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AT LIRS+ Y L Y U8

) FRATI| 2 @ YMAMO[A
O =Ll =4 ASHio|2A AL HE =E

O 25et RUEEES HEeR EPI RAALSO gt 2/F RNARHY

O Zt #x2E2l RPA TICHE T2 Zz2lojHet Z2EES M

O 2[z{o| ghgE Hol& Zalo|M Z2E ME MY

O Real time PCR {4l T8 SO UV scannerdll ALE 7ts%h A TGS 2ISH RPA real time

detection kit AlM-ZE A= (TwistDx, Exo liquid kit)
O Lateral flow detector& 0|28t RPA-LFD detection kit AAME HMZF (TwistDx, nfo Kit)
O Alol{a2lE o|Zst end point Z1F 2412 RPA end point detection kit AIXME M &
(TwistDx, Basic liquid kit)
O o3 =AM sh Hio|2{A RNA2F oF2| AlZHIO|Z{ASS HA2=E o MHAA 734 I}

O -

O InvitroRNA, &2
O RPA Hio|2{A Zctde| Rttt 52 HWIF 2 A AEHE 2 Hlo|2
k

—_ = =

O Lateral flow detectorS 0|2 ¢t RPA-LFD detection kitoll CHet RIZIERl E0|E HIF AH

3) ®IEATI| - E

O zp(2, =) Tlsh Hlol2{A CTV, GFkV IZLHe| 22|F E7IMg a8 9 &
O CTV, GFkV HZ& S0|X Probe M=z ¥ ot HAE

O End point detection kit 7Hgt

H A7 3- 6 dMAMOo[AA A7H T}
1. Lily mottle virus (LMoV) - RPA probe &THH| 7l &k

Protease

capsid/caot protein

Protease 1 cylindrical inclusions protein nuclear inclusions protein

Helper component - <
genomic virus protein

_3_



LMoVH SV

<% 1-1> Genetic map and Symptom of Lily mottle virus (LMoV)
(https://en.wikipedia.org/wiki/Lily_mottle_virus).

1) LMoVel coat protein gene (18Z1)oll st w/MA 24 U =Zzjo|H Z=ZE C|Xfl

JQ361097.1 KC430330.1 KF958302.1 JNB4B599.1 JQ3610931 JQ3611031 JQ361089.1 KF417754.1 JQ361102.1 |NB4BE00 JQ361096.1 JQ361098.1 MFPB1080.1 KF4177551 JQ361090.1 JQ361094.1 JQ361091.1 JQ361095.1

JQas10e7.) 993 99.1% 99, [ ! 97.7%
k4303301 4% ;i 4% ; 97.4%
KFasg302.1 . ; oaak  saan 9% 9 s 97.4%
JB48595.1 5 5 5 ; 97.8%
JQ381003.1 ; ; 5 ; a7.6%
13611031 5 00% " | o 97.6%
JQ361088.1 S84%  oR4% ; : 97.6%
KF417754.1 4 A : 97.9%
JQ3e1102. £ 8 h 97.8%
JNB48600.1

JQ361006.1

JQ361098.1

MF781080.1

KF417755.1

Ja3u1000,1 (SN ade:

Ja3stooa1 [ GBAN

JQ361091.0 97.6% | 973% | 97.4% 97.4% 97.7% 97.9% 97.9% 97.9%
JQ361095.1 | 7.7m 97.4% 976% 976% 978% | 98A% | 9BA% | 9Bi% | 9BI%

<8 1-2> Comparison the homology of 18 cases of LMoV-CP genes.



Consensus
Identity

1.J0361097.1
2, KC430330.1
3, KF958302.1
4, IN848599.1
5.]0361093.1
6.J0361103.1
7.)0361085.1
B, KF417754.1
9.)Q361102.1
10, JNS48600.1
11.]0361096.1
12.]03610081
13, MF781080.1
14, KF417755.1
15,]Q361090.1
16.]0361094.1
17.)0361091.1
18.)Q361095.1

& ?\;&‘@ —

L '060LAED

<78l 1-3> Phylogenic tree of 18 cases of LMoV-CP genes.

[EITT T TTTANE

[T T I T IR TR rh‘-'E_E_ Fr T
T ] O Y O

<% 1-4> Region of primer and probe of LMoV-CP genes.



LMoV2 - Primer and Probe

1. LMoV2-250 F:
5'-GACCAXXXXAGATATTXXXXAAATACAAGGTCAA-3

2. LMoV2-445P:
5'-AGATCXXXAAGTTGXXXTCCTTTACGTCC[FAM-dT]A[THF]AC

[BHQ1-dT]ITGAAXXXXXAAAACC-3'Spacer C

3. LMoV2-553R:
5'-CTAAATTXXXXGCTTCTCAXXXTAAGCTTCAGC-3'

<18 1-5> Candidate of primer and probe set of LMoV2—CP genes.

Mot 23}, e aF22 LHHEUCH (2F 1-2,

= -
= 1 L=

M

O LMoV isolates 18Z10f Ci&t RH AL
3).

O Primer 3 ZZ1# 2 0| 3510{ primerE C|AIQl st Z3}, 37 Zo=Z ofe{7e| Z2lo|Het
Z2E MEJ MR, SUof sttel Z2fo|H Z2E ME (W7hA MM ghA )T A
A=xlol Oo|E MAsSto] QI MSt¥ct. of Z2fo|Heb Z=E (Primer probe set;
LMoV2-250F, LMoV2-445P, LMoV2-553R) 2| §M S "WItstct (a8 1-4, 5).

O RPA Exo kitE AbFEsto] Ct2 3&F2| 7HX[e] & HIO|HAS, Lily symptomless virus
(LSV), Plantago asiatica mosaic virus (PIAMV), Bean yel low mosaic virus (BYMV)2} X}
S S =AFSH Z3}, LMovol 2F Z BFSSHRICE (28 1-6).

(O Exo RT RPA Ht22 39TCOIA 2027F T-8 UV ScannerdllA BFSA|Z T SMfx=H2l 7%

ot= gh3ol gizdct (28 1-6).

LMoV LSV PIAMV

R - i e




<718l 1-6> RPA Exo-RT reaction of primer and probe set of LMoV with several viruses.

O z2HAESHH (ng/ul)E YotE7| @5t elz &M st LMO=F S 10 ng FEI 0.01 pg 7t
0.01 pgZtX| &A&0| =AUt (O

x| ctAIA s|Mek = 39ColAM 2022+ EFEAIZI Z1f,

1-7) .
10 ng 1 ng 0.1 ng 0.01 ng
1.0 pg 0.1 pg 0.01 pg DW
<% 1-7> LoD (ng/ul) of RT-RPA reaction with LMoV primer and probe set.
O ZAHETHHE LotE7| 2510 olZ et e YA =22 10°%-10° copies/ul Z7HX| BHAIA
5|M sk & 39COIM 1022F HE2A|Z] Z 3}, 1000 copiesVtX| AE0| Z[AcCt (2& 1-8).
108 10° 104 102

100 DW

102 10

<18 1-8> LoD (copies/ul) of RT-RPA reaction with LMoV primer and probe set.



“No | Bacteris ot |

1 Brevibacterium caser Negative
2 Micrococcus luteus Negative
2x R Buffer 10 ul 80 ul 3 Streptococcus pyogenes Negative
100 mM 0.7 ul 5.6 ul 4 Streptococcus mitis/oralis Negative
dNTP 5 Serratta marcescens Negative
10x B 2 ul 16 ul 6 Em‘:“'o:acj;! aerogenes :egative

i ebsiella oxytoea egative
20x B Tul 8 ul 8 Staphylococeus warneri Negative
50x B 0.4 ul 3.2 ul 9 Proteus mirabilis Negative
RT 0.4 ul 3.2 ul 10 Citrobacter freundi Negative
LMoV2-250F 0.7 ul 5.6 ul iji Enterococcus faecalis Negative

12 Streptococcus agalactiae Negative

LMoV2-553R
0.7 ul 5.6 ul 13 Staphylococcus epidemidis Negative
LMoV/2-445P 0.2 ul 2.4 ul

10M 14 Enterobacter cloacae ssp Negative
P cloacae
M g OAc 1.6 ul 12.8 ul 15 Propionibacterium acnes Negative
RNA 1.0 ul 1.0 ul 16 Dermabacter homins Negative
17 Stenotrophomenas Negative
DW 1.3 ul 9.6 ul maltophilia
Total 20 ul 18 Distilled water Negative
Positive LMoV Positive
control - mRNA transcript
Brevibacterium casel Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis

(O T )

]
1
i
]

Serratia marcescens Enterobacter asrogenes LMoV DNA DW




Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundir

Enterococcus faecalls Streptococcus agalactiae LMoV DNA DW
. - . Enterobacter cloacae L . :
Dermabacter homins
Staphylococcus epidemidis ol Propionibacterium acnes
Stenotrophomonas
maltophilia LMoV - RNA Dw

<718 1-9> RPA Exo-RT reaction of primer probe set of LMoV with several bacteria.

O 17242| gfE|2fotof tigth REALL} BFSOAM = LMoV2 primer 2 probe M EZ} BHSE SHA|
of 100%2| SO0|=& 2gict (1&1-9).

O o|Ate|l Z T2 RT-RPA LMoV detection kitoll CHEF AlMZS HZASIGCH (28 1-10, 11).

O A moloiAel EHO|X|of S2{A A|ETHS A|ZtstRCE (28 1-12) .



<18 1-10> LMoV ER Detection kit.
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LCM Science Co., Ltd

oV-ER-50

Lily symptomless virus (LMoV) ER-Detection Kit

Revision No.: LCM-LMoV-ER-0001

7.2. RPA reaction
Issue Date: Aug 08, 2023
FL:JserRManuth Use onil No Reagent 1 rxn 8 rxn
or Researc seony 1 LMoV Enzyme Master Mix 14.0 pl ‘ 112 pl
2 LMoV Probe 1.5pl 12.0 pl
Manufactured by LCM Science Co., Ltd e .
\ 3 LMoV Primer Mix 1.4l \ 124l
s -02-1588-35 vww.yuglobal. wavework. (i i .co. .
Tel: +82-02-1588-3546 www.yuglobal. wavework kr, nova3546@Icmscience.co.kr ‘ 4 280 mM Magnesium Acetate 164l 12.8
161-10 Baekto-ri Hy p Hw. g-si Gyeonggido South Korea. [ s RNA 1.0yl ‘ Xyl
Technical Support by SpeegeneBio Co., Ltd Total 20.0 pl 160.0 pl

Tel: +82-31-8018-2150 spcegenc@gmail.com
* Use the reagents which are stored at -20 C after spin down briefly when

those are melted before use.
* Be careful of contamination when you use the positive control for
amplification.

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase

Amplification (RPA) process developed by TwistDx Ltd. The amplification products 1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

generated by RPA can be detected in real time by probe-based fluorescence monitoring.

2. Storage conditions

The kit should be kept -20°C (Full activity is guaranteed for 6 months).

3. Application

The Lily mottle virus (LMoV) ER-Detection kit contains specially designed probe and

primer set for amplification of LMoV coat protein gene to detect the LMoV viral RNA from

Step No. of Cycle Duration

specimens. 1 40

Temperature

37-40C 30 sec

4. Product Description 8) Plate setup
- Set the fluorophores with FAM.

Most lilies are grown by vegetative propagation, bulbs may be infected with viruses and .
g ¥ ves propag N - Type the sample names in the each tube.

consequently transmit from one generation to the next. Moreover, there are more than 10
different viruses that cause lily crops of quality and quantity damage throughout the world.

The Lily mottle virus (LMoV; genus Potyvirus, family Potyviridae), being widespread

* Unknown: clinical sample
* Negative control
* Positive control

throughout China, is a non-enveloped, rod-shaped flexuous virus with a width of 11 to 15

8. Reading the Result

nm and a length of 680 to 900 nm. LMoV infection is characterized by deformity, curling,

mottling and necrotic of leaves along with necrotic spotting and deformation of flowers. Exp. example

LMoV-infected plants co-infected with Lily symptomless virus (LSV) may also show plant Positive reaction
stunting as well as more severe foliar symptoms. LMoV can be transmitted through -

Negative reaction

vegetative prop lly from plant to plant or by aphids.
The Lily mottle virus (LMoV) ER-Detection kit contains a specific ready-to-use system for
the detection of the Lily mottle virus by newly developed isothermal gene amplification

technology, called RPA method (TwistDx Ltd). The master contains enzymes and reagents

including specific probe and primer sets which is specially designed to amplify the LMoV

coat protein gene for the unique amplification of Lily mottle virus RNA within 15-20 min.

5. Kit Contents

Number Name of Reagent CAP Qty / 50 rxns Positive Negative LMoV Interpretation (Ct value)
. 5 control control RNA B
1 LMoV Enzyme Master Mix ENZ 1 vial, 780 pl ‘ 1 R R 7 LMoV Positive
2 LMoV Probe PRO 1 vial, 80 pl 2 + - - LMoV Negative
3 |LMoV Primer Mix PRM 1 vial, 70 pl ‘ [ 3 + = +-
4 280 mM Magnesium acetate Mg 1 vial, 90 pl 4 = * +- Invalid result / retest
5 LMoV Positive control POS 1 vial, 50 pl ‘ ‘ 5 - - e
6 Molecular Grade Water DW 1 vial, 1 ml

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the Kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80C.

I—CMCIENCE

GO FARTHER, GO FURTHER

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

<8 1-11> Insert of LMoV ER Detection kit.
— 11 —



Lily mottle Virus (LMoV)
ER-Detection Kit

Lily mottle Virus (LMoV) ER-Detection Kit

W 600,000

Lily Mottle Virus (LSV) ER-Detection Kit &= TwistDx Ltd.0|A|
7HErst RPA (Recombinase Polymerase Amplification) £
7[Ho R o HIFYLICH RPACIA HHE X 422 T2E 7|
YT DLIEES B8 HAZICE LMoVE HESI=

SR 2L

H B

600,000&

Lily Mottle Virus (LMoV) ER-Detection Kit Research use only
F2as EELI
AESH

Lily Mottle Virus (LSV) ER-Detection Kit = TwistDx Lid.0fl A 7H&$t RPA (Recombinase
Polymerase Amplification) £ 7|22 2 3t A Z 2 LICL RPACIM WHE SE =22 222 7|8t
4 ZLHES S dA|7t22 LMoVE HESHE EAHRIEHA i L o

HESE

2| e 2AF A Sl
s 7|-J.L=|o|- ,\l-_Q_I:H
CWE AIZHH] £2 Bzt
- AFEALE flet 38 Al

Ok H
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Lily Mottle Virus (LMoV) ER-Detection Kit

Research use only

HEAH

A LMoV ZEe|d =E
ZAFA|ZH 15-202 (HLFEFAZH H|2])
ozt 103 copies/ul

Eo|E 100%

s -20°C

Lily Mottle Virus (LMoV) ER-Detection Kit

Research use only

FEyE

Cat. No. HEH Haer

LCM-LMoV- Lily Mottle Virus (LSV) ER-
ER-50 Detection Kit

50T/Kit

Test/Kit 714

600,000
(VAT 2 &)

<8 1-12> LMoV ER Detection kit in LCM science Homepage.
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B LMoV nfo detection kit - 277 - 2] Zaf

1. LMoV2nfo-250F:
5'-GACCXXXXXCAGATATTTXXXATACAAGGTCAA -3'

2. LMoV2nfo-445P:
5'- [FAM]AGA TCA GCA XXX TGA ATT XXX TTT ACG TCC TA[THFJACT XXX ACA CGC AAA ACC -C3 Spacer

3. LMoV2-553R:
5'- [Biotin] CTAAAXXXTTCTCAATATXXXGCTTCAGC -3’

<33 1-13> RT-RPA nfo primer probe set of LMoV.

O M Mo[A Al A ZHEESE Exo RT LMoV primer & probe set& &&35t0{ PCRDE 0|-&¢st S0t
Z3} 2Eo| 7St nfo primer probes=S M5t (28 1-13).

O sHE diolz{ael SAS nfo kit2l master mixoll 1 ul @10 39CoA 1527+ BESA|ZI &
PCRD MZ 7o 10 ul €1 90 ul wash buffer2 Z2{FHA ZIE ZESIYCE

O 4=l S/rT= UHESokA ZyACt (28 1-14).

O 471x|e| mHPlo[2ASOA LMovetet BtSE stHCt (28 1-14).
HESHAI= 0.1 pg, 1000 copies/ul 7HX| 7tsstch (8 1-15, 16).

2x R Buffer 10 ul 80 ul
100 mM 0.7 ul 5.6 ul

dNTP

10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 04 ul 3.2 ul
RT 04 ul  3.2ul

IMoV2nfo-250F 07 || 5.6 yl
Movanfo-553R 97yl 5.6 ul
m\fzﬂfq*ﬁ‘ﬁﬁp 0.2ul 24ul
MgOAc 1.6ul 128 ul

virus | LMoV | LSV+P | PIAMV | BYMV | +CTRL | DW

IAMV | +LSV RNA 1.0ul 1.0 ul
resule || ww R = — DW 13ul 96 ul
Total 20 ul

<8 1-14> RT-RPA nfo reaction with LMoV primer and probe set.
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reagent volume

2x R Buffer 10 ul 80 ul
100 mM 0.7 ul 5.6 ul
dNTP
10x B 2ul 16 ul
20x B 1 ul 8 ul
50x B 04ul 32ul
RT 04 ul 32ul
LMoV ZSGF 07 ul 5.6 ul
MoV 0.7 ul 56l
Iaiestses ) G W
01 pg ' MgOAc 16 ul  12.8ul
SR e e __ — RNA 10ul 1.0ul
e * ’ ) DW 13ul 96 ul
Total 20 ul

<78 1-15> LoD (ng/ul) of RT-RPA nfo reaction with LMoV primer and probe set.

2x R Buffer 10 ul 80 ul
100 mM 0.7 ul 5.6 ul
dNTP

10x B 2ul 16Ul
20x B 1 ul 8 ul
50x B 04ul 3.2ul
04 ul 3.2 ul
0.7ul 56 ul
iMevenio S g7 ul 5.6 wl
omseE 53l 2
MgOAc 1.6 ul 128 ul
RNA 10ul  1.0ul
DW 1.3 ul 9.6 ul
Total 20 ul

<% 1-16> LoD (copies/ul) of RT-RPA nfo reaction with LMoV primer and probe set.
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B LMoV end point detection kit - S/EFAT7]

i
|
2
i
=
M
H

Smin  10min  15min 20 min reagent

LMoV-Time Course

i e ) [ (R S ISt 2% R Buffer 10 ul 80 ul
P<0.0001
1000+ R? = 0.9987 100 mM 0.7 ul 5.6 ul
: dNTP
VRE 3 g 10x B 2 ul 16 ul
! [} } d =
AN AR v g 20x B 1 ul 8 ul
= 50x B 04ul  32ul
RT 0.4 ul 3.2 ul
¥ A LMoV2- 07ul  56u
5(+) 5(-) 10(+) 10(-) 15(+) 15(-) 20(+) 20(-) 250F
s )
e (min) LMoV2- 07ul  56ul
553R
) MgOAc 1.6 ul 12.8 ul
5 min 10 min 15 min 20 min
RNA 10ul  1.0ul
- + = + - -
D s
39 217 85 573 241 774 332 L LR
Total 20 ul

31 200 75 552 228 742 315

<113 1-17> LMoV RT-RPA end point detection kit according to the reaction time.

reagent | volume
LMoV-LoD

2% R Buffer 10 ul 80 ul

250 -
P <0.0001 100 mM 0.7 ul 5.6 ul
200 R? = 0.9506 dNTP
o 10x B 2 ul 16 ul
2 150 g ! §
£ = 20x B 1 ul 8 ul
= 1004
w 50x B 0.4 ul 3.2 ul
50— RT 0.4 ul 3.2 ul
' ' ‘ ‘ ‘ ' ' ' LMoV2- 0.7 ul 5.6 ul
SRR IR R S S Sy 250F
7 R AT N NRT R N Q
» o ® RN LMoV2- 07ul  56ul
553R
MgOAc 1.6 ul 12.8 ul
LoD 10 ng 1ng 0.1 ng 001ng 1pg 0.1 pg 0.01 pg m RNA 10 ul 1.0 ul
Eait 188 198 164 156 144 134 151 121 DW 1.3 ul 16 ul
172 183 156 146 135 128 144 114 Total 20 ul

<& 1-18> Limitation of detection (LoD, ng/ul)LMoV RT-RPA end point detection Kit.

jilfo]

O Alo|t{a 22 o3 LMoV end point detection kit= IS = 1022 SAM1} AMe ¢
e =

Hak 4= At (2 1-17).

O =24E5HA (ng/ul) & LotE7| 2stod 3t et AU =FE 10 ng FE 0.01 pg 7+
X AR s|AM st & 39ColM 1027 BHSAIZI 23, 0.01 ngZ7tX| HEo| =Uct (28
1-18)

O z|AHEHHE Lol 7| 2510 iz e st M =FS 10°-10° copies/ul 7HX| THAA
5|A st F 39°COIlA 1027F BF2AIZI Z 2}, 100 copiesZHX| A&Eo0| =ACt (& 1-19).



O 471X ZH-diol2{A (Lily symtomless virus, Bean yellow mosaic virus, Plantago
asiatica mosaic virus)2F RPA EFE2 S A|Z{2 Z I} LMovet2t & 8-St (a8 1-20).

LMoV-LoD 2x R Buffer
2007 P < 0.0001 100 mM
- R?=0.9808 dNTP
2 1 10x B
S 100 IRl OF TmiE 0x B
Z 100 20x
£ 50x B
50
RT
LMoV2-
10® 10% 10° 10° 10° 10 10' DW 250F
copies/ul LMoV2-
553R
MgQOAc
ld 108 105 104 10° 102 10"  10° ENA
A 180 140 133 136 126 121 111 114 DW
172 134 128 129 121 118 106 111 Total

10 ul
0.7 ul

2 ul
1 ul
0.4 ul
0.4 ul
0.7 ul

0.7 ul

1.6 ul
1.0 ul
1.3 ul

reagent | volume

80 ul
5.6 ul

16 ul
8 ul

3.2 ul
32 ul
5.6 ul

5.6 ul

12.8 ul

1.0 ul

16 ul
20 ul

<% 1-19> Limitation of detection (LoD, ng/ul)LMoV RT-RPA end point detection kit.

LMoV-Field sample

& P<0.0001 2x R Buffer
20 R?=0.9789
100 mM

dNTP
10x B
20x B
50x B
RT

LMoV2-
250F

LMoV2-
553R

MgOAc

LMoV LSV PIAM BYMV +CTRL DW W/0 {5l RNA
V+LSV DW

FAM 147 132 132 122 207 121 121 107
140 125 124 116 195 113 127 101

FAM value

I AR AARAA |

Total

10 ul
0.7 ul

2 ul
1 ul
0.4 ul
0.4 ul
0.7 ul

0.7 ul

1.6 ul
1.0 ul
1.3 ul

reagent | voume

80 ul
56 ul

16 ul
8 ul

3.2 ul
3.2 ul
56 ul

5.6 ul

12.8 ul

1.0 ul

16 ul
20 ul

<713 1-20> RPA reaction of LMoV RT-RPA end point detection kit with several viruses.
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2. Lily symptomless virus (LSV) - RPA probe ZITHA] 7l g

LSV= Z0[ 640nm, & 17-18nme| Apat Hio|2{A XIS Z st LSVve| A= RNAE 8,3%4
7Hel mEEI=(E2(A) HY Mel)2 Fd=[o] A=204 Mr 220 kDa(1,948 aa), 25 kDa(228
aa), 12 kDa( 106 aa), 7 kDa(64 aa), 32 kDa(291 aa) % 16 kDa(140 aa) = Z+Zt 5'0f|A{ 3' ZHh
Ooff Al &t JHer) ot e 9 MIA RNA 2AL2 A= LT 0RF5(7140-8015nts) &= 291aa2| CP
£ &3ttt LSVe| = RNAE= 32kDal| Mr2 Z= T F&el cpPoll els 4 &shE Ut
carlavius &2l 3' &2 Z2|(A) B Yot A= UASHCL.

Copyright{c) & 'CH jé“.—'?—%
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MC_005138.1 AMZE3208.1 GU440575.1

MEB49770.1 AM422452.2 HM222522.1

LCO04126.1
LCO04126.1 B4.6% 8520
MEB49770.1 36,90
AM422452.2
HM222522.1
NC_005138.1
AMZE3208.1
GU440579.1
3
4#96‘ 2
wz%n‘aﬂw
<@ 1-22> Phylogenic tree of 7 cases of LSV isolates.
Consensus
Identity _ _ 11 i ) _
1. LC0O04126.1 T T TR T )
2. MK649770.1 10 | 1 1 ) N 0 O O O 1 1 B0
3. AM422452.2 I | N [TTT T 1T I | I O O 0 O O e | =
4, HM222522.1 ) - I==] ) N eI =TT ] 11 | |
5. NC_005138.1 0 | I [T —1 I R =1 I H=El
6. AM263208.1 | I O | 0 | I | —1 Nl I TN
7. GU440579.1 1 1 o 1 | I - — I I 11 [="E=1 1 I 1

<718l 1-23> Region of RPA exo primer and probe set candidates of 6 cases of LSV isolates.
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1. LSV-5,706 F :
5= AGAAXXXXXAACAACCTAGTXXXTTGCATAGAT -3’

2. LSV-5,839 P:

5- TTG XXX XXX TAT AAT TGT CAA AAA TAA GCA [FAM-dT] C [THF]

G [BHQ1-dT] TGA XXX CAG XXX TGC -3’ Spacer C

3. LSV-5913 R :
5- CCTAXXXTTCTAATCTXXXTGTTCCTXXXTAC -3°

<18 1-24> RPA exo primer and probe set of 7 cases of LSV isolates.

LoD (g
Tubo Grverlay - FAM 2x R Buffer 10 ul 80 ul
o e 100 mM dNTP 0.7 ul 5.6 ul
b - 10x B 2 ul 16 ul
1 i 20x B 1ul 8 ul
o 50x B 04ul 32l
- RT 04u  32ul
P = LSV-611F 07ul 56l
L, e LSV-817R 0.7 ul 5.6 ul
"1 A/ LSV-704P 1pM 0.2 ul 1.6 ul
e | - MgOAc 16 ul 12.8 ul
w248 | CA i
: | RNA 1.0 ul 1.0 ul
WDD500400 +110 6D #4040 340 4410 S0 440 4800 460 10 4700 0 450D 4460 10301080 +1 10 3120 41260 DW 1.3 ul 16 ul
Total 20 ul
10 ng 1 ng 0.1 ng 0.01 ng
0.001 ng 0.0001 ng 0.00001 ng DW
T ) ]
B e i Ce————— b O

<& 1-25> Limitation of Detection (ng/ul) of RPA Exo-RT reaction with primer probe set

LSV.

_20_
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LoD (copies/ul) reagent volume

5000 ~ e Gertay - FA 2x R Buffer 10 ul 80 ul

8- Tube 1

) @ Tube 2 100 mM dNTP 0.7 Ul 5.6 UI
4500 —&Tube 3
- 10x B 2 ul 16 ul
... |2DxE 1 ul 8 ul
3500 ~8-Tube 3

50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul
LSV-611F 0.7 ul 5.6 ul
LSV-817R 0.7 ul 5.6 ul
) LSV-704P 1pM 0.2 ul 1.6 ul
S ——— MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
DW 1.3 ul 16 ul

T T T T T T T T T T T
2:30:00 460 +120 +180 +240 4300 4360 4420 +480 4540 4600 4660 +730 +780 +840 4800 +960 +1020 +1080 +1140 +1200 +1260 To‘tal 20 ul

1000

500 - .

106 105 104 103

= = 2 - o o= ‘-.‘- = --’— .-
- e — . S _ I _/(—f—_ 7 - - —
T ! S/ S T B

<71% 1-26> Limitation of Detection (copies/ul) of RPA Exo-RT reaction with primer probe set
of LSV.
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LMoV LSV PIAMV +LSV

' = s 1 - !

[ S O

i | | i ]
i

<18 1-27> RT-RPA exo reaction of LSV primer and probe set with several viruses.

“No | Gacteris | resut |

1 Brevibacterium casei Negative
reage nt volume 2 Micrococcus luteus Negative
3 Streptococcus pyogenes Negative
2x R Buffer 10 ul 80 ul e _
4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul 5.6 ul 5 Serratia marcescens Negative
10x B 2 ul 16 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 8 ul 7 Klebsiella oxytoca Negative
8 Staphylococcus warneri Negative
50x B 0.4 ul 3.2 ul
9 Proteus mirabilis Negative
RT 0.4 ul 3.2 ul 10 Gitrobacter freund)i Negative
LSV-611F 0.7 ul 5.6 ul 11 Enterococcus faecalis Negative
LSV-817R 0.7 ul 56 ul 12 Streptococcus agalactiae Negative
. 13 Staphylococeus epidemidis Negative
LSV-704P 1pM 0.2 ul 1.6 ul
: 14 Enterobacter dloacae ssp Negative
MgOAc 1.6 ul 12.8 ul cloacae
15 Propionibacterium acnes Negative
RNA 1.0 ul 1.0 ul ~ | 0
16 Dermabacter homins Negative
DW 1.3 ul 16 ul 17 Srenor?ophomonas Negative
Total 20 ul maltophilia
18 Distilled water Negative
Positive LSV Positive
control - mRNA transcript
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Brevibacterium casei Micrococcus luteus Streptococcus pyogenes Streptococcus mitisforalis

r T

e - .

g 2 = :E ol - ; T < g == =
e o——— t——— it
e e
e e e

<71% 1-28> RPA Exo—RT reaction of primer probe set of LSV with several bacteria.
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O LSV isolates 7710f| tist REXIE EASH 21, Ee[F2F SE A0l 85% o|Atel ez atzt
Z|ALLt, LC004126.1840|FE M 2l5tH 22|37t SEM2 96% ol&to[Act (2 E 1-21
22) .

O Primer 3 Z2Z1M 2 0[25}10{ primerE C|AtQl & 21}, 3° Zo|M Z2jo|Het Z2E N E
7t M=o OF0lM sttel ZE2lojH Z2E2 MEE MAESI0] Qla 2t stiet. o] Z2to|
M} T=ZE (Primer probe set; LSV-5706F, LSV-5839P, LSV-5913R)2e| EM S HItstRct
(3 1-23, 24).

O zad & (ng/uI)E 2otE 7| 2|50 QIS etA S M =TS 10 ng FE{ 0.01 pg 7HX]

15t = 39ColA 2027t BFSAIZI Z3}, 0.01 pgZ7tX| AE0| = Act (28 1-25).

O zla~AdESHHE LotET| fl5tod elazgtMdst MU= S 10°10° copies/ul Z7HX| SHAH

5| Mt = 39COIM 1022 BFSAIZI Z3}, 100 copiesZ7tX| HZEO0| = Act (28 1-26).

O RPA Exo kitE At&sto] CH2 3852 & Hlo|2{AS, Lily mottle virus (LMoV), Plantago
asiatica mosaic virus (PIAMV), Bean yellow mosaic virus (BYMV) 2t WAtEtS S Z=Alst &

opLSvoll 2k & HEE St (O3 1-27).

391

(3

3

A

(O Exo RT RPA 282 39COIlM 2027 T-8 UV ScannerollAl EFSA|ZH T SMtf=F2l SFF2t

= |:||-Oo| o—|o4|:_ | 1_27)'

O 17zd2| gt 2|otofl st FMALRE BESo| M= LSV primer 2t probe MEZL B3-S SHX| 2ot
100%2| SO|=& H<Uct (OE1-28).

O o|Ate| Z1}E HIEF2 2 RT-RPA LSV detection kitoll Ci st AN Z2 M ZHsHCH (a8 1-29,
30) .

O EMAMolAA FHO|X|of SFsto] Alzhg MAISHICH (O3 1-31).

_— A

<18 1-29> LSV ER detection kit.
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LCM Science Co., Ltd

_ Lily symptomless virus V) ER-Detection Kit 50 rxn
Revision No.: LCM-LSV-ER-0001 7.2. RPA reaction
Issue Date: Jul 07, 2023
::JserRManualh Use Onl No Reagent 1rxn 8 rxn
or Research Use Only 1 LSV Enzyme Master Mix 14.0 pl 112 pl
. 2 LSV Probe 1.5l 12.0 pl
Manufactured by LCM Science Co., Ltd
3 LSV Primer Mix 1.4 pl 1.2l
Tel: +82-02-1588-3546 www.yuglobal.wavework.kr, nova3546@lcmscience.co.kr 4 280 mM Magnesium Acetate 164 1284l
161-10 Baekto-ri Hyangnam-cup Hwaseong-si Gyeonggido South Korea. 5 RNA 1.0 pl X ul
Technical Support by SpeegeneBio Co., Ltd Total 20.0 pl 160.0 pl

Tel: +82-31-8018-2150 speegenc(@gmail.com
* Use the reagents which are stored at -20 C after spin down briefly when

1. General Information those are melted hcfo.rc usc. "
* Be careful of contamination when you use the positive control for
The isothermal TwistAmp technology is based on the Recombinase Polymerase amplification.

Amplification (RPA) process developed by TwistDx Ltd. The amplification products

generated by RPA can be detected in real time by probe-based fluorescence monitoring. 1) Please make the reaction mixture on ice. Mix well the reagents

2. Storage conditions ac?ording to the t_able b_elow. . . .

2) Mix well by tapping 5 times or vortexing briefly and then spin down.
3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.

The kit should be kept -20°C (Full activity is guaranteed for 6 months).

3. Application * It is highly recommended that the mixture for negative control should

The Lily symptomless virus (LSV) ER-Detection kit contains specially designed probe and be made separately to avoid cross contamination.

primer set for amplification of LSV gene to detect the LSV viral RNA from specimens. 5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

4. Product Description 6) Real time RT-RPA reaction should be done at least 20 min.

Lanzhou lily (L. davidii Duch.var) is an important bulb edible crop which mostly 7) Set the program as below table.

distributes in middle area of Gansu province in China. Virus infection caused serious

P £ | ) " Step No. of Cycle Temperature
reduction in production of Lanzhou lily and other economic corps in recent years. Lily
symptomless virus (LSV; family, Genus Carlavirus, species) is the most prevalent virus 1 40 37-40C
infecting Lanzhou lily, and it has been reported in USA, Europe, Australia and Asia. It is
also one of the most harmful viruses of lilies that causes severe losses in terms of quantity as 8) Plate setup

well as quality of bulb and flower production. The host range of LSV is mostly distributed - Set the fluorophores with FAM.
in genus Lilium, however, in one case reported in Alstroemeria. The observed abnormalities - Type the sample names in the each tube
such as growth reduction, smaller flowers and lower bulb yield can be caused by combined o T .
infection with LSV and cucumber mosaic virus (CMV) which threatens the yield and Unknown: clinical sample
commercial production of lily plants. * Negative control

* Positive control

LSV contains a filamentous viral particle, 640 nm in length and 17-18 nm in diameter. The

genomic RNA of LSV is constituted of 8,394 nucleotides (excluding the poly (A) tail) and 8. Reading the Result
contains six open reading frames (ORFs) coding for proteins of Mr 220 kDa (1,948 aa), 25
kDa (228 aa), 12 kDa (106 aa), 7 kDa (64 aa), 32 kDa (291 aa) and 16 kDa (140 aa) from the
5' to 3' end pectively, p d of tite, single-stranded, plus sense RNA
molecules. The ORFS (7140-8015 nts) encodes a CP of 291 aa and genomic RNA of LSV is Positive reacti N % a3
encapsidated by the single type of CP with a Mr of 32 kDa. The 3' terminal of carlavius ftive reaction egative reaction
group is linked with a poly (A) tail. “e ==

Exp. example

The Lily symptomless virus (LSV) ER-Detection kit contains a specific ready-to-use system
for the detection of the Lily symptomless virus by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Ltd). The master contains enzymes
and reagents including specific probe and primer sets which is specially designed to amplify

RN

the LSV gene for the unique ampli ion of Lily symp less virus RNA within 15-20 T o
min. : - = — = . = =
min min
5. Kit Contents
Name of Reage CAP Qty / 30/rxns D | WG LSV RNA Interpretation (Ct value)
. 5 control control
1 LSV Enzyme Master Mix ENZ 1 vial, 780 pl 1 - _ T LSV Positive
2 LSV Probe PRO 1 vial, 80 pl 2 % B R LSV Negative
3 LSV Primer Mix PRM 1 vial, 70 pl 3 + + +-
4 280 mM Magnesium acetate Mg 1 vial, 90 pl 4 = * +- Invalid result/ retest
5 LSV Positive control POS 1 vial, 50 pl 2 - . ik
6 Molecular Grade Water bw 1 vial, 1 ml . .
9. Warnings and Precaution
1) For research use only.
6. Required Materials and Devices 2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/ and prepared the RPA reaction mixture in a laminar flow hood.
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips 4) Do not use the Kit after its expiration date written on box.
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks / 5) Avoid repeated thawing and freezing of the reagents, this may cause
Microcentrifuge / Biohazard waste container wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
7. Procedure tubes before use.
7) Prepare quickly the reaction mixture on ice.
7.1 Viral RNA-Extraction 8) Use always sterile pipette tips with filters.

9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80C.

I—CMSCIENCE

GO FARTHER, GO FURTHER

* Viral RNA extraction Kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

<18l 1-30> Insert of LSV ER detection kit.
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LAV Science 3 3 : F
1 | Electric Vehicle LCM SCIENCE LCM Energy Solution Inc FDA technology products community contact oK

ENERGY SOLUTION

EFATEL B AT

Lily Symptomless Virus
(LSV) ER-Detection Kit

Lily Symptomless Virus (LSV) ER-Detection Kit

¥ 600,000

Lily Symptomless Virus (LSV) ER-Detection Kit = TwistDx Ltd.
0j| 4 2§t st RPA (Recombinase Polymerase Amplification) 2
7|eto® ot HIZALICH RPACIY YHEl X UME2 xgo J|ut
S DLELS S8l AAZOR LSVE HESH= EXTTHEIYLICH

H : R

600,000&

L"y Symplomless Virus (LSV) ER-Detection Kit Research use on[y

Iéltlly.tsrymptomlm Virus (LSV) ER-Detection Kite 28 & ZHE2 $H LSVE Z &G0 E245= A& NS
Ct.

_26_



Lily Symptomless Virus (LSV) ER-Detection Kit Research use only

X &L FEYe EEHE

AHESE

Lily Symptomless Virus (LSV) ER-Detection Kit + TwistDx Ltd.0l| A 7§'2$ RPA (Recombinase
Polymerase Amplification) & 7|9t 2 ¢t M E LICL RPAOIM MHE 55 M2 Z2H J|HE
Z OLUEHES &l MM 2 LSVE HESH= XTI THA YL Ct,

HESY
20U BE AL At 2ol

- ZHEDH ALZ Y
W2 AJZHCHH| £ 2 QIEE

- NBXHE S8 SAY HIB

Electric Vehicle ~ LCM SCIENCE  LCM Energy SolutionInc ~ FDAtechnology  products  community
HELY
=0 LSV ZHolY X&
HAAIZE 15-208 (HAFEAIZ H2l)
BIE 102 copies/ul
E0|E 100%
HY2E -20°C

Lily Symptomless Virus (LSV) ER-Detection Kit Research use only

FEER
Cat. No. HEZF H2HAuRs Test/Kit 7tH
LCM-LSV- Lily Symptomiless Virus _ - We00,000
ER-50 (LSV) ER-Detection Kit Cizs AL (VAT Er5)

<33 1-31> LSV ER Detection kit in LCM science Homepage.
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B LSV nfo detection kit - 317
1. LSVnfo-5,706 F :
5'- AGAAXXXXACAACCTAGTXXXXTGCATAGAT -3’

[0

o Zat

2. LSVnfo-5,839 P:
- [FAM] TTG XXX XXX TAT AAT TGT CAA AAA TAA GCA C [THF]
G TGA AAT CAG XXX -3’ Spacer C

3. LSVnfo-5,913 R :
5'- [Biotin] CCTAXXXXCTAATCTAAXXXTCCTCATAC -3’

<18 1-32> RT-RPA nfo primer probe set of LSV.

O dumA Mol A M 7HEtSH Exo RT LSV primer & probe set& &350 PCRDE 0|23+ |oF
Z3} 2&Eo| JHsEF nfo primer probeES EHAMSIFCH (28 1-32).
O allE dlolz{Ae| sHAFS nfo kit2l master mixoll 1 ul €11 39COIAM 1522 HFEA|ZI =
PCRD MEZ =0l 10 ul €11 90 ul wash buffer2 E23{FHAM ZItE ZHESIYCEH
O sdd=x=zel SFTc UHSsHA| 2LULCH.
O RPA nfo kitE AtE35t0{ CtE 352 &t&d Hlo|{A=, Lily mottle virus (LMoV), Plantago
asiatica mosaic virus (PIAMV), Bean yellow mosaic virus (BYMV)2} WXIEFS S Z=AlSH &
of, LSVt = E Aot & "hgstdct (O3 1-33).
O d&&HH= 0.1 pg, 100 copies/ul 7HX| 7tsstFct (2@ 1-34, 35).
5 s0is
2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B T ul 8 ul
50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul

LSVnfo-611F 0.7 ul 5.6 ul
LSVnfo-817R 0.7 ul 5.6 ul
LSVnfo-704P 0.2 ul 1.6 ul

1pM
MgOAc 1.6 ul 12.8 ul
LSV+P | PIAMV | BYMV | +CTRL - RNA 100 10 ul
IAMV | +LSV
DW 13u 16 ul
result
Total 20 ul

<18 1-33> RT-RPA nfo reaction of LSV primer and probe set with several viruses.
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reagent volume

LoD (copies/ul)

2x R Buffer 10 ul 80 ul
100 mM dANTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 04ul  32ul
RT 0.4 ul 3.2 ul

LSVnfo-611F 0.7 ul 5.6 ul
LSVnfo-817R 0.7 ul 5.6 ul

LSVnfo-704P  02ul  1.6ul
1pM

MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
DW 1.3 ul 16 ul
Total 20 ul

<& 1-34> LoD (copies/ul) of RT-RPA nfo reaction with LSV primer and probe set.

LoD (ng/ul)
2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 04ul  32ul
RT 0.4 ul 3.2 ul

LSVnfo-611F 0.7 ul 5.6 ul
LSVnfo-817R 0.7 ul 5.6 ul

P LSVnfo-704P 0.2 ul 1.6 ul
|| 0 1PM

b MgOAc 1.6ul  128ul

LoD o01ng 00ing 1pg 01pg 001pg [T RNA 1.0ul 10l

Result  + + + + 5 - DW 13ul 160Ul
Total 20 ul

<78 1-35> LoD (ng/ul) of RT-RPA nfo reaction with LSV primer and probe set.
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B LSV end point detection kit -

o [ (e el = s = LSV-Time Course 2x R Buffer 10 ul 80 ul
};-: 0.0001
500 =
RZ = 09981 100 mM 0.7 ul 5.6 ul
dNTP
2 4004
$ 10x B 2 ul 16 ul
E 200 ek L e
50x B 04ul  32ul
o RT 04ul  32ul
| 5(+) 5(-) 10(+)10(-) 15(+) 15(-) 20{+) 20(-)
' E‘ ' w ' ' ' ' Time (min) LSV-611F 0.7 ul 56 ul

LSV-817R 0.7 ul 5.6 ul

 —— - — - , . — MgOAc  16ul 128l
Time [ Sem : ' , L . :

156 68 368 149 524 229 491 322 OW LR
129 45 365 146 510 221 490 324 oW =

FAM

<718l 1-36> RT-RPA end point detection reaction of LSV primer set according to the time.

LSV-LoD 2x R Buffer 10 ul 80 ul
800+
P <0.0001 100 mM 07 ul 5.6 ul
R?=0.9998 dNTP

: Bl U SR R A

ACAUAVAUA A} E 10x B 2ul 16ul
% 20x B 1 ul 8 ul

|- & 8. = 50x B 0.4 ul 3.2 ul

LSV-611F 0.7 ul 5.6 ul
LSV-817R 0.7 ul 5.6 ul

MgOAc 1.6 ul 12.8 ul
LoD 10ng 1ng 0.1ng 0.01ng

RNA 1.0 ul 1.0 ul
FAM 614 539 465 361 DW 13 ul 16 ul
614 539 456 360 331 262 239 263 Total 20 ul

<% 1-37> LoD (ng/ul) of LSV RT-RPA end point detection kit.
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reagent | volume

LSV-LoD 2x R Buffer 10 ul 80 ul
400
£ w1 100mM  07ul  56ul
S R<=0.9995 dNTP
] 10x B 2 ul 16 ul
©
= 2007 ‘r 20x B 1 ul 8 ul
<
L I":’:— = - - SO s T
004 B | 50x B 04ul  32ul
"""w v I RT 0.4 ul 3.2 ul
; -6 0. 6
10° 10° 10* 107 10? 10' 10° DW LSVEETTF S B
copiean LSV-817R  07ul  56ul
MgOAc 1.6 ul 12.8 ul
D 906 105 104 10®° 102 10 100 NG Rna 10ul 10l
FAM 32 215 138 1BE, 136 124 s 110 DW 1.3 ul 16 ul
369 212 135 136 183 120 108 105 Total 20 ul

<12 1-38> LoD (copies/ul) of LSV RT-RPA end point detection Kit.

Field Samples

2x R Buffer 10 ul 80 ul

P <0.0001
600y R? = 0.9998
100 mM 0.7 ul 56 ul
dNTP
3 10x B 2 ul 16 ul
% 20x B 7 ul 8 ul
e 50x B 04ul  32ul
RT 0.4 ul 3.2 ul

LSV-611F 0.7 ul 5.6 ul
LSV-817R 0.7 ul 5.6 ul
MgOAc 1.6 ul 12.8 ul

RNA 1.0 ul 1.0 ul
LMoV [LSV |PIAM |BYMV |+CTRL|DW |wW/0
V+LSV Dw 1.3 ul 16 ul
FAM 194 322 186 195 168 Tots! 20w

193 318 413 184 480 160 192 166

<718 1-39> RT-RPA end point detection reaction of LSV primer set with several viruses.

O Ato|eH{a2l=2 0| 2% LSV end point detection kit B2 £ 5252 S2M1 M8 714
g £ AAgct (2™ 1-36).

O 2 2AHETH ( g/uI)E UotE 7| 2|5t el et st Ml =FS 10 ng £E 0.01 pg 7}
X AA 5|5 F 39T A 1022+ BFSAIZ] Z 3} 1 pg7bX| AZE0| = AcCt (28 1-37).



O = ETHHE LotET| 2fstof elaetM el YA =TS 10°-10° copies/ul 7HA] THAA
3| M5t = 39COoIAM 1022 BhSAIZI Z3F, 100 copiestA| A &E0| =AUt (O 1-38) .
2t diole{ A (Lily symtomless virus, Bean yellow mosaic virus, Plantago
asiatica mosaic virus)2t RPA HFS S Al74E Z2t LSV 2= MET & vr3sidct (18
1-39) .

3. Plantago asiatica mosaic virus (PIAMV) - RPA probe ZICHA| 7| &

Zl0|7} 2F 490~530nm, LHAH|Z} 10~15nm¢el

O Plantago asiatica mosaic virus(PIAMV) = 7o
ok 6.13kbe| THY JH= ZX|E[E MA RNAZ FAE

HlEI-I 7|-X|_|_ N\l:ll’ll:'l' P|AMVO| 7'”%%
Hch of7lole FA dlo|3{A Z=8E4A(RdRp), OlS CHHA(AS |IX 22 chal
TGBp1-3) ! 2|u| CHHZAI(CP)S 2+t 2l ZHSH= 5702| open reading frame (ORF 1-5)0| E &=

o UEHCt.

O PIMVE o2 H2 =3 H{|E 7HK|0 Plantago asiatica, Nandina domestica, Rehmannia

glutinosa % Z|El &= AlES Egheh Ciekst obd AlZoA E2|=USHCH Moo=z

PIAMV= Nicotiana benthamiana 2! Arabidopsis thalianaS =&t AME TS UEAME =
H =A

UG o Z |1 &5 aet WAL 42 mLUetHot J8L 53 3

o r3

X

|'|0

QO

5
o
N

DR

Ral
U

NG SAE YeE 4 2
= & oM ot =5y cird 2 HEL= Z2(Fof w2t oLt

O PIAWE AsEdstd Z2Mg J|gtez s74e| S20|=E2 =22 & AsHC w2aE
Ol dxd2 ttE 2ol=2| Z2|F AloloilM &F3s| SEsUct

O PIAWE H=stH HIEo| olof Mut=ls Aoz BEAEX| ZA5HCEH PIAWS| H[Z2[22 i
F et Holo] Z|AN HFo 2sf aE8xez MuE 5 AU

(https://www.ncbi.nlm.nih.gov/pmc/ar ticles/PMC9452766/)

LC15579.., LC15579... KY92370.., KUBS73... NC 003.. KU1590,. KU1530.. MHO258... KT71732. KX24553 .. LN7841.. KU1590,. KU15590.. KU1590.. AB3607.. AB3607.. AB3607.. AB3607.. AB3607.. AB3607.. AB3607.

LC155795.1 75.9% 76.3% ‘ T6.6% 75.9% 76.2% 76.0% T6.1% 76.1% 76.2% 76.2% 76.0% 76.1% 76.1% 76.2% 76.3% 76.6% 76.6% 76.6% 76.6% 76.5%
LC155796.1 75.9% 76.8% ‘ 8% ‘ 76.7% 76.5% 76.5% 76.7% 76.7% 76.7% 76.6% 76.6% 76.6% 76.8% T6.8% 77.0% 77.0% 77.0% 77.0% 77.0%
KY9237001 | 763% 76.8% | | 77.0% 77.6% 77.6% 77.6% 5 1.7% 77.6% 17.3% 17.7% 77.8% 77.7% 77.8% 77.9% 77.9% 77.9% 77.9%
KUE37313.1 | 76.6% 77.8% | 78.1% 77 8% T7.9% 77.8% I 78.0% 77.9% 77.9% 77.9% 78.2% T7.8% T8.0% 78.0% 77.9% 77.9%
NC 003849.1) 75.9% 76.4% b | 77.6% 77.3% 77.5% 7.3% 77.2%

KU159083.1 | 76.2% 767%
KU159092.1 | 76.0% 76.5%
MH025891.1( 76.1% 76.5%
KT7173251 T6.1% 76.7%
KX245539.1 76.2% 76.7%
LN794199.1 | 76.2% 76.7%
KU1589091.1 | 76.0% 76.6%
KU159089.1 | 76.1% 76.6%
KU159090.1 | 76.1% 76.6%
AB360796.1 | 76.2% T6.8%
AB360793.1 | 763% 76.8%
AB360795.1 | 76.6% 77.0%
AB360794.1 | 76.6% 77.0%
AB360791.1 | 76.6% 711%
AB360790.1 | 76.6% 77.0%
AB360792.1 | 76.5% 77.0%

<18 1-40> Homology distance of 21 cases of PIAMV isolates.
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<718 1-41> Phylogenic tree of 21 cases of PIAMV isolates.
1. PIAMV - 4,195 F :
5'- CAGGXXXXXGTTCGTXXXXTTAGTTAAGTTC-3'

2. PIAMV - 4,229 P :
5'- TCG XXX XXX AGT TAA GTT CGG TGG TTC ACC [FAM-dT] T
[THF] CC [BHQ1-dT] TAX XXX AAC ATG -3' Spacer C

3. PIAMV - 4304 R :
5'- TAGTTXXXXGAAAGTTXXXXGATGTTAGTGC -3

<18 1-42> Region of RPA exo primer and probe set candidates of 21 cases of PIAMV isolates.
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Consensus
ldentity

.LC155795.1
. LC155796.1
KY923700.1
 KUGBS7313.1
CNC_003840.1
L KU1590931
 KU159082.1
MHO25891.1
 KT717325.1
[X245539.1
LN794199.1
KU159091.1
kU159089.1
kKU159090.1
AB360796.1
AB360793.1
AB360795.1
AB360794.1
AB360791.1
AB360790.1
AB360792.1

[od fod =% —% & 3 a1 00 ] O LN L R =

SOWESMUEWN =

<12l 1-43> RPA exo

3500
3000
3500
000

1500

0

ey ——————
- e }v : i

LoD (ng/ul)

Tube Overlay - FAM

& Tube 1
- Tube 2
8- Tube 3
—&-Tuhe 4
Tube 5
Tube &
Tube 7

& Tube @

104000460 +120 +160 4240 4300 4360 4430 4480 +540 4600 4660 4720 470 +940 +B00 4960 +1020 +1050 +1140 +1300 +1260
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primer and probe set of 21 cases of PIAMV isolates.

reagent | ____volume |

2x R Buffer

100 mM dNTP
10x B

20x B

50x B

RT

PIAMV - 4,195 F
PIAMV - 4,304 R
PIAMV - 4,229 P
1pM

MgOAc

RNA

Dw

Total

10 ul
0.7 ul
2 ul

1 ul

0.4 ul
0.4 ul
0.7 ul
0.7 ul
0.2 ul

1.6 ul
1.0 ul
1.3 ul

80 ul
5.6 ul
16 ul
8 ul

3.2 ul
3.2 ul
5.6 ul
5.6 ul
1.6 ul

12.8 ul

1.0 ul

16 ul
20 ul



10 ng 1 ng 0.1 ng 0.01 ng

T vt

Ll
1
1
IR O Y i

<% 1-44> Limitation of Detection (ng/ul) of RPA Exo-RT reaction with primer probe set of

PIAMV.
LoD (copies/ul) reagent volume
Tube Overlay - FAM 2x R Buffer 10 ul 80 ul
Sl 40 MM ANTP 074l 5.6l
. paic B 2 ul 16 ul
w | etms  20xB 1 ul 8 ul
enies 50X B 04ul 32l
s RT 0.4 ul 3.2 ul
PIAMV - 4,195 F 0.7 ul 5.6 ul
PIAMV - 4304 R 0.7 ul 5.6 ul
PIAMV - 4229 P 0.2 ul 16 ul
1pM
1o e MgOAc 1.6 ul 12.8 ul
e [T RNA 10 ul 1.0 ul
DW 13 ul 16 ul
R T 13 P AR P P NI P PO P = -
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<18 1-45> Limitation of Detection (copies/ul) of RPA Exo-RT reaction with primer and
probe set of PIAMV.

“No | bactoria | result |

1 Brevibacterium casel Negative

reagent m 2 Micrococcus luteus Negative

2% R Buffer 10 ul 80 ul 3 Streptococeus pyogenes: Negative
100 mM dNTP 0.7 ul 5.6 ul 4 Streptococeus mitis/oralis Negative

5 Serratia marcescens Negative
10x B 2 ul 16 ul ,

6 Enterobacter aerogenes Negative
20x B 1 ul 8 ul 7 Klebsiellz oxytoca Negative
50x B 0.4 ul 3.2 ul 8 Staphylococcus wameri Negative
RT 0.4 ul 3.2 ul 9 Proteus mirabilis Negative

10 Citrobacter freundii Negative
PIAMV - 4195 F 0.7 ul 5.6 ul - —

11 Enterococeus faecalis Negative
PIAMV - 4304 R 07 ul 5.6 ul 12 Streptococcus agalactiae Negative
PIAMV - 4,229 P 0.2 ul 1.6 ul 13 Staphylococcus epidemidis Negative
1 pM 14 Enterobacter cloacae ssp Negative
MgOA 16u 128Ul e

9 e 2 e 15 Propionibacterium acnes Negative
RNA 1.0 ul 1.0 ul 16 Dermabacter homins Negative
DW 1.3 ul 16 ul 17 Stenotrophomonas Negative

maftophilia
Total 20 ul 18 Distilled water Negative
Positive PIAMVY Paositive
control - mRNA transcript
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Brevibacterium caser Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis

1

PSSRSO SRR
------- K/ebs:e//aroxyfoca ) Staphylococcus M;arnerf ) . Protet;s n“n—nabf/rs: ' C;trobactfifreunmf | )
Enterococcus ﬁae‘ra-:-'ﬁs i Sz‘mpfomccusiga/acfme. PAN‘I-VDNA. DW i
T o e e

<18 1-46> RPA Exo—RT reaction of primer and probe set of PIAMV with several bacteria.
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LMoV LSV PIAMV

BYMV PIAMV 1ng DW

<71% 1-47> RPA Exo-RT reaction of primer and probe set of PIAMV with several viruses.

O PIAW isolates 21710f Ci{$t RTXIE 2MSH 23, FA M 7ol 2822 LIFO{ X2 YU
oLt 2e(F Ztol A= 25%0[Ake| Ho|7t ZEEJCH (- 1-41, 42).

O Primer 3 ZEMZ 0|30 primerE C|AIQl st 21} 3 ZoflA Z2jo|Het Z2H HE
7t M =of OF0llAM Stete| Z2lojH Z2EE MEE MA s ela st of =2t

Het =22 (Primer probe set; PIAMV-4195F, PIAMV-4229P, PIAMV-4304R)2| S HItst
qich (28 1-43).

Ml

rok

O #2AESHA (ng/ul)E OFOPE7I 2l5t0 I3 M M HEZ S 10 ng FE 0.01 pg 7HX|
CHAM 5| MSH = 39CollA 20827t 8hSA|ZI 23, 0.01 pg7tX| Z&E0| =[UCt (8 1-44) .

O ili?:.*%@ﬁlé ot 7| 25to] 2l et st LMl =2E 10°-10° copies/ul 7HX| THAA
5|M 5t & 39CHAl 1022 BHSAIZ]I 23, 1 copiestX| HE0| =Act (T 1-45).

O 179 t—'.*HIEIOPOH st Xt 230l A= PIAMV primer 2t probe MEZ} 2tS 2 SHX| &
of 100%2] SO|=E& EXCt ( ).

O RPA Exo kitE AFS35H0d Ch2 3&2| &3 HIO|HAS, Lily mottle virus (LMoV), Lily
symptomless virus (LSV), Plantago asiatica mosaic virus (PIAMV), Bean yellow mosaic
virus (BYMV) 2t WAtEFES S Z=AlSH Z3 PIAMVOlZH & BESSIQCH (O 1-47).

(O Exo RT RPA Ht32 39TCOIA 20&7F T-8 UV ScannerollM BtSA|Z D SHf=FQ S/
= H-20| ABpCH (I E 1-47).

O olAte] ZIZ RT-RPA PIAMV detection kitoll Chst AIMZES M Efsich (28 1-48, 49).

O dmAMo|AA ZH o|X|off SFst0{ AlZE AAISICH (O 1-50).
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<1% 1-48> PIAW ER detection kit.
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LCM Science Co., Ltd

LCM-PIAMV-ER-50

Revision No.: LCM-PIAMV-ER-0001
Issue Date: Jul 03, 2023

User Manual

For Research Use Only

Manufactured by LCM Science Co., Ltd
Tel: +82-02-1588-3546 www.yuglobal.wavework.kr, nova3546@lcmscience.co.kr

161-10 Backto-ri Hyangnam-eup Hwascong-si Gyeonggido South Korea.
Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 spccgenc(@gmail.com

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification products
generated by RPA can be detected in real time by probe-based fluorescence monitoring.

2. Storage conditions
The kit should be kept -20°C (Full activity is guaranteed for 6 months).

3. Application

The Plantago asiatica mosaic virus (PIAMYV) ER-Detection kit contains specially designed
probe and primer set for amplification of PIAMYV gene to detect the PIAMYV viral RNA
from specimens.

4. Product Description

Plantago asiatica mosaic virus (PIAMYV) has flexuous virions of approximately 490-530 nm
in length and 10-15 nm in width. The genome of PIAMYV consists of a single-stranded,
positive se RNA of appr ly 6.13 kb. It contains five open reading frames (ORFs
1-5), encoding a putative viral polymerase (RdRp), movement proteins (triple gene block
proteins, TGBp1-3), and coat protein (CP), respectively.

PIAMYV has an exceptionally wide host range and has been isolated from various wild
plants, including Plantago asiatica, Nandina domestica, Rehmannia glutinosa, and other
weed plants. Experimentally PIAMYV can infect many plant species including Nicotiana
benthamiana and Arabidopsis thaliana. It also infects ornamental lilies and frequently
causes severe necrotic symptoms. However, host range varies depending on isolates, which
show significant biological diversity within the species.

PIAMYV is not reported to be transmitted by biological vectors. Virions of PIAMYV are quite
stable and it can be tr i iently by ical contact. PIAMYV causes red-
systemic necrosis in ornamental lilies, but it shows much weaker, if any, symptoms in
ants such as P. asiatica. PIAMYV can be separated into five clades based on

°H J ares

v low between isolates in the

phy ys
different clades.
The Plantago asiatica mosaic virus (PIAMYV) ER-Detection Kit contains a specific ready-to-
use system for the detection of the Plantago asiatica mosaic virus by newly developed
isothermal gene amplification technology, called RPA method (TwistDx Ltd). The master
contains enzymes and reagents including specific probe and primer sets which is specially
designed to amplify the PIAMYV gene for the unique amplification of Plantago asiatica
mosaic virus RNA within 15-20 min.

5. Kit Contents

Number Name of Reagent CAP Qty / 50 rxns
1 PIAMV Enzyme Master Mix ‘ ENZ 1 vial, 780 pl
2 PIAMV Probe PRO 1 vial, 80 pl
3 PIAMV Primer Mix ‘ PRM 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 90 pl
5 PIAMV Positive control ‘ POS 1 vial, 50 pl
6 Molecular Grade Water bw 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pul) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction Kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

7.2. RPA reaction

([} Reage 1 rxn 8 rxn
1 PIAMV Enzyme Master Mix 14.0 pl 12l
2 PIAMV Probe 1.5l 12.0 pl
3 |PIAMV Primer Mix 144 [ 12y
4 280 mM Magnesium Acetate 1.6l 12.8 pl
5 |RNA 104 [ Xul

Total 20.0 pl 160.0 pl

* Use the reagents which are stored at -20C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly reccommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

St No. of Cycle
1 40

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result
Exp. example

Positive reaction Negative reaction

<Example of PIAMV RT-RPA reaction at T8 UV scanner>

Positive Negative PIAMV

Cass control control RNA U EEAUE
1 + - + PIAMV Positive
2 + - - PIAMV Negative
3 + + +-
4 - b +- Invalid result / retest
5 = S +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20 C to -80C.

LCMSCIENCE

GO FARTHER, GO FURTHER

<8 1-49> Insert of PIAMV ER detection kit.
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LCMSCENCE Electric Vehicle LCM SCIENCE LCM Energy Solution Inc

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

FDA technology products community contact 219 Y

Plantago asiatica mosaic
virus (PIAMV) ER-Detection
Kit

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

¥ 600,000

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit &
TwistDx Ltd.0| A 7{&%t RPA (Recombinase Polymerase
Amplification) £ 7|#Q2 $ HIZQLICL RPAVIM Y4 E 5X
A22 m=d J|ut gy DUES S HAZteE PIAMVE
HEsts BRHEICH| YLCH

H B

600,000

Im

Research use only

o) K

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit= Z € El 282 56 PIAMVE 4 &0I0] HPEASI=

g8 MBS L
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Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

Research use only

M= A FEYE

AREZ

e

HA

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit £ TwistDx Ltd.0l A 7} 23+ RPA
(Recombinase Polymerase Amplification) £ 7|2t2 2 &t Iﬂ"‘o' L|C}. RPAOHA‘I HMEE S ME2
ZE8 7| E DUEES S YA R PIAMVE AESHs EATIEHAI L o,

HESY

< 208 L) W= ZAF A3} Eol

- JtESE AP H

- HEE AlZHOHH| =2
AEALE flct SEE H

[l

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

Research use only

HELH

| PIAMV ZtE2|d =&
ZAFA| ZH 15-208 (B A=EAIZE H Q)
oz 10° copies/ul

Eo|E 100%

2aes -20°C

Plantago asiatica mosaic virus (PIAMV) ER-Detection Kit

Research use only

FEye
Cat. No. HEE Hp=h
LCM-PIAMV- Plantago asiatica mosaic
virus (PIAMV) ER-Detection -20°C
ER-50 Kit

Test/Kit 74
. Ww600,000
50T/Kit (VAT H 1)

<18 1-50> PIAMV ER Detection kit in LCM science Homepage.
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B PIAWV nfo detection kit - &2SH77|& - 22 23

1. PIAMVnfo - 4,195 F:
5'- CAGXXXXCGGTTCGTGATTXXXXTAAGTTC-3'

2. PIAMVnfo - 4,229 P :
5'- [FAM] TCG TGA XXX XXX TAA GTT CGG TGG TTC ACC T
[THF] CC TA ACT CCG XXX XXX ATG -3' Spacer C

3. PIAMVnfo - 4304 R :
- [Biotin] TAGTTXXXXXAAAGTTGTTAGAXXXTAGTGC -3’

<& 1-51> RT-RPA nfo primer probe set of PIAMV.

=

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul
PIAMVnfo - 0.7 ul 5.6 ul
4195 F
PIAMVnfo - 0.7 ul 5.6 ul

fﬂ‘ 4304 R
PIAMVnfo - 0.2 ul 1.6 ul

p— 4,229 P 1pM
1AMV +LSV
RNA 1.0 ul 1.0 ul
result

DW 1.3 ul 16 ul
Total 20 ul

<18 1-52> PIAMV RT-RPA nfo reaction with several related viruses.

_43_



reagent | volume
2x R Buffer 10ul  80ul
100 mM dNTP 0.7 ul 5.6 ul

LoD (ng/ul)

10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 04ul  32ul
RT 0.4 ul 3.2 ul
PIAMVnfo - 07 ul 56 ul
4,195 F
PIAMVnfo - 0.7 ul 5.6 ul
4304 R

— . Z'?Jé“é":im 0.2ul 16 ul

Result + + +W - MgOAc 1.6ul 128 ul
RNA 1.0ul  1.0ul
DwW 1.3 ul 16 ul
Total 20 ul

<% 1-53> LoD (ng/ul) of RT-RPA nfo reaction with PIAMV primer and probe set.

reagent volume

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

LoD (copies/ul)

10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 04ul  32ul
RT 0.4 ul 3.2 ul
PIAMVnfo - 07ul 56ul
4,195 F
PIAMVnfo - 0.7 ul 5.6 ul
4,304 R
PIAMVnfo - 02ul 16Ul
- 4,229 P 1pM
IS [0l [ Todm) o MgOAc 16ul 128 ul
Result  + + + + - RNA 1.0ul  10ul
DW 1.3 ul 16 ul
Total 20 ul

<18 1-54> LoD (copies/ul) of RT-RPA nfo reaction with PIAMV primer and probe set.
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O M A Mol A AN A 7St Exo RT PIAMV primer & probe setE -&35l04 PCRDS O
of Z1} ZEo| 758t nfo primer probeeS &M sIFCH (28 1-51).

O sl dtolz{Ae| sHAS nfo kitel master mixol 1 ul €11 39COlM 15272t 28
PCRD MEZ =& ol 10 ul €1 90 ul wash buffer2 E2{FHA ZIIE ZESIA

O sdU =22 SF/FFc UHSsHA| 2LULCH.

O RPA nfo kitE AtEstod ct2 Z& dHio|HAS, Lily mottle virus (LMoV),

symptomless virus (LSV), Plantago asiatica mosaic virus (PIAMV),
virus (BYMV)2t WAHHFS S ZAtel Zzp, PIAWO] ZEE S0l
1-52) .

O AEsHA= 0.01 pg, 100 copies/ul 7HX| Z7ts35Hct (18 1-53, 54).

B PIAW end point detection kit - @IEIAT7|2 - M) Z2

5 min 10 min 15 min 20 min

PIAMV-Time Course

P <0.0001
RZ=0.9788

+ - o+ -+ -+ -

2x R Buffer
100 mM dNTP
10x B

20x B

50x B

RT
PIAMV-4,195F

600

FAM value

5(+) S(-) 10(+)10(-) 15(+) 15(-) 20(+) 20(-)
Time (min)

PIAMV-4,304R

MgOAc
RNA
DW
Total

10 min 15 min 20 min

103
88

235
221

286
264

334
398

471
387

Ho

o

Lily

Bean yel low mosaic
& wrgsiict (a8

reagent | volume

10 ul 80 ul
0.7 ul 5.6 ul
2 ul 16 ul
1 ul 8 ul
0.4 ul 3.2 ul
04ul 3.2ul
0.7 ul 5.6 ul
0.7 ul 5.6 ul
1.6 ul 128 ul
1.0ul 1.0 ul
1.3ul 16 ul
20 ul

<33 1-55> RT-RPA end point detection reaction of PIAMV primer set according to the time.
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PIAMV-LoD
Lt P <0.0001
R?=0.8830
b
g
=
=
'&(\Q p‘ﬂ‘q&@qwd@q \@Q‘,\QO;.Q"QQ’ Q‘é
LoD 10ng  1ng 01ng 001ng 1pg 0.1pg 0.01pg m
o 238 256 245 218 188 169 164 154
211 227 217 195 162 144 133 123

reagent volume

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B 1 ul 8 ul
50x B 04 ul 3.2ul
RT 04 ul 3.2ul
PIAMV-4,195F 0.7 ul 5.6 ul
PIAMV-4,304R 0.7 ul 5.6 ul
MgOAc 1.6 ul 12.8 ul
RNA 1.0ul 1.0ul
DW 1.3ul 16 ul
Total 20 ul

<18 1-56> LoD (ng/ul) of PIAMV RT-RPA end point detection kit.

150~

FAM value

B 108 105 104 103
106 87 69 68

FAM
107 88 70 68

PIAMV-LoD

P <0.0001
R? = 0.9995

10° 10° 10" 10° 10> 10' 10° pw
copiesful

102 10! 100
67 60 58 54
67 60 59 54

reagent | volume |

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B T ul 8 ul
50x B 04 ul 3.2ul
RT 04 ul 32ul
PIAMV-4,195F 0.7 ul 5.6 ul
PIAMV-4,304R 0.7 ul 5.6 ul
MgOAc 1.6ul 128 ul
RNA 1.0ul 1.0 ul
DW 1.3 ul 16 ul
Total 20 ul

<% 1-57> LoD (copies/ul) of PIAMV RT-RPA end point detection Kit.
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R— PIAMV-Field sample

P=<0.0001 2x R Buffer 10 ul 80 ul

250 R?=0.9862
100 mM dNTP 07 ul 5.6 ul
g 10x B 2 ul 16 ul
i 20x B Tul  8ul
& 50x B 04 ul 3.2ul
RT 04ul 32ul

PIAMV-4,195F 0.7 ul 5.6 ul
PIAMV-4304R 0.7 ul 5.6 ul

MgOAc 1.6ul 12.8 ul
RNA 1.0ul 1.0l
LMoV LSV  PIAM BYMV +CTRL DW W/0 Dw DW 13ul 16l
V+LSV Total 20 ul

FAM 112 171 197 111 221 109 147 117
103 161 186 100 209 100 141 110

<718 1-58> RT-RPA end point detection reaction of PIAMV primer set with several viruses.

Mo} atM e 2

o o o

o]

O Ato|H{ IS O|2%H PIAW end point detection kit= B2 & 525 F

2 (28 1-55).

ng/ul)E Yot=E7| 2/s5t0f QI3 A e AMIHET S 10 ng FE 0.01 pg 77

b= 39ColA 1022+ ehSAIZI 23, 1 pgZ7tX| A ZE0| = dct (I3 1-56).

O z|A~HdESHHE Lot T| 2510 ela et st M =TS 10°-10° copies/ul 7HA] THAIA

% 39ColM 1022+ BFEAIZI Z3}F, 100 copiesVHX| AEo| = Act (28 1-57) .

O 471x] ##Hdlol{A (Lily symtomless virus, Bean yellow mosaic virus, Plantago

asiatica mosaic virus)2t RPA HtS 2 Al7{Z Z3t PIAW ZEE MEDt 2 235t (O

2 1-58).

4. Bean yellow mosaic virus (BYMV) - RPA probe ZIcHA| 7Hgt

O Z g Xjo| FHIO|B{AE PotyvirusEab PotyviridaeZtoll &5H= ASHAAM Hio|
Ct. Potyvirus &2l Ct2 T3} Ol IX| 2 B Hio|HA 455 cHAS 25 2HEo
HAEZ SeiMel ZXE|E MA | chl JHEF RNAS| £HY JHERRIL|CE. HEO[2{A F

= &0
750nmel A 2 kol XtRlL|ct. o] Hlo|HAE FTE Bt 7|AAH B0 2l dFEUCH
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O Z A Zxfo[3 HO[H{AZ o{AX[= ZAfo[F HHE 19004t = oj= ESFolM
2HFZ(Pisum sativum) 2 ZGAIZ|= U222 MS EI=ASHCEH s o] Hiole{Aa= & Al
Aoz 2zl ZHdoz FHELCH

O &2 2ok o] Hlo|2{A= =5 (Phaseolus vulgaris),®@Z(Arachis hypogaea), CHE
(Glycine max), miH}Z(Vicia faba), 02 58 Z&st B2 2 ZF/(FabaceaeZl) & ZYA|

Il Aoz 25X Y&UCE E2ZH(Trifolium hybridum, T. vesiculosum, T. incarnatum,

T. pratense, T. repens, T. subterraneum), Zril(Medicago sativa), vetch(Vicia sativa),
F®(Lupinus luteus), &2 M5 7] (Robinia pseudoacacia), < ZIHTrigonella
foenum-graecum) 2! Crotalaria spectabilis & ZEAIZ L C}.

(O EEBFGladiolus sp., Fressia sp., ot 2F|H|(Papaver somniferum), Canna spp.S Zg&tst
0 STt ot o4y M%E ZEA = Aoz 2™ US|

O Alge 3aezs 2X0(3, 2 7|8 2 Q diEo| /&L Ct o] Hiolg{as & FFS
HEO| 24 A LxZ =, = o35 STA 2t & Hx=2 orE4 Ct

(h

MK645741.1
KTa34334.1
MKE16282.1
173278
Fl492961.1
LC500882.1
KF632713.1
MW188030.1
AB439729.1
MN509831.1
IN6S2500.2
KF155420.2
NC_003492.1
AB439730.1
MK131270.1

ttps://en.wikipedia.org/wiki/Bean_yel low_mosaic_virus).

MKE49741.1 KT934334.7 MKS16282.1 [X173278.1 H492961.1 LCSDOEBZ1 KFG32713.1 MWIBB030.1 AB439729.1 MNS09831.1 |N602500.2 KF155420.2 NC_ 0034921 AB439730.1 MK131270.1

<18 1-59> Homology distance of 15 cases of BYMV isolates.

Q
n@f’“
b

KF1554202

b FPLBROAN

<18 1-60> Phylogenic tree of 15 cases of BYMV isolates.
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Consensus
Identity

1. MEG£9741.1
2. KT934334.1
3. MK516282.1
4, X173278.1

5. F492961.1

6. LC500882.1
7 KFB3271341
8. MW188030.1
9, AB439729.1
10. MN509831.1
11, JN692500.2
12, KF155420.2
13. NC_0034021 (Y T VT T 0T TWAY T 7 7 (1077 TT7 1T [T TN T T T W R T AT T
14, AB430730.1
15 MK131270.1

<% 1-61> Region of RPA exo primer and probe set candidates of 15 cases of BYMV isolates.

1. BYMV - 9,376 F :
5'- TCGTATXXXXXTATCCGTCTTXXXXTTCTCTATA -3’

2. BYMV - 9412 P :
5'- TCT ATA ATT TGG XXX XXC ATT ACT TAA TAC [FAM-dT]A
[THFIG[BHQ1-dT]ATT AGT XXX XXX TCA - 3’ Spacer C

3. BYMV - 9,498 R :
5'- GAGTAGXXXXXATGATACACATXXXXATTTAAAA -3’

<18 1-62> RPA exo primer and probe set of 15 cases of BYMV isolates.
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LoD (ng/ul)

Tube Overlay - FAM 2% R Buffer 10 ul 80 ul
em 100 mMdANTP  07ul 56l
= o HedE 2 ul 16 ul
oii 20%xB 1 ul 8 ul
otbs 50X B 04 ul 3.2 ul
RT 0.4 ul 3.2 ul
BYMV - 9376 F 0.7 ul 5.6 ul
BYMV - 9498 R 0.7 ul 5.6 ul
BYMV - 9412 P 0.2 ul 1.6 ul
1pM
e MgOAc 16 ul 12.8 ul
RNA 1.0 ul 1.0 ul
DW 1.3 ul 16 ul
Total 20 ul
10 ng 1ng 0.1 ng 0.01 ng
1 pg 0.1 pg 0.01 pg DW

| I B O B B |

<& 1-63> Limitation of Detection (ng/ul) of RPA Exo-RT reaction with primer probe set of
BYMV.
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LoD (copies/ul)

R 2x R Buffer 10 ul 80 ul
e & Tube 100 mM dNTP 0.7 ul 5.6 ul
@ Tube 2
et 8- Tube 3 10x B 2 ul 16 ul
—& Tube 4
4000 pe 20x B 1ul 8 ul
] o=t [00NE 0.4 ul 3.2 ul
e | RT 0.4 ul 3.2 ul
BYMV - 9,376 F 0.7 ul 5.6 ul
BYMV - 9,498 R 0.7 ul 5.6 ul
BYMV - 9412P 0.2 ul 1.6 ul
1500 1 pM
- MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
DwW 1.3 ul 16 ul
9:38:00 +&‘D H‘ZD +|ISD +2‘40 _JS‘DD 43'60 44'20 -04‘80 16'40 JGIDD +&Iﬁﬂ +?I20 +7‘ED +8I40 _+QIDD 48‘60 +YD‘20+|DIED +||‘40_+12‘DD+|2IED Tota[ 20 u[
106 10° 104 103
L il (I e i S
102 10" 100 DW.
- SO e - — -
e N [ | I 2

<18 1-64> Limitation of Detection (copies/ul) of RPA Exo-RT reaction with primer and
probe set of BYMV.
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2% R Buffer 10 ul 80 ul 2 Micracoccus luteus Negative
3 Streprococeus pyogenes Negative
100 mM dNTP 0.7 ul 5.6 ul T :
4 Streptococcus mitis/oralis Negative
10x B 2 ul 16 ul 5 Serratia marcescens MNegative
20x B 1 ul 8 ul 6 Enterobacter aerogenes Negative
50x B 0.4 ul 3.2 ul it Klebsiells axytoca Negative
8 Staphylococcus warneri MNegative
RT 0.4 ul 3.2 ul o .
9 Proteus mirabilis Negative
BYMV - 9,376 F 0.7 ul 5.6 ul 10 Citrobacter freundii Negative
BYMV - 9498 R 0.7 ul 5.6 ul 1 Enterococcus faecalis Negative
BYMV - 9412 P 0.2 ul 1.6 ul 12 Streptococcus agalactiae Negative
s . v
1 pM 13 Staphylococcus epidemidis Negative
14 Enterobacter closcae 55 Negative
MgOAc 1.6 ul 12.8 ul s J
RNA 1.0 ul 1.0 ul 15 FPropionibacterium acnes Negative
DW 13 ul 16 ul 16 Dermabacter homins Negative
= 17 Stenotrophomenas Negative
Total 20 ul maltophilia
18 Distilled water Negative
Positive BYMV Positive
control - mRNA transcript
Brevibacterium casel Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis
Serratia marcescens Enterobacter aerogenes BYMV DNA DW
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Klebsiella oxytoca

[N B SN BN D B R |

- 70

Enterococcus faecalis

Stenotrophomonas
maltophilia

1

1

[ O S B OO DO GO B AR |

[ T T RO O B I I |

[ I S S B B B B

(O R |

<% 1-65> RPA Exo-RT

3800

000

2300

2000

1500

1000

500

Staphylococcus warneri

1

Proteus mirabilis

Streptococcus agalactiae

1

Enterobacter cloacae

ssp cloacae

BYMV DNA

reaction of primer

Specificity (&)

Tube Overfay - FAM

s

- i ‘!““
BYMV DNA
Propionibacterium acnes
DW

@ Tube
& Tube 2
8- Tube 3
@& Tube 4

Tube 5
& Tube 6

Tube 7
8- Tube 8

i:;;;:%f’”ﬂwﬂwﬂk

I

L

0 T T
SO0 AB0 H1E0 +130 4240 300 4360 4420 4430 4540 4000 4600 730 4780 4340 HA00 4960 #1020 +1DS0 +1140 41200 +1250
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Citrobacter freundii

and probe set of BYMV with several bacteria.

2x R Buffer

100 mM dNTP

10x B

20x B

50x B

RT

BYMV - 9,376 F
BYMV - 9,498 R
BYMV - 9,412 P
1pM

MgOAc

RNA

DW

Total

10 ul
0.7 ul
2 ul

1 ul

0.4 ul
0.4 ul
0.7 ul
0.7 ul
0.2 ul

1.6 ul
1.0 ul
1.3 ul

80 ul
5.6 ul
16 ul
8 ul

3.2 ul
32 ul
5.6 ul
5.6 ul
1.6 ul

12.8 ul

1.0 ul

16 ul
20 ul

- - ' -
DW
- b _.lrl‘“
Dermabacter homins
DW



LMOV LSV PIAMV

BYMV DW DW

<% 1-66> RPA Exo-RT reaction of primer and probe set of BYMV with several viruses.

O BYW isolates 15740f| Cist FMALE EASH Z1t, I Al 7Hel OAF2E LA U2
Lt 22l Zholl 3= 27.5%7HK[ 2| #o|7t E=EQYCE (28 1-59, 60).

O Primer 3 Z2ZIWE 0| 23510{ primerE C|AICl St Z1} 3 ZofA Z2jo|He} Z2H N E
7F MME0f OF0M shfe] Z2lojH Z2E2 MES MAsIo] s siict. o Z2to]
Hel ZZE (Primer probe set; BYMV-9376F, BYMV-9412P, BYMV-9498R) 2| SM = HWII5IX
ct (:LE' 1-61, 62).

ol et st MU =S 10 ng FE 0.01 pg 7HA]

pgZ7tX| AZ0| =Act (28 1-63).

12 10°%-10° copies/ul 7}X| SHAH

, 1 copies7tX| ZZE0| =Act (I8 1-64).

ofl M= BYMV primer2} probe M E7} BFE S SFX| ot

ra
2
Al
ok
_|>
Tl
o
wW
«©
o
é&
x M
N
(a»]
M
\l
=
0l0
z —td
[
[N
=
O
i 2

100%2] SO0|=5 Ect (221-65).

O RPA Exo kitE AlE35t0] CHE 332 & HIO[BAS, Lily mottle virus (LMoV), Lily
symptomless virus (LSV), Plantago asiatica mosaic virus (PIAMV), Bean yellow mosaic
virus (BYMV)2} WXtEbSES Z=AFSE Z3, BYMVO| ZEE MEo Z EHSStct (18
1-66) .

(O Exo RT RPA H+S2 39°COllM 2027 T-8 UV Scanneroll Al EFSA|ZiTD SMof=
= H-20| AApCct (22 1-66).

O o|ate| Z1Z RT-RPA BYMV detection kitoll CHSH A|IMES M Ztst¥ct (28 1-67, 68).

O duAMolAA FH o|X|of SF5t0{ AlZts AMAISHICH (O 1-69) .

= AL
ol ZFT2t

M
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<% 1-67> BYMV ER detection kit.

_55_



LCM Science Co., Ltd

LCM-BYMV-ER-50 Bean yellow mosaic virus (BYMV) ER-Detection Kit 50 rxn

Revision No.: LCM-BYMV-ER-0001
Issue Date: Jul 03, 2023

User Manual

For Research Use Only

Manufactured by LCM Science Co., Ltd
Tel: +82-02-1588-3546 www.vuglobal.wavework.kr. nova3546@lcmscience.co.kr

161-10 Backto-ri Hyangnam-eup Hwascong-si Gyconggido South Korea.
Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 spcegenc@gmail.com

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification products
generated by RPA can be detected in real time by probe-based fluorescence monitoring.

2. Storage conditions

The Kit should be kept -20C (Full activity is guaranteed for 6 months).

3. Application

The Bean yellow mosaic virus (BYMYV) ER-Detection kit contains specially designed probe

and primer set for amplification of BYMYV gene to detect the BYMYV viral RNA from
specimens.

4. Product Description

Bean yellow mosaic virus is a plant pathogenic virus in the genus Potyvirus and the virus
family Potyviridae. Like other members of the Potyvirus genus, it is a monopartite strand
of positive-sense, single-stranded RNA surrounded by a capsid made for a single viral
encoded protein. The virus is a filamentous particle that measures about 750 nm in length.
This virus is transmitted by species of aphids and by mechanical inoculation.

A mosaic discase, believed to be bean yellow mosaic virus, was first reported in the early
1900s infecting garden peas (Pisum sativum) in the Northeastern United States. The virus is
currently believed to be distributed worldwide.

In addition to peas, this virus is known to infect many other legumes (family Fabaceae)
including green beans (Phaseolus vulgaris), peanuts (Arachis hypogaea), soybeans (Glycine
max), Faba beans (Vicia faba), several species of clover (Trifolium hybridum, T.
vesiculosum, T. incarnatum, T. pratense, T. repens, T. subterraneum), alfalfa (Medicago
sativa), vetch (Vicia sativa), lupine (Lupinus luteus), black locust (Robinia pseudoacacia),
fenugreek (Trigonella foenum-graecum), and Crotalaria spectabilis.

Tt also is known to infect several plants including Gladiolus sp., Fressia sp.,
opium poppy (Papaver somniferum), Canna spp. and Eustoma russellianum.

Symptoms in these plants include mosaic, leaf malformation and leaf mottling. This virus
makes two kinds of viral inclusions, laminated aggregates and a nuclear inclusion.

The Bean yellow mosaic virus (BYMYV) ER-Detection kit contains a specific ready-to-use
system for the detection of the Bean yellow mosaic virus by newly developed isothermal
gene amplification technology, called RPA method (TwistDx Ltd). The master contains
enzymes and reagents including specific probe and primer sets which is specially designed
to amplify the BYMYV gene for the unique amplification of Bean yellow mosaic virus RNA
within 15-20 min.

5. Kit Contents
Number Name of Reagent CAP Qty / 50 rxns
1 BYMV Enzyme Master Mix ENZ 1 vial, 780 pl
2 BYMV Probe PRO 1 vial, 80 pl
3 BYMV Primer Mix PRM 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 90 pl
5 BYMV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water DW 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pul) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction Kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

7.2. RPA reaction

No Reage 1 rxn
1 BYMV Enzyme Master Mix 14.0 pl 112 pl
2 BYMV Probe 1.5l 12.0 pl
3 BYMV Primer Mix 1.4 pl 1.2 pl
4 280 mM Magnesium Acetate 1.6 ul 12.8 pl
5 RNA 1.0 yl Xpl

Total 20.0 pl 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

St No. of Cycle
1 40 37-40C

Temperature

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result

Exp. example

Positive reaction Negative reaction

'
EERN]

min min

<Example of BYMV RT-RPA reaction at T8 UV scanner>

Positive Negative BYMV

(cexe control control RNA Interpretation
1 + - + BYMV Positive
2 + - - BYMV Negative
3 + + +/-
4 - + +- Invalid result / retest
5 - o +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80C.

I—CMSCIENCE

GO FARTHER, GO FURTHER

<18 1-68> Insert of BYMV ER detection Kkit.
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Electric Vehicle LCM SCIENCE LCM Energy Solution Inc FDA technology products commumnity contact oK

Bean Yellow Mosaic Virus
(BYMV) ER-Detection Kit

Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit

W 600,000

Bean Yellow Mosaic Virus (BYMY) ER-Detection Kit &= TwistDx
Ltd.0f| A ZHt &t RPA (Recombinase Polymerase Amplification)
2 7|Hro 2 3t HIZYLICHL RPAOIM YAE SX 22 T2- 7|4t
HI DUEZS S8 MR BYMVE 6=
EAFEITHEIILICE

H : B

600,000

Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit Research use only

Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit & Zt & & ZEZ FE BYMVE AEsI0] YR M5 o
T& HES AL

R




Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit Research use only

e F2HE

PUE-L-E

e

HH=F

Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit = TwistDx Ltd.0 A 72 S RPA
(Recombinase Polymerase Amplification) & 7|82 2 ¢t M| LIt RPACIM YHE 52 AE
D2- J|H S 0L HZS B MA|ZtC 2 BYMVE HE5I= EXFRICHA QL) o},

ro

HEEE

- 208L] WHE A 2t 2ol
L ZHESH AR Y

L2 A7 52 DI

L AFBAIE QI SEA A

[alid

Ok H

Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit Research use only

HE2Y

AH| BYMV ZHeld XE

HAbAIZE 15-202 (HL4FEAIZ H L)

alzte 10° copies/ul

E0|E 100%

Hpt=o -20°C
Bean Yellow Mosaic Virus (BYMV) ER-Detection Kit Research use only
FEye

Cat. No. HEH HyU2C Test/Kit 74
LCM-BYMV-ER- Bean Yellow Mosaic Virus o . w600,000
50 (BYMV) ER-Detection Kit i sl (VAT HE)

<313 1-69> BYMV ER Detection kit in LCM science Homepage.
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B BYW nfo detection kit - 3S¢17|

e

F- 2R Z3t

1. BYMVnfo - 9,376 F :
5'- TCGTXXXXXGAGTATCCGTCTXXXXXTTCTCTATA -3’

2. BYMVnfo - 9,412 P :
5'- [FAM] TCT XXX XXX TGG CGT TAC ATT ACT TAA TAC A
[THF]G ATT XXX XXX GTT TCA - 3’ Spacer C

3. BYMVnfo - 9,498 R :
5'- [Biotin] GAGTAGAXXXXXXGATACACATAXXXAATTTAAAA -3

<18 1-70> RT-RPA nfo primer probe set of BYMV.

& S0l= 2x R Buffer 104l 80 ul
100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul
20x B 1ul 8 ul
50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul

BYMVnfo - 9376 F 0.7 ul 5.6 ul
BYMVnfo - 9498 R 0.7 ul 5.6 ul
BYMVnfo - 9412 P 02ul 1.6 ul

TpM
MgOAc 16 ul  128ul
IAMV +LSV — :
EEs ; - = — DW 13ul 16 ul
result = = - + [— - i
—— " . - ; . Total 20 ul

<18 1-71> BYMV RT-RPA nfo reaction with several related viruses.
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LoD (rg/u
2x R Buffer 10ul 80 ul
100 mM dNTP 0.7ul 5.6 ul
10x B 2 ul 16 ul
20x B 1ul 8 ul
50x B 04 ul  32ul
RT 04 ul 32ul
BYMVnfo - 9376 F 07 ul 5.6 ul
BYMVnfo - 9498 R 0.7 ul 5.6 ul
BYMVnfo - 9412 P 02 ul 1.6 ul
TpM

= - ! MgOAc 1.6ul 128 ul
Resule| |- } : RNA 10ul 10ul
DW 1.3 ul 16l
Total 20 ul

<78 1-72> LoD (ng/ul) of RT-RPA nfo reaction with BYMV primer and probe set.

LoD (copies/ul) 2x R Buffer 10ul  80ul
100 mM dNTP 0.7ul 56 ul
10x B 2ul 16l
20x B 1 ul 8 ul
50x B 04ul  32ul
RT 04 ul 32ul
BYMVnfo - 9376 F 0.7 ul 5.6 ul
BYMVnfo - 9498 R 0.7 ul 5.6 ul
BYMVnfo - 9412 P 02ul 1.6 ul
1pM

MgOAc 16ul 128ul
RNA 1.0ul 1.0ul
DW 1.3ul 16l
Total 20 ul

<38 1-73> LoD (copies/ul) of RT-RPA nfo reaction with BYMV primer and probe set.
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--—

A M A Moo Aof A ZHEESH Exo RT BYMV primer & probe set& &&35t0{ PCRDS 0| &¢t ¢l
Z1} gtEo| 758t nfo primer probeS2 A S CH (28 1-70).

sl & diol2{ A2 SHAS nfo kite| master mixol 1 ul €11 39°Cof
PCRD MEZ 7ol 10 ul €11 90 ul wash buffer2 Z2{FHAM
OMEHxE SHFTT UHSSHA 2Uct.

RPA nfo kitE AlSsto{ CHE & dHlo[A
symptomless virus (LS

virus (BYMV)2} mmxjdl

1-71) .

HAZESHA= 1 pg, 1000 copies/ul 7HX| ZFssich (28 1-72, 73).

_,_
[nn

r

£ 0o

!
t

M 1522
L

7|
F.

ol

A
C

[l
ofr

A B

K

OO O O

, Lily mottle virus (LMoV), Lily
V), Plantago asiatica mosaic virus (PIAMV), Bean yellow mosaic
ts= =Abst Z3b, Bymvoll ZEE MEo Z gkssiict (O

O
N

B BYW end point detection kit - BT 2 - ML Z1}

e | reagent | volume |
. reagent
BYMV-Time Course 9

e || 2 S P <0.0001 2x R Buffer 10ul 80 ul
: 5007 Rf=p.8575 100 mM dNTP 07ul 56 ul
o 10x B 2 ul 16 ul
2
[ 20x B 1 ul 8 ul
2 50x B 04ul 32l
_ RT 0.4 ul 3.2 ul

BYMV-9,376 F 0.7 ul 5.6 ul
BYMV-9,498 R 0.7 ul 5.6 ul
MgOAc 1.6 ul 12.8 ul

A 5 min 10 min 15 min 20 min
+ = + = + = =

556 117 523 | 356 604 406 532 347 oA e e

FAM
250 108 503 338 599 381 532 346 o Ay

5(+) 5(-) 10{+) 10(-) 15(+) 15(-) 20(+) 20(-)
Time (min)

<8 1-74> RT-RPA end point detection reaction of BYMV primer set according to the time.
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reagent volume

( l' 1‘ i' }."f BYMV-LoD 2x R Buffer 10 ul 80 ul
RS L L) 500~
’ P P <0.0001 100 mM dNTP 0.7 ul 5.6 ul
400 R?=0.9914 10x B 2 ul 16 ul
3 20x B Tul sul
S
E 50x B 0.4 ul 3.2 ul
vy I BRA R A = RT 04ul  32ul
BYMV-9,376 F 0.7 ul 5.6 ul
BYMV-9,498 R 0.7 ul 5.6 ul
MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
LoD 10 ng 1ng 0.1 ng 001 ng 1pg 0.1 pg W 13l 16 ul
418 291 277 244 251 216 234 232 Total 20 ul

FAM
401 278 265 233 240 208 229 227

<13 1-75> LoD (ng/ul) of BYMV RT-RPA end point detection Kit.

reagent velume

BYMV-LoD 2x R Buffer 10 ul 80 ul

P=0.0132 100 mM dNTP 0.7 ul 5.6 ul

i Rl 10x B 2u 16l
2007 20x B 1ul 8 ul

é 150+ 50x B 0.4 ul 3.2 ul

g 1001 RT 04ul  32ul

BYMV-8,376 F 0.7 ul 5.6 ul
BYMV-9,498 R 0.7 ul 5.6 ul

10° 10° 10* 10° 10° 10’ 10° ow

copies/ul MgOAc 1.6 ul 12.8 ul

RNA 1.0 ul 1.0 ul

DW 1.3 ul 16 ul

LD 406 105 104 10® 102 10' 109 DW 4 “
Total 20 ul

204 199 195 199 205 190 195 16742)
198 191 188 193 197 183 188 171

FAM

<% 1-76> LoD (copies/ul) of BYMV RT-RPA end point detection kit.
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reagent volume

BYMV-Field sample 2x R Buffer 10 ul 80 ul
P<0.0001

400 R?-0.9878 100 mM dNTP 0.7 ul 5.6 ul
10x B 2 ul 16 ul

_§ 20x B 1 ul 8 ul
5’ 50 B 04ul  32ul
= RT 04ul  32ul
BYMV-9,376 F 07ul  56ul

BYMV-9,498 R 0.7 ul 56 ul

MgOAc 1.6 ul 12.8 ul

RNA 1.0 ul 1.0 ul

DW 1.3 ul 16 ul
LMoV LSV PIAM BYMV +CTRL DW W/0 DW

Total 20 ul

V+LSV
FAM 321 281 290 350 349 278 307 314
316 275 284 346 348 277 299 304

<18 1-77> RT-RPA end point detection reaction of BYMV primer set with several viruses.

O Atole{a2l2 o| 2% BYMV end point detection kit= HI2 £ 522E 2AMD} Mg 3
g4 Stk olo j-Elzl'l 1

ol

)E YotE7| ?I5tod sttt M =S 10 ng FEf 0.01 pg 7t

< 39COolA 1022+ ghkSAlZI 23, 1 pgZtX| A ZE0| = Act (a7 1-75).

SHHE LoteT| ¢|5toq &%E‘éﬁ_ =S 10°-10° copies/ul 7HX| ©HAH
39CoIAM 1022+ Br3AIZI Z3t, 1 copiesZX| HZEO| =ACt (28 1-76).

O 474X ztHdRol2{A (Lily symtomless virus, Bean yellow mosaic virus, Plantago
asiatica mosaic virus)2t RPA BtSE Al74= Z 1t BYMV ZEE M Ent 2 8h35iQUct (O3

1-77) .

W I

0?_

5. Citrus tristeza virus (CTV) - RPA probe ZTICHA| 7f gt

O Citrus tristeza HIO|2{A(CTV) = O| &2 © AlZ =92l Citrusoll 71 AMAHoz Tafl& F
= A3 2oJ|= Closterovirus 2| Hio|2{A Fluct. o B o Z 2l & MA =uiot
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(https://en.wikipedia.org/wiki/Citrus_tristeza_virus).

KF14475, Fis KEVA473,, FI4T1 KFIAT2, TV CFIA4T3.. HUB6" 3. HEVAAT3., KF/4477.. FS2543.. MROS17,, GQ1316.c KFI472., HVIGOS.. |F35719..
Ar207 11688 2 B | 329 % new | o 9 53 | 3% [ 03x [ 223 [ @0 0

HOG34290.1
Mwiee2281
AFR90831
Mw20151.1
NW201872:1
Reersco.
HRO473431
713561
LS
2018521
NW201867.1
NB33038.1
NB3323
ELEECS21
NB33127
KFI44730.1:813:1406
KFI44751.1:413:1496
KFI44731 1:813-1406 |
KF144735,1:413:1496
KFI44736,1:813:1406
KFI4724.1:813:1496
KFIA4730.1:813:1406
KFI44718.1:813:1496
KF144720,1:813:496
vy
KF144734.1:81 31496
KL3E1340.1:16080-* 681
KF1447381:813:1496
KFIATT01:813:1496 )
Fs25434.1:16095-16823
MHI31718.1:1607-1680)
Q13662134724
KFI44720.1:813:1496

HMI505131
JFEE7166.1:16080-46810

<718 1-78> Homoloay distance of 36 cases of CTV isolates.
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<18 1-79> Phylogenic tree of 36 cases of CTV isolates.

\n
&

Consensus I — )

Identity T O A T A T T A TR T T T T A T U R -5

. AF249279.1:1-699 [ 1 | A B B | I I T I T

. HQGE34200.1 C T IT 1 i — I — i I I i

L MWI169228.1 [ | I I

. AF3309088.1 [

. MW201851.1 [ I

. WMIW201872.1 [ T

. FI667509.1 [ T T 1 I i i

. HF947343.1 [ 1 I
[
[
[
[
[
[

00 =4 O LA e L

9. FRB71866.1
10. EUS79421.1
11, MW201852.1
12, MW201867.1
13, MT833058.1
14, MTB33234.1

1ic ClHIEENNTYT 4

iOododdddddddd

<18 1-80> Region of RPA exo primer and probe set candidates of 36 cases of CTV isolates.
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1.CTV - 40 F:
5'- ACGAAXXXXXAAATTGAAGAAXXXXAAACAA -3’

2. CTV =200 P
5'- CAA CAG XXX XXX GCT TTA AAC AGA GAC TTA[FAM-dT]T[THF]C
[BHQ1-dT] TAC TTT XXX XXX GAA -3' Spacer C
3 CT¥ ~ 315 R
5'- GTAATXXXXXACTCTTAACTXXXXACGATA -3

<71% 1-81> RPA exo primer and probe set of 36 cases of CTV isolates.

LoD (ng/ul) | reagent | volume
e 2x R Buffer 10 ul 80 ul

- - 100 mM dNTP 0.7 ul 5.6 ul

- - 10x B 2 ul 16 ul

- - 20x B 1u 8ul

e 50x B 04 ul 3.2 ul

™ RT 04ul  32ul

- . CTV-40F  07ul  56ul

CTV -315R 0.7 ul 5.6 ul
CTV - 200 P 025ul  2.0ul

. 1pM
5., B U LS. U NSO, S o, e A0 ) S Sy MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
Reait | = © Total 20 ul
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10 ng 1 ng 0.1 ng 0.01 ng

L L
"I

P B T T T I
(O T T T I R |

1 L} L ] 1 | B | 1t ]
- #0000t
SANEREEY NN
BN

<& 1-82> Limitation of Detection (ng/ul) of RPA Exo-RT reaction with primer and probe set
of CTV.

LoD (copieul

— 2% R Buffer 10 ul 80 ul

b i 100 mM dNTP 07 ul 56 ul

] - i 10x B 2 ul 16 ul

- S 20x B 1ul 8 ul

50x B 04ul  32u

_ RT 04ul 32l

. ﬁﬁﬁﬁﬁtj;/»«fj::iif CTV - 40 F 07ul 56 ul

» W CTV-315R  07ul  56ul

A

o E— [ CTV-200P 025ul 20 ul

i W , . . , 1pM

t ‘ =iy T T
VI0A040 4100 4150 S0 300 I A0 0 SAD WDID SBK) HTH0 4PET G40 SO0 OB8 210701080 4114041700 21360

MgOAc 1.6 ul 12.8 ul
| ct | 10° [ 10° [ 10* | 10° | 102 | 10' | 10° | DW JRALS Ll oY
= = 5 = 7 i _ , DW 13ul 16l
Total 20 ul
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106 105 104 103

102 10! 100 DW

<712 1-83> Limitation of Detection (copies/ul) of RPA Exo-RT reaction with primer and probe

set of CTV.
Brevibacterium case/ Micrococcus luteus Streptococcus pyogenes  Streptococcus mitis/oralis
Serratia marcescens Enterobacter aerogenes CTV DNA DW



Klebsiella oxytoca

. ; i
Enterococcus faecalis
- 3 .‘I-- e

Staphylococcus epidemidis

Stenotrophomonas
maltophilia

Staphylococcus warneri Proteus mirabilis

Streptococcus agalactiae CTV DNA

Enterobacter cloacae

ssp cloacae Propionibacterium acnes

CTV DNA CTV DNA

Citrobacter freundif

lillllltll

DW

Dermabacter homins

DW

<718 1-84> RPA Exo-RT reaction of primer and probe set of CTV with several bacteria.
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reagent volume
Tube Overlay - FAM

iy T 2x R Buffer 10 ul 80 ul

8- Tube 2

| &-Tube 3 100 mM dNTP 0.7 ul 5.6 ul
—&-Tube 4
4000 o Tube s
& Tubs 6
Tbe 7 10x B 2 ul 16 ul
3600 ~&-Tube &
20x B 1 ul 8 ul

50x B 0.4 ul 32 ul
2y RT 0.4 ul 3.2 ul
2000 CTV -40 F 0.7 ul 5.6 ul
CTV - 315 R 0.7 ul 5.6 ul

CTV - 200 P 0.25 ul 2.0 ul
1pM
MgOAc 1.6 ul 12.8 ul

1600

1000

500

T T T T T T T T T T T T T T T T T T T T 1
105200460 +120 130 +240 +300 4360 4430 +450 +540 4600 4860 4720 4750 +540 +800 4960 +1020 +1050 +1140 +1200 +1 260 RNA 2-0 Ul 110 u[

DW 1.3 ul 16 ul

] = =
012t = 25/27 =92.6% Total 20 ul

e :____q.r__._f____'ﬁ___ _____________ ! R S e |
5 6 + ctrl DW
10
11 12 + ctrl DwW
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10100 % i

T T 10081

i

13 14 15 16

17 18 +ctrl DwW
22
23 24 + ctrl bW

25 26 27 28

e— oar— — Py

29 30 + ctrl ow
Y &

<718l 1-85> RPA Exo-RT reaction of primer and probe set of CTV with field samples.

_71_



Table 1. RPA Exo-RT reaction of CTV infected field samples.

m-—nl-nn-

RT-PCR +

Exo-RPA + + + + + % &
m-nl-nnnm

RT-PCR +

Exo-RPA - + + +w + + +
mn--mn-nm

RT-PCR +

Exo-RPA +WwW - + + + + + -
mm-

RT-PCR +

Exo-RPA + + + + + 3 =
mmm-mmm-

RT-PCR +

Exo-RPA + - + - +W - fi -

O CTV isolates 15710l Chst FMALE EAst 23, I Yl 7Hel OAF22 LHFO X1 AR
L 22|13 2ol A= 11%7hXe] #olot #E = QUct (28 1-78, 79).

O Primer 3 Z2IW S 0| 23510 primerE C|AICl St Z1}, 3 ZofA Z2jo|He} Z2E2 NHE
7t MM =zof OF0AM sttel Za2to|H Z2E2 MEES MAsSHH latMsiQict. of Z2i0|
Mot T2 = (Primer probe set; CTV-40F, CTV-200P, CTV-315R) 2| EAM S HII5I%CH (a8
1-80, 81).

O =24 ZEeHl (ng/ul)E Yot27| ?I5to] lS et st AdE =TS 10 ng FE 0.01 pg 7HX]
AN 5| A 5 = 39°CollM 2022k BESAIZI Z 2, 0.01 pgZ7tX| A E0| =[2Act (28 1-82).
O Z2HETHE Lot27| 2sto] S etMs YMU =S 10°-10° copies/ul 7HX| THAA

§|*—13._F = 39ColAl 2027+ , 100 copiesZ7tX| A Z0| =yt (2F 1-83).
O 17749 gt 2|otof| CHEH RHARL HESO| M= CTV primer 2t probe MEZ} BHS S SHX| 2ot
100%2] S0|=& =Xt (181-84).
O

RT-RPA CTV detection kit2| BIZEE otE7| 2/5t04 30712 M EZ2 FH|5H0{ RT-PCRE =+
sisk Al 27710] kMO 37410 SMo|RUCE. 3742 M ME RT-RPA CTV detection

kKitdlME SHe=2 EFY = At RT-RPA CTV detection kit= 27712] RT-PCR A M Zof
CHstoiA = 25740 2kMo|RYct. O E=Z RT-RPA CTV detection kitel ZIZE= 92.6%
(25/27)ct (18 1-85, Table 1).

O Exo RT RPA 2FS2 39COlM 2027+ T-8 UV Scannerdll A BFSA|Z D SMUix=Fel SFF2t
= dt3o| {idct (23 1-85).
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Z 32 RT-RPA CTV detection kitoll CHel A[M[ZS MZSFECE (218 1-86, 87).
MFOIOM EHo|X|of SE5l0 AlES AA|SIFCE (18 1-88).

= =

—

<18 1-86> CTV ER detection kit.
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LCM Science Co., Ltd

LCM-CTV-ER- Citrus tristeza virus (CTV) ER-Detection Kit 50 rxn

Revision No.: LCM-CTV-ER-0001 7.2. RPA reaction
Issue Date: Jul 03, 2023
Ese;Manualh Use Onl No Reagent 1 rxn n
or Researcl se On
Y il CTV Enzyme Master Mix l 14.0 pl 112 pl
2 CTV Probe 1.5l 12.0 yl
Manufactured by LCM Science Co., Ltd = 2 >
3 CTV Primer Mix ‘ 1.4l 1.2 4l
Tel: +82-02-1588-3546 www.vuglobal.wavework.kr, nova3546@lcmscience.co.kr 4 280 mM Magnesium Acetate 164l 128l
161-10 Backto-ri Hyangnam-eup Hwaseong-si Gyeonggido South Korea. 5 RNA | 1.0l Xl
Technical Support by SpeegeneBio Co., Ltd Total 20.0 pl 160.0 pl

Tel: +82-31-8018-2150 speecgenc@gmail.com
* Use the reagents which are stored at -20 C after spin down briefly when

those are melted before use.

1. General Information * Be careful of contamination when you use the positive control for
The isothermal TwistAmp technology is based on the Recombinase Polymerase amplification.
Amplification (RPA) process developed by TwistDx Ltd. The amplification products
generated by RPA can be detected in real time by probe-based fluorescence monitoring. 1) Please make the reaction mixture on ice. Mix well the reagents
. according to the table below.
2. Storage conditions 2) Mix well by tapping 5 times or vortexing briefly and then spin down.
The kit should be kept -20°C (Full activity is guaranteed for 6 months). 3) Aliquot 19 pl of master mixture to each PCR tube.
4) Add positive and negative control (DW) to each PCR tube.
3. Application * It is highly recommended that the mixture for negative control should
The Citrus tristeza virus (CTV) ER-Detection kit contains specially designed probe and be made separately to avoid cross contamination.
primer set for amplification of CTV gene to detect the CTV viral RNA from specimens. 5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.
4. Product Description 6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.
Citrus tristeza virus (CTV) is a viral species of the genus Closterovirus that causes the most ) prog

ically d disease to its ke plant genus, Citrus. The disease has led to Step No. of Cycle Temperature
the death of millions of Citrus trees all over the world and has rendered millions of others
useless for production. Farmers in Brazil and other South American countries gave it the 1 40 37-40C 30 sec
name "tristeza", meaning sadness in Portuguese and Spanish, referring to the devastation
produced by the disease in the 1930s. The virus is transmitted most efficiently by the brown 8) Plate setup
citrus aphid. - Set the fluorophores with FAM.
CTV is a flexuous rod virus with dimensions of 2000 nm long and 12 nm in diameter. The - Type the sample names in the each tube.

CTV genome is typically between 19.2 and 19.3 kb long and consists of a single strand of
(+)-sense RNA enclosed by two types of capsid proteins. The size of its genome makes CTV
one of the largest RNA viruses known. The CTV genome contains 12 open reading frames,
which could encode at least 17 proteins.

* Unknown: clinical sample
* Negative control
* Positive control

CTV is a virus that is limited to the phloem tissues of its host. It is transmitted semi-

persistently by vectors that penetrate the phloem to extract sap, mostly the aphid species 8. Reading the Result
that colonize the crop. The brown citrus aphid is considerably more cfficient at

transmitting the virus than are other aphids that infest citrus. In Florida, it has been shown Exp. example
to be from six to twenty five times as efficient as Aphis gossypii, the most efficient vector

found in the state before the introduction of the brown titl'ﬁs aphid prior to 1995. This

Positive reaction i i
efficiency is enhanced by the narrow host range of the brown citrus aphid and its tendency Negative reaction
to produce winged forms in order to colonize new growth. A. gossypii has a much wider s s S
host range, including hundreds of plant species in Florida, and the transmission of the virus = : :
is blocked when it feeds on a different host.
The Citrus tristeza virus (CTV) ER-Detection Kit contains a specific ready-to-use system
for the detection of the Citrus tristeza virus by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Ltd). The master contains enzymes
and reagents including specific probe and primer sets which is specially designed to amplify
the CTV gene for the unique amplification of Citrus tristeza virus RNA within 15-20 min.
min min
o <Ex3 ] acti P .C4 or>
5. Kit Contents Example of CTV RT-RPA reaction at T8 UV scanner:
Number Name of Reagent Qty / 50 rxns Case Interpretation
1 CTV Enzyme Master Mix ENZ 1 vial, 780 pl 1 N R N CTV Positive
2 CTV Probe | PRO 1 vial, 80 pl 2 - _ - CTV Negative
3 CTV Primer Mix ‘ PRM 1 vial, 70 pl 3 + + +-
4 280 mM Magnesium acetate | Mg 1 vial, 90 pl 4 = s +- Invalid result / retest
5 CTV Positive control ‘ POS 1 vial, 50 pl 2 - - i
6 Molecular Grade Water | bDw 1 vial, 1 ml . .
9. Warnings and Precaution
1) For research use only.
6. Required Materials and Devices 2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/ and prepared the RPA reaction mixture in a laminar flow hood.
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pul) / Sterile filter tips 4) Do not use the kit after its expiration date written on box.
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks / 5) Avoid repeated thawing and freezing of the reagents, this may cause
Microcentrifuge / Biohazard waste container wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
7. Procedure tubes before use.
7) Prepare quickly the reaction mixture on ice.
. . 8 always sterile pi h filters.
7.1 Viral RNA-Extraction ) Use always sterile pipette tips with filters

9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20 C to -80 C.

I—CMCIENCE

GO FARTHER, GO FURTHER

+ Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial kits.

<718l 1-87> Insert of CTV ER detection kit.
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Citrus tristeza virus (CTV)
ER-Detection Kit

Citrus tristeza virus (CTV) ER-Detection Kit

¥ 600,000

Citrus tristeza virus (CTV) ER-Detection Kit = TwistDx Ltd.
0i|A| 7125t RPA (Recombinase Polymerase Amplification) 2
o2 ot MZLICE RPAOIM HHE SX ME2 T2d 7|8t
A DL E-YE Sofl AAZeR CTVE Ao EAEITRYL(CL

H : =

600,000

Citrus tristeza virus (CTV) ER-Detection Kit Research use only

Citrus tristeza virus (CTV) ER-Detection Kit = Z TEHE

2L

T v
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Citrus tristeza virus (CTV) ER-Detection Kit Research use only

M &2 FEYE HEAZ

A8 H

Citrus tristeza virus (CTV) ER-Detection Kit = TwistDx Ltd.0l A] 7}f'Z St RPA (Recombinase
Polymerase Amplification) & 7|Pt2 2 ot HE 2 LICH RPACIA WHE S M4E2 Z2H 7|Ht H
4 2LHEE Sl HAte 2 cTVE AEste 2XAHRI EHA LIt

HESD

- 202 LY WHE AL Z T ol
- 2HET ALY

- WEE AjZHCH] 52
- AFBRIE Qigt S A4 Al

]

Citrus tristeza virus (CTV) ER-Detection Kit Research use only
HEAH

A CTV Zgold &E

HALAIZH 15-20% (HAEEAIZE F|2))

nzE 102 copies/ul

B0l 100%

2o -20°C
Citrus tristeza virus (CTV) ER-Detection Kit Research use only
FEER

Cat. No. HEZF B2 Test/Kit 74
Citrus tristeza virus (CTV) g - W600,000
LCM-CTV-ER-50 ER-Detection Kit -20°C 50T/Kit (VAT H5)

<718 1-88> CTV ER Detection kit in LCM science Homepage.
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B CTV nfo detection kit - B=SHT7Y|

=l
|
oy
o
=
My
H

1. CTVnfo - 40 F :
5'- ACGAXXXXAGAAATTGAAXXXXAAAACAA -3

2. CTVnfo - 200 P :
5'- [FAM]CAA XXX XXX GCT GCT TTA AAC AGA GAC TTA TT[THF] C
T TAC TTT XXX XXX GAA -3' Spacer C

3. CTVnfo - 315 R ;
5'- [Biotin] GTAAXXXTGAACTCTTXXXTGCTAAACGATA -3

<33 1-89> RT-RPA nfo primer probe set of CTV.

reagent volume

Field sample 2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1ul 8 ul
50x B 0.4 ul 3.2 ul
RT 04 ul 3.2 ul
® CTVnfo-40F  07ul  56ul
CTVnfo-200 P 0.7 ul 5.6 ul
CTVnfo-315 R 0.2 ul 1.6 ul
1pM

MgOAc 1.6 ul 12.8 ul
RNA 1.0 ul 1.0 ul
DW 1.3 ul 16 ul
Total 20 ul

<18 1-90> CTV RT-RPA nfo reaction with filed samples.
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2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 04ul  32ul
RT 0.4 ul 32 ul

CTVnfo-40 F 0.7 ul 5.6 ul
CTVnfo-200 P 0.7 ul 5.6 ul
CTVnfo-315R 0.2 ul 1.6 ul

LoD 1pM
—_— MgOAc 1.6 ul 12.8 ul
Resuiy S - 2 & - RNA 10u 10ul
DW 1.3 ul 16 ul
Total 20 ul

<78 1-91> LoD (ng/ul) of RT-RPA nfo reaction with CTV primer and probe set.

LoD (copie
2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 04 ul 32 ul
RT 0.4 ul 3.2 ul

CTVnfo-40 F 0.7 ul 5.6 ul
CTVnfo-200 P 0.7 ul 5.6 ul
CTVnfo-315R 0.2 ul 1.6 ul

1pM
MgOAc 1.6 ul 12.8 ul
T A T T 10u  10u
Result + + +w - - DW 1.3 ul 16 ul
Total 20 ul

<% 1-92> LoD (copies/ul) of RT-RPA nfo reaction with CTV primer and probe set.
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O A mfo]d Aof A 7HebsH Exo RT BYMV primer & probe set& 287301 PCRDE 0| 2% ¢t
A1} z2t&to| Jh=8t nfo primer probeE2 SHASIFCE (22 1-89).

O sk dio|g{AQ| SHAFS nfo kit2l master mixol 1 ul 210 39°COIAM 158271 HI2A|ZI =
PCRD MZ ZFolTofl 10 ul €1 90 ul wash buffer2 E2{FHAM Z1tS ZHESIYICH

O SsMdU =2 S/ UEsHX] 2kt (28 1-90).
Z5t0f fielddlM =&ist MEZ 0|25t0] RNAE &2|8t = CTV nfo primer
=]

=
probe?t Bt Al7{A RT-PCRZ Ztet HILGH = 2o dEE HES2 &2 g3sidct (3

0|I

O AEstH= 0.01 pg, 100 copies/ul7HX| 7ts3tct (& 1-91, 92).

B CTV end point detection kit - {IEMHAT7| & - ML Zof

Sl (Bt T mmal 28 reagent volume

2x R Buffer 10 ul 80 ul

+ - + - + - + = CTV-Time Course
P <0.0001 100 mM 0.7 ul 5.6 ul
1000 R?=0.9994 dNTP
. L 10x B 2 ul 16 ul
§ oo 20x B 1u 8ul
=
g RT 04ul  32ul
200+ CTV-40F 0.7 ul 5.6 ul
TN S . A, S O V. CTV - 156 R 0.7 ul 5.6 ul
Time (min) MgOAc 1.0 ul 10 ul
RNA 1.0 ul 1.0 ul
DW 2.5 ul 36 ul
= + a - Total 20 ul

28 650 167 807 324 936 398
25 625 163 780 314 934 400

<& 1-93> RT-RPA end point detection reaction of CTV primer set according to the time.
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2x R Buffer 10 ul 80 ul

P — reagent | volume |
ng ng ing | pg P9 1pg CTV-LoD
- ey

e P < 0.0001 100 mM 0.7 ul 5.6 ul
R? = 1.0000 dNTP
300+
E 10x B 2 ul 16 ul
[
= 2007 20x B 1 ul 8 ul
=
e RT 04ul  32ul
CTV-40F 0.7 ul 5.6 ul
CTV -156 R 0.7 ul 5.6 ul
© &SP P S
O VNS MgOAc 1.0ul 10l
RNA 1.0 ul 1.0 ul
LoD 10ng 1ng 0.1ng 001ng 1pg 0.1pg 0.01 pg m 2 ] |
- Total 20 ul
i 360 339 266 120 68 S 37 27
359 339 267 122 68 37 37 27

<8 1-94> LoD (ng/ul) of CTV RT-RPA end point detection Kit.

. [
| ' ﬂﬂm CTV-LoD 2x R Buffer 10 ul 80 ul
: § T e

600, P <0.0001 100 mM 0.7ul  56ul
R?=1.000 dNTP
é 4007 10x B 2 ul 16 ul
% o 20x B Tul 8l
- RT 04 ul  32ul

CTV-40F 0.7 ul 5.6 ul
CTV -156 R 0.7 ul 5.6 ul

10° 10 10* 10° 10° 10" 10° Dw

ARARRAE

copiesful
MgOAc 1.0ul 10 ul
RNA 1.0 ul 1.0 ul
s 10t | 100 | 102 | 10! | 10° | pw [ el et
Total 20 ul
481 218 170 173 165 160 165 155

FAM
478 218 172 173 165 160 165 155

<% 1-95> LoD (copies/ul) of CTV RT-RPA end point detection kit.
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2535 6 - ow reagent | volume |
0T T - Field Samples-1 2x R Buffer 10ul 80 ul
o0 eappin ;%OT ;nM 07ul  56ul
10x B 2 ul 16 ul
% e 20x B 1ul 8ul
= RT 04 ul  3.2ul
“ CTV-40F 07ul 56ul
CTV-156R 07ul 56ul

1.2 3 4 5 6 +ctiDW MgOAc 1.0ul 10 ul
Sommpla.Na: RNA 1.0ul 1.0 ul
No.1 1 2 3 4 5 6 +ctd | bw | DW 25ul 36 ul
RT-PCR + + + + + + Total 20 ul
+ + + + + - + -
End-RPA D 123 108 125 102 88 505 81
107 122 11 125 103 86 494 79

<18 1-96> RT-RPA end point detection reaction of CTV primer set with field samples-I.

F8 202+ BW P <0.0001 xR Buffer 10ul 80 ul
g - 500 R2=0.9997
S 100 mM 0.7 ul 5.6 ul
. dNTP
3 10x B 2ul 16l
2 20 B Tul 8ul
RT 04ul  32ul
CTV-40F 07ul 56 ul

7 8 9 10 11 12 +ctrl DW

CTV-156R 07ul 56 ul

Sample No.
MgOAc 1.0ul 10 ul
No.2 7 8 9 10 11 12 + Ctrl DW RNA 1.0 ul 1.0 ul
RT-PCR + + + + = + DW 2.5 ul 36 ul
- - - + - - + - Total 20 ul
End-RPA 90 67 88 131 88 72 158 87
87 65 87 127 87 68 448 85

<38 1-97> RT-RPA end point detection reaction of CTV primer set with field samples-I1.
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Field Samples-3 reagent | volume

13 14 15 16 17 18 + DW
—— P <0.0001 2x R Buffer 10 ul 80 ul
i 2o RE=1.0000 100 mM 07ul  56ul
dNTP
: 10x B 2 ul 16 ul
g 20x B 1 ul 8 ul
RT 0.4 ul 3.2 ul
CTV-40F 0.7 ul 5.6 ul
13 14 15 16 17 18 +ctrlDW
Sample No. CTV = 156 R 0.7 ul 5.6 ul
MgOAc 1.0ul 10 ul
No.2 13 14 15 16 17 18 + Ctrl pw | RNA 1.0ul 1.0ul
RT-PCR + + + + + + DW 2.5 ul 36 ul
+ + + + + + + - Total 20 ul
End-RPA 124 184 112 119 161 136 654 85
124 183 112 118 164 134 B55 86

<8 1-98> RT-RPA end point

19 20 21 22 23 24 + DW

detection reaction of CTV primer set with field samples-111.

Field Samples-4

Gk o ox R Buffer 10 ul 80 ul

500 R?=0.9995
100 mM 0.7 ul 5.6 ul
g dNTP
E 10x B 2 ul 16 ul
= 20x B 1 ul 8 ul
RT 0.4 ul 3.2 ul
19 20 21 22 23 24 +ctrlDW CTV - 40 F 07 Ul 56 Ul
Sample No. CTV -156 R 0.7 ul 5.6 ul
MgOAc 1.0ul 10 ul
No.2 19 20 21 22 23 24 + Ctrl DW RNA 1.0ul  1.0ul
RT-PCR + + + + + + DW 2.5 ul 36 ul
- - - - - + + - Total 20 ul
End-RPA 89 90 a3 62 80 104 454 86
a0 86 87 59 78 99 442 83

<78l 1-99> RT-RPA end point

detection reaction of CTV primer set with field samples-IV.
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reagent volume

25 26 27 28 29 30 + DW Field SaumS-i — 2% R Buffer 10 ul 80 ul
. . N it RE=0.9997 100 mM 0.7ul 56 ul
dNTP
ﬁ 400+ 10x B 2 ul 16 ul
L 20x B Tu 8l
T 2004
RT 0.4 ul 3.2 ul
_u_ CTV-40F 0.7 ul 5.6 ul
25 26 27 28 29 30 +ctrl DW CTV -156 R 0.7 ul 5.6 ul
Sample No.
MgOAc 1.0ul 10 ul
. — RNA 1.0 ul 1.0 ul
No.2 25 26 27 28 29 30 + Ctrl DW
Dw 2.5 ul 36 ul
RT-PCR + = + = =
Total 20 ul
+ + + + + 4 =
End-RPA 103 % I 50 % 18 569 &5
104 92 108 85 | 12 560 70

<38 1-100> RT-RPA end point detection reaction of CTV primer set with field samples-V.
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Table 2. RPA end point detection reaction of CTV infected field samples

No.1 1 2 3 4 5 6 + Ctrl DW
RT-PCR + + + + +
End-RPA + + + + + = + -
No.2 7 8 9 10 11 12 + Ctrl bDw
RT-PCR + + + + +
End-RPA | - - - v - : L :
No.3 13 14 15 16 17 18 + Ctrl DW
RT-PCR + + +
End-RPA + + + * + + + -
No.4 19 20 21 22 23 24 + Ctrl DW
RT-PCR + + + + + &
End-RPA : - . 2 - + = _
No.5 25 26 27 28 29 30 + Ctrl DW
RT-PCR + - + - + -
End-RPA - -+ + - + - - -
O Atole{a2l2 o| 2% CTV end point detection kiteE U2 £ 522 2M1 UM s 714

Al ( g/uI)E O*OPE7| -°rI3P { clsgtdst et =S 10 ng FE8 0.01 pg 7t
N J74|—1 s|Aeh = 39CollM 102k BFEAIZI 22, 0.01 pgZtX| HE0| = Act (2E

=SHA & Lot 7| 9|5to els et st UM =S 10°-10° copies/ul 7HX| SHAA

39CHM 1022+ BE3A[ZI Z3} 1000 copiesZtX| HAZE0| = ACt (T8 1-95).

(O RT-RPA CTV end point detection kite| ClZ4EE LotZ27| ?|sto] 30712l MES FH|5}H0
RT-PCRE =8list Z1}, 27710| 2Ho[f 37.jOI =do[Act. 37del M ME2 RT-RPA
CTV end point detection kitollAa kM o=z HEFM=|ACH RT-RPA CTV end point detection
kit= 27712| RT-PCR M MEZol CistodM= 16710| 2FMO|UCt. TI2{E2Z RT-RPA CTV
detection kite| BIZE= 59.3% (16/27)FHct (18 1-96, 97, 98, 99, 100, Table 2).

(O RT-RPA CTV end point detection kit= SO0|=2l TIZE7} ZotM HEOM ALESH|ofl =
BxXMotst oz AtREIC)

”‘ II

0_>.'_
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6. Grapevine fleck virus (GFkV) - RPA probe &ICHA] ZH&F

A ORF 1 ORF 2
GaTlV  capri IR EHO_ HEL —Hidio_ (v 2] P
bt 55 288 1102 T30 2508 2008 3588 4164 027 5425 5458 SGTT 6033
an 1T 49 TS0 848 ST " 1377 1624 1780 1 174
LT S 23" To ™ S na
Virus MRFY BmbLY SV
Genau Marafivieus Tymavrug Unclassdied Ungiasasded
Macubavins Abarafvina
B
ORF 1 ORF 2
MV, Tymovirus Ca —— ﬂ _ERO_ HEL —HiHn_ IS « - S
ORF 1 —
S ORF 1
OBDV, Marafivirus cap s————SIE__ —ERO HEL —HdEn ce .
ORF 1 ORF 2
GFkV, Maculavirus ¢, . MIB —PRO_ HEL —HdHo ___ % e

Grapevine fleck virus, GFkV (7,564 nts)

Mtr Pro  Hel Pol CP
LY cap A[n] 3'OH
O === vby vl0[2{A(GFkV), ZELHT 2ll= S 2E HIO|2{A(GRGY), ZELHF FHAER|A
Mo e HIO[2{A(GRVFY), EELHR A3 DXj0|T B Ho|HA(GMaY) W EELIE Al
2} vlolalA 1(GSyV-1) 2 Nstsioz petEl aguct HElSE, 22|stety, 2XN S4
O FAteh Hio|2{A . GFkvE HHEEHe| #eldoln GAGVE dd2X0[3Y, GRVFVE 22t &
AL =EAt0| 2, GRVFVE S3 ool 2o{5kR| h=rt.

O GSyv-12 Ul 7HX| sloj{Aet B2 548 SRS oty 54 S5 2t &do| stsH ot
o] & Hio|ZH A= M2F MetHo| J|AMez MEA Zen F2 HH:e o =2

Soll HELICH GFkvis OfClollLt EXYsHe ¥t Cf2 blol2iAE SH X|2|X Flo|Met BT



| AELTh GRkvel Ated dE Mufol| o ek stel=|X] F2 2117t Aol giSol= =75t2 ofof
Ciek #iELt CHE Hiol2{A= 2RRI=X| EtEUH

O Hlol2{A A=2 6.5-7.5kb A7(2] Z4E 3 ZEz|olt|Lat, A|E4I0| e H&X FALRNAS
crd EX2 FAgEUCh @ 2R omEM, ol2§h Hio|2{A= Tymoviridae, =
Tymovirales2| Maculavirus(GFkV 2 GRGV) 2! Marafivirus(GSyV-1, GRVFV 2 GMaV) =2 214
EAL FH == Boll FEhct

V246, WNV246. NW2LE. MRY'67.. VZ0O14. NWWRZS.. GUSTI. GLATES . CUATZS

HG6BED.. MZISH4.. ANVZ46. JNT°6).. NV246. MZ09'S. AR0OTD. GFW-IY CXBDB70. MZOSI4. GFWAZ MZ19% MZDIM. GRIVS MZI0'e. MZOSI4. VZ0O4.. NWBIC. MEDIIA. NNBIO. NZ20'e. MZ09IA. V70014, NZ1O'4. MEDOI. MO2261. MZOtA.. MVEI0. NWEIC. NZZG14. IAYRdE. NWL4:

HOBB2089 Chie Vs 54T | 9554 BE 953k | 0% 950w | %50k | G30% 950 | 961 | G0 %ln | ek aags %t |00 | G0s sain [ SB[ wa wen [ oo | vk [oen [ oot [ oam [ wiw BN ] ua o | ws
MIOS89 usaies | 947k s34 | 9436 | 3w | 934 | 7% | MW 6 | Mw | 46k %:3n | 050k | G0N 93w | 7w | 3w %iw | 555k o7 | 9556 | w24 Tk | Y | S4B M3w | I | 0% Baw | 7w | ers | 94l | s | sew | oln | 0w 9668 | ugr 9504 | %1k
st s s || s43n w66 3 | w0 |G w3 | s B i s | | s w0 T s mp@_}
WWLSTH s s | 983 | 343 Wik | 96 %3 | B3 | G5y 950n | %3k | G %3 | 3k e “3 WIh | HSk | sk 96w w9 %dn | A% i N %% | %
W s | 3w | s Wik S B2 | %Ik | G0N M0k | %I | G 524 | BN i UM | 30 | U S0 i S5 | AT BB 95N | S %M %E | SE6w | 64 iSh %l | %
MWL) s i | 983 | 43K Wi |G %34 | 9534 | G5 M0w | 3K W3 %3 | B3 i H36 W | HSK | sk 9w w9 W | Am i W% Bk
MZOOIAO6 Russa Vit | 063 | 302 B34 0604 | U0k | G0N 0% | 051 | Gk GOk | Bk £ G74 | 0K | 06 9 | 5 | G24 Ged | SEiw | 9526 | 9526 | Sk | 0624 | 96k | Sde | 9564 % g | 0
022y %k | 9 a2 i | sk | s BT Un | 36 ; EES ury gy | %k
@1 % | 46k U3 W | Bk | U6 W24 G2 | SA3 | 9584 | 0536 | 8K | 9854 £ O5% | UAT%  GS% | WD
206 Bac s | 981 | 346 G430 Wdn | 6k | 96 B W | 33 %5k | B %76 | UBs
NTOS1S Russa s | 98 | SA w2 Wk | s | se Bl Ui | Hx Ben | e ek | G0 % | %k
G %l | W3 30 %0n | B | e %3k o Wy | W |95 | %36 | ey | B3¢ s %56 | Ul w5 | s
MI091485 Russa s | 96,0 | 50% Ubs  Wsh | M3 | Ul 5% W7 | W £ 985G | GAfn Sk | Mk
ME0O1488 Russa Grape. 950 | 350% Gals Sin | er |tk O 53 %66 | Wb %Te | Wbk
A3 [T Geh %M | M0 | W9 83w G Wdy | dx | 065 | 0536 | e | o5y s G55 | Wl W5 | Wk
NI Rssalis | 95w | 4T X 45 %% | AbK | W8 B WM | . “ ) 76| U Mbs | Wbk
M09 s o % ] : e %l | bx | Ui T %
MI0S143¢ e rape| 95w | 35 | 957 | 9576 | 3iw | 97 | 9556 b %I | M9 | 484 Bl | e
MV12496 s Vi ih | s
MIOSBE s Srape. 95 |
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<13 1-101> Homology distance of 42 cases of GFkV isolates.
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<8 1-102> Phylogenic tree of 45 cases of GFkV isolates.
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Consensus
lodentity
17, MZOBT452 Russi.., [

I
18. MZO914£54 Russi.. I I
19 MWE10496_Russi.., CILCI T
20. MZOS1484 Russi.., [ T
21, MWE10498 Russi... [ I
22, MZ091486_Russi... IL I
23 MZ0O91487_Russi.., [T
24 MZ0O91480 _Russi.., (]
25 MZD91 482 _Russi.., lia I T 1T T
26. MZ0O91490_Russi.. )
27, JN0O22610 _Bra=il_... OIO N |
28 MZOS1493_Russi.., II S e B T T T

29, MWET10497_Russi... [ | | T i} T 11 I | T
20 MWET 0499 Russi... CIT T 1 T T T 1T IT 1T

31 MZO97 481 _Russi.., T T 1 T || IT 1T

32 MIW2ABS5T70 LISA
33, MW246581_LSA ...
34 MW246582 S
35, MW2A46583. LSA ...
36, MW246580_1USA ..,
37 MMNF16779_LUSA ..
38 MZOS1483 Russi.. [
39, MWO29097_Russi.. [
A0 GUIT23I74 USA L, I
41, GU3T2372_USsA .., I
A2 GLI3T2373_UsA_.. i

e e e s o e o s s s e i = i s i i e e s s s s e

<18 1-103> Region of RPA exo primer and probe set candidates of 45 cases of GFkV isolates.

1. GFkV - 191 F :
5'- TAAGXXXXXCACCTCCCCTTCXXXXCCTGTGGTAT -3

2. GFkV - 237 P :
5= TTC CTG XXX XXX GAC ATC ACG GGC ACC GAG[FAM-dT]CC[THF]CC[BHQ1-dT]
ACA CCT XXX XXX CCA TC-3' Spacer C

3. GFkV - 352 R :
5'- CAGTGGXXXGGACGAAGGCTTCAXXXXXGGTGAG-3'

<18 1-104> RPA exo primer and probe set of 45 cases of GFkV isolates.
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000
4400
4000
35600
3000
2500
000 -
1500
1000 '7.

s00 |

0o

LoD (ng/ul)

Tube Qverlay - FAM

—& Tube L
& Tube 2
—&- Tube 3
—@Tube 4

Tube 5
- Tube 6

Tube 7
“@-Tube 8

U O O T T

<2 1-105> Limitation

T T T T T T T T T T T T T T T T T T T T i
7000 60 +120 +130 4240 4300 4300 4420 4430 4540 4600 4660 4720 +730 4840 4000 +960 +1020 +1080 +1140 +1200 +1260

I

set of GFkV.
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2x R Buffer
100 mM dNTP

10x B

20x B

50x B

RT

GFkV - 191 F
GFkV - 352 R
GFkV - 237 P
1pM

MgOAc

RNA

DW

Total

10 ul 80 ul
0.7 ul 5.6 ul
2 ul 16 ul

1 ul 8 ul
0.4 ul 3.2 ul
0.4 ul 3.2 ul
0.7 ul 5.6 ul
0.7 ul 5.6 ul
0.2 ul 1.6 ul
1.6 ul 12.8 ul
1.0 ul 1.0 ul
1.3 ul 16 ul

20 ul
0.01 ng
DW
and probe

of Detection (ng/ul) of RPA Exo-RT reaction with primer



LoD (copies/ul) reagent | volume _|

o i i 2x R Buffer 10 ul 80 ul
—~&@ Tube 1
8- Tube 2 100 mM dNTP 0.7 ul 5.6 ul
4500 - & Tube 3
—&-Tube 4
- 10x B 2 ul 16 ul
3500 | -5 EEZ; 20x B 1 ul 8 ul
i | 50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul

1500

GFkV - 191 F 0.7 ul 5.6 ul
GFkV - 352 R 0.7 ul 5.6 ul

2000

1500

i GFkV -237P 02ul 16l
1000 B 1 pM
o GEEE ' MgOAc 16ul  12.8ul
P S S i S N PRSP e A S i ey g RNA 10ul  1.0ul
S:28:00 460 +120 180 4340 4300 4360 4430 4480 4540 4600 4660 4TI0 +7E0 4540 4000 4050 +1020 +1080 +1140 +1200 1260 DW 1.3 u| 16 u]
Total 20 ul
e 10° 104 103
102 10! 100 B

]
LI I A |

I

<38 1-106> Limitation of Detection (copies/ul) of RPA Exo-RT reaction with primer and
probe set of GFkV.
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sample (61-67 reagent | volume |

Tube Overlay - FAM 2)( R Buﬁer 10 UI 80 ul

& Tubs L

& Tue 100 mM dNTP 0.7 ul 5.6 ul

00, & Tube 3
& Tubs 4

i 10x B 2 ul 16 ul
i 20x B 1 ul 8 ul
50x B 04ul  3.2ul

RT 0.4 ul 3.2 ul

S000

4000

] GFkV-191F 07ul 56 ul
GFkV-352R 07ul 56 ul

GFkV - 237 P 0.2 ul 1.6 ul
1000 — 1PM

MgOAc 1.6 ul 12.8 ul

600

. RNA 1.0 ul 1.0 ul
SAZ00 460 +120 +180 +240 +300 4360 4420 480 4640 +600 4860 4720 4780 4940 4900 4980 1020 +1020 +1140 +1200 +1260 DW 1.3 ]_,|| 16 UI
Total 20 ul
G1 G2 G3 G4
G5 G6 GT DW
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G12 G13
--_'_-.l.!"— e e - -..
G15 G16 G17
p | A I S o |
G19 G20
Seepesems——— eye———— -
G22 G23 G24
N — . :
Tr——— [ —— I
G26 G27 + (1 ng)
L .
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G28

DW

G29

+Ctrl (1ng)

<18 1-107> RPA Exo-RT reaction of primer and probe set of GFkV with field samples.

Table 3. RPA Exo-RT reaction of GFkV infected field samples

No.1 1 2 4 5 6 + Ctrl DW
RT-PCR + + + - - -
End-RPA i i = = +

No.2 8 9 10 11 12 + Ctrl DW
RT-PCR o + + + + +
End-RPA + + + + + +

No.3 13 14 15 16 1T 18 + Ctrl DW
RT-PCR + -
End-RPA * = = +

No.4 19 20 21 22 23 24 + Ctrl DW
RT-PCR + + + + + &
End-RPA &

No.5 25 26 27 28 29 30 + Ctrl bW
RT-PCR - + - + + +
End-RPA - - - - - - - -
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“No | gactern | renuit |

reagent ‘ vollite 3| Brevibacterium caser Negative
2 Micrococcus luteus Negative
2x R Buffer 10 ul 80 ul -
3 Streptococcus pyogenes Negative
100 mM dNTP 0.7 ul 5.6 ul 4 Streptococcus mitis/oralis Negative
5 Serratia marcescens Negative
10x B 2 ul 16 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 8 ul 7 Klebsiella oxytoca Negative
8 Staphylococeus warneri Negative
50% B 04ul  32ul e 2
9 Proteus mirabilis Negative
RT 0.4 ul 3.2 ul 10 Citrobacter freundi Negative
GFkV - 191 F 0.7 ul 5.6 ul " Enterococcus faecalis Negative
GFkV - 352 R 0.7 ul 5.6 ul 12 Streptacoccus agalactize Negative
13 Staphylococcus epidemidis Negative
GFkV - 237 P 0.2 ul 1.6 ul
14 Enterobacter cloacse ssp Negative
1pM
P dloacae
MgOAc 1.6 ul 12.8 ul 15 FPropionibacterium acnes Negative
16 Dermabacter homins Negative
RNA 1.0ul 1.0ul :
17 Stenotrophomonas Negative
DW 1.3 ul 16 ul maltophilia
Total 20 ul 18 Distilled water Negative
Positive GFkV Positive
control - mRNA transcript
Brevibacterium casei Micrococcus futeus Streptococcus pyogenes  Streptococcus mitis/oralis
‘.l‘“ - - _.‘-“ . - -.'- .- - -‘-‘
Serratia marcescens Enterobacter aerogenes GFkV DNA DW
—-|_l - - —1_‘ - N - e
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundif

- = - - - t = - ' b

Enterococcus faecalis Streptococcus agalactiae GFkV DNA DW

Enterobacter cloacae

Staphylococcus epidemidis ssp cloacae Propionibacterium acnes Dermabacter homins
Stenotrophomonas
maltophilia GFkV DNA GFkV DNA DW

<71% 1-108> RPA Exo-RT reaction of primer and probe set of GFkV with several bacterial

samples.

O GFKV isolates 45740l CHet RFMALE 2A1et A2, 32 Ul 7He] IF22 LEFO{X[L UL

O Primer 3 T2 Z 0| 250{ primerE C|X}2I

O

ct (2@ 1-101, 102).

Aot |AEX S0l Z2lo|lHet =22
MEZI MM=z|of aF0oA stLte] Z2jo|lH Z2E2 MEZ MASHH lZ et st o] =
2lo|HeF T2 = (Primer probe set; GFkV-191F, GFkV-237P, GFkV-352R)2| EM2 HWII5H
ch (28 1-103, 104).
ZAAESHA (ng/ul)E LotE7| 25t I3t st HMHHEZS 10 ng FE 0.01 pg ZHX]
CHAIA 5|ASE = 39COIA 2087F BESA|ZI ZD}, 0.01 pg7tX| AZ0| =Act (2E
1-105) .

Lt 22|13 Zholl 3= ewrbX|e] BH0|7F 2Hatx|

e 30

ot
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vl
k>
oY
M
rol

oHAIE 2otE 7] f|5to] ¢l=otadst AMIfEFS 10°-10° copies/ul Z7HX[ THAIA

F = 39CollAf 2027t F% [ZI Z22}, 10 copiesZiX| HZ&0| =Yt (& 1-106).
TV detection kite| RIZ4E=E 2LotE7| 2/5t0{ 307He| ¥ E& &FH|5t0{ RT-PCRE

FZ3p, 27740 2M 0|11 3740| SMO|UCH. 3742l M MER2 2712 M8 s 2 2

Z RT-RPA GFkV detection kitollAM ERS=[ACE. RT-RPA GFkV detection kit= 27742

CR &M MZof tisto{M = 11740| 2FMo|Yct. T2 22 RT-RPA GFkV detection kit<l

= 40.7% (11/27)ct (28 1-107, Table 3).

HES 2 39COIA 2027+ T-8 UV ScanneroflAM EFSAIZH D SMHUz=FQl SFF2t

@MACE (- 1-107).

O 17249 gtef|z|otol| CHEh R AR HESO| M= GFKV primer 2t probe MEZ| Y-8 &S SHA| 2ot
100%2] SO0|=5 Ect (221-108).

(O RT-RPA GFKV detection kit= SO|Z=2} LoD7F ZEUXX[TH SIZ T A E2 AIE HX| R0

- — 0
AMZS MESHA = 2EUATE

lok

I

O O
=)

n

=

:|>|'0|
D

3

o

rot
r

0z 02
o

v
T
— O

g
D\I
H

O

X0

—

o O
|

OIO -
o U
— =

r

B GFkV nfo detection kit - S| - Z|ldf] Z1}
1. GFkVnfo - 191 F :

5'- TAAGCXXXXXCCTCCCCTTCCAGTXXXTGGTAT -3’

2. GFkVnfo - 237 P :

5'- [FAMI]TTC CTG XXX XXX GAC ATC ACG GGC ACC GAG TCC [THF] CCT
ACA CCT XXX XXX CCA TC-3' Spacer C

3. GFkVnfo - 352 R :
- [Biotin] CAGTGGGXXXGAAGGCTTCAAXXXGAGGTGAG-3'

<713 1-109> RT-RPA nfo primer probe set of GFkV.
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LoD (ng)

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 04ul  32ul
RT 0.4 ul 3.2 ul

GFkVnfo-191F 0.7 ul 5.6 ul
GFkVnfo-352R 0.7 ul 5.6 ul
GFkVnfo-237P 02 ul 1.6 ul

1pM
L 10pg  1pg MgOAc 1.6ul  128ul
Result + + RNA 1.0 ul 1.0 ul
DW 13ul 16l
Total 20 ul

<% 1-110> LoD (ng/ul) of RT-RPA nfo reaction with GFKV primer and probe set.

Copiesul

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 04 ul 3.2 ul
RT 0.4 ul 3.2 ul

GFkVnfo-191F 0.7 ul 5.6 ul
GFkVnfo-352R 0.7 ul 5.6 ul
GFkVnfo-237P 0.2 ul 1.6 ul

1pM
MgOAc 1.6 ul 12.8 ul
T R T R TR TR RNA 10u  10u
Result +w +W +w +W - DW 1.3 ul 16 ul
Total 20 ul

<38 1-111> LoD (copies/ul) of RT-RPA nfo reaction with GFKV primer and probe set.
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Filed samples

2x R Buffer 10 ul 80 ul
100 mM dNTP 0.7 ul 5.6 ul

10x B 2 ul 16 ul
20x B 1 ul 8 ul

50x B 0.4 ul 3.2 ul
RT 0.4 ul 3.2 ul

GFkVnfo-191F 0.7 ul 5.6 ul
GFkVnfo-352R 0.7 ul 5.6 ul

GFkVnfo-237P 0.2 ul 1.6 ul
1pM

G7 | G8 | G9 | G10 | G11 | G20 | + ctrl

B BB oo
PCRD  +w +W +W +W +W +W + S - 2
DW 1.3 ul 16 ul
Total 20 ul

<8 1-112> RT-RPA nfo reaction of GFKV primer and probe set with several field samples.

O Y M A Mmo|d Aof A 7HekSH Exo RT GFKV primer & probe set& &350 PCRDS 0|28 |t
Z3n} aHEto| Jhssh nfo primer probeE2 &MSICH (218 1-109).

O sl e diolz{Ae| sHAS nfo kitel master mixol 1 ul €10 39COIAM 1527 BHSA|ZI =
PCRD MZ 7ol 10 ul €3 90 ul wash buffer2 Z2{FHA ZIE BESIACE

O S8zl /7T USsHX| &gt (T 1-110).

O d&&HH= 0.01 pg, 1 copies/ul 7HX| Zts3st¥ct (2@ 1-110, 111).

O RPA nfo kitE AFZst0] fielddlM =Zlst MES 0|835t0]1 RNAE 22|t & GFKV nfo primer
probelt BrS S A|74A RT-PCRZfet H|wa = Z ZHE MEn & grk3siict (a8

1-112) |

_97_



®
|
Rl
o
=
]
H

B GFkV end point detection kit - $IEHA1T|

5 min 10 min 15 min 20 min ] Reagent Volume
GFkV-Time Course

P < 00001 2x RB 10 ul

- =0 100mM dNTP 0.7 ul

e &7 i' ; : \]’ l‘:! ¥ % 10x E. Mix . 2.0 ul
Z 20x core Mix 1.0 ul

& GFkV - 191 F 0.7 ul

GFkV - 352 R 0.7 ul

5(+) 5(-) 10(+)10{-) 15(+) 15(-) 20(+) 20{:) RT 0.5 ul

Time (i} MgOAC 1.0 ul

RNA 1.0 ul

Some e T 244
¢ - R - 20u

58 47 150 111 -_-

<33 1-113> RT-RPA end point detection reaction of GFkV primer set according to the time.

GFkV-LoD 2x R Buffer 10 ul 80 ul

1 01 |00 |1 01 |00
ng (ng |ng |1ng |pg |pg |1pg

250+

P <0.0001 100 mM 0.7 ul 56 ul
200 R? = 0.9946 dNTP

2 4504 10x B 2 ul 16 ul

% 100 20x B 1Tul 8l
i 50x B 04 ul  32ul
| ) RT 04ul  32ul
< @q“{@a o« '\QQQQQ &8 GFkV - 191 F 07 ul 56 ul
& & GFKV -352R 07ul 56 ul

MgOAc 1.6ul 128l
A . RNA 1.0ul 1.0ul
LD 10ng  1ng 0.1ng 001ng 1pg 0.1pg 0.01pg

: —_— o m DW 1.3 ul 16l

227 236 193 186 184 181 182 168
FAM Total 20 ul
227 234 193 177 184 180 181 169

<13 1-114> LoD (ng/ul) of GFKV RT-RPA end point detection kit.

_98_



reagent | volume |

GFkV-LoD 2x R Buffer 10 ul 80 ul
250 P <0.0001 100 mM 0.7 ul 5.6 ul
200 R?=0.9890 dNTP
2 1s0d HIBM 10x B 2ul 16l
% 100 20x B 1 ul 8 ul
50 50x B 04 ul  32ul
RT 04ul  32ul

10® 10° 10° 10 10° 10° 10’ Dw

WYVVVVW Y

GFkV - 191 F 07ul 5.6 ul

copies/ul
GFkV - 352 R 0.7 ul 5.6 ul
MgOAc 1.6ul 128 ul
" s T w il e~ RNA 1.0 ul 1.0 ul
S e N0 o o e | o | 0 | ow [ e
224 191 177 187 188 182 180 174
FAM Total 20 ul

224 192 177 187 189 182 181 176

<% 1-115> LoD (copies/ul) of GFkV RT-RPA end point detection Kit.

GFkV Field Sample - |

GFkV Samples
250 R? = 0.9979 2x R Buffer 10 ul
200 100 mM dNTP 0.7 ul
-g 150 10x B 2 ul
E 100- 20x B 1ul
501 50x B 0.4 ul
RT 0.4 ul

T
GD1 GD2 GD3 GD4 GD5 GD6 + ctrl DW

GFkV - 191 F 0.7 ul
GFkV - 352 R 0.7 ul

| oo | 602 | b3 | G4 | Gds | Gos | + | bw [MECICRNNRLTY
FAM 236 217 214 214 211 191 230 177 RNA 1.0 ul
236 216 212 214 210 189 228 174 DW 1.3 ul

Result + + + + + + A - Total 20 ul

<8 1-116> RT-RPA end point detection reaction of GFkV primer set with field samples-I.
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GFkV Field Sample - Il

GFkV Samples
p<00001 reagent | volume |
200 2_
Breane 2x R Buffer 10 ul
o 1804 100 mM dNTP 0.7 ul
E al
g oo 10x B 2 ul
g 20x B 1 ul
L 50x B 0.4 ul
04 RT 0.4 ul

GFkV - 191 F 0.7 ul
GFkV -352 R 0.7 ul

| | Gp7 | Gps | GD9 | GD10 | GD11 | GD12 | + | pw [UTEREC 16 ul
FAM 152 150 138 132 139 138 177 123 RNA 1.0 ul
153 149 138 132 138 138 171 120 DW 1.3 ul
Result + + s £ + + i = Total 20 ul

<8 1-117> RT-RPA end point detection reaction of GFkV primer set with field samples-I1.

GFkV Field Sample - I
GFkV Samples

150+ R2=0.9935
. 2x R Buffer 10 ul

100 mM dNTP 0.7 ul

g 100-
g 10x B 2 ul
=
& 504 20x B 1 ul

50x B 0.4 ul

AARRAAN | - oh

e’ﬁ e"'@é’é’ 99\600’:\ c-,°'® ,‘3& S GFkV - 191 F 0.7 ul

GFkV - 352 R 0.7 ul

| GD13 | GD14 | GD15 | GD16 | GD17_ GD1s |+ | DwW [RREEEES 16 ul

FAM 117 125 105 113 106 100 130 108 RNA 1.0 ul
113 123 101 1M 102 94 125 107 Dw 1.3 ul
Result  + + . - - - + - Total 20 ul

<18 1-118> RT-RPA end point detection reaction of GFkV primer set with field samples-I11.
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GFkV Field Sample - IV

GFkV Samples
200 R?=0.9804
2x R Buffer 10 ul
o 150 100 mM dNTP 0.7 ul
=

g - 10x B 2 ul

= 20x B 1 ul
AR AARAAN 50 50x B 0.4 ul
0- RT 04 Ul

GFkV - 191 F 0.7 ul
GFkV - 352 R 0.7 ul

-mmmmm-- i 16l

FAM 145 4 154 9 133 144 113 RNA 1.0 ul
142 132 139 154 146 129 140 110 DW 1.3 ul
Result + + + + + + ¥ = Total 20 ul

<% 1-119> RT-RPA end point detection reaction of GFkV primer set with field samples-IV.

GFkV Field Sample - V
GFkV Samples

200+ R?=0.5321

2x R Buffer 10 ul
100 mM dNTP 0.7 ul

@

E 10x B 2 ul

£ 20x B 1ul
50x B 04 ul
RT 04 ul

GFkV - 191 F 0.7 ul
GFkV - 352 R 0.7 ul

|| GD25 | GD26 | GD27 | GD28 | GD29 | GD3o |+ | DW JELEREE 16

FAM 152 136 148 146 139 156 141 114 RNA 1.0 ul
130 120 128 124 117 131 121 98 DW 1.3 ul
Result + + + - + + + = Total 20 ul

<38 1-120> RT-RPA end point detection reaction of GFKV primer set with field samples-V.
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Table 4. RPA end point detection reaction of GFkV infected field samples

RT-PCR + | _

Exo- RPA + + + + + + + -
--————-——
RT-PCR H

Exo-RPA + + + + + + -
_-_______
Exo I;{PA + + - + - - | = it -
_---__-_

+ + + + + + + -

-—-—-_--_
RT-PCR +

Exo-RPA + + + + + + -

O Ato|H{O2I2 0| 2%t GFkV end point detection kit= B2 £ 10255 SM1} UM 7
R (1 1-113) .

2HESHA (ng/ul)E LolE 7| 2[5t0] el &AM st QM =22 10 ng FE{ 0.01 pg 77t
C N 2

O =
X HAX S| A5 = 39TCOA 15272 BFSAIZI Z3F, 0.01 pgZ7tX| AZ0| =[Act (OE
1-114)

O z2HESHHIE Lot27| 25lo] s st UM =S 10°-10° copies/ul 7HX| HAH
S|A sk & 39CO|AM 1522 HFEAIZI Z 3}, 10° copiesVtX] HEO| = Act (28 1-115) .

ie

O RT-RPA GFKV end point detection kite| RIZEE Lot=E7| 25101 307He] MES F=H|5t
0 RT-PCRE s&ist Z1}, 27740| kM o[p1D 3740] SMO|UCEH. 3742 54 ME2 RT-RPA
GFKV end point detection kitollAM Moz I =T RT-RPA GFkV end point detection
kKite 27242| RT-PCR kM M Zof CistoiM= 24710 2kMo|ACt. T2{==Z RT-RPA GFkV
detection kite| SlZt== 88.9% (24/27)FCt (& 1-116, 117, 118, 119, 120, Table 4).

(O RT-RPA GFkV end point detection kite= SO|=2t CIZET| HEAAM ATJEE2Z AL 5]
Z0off Metst Zdoz ALZREIC
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O 194 9 A77ieddn

TEAFT|E- @ dMAMO[AA A7H T}
1. Apple stem grooving virus (ASGV) — RPA probe ZIchx| 7Hgt

Apple stem grooving virus, ASGV (6,495 nts)
ORF1 ORF3
Mtr P-Pro Hel RdRp CP

5m’G A(n) 3'0H

<8 1-1> Genetic map, Symptom, EM of ASGV.

1) ASGV-CP (97zd)oll tiet REA 24 R Z2fo|H Z=2E C|Xfel
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<38 1-3> Phylogenic tree of 97 cases of ASGV-CP genes.

Cansensus

Identity

WL 1N 92O AP Ul €a £
67.]N792482 Apple Korea 2
68.]N792481_Apple_Korea 2
6. JN792480_Apple_Korea 2
70.JN792479_Apple_Korea 2
71.|N792478 Apple_Korea 2
72.JN792477 Apple_Korea 2
73.IN792476_Apple_Korea 2
74.JN792475_Apple_Korea 2
75.N792474_Apple_Korea
76.JN792472 Apple_Korea
77.N792472_Apple_Korea
78.JN792471_Apple_Korea
79. AY886760_Pear_China
80. FJ608985_Pear_China
81. KF735124_aApple_China
82. KX686100_Malus

83. GQ330293_Pear_China
84. LN901435_Malus

85. LN901434_Malus

86. MH378807_Malus

87. MH378806_Malus

88. MFE16381_Malus

89. MH378809_Malus

90. JN871 SBS,Fx:ple,China
91.KU198289 p\]le_[hina
92. KJ579253_Apple_China
93. KR185 _Pyrus

94. [N701424 Pyrus

95. AB004063_Japan

96. GQ330294 _Pear_China

97. MN092710_kiwifruit_China

748

1 100 200 300 200 500 500 700
T W 0 (1 W W R WV W

L L m :
L TT T T T T o 5 | s s 5

L ] D G | TT 1 1 L I | I ETHET
== T T—T ] s e B TTT T T I T I
[ LS I T T 1T I T I I O 1
[ T T 1] e WA T IT T i T | |

L i i i i T[T I iR i [T H—I

L T T [ ] T [ T T o o [ o i | ]
L 1T T o 1 1 ) T E ] | H_1 1
o T T T T T—ET 8 s 1 1 | 1
L T TS =] = T == |

== = = 1 S e 13 TT1 T T i T I
(] 15 5 o ) 5 e 1
| —— T I T = T | s
L T 0 K] T 1 o == = e |
L {1 1T T 1 [l Iy
L I I I 1 1T ] I} [ oy T ]
L o — T T T 11 i . S | s 1
L T T T T T I T - I e s | ]
L T T T 1 = T T e e e 1
— T T I i T T I I =]
| T T T T T T i T =)
L T 0 i T T T T i 18 R il
| = 1 T T T T T I s |
I 1 I T I L I G |
L T o T T i3] =T T 10 T i 1
| E— T I I TIT T B | T
[ T | e T T T i e i 1
L T R T I T 111 ) e
[ T e e T T i | ——
L I i I I T L e B e ) s o e s |
[ T | TT T T T 17 | T

<18 1-4> Region of primer and probe of ASGV-CP genes.
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ASGV 175 F: TGTAAATATTTATTTGGTAATATTGCTGTTTTCGG

ASGV 615R: TTTTTCATCAGGTGTTAAACGATTCATTTTTAGAC
<18 1-5> Candidate of primer set No.1 of ASGV-CP genes.

RPA Basic Liquid — End point detection test

|1 | 2] 3 ] 4 |l 5 | 6 | 7 | 8| .

Apple 3-2  Apple 3-4 Apple 3-5 Apple 3-6 Pear Pear Pear Pear
) I I 2x RBuffer 125 ul
PCR + + + + + + + +
End point - + - - + + = + 10 2.5 ul
FAM 66 118 90 61 121 163 86 111 20 x 1.25 ul
FAM 69 124 94 65 126 171 93 129 RT 05 UI
FAM 5 93 63 48 92 114 66 81

ASGV 175F 1.0 ul

ASGV 615R 1.0 ul
o [ o |2 | ow | ow SRR

Pear Pear Pear Pear Apple Apple
S4-4 Sii=3 NU-6 NU-3 1-6 1=11 DW 275 ul
PCR + + +w +W
End point - - + + MgOAC 1.5l
FAM 79 68 128 120 90 94 67 65 25 ul
FAM 80 69 131 123 91 95 67 66
FAM 49 46 83 T 60 59 44 42

<% 1-6> Result of End point detection kit with ASGV-CP primer set No.1.

O ASGV-CP ®& AL 97740]| CHet FHALE EAMSH 23} 57H2| sub typeLZE L UL

O Primer 3 Z2IM 2 0[35t04 primers ClARRl & Z3} $F 7He| Z2to|H MET} XM =AU
10 T2 = MMEX| ototM Z2to|H M ESE (Primer set No.1; ASGV 175F, ASGV 615R) H
7tsk{ch (a8 1-4, 5).

(O RPA Liquid Basic kitE AF235H0] 12742 ASGY LMA| 2L} 271e] SMA|ZE Primer set
No.1nte| Ht3M OiFE =elstict.

O RPA EFS 2 37COlA 15622 BE3A|ZIF ALO|H OB | S & It5t0{ HARU-2000 S 23 &S
7|2 FAM ZtS C

O MUY I|E2 SHU=Z (S7FF)2 FANGLS] Ful2 Mstict.

O o Zzh 12712 24N ME SollA 6712t0] RPA HHSOlAM Aoz EY =t (T8 1-6).

O QUHETE 50% gholl et=lofAM M 22 Z2|0|HE CIAIRIsHZ[2 SHCt.

JH

MR BA o =glo|i Z2E C|Xel |

0

r

2) ASGV full sequence (39Z1) of CH&t
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VT T, VAT V... e WFETe . LCAR0.. LW, LTTeD.. PG, V.. 080z s LCTol aes. . LCOoh. S, TGS, T FOSTOE. UR0s. . LCV7S. Ao LETWS.. Lo VGG, s, LCTeN.. WGz, KUeee.. DTAGe. W30, KRk WATTee 0308, LT LGS, NOvw.. WSl
MK427058.1 Acole: 78.5% | 79.7% | 79.8% | 78.5% | 78.4% | 783% 3 5% | 77.8% | 78.8% 78.7% | 77.6% | 7¢ | 78.4% | 78.0% 78.4% | 785% | 78.5% | 78.2% | 78.0% | 78.2% | 78.3% | 78.3% | 78.3% | 78.3% | 78.4% | 77.5% | 77.9% | 80.1% | 80.1% | 77.6%
7075 [ 7e0% | 70.9% | 70.0% | 79.1% | 70.1% | 79.0% | 70% | 70.6% | To.o% | 70.4% | 0. 2% o015 | o0,0% /60,75 | 0,65 75, 7o'5% | 70.7% | 70.4% | 700 | 787% | 79.0% | 15.0% 7o [o.1% | 8% | 70.3%
To% | 79.% | 704% | To4% | T Y 2| 004 | o5 T % | 5% ; Croan | 0% | 0.0 | To3% | ek | 70w | 6.1k | Te.1% | T0.1% 3
x y 2% | 10.1% | 702 y 0%
o acs :
|

787%

26%

79.1% |

515%  815%

BRR 2= = o
uHﬁ%&wa:hss:g{n

;

S3isai:

@@

| e2.6%  sos% | b2o% | sso% |

7% ‘|
3 ummmmmm

|83.0% | 83.0% 628% | 63.3% | 83.0% |
[ 833% | 32

07% |
Taw
or% | 12

GusREREIRRER

1509422.1 Accle .,

82.2% | 815% | B0.6% | 81.5% | 81.9% | 81.4% | 61.3% | 81.4% | 61.7% | 82.0%
B2.3% | BI.7% | B1.1% | 81.0% | B2.1% | ©1.9% | B1.7% | B1.5% | B1.7% | 62.0% | B26% | 61.9% L8

1-7> Comparison the homology of 39

6| B4.0% |
8% 83.0%

cases

[ i
T 8] i :
%] = £ =
5 L = £ 5
2 © s 2 s g
5. B 5 5 s &
o w2 & i R £
% E N EE E E
jaF)
. By B zz 832
W 0 AR 23 ° g
Fore TR %% bR 2z
Tog, 7 ?00/'5’1;.% 3 2Ew
0, %o, *8 %3 2 T
s 5 @2 o
P 5, B 5
" 5 =
A [+
J@E‘gﬂﬁ‘f A %
LCE'5‘4559.M J;;}‘;ﬂm
m

KR106996.1 Apple stem gr%@w

n...
21 Apple stem grocy
o sterl HEEERT 5
MNH&QTMM? S ks, Ea_fﬁ.npra stem gragyin
; S672a
pae t 1A
et ot % hle stap
s..‘gﬁ\g ?§3?.r oo
2 ) 70 0,
p? SRRSS|E W g, Pl gy,
st SETSSERE By P Mgy
et FeFseean LB oy iy
N T EL S > T A O e,
NP 2% %Y Ty
o @gaggg G
o SR 2 27 ® W e Yo
§ ST 250 T 2 % 5
T\Q,- m,;n i C: ; g % ‘%a % %9
wt o m =Y ..
& &5 ce s 2 %
& & 3 g ?é I
: S _
£ 535 3 -

<38 1-8> Phylogenic tree of 39 cases of ASGV full sequences.
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Consensus

Identity

18. KU198289.1 Apple stem ...
19. MT607622.1 Apple stem ...
20. KJ]579253.1 Apple stem g...
21.KU605672.1 Apple stem ...

22.1C475149.1 Apple stem g...

23. AB004063.1 Apple stem ...

24.1C143387.1 Apple stem g...
25.LC184610.1 Apple stem g...

26. MK599421.1 Apple stem ...

27. KX668488.1 Apple stem g...
28.1LC184612.1 Apple stem g...

29. MK929792.1 Apple stem ...

30. KX686111.1 Apple stem g...
31. D14995.2 Apple stem gro...

32. NC_001749.2 Apple stem...

33. KF434636.1 Apple stem g...
34. MN786531.1 pi)le stem ...

35.]Q308181.1 Apple stem g...

36.1C475148.1 Apple stem g...
37.LC475148.1 Apple stem g...

38.JN701424.1 Apple stem g...
39. MK599422.1 Apple stem ...

1 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
m nrr
m k) m

-
70

;"&_'T:m_,.. ARSI N P P e A S R ‘W-‘W—wvwwwﬁr]“

AT T O O O I T e T TR AT IO
[T TN N T WA TN TN T T T T O T W N T T A T N TN T I
[T TR T BTN ] IR A T T T T T W T T
T T T T T T A T T T T AT T I I T
(I AT AT AT 1l T A T T T T T AR AT
I T A T T TN T T A T AT T T R I T
(A T A T T AT N T 1T
(T T T T T I TR N1
LT I T T N T T AT T AN T WA T IV T W T 1T
RN O AT NI I TR NI T A T T T T I X
L T T T T T T T T T T T T YT T T
L A T T MM TN T T T
LA O e A TR AT T T T
LT T T T T T T T T AT T A T T TR T ¥ WY WAV TITT T
| T N T O A T T YT T
(T T T T T A T T T T T AT T T AT TN T T
L A T A T
I A T A T TN T T

(T T T T T I e T O T T T T T OO T TO T 11T
(AT T A e T T T T T 1
(T T A e T T T T W T T T
A A A A T T N TN T T

<18 1-9> Region of primer and probe set No.2 of ASGV full sequences.

1. ASGV 258 F:

ASGV Full - Primer and Probe

5'-CCAATATCCAAAATGATAGAAAATCATCTTTTGTA-3'

2. ASGV 351P:

5- TTT TCA CTT AGA GAA AAT AAA GTT AAT AGT[FAM-dT] T [THF] C [BHQ1-dT] CAA
GAT GCA TTC AGT-[3'-block]

3. ASGV- 465 R:

5'- CACCATACCTATATTTATCTTTCCCATCAATTATG -3

<38 1-10> Candidate of primer and probe set No.2 of ASGV full genes.

Apple  Apple  Apple

3-2 3-4 3-5
+ + +
Pear Pear Pear
S4-4 S1-3 NU-6
+ + +W

Reaction

EXO RT-RPA test e —— —
2x R.Buffer 12.5 ul
1 2 | 3 [ 4 | s | 6 | 7 | 8 |  EIVEIGCEPEY
Apple Pear Pear Pear Pear 10 x 2.5 ul
3-6 U1-2 U4-4 U4-5 NJ-3 20 x 1.25 ul
+ + + + + PCR 50 x 0.5 ul
i : - - = RLEXO T (new) 1.0 ul
| ow | ow | [NCCIRCCRNRE
Pear Apple  Apple ASGV 465R 1.5 ul
Ll ASGV351P 0.1 ul
e _ ; < - PCR
RNA 2.0 ul
" - - = - RT_EXO DW 0.0 ul
MgOAC 1.5 ul
total 26.35 ul

<8 1-11> Result of Real time Exo RT-RPA kit with ASGV full primer probe set No.2.

- 107 -



RPA - Basic liquid kit — End point detection

2x R.Buffer 12.5 ul
10 x 2.5 ul

“I nl nl nl “n- m- 20 x 1.25 ul

Apple Apple Apple Apple Pear Pear  Pear

32 34 35 36 Ul-2 U4d U4S5 RIT fnev) Lt
ASGV 258F 1.0 ul

+ + + + + + + - PCR I
29 47 36 30 45 51 41 33 FAM ASGV 465R ol

12 28 19 15 20 30 24 17 FAM "NA 1oyl

12 27 19 17 28 30 27 21 fam W 2254
MgOAC 15 ul
total 25 ul

<38 1-12> Result of End Point RPA reaction with ASGV full primer probe set No.2.

O ASGV full sequence 39710f st RMALE EAISH A3}, groupingol M =X 22 HE=2
wHALZE Bol Rt (a8 1-7, 8).

O Primer 3 Z2ZIMZ 0|&5t04 primerE CIAtQl &t 23}, of2{7ie| Z2lo|HLt Z2E A|
EJF MMEIof OF ¢ 7H (wZhH MM "ghA) Talo|Hel Z2E M E (Primer probe set
No. 2; ASGV 258F, ASGV 351P, ASGV 465R)E HW7lsiict (28 1-9, 10).

O RPA Exo kitE ALE5to{ 12702 ASGY LMAIZe}b 27He| SMAIREE Primer probe set

No.22te| dtSM o FE =elstct.

(O Exo RT RPA HFS 2 39°COIlM 2027+ T-8 UV Scannerofl M HFSA|ZH 2Lt M3 HHZ0| ¢l
Z2E0 M7 U= H2 2 Hohsto Z2lo|H MERISZ g AEE T
1-11).

ORPA Liquid Basic kitE AF23t0{ 7702 ASGY M A[Z 2} Primer probe set No.22te| EHS
Ao iR E Feolstct,

— L=

O RPA EF22 37COllM 1527 BE2A|ZIZE AlO|B{ 18l |8 A 715H01 HARU-2000 S22 AHS
C

JH

7|2 FAM Zte =H35H9ict.
O SMHEHYI =2 SHU=Z (S7FF)2 FAMZLE FHl2 Moiqict.
O 2 Az 7712 UM MEo| 25 SMoZ Lot (a8 1-12).
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3) ASGV full sequence (3971) of st ®MX 24 I =ZzjolH =Z=E C[XfRl ||

500 1,000 500 2,000 2,500 3,000 3,500 4,000 4,500 5000 5,500
Consensus
AR NI
_y."@‘ | m
i n i |
AT
~pry
Identity o i i s S . " i
18.KU198289.1 Apple stem ... XA T A T R TN T T T
19. MT607622.1 Apple stem ... T T T T T N T T T
20. KJ579253.1 Apple stem g... TN YT T} (IO T TR A T W TN T
21.KU605672.1 Apple stem ... T T T R N T W T T T

22.1C475149.1 Apple stem g... T T S T AT T T NI
23. AB004063.1 Apple stem ..
24.1C143387.1 Apple stem g.
25.1C184610.1 A/Eple stem g...

T O T T W T T T YT 1T T T
L N N W T T T AT T T
L N T T N T Y17
LT T T T W T TR0
T N A A AT A TR T RO
T T T O T ST R T YT T
T AT A T T, T T T T W T T TN

T T T T T T

28.1.C184612.1 Apple stem g...
29. MK929792.1 Apple stem'...

30. KX686111.1 Apple stem g... 1 RO T T T T T T AT
31.D14995.2 Apple stem gro... DO TN A T A T A A A T O T R YT T
32.NC_001749.2 Ap{)le stem... NI TN A X T T T WA
33. KF434636.1 Apple stem 8 LI T Y T T T T T T T N R T T W T

34. MN786531.1 Apple stem ... (K NCR YT N NN TN NN TR Y T
35.)Q308181.1 AppPe stem g...
36.1C475148.1 Apple stem g...
37.1LC475148.1 Apple stem g...
38.N701424.1 Apple stem g...
39. MK599422.1 Apple stem ... [T I SNOoE M T T TV A W YT T W TN TN T T

<38 1-13> Region of primer and probe set No.3 of ASGV full sequences.

1. ASGV2-264F:
5'-TCCAAAATGATAGAAAATCATCTTTTGTACATATG-3'
2. ASGV2-299P:
5'- GTA TTC CAA GTT ATT CCA AGT CTT CTA TCT [FAM-dAT] CC [THF] T
[BHQ1-dT] AAG TCA GTT GCC TTT -[3'-block]
3. ASGV2-387R:
5'- CTGAATGCATCTTGAGAAAACTATTAACTTTATTT-3

<313 1-14> Candidate of primer and probe set No.3 of ASGV full genes.
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- 2x R Buffer 12.5 ul

100 mM dNTP 0.7 ul

B = e il

Pear Pear Pear Pear Pear Apple  Apple 2l o 1.23 4l
NJ-3 S4-4 Sh-3 NU-6 NU-3 1-6 1-11 50 x 0.5 ul
o + + +w +w - . = PCR RT 0.5 ul
= ASGV2 264F 0.8 ul
) L [Eiets ASGV2 387R 08 ul
ASGV2 299P 0.1 ul
RNA 1.0 ul

DW 2.85 ul
MgOAC 1.5 ul
total 25 ul

<38 1-15> Result of Real time Exo RT-RPA kit with ASGV full primer probe set No.3.

ASGV2 - good primer but bad probe
[ 1 [ 2 [ 3 [ 4 | 5 | 6 [ 7 | 2xTB >ul
Apple  Apple  Apple  Apple Pear Pear Pear Taq 0.6 ul
3-2 3-4 3-5 3-6 uU1-2 U4-4 U4-5 ASGV2 264F 0.4 ul
2823 2263 2574 2358 1989 1727  26.88 ASGV2 387R 04l
76.3 76.3 76.3 76.3 76.6 75.7 75.1 0 Tm
Rox dye 0.2 ul
2202u) [ | | ow [ | RT 0.2 ul
Pear Pear Apple Apple
NU-6 NU-3 1-6 1-11 RNA 1.0 ul
338 0 0 0 0 ct DW 22 ul
76 75.4 0 0 0 m 10 ul
== . [l Melting curve 42¢ 5 min_
g , . ‘ 95C 10 sec
95C 5 sec
40 cycles
60C 34 sec
95C 15 sec
55C 15 sec
95C 15 sec

<38 1-16> Result of Real time RT-PCR with ASGV full primer probe set No.3.

O Z2lo|Het ZZE ME (Primer probe set No. 2; ASGV 258F, ASGV 351P, ASGV 465R) &7}
ot Anpot EX efvgck (2 1-11, 12).

O aeiM 22 oM 2 Z2lo|H Z22 MEZE MASAECE (Primer probe set No. 3;
ASGV2 264F, ASGV2 299P, ASGV2 387R) (1& 1-13, 14).

O RPA Exo kitE AF235t01 5702 ASGV SFMA|Z 2} 2712 SMAIZE Primer probe set No.3

elo] HIEM O{EE i.JoPOE'EP

(O Exo RT RPA BF22 39TCOIAM 2027F T-8 UV Scannerdll Ao HESA|ZioL} ME HH20| @l
ZT2Eo 2M7F U= Zdei mokstol Z2lo|lH MEDo 2 S A e st (a8
1-15) .

() Zz2(o|HB2tZ 0[Z35t0d real time RT-PCREFES S 77H2| ASGV LMAIRZE R SIQUCH.
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O ZZ 770 &N D= Mo Z LI e7Ho melting curveZF ZFAE[0f ZZf0]
He= & CfXpelEl A ZE|Agct (28 1-16).
st FEXA 24 ¥ Z2jolH =2 E Xl

4) ASGV full sequence (Korean isolates 474)oil CH

ASGV3 — Phylogenic tree

£
g

s
]
g
£
§
3

<718 1-17> Phylogenic tree

Consensus
identity B o 1 1 S 01

B R 01 001 R R B 1L 01 1
T T (T T T T T TN NI}

L T T TN T T TINC IO TN TN

1. LC480457.1 Apple stem g...
2. LC480456.1 Apple stem .
3. LC475149.1 Apple stem ...

ASGV3 — Homology distance

LC48045,,, LC48045,,, LC47514.,, LC47514, .,

99.3% 81.3% 83.8%

81.4% 83.9%
88.2%

LC4380457.1 &pple ...

LC480456.1 &pple ... RN
LC475149.1 Apple ... | 81.3%
LC475148.1 &pple ... | 83.8% |

81.4%
83.9% | 88.2%

and homology distance of 4 cases of ASGV full Korean isolates

sequences.

4.1C475148.1 Apple stem ...

<33 1-18> Region of primer and probe set No.4 of ASGV full Korean isolate sequences.
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1. ASGV3-5610F :
5'- TCTCAGCTAGAATTGAAAGATTTGGAAAAA -3

2. ASGV3- 5825P .
5- TTA CTG TAA ATA CTT ATT TGG TAA TAT TGC [FAM-dT] G [THF] T [BHQ1-dT] TCG
GGT CAT CTG ATA-[3'-block]

3. ASGV3-6007R:
5'- GACAAGTCGATTCTCCAAATTTTIGTTTTT -3

<& 1-19> Candidate of primer and probe set No.4 of ASGV full Korean isolate genes.

2x R.Buffer 12.5 ul
Exo-RT-RPA - 100 mM dNTP 0.8 ul
10 x 2.5 ul
| 2 | 3 | 4 | s | 6 | 7 Jow| _JEEP 125 ul
Apple Apple Apple Apple Pear Pear Pear 50 x 0.5 ul
3-2 3-4 3-5 3-6 u1-2 U4-4 U4-5 RT 05 ul
+ + + + + + + = PCR ASGV3 5610F 0.8 ul
28.06 2379 283 25.6 356 26.18 21.36 0 Ct ASGV3 6007R 0.8 ul
Exo probe ASGV3 5825P 005 ul
RNA 1.0 ul
« Real time RT-PCR / p— St
/
7 g ST 25 ul
i Taq 0.6 ul 42C m
%oz ASGV3 5610F 04 ul 95¢C 10 sec
ASGV3 6007R 0.4 ul 95C 5 sec
40 cycles
Rox dye 0.2 ul 60C 34 sec
RT 0.2ul 95¢C 15 sec
RNA 1.0 ul
55C 15 sec
DW 22 ul
° 10 ul 95C 15 sec

<% 1-20> Result of Real time RT-PCR and Exo-RT-RPA with ASGV full Korean isolate primer
probe set No.4.

(O ASGV full Korean isolate sequence 4710f| et RMAIE EA13
7IXI2 wAtdol M3 EOo|X| 2htct (a8 1-17).

O Primer 3 ZZMS 0|35t01 primerE ClIXFQl b Z3f o{{7le| Z2jo|Ht ZZE A
EJ} MM=zlo] OF o 7§ (Wwzh MM gkA) Z2lo|Met T2 E M E (Primer probe set
No. 4; ASGV3 5610F, ASGV3 5825P, ASGV3 6007R) S H7tst¥ct (2@ 1-18, 19).

O RPA Exo kitE AFE3t0{ 7702| ASGY LM A|Z 2} Primer probe set No.42t2| BFSAM o2 E
stol 5t T},

(O Exo RT RPA 22 39TCOlAf 2027+ T-8 UV ScannerOllAl BFSA|ZioLL ME HEE0| gl

mujn

PZDtE oHd Ztel oizk

I L—

rot
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250 ZHM7E = A2 = ECisto] Z2jo[H MEERe =z ol de2 sdsIIc (28
1-20) .

O =Zzlo|HotE 0| 835101 real time RT-PCREIS S 7702 ASGY UAMA|IZZ £85I C},
O Z38 771e M MEO| 25 AMHMoZ AEE O Z2l0|HE & ClAIRIE HoZ AlRE|

ct (O 1-20).
O ofp{wel =Zzlo|/Het T2 C|XI2lofl = RPA probefi S 0|23+ ASGV ZICtol|l At2Eh otst
Zo| glojM HE=Hoz HIZS A|TSIGCt.

5) ASGV-CP sequence CHEF LAMP Z2j0[H C|Xfel

TTGGCCACCAACATTTACAAGAAATGGCCCAAAGCTTTTGAAAAAAGTCCATGGGTGGCATTTGACTTT
GCCACTGGTCTAAAAATGAATCGTTTAACACCTGATGAAAAACAGGTGATTGATAGAATGACCAAAAG

GCTTTTTCGTACTGAAGGACAAAAATGGGGTTTTCGAGGCAGGTTCGGAGAGTAACCTGGAACTGGAG
GGTTAGAAC

<18l 1-21> Target region of ASGV-CP LAMP primer.

Eco48 - real time RT-LAMP reaction

ASGV-CP Primer 1 ul
RNA 1 ul
DW 0.4 ul
Dye 0.1 ul
Total 5.0 ul

Apple samples

o O
it > 2 & & & & B o

I N T I T BT

Apple 3-2  Apple 3-4  Apple 3-5 Apple 3-6 Pear Pear Pear

w @
0N o

LI

N

uU1-2 u4-4 U4-5
Pear samples
28.06 2379 283 25.6 35.6 26.36 21.36 0 R
4 £ ¢ L 3 3 4 &
=~ R ) 2 2 Z on “
L& | @ ol | @] & [ 0] 5w — ST
Pear Pear Pear Pear Pear Apple Apple 714 bp - -
NJ-4 S4-4 S1-3 NU-6 NU-3 1-6 1-11
3529 33.05 387 0 0 0 0 0

<38 1-22> Real time RT-LAMP reaction of ASGV-CP LAMP primer.

(O ASGVoll CHEk RPA probeol| CIA}QIO| £ X| ZUcCt. =
OS2 Hlo|2HA AAl A Bo[7} Yot A2 Helct s 2 HAFoM= ot
LAWPEH o2 ZZ2ENEE C|XIQI510{ ASGVZERE A 2
2|+ coat proteinO|<UcCt.

(O Real time RT-LAMP reaction2Z 12712 ASGV 7‘%‘% ol M 107._4% @%3* T AYLD, 2N
ol LIHX| 5742 PCROIA] ofF <fstA| HHS =
ct (a8 1-22). o] Z2lo|H MEE 0| &sto



Qct (a8 1-24, 25).

ASGV-CP Eye detection LAMP kit

[ 1 | 2 | 3 | 4 [ 5 | 6 | 7 | ow | Time [NOxCLAMP (10 ul |
Apple 3-2 Apple 3-4 Apple 3-5 Apple 3-6 Pear Pear Pear L) .
e L VP ASGV-CP Primer 4 ul
28.06 2379 283 25.6 356 2618 2136 RNA 1 ul

---—-—-_- e 5l
s | o | 10 | | 2] | | ow | Time| = 26

Pear Pear Pear Pear Pear Apple  Apple
NJ-3 S4-4 S1-3 NU-6 NU-3 1-6 1-11

35.29 33105 33.90

--—-—-——

Pink - negative
Yellow - positive

<38 1-23> ASGV-CP Eye detection LAMP kit using HARU-2000 nucleic acid amplifier.

(O ASGV-CP LAMP primer& o|&35l0{ gotoz Z1tE zH&Eter &= Y= ASGV-CP Eye detection
LAMP kitE M =slof 12712 M I} 2740 M A|RE AAlSICE

O YA ZEE LEMo2 st SHAEE 2 22 EA=CC

O Eye detection LAMP EF2OIM 10710| 2HH O Z B{5l0 MO, MZo| HIE ME E
real time LAMP reactionOlAl @2 Ctgfnt H|wsh 2y, HulzHstAct (28 1-23)

O S84 FH2 2 42 FXl5191n, SM HEFCZ AESt 57 E£5t 52 2 s g

=

O o] Z1}= HIEtS 2 ASGV eye detection kitES MZSFCE (8 1-26, 27).

FYSDL | et Time LAMP | |
L -

<18 1-24> Development of ASGV real time LAMP detection Kkit.
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1. HELY
ASGY real time LAMP detection kit & LAMP (loop-mediated
amplificationy 78 & 0/ &8st 52 Z0A IFLIM FEEHE Apple stem
grooving Vius REANE S22 £ UEE FoE HF YLD LAMPE strend
|5€ 7IX|= Bst polymerase® O[80H0 67fel Za}
olofofl 2lsh gk 0l OIRO|ELICE SR LS Zato[o7t DNA Of ZESH0] MEE
BA strand displacement?t ZHSI0 B WHE JHE2 WOojX oA U 2
O|F Lh2 pralvteto] s e R E loop T EZ HHEIH olE 3-REHME Z
2 IFHO| EHEE|TD loopTETF MEEIA HLICH LAMP & +8317| fl6iME &5
124 FHAL] 67H2f RIXE QUABIES S| TotE 4742 Zetoji g AFBGHA
ELIEL o= W pCRO| 2702 RAKE QIASls Zint HUIFE M, LamPs B
DNAC] C{3h 50[40] Of % &OtEE olojgrijct 2 H&2 ASGVE| coat protein

o
RUMNE FE2E & A= DAY HEYLIC

isothermat

displacement DNA synthesis 7
[=

1) D501 FAL L PCRYO] 2712] RIXIE AMSHE A vlu e W LAMP
ol B a2 RTA KIS AXBIEF Z2I0|H S GAST] 20 EbA
DNAOH 2 5014 7HX 1 AFLCL

2) BHE HAL 52 S50 5TY 25 S0 IHE DNAS| 2 W 40| gl
7l SRRE0 HT 20 2=2H0| BV 2 dUiX2E

3) SE AR Aol Dok FRIE ol dE wul okl gEoME 20
MY 2SS 2B E7] HARU-2000, Y ~UMTIR} (7)) £ ol 83to]
ASGY HIOIR{A B HEE 4 AU&LCLH

3LHE TN
He 4 4 = 3 =% /50 8|8
1 |2x LAMP Enzyme Mixture ENZ 520 pe, 174
2 ‘ASGVfCP Primer Mixture PRM 160 w2, 174
3 |ASGV-CP Positive Control POS 30 pe, 174
4 Molecular Grade Water DW 500 pe, 171
5 |LAMP Dye Dye 25 ue, 174

4. 88 FEE FM3=X B8)
HEE oW A By 48 70% OIEHS/ HEE LB MUy DEIl/ 8-STRIPE
HZ RS 2WASF Tl CFXI6 real-time PCR detection system (Bio-
Rad)/Applied Biosystems 7500 Fast real time PCR instrument system (Thermo

Fisher Scientific)/ 18] YBHE QI e FH|

5. ASGV HEO[Z| 2 RNA E2|
* YEUE 7IEE 0|83 AL MR st

F200 2 7|20 HagLch

Sy

WO Z ASGY RNAE

6. LAMP B2
1) ASGY HHO]2I~ HEE 2Tt LAMP IS S Ofei TS} 2H0] ZH|FL{CH

Reagent Volume

2x LAMP Enzyme Mixture 10 2
ASGV-CP Primer Mixture 3ue
RNA sample 1-2
LAMP dye 0.4 po
Molecular Grade Water (DW) 4.6 — 5.6 pe
Total 20 g

23 RNA sample® 1-2 uf SHEL(CE
3 of HEoi YT SYUET BRME O UEAFA EUO
A. HARU-2000 AHZA|

1) = ES0 HARU-20008 HAZLICH

2) HARU-20008 #1 LAMP EE I 2g MeUTLiCH

3y L E20) M HARU_RealTimeChartViewerS H3A|Z] 1 HA RO M
Logging2 41=45}0] Start® S ELTL

4y A O] A Setting= Network -» Connect EciAl ESD 7|78
AAFCE

il
o

6) At A2 R nEROM BN = Q&L
B. Real time PCR machine A8 A
1y #oF 2O MEE Lt

Threshold setting Fluorophore

Step No.of Cycle Temperature Duration

<HARU-2000> <Real time PCR machine>

7. LAMP Hif 24

Case Interpret n (Ct value)
1 + - ASGV Positive
2 - - ASGV Negative
3 + +
4 - + Invalid result / retest
5 - -
8. Arg el ol Mg
0 HSE Ayt
2 dE % uxe s ded 4+ ol AEME W=t s AME
a2 Mol HEEY MY 2 Ee oo BlY EL 0|0 ¥85ts
AINE Ot =2 U5 d9E AEG0 dE FE E HIIES 121CH A
158 S¢ 7T fhE W8 Y SEE UFNA WY Mg
BN ZHHE MRG0 Y A MY BHE0) 2T XF 2y Eiel oF
£ ofesiojor gLt
3 E HE N EHNE R 5 B 0lA30 HYE €38 Y £=
Hld S AEEH00F YTt
4) 2 HE2 ME THE lot8] Al2kE 4101A] AFESHR] FOLOF BELICE
5 & HE2 O 4 A|FUR[EIE Y22 FHIEA| Yot Tt
6) 2 ME U HHE CRE ¢ B9 248 U ¥ 28 855 X
ZOROF Bk
72 HE W EHNE R SO U0 FAHS0IL 2 & AEROA
HHNE YEs e 7IFE S Hoop B, o2t 22 7T E AFgSHAl
HEOEM ATAMDE YISO FLTH
8 B MEY g AMof W HHE TUAEA OES 87 FFE NS Al
BEHAO0| LOILIR| W2 Sha DA E 8o R A O HHE0]
A0 Ho| B S YASHOIOF F ot

<1g

1-25> Insert of ASGV real

ﬁgiynun

Hrongens oo

time LAMP detection kit.
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a1
=k

. H

2

ASGV Eye Detection Kit= LAMP (loop-mediated isothermal amplification) 7] &2
olgstol £& ZHMA JLolM FHSHE Apple stem grooving virus REAE &
AeF FHE HB UL LAMPE strand displacement DNA synthesis 7|
7HX = Bst polymerase® Ol &3t0] 672 etojm|ofl o3k v 0] ojR 0L

or
o
@

2
Cf 91 L2 Z2H0|T 7} DNA Of ZE510] MAE S M strand displacementt BH
SHH A HYE 7IEe EoiA e EUch oM g 7SS 5--TH|
AEH oop FE7T HUEH Ol - ZHOM = 22 O] BHEET popP X7t
HYEA HUEL Lave & ] EME SEAME RS 671 N E o
Aotz 8 B DetE 4740 ZEl0|ME AESHH ELUICH Ol= ek PCRO| 2742
HEE daele 2B HRHS O, LAMPE EFZE DNAD ThEt S0]20f of2 &0t
EE clojgich & HES ASGV2| coat proteing SETIT |02 ZAutE s
5 U= LR M E Yo

2. M8 8548

1) 150J PAL it pCREO| 2719 XS A4S
o A% e R R E QAN =E Z20|HE SA| R B
DNAOH =2 £0148 JhXL A&tk

2) AR dAL E2 TR0 SYY 25 Hok| T2 DNAS| &2 A =40 ¢
=, =
3

7l EY 52580 e o0 2e2E0| 2Rgl7| R duxes gt
BAZHO] BOPELITH (65°C, 408)

3) PEEAL YHE 2 FABHE EUF R0 arke] 2H7 Ee ¢io] Bl
o ghetot 2ok JHA| D 2HE0) Tty ol e BrEs G0l dye E
Moz JeEn =50 Jhestin g e oM 40| oln i §E
oAl ASGY RERLS] HEO| THsELC

3. HE T4
HE 4 H 54 =" /50 3%
1 2x Color LAMP Enzyme Mixture ENZ 520 pe, 174
2 |ASGV-CP Primer Mixture PRM 210 pe, 174
3 |ASGV-CP Positive Control POS 25 p#, 174
4 |Molecular Grade Water (DW) DW 300 pe, 174

4. B2 788 ®SHN 38
AEE ntolsl & Bl 478 70% OfEHE/ HEE US| T/ MBIl 8-STRIPE
&l

A
HHREEZ S2HUSEI Dl TEFEC ded Hyl

F

5. ASGV RNA £3|
HEOE FIES O|BSAHLE HELOAH 50 SO 2 ASGY RNAS 5

8ol # 7| E0f M8tk

*

ASGV Eye Detection Kit

6. LAMP %3
1} ASGY HEZ 9T LAMP 22 Ol m o 20| THIFLIC

Reagent Volume

2x Color LAMP Enzyme Mixture 10 pe
ASGV-CP Primer Mixture 4 pe
RNA sample 1-2 p@
Molecular Grade Water (DW) 4-5 pe
Total 20 pe

2} RNA sample® 1-2 uf SO{ELICEH
3 o) JEDC FH0 T Q0 ED (

4 ESHUEE
5 ELUMEE?|0 S BT 650 BEHT FHE W0 402 EO U2
Ay,

7.LAMP ZIt B4

=
oo

o
L
il

4 e 1=

=
5y &= T0

o
lo
_|>-
2
T® >
G =
P
52
i
o

c o

L
HE
=
s}
=
0o
e
>
i)
A

__Cj_}
2
H
H’
i)
1z
{0
Hu
rE
o
r2
i
gt
et
oY
1o
t0
ug
[#8

2 A~

o
=3
SHOIN| Y2 AL, MUTC ABI YEVAW UM By

<t 0>
8. AtB M| Fo| AjE

1) £ HES J@F8ALCcH

2) @ 9 ojxlel Hee dod = ol flEde ESD e dXE 3
2 Mol d3Tol HE 7 ogel HA0 ol oEL} 0]0] A8t
ZIHE ZOt 52 OF AES ARSI 48 52 5 W72 121°CH N
158 BCH HETH O MBS E EY 2R 71500 0V HEdge
2N 7PEE ISR 4Y B A4 ANS0 o3 Ale HE B 2F
2 OjRsHo{oF ZLCh

P2 HE Y HHE URE S Y 0230 HYE U8 Bl S
HlE LS HESH0{0p ELicH

4) & HEZ o ME CHE oto] AP 4101 M AFSSER] otor gLt

5) & M el o g AofdR|ets Y& 7IR{7HX] LOLoF g Ch

62 ME A HME R Y 8¢ SHE UH A S8 UFHE SIX
Zropof B LICH

7B HE Y AME LR S0 FH FAEMS0L 2 5 ALSAA
HHE LS e 7|02 $X YOO 510, 02t 22 7|#E A8

o of }

s

2W HFALE LRS00 L L
El

qumm

Tovigune Hre

<18 1-27> Insert of ASGV eye detection Kkit.
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2. Apple chlorotic leafspot virus (ACLSV) - RPA probe &l

<118 1-28> Symptoms of Apple chlorotic leafspot virus.

M & ZalolH Z=zE CfXjel

8 A 24 @ =

1) ASCLV (7 Korean isolates) ol CHgt

ACLSV - Phylogenic tree
ACLSV - Homology distance

A E KY31057... KY31057... KY31057... KY31057... KY31057... LCATS15... KX50684...
%o, § ) KY310576.1 Apple ... 81.3% | 80.8% | 79.3%
o,
%, o KY310575.1 Apple ... 81.0% | 805% | 79.6%
i e KY310574.1 Apple ... 81.3% | 805% | 79.3%
LoaTstsat A chiorotic 12 * \‘_p\“"ﬂv KY310577.1 Aople ... 81.1% 80.8% 70 4%
.
4 KY310578.1 Apple ... | 81.3% | 81.0% | 81.3% | 81.1% 80.3% | 79.5%
LC475152.1 Apple ... | 80.8% | 80.5% | 80.5% | 80.8% | 80.3% 80.7%
3 KX506849.1 Apple ... | 79.3% | 79.6% | 79.3% | 79.4% | 79.5% | 80.7%
:\5 mag,‘ "
§ O?L’ /ot/""loa
& z
/{.;\ %
§ %
&£ 2

<33 1-29> Phylogenic tree and homology distance of 7 ACLSV Korean isolate sequences.

1,500 2,000 2,500 3,000 3,500 == =500 4,500 5,000 5,500 6,000 6,
Consensus w

LN T T T NN

(R T T TN T

Identity
T [T

1.1C475152.1 Apple chloroti...

2. KX506849.1 Apple chloroti... 1 ]

3.KY310578.1 Apple chloroti...

4.KY310577.1 Apple chloroti. ] [T

5. KY310574.1 Apple chloroti. I 11 11110151 11 {0 1
6.KY310576.1 Apple chloroti. I TINNT I T
7.KY310575.1 Apple chloroti... 1 11

<& 1-30> Region of primer and probe set No.1 of ACLSV Korean isolate sequences.
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1. ASCLV-3775F :
5'- ATGAATGACTTTATTGGCATAGATGAACAA -3

2. ASCLV-3849P :

5- TTC ATG GAA AGA AAG GGA ATC ACA TAG AAG [FAM-dT] AA [THF] TC [BHQ1-dT]
TGT TGC CAG CAT GGT -[3"-block]

3. ASCLV-4042R:
5'- TTCTAAATCTTGTTATTGCCACCATTATGT-3"

<& 1-31> Candidate of primer and probe set No.1 of ACLSV Korean isolate genes.

2 ]3¢

2x R.Buffer 12.5 ul

Apple 1-1 Apple 1-2 Apple 2-1 Apple 2-2 100 mM dNTP 0.8 ul

- + + + : PCR 10 x 2.5 ul

Exo RT-

- - = = - b 20 x 1.25 ul

50 x 0.5 ul

ACLSV_509 bp Rl 0.5 ul

ASCLV 3775F 0.8 ul

R - R R R ASCLV 4042R 0.8 ul

S 5585828888858 &8 ASCLV 3849P 0.1 ul

— RNA 1.0 ul
g == T B e == = DW 2.75 ul

:....‘ L MgOAC 1.5 ul

! 25 ul

<8 1-32> Result of RT-PCR and Exo-RT-RPA with ACLSV Korean isolate
primer probe set No.1.

Real time RT-PCR
2x TB 5 ul
[ 1 | 2 | 3 | 4 | [ s | | - Bl
Apple Apple  Apple  Apple  Apple  Apple Apple HY aq D8
1-1 12 o bio 3-1 3-3 3-4 14-1 ASCLV 3775F 0.4 ul
+ + + + = = 2 + PCR ASCLV 4042R 0.4 ul
3343 328 - - 3224 - - = Ct Rox dye 0.2 ul
814 814 . - 7241 - - Tm RT 02 ul
[ o | 10 [ 11 [ 12 | ow | wo [ | RNA 1.0 ul
HYf HH ] Apple
142 | d5-1 1522 32 DwW 2.2 ul
+ + + + - - PCR 10 ul
ct
— 42 [5min__|
95@ 10 sec
ACLSV_509 bp
NNNNNNNNNNN 5 95C 5 sec
IR e R i A 40 cycles
2222y Y seees 60C 34 sec
%__— *_ii. e 55€ 15 sec
=L LL LR 95C 15 sec

<13 1-33> Result of real time RT-PCR with primer set only from ACLSV Korean isolate
primer probe set No.1.
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O ACLSV full Korean isolates 7710l Cist FXALE EASH 21}, o2 E2[Fo E45
I, 47471 g aF0| =HAD LIHX| 370= groupingO| M =X &g ME2 FMAZ} 2ol
Satct (38 1-29).

O Primer 3 T2 0| 235l0d primerS C|X}ol st ,

7 MMEof (wztM MM "kA) O|E (Primer probe set No. 1; ASCLV-3775F,
ASCLV-3849P, ASCLV-4042R)E H7tstdct (& 1-30, 31).

O RPA Exo kitE AF235H0] 47H2] ACLSV LM A|ZE Primer probe set No.1Zte| HIEM o &
£ Eelsiict (o3 1-32).

(O Exo RT RPA g2tS2 39TCOlA 2027t T-8 UV Scannerdl M HFSA|ZioL} XM& EFSO| 10
Z2Eo M7t U= AR HLhstod Z2lo|H MERICZ CfF s s sIRUct (I8
1-32) .

O ProbeE M 2|5t12 primer setZtS Z real time RT-PCRS 9712 LMA|Z 2} 3712 SAMAIR

2 HISAIZI Z3}, 2740 YMAIROIM SNUISS HUD, BH710] SHAIROM LM

O - O

N

T, shHel T2lolHet TZ2E ME

PR ey

= 2ot (281-33).

2) ASCLV2 (7 Korean isolates) full sequencedl CHEt RMAF 24 2 =ZzjolH ==Z= C|X}el
2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,55
Consensus |
I I
™ 1
I
I
=T
Ak
I_Hq_l
&
Identity 605000 0 s | W
1. KY310576.1 Apple chloroti... T T CIT IT TCIEOE T TCIT TOOC COT  TT TCJTT CIO0rn
2.KY310575.1 Apple chloroti... TN IT_TT TICCIT TO T C T T OO T T T T I O T 1)

3.KY310574.1 Apple chloroti... T IO T O I T T T e T O e e e T
4.KY310577.1 Apple chloroti... T IO IO T TI00T 00 DO T T T IO T I e 1 W T

5. KY310578.1 Apple chloroti... [T N N T T T
6.LC475152.1 Apple chloroti... [T T I A T A A TR 1 T T T
7. KX506849.1 Apple chloroti. .. IS YT 11T T Y T T Y W R I THE

<& 1-34> Region of primer and probe set No.2 of ACLSV full Korean isolate sequences.

1. ASCLV2-5,373F
5'-TATCCTGAATAAGTTGAGTTTAAAAGCGAAA -3

2. ASCLV2- 5,525P :
5'- TGG GAG GTT AAT GGA TGT GAT AGA CTC ATA [FAM-dT] T [THF] C[BHQ1-dT]
TGG AAT TTT CAT TC G -[3'-block]

3. ASCLV2-5,651R:
5'- TTATTTCTTATGAAGAACCTTGTCAAAACCT -3

<& 1-35> Candidate of primer and probe set No.2 of ACLSV full Korean isolate genes.
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Eco48 - Real time RT-gPCR — ACLSV2

[ e s s s Te |7 s aasv R

2x TB 5 ul

Apple Apple Apple Apple Apple Apple Apple |
=1l 2 2-1 220 31 3-3 3-4 14-1 Taq 0.6 ul
ki + + + - - - i PCR ACLSV2 5373F 04 ul
- - - - o - - - & ACLSV2 5651R 0.4 ul
= - e - 739 - = - Tm
Rox dye 0.2 ul
o[ o | i | | ow ] aasve] AT o
] ] HY Apple -
14-2 15-1 15-2 3-2 RNA 1.0 ul
+ + + + - PCR DW 22 ul
36.78 - - Ct 10 ul
76.6 = - Tm

10 sec
5 sec

34 sec
15 sec

40 cycles

15 sec

15 sec

<18 1-36> Result of real time RT-PCR with primer set only from ACLSV full Korean isolate
primer probe set No.2.

O st=22|Fo| MA F™XIo| Ci5to] Primer 3 T2 | =HE E2[510d primerS CIX}
ol ot A, T ¥odolM Z2lo|Het Z2E MEJI MAMEo] OF SILIE ME! (w7 X
M HrA) ) 0|E (Primer probe set No. 2; ASCLV2-5373F, ASCLV2-5525P, ASCLV2-5651R) &
"wHotstect (g 1-34, 35).

O ProbeE M 2|5t primer setZtS 2 real time RT-PCRS 9712 LYMA|Z 2} 3712] SMAIR
2 Ur3AIZ] ZIh, 149 ZEAROA SMEIS S B0, e SHEAROA ZMEE
= 23t (2181-36)

2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,55
Consensus L]
o rewe. M
AR |
_____ ] =
1
I
1
A
=T
Identity | I 1 M st (W |
1.KY310576.1 Apple chloroti... [T T T OO IO T T T T O T T 1T I I
2.KY310575.1 Apple chloroti... T T IICIC T T T IO O O OO 0 TN O e
3. KY310574.1 Apple chloroti... T IO IO T T T DO O IO 0 T O i T 0 i
4. KY310577.1 Apple chloroti... T IO T O 0 T OO T T I I IO 1T i
5. KY310578.1 Apple chloroti...
6. LC475152.1 Apple chloroti... [T L L T T T T O T T T AT TN

7. KX506849.1 Apple chloroti... ISR T 1T A TR L HLIE L IE I ] [T D

<18 1-37> Region of primer and probe set No.3 of ACLSV full Korean isolate sequences.
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1. ACLSV3-4,026 F
5'-AATAACAAGATTTAGAAGAGGTTTCTGCTTT-3

2. ACLSV3- 4175 P
5'-TTAATCTTATTCTGAGTGAAAAGGACATTACCAAA-3’
5'- ATT CAT CCT GGG ATC CTC CTC TGT TAA TCT [FAM-dT] A [THF] TC [BHQ1-dT] G
AGT GAA AAG GAC ATT -[3'-block]

3. ACLSV3-4,296 R
5'- ATATCTCTTTCCAAGGTATATCATGCTCTTA -3

<718 1-38> Candidate of primer and probe set No.3 of ACLSV full Korean isolate genes.

Eco48 Real time RT-qPCR - ACLSV3
2x T8 5 ul

L2 s | e s e |7 | 8 lacisv3]

Apple Apple Apple Apple Apple Apple Apple Hif Taq 0.6 ul
1-1 -2 9= 2-2 3-1 3-3 3-4 14-1 ACLSV3 4026F 0.4 ul
+ + + + - = = & PCR ACLSV3 4296R 0.4 ul
- 3664 2931 - = : 7 > i Rox dye 0.2 ul
[ o | 10 [ 11 | 12 [ ow | wo [AcLsvs] RT 0.2 ul
HY Hi HY Apple RNA 1.0 ul
14-2 151 15-2 32 .
e - = . _ ) == DW 2.2 ul
P 10 ul
42¢ 5 min |
ACLSV_509 bp 95C 10 sec
T332 333333 33 95 5 sec
A : i tifisrsret et 40 cycles
\ = S 2222 e 60C 34 sec
_JLe 2l - 95C 15 sec
".... LR 55C 15 sec
95C 15 sec

<18 1-39> Result of real time RT-PCR with primer set only from ACLSV full Korean isolate
primer probe set No.3.

O st=2e|Fo M FAXtoll thstod Primer 3 T2 | =4S 2|50 primerS ClA}
SAol[Al Z2lo|Het Z2E MEJI MME[of OF stLtE MEH (W7hA X
(Primer probe set No. 3; ASCLV3-4026F, ASCLV3-4175P, ASCLV3-4296R)
=

i

HU

eS M 2|3t primer setZF2 2 real time RT-PCRES 9712 M A|Z o} 3712 SAMA|
2 HE3AIZ] 23 272e| YMAZAM SMEESS EUCt (2B1-39).
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4) ASCLV4-CP (101 isolates) sequencedl CHEF =2fo|H Z=H C[X}2l

ACLSV4-CP Phylogenic tree

K 0404

3%%\%

1 50 100 150 200 250 300 350 400 450 51
Consensus (ST S SIS S WA e 8518 8 1 Il 1 e > I

Identity

6/. MH534903.1:68-5/6 L I I [T T T I i I_¥ 1 [ B 11 R ) I 1 | 11 ]
68. MFO69041. 'I 6796 7304 L T I N ] i IT W1 T T07 1T T HIT T 1 T T 1 L |
69. KY273477 i T T TiT i i B0 311 T (] [} T H T ol i ] I i |
70. KY273467. 1 107 615 [ 1T | I B I 1T I ] T 11 {5 | i IT 11
71.KY273458.1: 107 615 L T i} s B e B 1A T | IT = HTEE=1 I IT 5 i e §
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[ T T i} T T 17 700 | — [ T HT TT T T {1 |
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75. KJ544880.1:1-500 [ T TT 0T I I ] T o T T 1T S 1 1 i ) T T = = B! 1
76. KC404922. [ I ] 110 | T 3T 1 17T T_W1 LI 1 0 | L1 1 0 00,1 0 i | T T { I i |
77.KC404903. L L I T 1T 1T 1% ¥ Im 1 T 1 11 {0 U0 Y i ] B 11 ) [ —
78. HQ398250.1 99 607 L L ] 1T T 11§ ¥ in I - (] { I I B0 1 B T T |
79. MH534899.1:68-577 i T T - TN W) ] T - T T H_ 1§ 11 T TITT o 1
4 L I 1T T | I | DT T ITT T T W ITaT T T H TN T T T 1 1
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i T 1 S B 11 W ImE e HIT 1T T T T T 11

[ T I T B 1 { — 1T 3 —) T [ |

[ T 115 i 5 1 B {0 0 THT I T ] ==t

[ T T — I i I 1 = T —

[ T T T ¥ 1 [ N B T W | ) T [H) 1

[ =% (e I 1 TH 1 i T T i 1
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L I e L — | E—— T 1 T B = 1

L T T 1 T 11 W VTN 7 TT AT T TITT T TIT T H TTIT T 1T T 0 1

L T 171 Il § | TT WY | T HITT T T I T 1 T 1T 1T 1

[ il T TT T ¥ an {0 Y 10 [ 1 1 X1 C | s 1 i T T B

[ Tl  — - T T Y — O Y | T G i T 1 — ]

[ Tei=s T 1 T T 10 i | T 1T T T i T | e ey 1 1

[ T B I B I T & 1 T T B O 11 [ B ey |

98. AJ586643.1:1-498 L I T | E— T T W0 0 TTHIIIT =l 1]
99. A]S86642.1:1-498 L i i1} i s 1) i 0 i 0 ITT & 1 T 11 T W] I T {15 i |
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<18 1-42> Region of primer and probe set No.4 of 101 ACLSV-CP isolate sequences.
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1. ACLSV4-CP-179F
5-TCTTATCAAGATCTTCAAGACTACATCTTCG-3'

2. ACLSV4-CP-304P
5-TTTTCACAAACCTCTTTTICTACCATGCCTGAAGTG -3
5- TGA AGT ACA AAG GGG TTT TCA CAA ACC TCT [FAM-dT] T [THF] C
[BHQ1-dT] ACC ATG CCT GAA GTG -[3"-block]

3. ACLSV4-CP-396R
5-TATAAACATATTCAGACCTTIGTTGAAGTCG-3'

<38 1-43> Candidate of primer and probe set No.4 of ACLSV-CP isolate genes.

Eco48 Real time RT-qPCR- ACLSV4-CP m
e —re—r— . ou

Apple Apple Apple Apple Apple Apple Apple Taq 0.6 ul
1-1 1-2 2-1 2-2 3-1 3-3 3-4 14 1 ACLSV4-CP 179F 0.4 ul
+ + + + = = = + PCR ACLSV4-CP 396R 04 ul
3132 3054 - - - - - = ct Rox dye 0.2 ul
: - : : : & i I Rt 0.2 ul
[ 9 [ 0 | 11 | 12/ ow wo | | '
" m m Apple RNA 1.0 ul
14-2 15-1 15-2 3-2 DW 2.2 ul
7 + 2 + - = PCR 10 ul
Cct
m 42 [5min__|
ACLSV_509 bp 95(: 10 sec
S e e e T 4 95@ 5 sec
IR T T T T ] 40 cycles
EEEirrrriEEE  6OC 34 sec
95C 15 sec
5 = m= -
__.... 11 55C 15 sec
95C 15 sec

<33 1-44> Result of real time RT-PCR with primer set only from 101 ACLSV-CP isolate
primer probe set No.4.

(O ACLSV-CP isolates 10140l ChEt FM Xt
(28 1-40, 41).

O Primer 3 T2 S 0| 25}0f primers CIX}Ql 8t Z1}f, 5709 Z2lo|He} =Z2E MHET}
MME| OF StLIE Qlo|Z MEH (W7 A MM HEA

mu

2Mst Ao, 3AE= 2702 groupingol = ALCt

v

, O|Z (Primer probe set No. 4;
ASCLV4-CP-179F, ASCLV4-CP-304P, ASCLV4-CP-396R) & H7IstACt (& 1-42, 43).

QO ProbeE M 2|5t primer setPr2Z real time RT-PCRE 9712| LMA|Z e} 37d2] SMAZ
2 HrSAIZI 23, 2749 YMA[ROAM AMEIS S Bt (O81-44) .

%
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5) ASCLV5-CP (101 isolates) sequenceoll CHEF Z2fo|H C|X|el

ACLSV5-CP 366 F: CGACTTCAACAAAGGTCTGAATATGTTTATA
ACLSV5-CP 475 R: CATTTTCACTCTTTGCAAATTCAGTTTGTAA

<& 1-45> Candidate of primer set No.5 of ACLSV-CP isolate genes.

Eco48 — RT-gPCR - ACLSV5-CP
2x TB 5 ul
EEER RN RIS Tag 06 u
Apple Apple Apple Apple ACLSV5-CP 366F 0.4 ul
L 1= = 23 ACLSV5-CP 475R 0.4 ul
n + B - PCR
== . . o Rox dye 0.2 ul
76.9 = = Tm RT 0.2 ul
RNA 1.0 ul
DW 2.2 ul
10 ul
ACLSV_509 bp 42C m
- il 5 :: E' gl '?.-,‘I EI EI i i' E' i' 95C 10 sec
£555f8838s85¢ = S50 40 cycles
— 60C 34 sec
Besi - 95¢ 15 sec
—'... .ﬁ. 55¢ 15 sec
= ——— 95C 15 sec

<8 1-46> Result of real time RT-PCR with 101 ACLSV-CP isolate
primer set No.5.

O Primer 3 HEZLE.:H% 0|23t primers ClAIRl st AT}, 5712 Z2l0|HRI =22 M ET}
MM=zof OFofl £ Ct2 StLHE 2lelz MEf ) o|E (Primer set No. 5; ASCLV5-CP-366F,
ASCLV5-CP-475R) & ®7IstRdCt (

O Real time RT-PCRZ 4712 YAMA|Z L} BESA|ZI A1} 1712 LMAZ0AM 2MELSE E
Ct (2181-46) .

- 125 -



6) ASCLV6-CP (101 isolates) sequenceoll CHEF Zz2}lo|H C|X|el

ACLSV6-CP 178 F: ATCTTATCAAGATCTTCAAGACTACATCTTC
ACLSV6-CP 436 R: GGTTCATATTAGTTATTACTTTTTGCTGAGC

<18 1-47> Candidate of primer set No.6 of ACLSV-CP isolate genes.

Eco48 Real time RT-qPCR — ACLSV6-CP

[ 1 | 2 | 3 | 4 | I > S
Apple  Apple  Apple Apple Apple Apple  Apple Hi Taq 0.6 ul
I s s ACLSV6-CP 178F 0.4 ul
+ + + + - - - + PCR
— ) i ] i —— ACLSV6-CP 436R 0.4 ul
823 823 - - Tm Rox dye 0.2 ul
“““.ﬂm- ki 02l
| | | Apple RNA 1.0 ul
14-2  15-1 15-2 32 DW 22 ul
+ + + + - - PCR
) i i : ) : & 10 ul
S S B B B s2c—smn
: g 95C 10 sec
f 95C 5 sec
“ ACLSV_509 bp 40 cycles
‘J | D ¥ T T 60C 34 sec
| | §8% os5C 15 sec
— | | P . 55C 15 sec
—— —“” ane 95C 15 sec

<18 1-48> Result of real time RT-PCR with 101 ACLSV-CP isolate
primer set No.6.

O Primer 3 Z2 1S 0|50 primerE C|X}2l S B3}, 574 Z2lo|He} Z2E MET}

p
£ oz MEH 0| (Primer set No. 6; ASCLV6-CP-178F,

MM=lof a0l £ CchE sk
ASCLV6-CP-436R) & HWII5tct (8 1-47)

QO Real time RT-PCRES 9712 LYMA|Z e} 3742 SMHAIZ2l UESA|ZI Z3}, 2719 LM A=
Mok tMute s Hoict (181-48).
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7) ASCLV7-CP (101 isolates) sequenceoll CH&t Z2fo|H C|XIQl

ACLSV7-CP 178 F: ATCTTATCAAGATCTTCAAGACTACATCTTC
ACLSV7-CP 475 R: CATTTTCACTCTTTGCAAATTCAGTTTGTAA

<18 1-49> Candidate of primer set No.7 of ACLSV-CP isolate genes.

Eco48 real time RT-qPCR — ACLSV7-CP

B AT AT EEE T 5 ul
Apple  Apple  Apple  Apple Apple Apple Apple HY Taq 0.6 ul
L ACLSV7-CP 178F 0.4 ul
+ - - + = e - & PCR
2911 2823 : 3 ) . _ ) ct ACLSV7-CP 475R 0.4 ul
82 826 = - Tm Rox dye 0.2 ul
nlmnnm- il 24
| | G| Apple RNA 1.0 ul
14-2 15-1 15-2 32 DW 5ol
+ + + + - - PCR
) ) : § i o 10 ul
S B s2c_[smin
95C 10 sec
ACLSV_509 b 95C 5 Sec
ot i 40 cycles
60C 34 sec
95C 15 sec
et ) 55C 15 sec
— B L LRCED 95C 15 sec

<8 1-50> Result of real time RT-PCR with 101 ACLSV-CP isolate
primer set No.7.

O Primer 3 Z21¥ S 0|&30{ primerE ClAtel &t Z1f, 571e Z2lo|Het Z2E METt
MMEl0] OF0of &£ cf2 SIS 2lolz MEH o|Z (Primer set No. 7; ASCLV7-CP-178F,
ASCLV7-CP-475R) & HW7lstHct (& 1-49)

O Real time RT-PCRZ 9712 %é./\l o 3742| SHAIRR} BESAIZ] Z T}, 2749 YAH A =0
Mok ekMute s Hoict (231-50).
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3. Broad bean wilt virus 2 (BBWV2) - RPA probe ZAITHA] ZiHF

IX1832... JKI832... KCB25... K1832. JX1832... JX1832... KCB25... KCO25.. KCO25... IX1832... KCOZ5... KCB2S... KCGZS. KIT891... KF4965... KCT10, 1X1832... NC_OD. MKITE.
IK185228,1 3 5 0% | 95.1 3 83.7% 8% "84.1% | 80 80.8% | 79 78.9% | 76.9%
1X163226,1 Broad 9 93.1% 9 5 a 9 3 | 82.8% | 83.4% | ¢ . 80.6% 78.5% | 76.6%
KC625508.1 i 78.4% |
X185232.1 78.9%
KT380023,1 ¥ " 83.6° ¢ 8 2% | 78.8%
X185222.1 Broad 4 g ¢ A 537% 835 B 4% | 78.8%
X183224.1 Broad % 6 | 83.4% 1% | 78.6%
KCo25511.1 0 8 ;. 78.2%
KC625510,1 3 5% | 83.8% | 82.8% | 4% 2% | 78.2%
KC625509.1 9 X % 0.5% | & 2% | 78.2%
X185230,1 5 7 7 ¢ 5 1 % 2% | 78.5%
KCezs518, 1 78.5%
KCB25512,1 . 82.7% | 5% | 78.5%
KC825513.1 o 7 4, 4.0% | B4.1% 5% . 8
KT380021.1 % ¥ > 1 o % 4% | 78.6%
KC625514.1 ¢ 2 2 3 6 | 62 3 X 4% | 78.3%
KCoz5515,1 B i ¥ X v 5% | 78.5% |
KCB25507.1 ¢ 93 2 % 7l 03.5% % 82.0% | | 78.2%
JFT04084.1 Broad X | 8345 83.4% 82.1% |

LeagTazs, 1 ' i 99.0

KKE35590,1 | 83.3%  B34%

MH#47989.1

KIB25857.1 I | 83.1% | B3.3% |

KU309314.1 E |

KT215096,1

1789137.1 83.8% 83.6% 6| 8 5 3 |84,

KF493597,1 80, % 2% | 805%

KC110085.1 i X 0 Y 80.7%

KMOT6649,1 7 79. X 2% | 79. . i 2% | 79.2% % 5 9.8% | 79 80.8%

X183234.1 7 Y X X X X 8.2% | 78.2% | 78.2% | 78. I X 8.5% | 76 i 3% | 78.2% | 19.8% 79.5%

NC_003004.1 . 1% . 4% | % X . 76.7% . f . f . . 76.2% | 78.2% 9% | 77.2% | 7

KC625505.1 X X 78.8% 795% | 79.4% X 78.4% | 79.8% | 78.5% | 19.2% 80.7

MK118749.1 . 79.6% | 79.8% . 79.5% | 795% X 795% | 79.4% | 79.3% | 79.2% X . . 79.6% | 79.6% | 79.9% g 795% X 78.9% | 81.7% | 81.0% | 82.5%

<18 1-51> Homology distance of 33 BBWV2 isolate sequences.

<8 1-52> Phylogenic tree of 33 BBWV2 isolate sequences.
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Identity '[*f '._‘w."‘-*“#w."""vf-‘\"a'-’ 5o NS NNy 3 SRR w] m o ] j-[ '*f-‘:e\_'-r',;z_-,l
10. KC625509.1 1 0 T 1 1
11.JX183230.1 01000110 0 0 A 11
12.KC625518.1 ) 111 1 00 W 11 D RN W] T THCHOHI
13. KC625512.1 N 1111 O O O O A O

14. KC625513.1

15. KT380021.1

16. KC625514.1

17. KC625515.1

18. KC625507.1

19. JF704084.1 Broad bean w..
20.1C497425.1

21. KX686590.1

22. MH447989.1 (T A A A T
23.K|825857.1
24. KU309314.1
25. KT246496.1
26.KJ789137.1
27. KF498697.1
28.KC110085.1
29. KM076649.1 ST T A T A T T O TR T T TR H

30. JX183234.1 (T A A T T T T
31. NC_003004.1 LA A O T T T ]
32. KC625506.1 (A R R A T T T T
33. MK118749.1 (T I T

<718 1-53> Region of primer and probe set of 33 BBWV2 isolate sequences.

1. BBWV22-135F:
5'- GATTTAAAGCGCACCATATATTTTGAAACTT -3

2. BBWV22-261P:
5'- CGT CCT GAA CTT GTT GCA GTG TTA GAT AGA [FAM-dT] A [THF] T [BHQ1-dT]
TTC AGA AAT CAT AAG-[3'-block]

3. BBWV22-422R:
5'-TATGCAAATTCGATCCTCAATATGTAGTAAC-3

<& 1-54> Candidate of primer probe set of 33 BBW2 isolate genes.

(O BBWV2 isolates 33740 CH&t FMALE M8 21, 5712 OE2 2 LIFAUCH (23 1-51,
52) .

O Primer 3 Z2I1H S 0| 23510 primerE ClAICl 8t AL} 5 * 2o Z ofe{7ie =2lo|H e}
Z2E MEJH 4M=of OFoAM stbtel ZEjo|H Z2E ME (WM MM HA)E MY
sto]  olzZserMSIgiCE, o] ZZ2lo|He} Z=ZE  (Primer probe set; BBWV22-135F,
BBWV22-261P, BBWV22-422R)2| EMS HWItstCt (28 1-53, 54).

O RPA Exo kitE& AF335H0] 57X 2 -T'——’;c—j'ﬁa.j Hio|2{ A= (CMV, BBWV, PMMoV, PepMoV, TWSV)
I} WRAEFES S Z=ALsH Z3b, BBWY2ol TH A HESSIRICH (218 1-55) .

(O Exo RT RPA HFS2 39°COIlM 2027t T-8 UV Scanneroll A BFSA|Z T SMO=Z2l 57

WP

I
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CMV-RS-1-1 CMV-RS-1-2 + control of CMV
PMMoV-Chaff-1 PMMoV-Chaff-2 PepMoV-P-1
TSWV-P-1 Tswyp2  BBWVZPh

ot= BFS0]

BBWV2-Ca-1

<38

oo
AL

ct (28 1-55).

BBWV2-Ca-2

1-55> RPA Exo-RT reaction of primer

BBWV2-Ph-1

probe set of BBW2 with several viruses.
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[N | acwia | raur |
1

2%RB 10 ul Brevibacterium casei Negative
2 Micrococcus luteus Negative
100mM dNTP 0.7 ul -
3 Streptococcus pyogenes Negative
10x 20 ul 4 Streptococcus mitis/oralis Negative
20x 1.0 ul 5 Serratia marcescens Negative
50x 0.4 ul 6 Enterobacter aerogenes Negative
7 Klebsiella oxytoca Negative
RT 0.4 ul -
8 Staphylococcus warneri Negative
BBWV22-135F 0.7 ul 9 Proteus mirabilis Negative
BBWV22-422R 0.7 ul 10 Citrobacter freundi Negative
BBWV22-261P 1pM 1.5 ul 1 Enterococcus faecalis Negative
12 Streptococcus agalactiae Negative
MgOAC 1.6
13 Staphylococcus epidemidis Negative
RNA 1.0 ul 14 Enterobacter cloacae ssp Negative
/e
TOTAL 20 ul cloacae
15 Propionibacterium acnes Negative
16 Dermabacter homins Negative
17 Stenotrophomonas Negative
maltophilia
18 Distilled water Negative
Positive BBWV2 Positive
control - mRNA transcript
Brevibacterium casei Micrococeus luteus Streptococcus pyogenes Streptococcus mitis/oralls
gt - - i g . s s " N oo =
Serratia marcescens Enterobacter aerogenes + control of BBWV DW
5 : - : o - f . - i -
Enterobacter cloacae . .
7 te/k Propionibacterium acnes 7
Staphylococcus epidemidis ssp cloacae P Dermabacter homins
- nvl_ - - e m’!‘" . - -
" S— E— : p
Stenotrophomonas
maltophilia + control of BBWV DwW

|
R EE ¥ &t b
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundii

.
]

LI T
L I
ErE 4 & tob
IR

i e e m— v —r N A

Enterococcus faecalls Streptococcus agalactiae + control of BBWV Dw

IR RN
[N
[N
\
I

<18l 1-56> RPA Exo-RT reaction of primer probe set of BBAV2 with several bacteria.

O 172429| ete|2|otoll CHet FH AR} HHEo| M= BBW2 primer2t probe MEZL BFE2 S SHX| &
of 100%2| £0|=E HEFcCt (1E1-56).
O o|ate] ZAIE RT-RPA BBWV2 detection kitoll CHEF A|MZS MZSIFCH (28 1-57, 58).

<% 1-57> BBWV2 ER Detection kit.
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LCM Science Co., Ltd

LCM-BBWV2-ER

Revision No.: LCM-BBWV2-ER-0001
Issue Date: Aug 13, 2021

User Manual

For Research Use Only

Manufactured by LCM Science Co., Ltd
Tel: +82-02-1588-3546 www.yuglobal.wavework kr, nova3546@Ilcmscience.co.kr

161-10 Baekto-ri Hyangnam-eup Hwaseong-si Gyeonggido South Korea.
Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 speegene@naver.com

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
fluorescence monitoring.

2. Storage conditions
The kit should be kept -20C (Full activity is guaranteed for 6 months).

3. Application

The Broad bean wilt virus 2 (BBWV2) ER-Detection kit contains specially
designed probe and primer set for amplification of segment RNA2 gene to detect
the BBWV2 viral RNA from specimens.

4. Product Description

Broad bean wilt virus (BBWV) is the type species of the genus Fabavirus in the family
Comoviridae. It is transmitted by aphids, mostly Aphis gossypii and Myzus persicae, with
infection rate of 60 — 90% in a nonpersistent manner and has a wide host range. By
serological and molecular studies, BBWYV isolates are classified into two groups, Broad bean
wilt virus 1 (BBWV1) and Broad bean wilt virus 2 (BBWV2). Although they show the similar
genome structures and ions, the nucleotide (nt) identity between them was
limited (39% —67%). The genome is composed of two single stranded positive-sense RNA
molecules, RNA-1 and RNA-2, that are encapsidated separately into icosahedral virions.
Although BBWV1 has not been detected yet, disease incidences caused by BBWV2 have
been reported in Korea. BBWV2 RNA-1 and RNA-2 are about 6 kb and 4 kb nucleotides in
length, respectively, contain a single open reading frame (ORF), and thus translated into a
single polyprotein precursor from which functional proteins are produced by proteolytic
cleavage. RNA-1 encodes five proteins containing cofactor protease (Co-pro), NTP-binding
motif (NTBM), genome-linked viral protein (VPg), protease (Pro) and RNA-dependent
RNA polymerase (RARp) while RNA2 encodes three proteins containing movement protein
(MP), large coat protein (LCP) and small coat protein (SCP). Up to date, the complete
nucleotide sequences of eight BBWV2 isolates and partial sequences of twenty-five BBWV2
isolates from various host plants have been reported. BBWV?2 is a destructive pathogen in
many economically important horticultural and ornamental crops, and has a worldwide
distribution. In Korea, it has been reported that BBWV2 naturally infects red pepper,
broad bean, pea, spinach, perilla, lily, Genfiana spp., gladiolus, celery, etc. Especially,
occurrence of BBWV2 in red pepper has increased by single and mixed infection with
Cucumber mosaic virus (CMV) and other viruses.

The Broad bean wilt virus 2 (BBWV2) ER-Detection Kit contains a specific ready-to-use
system for the detection of the Broad bean wilt virus 2 by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Ltd). The master contains enzymes
and reagents including specific probe and primer sets which is specially designed to amplify
the segment RNA2 gene for the unique amplification of the Broad bean wilt virus 2 RNA
within 15-20 min.

5. Kit Contents

Number Name of Reagent CAP Qty /50 rxns
1 BBWV2 Enzyme Master Mix ENZ 1 vial, 780 pl
2 BBWV2 Probe PRO 1 vial, 80 pl
3 BBWV2 Primer Mix PRM 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 90 pl
5 BBWV2 Positive control POS 1 vial, 50 pl
6 Molecular Grade Water bw 1 vial, 1 ml

6. Required Materials and Devices
Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips

(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure
7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial kits.

Broad Bean Wilt Virus 2 (BBWV2) ER-Detection Kit 50 rxn

7.2. RPA reaction

No Reagent 1rxn 8 rxn
1 BBWV2 Enzyme Master Mix 14.0 pl 1M2pl
2 BBWV2 Probe 1.5l 12.0 yl
3 BBWV2 Primer Mix 1.4l 1.2 pl
4 280 mM Magnesium Acetate 1.6 pl 12.8 pl
5 RNA 1.0 Xl

Total 20.0 i 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

Step No. of Cycle Duration
1 40 30 sec
8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control
8. Reading the Result
Exp. example
Positive reaction Negative reaction
= ~ e Cut off

<Example of BBWV2 RT-RPA reaction at T8 UV scanner>

Case Z‘:‘i::‘: N:og" trole RSNeEZ Interpretation (Ct value)
1 + - + BBWV2 Positive
2 + | - - BBWV2 Negative
3 + [ + +-
4 - + +- Invalid result / retest
5 - - +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the Kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20 C to -80 C.

I—CMSCIENCE
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<18 1-58> Insert of BBWV2 ER Detection kit.
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B BBW2 nfo detection kit - =77 |& - 2|0 Z3}

1. nfoBBWV22-135F:
5'- GATTTAAAGCGCACCATATATTTTGAAACTT -3

2. nfoBBWV22-261P:
5'- [FAM] CGT CCT GAA CTT GTT GCA GTG TTA GAT AGA A dSpacer TT
TTC AGA AAT CAT AAG-Spacer C3-3

3. nfoBBWV22-422R:
5'-[Biotin] TATGCAAATTCGATCCTCAATATGTAGTAAC-3

<33 1-59> RPA nfo primer probe set of BBWVZ2.

BBWV2 nfo kit test

Primer free R
buffer
BBWV22-135F 2.1 ul

BBWV22-422R 2.1 ul
BBWV22-261P 0.3 ul

RT 1.0 ul
RNA 1.0 ul
DW 11.5 ul
MgOAc 2.5 ul
Total 50 ul

<18 1-60> RPA nfo-RT reaction of primer probe set of BBW2 with BBWV2.

O dm A Mo A A0l A 7HEESE Exo RT BBWV2 primer & probe setE 28735104 PCRDE 0|5t &
ot Am} Eo| Jh=8t nfo primer probesS TASIFCH (& 1-59).

O st diolg{ Aol s AFS nfo kitel master mixoll 1 ul E10 39COIM 152-2087F HISA|ZI
Z FAFo| 10 ul €32 90 ul wash buffer2 &8{FHA Z1IES ZHESHSCE,

FACE.

ot

O a2 1-601f Z0| nfo primer probe= BBWV2 HIO|E{AEZE Z HZE
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Efod 77|

B BBW2 end point detection kit - &

e

g vlame |

F- e 22

BBWV2
1500 P <0.0001 2xRB 10
r?=0.9998 100 mM dNTP 07
10X B 9
2 1000
s 20X B 1
>
= RT 1
£ s00-
BBWV2 nfo135F 0.5
BBWV2 nfo422R 05
0_\\\\\\\\ AR 1
QO N & QO X
S FTFSFSFEFTS &S S MgOAc 15
L O O
) DW 18
Time
Total 20
5 min(+) 5min(-)  10min(+)  10min(-)  15min(+)  15min(-) 20 min(+)
52 30 569 130 727 291 972
49 29 587 135 721 291 955

<718l 1-61> RPA end point reaction with primer set of BBWV2 according to the time.

20 min(-)

2x RB 10
LoD
< 100 mM dNTP 0.7
1000 P<0.0001
r2=1 .0000 10X B 9
800 —
g 20X B 1
§ 6007 RT 1
g —
E oo B B———— BBWV2 nfo135F 0.5
L
BBWV2 nfo422R 0.5
200
RNA 1.0
0- T T T T MgOAc 1.5
10° 10° 10* 10° 10 10’ 10° pw -
Dilution L U
Total 20
108 108 104 103 102 101 100 DW
792 814 592 534 462 422 412 398
796 817 595 535 463 423 413 399

<33 1-62> Limitation of detection of RPA end point reaction with primer set of BBWV2.

oo O O

O

ol M| &l Mpo| o1 A0f| A JH et Exo RT BBWV2 primer & probe setS 2835101 syber green |12

0| 2%t end point detection kitE HMZESIFCE.

RPA basic kitE 0| 2310 nfo kitoll AF2St primer setZ master mix

MES 1 ul €12 39CofA

SFSAIZAC

b
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4. Cucumber mosaic virus (CMV) — RPA probe ZTICHA| 7f gt

it )
%

e Wofo b
(o

Ay

B alamy stock photo

AF127... L15336,1 AF196... EF202... LCAT... GUOO2 EF216... D2876.. U2021... AY429.. AFO1S.. DA49.. KPO33.. D1640.. D1249... NC_00... AJS178... ABOO4... L36251,1 KRS35... JXOT42,,, KC527... KI400O.. EUTZS...
M21464.1 ¢ 9 ) 2% | ¢ ) 72.0% | 69.9% | 71.2% | 70.5% | 71.5% | 71.6% | 71.7% | 71.7% | 71.8% | 71.8% | 71.7% | 71.3% | 72.1% | 72.0% 70.5% | 71.1%
AF127976.1 % 98.4% % 7% | 71.8% | 69.6% | 70.9% | 70.4% | 71.3% | 71.5% | 71.5% | 71.4% | 71.5% 71.5% | 71.0% | 71.8% | 71.8% | 71.9% | 70.5% | 70.9%
L15336,1 98.09 9 98.2% 8% | 71.9% | 69.8% | 71.1% | 70.6% 71.5% | 71.5% | 71.4% | 715% | 71.4% | 71.2% 70.5% | 71.0%
AF198103,1 98.1% 0% 8% | 71.7% | 69.9% | 71.1% | 70.6% 71.2% | 71.1% | 71 71.2% | 70.9% 8% | 70.4% | 70.7%
EF202597,1 : 72.1% | 70.0% 8% | 71. 7% | 71.5% | 71. 71.7% | 71.3% | 71 X 2% | 70.8% | 71.3%
LC487909,1 72.1% | 70.0% 71.9% | 71.7% | 72. . 3% | 70.7% | 71.2%
GU002300,1 5% 71.4% | 69.2% 70 | K 0 70.5%
EF216867.1 | 71.9%

EF216865.1 | 71.8%
D28780.1 | 72.0%
U202191 | pe.9%
Av429432.1 | 71.2%
AFO13291.1 | 70.5%
D49496.1
KP033526,1
D16405.1
D12499.1
NC_001440.1
Al517802.1
ABO0ATSI 1
136251,1
KR535607.1
JX014248.1
KC527749.1

87.8% e
KUS56989.1 Z : 7 7 64.5% 63.7% | 68.8% | 68.5% | 68.9% 67.9% | 68.8% | 69.3% | 68.7% | 68.9% | 69.0% | 69.2% | 68.4% | 67.6% | 69.2% | 69.0% 67.6% | 67.7%

<33 1-63> Homology distance of CMV isolates.
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<18 1-64> Phylogenic tree of CMV isolates.
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] 250 500 750 1,000 1,250 1,500 1,750 2,000 2,350
Consensus . U |
1A
rr
4A
LA
A
Identity 0T i e R R
1. M21464.1 I i
2. AF127576.1 I
3.L15336.1 I
4. AF1981031 I
5. EF202557.1 I
6. LC487909.1 I

7. GUO0Z300.1

8. EF216867.1 10 5110 1§ 11 B 1 0 R0 11 O 0 B
9. EF216865.1 110 718 T 5 B 1 O 5.0 111 O O O 110 1 101
10. D28780.1 (10 518 15 T O 1 1 0 O G111 1, 110,001
11.U20219.1

12. AY429432.1 1151811080 I I A A

13. AF013291.1 10100100 O 1 HTIED

14. D49496.1

15. KPO33526.1 [HHIHIHT T T I T T T 1 T T O T I TR T T T T T W THER
16. D16405.1 DOTTTHET B N ) O 50 6 S 00 A3
17. D12499.1 NITHIH ) 5 0 ) g O T T T TR HCHTHI
18. NC_001440.1 IHOTHH 1 | S ' ) T T T T TR HEHIHI
19. AJ517802.1 [HIHITH N | O 11 ) S W T T T TR HEHIHI
20. ABO04781.1 IIIHIH I I 0O 1 O Y W 11
21.136251.1 (IR T I O T T T THOHHH T I T T O T T T e HHTHIT
22. KR535607.1 (IR 1 O O M OO 0 T O O I 0 O WGB3
23.JX014248.1 [ITTHH N 15 ' 11 O O O | O 0101 W 11
24, KC527749.1 T T T T IO T T O HHIH T O T 1T T [ I

CHRTIHT T O IO T T T T HHIHED

25, K]400004.1

26. EU723565.1
27.DQ399550.1
28. KU558988.1

<18 1-65> Candidate of primer probe sets of CMV isolates.

1. CMV-1,589 F:
5 -TCTTATTATGGTAAAAGGTTGTTATTACCTGATTC-3'

2. CMV-1,627 P :
5'-TGA TTC AGT CAC GGA ATA TGA TAA GAA GCT [FAM-dT] G [THF] T [BHQ1-dT] CGC
GCA TTC AAA TTC- [3'-block]

3. CMV-1697R:
5'- TAGAATCAAATTTCGGCAAAGGATTAACTCGAATT-3'

<718 1-66> RPA exo primer & probe set of CMV isolates.
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BBWV2-Ca-1 BBWV2-Ca-2 BBWV2-Ph-1 BBWV2-Ph-1

CMV-RS-1-1 CMV-RS-1-2 + control of CMV DW
PMMoV-Chaff-1 PMMoV-Chaff-2 PepMoV-P-1 PepMoV-P-2
TSWV-P-1 TSWV-P-2 + control of CMV DW

<718 1-67> RT-RPA reaction with exo primer & probe set of CMV isolates.

Brevibacterium caser Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralls

Serratia marcescens Enterobacter aerogenes + control of CMV Dw




Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundii
Enterococcus faecalis Streptococcus agalactiae + control of CMV DW
I | !
) - Enterobacter ¢l - . .
Staphylococcus epidemidis ” ersspai /(é;;ccac;acae Propionibacterium acnes Dermabacter homins
Stenotrophomonas
maltophilia + control of CMV bw
I
B ) \ :
i
|
- AL

<71% 1-68> RPA Exo-RT reaction of primer probe set of CMV with several bacteria.
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1x108 1x10% 1104 1x103

1x102 1x10° 1x10° bw

<718 1-69> Limitation of Detection of RPA Exo-RT reaction with primer probe set of CMV.

mjn

O CMV isolates 28740l CHEH R& At
1-63, 64).

O Primer 3 Z2Z1M 2 0|85}0{ primerE ClAtQl & Zx}, 3 ' Zo2 stOFe =
Z22 MEJH M=o OF0A stetel Z2lo|lH =22 MEE MAEsto] 35t
Ct. O] Z2fo|He} ZZE (Primer probe set; CMV-1589F, CMV-1627P, CMV-1697R) 2| EM &
HIlstch (18 1-65, 66).

(O RPA Exo kitE AFS38t0{ 57X &z HiO[2{AS (CMV, BBWY, PMMoV, PepMoV, TWSV)

= H
I} MAEFS S EAPsH ZTb, cMvollgh B HbSEICt (T2 1-67).

2EM5 At 3 ie] 282z LHHUCH (2

rOI'

(O Exo RT RPA B2 39COIA 20&27ZF T-8 UV Scannerdll A BFEA|ZH 1 SMOix=#2l SF=
eft= HkZ2o| |iUct (23 1-67).
O 17d2| ete|z|otol| Chst X XIRb HESO M= CMV primer 2t probe MEZI BFS S SIX| &

of 100%2] So0|=& =2t (181-68).
O z2ZHESHHIE Lot27| 25t0 S e st M =TS 10°-10° copies/ul 7HX| SHAA
5|MSH = 39COolA 2027 BFSAIZI Z3 1 copies7HAl AZ&EO| =HACt (2 1-69) .
O o|ate| ZIIZ RT-RPA CMV detection kitoll CHEr AlMES A =&fst¥ct (28 1-70, 71).
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<18 1-70> CMV ER Detection Kkit.
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LCM Science Co., Ltd

LCM-CMV-ER

Revision No.: LCM-CMV-ER-0001
Issue Date: Aug 13, 2021

User Manual

For Research Use Only

Manufactured by LCM Science Co., Ltd
Tel:
161-10 Baekts

82-02-1588-3546 www.yuglobal.wavework.kr, nova3546@Icmscience.co.kr

p Hw g-si Gyeonggido South Korea.
Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 speegene@naver.com

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
fluorescence monitoring.

2. Storage conditions
The kit should be kept -20°C (Full activity is guaranteed for 6 months).
3. Application

The Cucumber Mosaic Virus (CMV) ER-Detection kit contains specially
designed probe and primer set for amplification of segment RNA3 gene to detect
the CMYV viral RNA from specimens.

4. Product Description

Cucumber mosaic virus (CMV) is a plant pathogenic virus| in the family Bromoviridae.
This virus has a worldwide distribution and a very wide host range. In fact it has the
reputation of having the widest host range of any known plant virus. It can be transmitted
from plant to plant both mechanically by sap and by aphids in a stylet-borne fashion. It can
also be transmitted in seeds and by the parasitic weeds, Cuscuta sp. (dodder). This virus
was first characterized in cucumbers (Cucumis sativus) showing mosaic symptoms in 1934,
hence the name Cucumber mosaic. Since then, it has been found to infect a great variety of
other plants. These include other vegetables such as squash, melons, peppers, tomatoes,
beans, carrots, celery, lettuce, spinach, beets, many ornamentals and bedding plants, such
as Nareci and various weeds. Its presence has been confirmed on every continent of the
world, including Antarctica. CMV is non-persistently non-circulatively transmitted by more
than 80 different aphid species, among other vectors. As consequences, the virus is easily
spread, and can be found worldwide. CMV infects over 1200 plant species, including
important crops and ornamental species. In its plant host, CMV can induce severe damage,
which often lead to economical losses, as it has been proven to cause to 10-20% loss of field
yield. CMV is a linear positive-sense, tripartite single-stranded RNA virus. Its genome size
is 8.623 kb and it is divided among RNAI1 (3357 bp), RNA2 (3050 bp), and RNA3 (2216 bp),
all of which has a tRNA-like structure. These three RNAs encode five proteins, proteins 1a,
2a, 2b, movement protein (MP) and coat protein (CP). While proteins 1a and 2a are
responsible for the replication of the virus, protein 2b is the host-silencing suppressor. The
RNA is surrounded by a protein coat consisting of 32 copies of a single structural protein
which form isometric particles.

The Cucumber Mosaic Virus (CMV) ER-Detection kit contains a specific ready-to-use
system for the detection of the Cucumber Mosaic Virus by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Ltd). The master contains enzymes
and reagents including specific probe and primer sets which is specially designed to amplify
the segment RNA3 gene for the unique amplification of the Cucumber Mosaic Virus RNA
within 15-20 min.

5. Kit Contents

Number Name of Reagen CAP Qty / 50
1 iCMV Enzyme Master Mix ENZ 1 vial, 780 pl
2 CMV Probe PRO 1 vial, 80 pl
3 ;’CMV Primer Mix PRM [ 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 90 pl
5 1CMV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water bw 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

7.2. RPA reaction

No Reagent 1 rxn 8 rxn
1 CMV Enzyme Master Mix 14.0 pl M2 pl
2 CMV Probe 1.5l 12.0 yl
3 CMV Primer Mix 1.4 pl 1.2l
4 280 mM Magnesium Acetate 1.6 pl 12.8 pl
5 RNA 1.0l X ul
Total 20.0 i 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.
Step No. of Cycle Temperature Duration

1 40 3 c

30 sec

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result
Exp. example

Positive reaction Negative reaction

(0 F:t):ontrole Nceognatrt‘:fle RS;AQS
1 + - . CMV Positive |
2 s | . - CMV Negative ‘
3 + + +-
4 - + [ Invalid result / retest
5 - - +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80 C.

I—CMCIENCE ;
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<18l 1-71> Insert of CMV ER Detection Kit.
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Bl CMV nfo detection kit - =AY

1. CMVnfo-1,589 F:
5 -TCTTATTATGGTAAAAGGTTGTTATTACCTGATTC-3

2. CMVnfo-1,627 P :
5'- [FAM] TGA TTC AGT CAC GGA ATA TGA TAA GAA GCT G [THF] TT CGC
GCA TTC AAA TTC- [3'-block]

2" CMVnfo2-1,627 P
5'- [FAM] TGA TTC AGT CAC GGA ATA TGA TAA GAA GCT [FAM-dT] G [THF] TT CGC
GCA TTC AAA TTC- [3'-block]
2" CMVnfo3-1,627 P
5'- [FAM] TGA TTC AGT CAC GGA ATA TGA TAA GAA GCT G-dSpacer-TT CGC
GCA TTC AAA TTC- Spacer 3-3’

3. CMVnfo-1697R:
5'- [Biotin]TAGAATCAAATTTCGGCAAAGGATTAACTCGAATT-3

<33 1-72> RT-RPA nfo primer probe set of CMV.
O dM A Mol AA A THEESEH Exo RT CMV primer & probe setE S&35t0{ PCRDS 0|28t S0t
Z 1} 2t&o| 7Hs3F nfo primer probeS2 SHASIFCH (28 1-72).

O sl et vlolzfAe]l SHALS nfo kit2l master mixol 1 ul 210 39COIAl 152-20227F IS A[Z]
% PCRD MZ FF0o| 10 ul 212 90 ul wash buffer2 E8iFHAM ZH1E ZHESIGC

O o7lle] =z ZHEZFof cb stufoto|l o|ekstALiol CMWE HAEY = AUJYE Zo|
CMVnfo3-1,627 probeXict (18 1-73).

g =7

O
Ijo

<33 1-73> RT-RPA nfo reaction with CMVnfo3-1,627p probe set of CMV.
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RPA probe ZITHA| 74 gt

5. Peper mottle virus (PepMoV)

EUSS6,,. EUSS6,,, DQB31,,, AB126,,, ELSES,,, EUSES, . EUSSB,.. EUS86.,, EUSGE,., EUSEE,,, EUSEE, : EUSS6,,. EUSH! EUSE6,,, KXB50,, EU5EB,
EUSE6136.1 c g
EUS86131.1
DQE31638.1
AB126033.1
EUS88122,1
EUS86130.1
EUSE8129,1
EUS86133.1
EUSE8135.1
EUES6134.1
EUS86125,1
EUSE6121.1
EUSE6124.1
EUES6127.1
EUSS6128,1
EUS88132.1
EUS86125.1
KHB50857, 1
EUS86126.1
M98425,1

94, ! 94.7% | 94.8° 94,
93.6% | 93.5% | 93.6% | 93.4% [oa.7% | 93.6% | 93.6% | 93.4% | 93.6% | 93.5% | 934%\ 93.5% | 93.6% | 93.4% | 93.6% | 93.4% | 93.4% | 93.a% \ 93.5%

AF501591,1 |

<8 1-74> Homology distance of 21 PepMoV isolates.
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<8 1-75> Phylogenic tree of 21 PepMoV isolates.
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1 2,000 4,01 6,000 8,000 9,735

Consensus e

I 1 [T1,

I 1 M1

M I
Identity ! [ T T v flﬂilll [T T T 1T
1. EU586136.1 113 ) HITT T H
2.EUS86131.1 O W T TTTT T HTITT T T - KT HITTTT TT W T T HTT TH
3.DQ631638.1 [ || — K T T T T* O 1T T T 1H
4. AB126033.1 MCTHITT T K 1 LB 0 | O O I H]
5. EU586122.1 MW T OT T W T ¢ M HT T T [T TH
6. EU586130.1 MW T T T W 1T [0 TN T ITHT 1| B —
7.EU586129.1 111 00 N N 1 LI 1 S D O | | 1
8. EU586133.1 r  TTHI I 1 It 1 TTETIT—1 !IIIIlI]] HIITT T 1T THT T HITTT T Hl
9. EU586135.1 181 . S 1 Iy D H T TOT O T H)
10. EUS86134.1 1 110 S O S N O O O L N O ) O
11. EUS86123.1 111 I S S S 0 1 ) I
12. EUS86121.1 1 1 | S S G O N I O 1 O |
13. EU586124.1 OO HI | I 1 L H TH I 1T T THE I HIT H)
14. EU586127.1 O 1 1 1 M T 1T WL H I [T DOoT ] [TTH]
15. EU586128.1 111 [ HOT T W T 0T I g THOIHC T T W TT T TTTH
16. EUS86132.1 - | S | O 0 | I | | | O 11—
17. EU586125.1 10 [T I 1 D 0 1
18. KX650857.1 1 111 1 1
19. EU586126.1 BTN T TITH T 1T TW I W T T T I T JTTHIET T HI
20. M96425.1 0

21. AF501591.1

<18 1-76> Region of RPA exo primers and probes of 21 PepMoV isolates.

1. PepMoV-4197 F.
5°-ATTTAGAAGCTTAATTCATACATACCACACTAATT-3

2. PepMoV-4,379 P :
5'- ACA TGA TCC AAT ACG GAA ATA ACT TAT TAG [FAM-dT] G [THF] A [BHQ1-dT} GTA GCT
AGT TAT AAT -[3'-block]

3. PepMoV-4,594 R:
5'- AACATCTATATCCAAAGTTACTCCATTTTCAATAA -3’

<18 1-77> RPA exo primer and probe of 21 PepMoV isolates.

- 145 -



BBWV2-Ca-1 BBWV2-Ca-2 BBWV2-Ph-1 BBWV2-Ph-1

CMV-RS-1-1 CMV-RS-1-2 + control of PepMoV DW

) i R Sesee R S S B n—
PMMoV-Chaff-1 PMMoV-Chaff-2 PepMoV-P-1 PepMoV-P-2
TSWV-P-1

:‘7”“_}\/ ,,,,,,,, E——————

<33 1-78> RT-RPA exo reaction with PepMoV primer and probe set.

Brevibacterium casel Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis

Serratia marcescens Enterobacter aerogenes + control of PepMoV DW
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundii

- - —— = - |
. ‘ Il ; | —— -
Enterococcus faecalis Streptococcus agalactiae + control of PepMoV Dw
. L. Enterobacter cloacae Propionibacterium Dermabacter homins
Staphylococcus epidemidis ssp cloacae acnes
- | .
Stenotrophomonas
maltophilia + control of PepMoV Dw

w O ———— Sht ',-‘i‘vv ———————— - S

T =" - pr— =
" ‘ . ‘ B ‘

4 - - ; | . |

<718 1-79> RPA Exo-RT reaction of primer probe set of PepMoV with several bacteria.
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| No | Bacteria | _result |

1

O oo ~N oo v B~ w N

—x T . R
A W N =2 O

15
16
17

18

Positive
control

1x108

<12 1-80> Limitation

Brevibacterium casel
Micrococcus luteus
Streptococcus pyogenes
Streptococcus mitis/oralis
Serratia marcescens
Enterobacter aetogenes
Klebsiella oxytoca
Staphylococcus warneri
Proteus mirabilis
Citrobacter freund/i
Enterococcus faecalis
Streptococcus agalactiae
Staphylococeus epidemidis

Enterobacter cloacae ssp
cloacae

Propionibacterium acnes
Dermabacter homins

Stenotrophomonas
maltophilia
Distilled water

PepMoV
- mRNA transcript

1x10°

PRI
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1x104

e

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative

Negative

Positive

of Detection of RPA Exo-RT reaction with primer probe set of PepMoV.



<38 1-81> PepMoV ER detection Kkit.
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1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
fluorescence monitoring.

2. Storage conditions
The kit should be kept -20C (Full activity is guaranteed for 6 months).

3. Application

The Pepper Mottle Virus (PepMoV) ER-Detection kit contains specially
designed probe and primer set for amplification of polyprotein precursor gene
to detect the PepMoV viral RNA from specimens.

4. Product Description

Pepper mottle virus (PepMoV) is a plant pathogenic virus in the genus Potyvirus and the
virus family Potyviridac. Like other members of the Potyvirus genus, PepMV is a

strand of positive , single-stranded RNA surrounded by a capsid made
for a single viral encoded protein. The virus is a filamentous particle that measures about
737 nm in length. Isolates of this virus has been completely sequenced and its RNA is 9640
nucleotides long. This virus is transmitted by several species of aphids in a nonpersitant
manner and by mechanical inoculation. Pepper mottle was first recognized as a new strain
of PVY infecting peppers in Arizona in 1969. In the early 1970s an "atypical" PVY isolate
was also found in a survey of pepper fields in central Florida. Up until then, the two most
important potyviruses infecting peppers in the US were Tobacco etch virus (TEV) and
Potato virus Y (PVY). By 1975 it was clear that a third potyvirus, PepMoV (PeMV), was
contributing to crop losses in pepper growing areas of the United States. This virus infects
many species of Solanaceae, including several species of Capsicum (i.e. C. annuum, C.
frutescens), Datura spp., Lycopersicon esculentum, Physalis floriana, tobacco (Nicotiana
spp.) and nightshade (Solanum sp.). It was its reaction on C. frutescens (Tabasco pepper)

that alerted rescarchers to the presence of a new virus in peppers. Symptoms of PepMoV on

pepper include dark green vein banding, mottle/mosaic, puckered or crinkled leaves, and
misshapen fruit. Plants infected early in the growing season can be stunted and the virus
can decrease yield significantly. Sur

these thre

rus in pepper. PepMoV makes two types of inclusions in infected cells, the

typical cylindrical inclusions (CI) and an amorphous inclusion (AI). Thus leaf strips stained

with the protein stain, OG, and the nucleic acid stain, AA, can be used to identify this virus
in pepper. The CI only stains in OG while the Al stains in both stains.

The Pepper Mottle Virus (PepMoV) ER-Detection Kit contains a specific ready-to-use
system for the detection of the Pepper Mottle Virus by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Ltd). The master contains enzymes
and reagents including specific probe and primer sets which is specially designed to amplify
the polyprotein precursor gene for the unique amplification of Pepper Mottle Virus RNA
within 15-20 min.

5. Kit Contents

Number Name of Reage CAP Qty /50 rxns
1 PepMoV Enzyme Master Mix ENZ 1 vial, 780 pl
2 .PopMnV Probe . PRO 1 vial, 80 pl
3 PepMoV Primer Mix PRM 1 vial, 70 pl
4 .280 mM Magnesium acetate | Mg 1 vial, 90 pl
5 PepMoV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water bDw 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use

your own extraction systems or commercial kits.

'ys have shown that PepMoV can often occur in mixed
infections with TEV and/or PVY so a technique such as ELISA must be used to differentiate

etection Kit

7.2. RPA reaction

No Reag 1 rxn 8 rxn
1 PepMoV Enzyme Master Mix 14.0 pl 12 pl
2 PepMoV Probe 1.5l 12,0 pl
3 PepMoV Primer Mix 144l 1.2l |
4 280 mM Magnesium Acetate 1.6 pl 12.8 pl
5 RNA 1.0l X ul
Total 20.0 pl 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

Step No. of Cycle Tempera Duration

1 40 37-40C | 30 sec

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result
Exp. example

Positive reaction

Negative reaction

Positive Negative Polyprotein

Case Interpretation (Ct value)

control control precursor
1 + - + PepMoV Positive
2 + - - PepMoV Negative
3 + + +-
4 - + +- Invalid result / retest
5 - - +/-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the Kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80°C.

I—CMSCIENCE
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<118 1-82> Insert of PepMoV ER detection Kit.
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QO PepMoV isolates 217101 st &K}
Aoz HCt (28 1-74, 75).

O Primer 3 T2 0|25t04 primer& CIAIR! $F A3}, 5 ° Z3 FZholAM Z2|0|
Zze MEJ MMEo] OZo|A stLle] Z2lol Z2E MEE MASH] o= eM 5
Ct. O] Z2fo|He} T 2= (Primer probe set; PepMoV-4197F, PepMoV-4379P, PepMoV-4594R)
of EME dItskct (8 1-76, 77).

(O RPA Exo kitE ARS3St0{ 57X &z HiO[2{A S (CMV, BBWY, PMMoV, PepMoV, TWSV)
I WAEHS S =ALSH Z3}, PepMovol gk 2 BES SR CH (28 1-78).

(O Exo RT RPA EFS2 39TCOAM 2027t T-8 UV Scannerof|Al BFSA[Zi D SMU=
ot= dhgol tdct (28 1-78).

O 17749| st 2|otol| et FX AR HFSO| A= PepMoV primer 2t probe M EZ} 2SS 5HA]
oot 100%2] S0l & EQct (a81-79).

O z|2ZHESHHIE Lot27| 25t0] S e st M =S 10°-10° copies/ul 7HX| HAA

|[45h = 39°CollA 202+ BHEAIZI 21, 1 copies7tX| Z&0| = Act (22 1-80).
O|Ate| ZI}Z RT-RPA PepMoV detection kitoll CHEF A|MEZS M AtstHct (28 1-81,

o

=2
ST T

ol

O
82).

i)
1
0
rie
=2
M
1=

B PepMoV nfo detection kit - B=HT7|

1. PepMoVnfo-4197 F:
5'-ATTTAGAAGCTTAATTCATACATACCACACTAATT-3

2. PepMoVnfo-4,379 P :
5'- [FAM] ACA TGA TCC AAT ACG GAA ATA ACT TAT TAG G [THF] A T GTA GCT
AGT TAT AAT -[3'-block]

3. PepMoVnfo-4,594 R:
5'- [Biotin] AACATCTATATCCAAAGTTACTCCATTTTCAATAA -3

<33 1-82> RT-RPA nfo primer probe set of PepMoV.

O dumAmo| A A0 A 7HEtE Exo RT PepMoV primer & probe setS £&735t0{ PCRDS 0|25t &
oF A3} zhEro| 7+sSH nfo primer probesS A SICH (8 1-82).

O sl e dtolaf Ao A2 nfo kit2l master mixoll 1 ul E@10 39COA 152-2027F 2 A|ZI
= PCRD MZ F=& 7ol 10 ul €22 90 ul wash buffer2 Z=2{FHA ZIIE ZESIAUCE.

O s8x=Zel 75T UHSsHX] LUt

O 10 ul 2ct= 20 ul nfo BHEU S PCRDOI 23S mf, =2 Mo| O Z5HH LIEHGCH (28
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O 57Fx[e] I FZrHulo[H{ ASo[A PepMovetot BF2 S SIFCE (O 1-84).
= 1 copies/ul 7HX| 7tsstFct (28 1-85).

butter m
f
15 min (10 ul) 20 min (10 ul) 20 min (20 ul) T

PepMoVnfo- 2.1 ul
4197 F

PepMoVnfo- 2.1 ul
4,594 RR

PepMoVnfo- 0.3 ul
4,379P

RT 1.0 ul
RNA 1.0 ul
DW 11.5 ul
MgOAc 2:51ul
Total 50 ul

<33 1-83> RT-RPA nfo primer probe set of PepMoV.

BBWV-Ca BBWY-Ph CMV-RS PMMoV-chaff PepMoV TSWV-D 1ng

<33 1-84> RT-RPA nfo reaction with PepMoV primer and probe set.

107 106 105 104 103 102 10 DW

<718 1-85> LoD of RT-RPA nfo reaction with PepMoV primer and probe set.
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B PepMoV end point detection kit - IEFATI[& - ML EH

-----mm

1523 1388 1118 995 937 510 591 2x RB 10 ul

1509 1394 1125 1000 941 508 590 494 100mM dNTP 0.6 ul

) ) 10x E. Mix 2.0 ul

PePMoV (End point kit) 20x core Mix 10 ul

2000+ PepMoVnfo-4197 F 1.0 ul

PepMoVnfo-4594 R 1.0 ul

g 15007 RT 0.5 ul

S 0004 MgOAC 1.0 ul

z RNA 1.0 ul

i DW 1.9 ul

Total 20 ul

10° 10° 10* 10° 10> 10" 10° DwW 4
Serial dilution (copies/ul) 39C, 15 min
<28 1-86> LoD of RT-RPA end point detection kit.

O Ato|t{22I S 0|23 PepMoV end point detection kitl| X AHAESHHE LolE 7| 2
SetM s dHU =TS 10°-10° copies/ul 7HX] EHAIX S| M5H £ 39°Coll A 2027t ¢

ol =L
Z1 Z3} 100 copiesZ7HX| AZE0| = At (2 1-86).
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NC_003630.1
MWST3IEE1.1
MWIO12414.,1
1MT385865 1
MNT34123,1
1MN49ET54, 1
MN496153.1
METB4568,1
MHOE3832, 1
LC538100.1
LCO&2100,1
LCO82099.1
Kx399390,1
K¥ 393889, 1
KUB46837.1
KU312318.1
KR108207.1
KR108206.1
KP345893,1
AYE59497 1
AB126003.1

<18 1-87> Homology distance of 21 cases of PMMoV isolates.
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LC538100.1
AB126003.1
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MWO012414.1
MW373851.1
KP345899.1
KX399390.1
KUB646837.1

. AY859497.1
KX399389.1
MK784568.1
KR108206.1
KR108207.1
MH063882.1
NC_003630.1
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<712 1-89> Region of RPA exo primer and probe set candidates of 21 cases of PMMoV isolates.
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1. PMMoV- 5415 F:
5'- TATAAAATTAGGCTTGAGAGAGAAAATTACTAGTG -3

2. PMMoV - 5,504 P:

5'- TCG TTG ATG AGT TCA TCG AAT CAG TTC CAA [FAM-dT] G [THF] C [BHQ1-dT] GAC AGA
TTA CGT AAA TTT -[3'-block]

3. PMMoV - 5,584 R:
5'- TTCTCTTACCTACATACTTATTACTTCCTTTCTTA -3

<718 1-90> RPA exo primer and probe set of 21 cases of PMMoV isolates.

: BBV\/XEI-CaJ - BBwvi-fa-z . BBWV2-Ph-1 BEWV2-Ph-1 7:
CMV-Rs-1-1 | CM\{_ﬁs-Lz + control of PMMoV % DW
| PMMoVChifH | P;IMOVCijff/Z» PepMiY;P-1 M;epMmc:VPZ |
[

<33 1-91> RT-RPA exo reaction with PMMoV primer and probe set.
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Brevibacterium caser Micrococcus Juteus Streptococcus pyogenes Streptococcus mitis/oralis

S —
# |
|
|
Serratia marcescens Enterobacter aerogenes + control of PMMoV Dw
e = s ke oo /)_M___..H e e
——— T H u‘
u ‘u‘ | \‘
Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundi
N e g e * PR ‘ g
Enterococcus faecalis Streptococcus agalactiae + control of PMMoV Dw
'.,_/ — B R o ] = e
* " - | |
Staphylococcus epidemidis Enterobacter cloacae Propionibacterium Dermabacter homins
ssp cloacae acnes
o “‘ “‘ """""""""""""""""" 4‘*‘"1\ = a = SN - ‘\‘ JR— 7
Stenotrophomonas
maltophilia + control of PMMoV Dw
; S I iy e
| |

<718 1-92> RPA Exo-RT reaction of primer probe set of PMMoV with several bacteria.
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<33 1-93> Limitation of Detection of RPA Exo-RT reaction with primer probe set of PMMoV.

O PMMoV isolates 2140 Cist FEAIE =AM st 21l 22|72 S 0| 90% Ol M2l ZHe =z
Ztatz|of H 0|7} CI2 Hlo|HA Hrol= 22 AHo=z Hct (18 1-87, 88).
O Primer 3 Z2HE 0|25+ primerE ClAICl St 21} 3 ° ZoM Z2jo|He} =22

MEJL MAd=lo] OF0llAM sttel Z2to|H Z2E MEE MA5He A3 stict of =
2lo|H et T2 E (Primer probe set; PMMoV-5415F, PMMoV-5504P, PMMoV-5584R) 2| EAM S H
7tstRct (23 1-90).

(O RPA Exo kitE AFS3St0{ 57X &z HiO[2{AS (CMV, BBWY, PMMoV, PepMoV, TWSV)
I WAEHS S =ALSH Z3F, PMMovollTH Z HESStict (28 1-91).

(O Exo RT RPA EFS 2 39TCOlAM 2027F T-8 UV ScanneroflAl BFSA[Zi D SMUI=
ot= Btgol gidct (28 1-91).

O 17749 gtez|otol| cist FMARL HHSOl A= PMMoV primer2t probe MEZL 23 & SHX|
otot 100%2] So0|l=E =2t (2 1-92).

O z|2ZHESHHIE Lot27| 25t0] S e st UM =S 10°-10° copies/ul 7HX| SHAA
5|5t & 39CoA 2022+ BFSAIZI Z3F, 1 copiesstX| AE0| FHUch (27 1-93) .

O Oo|Ate| Z1t=Z RT-RPA PMMoV detection kitoll CHSt Al E& M ZtsIRct (1@ 1-94, 95).

o

=2 A
ST T

<18 1-96> PepMoV ER detection Kit.
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1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
fluorescence monitoring.

2. Storage conditions
The kit should be kept -20C (Full activity is guaranteed for 6 months).

3. Application

The Pepper Mild Mottle Virus (PMMoV) ER-Detection Kit contains specially
designed probe and primer set for amplification of movement protein gene to
detect the PMMoV viral RNA from specimens.

4. Product Description

Pepper mild mottle virus (PMMoV) is a plant pathogenic virus that occurs worldwide on
species of field grown bell, hot and ornamental pepper species. It is caused by members of
the plant virus genus Tobamovirus- otherwise known as the tobacco mosaic virus family.
Tobamovirus are viruses that contain positive sense RNA genomes that infect plants.
Symptoms of the disease vary depending on the cultivar. Typical symptoms include the
chlorosis of leaves, stunting, and distorted and lumpy fruiting st i

spread by mechanical transmission and infected seeds. Avoidance is the but means o('
controlling the disease because once a plant is infected it cannot be treated. Only seeds that
have been tested and treated for the pathogen should be planted. Pepper mild mottle virus
is the major viral pathogen of peppers (Capsicum spp.). The host range of PMMoV include
most cultivars and species of irus strain does not infect

tomato, eggplant, or tobacco; however, other members of the genus Tobamovirus can infect
these other hosts. PMMOoV is one of at least 4 different species of Tobamovirus that infect
peppers. The others include Tobacco mosaic virus (TMV), Tomato mosaic virus (ToMV)
and Tobacco mild green mosaic virus (TMGMYV). P caused by this vary
based on the specific host cultivar; however, a majority of the symptoms are very similar
between the different hosts. Symptoms usually include various degrees of mottling,
chlorosis, curling, dwarfing, and distortion of the fruit, leaves, and even whole plants. The
symptoms on fruit include: a reduction in size, mottling and color changes, and an obvious
distorted and lumpy appearance. Also, many times brown necrotic streaks or splotches can
be seen on the leaves and fruit. The symptoms can easily be seen on new growth, and they
are far more pronounced if the plant was infected when it was young rather than when it
was older. This disease is harmful because of the mild foliar symptoms (chlorosis, necrosis,
ctc.) and duc to this many times the pathogen goes unnoticed until the more evident
symptoms on the fruit appear. The Paper Mild Mottle Virus (PMMoV) ER-Detection kit
contains a specific ready-to-u: tem for the detection of the Paper Mild Mottle Virus by
newly developed isothermal gene amplification technology, called RPA method (TwistDx
Ltd). The master contains enzymes and reagents including specific probe and primer sets
which is specially designed to amplify the movement protein gene for the unique
amplification of Paper Mild Mottle Virus RNA within 15-20 min.

5. Kit Contents

Number Name of Reagent CAP Qty /50
1 PMMoV Enzyme Master Mix ENZ | 1 vial, 780 pl
2 .P.\’anV Probe ‘ PRO 1 vial, 80 pl
3 PMMoV Primer Mix PRM 1 vial, 70 pl
4 .280 mM Magnesium acetate | Mg ‘ 1 vial, 90 pl
5 PMMoV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water DW 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pul) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial Kits.

Pepper Mild Mottle Virus (PMMoV) ER-Detection Kit 50 rx

7.2. RPA reaction

No Reage! 1 rxn 8 rxn
1 PMMoV Enzyme Master Mix 14.0 pl 12l
2 PMMoV Probe 1.5l 12.0 yl
3 PMMoV Primer Mix 140 1.2
4 280 mM Magnesium Acetate 1.6 pl 12.8 pl
5 RNA 1.0l X ul

Total 20.0 i 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.
2) Mix well by tapping 5 times or vortexing briefly and then spin down.
3) Aliquot 19 pl of master mixture to each PCR tube.
4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should
be made separately to avoid cross contamination.
5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.
6) Real time RT-RPA reaction should be done at least 20 min.
7) Set the program as below table.
Step No. of Cycle Temperature Duration

1 40 37-40C | 30 sec

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result

Exp. example

Positive reaction

Negative reaction

<Example of PMMoV RT-RPA reaction at T8 UV scanner>

Case r-::ontrol Ncignattrlc\)lle p'rv::: enm;enr:e Pt (Chvallc)
1 o+ - + PMMoV Positive
2 + - - PMMoV Negative
3 + [ + | +-
4 - + ‘ +- Invalid result / retest
5 - - +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the Kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80°C.

I—CMSCIENCE
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<18 1-97> Insert of PMMoV ER detection kit.
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B PMMoV nfo detection kit - 377 |& - 2|0 Z3}

1. PMMoVnfo- 5415 F :
5'- TATAAAATTAGGCTTGAGAGAGAAAATTACTAGTG -3

2. PMMoVnfo- 5,504 P :
5'- [FAM] TCG TTG ATG AGT TCA TCG AAT CAG TTC CAA [FAM-dT] G [THF] C T GAC AGA
TTA CGT AAA TTT -[3'-block]

3. PMMoVnfo — 5,584 R:
5'- [Biotin] TTCTCTTACCTACATACTTATTACTTCCTTTCTTA -3

<718l 1-98> RT-RPA nfo primer probe set of PMMoV.

O dM A Mol AAN A THEESE Exo RT PMMoV primer & probe setE& &&39t04 PCRDS 0| &%t &
ob A1} pHEo| ZHs Bt nfo primer probeS2 SASIFCH (218 1-98).

O slile diola{Aae] siAbS nfo kit2] master mixoll 1 ul @10 39ColM 152-20827F BFSA|Z
¥ PCRD MZ F 7ol 10 ul €11 90 ul wash buffer2 Z2{FHAM Z1tE ZHESICE

O 4=l 75T UHSSHR] ULt

O nfo "3 AlZtS 1688 A2t 202 oF A ZFoAM soF 2tEo| =halsh Bh30| 2EEACH
PCRDOI 28 = 207X 4 =7l SFT0lM er30] glof Iazl2ERE Qs £2
zZafolH Z2E MECI He=z HetEAct (28 1-99)

prd H

Iz

L

r
r

O 57kx|e| nF
]

Hio[2{ A S0l A PMMovetet S 2 SHAEE (28 1-100) .
O d&sAe ( ).

copies/ul 7}X| 7tsstct (T8 1-101

PMMoVnfo- 2.1 ul

' 20 min (10 ul) Primer free R
15 min (10 ub) Loading=® 52 i buffer

3 5415 F
L2 PMMovnfo- 21l

] 5,584 R
PMMoVnfo- 0.3 ul

5504 P
3 RT 1.0 ul
S RNA 1.0 ul

B oW 115 ul

MgOAc 2.5 ul
Total 50 ul

<18 1-99> RT-RPA nfo primer probe set of PMMoV.
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BRWV-Ca BBWV-Ph CMV-RS 108 PMMoV-chaff PepMoV TSWV-D 108

1 5 +Ctrl DwW 1 > +Ctrl Dw

<18 1-101> LoD of RT-RPA nfo reaction with PMMoV primer and probe set.
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B PMMoV end point detection kit - QIEFAT7[& - ALY ZX

O

1088 994 390 360 321 363
1084 989 389 389 320 363 339 582

BBWV-Ca BBWV-Ph CMV-RS
1 2 1 2 1 2

453 404 462 601 465 421
455 406 466 607 468 423 456 998

<33 1-102> RT-RPA end point detection reaction with PMMoV primer set.

|_0s | 105 | 10 | 10 | 10 | 10" | 10° | DW _
896 487 432 623 486 392 377 350

838 452 410 587 454 369 401 367
2x RB 10 ul
LoD-PMMoV 100mM dNTP 0.6 ul
1000+ PRy 10x E. Mix 2.0 ul
800+ 20x core Mix 1.0 ul
‘;‘:: 600 PMMoVnfo F 1.0 ul
<EE 400 - L PMMoVnfo R 1.0 ul
- RT 0.5 ul

200

MgOAC 1.0 ul
0- 10° 15 104 10° 107 11 16° RNA 1.0 ul
Dilution DW 1.9 ul
Total 20 ul

<313 1-103> LoD of PMMoV RT-RPA end point detection Kkit.

2 Hio|2{A SollAM PMMovetzt & HHSSHICEH (18 1-102) .

(O PMMoV end point detection kite| =2
= 106—100 copies/ul 77FX| SHAIA 3| A St

AZ0| =Act (2 1-103).
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7. Tomato spotted wilt virus (TSW) - RPA probe ZICHH| 72t

Tomato spotted wilt virus - Wikipe...

2 = Tomato resistance-breaking TSWV...
en.wikipedia.org

tomatonews.com

Peppers Get Tomato Spotted Wilt ...
nwdistrict.ifas.ufl.edu

Symptoms of Tomato spotted wilt ...
l‘f!?.e’.d!‘chg;ﬂt? net

KPOOS... AFO20.. KU1T73.. KT16Q.. NC

KU9Y6,,, JFOB02,,. MFBO5,., KMEST.. KMB5T.. KMBE5T7... KC261,. KC261.., KC261.., HMSS1.. AB190,, ABOSS., KT . LCB4g,..

KUSTB338, 1 90.3% | 90.7% | 88.6% | 90.1% | 80.3%  88.3%
JFEB0235,1 2% | 90.6% | 88.6% | 90.0% | 80.3% | 88.2%
MFB05764.1 90.2% | 88.3% | 89.7% | 90.0% | 88.0%
KMB5T116,1 90.6% | 88.6% | 90.1% | S0.3% | 88.3%
KMB57115,1 90.5% | 88.5% | 90.0% | 80.3% | 88.2%
KMB5T114,1 90.0% | 90.4% | 88.4% | 89.9% | 90.1% | 88.1%
KC261955.1 90.1% | 90.4% | 88.4% | 90.0% | 90.1% | 87.9%
KCze1952.1 80.2% | 90.5% | 88.6% | 90.2% | 80.3% | 88.2%
KC2619439.1 88.5% | 90.0% | 50.1% | 88.0%
HM581842,1 88.4% | 89.9% | 90.2% | 88.0%
AB190819.1 88.6% 90.1%
AB08G385.1 89.2% 80.6%
KT717895,1 88.8%

D13926.1 90.0%

AF020660.1 88.6%

LCE439151,1

KPOD3134, 1

AFO20859.1

KU179515.1

KT160282,1

NC

<13 1-104> Homology distance of 21 cases of TSWV isolates.
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<718 1-105> Phylogenic tree of 21 cases of TSWV isolates.

1 500 | 1,000 1,500 2,000 2,500 3,117
Consensus
Identity I AT T
1. KU976396.1 [ I T T 10 1T 0 H
2.)F960235.1 T 1T 11 H
3. MF805764.1 [ ]  — H
4, KM657116.1 [ THHIT T 1 | H
5. KM657115.1 [T IOHITI 1 - H
6. KM657114.1 I T 1 T 1 _TH
7. KC261955.1 [IT—THHT T 1 I H
8. KC261952.1 I 1 I 1 T H
9. KC261949.1 [ THINTT 1 1 I H
10. HM581942.1 [T [E[T=] || 0 O O I
11. AB190819.1 [T_TIICH ] P 1 1 )1 O I
12. ABO88385.1 [ 110 N 1 1 O I | TT 1
13.KT717693.1 1 A W 1 0
14. D13926.1 OO C W 10 [ 1rrm
15. AF020660.1 [T T TITH

16. LC549181.1

17. KP008134.1

18. AF020659.1

19. KU179515.1

20. KT160282.1
.NC

I |
O

<713 1-106> Region of RPA exo primer and probe set candidates of 21 cases of TSWV isolates.
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1. TSWV-906 F:
5'- AAACAAACAAAACATTTTATTTATCTATTGCTTGC -3

2. TSWV-956 P :
5'- ACC ATA ACA GTG TTG AGA CAG CTT TAA ACA [FAM-dT] T [THF] C [BHQ1-dT] GTT ATT
TGC AAG CAT -[3'-block]

3. TSWV-1,057 R:
5'- TAAATCAGAAAACATCATTGATAATTCAAAAGGAG -3

<718 1-107> RPA exo primer and probe set of 21 cases of TSWV isolates.

BBWV2-Ca-1 - BWV2Ca2 BBWV2-Ph-1 o BBWYEEZFh-1
: CMVARS-1-1  CMVARS:1-2 . + contrﬂpl_ofTSW‘V DW _ )
| PMMoYChaff1 o PMMoViChaffZ AAAAA - PepMc;_VP1 4 | PepMO;/PZ 0
P e e
"""""""""""" B - ‘ —
w‘ ;‘
) B

<33 1-108> RT-RPA exo reaction with TSWV primer and probe set.
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Brevibacterium casei

Enterococcus faecalis

FoE ELE K 8 8 8§

=
i
|
Il
Stenatrophomonas
maltophilia

<8 1-109> RPA Exo—RT reaction of primer

'n"/;— s """"":;"7 e
. \
1
Lo |
. L
Serratia marcescens
Pl ——————————
- 1
Il
) |
Klebsiella oxytoca
L ""'!""" -

Micrococcus luteus

Streptococcus pyogenes Streptococcus

mitis/oralis

P e
R e R—-— B B — s -
= - [ —
| {
| o i
|l
|l

Enterobacter aerogenes + control of TSWV

probe set of TSWV with several
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Staphy/ocgcclus warneri Citrobacter freundii
"”’”_ i /,__77# _____ e ' ,,,,,,, R —-- e o i e
S I p —|

- i s . . flm,.. S . SR :

Streptococcus agalactiae + control of TSWV DW

........ N B — SO Sp— i e ‘--
| 1 - | ] - Il
| | |
I ) I . I
Enterobacter cloacae o . .
ssp cloacae Proplon/baiif‘/um acnes Dermabai‘z‘i/.’ homins
 P———— [ e m— il ——
- L= . == " ||
] Il 1l
; | I : |
+ control of TSWV DwW
B [ ——
[
\
t
Il
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1x106 1x10° %104 1x103

1x102 1%10° 1x100 DW

<& 1-110> Limitation of Detection of RPA Exo-RT reaction with primer probe set of TSWV.

O TSWV isolates 21710l Chst REALE 2AMSH 23, 3A F 7Hel O8L2 LHF0{X|1
oLl Ea|FZ A= 10%0[Ake| Ho|7} sHEHEUCH (I8 1-104, 105).

O Primer 3 Z2# S 0|&510{ primers ClAIRl &t ZT}, 5 ° ZoM Z2lo|HR} =2H
MEZ MM =lo] OF0llM stete] Z2lolH Z2E2 NMES MdEsto] Qi3 et st of =
2lolH et T2 X (Primer probe set; TSWV-906F, TSWV-956P, TSWV-1057R)2| M & Holst
ct (28 1-106, 107).

(O RPA Exo kitE AFS3St0{ 57X &z HiO[2{AS (CMV, BBWY, PMMoV, PepMoV, TWSV)
o WxHEE S ZAbgE Z3b) TSWvollgh & HESSiich (23 1-108) .

O Exo RT RPA #FS& 39CollM 2022t T-8 UV Sc
ot= Bhgol gidct (23 1-108).

O 17742 dhef|z|otol| CHEE FHALRL BES oA = TSWV primer2t probe MEJ} BtS S oHX| 2
o} 100%2| £0|=E& 2%t (181-109).

O z|2ZHESHHIE Lot27| 25t0] S e st M =F S 10°-10° copies/ul 7HX| SHAA
5|5 & 39TCO|Al 2027 HFEA|Z] Z2}, 100 copiestX| AZE0| = Act (2E 1-110).

O o|Ate| Z3IZ RT-RPA TSWV detection kitoll CHSH AlMES M EsSHRCH (28 1-111,

=a=

olod
AA AA

annerdl Al BESA|ZF D SMHf=FQl S/FF
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<18 1-111> TSWV ER detection kit.
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LCM Science Co., Ltd

CM-TSWV-ER

Revision No.: LCM-TSWV-ER-0001
Issue Date: Aug 13, 2021

User Manual

For Research Use Only

Manufactured by LCM Science Co., Ltd
Tel: +82-02-1588-3546 www.yuglobal.wavework.kr, nova3546@lcmscience.co.kr
161-10 Baekto-ri I

y p Hw g-si G ido South Korea.

Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 speegene@naver.com

1. General Information

The isothermal TwistAmp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
fluorescence monitoring.

2. Storage conditions
The kit should be kept -20C (Full activity is guaranteed for 6 months).

3. Application

The Tomato Spotted Wilt Virus (TSWV) ER-Detection kit contains specially
designed probe and primer set for amplification of segment S gene to detect the
TSWY viral RNA from specimens.

4. Product Description

Tomato spotted wilt virus (TSWV) is an important disease of many different crops grown in
temperate and subtropical regions of the world. TSWV is a unique virus in a virus class by
itself. The host range for TSWYV is one of the widest known for plant viruses. It infects over
1,000 species in 85 families, including both monocots and dicots. The virus has been
confirmed in begonia, cowpea, impatiens, peanut, pepper, potato, squash, and tomato.
Other common hosts include celery, cucumber, eggplant, lettuce, onion, peppermint,
spinach, watermelon, many legumes, many ornamentals, and many weeds such as curly
dock, field bindweed, and pigweed. This disease is especially damaging in the ornamental
and vegetable greenhouse industries. Symptoms of TSWV are numerous and varied.
However, there are two fairly common symptoms for which this disease was named. First,
the young leaves turn bronze and subsequently develop numerous small, dark spots.
Second, the leaves often droop on the plant, creating a wilt-like appearance. Other
symptoms include dieback of the growing tips, stunting, mottling, and dark streaking of the
terminal stems. Affected plants may develop a one-sided growth habit or may be stunted
completely. Plants that are affected early in the growing season often do not produce any
fruit, while those infected after fruit set produce fruit with striking symptoms, including
chlorotic concentric ring spots, raised bumps, uneven ripening, and deformation. TSWYV is
transmitted from infected plants to healthy plants by at least ten species of thrips. Thrips
are tiny (approximately 1/16 of an inch) winged insects that feed on plants through sucking
mouthparts. Thrips transmit the virus in a persistent propagative manner, which means
that once the insect has picked up the virus, the virus replicates within the insect and the
insect is able to transmit the virus for the remainder of its life. The virus is not passed on
from adult to egg; however, progeny that develop on infected plants will quickly pick up the
virus and be effective spreaders of the disease.

The Tomato Spotted Wilt Virus (TSWV) ER-Detection kit contains a specific ready-to-use
system for the detection of TSWV by newly developed isothermal gene amplification
technology, called RPA method (TwistDx Ltd). The master contains enzymes and reagents
including specific probe and primer scts which is lly designed to amplify the
movement protein gene for the unique amplification of TSWV RNA within 15-20 min.

5. Kit Contents

Number Name of Reagent CAP Qty / 50 rxns
1 TSWYV Enzyme Master Mix ENZ : 1 vial, 780 pl
2 .TSWV Probe . PRO 1 vial, 80 pl
3 TSWYV Primer Mix PRM 1 vial, 70 pl
4 .280 mM Magnesium acetate | Mg ‘ 1 vial, 90 pl
5 TSWYV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water bDw 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial kits.

Tomato Spotted Wilt Virus (TSWV) ER-Detection Kit 50 rxn

7.2. RPA reaction

No Reagent 1 rxn 8 rxn
1 TSWYV Enzyme Master Mix 14.0 pl | 12 pl
2 TSWV Probe 1.5l 12.0 yl
3 TSWV Primer Mix 140 1.2
4 280 mM Magnesium Acetate 1.6 pl 12.8 pl
5 RNA 1.0l X ul

Total 20.0 pl 160.0 pl

* Use the reagents which are stored at -20 C after spin down briefly when
those are melted before use.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents
according to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

Step [ No. of Cycle
1 40 37-40C 30 sec

Temperature Duration

8) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result
Exp. example

Positive reaction

Negative reaction

e Cut off

<Example of TSWV RT-RPA reaction at T8 UV scanner>

Ca=c Zz?:tt:zf co’ntrol gene S ol e (Bl
1 + = + TSWV Positive
2 + - - TSWV Negative
3 + | + +-
4 - + +- Invalid result / retest
5 = = +-

9. Warnings and Precaution

1) For research use only.
2) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the Kit after its expiration date written on box.
5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex, and spin down briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20C to -80°C.

I—CMSCIENCE

GO FARTHER, GO FURTHER

<18 1-112> Insert of PMMoV ER detection Kkit.
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B TSW nfo detection kit - 317

e

F- 2R Z3t

1. TSWVnfo-906 F:
5'- AAACAAACAAAACATTTTATTTATCTATTGCTTGC -3°

2. TSWVnfo-956 P :
5'- [FAM] ACC ATA ACA GTG TTG AGA CAG CTT TAA ACA T [THFI C T GTT ATT
TGC AAG CAT -[3'-block]

3. TSWVnfo-1,057 R:
5'- [Biotin] TAAATCAGAAAACATCATTGATAATTCAAAAGGAG -3

<8 1-113> RT-RPA nfo primer probe set of TSWV.

Primer free R
buffer
TSWVnfo-906F 2.1 ul

TSWVnfo-1057R 2.1 ul
TSWVnfo-956P 0.3 ul

RT 1.0 ul
RNA 1.0 ul
DW 11.5 ul
MgOAc 2.5 ul
Total 50 ul

<33 1-114> RT-RPA nfo reaction with TSWV primer and probe set.

BBWV-Ca BBWV-Ph CMV-RS 49 PMMoV-chaff  PepMoV — TSWV-D

1T 2 1T 2 1T 2

<18 1-115> TSWV RT-RPA nfo reaction with several related viruses.

- 169 -



<318 1-116> LoD of RT-RPA nfo reaction with TSWV primer and probe set.

= O 9o

UM A Mo A0l A FHEESE Exo RT TSWV primer & probe set& S&35t0{ PCRDS 0| &¢ct S0t
231} 2tEo| J+sEt nfo primer probeeS EASIECH (28 1-113).

S} AS nfo kitel master mixol 1 ul €30 39CHA 152-2022F 2ESA|Z]
= PCRD MEZ F 7ol 10 ul €12 90 ul wash buffer2 S2{FHA Z1}E ZESIAUC

ZajolH Z2E ME°l zZoz motEQict (28 1-114

O 57kx|e] nsxn dtl+0|E1 Zol| A PMMovet
AEsAE 10

=2
=

O
=3
D
(@p]
~
c
N
E
AN
or
el
Q
inl
|
o 0|0
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. Rlch thA Al Zdtol A £=F, dio|z{A &M 22| ¥ 2
Z 2~ H

=] [Lm
O n% 2 Agsjola|a 7, Hol2|2 sia 22| of Bt

MzHe 9l Zajoln] HAES ¢

= g Al=Hto[2 A (CMV, PepMoV, PMMoV, BBWV, TSWV)2| Hio|2A aiah EE2
|sf diol2{AH & JHA| o|&kel Z2lo|HE A (& 1)

E 1. 0F Z4Y Ho|H A iy Z2to|H

Primer Sequence (5" — 3)
PMMoV-6F GTT GTG TCC GGG GAG TGG AAC C
PMMoV-6R TGG GCC GCT ACC CGC GGT TC

PepMoV-CP_5 AGC AGC TCA AGA TCA GAC AC
PepMoV-CP_3 CAT ATT TCT GAC CCC AAG CAG

al
=

CMV-CP-5' ATG GAC AAA TCT GAA TCA ACC AG
CMV-CP-3' TCA GAC TGG GAG CAC TCC A
TSWV-CP-5 GCT GGA GCT AAG TAT AGC AGC
TSWV-CP-3 CAC AAG GCA AAG ACC TTG AG
BBWV(506)-5 GGT GAG CAG TTT GTC AGA AGT
BBWV(506)-3 CCA GAT AAT GCA TAT TCC ACC
Primer Sequence (5" — 3

RPA_PMMoV_6038_F
RPA_PMMoV_6244 R
RPA_PepMoV_9195_F
RPA_PepMoV_9317_R
RPA_CMV_R3_1608_F
RPA_CMV_R3_1787_F
RPA_TSWV_N_276_F
RPA_TSWV_N_498 R
RPA_BBWV2_3353_F
RPA_BBWV2_3530_R

GAC GGT GGC CAT TAG GGC CAG TAT AAG TAA
CGA TTT AAG TGG AGG GAA AAA CAC TAC GAG
TAC GTC AAC ACG TGC TCG CGA AGC CCA TAT
TGG CGC TCT GTG TTT TCT CCT TGT GTT CCT
GAA ATT TGA TTC TAC CGT GTG GGT TAC AGT
CTG ATA TAG GTG ACA TGA GAA AGT ACG CCG
TAG CCA AGA CAA CAC TGA TCA TCT CAA AGC
AGA AGG CTT GAT AGC TTG ATC AGG GTC AGG
TGG CTC KRA TGT CGA ATT TGC TGG CCA ACA
AGG TCA TGG AAC CCA TTT TAA TGG GAG GCT

- Z2lo[HE Hio|3{A MM HY Zup dF Xo[7F AZSE Eelet (O 1)
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R R KR o R
GQQ r\'ﬁ) %\%‘OQ'OQ%QGOQ /\CSOQA?S)A:\ \ '_lrjfro’b(\,\
0j\ L - NPT
£0| Zg}o RPA Z2}0 NS P P\ AN

1kb
500bp

100bp

<a8 1> ZZ2jo|Mof| g 1F

- olof w2}, =& dlolz{A
2lo|H MEZE AMetsto] 0]

o |

H2 3F ax

1kb P

500bp P>
100bp P>

pate:

4 Ho[3HA AHE

[

7171 w9

#Y Hol2{A Cf & =z2jo|m

Primer Sequence (5' — 3')

CMV-Fny-CP-5' ATG GAC AAA TCT GAA TCA ACC AG
CMV-Fny-CP-3' TCA GAC TGG GAG CAC TCC A
PepMoV-CP_5 AGC AGC TCA AGA TCA GAC AC
PepMoV-CP_3 CAT ATT TCT GAC CCC AAG CAG
TobamodF TKG AYG GNG TBC CNG GNT GYG G
TobamodR ACN GAV TBN ABC TGT AAT TGC TAT
BBWV(506)-5 GGT GAG CAG TTT GTC AGA AGT
BBWV(506)-3 CCA GAT AAT GCA TAT TCC ACC

RPA_TSWV_N_276_F
RPA_TSWV_N_498 R

TAG CCA AGA CAA CAC TGA TCA TCT CAA AGC
AGA AGG CTT GAT AGC TTG ATC AGG GTC AGG

2to[H ME

1kb
500bp

<1d 2> z& ZZlo|HE

“#9

225t 1

=2 O -

3 2 ulol2x s HY
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2. Tn vitro RA, 24 7 & SrtZFA =0l o AoHAr & 284 g7t
O 2F S7loA Hlo|~ WYz ol AIRS MAE (1 3)

Cultivars

Symptoms

1. Qx|opatol 3

o2t
o
r

o o2
B R EH
PP

=

=
42
HER S
T
nl

© N o U~ W DN
N
-
ba

Necrotic ring spot, Yellowing
Mosaic, Mottle
Chlorotic spots

Mosaic
Mosaic
Stem necrosis, Mosaic
Necrotic spots

Mosaic, Mottle, Rugose

- RPAE &35t Rt A|AEI T} T & dHio|HA HAE AAEIQl conventional RT-PCRZIL| H| 1!

AKX, S0l Z2to|HE o[ S8t o

EA| 50| Z2to|HE o] S8t ATAL gt
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- PepMoVe| A 871X A|ZolM Hio[H AT AFEX b5 (& 4, O8 4)
- ESE Ch AZ0IM CMV, PMMoV, BBWV, TSWve| & xt s & Hio|e{ A S22 Fgt 4ol &
o, §9| Me|nFet mtzZe|Fte] A CMV, BBAWV, TSW Al S<2| Hio[2{ATF SA|of

2l= A2 i
Siades e E 22 (F 4, O 4)
- oj3fet Y YElVt HE /et LAISHA 2= E40| o] Fete 2+ Hio|2 A T Cho]
Oj2fo| T TIcAAE F50| 27F (% 3, E 4, I8 4)
# 4 70| REeH D Azl Hio|2{A AHF
. Pepper cultivars
Virus
1 2 3 4 5 6 7 8
CMV X @) O O @) O O @)
PepMoV X X X X X X X X
PMMoV X X X X O X X X
BBWV X X X @) X @) @) @)
TSWV X X X X X @) X @)
Random primer Specific primer
12 3 4 5 6 7 8
1 2 3 4 5 6 7 8
PepMoV

PMMov 2000P

TSWy  200bp

HI
&L

<38 4> SI7MA &St 1F A|&2] conventional RT-PCR &H

3. 7|& Tt (real time PCR, conventional PCR, EAITICHH S)2RPA real-time detection kit<}
Szt 50| H|W

O nFo ZHE= dHiolz{Aae] 88l Zcks st SIZE HAE
- N oA A4H AE2FH total RNAS FZ35101 nanodrop 7|71E 0| &3l RNA 5= 51
2 50ng/ul 2 E—’.f—iP St 20d, 0|2 10 EHAIZEX| 5 A15+0d conventional RT-PCR 2 RPA A|A
HE 0|88l 2 =E ST (O 5)
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Total RNAE 2 50ng/ul22 EFE=}510 T

PCR condition
10¢ 101 102 102 104 10°
94T 94T MV
4min 30s 72T e PepIVIoV
\‘ sotc / s Smin \
30 . PMMoV
\ 12¢
i BBWV
Dilution
TSWV

Start material

207 T 2ul 2ul T 2l 2ul

" o ] (] ] 0
18ul D.W 18ul DW  18ul DW  18ul DW 18ul DW

u\l

e Ho[B{A HE S 24

&

<38 5> RNA 3|Mof| & 1

- conventional PCROIAM= CMVRt BBWE= 107° 77FX[, PepMoVet TSW= 1077kX[2| =2 HAZE sHAT}
Eolz[oLt, PMMovel 22 107 7IX| AA =0l H2 AE sHHE LEMAS (a8 5)

- RPA real-time detection kitel BlZdT E|AE

HI.OlE_-IAE 74

2 5}0q =g P
Hio|g{ A7} Z¥ =l AlS2EE |eaf discE F &

= 1Al

= =

[=E|

=

ol
-

st

2 X

M

T

>

=
e

o
ol M2l total RNA =& X RN
= Heds (T8 6)

! HE & Phophate buffer
il
\
\

PCl
RNA extraction buffer _supernatant Total RNA

Hom ouw NH’-'lf
seomm.-. Prec pimtion Resuspension
/‘H“\ e D T
5 7 S &
et
oprapsns e

1 tubell HFO|B{ A Al R leaf disc & 22 Bzt o0 Y

<18 6> 50| 242

- RE 1F 219 Hlo|2{A = total RNA & 2 RNA £ 7|EE &85t conventional RT-PCR
oA s Ato] A=A}, ©h== RNA extraction HHIH EE= PClI MA Z7|HoM= AA =X 242
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=& YoM Blo|3{Ao| EME &ele = AU2D, PepMove| &
5

N =
HE o|Sdl o5t E mf, viol3iATt AdE (Z 5, a8 7)

o A

Il

3

H 5 RNA == R0 2 1 Zg 805 A 473

RNA extraction materials

: RNA RNA
Virus Phosphate _ PCI PCI+EtOH _
extraction o extraction
buffer supernatant precipitation _
buffer kit
CMV @] @ @] @ @]
PepMoV O X X O O
PMMoV X X X @ O
BBWV X X X O O
TSWV X X X O O
PB  EB PCl TNA TNA-kit
CcMV
PepMoV
PMMoV
BBWV
TSWV

PB, phosphate buffer; EB, RNA extraction
buffer; PCl, PCl supernatant; TNA, Total RNA
extraction using phenol and EtOH
precipitation; TNA-kit; Total RNA extraction
using plant RNA extraction kit

<O% 7> RNA =& gHHo| w2 1F 2 dio|2 A2 conventional RT-PCR AA

- 176 -



B ?IEATY|2-dE A&t
1. Zp(ARZE, B S)HlOIE A H4E AS25E o2 fI8 285l o F& i &E
O = RS=2 A AL FE kit B M
- dlofalA ZHE 8, At S5ofollM gEAel k2 2ol ZhrolM F[Ho| M F& F|E
£ A ABoll EojE A= 67H2| total RNA =& 7|EE H|W g
- Hlwst 7|E SF < GeneAll, iNtRON, In VIRUS tech, MACHEREY-NAGEL , QIAGEN, Takara Aloi|Ad
o= L= RNA =& 7|EE ALEe. & g2 HIEA}OHH HMa=ls dEAMol| w2t et
- 8, At SsofollAM 2k Zte| F|EE v|wet AR, SE2f Quality, HIE SHOIM 2582z

In VIRUS tech7t MEHZ[{T1 O] & HE AHOIA M*"*
Pear samples Apple samples Peach samples
— ) —l
e w |
U] U] )
< <I <
5 S o S &
= o = o ~ o
oW = e 7 B TY — v w2
2 2 I W @ 2 £ 2 I W @ € 2 2 I w @
O U O g s O £ U O g e O £ VU U @
E > € g x e g > g g x s & >4 g x
M 2 2 0¢8 O 2 E20Ff Mo 2 2 08

LI
“ I GeneAll

Ll

B 2 00 O &5 2 cnu:lNMI—l W ;o ke 2o W
MR Dy Bw 0 = N W U, O Moy =~ 0N W
P2 e 5 W o @ 9 o Nk Pk WM A
e L 8 3o S B B o4 @G B w o o b B
ta I @ = @u 3 da o =S m S o 2 O3 3 3 O
-~ T = £ = . o 0o " 0o o o Oo 0o o O
c = c =~ c = = £ ~ = L L e e e
= £ = = e = £ £ - £ = £ £ £ £ £
<38 1> i F&F F|E v
QO Filter paperE &2t & siM FH i 22
Whatman No.1 Filter paper& O|&35t0 52 Ttol| Al A|R0M SiAls 2 8 = U=
HS 2SI 0, 0|5 Sall €= Filter paper-si&tS Ab25H0] EH& Q1 RT-PCRZ} &4 &R
chg J|sol RT—RPA RT-RPA-LFSOfl M- XIM|st ehH2 HH 18 &),
HiO|2{A ZH =l AlD} A|RO|A] SHAS FE5F0 RT-PCRE &S Z2}, Multiplex RT-PCRE
01| ASPV, ASGVZ| S¢et A El Hez ERlE(ad 2).
=0l A|Z0|M SHALS FZE35ID PLMWJE RT-RPA eHHo 2 HESH A1}, Positive sampleo|
A1'3._F SZE (O 3).
TWZF ZEE DFAZOM i FESHD HAXEE & RT-RPA-LFSE ALSSH 23},
Positive sampledll A2t SZ=(a2] 4) .
Whatman No.1 Filter paper 7|&2 Edlf siZtollA 52 ol w21, EEHsE Zd| glo] &
SHALS StHSH=E 7|&S 25k 1, RT-PCRZF RT-RPA, S&EICH 2 RT-RPA-LFSOIAl XM -E0]
7ts5to| A Fcho| &5 222 = US.



RT-PCR Multiplex

ACLSV 508bp
ASPV 367bp
ASGV 273bp ;E
ASSVd 202bp

<& 2> RT-PCR

©
Q)
o
@
i
o
0f0
o
)

RT-RPA-LFS TSWV
RT-RPA PLMVd-6
(143 bp)
P NTC
Control line
Test line

<% 3> RT-RPA
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. EH0| paper B7}

2 EH w
Controd line —+ —-—<>_

» Testlineg —

AlZHlolH A #E

oY

&

2. (AT, B ) T2 HlolYA I 221F YIMY e U 24
O 245 F2 lol2AE FEHsP| 23t Z2loIHE RAS| ols) Zhel 7MY =t
== ASGV, ACLSvel &2t 2t 8 =Zzlo|lH ¥ =Z=2EE HEsh7| 2/

- Hi 2} Alzjof|Al =X 7}
NCBI genbankOIM =L E2|FE 90-1007] =2tHSI 11, bioedit sequence alignment

editor prograns AR235}01 sequence al ignmentsto] &

g eols Hela(aE 6,7),
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<& 6> ASGV E7IM alignmnet <38 7> ACLSV ¥7IM< alignmnet

Ho|2H A AR &2

3. T=(AlE, v &) T
O Tl =2 dHio|z{AE Zctsi| 28t Hiolz{a Z4E A2 &
- v e} Atnp A|ROflAM total RNAS &35, ASGV, ACLSV ZIEH Z2}0|HE AL23510] RT-PCRE
Sl sh
- ASGV-714 bp Tt Z 20| 2F ACLSV-509 bp ZIEt Z2I0|HE Safi ASGVe A 26702 ZHHA|
Zet g7fe| H|H4E AIRE HESIUI(OE 8), ACLSVe|l A9 7o HHEAIZLt 37He| H|Z
A Al2E sEE(O8 9)
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Pear samples

Apple samples
N ¥ 9 m 9 9 m
- & < . 3 35 4 :
M 2 2 2 2 2 2 wn W
ASGV — '
714bp =

ASGV 714 bp
Pear Apple
— m i Qo M~ 0 O o — ™~ o
T i B e Tl il A A s il vl e A e I il Sl 4
L = M~ M~ ™~ ™~ m < = = m m m m m m [32] m m m

<18 8 ASGV &g Az &H

ACLSV_509 bp
o gt oW o oo o
o H N N % % monl Bt gt g o5 o5 ook oF
| 1 | I - — — — — ™ ~N M~ = = ! oM oM oMo
L 9 v @ N o | | | | = = = - | | | |
2 o o o 9§ ® ® © L 9 9o 9o | I 1o 9 o o
a o o o 1] O 3 o a o o 2 § m @ /8 9o o o o
<L <T <L <T o oo o o o o o o 9 @ 9O g o o o o
< < G < o o o o o< L <L <L

<8 9> ACLSV & AR EE

4. p==(AlzE, v S)HpolB{A MEZCHE 9
— AMAMO[AAS|IAI A HMZHSH Primer2

o

RT-RPA =74 &2
gfelsty| flslf w3,

I 1. ACLSVOll tist exo RPA Z2fo|H

T2e MY
=2tolH -
7MY 5-3 EZ 37
fow olE |Me 5-3 37((bp)
3775F ATGAATGACTTTATTGGCATAGATGAACAA
ACLSV 4042R TTCTAAATCTTGTTATTGCCACCATTATGT 286
3849P AAGAAAGGGAATCACATAGAAGTAATTCTTGTTG
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- ACLSV E0|% mazjo|nf 2 Z2EMES ARSI exo RPAS Sd SZ0f .
RT-RPA HFS2 Twist Exo kit (TwistDX) M&E2 AREst0] &M Z<2| protocol 2 a2l T =AU
2. Incubation =742 39 CTollAM 30 =7+ 40 CyCIeE AU S(2- 10).

= ACLSV 2ol ol

=l AtZ} A[Z2L NTCE =2 Z exo RPAE F8ist 0|F, HI|G5S2
sofl gel& &elsi= 21, P.CoAM= %%ﬂ 2 H0|= Band7t Eel=[dXx|gh NTCZ=A
oo &el=lX] EZ(T8 11).
Amplification Apple
160 a © =
Apple 7—:6—9- —
) '_:" 1
B P i 268 bp __E_' = = g
b e ‘Z e e ™ i
<18 10> ACLSV exo RPA <38 11> ACLSV exo RPA product M7|H=

— AFZ}A| 20l M ACLSV-509 bp ZIct Z2lo|HE S5 ACLSV 2
2l 12).

— ACLSV Zto| &ol=l 670 Al Z(A
2-51, Apple 2-52)& FJI=2

ANBE %712 HEeHa

pple 3—22, Apple 1-5, Apple 2—-46, Apple 2—-47, Apple

Z 3510 exo RPASE TSI Z. Incubation =2 39 C
olM 1 27t 20 cycleZ TSI S(TH 13).
= UHAIROIN ZZo| sols|x| 3. NTCEZOIM HS0|x9l ZEo0| &olg.
Ampilification
ASGV_509 bp S - — — -
T2a5393933338270%7 e
Mmooy N N A N NN N A NNy
& B sF o4 o @ o g @ 0 w0 4 oo & 0 0 60 s
. 2 5 0o o & T T 2 &2 & @& & 2 2 a Alezast,-,’
SRS REIIRIRES 05 SRR S B g
= ¥
= 10 T
2 10 5
Cycle:
<38 12> ACLSV #EA= &= <8 13> ACLSV exo RPA

Table 2. ASGVOll CHEh exo RPA Z2lo|H & Z=2E2 MHd

=atolH HIIMY 53 52 37|(bp)
zou o2
258F CCAATATCCAAAATGATAGAAAATCATCTTTTGTA
ASGV1 465R CACCATACCTATATTTATCTTTCCCATCAATTATG 208
351P GAAAATAAAGTTAATAGTTTTCTCAAGATGCATTC
264F TCCAAAATGATAGAAAATCATCTTTTGTACATATG
ASGV2 387R TATTCCAAGTCTTCTATCTTCCTTTAAGTCAGTT 124

299P CTGAATGCATCTTGAGAAAACTATTAACTTTATTT
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5610F
ASGV3 6007R

TCTCAGCTAGAATTGAAAGATTTGGAAAAA
GACAAGTCGATTCTCCAAATTTTTGTTTTT

398
ATTTGGTAATATTGCTGTTTTCGGGTCATCTGATA

5825P

— ASGV7} cH=ZFA =l ujA| 22} ASGV, ACLSVZ} 25tz =

St E ALZA =
o[ =Zzjo|lH ¥ Z=2EMEE AtSS5H0]
Incubation =742 39 COIlA 1
= 3 71el Z2lo|HE AYE Z

X ek2(ad 14, 28 15, O 16).

=
=
22t exo RPAE &dll SH0IFE 4@z
27+ 20 cycleZ XNHFIFS.
ol

-

<)
—

Ztzto| LAHAIZ2F NTCE

e '"""‘I'"m ! Ampification Ampaficstion
e e % H i »
o e 2 W _.f;‘_"\\'\: 4+ NTC w
N NTC b - s B *
£ 1/ + / . S ,: i
/ _.f e R e U i . 7 -, = v N'-rc T
2 /_',. i -{,‘; v, SR ' i
# h o \,,—Z'—"'/—‘ HHEH;
i ‘:Q'I" -] ] 'Qnm.l L] A
ASGV1 (208 bp) ASGV2 (124 bp) ASGV3 (398 bp)
& = @ 2 B =
™ ™ ™ ch ™ &
%_ = ] % b %) %_ ] %)
(ol B o e
< & = Z & = & & z
Y T

<18 14> ASGV ZzZ|o|H1 <18 15> ASGV Z2|o|H2 <18 16> ASGV Z2}0[MH3
exo RPA exo RPA exo RPA

- ASGV ZZ2lo|H & Hatxel SEZZMo| ot Z2lo|H32 A 2|eh ASGY Z2|o[H 11t =2}

O|M2, ACLSV Z2l0o|HE ASGVel ACLSVZt %%‘?:f%ﬁ'ﬂ APJ—MIEZ ALE3H0d exo RPA
Xg st Incubation =42 39 CollA 30
= RE x=7e| AlROIA 20|

sfols|x| o

Ampltication

Sl e | [P
: .fa : '_“‘“'."_:—\_'NTC
<8 17> ACLSV =ZzZjo|H <713 18> ASGV =zZ}o[MH1 <3 19> ASGV =Z2lo[H2
exo RPA exo RPA exo RPA

AAET Ea2l AletzdoM =
ACLSV ZE A=t ACLSV Zz2}o|H A
Z=H2 39 CollAM 30 =

22 FZIol X0|E FO A|RE v|W5E7| sl
==

AFE23510 exo RPASE & &t Incubation
Z2F 40 cycleZ XS

Ijo ﬂllﬂl
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Amplification
Sl r—4
g00 ./"/
3 600 'f! —2
/s 1. PC probe 0.6 ul
I AU S 3 2. PC probe 1.2 ul
0 ] — : 1 3. NTC probe 0.6 ul
. : e > E 4. NTC probe 1.2 ul

<J8 20> ACLSV #gAlm Z2E ZTH exo RPA

[E& 1]

» Filter paperE S¢t

NESRE

—

<!

“Nucleic acid purification from plants, animals and microbes in under 30 seconds”

=29 protocol THZE F=aigt,

* Extraction buffer: 800 mM guanidine hydrochloride, 50 mM Tris [pH 8], 0.5% Triton

X100, 1% Tween-20

*

wash buffer: 10 mM Tris [pH 8.0], 0.1% Tween-20

. Whatman No.1 filter paperE 7I2 MZ 3mmzZ ZE2l=cCl.

D WHAEARZ ZolE AE =& 5-10 mgE 1.5 ml tubeoll |H=CE.

=

. 50 ule| extraction bufferg A& =&0| }= 1.5 ml tubedl| 25t =, plastic pestleZ

. F& HHo| ZolxE AlE =&l filter paper discE 91 A=20M 127+ 2 6iC},
=

N

2 tubedll 200 ull| wash buffer& 2F¢tCl. (2 HFE0|2 2 27|E =H|)

. 120| X[t filter paper discE tipE AFE35H01 200 ul2| wash buffedl| &7/ 182+ BFS

. 22| wash pHO| ELtH filter paper discE & & ZIchE A Sof| template 22 A2 5HH
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O 2dxt X AF7HEM

1. Ribgrass mosaic virus (RMV) - RPA probe TITHA| ZH&F

B FEA77|2- @ M AMo[AdA A7A R}
- Ribgrass 2 X}l0|3 H}O|2{A(RMV) = Tobamoviruse| $F S/t i 2ol AXIE 7}
ZI RNA &7 Hio|{AQluch a2 H2 ofY AlE JolAM S = AGUCH o] Hio|2{AE=
O A2 MZSH HEES doF|X|= 2X[2E, EtfolM I|A} Hlola{A ZEe| ME 8|

odstg &L (https://en.wikipedia.org/wiki/Ribgrass_mosaic_virus).

Percentage
A G C T U
Ribgrass mosaic virus 293 258 18.0 0.0 27.

Ribgrass mosaic virus.

<18 1-1> GC content, Symptom, model of RMV.
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<8 1-2> Distribution of RMV in the world.

1) RMV2-CPoll thet #/EA 24 H Z2lo|H Z=2E2 C|Xlel

AF185272.1 AMO40971.1 AMO409721 AMD40975.1 AMO40974.]1 AMO40964.1 AMD40953.1 AMO409E1.] AMO40958.1 AMD409S9.1 AMO4DUBS.] AMO40960.1 UE9271.1  AMO40957.1 AMD40970.1 AMO40969.1 AMO40066.1 HQ389330.1 AMO40967.1

AF185272.1 85.0% 85.0% 84.4% BET% B63% 84.4% 835% 83.5% 84.0% 83.8% 833% 85.2%
AMO40971.1 84.8% 84.8% 84.2% 865% 86.1% 83.8% 829% 82.9% 833% 83.1% 83.1% B46%
AM040972,1 y % ] 9 . ¢ 24.0% 84.0% B4.2% 85.7% £5.2% 83.3% 829% 82.9% 83.3% 83.1% 83.1% 842%
AMD40975,1 o s 84.0% 84.0% 84.2% 85.7% 85.2% 833w 829% 82.0% 833% 83.1% 83.1% B46%
AMO40974,1 3 ¢ 24.0% 84.0% 8429 85.7% £5.2% 83.3% 829% 82.9% 83.3% 83.1% 83.1% B46%
AMOA0964.1 | | 84.0% 833% 82.9% 82.9% 833% 83.1% 83.1% B46%
AMO4D963.1 3 99 99 8 83.3% 82.9% 82.9% 833% 83.1% 83.1% 84.6%

AMO40961.1
AM040958.1
AM040959,1
AMO40965.1
AMO40960.1
Ues271.1

AMO40957,1
AM040970.1
AMO40969,1
AMO40966.1
HQ389330.1
AMO40967.1

<& 1-3> Compar ison the homology of RMV-CP genes.

AMO4DETT

"
ﬁ.@m‘l"—

<33 1-4> Phylogenic tree of RMV-CP genes.
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FAM

Cansensus [Famen: i1 i 1 Siemeray Ceb]
Identity ] [ | 1] | s I &
1, AMO40957.1 T T

2, AMD40956.1 I I —
3. AM040368.1 I T TET T =

4 AF1852721 T T THHT—
5. AMD40971.1 T 10—

[ T

L T
6 AMO40972.1 L T T T HHC 11
7. AMDA4GS75.1 [ i § T T HH 1
8. AMO40974.1 s I I | E—
9. AMO40964.1 L I I |1 E—
10. AMO40963.1 i i § 5 E—
11, U69271.1 L 11—
12. AMD40070.1 L T HHC 1]
13. AM040969.1 L TTOH—11
14, AMO40966.1 L H— 1
15, HQ389330.1 L HH— 11
16, AMD40867.1 C H—T1
17, AM040973.1 [ECHLIED I I HH_—_T
18, AMO40961.1 L HHT T
19. AM(40958.1 =i HH
20. AMDA40350.1 OOr T HHT 1
21, AM040965.1 i HHT_1
22. AM040960.1 [ HH——1

<18 1-5> Region of primer and probe of RMV-CP genes.

1. RMV2-CP-134F:
5'-TTAGAXXXXAATTCTCAAACTTXXXXXGTGCGATT -3’
2. RMV2-CP-205P:
5'- CAG XXX GAA XXX ACA XXX GGG TAC CGG GTG [FAM-dT] A [THF] G [BHQ1-dT]
TAA XXX GGC XXX TAT -3' Spacer C
3. RMV2-CP-284R:
5'- XXXATCCTATXXXTAGTATCAXXXXXCTTCATAAG -3’

<318 1-6> Candidate of primer and probe set of RMV-CP genes.

reagent __volume |
Tube Overlay - FAM

o e et 2X R Buffer 10 ul

@ Tube 2

4500 @ Tube3 100 mM dNTP 0.7 ul
. Tues o q0x8 20 ul
. e 50y B 1.0 ul
. 50x B 04 ul

RT 04 ul
RMV2-CP-134F 0.7 ul
o RMV2-CP-284R 0.7 ul
//,,,,ff'”’”""” RMV2-CP-205P 1pM 0.3 ul

1000 - "/./"/ MgOAC 1.6 ul
_ U T o o DW 1.2 ul

Total 20 ul

d
10:37:18480  +120 +180 +240 4300 4360 +420 +480 +540 +800 +860 +720 +780 +840 +900 +380 +1020 +1080 +1140 +1200 +1260

TIME (SECOND)
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SMV TuMVv RMV BCMY

SYCMV CMV SYMMV DW

<78| 1-7> Reaction composition of RPA and specificity of RMV2-CP primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, SYMMV; Soybean yel low mottle mosaic virus, DN; Distilled water (negative
control).

Brevibacterium casei Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis

Serratia marcescens Enterobacter aerogenes RMV RNA DW
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Klebsiella oxytoca

Stenotrophomonas
maltophilia

Staphylococcus warneri Proteus mirabilis Citrobacter freundii

Streptococcus agalactiae + control of RMV Dw

Enterobacter cloacae

Dermabacter homins
ssp cloacae

Propionibacterium acnes

RMV - RNA DwW

<1% 1-8> Specificity of RMV2-CP primer and probe against the several genome of bacteria.

ATACTGTTAGACAGCAATTCTCAAACTTGTTGAGTGCGATTGT
GACGXXXAXXCAGCGGTTCCCAGAAACAGGGTXXXXXGTGT
ATGTTAATTCGGCAGTTATAAAGCCGTTGTACGAGGCTCTTAT
GAAGTCCTAXXXXXAGAAATAGGATCATTGAGAC

<18 1-9> Synthetic tar

get gene of RMV2-CP primer set.
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Tube Overlay - FAM
o reagent __volume |

~@- Tube 1
- o wez 2x R Buffer 10 ul
] et 100 mM dNTP 0.7 ul
See 10x B 2.0 ul
et 20x B 1.0 ul
s 50x B 0.4 ul
£ oo RT 04 ul
RMV2-CP-134F 0.7 ul
RMV2-CP-284R 0.7 ul
RMV2-CP-205P 1pM 0.3 ul
MgOAc 1.6 ul
“1 RNA 1.0 ul
e S g g . PR P o P . s g g g T, g g e . o DW 1.2 ul
Time (Second) Total 20 ul
10 ng 1 ng 0.1 ng 0.01 ng
x R - R~ s T ——
) /’/\ / B . i / o
G i e I ;
1 pg - 0.01 pg DW
-] = Z -]
e .

<3 1-10> Sensitivity of RMV2-CP primer and probe (concentration).
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e ——— o

E——
5000 reagen
& Tube 1 g

a s 2x R Buffer 10 ul
s et 100 mM dNTP 0.7 ul
T 10xB 20 u
20x B 1.0 ul
_ 50x B 04 ul
= e e RT 04 ul
= RMV2-CP-134F 0.7 ul
RMV2-CP-284R 0.7 ul
RMV2-CP-205P 1pM 0.3 ul
o S i — s MgOAc 1.6 ul
i i T ,L. J o T P e T e Py RNA 1.0 ul
Time (Second) B Lo
Total 20 ul

106 105 104 102

101 100 DW

. & 18
8,

<% 1-11> Sensitivity of RMV2-CP primer and probe (copies/ul).

O RWV-CP RAMA} 22740f st RAMALE B 2ot 3702 sub type2Z L ACH (O
1-3, 4).
O Primer 3 ZZIM S 0| 25t01 primer& C|AFQl &t 22}, coat protein genell S =

of of2f{7iel Zz2jo|Het Z2E METJ M=o OF0A sttel Z2lolH Z2E ME
£ MHSI] elzetMdstEct. o] Z2lo|lHeF T2 X (Primer probe set; RMV2-CP-134F,
RMV2-CP-284R, RMV2-CP-205P)2| SMS HWIlstdch (:LE' 1-5, 6).

O RPA Exo kitE ArE3sto] 77tX|2| =& ztAH dio|2{AE (SMV; Soybean mosaic virus,
TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV, Bean common mosaic virus,
SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus, SYMMV; Soybean
yellow mottle mosaic virus)nt WXtEFSEZ Z=Abst ZI, RMvoll 2t & HESSIICH (O
1-7) .

O MM 34 52 AYXN2RH HEE 7ts40| =2 1732] g 2lote] FAXIte|

= [ u

SMg & | sief2lotets WIS BER| srotct (22 1-8).

.,_
o
ol
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O RMV2-CP primer probe sete] BIZEE EH3SH] Q5] S EFNAIE QI

stch (28 1-9) .

O SERYUAE 10 ngFE 0.01 pgZ7kX| 108 3]4{5+01 Exo RT RPA EtS S 39°COAl 20&2F
T-8 UV Scanneroll Al BESAIZI Z3 0.1 pg 7HX| EFEE st (28 1-10) .

O SEFMAE 10° & 10° 7HX| 108f 3|A45l0{ Exo RT RPA 2+ S 39°COllA 2027F T-8
UV Scannerdl M HFSAIZI Z3} 100 copies/ul 77X HFES SI¥CE (28 1-11).

O o|4te| ZI}Z RT-RPA RWV detection kitoll Chsh AR ZS H=tstict (28 1-12).

O ZIEcH ME ALE MEAM HMESIUCH (I8 1-13).

O RMV ER-Detection Kit M Z2 FaATT| &l @AM AMO[AAL|] FH O|X[off H|XH st
of T & JHA|SHRCE (2022, 09, 1 & 1-14).

<18 1-12> RMV ER Detection Kkit.
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LCM Science Co., Ltd

LCM-RMV-ER-50

Revision No.: LCM-RMV-ER-0001
Issue Date: Jul 24, 2022

User Manual

For Research Use Only

Manufactured by LOM Science Co., Litd
Tel: +82-02-1588-3546 v vuulobul suvework ke,

161-10 Backto-ri Hyangnam-eup Hwaseong-si Gyeonggido South Korea.
Technical Support by SpeegencBio Co. Lud
Tel: +82-31-8018-2150 s

1. General Information

The sothermal Twist Amp technology is based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Ltd. The amplification
products generated by RPA can be detected in real time by probe-based
Muorescence monitoring.

2. Storage conditions
The kit should be kept -20°C (Full activity is guaranteed for 6 months).

3. Application

The R.lllgrass maosaic virus (RMY) ER-Dy jon kit ins specially designed
probe and primer set for amplification of segment RMV-CP gene to detect the
RMV viral RNA from specimens.

4. Product Description

Ribgrass mosabe vires (RMVY) is a species of Tobamaovirws, It is an RNA-containing vires
with rod-shape particles. It can be fonnd bn many wild plant species. This virus dies not
tselfl produce serious epldemie diseases, but it served as the inciting pathogen of a aecrotic
wirns disease in burly tobacco.

< Distribution map of RMV >

The Ribgrass mosabe vieus (RMV) ER-Deteetion kit contains a speeifie readyv-to-nse sysiem
for the detectbon of the Ribgrass mosate vicns by newly developed Bothermal gene
amplification technology, called RPA method | TwistDy Lid). The master contains enzymes
and reagents including specific probe and primer sets which bs specially designed to amplify
the RMV-CP gene for the unigue amplification of Ribgrass mosale virus BRNA within 15-20
min.

5. Kit Contents

Name of Reagent
1 RMV Enzyme Master Mix ENZ 1 vial, 780 pl
2 RMV Probe PRO 1 vial, 80 !
3 RMV Primer Mix PRM 1 vial, 70 !
4 280 mM Magnesium acetate Mg 1 vial, 80 pl
5 RMV Positive control POS 1 viai, 50 i
1] |ID|D¢ulif Grade Water ow 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/
Biological cabinet / Vortex mixer /| Micropipets (.5 — 1000 pl) / Sterile flter tips
(1, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator / Freezer ( Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

+ Viral RNA extraction kits are available from vari I You can use
your ewn exiraction systems or commercial kits.

7.2. RPA reaction

Mo Reagent 1 rkn Brun
1 RMV Enzyme Master Mix 14.0 112 4
2 |RMV Probe 154l 12,0 yl
3 RMV Primer Mix 144 1124
4 280 mM Acetate 164 12.8 il
5 RNA 1.0l Xl
Total 20.0 160.0 i

* Use the reagents which are stored at -20°C after spin down briefly when
those are melted before se,

* Be carcful of contzmination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table befow,

2) Mix well by tapping 3 times or vortexing briefly and then spin down.

3) Aliguot 19 yl of master mixture to cach PCR tube,

4) Add positive and negative control (BW) to each PCR iube.
# It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination,

5) Close the lid of PCR tobe and then spin down briefly to remove the
bubhble.

6) Real time RT-RPA reaction should be done at least 20 min,

7) Set the program as below table.

Step Nao. of Cycle Temparalure Duration
il 40 37-40°C 30 sec
8) Plate setup
- Set the flusrophores with FAM.

- Type the sample names in the cach tube.
* Unknown: clinical sample
* Negative control
* Positive contrul

8. Reading the Result

Exp. example
Positive reaction Negative reaction
min min

<Example of RMY RT-RPA reaction at T8 UV scanner>
Positive  Nagative RMV

Gaas | [l ariat RNA Interpretation {C1 valua)
1 + - + RMV Positive
2 + : 7 RMV Negative
3 * + -
4 - * +- Invalid result / retest
5 - - #-

9. Warnings and Precaution

1) For rescarch use only.
2) Carcfully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid repeated thawing and freczing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed, vortex. and spin down bricfly the
tubes before use.
7) Prepare quickly the resction mixture on ice.
B) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in cach area.
10) Collected test samples in sterile tubes,
11) Test samples should be extracted immediately or frozen at -20°C to -80°C,

I—CM.SCIENCE

30 FARTHER, B0 FURTHER

<18 1-13> Insert of RMV ER Detection kit.

193



LCMce:

“arlora

Ribgrass Mosaic Virus (RMV) ER-Detection Kit
Ribgrass mosaic virus (RMV) 220214 20|31 HEof2{A
o=
Ribgrass mnsalr.\m'us rRMV} ER-Detection Kit &= TwistDx Ltd G4 JHU% RPA
& JjErom B qEHLICH
RPAOA ﬂ'ﬂﬂﬁﬁ*‘i&i i et v ————
= E x|
sl A 202U e 24 kst
: P ; * ZEE ARy
* ME A2l R e
mﬁgﬁ%nﬂma‘éﬂm : TABHE AR SIS (U1
HEEYM
LEM Sclence Co, Ltd
a1 1
FARE 15-208 (HLRESM M=)
=o)= 100%
2Rs -20C
=R
Cat. No HEY Hupe Test/Kit el
LCM-RMV Ribgrass Mosaic Virus @ 600,000
- ER-50 {RMV) ER - Detection Kit 20¢ SF/Kie (VAT HE )

<18 1-14> Contents of RMV ER Detection kit in LCM science homepage
(www. Icmscience.co.kr).
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M RMV nfo detection kit - 3=¢17|

i
|
0\1
o
=
[N}
Ac]

1. RMV2-CP-134F:
S5'-TTAGAXXXXAATTCTCAAACTTXXXXXGTGCGATT -3

2. RMV2-CPnfo-205P:
5'- [FAM] CAG XXX TTC XXX GAA ACA XXX TACCGG GTG TA[THFI G T
TAA XXX GGC XXX TAT -3’ Spacer C

3. RMV2-CPnfo-284R:
5'- [Biotin] ATGAXXXXATTTCTAXXXXCAAAGGACTXXXXAAG -3

<33 1-15> RPA nfo primer probe set of RMV.

SMV TuMV RMY BCMV SYCMV CMV SYMMV DW 2RI 105
_ | 100 mM dNTP 0.7 ul
TEEEEEEe o
< > z : 20x B 1 ul
A ‘ I M. r - - 50x B 0.4 ul
' -‘ l: l:’, I?’, I;’ RT 0.4 ul
113133 weoen o
(@) (@) O | O ’
I RMV2-CPnfo-205P 03 ul
MgOAc 1.6 ul
RNA 10 ul
DW 12 ul
Total 20 ul

<13 1-16> React ion composition of RPA-LFD reaction and specificity of RMV2-CP primer and
probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus,
BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, DW; Distilled water (negative
control).
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10ng 1ng 0.1 ng 001 ng tpg O1pg 001lpg DW

<13 1-17> Sensitivity of RMV2-CPnfo primer and probe (concentration).

[ l : 1. i) S | = oo
-

<7% 1-18> Sensitivity of RMV2-CPnfo primer and probe (copies/ul).
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[_No_| Bacteria |__result

1 Brevibacterium casei Negative
2 Micrococcus luteus Negative
3 Streptococcus pyogenes Negative
reagent m 6 DW 4 Streptococcus mitis/oralis Negative
2% R Buffer 10 ul "o} | 5 Serratia marcescens Negative
6 Enterobacter aerogenes Negative
100 mM dNTP 0.7 ul . g :
o 7 Klebsiella oxytoca Negative
10x B 2 ul ('_U) 8 Staphylococcus warneri Negative
20x B 1 ul A 9 Proteus mirabilis Negative
50x B 04 ul i DW 10 Citrobacter freundlii Negative
(o )| [&C o | ( ‘» i Enterococcus faecalis Negative
RT 0.4 ul | : ) ‘
] | 12 Streptococcus agalactiae Negative
RMV2-CPnfo-134F 0.7 ul l !: | ]: 1le) Staphylococcus epidemidis Negative
RMV2-CPnfo-284R 0.7 ul o 3 3 3 14 Enterobacter cloacae ssp Negative
2y 2 ) A = = cloacae
RMV2-CPnfo-205P 0.3 ul 13 14 15 16 17 + DW 15 Propionibacterium acnes Negative
MgOAC 1.6 ul A ‘ ( . 16 Dermabacter homins Negative
| k 17 Stenotrophomonas Negative
RNA 1 0 UI I_ maltophilia
DW 1.2 ul y 18 Distilled water Negative
o
9 Positive RMV2-CP Positive
Py
Total 20 ul o control - mRNA transcript

<18 1-19> Specificity of RMV2-CP primer and probe against the several genome of bacteria.

PCRD nucleic

O sl mpo] o Aol M 7H 2t Exo RT RMV2-CP primer & probe setE 223101 P
£ ghM 5t (o8

acid detectorE o|&st ¢t A1} 2HE0| 7FSTH nfo primer probe
1-15) .

St
=

O s & slo|z{A2| SHALS nfo kit2| master mixoll 1 ul @31 39CO|A 152-2022F IS A|ZI
% PCRD MZ FF0o 10 ul €32 90 ul wash buffer2 E3{FMHAM ZIIE ZHESHFIC

a2 1-162} Z0| nfo primer probe= RMV Hfo|E{ADtE & ZHZE35IYC

o O

SHYERQ BRTE USSR et

O =ZERYALE 10 ngFH 0.01 pgZ7hX| 108 3[40 Exo RT nfo RPA BFS = 39°CAIA 20
T-8 UV Scannerdll Al BESA|Z| D LA 10 ul BHSHS PCRD nucleic acid detectori|
extraction buffer& S EL{HA ZItE 2ESIUCE O A0t 0.01 pg 7HX| BHES
ch (28 1-17).

_O,L i r-III
QKo

O S EFHXE 10° 25 10° #HX| 108 5|A15+0 Exo RT nfo RPA HF22 39°COlM 20E27F T-8
UV ScannerollA HFSA|Z|Z2 LA 10 ul t.ﬂ%oﬁ”% PCRD nucleic acid detectoroll &1
extraction buffer& 28 EHHM ZtE 2ZHESIKCE I Z3F 10 copies/ul 7HX| EHS
2 st¥ct (28 1-18).

| =

O MEld 87 =2 X2 25E 7H540| 52 1759 e 2lotel |RFALete
= S H

relsh sb Jio| utE|2lotets BHSEA| ertch (2" 1-19).

—

—_

42

ok

2o, ¢

ol

I} —
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B RMV end point detection kit - {IEMHAT7| 2 - MY Hul

5 min 10 min 15 min 20 min Time course

P <0.0001

600 R? = 0.9932
g 400- 2x RB 10 ul
8 100mM dNTP 0.6 ul

=

& 2004 10x E. Mix 2.0 ul
20x core Mix 1.0 ul
RMV2-CPnfo-134F 1.0 ul

WD RO RS RMV2-CPnfo-284R 1.0 ul

Time (min) RT 0.5 ul

BTN T MgOAC 10 ul

T 104

EAM 46 29 216 57 453 206 501 457 DW 1.9 ul
54 33 206 60 421 i85 433 431 Total 20 ul

<18 1-20> RPA end point reaction with primer set of RMV according to the time.

= mmﬂﬂmm
. » » ] P
v o N 3 " u v

RMV-LoD
P=0.0024 Reagent Volume

= w0 RP=0.8043 2x RB 10 ul
R 100mM dNTP 06 ul
i . - 10x E. Mix 20 ul

< 40 .
- " 20x core Mix 1.0 ul
RMV2-CPnfo-134F 1.0 ul
107407 107 0% 10" 167 107 19° DWW RMV2-CPnfo-284R 1.0 ul

LoD
RT 0.5 ul
MgOAC 1.0 ul
Lo | q0s | RNA 1.0 ul
83 DW 1.9 ul
FAM

71 50 30 39 36 39 38 40 Total 20 ul

<18l 1-21> Limitation of detection of RPA end point reaction with primer set of RMV.
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1T 2 3 4 5 6 7 8

RMV-Specificity
P < 0.0001
500- R? = 1.0000
400
@ 2x RB 10 ul
£ 300
2 100mM dNTP 0.6 ul
Z 200+ .
= w 10x E. Mix 2.0 ul
100
20x core Mix 1.0 ul
ARARRAA D B B S S S RMV2-CPnfo-134F 1.0 ul
Virus RMV2-CPnfo-284R 1.0 ul
| No | " | > RN ¢+ | - | ¢ | 7 | ° NNy 05 ul

X

- MgOAC e

(7/15/22) (7/15/22) NA 1.0 ul
I 53 463 55 45 65 60 45 ?(:’t:l ;-09::'

38 52 466 55 45 64 60 45

<78| 1-22> Reaction composition of RPA end point reaction and specificity of RMV2-CP
primer. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic
virus, BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV;
Cucumber mosaic virus, SYMMV; Soybean yel low mottle mosaic virus, DW; Distilled water
(negative control).

O LM A Mo|AAOf Al 7HEESH Exo RT RMV primer & probe set& S&35H01 syber green 1S 0|
23t end point detection kitS X%tk Ct.

!
>

O RPA basic kitE 0[2350{ nfo kitoll AF2$St primer set® master mix =1 2+Zt9|

MES 1yl Y3 39COlAM HEFSA|ZACEH
AlZFE 2 RPAEIS S 2tEe 23}, 102 FH dditSS 20[7] A[ASHAct (28 1-20).
H2HEEAES LoteT| 9I510] ABEME BMHETS 10°-10° copies/ul 7HX| B =

5|45k = 39COIAM 1022t BFSAIZ| XL Ao ORI 2 S §F = HARU-20002 2 FAMEL
1-21).

O

ojo

dif =l SFRTc US| $UpC
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2. Turnip mosaic virus (TuMV) - RPA probe ZIEHA| ZHgt

Awg Aoyl ZE[HIo|{ATIe|

A| |
E|Hlo|2{A QL C}, O] HIo|HAE dHIM o 2 40~5052| XIS 20 2lsf X|&ZAM0|X| & gt

e = S =T
Ao HEUCH HEE AlE, S5 At 3= Wt I W X037, v, F& £
= FEL Z2 Z&2 EUCh Tulve ZX[E[E MA chd J1ERNA Hio|[B{ A2, He 20|
7t 720nmel HEtHE Zoko| Foish LMY A EE FAE 0 ASHCH Tuw Hls=2 e &
Chd AXRH(EHY AXP)ALCE HiolACl o ESEMEHE(TIP)2 62TCO0[1D Algdat f Y
(LIV) 2 3~4uCt (https://en.wikipedia.org/wiki/Turnip_mosaic_virus).

v v y v ¥ ¥ v
P1 HC-Pro P3 z c1 ghla\ﬂgl NlaPro Nib cP (A)n
v v
P1 | HCPro | PIN-PIPO } (Al
1 €9 314 382 41 490 517
-- ﬁ [ | Wl N-terminal
= 2 o4 o = ! =
117 §_8 S 8 5.8 BB 3% . Paim
NLS | Molif G Motif B MoifC MotifD  Motif E m

293316 (GDD)
NLS Il

@)

Palm

<18 1-23> Genetic map, Symptom, model of TuMV.
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1) TuMvoll CHEF REAL 24 & Z2jo|H Z2H C|Atel

KM094174.2
MH469725.1
KF595121.1
MH4§9727.1
MH469726.1
Kja36091.1
KX674728.1
KX579486.1
K(579479.1
KY1112741
KY1112711
KY111268.1
KX6747342
KX6747331
LC413508.1
LC413507.1
KX6109321
MH7351141
KX674730.1
MG200170.1
MG200160.1
KX674726.1
MW017473.1
AVI344732
AFS30055.2
AFI69561.2
LC4135101
LC4135091
MH469724.1
KY190216.1
KX610931.1

KMO341... MH4697. KFS9512.. MH4897.. MH4597.. KJ93605... KN67472.. KKS 7948...KKS7947...KY1 1127, KY11127.,KY1 1126, KXE7473. KKG7473... LCA1350.. LCA1350. KK61093.. MH7351. KN67473.. MG2001... MG2001.. KK67472... MO 17... AY13447.. AF53005...AF16956...LCA1351.. LCA1350.. MHA697.. KY19021..KX61093.,
B41% | 830% | B38u | 830% | 840% | BSAw | BEA% | 855w | 857% | 8a8w | 85A% | 857% | BSsw | 858w | 857% | BSBw | 858% | 8oBw | 858% | 8aAw 846% | BA7% | 847% | 850% | 845w | 840% | 811% | 814% | 81.9%
84.1% B6S% | B6Aw% | 84.2% 842% 84.3% 843% 84.2% 842% 84.2% 84.3% B43% 843% 843% 843% B43% 843% | BS6% 5 865% | BLi% 80.9% 80.9% 82.7%
339% 864% 840% | B39% | B42% | 842% | BAI% | 840% | 840% | 842% | BAT% | BA1% | 842% | 841% | BAI% | B41n | 856k B66% | B10% | B0.5% | 810% | 828%
83.8% B6.4% 841% 84.0% 842% 842% 84.0% 84.0% 84.0% 84.1% 841% 84.1% 241% 841% 84.1% 841% | BSE% B6.4% 9% 81.0% 81.0% 82.7%
839 ‘ 86.5% 84.1% | 840% | B4d% | 841% | 840% | 839% | 840% | 841% | BA1% | 841% | B41% | 841w | BAl% | 84iw | 857% B6.6% | BIOW | 81.0% | 81.1% | 82.8%
842% | B65% | B64% | 864% | B65%. 833% | 834w | B36% | 836% | B36% | 835% | 835% | 836% | B3S% | 836% | B37% | 836% | 837w | 837k | BAAY 828% | 842% | 852%
851% | 864% | 863% | 863% | 864% | 867% 3 3 E 3 3 877 3 81.0% | B1.0% | B2.6%
861% | B42% | 840% | 841% | 841% | 833% | BN ‘ ‘ ‘ £38% | 839% | 837% | 840% 863% | B1.9% | 811% | 81.7%
855% | 842% | 830% | 840% | 840w | 834% 7 D38% | 841% | 838% | 841% 86.4%
B57% | B43% | 842% | 842% | 841% | 836% % | 840% | 844% | 840% | 844% 86.8%
8% | B43% | BA2% | BA2% | BAI% | B3gn 340% | B44% | 340% | 844% £
B58% | 84.2% 841% 84.0% 84.0% 83.6% 839% 84.3% 84.0% 84.3%
857% | 842% | BAD% | BA0% | 839% | 835w ‘ ‘ ‘ 838% | 842% | 830% | 842%
B58% | 84.2% 84.0% 84.0% 84.0% 83.5% 838% 84.2% 839% 843%
858% | B43% | B42% | 841w | B41% | 836w 840% | 843% | 840w | 843%
857% | B43% | 841% | 841% | 841% | 835% | B 840% | 843% | 840% | 843%
858% | 843% B41% 84.1% 24.1% 836% 24.1% 84.3% 24.0% 84.3%
858% | B43% | 842% | BAI% | 841% | 837% 840% | 843% | 840% | 843% 86.9%
% | B43% | BAl% | BAN% | B41% | B3gu 340% | 843% | 840% | 843% 8
B58% | 843w 841% 84.1% 84.1% 837% 84.0% 843% 84.0% B4.4% 86.9%
898% | B43% | BA1% | BAI% | 841% | B37% . 840% | 843% | 841% | B44%
B5.6% | BS6% | BSG% | BS7% | 868% 75%  B75%
846% 7 838% | 838% | B40% | 540% | B39% | 836% | 838% | 840% | 840% | 841% 340% | 840% | 840% | 815% |
7% 9% | 839% | 041% | B44w | 844w | 843w | 842% | 842% | 843w | 843w | 843% $43% | 843% | 843% | BIS% |
84.7% 83.7% B83.8% 84.0% 84.0% 84.0% 839% 839% 84.0% 84.0% 84.0% B4.0% B41% %
850% 840% | BA% | B4d% | B4dw | BA3W | 842% | B43% | B43% | B43% | 843% | BA3% | 843% | 84A% | 844w
845% | 86.5% | 866% | B6A% | 866% 3
840% | B7% | 870% | 869% | 87.0% 863% | 864% | B68% | 868% | 868% | | 867% | 874% | B7.0% | 868% | B69% | 869% | B69% | 869% 6
B11% | 800% | 809% | B1.OW | B1.0% | B2E% | B1.Ow | B1.9% | B1.5% | 816w | 81.6% | 817w | Ble% | 817% | 817% | 817% | 817% | 818% | 817% | 817w | BI7% | 813w | 808w | 800% | 808% | 80.8% | B13% | 80.7%
814% | 80.0% | 810% | 81.0% | 81.1% | 842% | 810w | 81.1% | 80.9% | 812% | 812% | 812% | 811% | 812% | 812% | 811% | 812% | 812% | 812% | 812% | 813% | 31.0% | 808% | 81.1% | 813% | 810% | 807% | 804%
819% | 82.7% | B28% | 827% | 2% | B52% | 826W | B17% | B13% | B15% | B16% | 816w | B15% | 815% | B16% | 816% | B17% | B16% | BL6% | B17% | B17% | B21% | 826% | 827% | B27% | 831% | 628% | 824%

<% 1-24> Comparison the homology of TuMV genes.

K}(ETQ&BE’I

Kx579479.1

3 A

£
7%
41
LAl
\.\.xlj'
o

P = P
WS o e id
D o e o
FFEp 25 @
£ ¥ 38 7
= -

<33 1-25> Phylogenic tree of TuMV genes.
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Consensus

Identity

1. KM094174.2 (R} [ | [} 1| T T N T A Y 177117 1T
2. MH469725.1
3. KF595121.1
4, MH469727 1
5. MH469726.1 [T i | [ | [ TR T W I | Bl | [
6. KJ936091.1 [I]] - | [ | - T T [ I 1| NI
7. KX674728.1
8. KX579486.1 1 10— — X | S N I Y 0 O OV O ]

9. KX579479.1

10. KY1112741
11.KY111271.1
12.KY111268.1
13. KX674734.2
14, KX674733.1
15. LC413508.1
16. LC413507.1

17. KX610932.1 [ I | - |

18. MH735114.1 NN T T AT O 11
19. KX674730.1  — — 111 TIIT T 1 || 1

20. MG200170.1 I TTT 10T T 1 I | 6 |

21. MG200169.1

22, KX674726.1 N | S 1 | E=T=1 [ | i
23. MW017473.1
24, AY134473.2
25, AF530055.2
26. AF169561.2 1| | | | [T | [T | L T T T W T [ I T 1T TINCTI
27.1C4135101
28.LC413509.1 [El=e=E =] 5] 1l [T —1 1|

29. MH469724.1 [N | | | 11 [ [ [T ii [ 1] (W IH1] W1
30. KY190216.1 (NS .

31. KX610931.1

<38 1-26> Region of primer and probe of TuMV genes.
1. TuMV2-9,622 F
5= ATGAXXXXGTATGCTAXXXXXXXTATAAGTAGTTAA -3
2. TuMV2- 9,670 P;
5= TTA XXX GTT AGT XXX CTC GCT XXX GGG AAA [FAM-dT] A [THF] G

[BHQ1-dT] AAG XXX GTT AAA XXX -3’ Spacer C

3. TuMV2- 9,770 R:
5'- AATAXXXXXTCGGCGAAAAXXXXXXAAGTAACAA -3

<33 1-27> Candidate of primer and probe set of TuMV genes.
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Tube Overlay - FAM

o] o we: 2X R Buffer 10 ul

o | tma 100 mM dNTP 0.7 ul
@ Tube 4

w0 | g 10x B 2 ul

o ] ,wer 20x B 1 ul
o] 50x B 0.4 ul
2 RT 0.4 ul
& TuMV2-9,622 F 0.7 ul
> TuMV2- 9,770 R 0.7 ul
1 TuMV2- 9,670 P(0.5 pM) 0.2 ul
i | T MgOAc 1.6 ul
B — o ———— : RNA 1.0 ul
u_mﬁmmuﬂwjﬁﬁNwwmmmrwmm",wmwmmmrw,MMWMWWWMH _ DW 13u
iAra0an 0 100 S0 1000 0 D O 600 450 00 R0 T 00 000 0 IO 1RO I = 20 ul

Time {Second)
SMV TuMVv RMV BCMV
SYCMV My DW

<78l 1-28> Reaction composition of RPA and specificity of TuMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, DWN; Distilled water (negative control).
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|_No_| Bacteria ___result |

il Brevibacterium casel Negative
reag ent m 2 Micrococcus luteus Negative

3 Streptococcus pyogenes Negative
2x R Buffer 10 ul —— .

4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul 5 Serratia marcescens Negative
10x B 2 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 7 Klebsiella oxytoca Negative

8 Staphylococcus warneri Negative
50x B 0.4 ul

9 Proteus mirabilis Negative
RT 0.4 ul 10 Citrobacter freundii Negative
Tu MV2-9,622 F 0.7 ul i Enterococcus faecalls Negative
TuMV2- 9770 R 0.7 ul 12 Streptococcus agalactiae Negative

i s

13 Staphylococcus epidemidis Negative
TuMV2- 9,670 P (0.5 pM) 0.2 ul __ _ _

14 Enterobacter cloacae ssp Negative
MgOAc 1.6 ul cloacae

15 Propionibacterium aches Negative
RNA 1.0 ul § ?

16 Dermabacter homins Negative
bW 1.3 ul 17 Stenotrophomonas Negative
Total 20 ul malispille

18 Distilled water Negative

Positive TuMV Positive
control - mRNA transcript
Brevibacterium casel Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis
Serratia marcescens Enterobacter aerogenes DW

'

i

i oE 8§ § B 8 ¢ i
el F F F OB B OF b OB W
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis

Enterococcus faecalis Streptococcus agalactiae + control of TuUMV

Fnterobacter cloacae

Staphylococcus epidemidis ssp cloacae

Stenotrophomonas
maltophilia Tu Mﬂ\.{“‘,f RNA DW

Crtrobacter freundii

Dw

<8 1-29> Specificity of TuMV primer and probe against the several genome of bacteria.

GTTATGAAGTXXXXXXCTAGTAGACTATAAGXXXXTAAGTTTA
CTCGTTAGTATTCTCGCTTATGGGAAATATGTXXXXTTGTTAAA
GCAGCCAGXXXXXXKXAKXCGTCATGTGIGTTGTTGTTACTTTC

TATATTTTCGCCGAACATTXXXXG

<8 1-30> Synthetic target gene of TuMV primer set.
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reagent volume |
Tube Overlay - FAM

i o1 2X R Buffer 10 ul

~® Tube2
4500 - @ Tube 3 100 mM dNTP 0.7 ul
@ Tube 4
4000 - o Tubes 10x B 2 ul
@ Tube 6
reer  20x B 1 ul
3500 - @ Tubes
" 50x B 0.4 ul
= RT 04 ul
ﬁ 2500 -|

TuMV2-9,622 F 0.7 ul
200 TuMV2- 9770 R~ 0.7 ul

sz TuMV2- 9670 P 0.3 ul
0.5 pM

MgOAc 1.6 ul
RNA 1.0 ul

——t— T 7T T T
06500 480 +120 +180 4240 4300 4360 4420 4430 4640 4600 4660 4720 4780 4340 4000 +G60 +1020+1030 +1140 +1200 +1260 DW 1.2 ul

Total 20 ul

1500

1000 -

500 -

Time (Second)

10 ng 1ng 0.1 ng 0.01 ng

. e Ee— - . e
- A - A I i - Al
- Sp=e] =i T
[ IO ——— I ; . — S | — ,
1 pg 0.1 pg 0.01 pg DW

o o s am——
& 1[ e et e |~ ,,,/{i,,,,,,,,,,,,,,,,,,,,,,,,, o S o i oy

— SRR - — B S - - —

<13 1-31> Sensitivity of TuMV primer and probe (concentration).
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cagent ‘ volume
Tube Overlay - FAM Sl b vOIUTT

000 & Tube ! 2x R Buffer 10 ul
o ] s 100 mM dNTP 0.7 ul
@ Tube ¢4
4000 - - I“‘Eez 1OX B 2 Ul
3500 @ I:iz; ZOX B 1 U|
m 50x B 04 ul
RT 04 ul

FAM

2500

TuMV2-9,622 F 0.7 ul
TuMV2- 9770 R 0.7 ul
TuMV2- 9670 P 0.3 ul

2000

1600 -

1000 - 0.5 pM
- MgOAc 1.6 ul
RNA 1.0 ul
?o:w-oméo 20 4180 4240 4300 436D 4420 4490 454D 460D 4B8D 4720 4TED 4540 4000 4060 +1020-41050 mmuz‘nwz‘sa DW '] 2 U]
Time (Second) Total 20 ul
106 10° 104 103
102 101 100 DW

<% 1-32> Sensitivity of TuMV primer and probe (copies/ul).

O Tuw FTXF 3140l chst TR
1-24, 25).

O Primer 3 T2 Z 0[25}0{ primerE ClAQl St Z3}, TuMv genel| SZHFEnp &
oM ofEfzlie| Zzjlo|Het Z2E8 MEJ MMEo| ZeHEAoM SHte| =
2 MNE (g2t dM gA)E MESI0] AdZSHMSHRCt. of Z2lo|Hel Z2E (Primer
probe set; TuMV-9622F, TuMV2-9670P, TuMV-9770R)2| SAM & HItstcCt (I8 1-26, 27).

O RPA Exo kitE AtE3t0o{ 671X =HE &8 Hio|2{AS (SMV; Soybean mosaic virus,
TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus,

M

2Mst At 3712 sub typelLZ LR ACH (2E

SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus) 2l WAtHIS S =
AbsH Z3F, TuMvoll2F & BESSIACE (28 1-28).
O AsAl a4 E2 AMSIXIZ2EE ASE JsM0o| =2 17Z29| dif2|ote] FX X2}l Ht
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O TuMV primer probe sete| SIZEE E™sH| fI510d FEFHXIE ASEM o0 ARSI

F (28 1-30).

O SEFTAE 10 ngFE 0.01 pgZtX| 108 35/A{5+0{ Exo RT RPA HtSS 39CO|AM 202 7F
T-8 UV ScannerollA EFSAIZI ZA3b 0.01 pg7tXl BFS S st (O 1-31).
SERMAE 10° £E 10° 74X 108 &A15t04 Exo RT RPA B2 2 39°COIlAM 2027+ T-8

UV ScannerdlA EFSAZI Z3}, 10 copies/ul 7HX| Bt3 & sIQUCt (& 1-32).

O of|atel ZIIZ RT-RPA TuMV detection kitoll CHEH AlMES M Esict (28 1-33).

O 7IEcH ME ALE MEAM HMESIUCH (I8 1-34).

O TuMV ER-Detection Kit 2HHlE S F2ATF7| 22l @AM A MO|A A2 ZH| O|X|of H|XH st

of EolE JHAISHACE (2022, 09, & 1-35).

<18 1-33> TuMV ER Detection kit.
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LCM Science Co., Ltd

M-Tu 0 Turnip mosaic virus (TuMV) ER-Detec 50 rxn
Revision No.: LCM-TuMV-ER-0001 7.2. RPA reaction
Issue Date: Jul 24, 2022
’L:}se;Manuth [T No Reagent 1mxn 8rxn
e 1 TuMV Enzyme Master Mix 14.0 yl 112 pl
z 2 TuMV Probe 15y 12.0 pl
Manufactured by LOM Science Co., Ltd
- 3 TuMV Primer Mix 14 pl 1.2l
Tel: +82-02-1588-3546 www violobal wavew r. _nova35d6iilc icn: o.kr 7 280 mM Magnesium Acetate 164 1284
161-10 Baekto-ri Hyangnam-cup Hwaseong-si Gyeonggido South Korea. 5 RNA 1.0 pl Xul
Technical Support by SpeegeneBio Co.. Ltd Total 20.0 i 160.0 pl

Tel: +82-31-B01B-2150 specocneio email com

* Use the reagents which are stored at -20°C after spin down briefly when
those are melted before use.
1. General Information * Be careful of contamination when you use the positive control for
amplification.

The isothermal TwistAmp technology is based on the Recombinase Polymerase

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below.

products generated by RPA can be detected in real time by probe-based 2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliguot 19 pl of master mixture to ench PCR tube.

4) Add positive and negative control (DW) to each PCR tube,
* It is highly recommended that the mixture for negative control should

Amplification (RPA) process developed by TwistDx Ltd. The amplification

fluorescence monitoring.

2 ‘iturage conditions be made separately to avoid cross contamination.
5) Close the lid of PCR tube and then spin down briefly to remove the
The kit should be kept -20°C (Full activity is guaranteed for 6 months). bubble.
6) Real time RT-RPA reaction should be done at least 20 min.
3 Application 7) Set the program as below table.
Stap No. of Cycle mperature Duration
The Turnip mosaic virus (TuMV) ER-Detection kit contains specially designed 1 40 37-40°C 30 sac
probe and primer set for amplification of TuMV gene to detect the TuMV viral
5 8) Plate setup
RNAf 3
e - Set the fluorophores with FAM.
L. - Type the sample names in the each tube.
4. Product Description * Unknown: clinical sample
L 5 G| = . : . 4 * Negative control
Turnip mosaic virus (TuMV) is a Ponvvirs of the Family Ponviridee that eauses diseases - Petikive conte
in cruciferous plants, among others. The virus is usually spread by 40-50 species
of aphids in & non-persistent manner. Infected plants, especially the natural hosts, show 8. Reading the Result
symptoms such as chlorotic local lesions, mosuic, mottling. puckering or rugosity. TaMV is
& positivesciise aingle swranded RNA  virus, isiing of & ped. Exp. example
helical cupsid that is filamentous and Oesuous, with an average leagth of 720 am. The Positive reaction MNegative reaction

TuMV genome is linear and monopartite (single particle). The virus has o thermal

inactivation point (TIP) of 62 *C, and longevity in vitro (LIV) of 34 days. N

The Turnip mosaic virus (TuMV) ER-Detection kit contains a specific ready-to-use system
for the detection of the Turnip mosaic virus by newly developed isothermal gene
amplification technology, called RPA method (TwistDx Lid). The master contains enzymes

and reagents including specific probe and primer sets which is specially designed to amplify i . ) iR

the TuMV gene for the unigue amplification of Turnip mosaic virus RNA within 153-20 min.

<Example of TuMV RT-RPA reaction at T8 UV scanner>

5. Kit Contents Positi Negati
e gative  TuMV
Case il santial RNA Interpretation (Ct value)
Number Name of Reagent CAP Qty / 50 rxns =
1 + = + TuMV Positive
1 |TuMV Enzyme Master Mix ENZ | 1vial, 780 i F m - - v e
2 |TuMV Probe PRO |1 vial, 80 pul 3 = = H
3 TuMV Primer Mix PRM 1 vial, 70 pi 4 - + *- Invalid result / retest
4 280 mM Magnesium acetate Mg 1 vial, 90 pi 5 = = H-
5 TuMV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water ow 1 vial, 1 ml 9. Warnings and Precaution
6. Required Materials and Devices 1) For research me only.
2) Carefully read this instruction before starting the procedure.
Real time PCR system or T8 (or T16) UV scanner /CFX96 real time PCR/ 4) Glinicalsamyles shonkl be regarded as potentially mfections muterials
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips and prepared the RPA reaction mixture in a laminar flow hood.
(10, 20, 200, 1000 p) / Sterile microtubes / Refrigerator / Freezer | Tube racks / 4) Do not use the kit after its- expiration date written.on hor,

5) Avoid repeated thawing and freezing of the reagents, this may cause
wrong test result.
6) Once the reagents have been thawed. vortex, and spin down briefly the

Microcentrifuge / Biohazard waste container

7. Procedure tubes before use.
24 X 7) Prepare quickly the reaction mixture on ice.
7.1 Viral RNA-Extraction 8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
* Viral RNA extraction kits arc available from various manufactures. You can use 10) Collected test samples in sterile tubes.
your own extraction systems or commercial kits. 11) Test samples should be extracted immediately or frozen at -20°C to -80°C.

LCMoence

<18 1-34> Insert of TuMV ER Detection Kit.
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LCM§CJ'EN‘CE” ;

Turnip mosaic virus (TuMV) ER-Detection Kit
Turnip mosaic virus (TuMV) &2 RX[0|3 Ho[2A

—amen

PR HiAT

Turnip mosaic virus (TuMV) ER-Detection Kit =
UUE HER §E TUMVE 2E810| FUEMEE BE MEUUCEH

LCMeerce
HiE A
M TuMv Zeold =2
HARRE 15-20% (HPFSAR H2l)
solE 100%
2aRs 20T
i L
Cat. No HEY Hpes Test/Kit B
LCM-TuMV Turnip mosaic virus i » ‘W600,000
-ER60  (RMV) ER - Detection Kit 20 SOk (VAT ¥ )

G

Turnip mosaic virus (TuMV) ER-Datection Kits TwistDx Ltd G4
HE RPA

ase Ampl | Mo g AEQILICE,
RPADIM el 53 (182 D2H pul 93 SUEAS B8 22102 TuMVE AZ8h: XTI

H=5d
* 2020wz 2 et i)
* TR AR
* mE AR 2 B
* AIBRHE fEt ST B (FUIF)

HEEYA

LCM%‘?!%‘%'E -

<& 1-35> Contents of TuMV ER Detection kit in LCM science homepage

(www. Icmscience.co.kr) .
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B TuMV nfo detection kit - 377 |& - 2| Z3}

1. TuMV2nfo-9,622 F:
5- ATG XXX TTG TAT XXX AGT AGA XXX TAA GTA XXX AA -3’

2. TuMV2nfo- 9,670 P:
5'- [FAM] TTA XXX GTT XXX ATT CTC GCT TAT XXX AAA TA [THF]
GT AAG TTT GTT XXX GCA - C3 Spacer

3. TuMV2nfo- 9,770 R:
5'- [Biotin] AAT XXX ATG TTC GGC XXX AAT ATA GAA XXX AAC AA -3

<18 1-36> RPA nfo primer probe set of TuMV.

reagent | volume |
2x R Buffer 10 ul
100 mM dNTP 0.7 ul
SMV TuMV RMV BCMV SYCMV CMV  SYMMV TYMV DW iie 2 ul
—_ —— 20x B 1 ul
50x B 0.4 ul
RT 0.4 ul

TuMV2nfo-9662F 0.8 ul
TuMV2nfo-9770R 0.8 ul
TuMV2nfo2-9670P 0.3 ul

MgOAc 1.6 ul
RNA 1.0 ul
DW 1.0 ul
Total 20 ul

<71% 1-37> Reaction composition of RPA-LFD reaction and specificity of TuMV primer and
probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus,
BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, DW; Distilled water (negative
control).
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10ng 1ng 0ing 00ing 1pyg O01pg 001pg DW Primer free R buffer m

TuMV2nfo-9662F 2.1 ul
Gj TuMV2nfo-9770R 2.1 ul
TuMV2nfo2-9670P 0.5 ul

‘ RT 1.0 ul
| an RNA 1.0 ul

‘ , l DW 113 ul
' " ——— - MgOAC 2.5 ul

<13 1-38> Sensitivity of TuMVnfo primer and probe (concentration).

108 107 10° 10 104 100 10° DW

| — N
El RIS ESES SN

<38 1-39> Sensitivity of TuMVnfo primer and probe (copies/ul).
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reagent | _volume |

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1 ul
50x B 04 ul
RT 0.4 ul
TuMV2nfo-9662F 0.8 ul
TuMV2nfo-9770R 0.8 ul
TuMV2nfo2-9670P 0.3 ul
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.0 ul
Total 20 ul

<% 1-40> Specificity of TuMV primer and probe against

O LM A Mpo| A A0f A 7HH‘§F E
detector& ol ¢t |§oF Zu| b=

Osle
< PCRD H{Z Fei7oll 10

O
0jo
0x
=
P
M
o
oA
1
>
rr
T
0l0
ol

extraction buffer&
ct (22 1-38).
O SER™MAE 10°
UV Scanner ol A{
extraction bufferg =&
st stect (22 1-39

O A8 & =2 Meixiz
Mg sl 2 A, o

ZSEFMXE 10 ngFRE 0.01 pgZ7HX| 108 5|41 5}
T-8 UV Scanneroll M EFZA|Z| 1D o =
SHEUHEM ZIE 2HESIGC

=E 10° 7}X| 108 3| A 5H01 E
HISA|Z|

Hio|2{ A 2| sHAS nfo kit2l master mixoll 1 ul ¥2
zo 1 90 ul wash buffer2 Z2{F

ul &

a2 1-372F 20| nfo primer probe= TuMV HfO|2{A

|_x| ol-ol-|:_|.

of E
LI 10 ul BHSo4E

LM 10 ul
BueA Zols 2

).

o o
':.'JS%"E

to| 7h=et nfo primer probe

S ] v R~ L

= of

[ No | Bacteria | _result

Brevibacterium casel
Micrococeus luteus
Streptococcus pyogenes
Streptococcus mitis/oralis
Serratia marcescens
Enterobacter aerogenes
Klebsiella oxytoca

Staphylococcus warneri

© o N o v A W N =

Proteus mirabilis

10 Citrobacter freundli
1 Enterococcus faecalis
12 Streptococcus agalactiae

13 Staphylococcus epidemidis

14 Enterobacter cloacae ssp
cloacae
15 Propfonibacterium acnes
16 Dermabacter homins
17 Stenotrophomonas
maltophilia
18 Distilled water
Positive TuMV
control - mRNA transcript

39COolAM 152-20=27¢

& &5t

Exo RT nfo RPA BFE S 39COllA| 20
PCRD nucleic acid detectoro|
. 1 Z3 0.01 ng 7}X| ¥

o RT nfo RPA EFS S 39COIM 20224
PCRD nucleic acid detector|
10,000 copies/ul

| 2tE|2|ote] &=

OO
I_OE

Mxtete| wh
SHX| gteh (28 1-40).

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative

Negative

Negative

Positive

the several genome of bacteria.

x0 RT TuMV primer & probe setE& S&3501 PCRD nucleic acid
beE MSIUCH (I8 1-36).

S AIZ
HAM Z2E ZHESIC

0l0
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A
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=
i
!

B TuMV end point detection kit - $IEIdA7T|

5 min 10 min 15 min 20 min
+ - o+ - o+ -+ -
TuMV-Time course
P« 0.0001
800 R? = 0.0967

FAM vatue

S(+} 5(-) 104+) 10(-) 15(+) 15(-) 20{+) 20(-)
Time {min)

FAM

254 46 451 186 595 268 647 395

Time | Smn | omm | vsma | aome A
I N N o
268 52 469 196 629 293 680 420

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
TuMV2nfo-9662F 0.7 ul
TuMV2nfo-9770R 0.7 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul

2.5 ul

20 ul

<33 1-41> RPA end point reaction with primer set of TuMV according to the time.

TuMV-LoD
P < 0.0001
800 R%=1.000

FAM value

10% 107 10° 10° 10* 10° 10% DW
LoD

598 580

FAM

_10° | 10° | 10¢ | 10° | 102 | DW |
234 266

428 449 291 285

593 578 430 449 291 285 235 268

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
TuMV2nfo-9662F 0.7 ul
TuMV2nfo-9770R 0.7 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul
DW 2.5 ul
Total 20 ul

<313 1-42> Limitation of detection of RPA end point reaction with primer set of TuMV.
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TuMV-Specificity

P <0.0001 Reagent Volume

800+ R =0.9972 2x RB 10 ul

, 590 100mM dNTP 0.6 ul

E 10x E. Mix 2.0 ul
= 400+ .

< 20x core Mix 1.0 ul

2007 TuMV2nfo-9662F 0.7 ul

TuMV2nfo-9770R 0.7 ul

2 3 4 5 [ 7 DW RT 0 5 ul

Virus

1.0 ul

MgOAC
[ No | [ 2 [ 2 ] « [ = T ¢ [ 7 | o N 10U

SYCMV RMV BCMV SMV/ CMV TYMV
SYMMV (6/3/22) (4/15/22) SYMMV (9/13/22) (5/25/22) W 25 UI
(7/15/22) (7/15/22)
Total 20 ul
, 487 650 455 431 432 531
FAM

9

DW

419 486

478 639 452 432 431 529 407 477

<18 1-43> Reaction composition of RPA end point reaction and specificity of TuMV primer.

SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV;
Bean common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber

mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, DN; Distilled water (negative
control).

O dMAMo[AAAM 7HEESH Exo RT TuMV primer & probe set& 2350 syber green 1S
0| 2%t end point detection kitS HMZSIFCE.

!
>

O RPA basic kitE 0]335+04 nfo kitoll AFZSF primer setZ master mix 2H=11 Z+2te|

ME2 1 ul €2 39CoIAM HHSA|ZICE

3|t = 39ColA 1327t BFEA[Z| 2 Ato|p{ a2 2 A5 5t = HARU-20002 = FAMEL
1-42) .

dif =l SRS US| $UC

O

ojo
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3. Turnip yellow mosaic virus (TYMV) — RPA probe &IEHA ZH&F

B F2AF7| 2-AMNAMO|AA @ HAFZ
- =82 2 axto|3 Hio[HA(TYW)= Tymoviridae AlS2 SAHAM TymovirusUCl =3 HY
= Qi F, Z2Eete ¥ BEE2ZEe|E ZESte AT 7Eel E2fAFE £ AEd Aol MY
o=z IsHEILCE Y2 AlE =Zo MW HA U ENE LIEH = 82 2 2Xo|3 &
HZ2 fushict, sHED ofH 2l B2 25 ofizfAol el MG LUt ol & JHE =
b= H2 HE HdYeel = ERENPhyl lotreta) & A2/ 20 A(Psyl liodes) Z0[X|3H
ulof| = = o[2H(Phaedon cochleariae)t 11 & O] HIO|HAE Hg|= o E80| ==
Hoz dX AFLCH F52 HH7| A E251H AHE MYAIF|= s3HE Al 510
714 24 mdE2 2dAIgcCh (https://en.wikipedia.org/wiki/Turnip_ yellow_mosaic
virus).
Turnip yellow mosaic virus
Leaky B
Feeanning genomic RNA
¥ et .F.
50 ORF1 polyprotein | _ T OH
. omp | L e |
ORF2 ORF3
LMt Protease| Hel | RdRp

— LY
e CP 'HJ%;gD'-oH

-Subgencmic RNA

20A  Turnip yollow mosaic virus PO 1D; 1AUY

eoor! - ey by Joans Yok B30 S04

Tage & veton

V38 R

 C

ot . P s sy R AR, e e .

V.

<38 1-44> Genetic map. sv
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https://en.wikipedia.org/wiki/Turnip_yellow_mosaic_virus
https://en.wikipedia.org/wiki/Turnip_yellow_mosaic_virus

KP9SS4201 KPOYS419.1 KP99S414.1 KPOOSAT81 KPOUS4161 KPSGS417. KP9OS4151  X163781  X07441.0 NCOD40E3.1 J043731  AF0354031 KJGOD1731 KPBE3302.1 KPBB3301.1

KP995420.1 997% | 99.7% ) | osaw | 93,54 9354 93,54 927% 92.7% 92.2% 92.3% 92.4%
KP9U5419.1 43.5% 9350 93.5% 927% 92.7% 92.2% 92.2% 92.4%
KPa95414.1 93,% 93,50 93,54 92.8% 92.8% 92.2% 92.3% 92.4%
KPguS418.1 93.6% 93.6% 93.6% 92.9% 93.0% 923% 92.3% 92.4%
KP95416.1 93,5% 93,50 93,54 92.9% 92.9% 92.3% 92.2% 92.3%
KP9Us417.1 59, 5,09 g g 93.7% 93.6% 93.6% 92.9% 92.9% 923% 92.3% 92.4%
KPOS415.1 ' ' ' ’ 03 6% 02,0 03,00 92.3% 92.3% 92.5%
X16378.1 048 94.7% 94.1% 94.2% 543
X07441.1 93,56 93,50 93,5% 93 % 93,54 93,6% 93.6% 046% 94.6% 94.1% 94,1% 94.2%
NC004063.1  §3.5% 935t 93.5% 93.6% 93.5% 93.6% 93.6% 94.6% 94.6% 94.1% 94.1% 54.2%
1043731 92.7% 92.7% 92.8% 92.9% 92.9% 92.9% 93.0% 48% ! 98.3% 947% 94.6% 94.7%
AF0354031 | 927% 927% 92.8% 93.0% 92.9% 92.9% 93.0% 94.7% 946% 946% 946% | DA% 94.7%.
Kaooi7al | 22% 92.2% 92.2% 92.3% 92.3% 92.3% 92.3% 94,1% 94.1% 94.1% 94.7% 9593

KPEg33021 | 923% 92.7% 92.3% 923% 92.2% 92.3% 923% 54.2% 94.1% 54.1% 946%

KPEB33010 | 92.4% 92.4% 524% 92.4% 923% 52.4% 92.5% 943% 94.2% 542% 947% 94.7% 99,8%

<18 1-45> Homology distance of TYMV isolates.
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<% 1-46> Phylogenic tree of TYMV genes.
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bk g
c (|
onsensus o 2 e e e e o e )
Identity A0 MCKNCECL AL 0 0 O A L
Eﬁggggﬁﬂ 18 B 111 L0 B0 A W8 B 1 11118 08 B
3, KPg95414.1 [T 11 10010 N 0 1 O 1 I T 1 11 0

4, KP995418.1
5. KP595416.1
0. KP395417.1
7. KP995415.1
8. X16378.1

0. X07441.1
10. NC_004063.1
111043731
12, AF035403.1
13, KJ690173.1
14, KPBE3302.1
15. KPBE3301.1

<18 1-47> Candidate primer and probe sets of TYMV.

1. TYMV- 2856 F:
5'- CAAXXXXXTAGTTTCAAXXXXXAAGAATGGATT-3'

2. TYMV- 3,056 P:
5'- ATC XXX TCC AAC XXX TCC TCA XXX CCA AAC [FAM-dT] T [THF] T [BHQ1-dT]
AAA XXX TTT CGG GIC - Spacer C

3. TYMV- 3,237 R:
5'-CATTTTXXXXXATCTCATCGATXXXXXGAATTCT -3

<12 1-48> RPA exo primer & probe set of TYMV isolates.

- 218 -



reagent | _volume _

Tube Overlay - FAM

o,  2X R Buffer 10 ul
ot 100 mM dNTP 0.7 ul
T 10k B 2 ul
- oy 20x B 1 ul
o= 50x B 04 ul
e RT 0.4 ul
TYMV-2856F 0.7 ul
TYMV-3237R 0.7 ul
TYMV-3056P (1pM) 0.3 ul
R e MgOAc 16 ul
N V/r' RNA 1.0 ul
o I e i s s T i i e s - 13 i
Time (Second) Total 20 ul
SMV TuMV RMV BCMV
g —— i S ————— ] ——————————— e
SYCMV CMV SYMMV TYMV

<78] 1-49> Reaction composition of RPA and specificity of TYMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip yellow mosaic virus.
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SMV

T a1
|

[reagent | volume

2x R Buffer
100 mM dNTP

10x B
20x B
50x B
RT

TYMV-2856F
TYMV-3237R
TYMV-3056P (1pM) 0.3 ul

MgOAc

RNA
DW
Total

[ No | Bacteria | _resuit

1
2
3
10 ul 4
0.7 ul 5
2 ul S
1 ul !
8
04 ul B
0.4 ul 10
0.7 ul i
0.7 ul 2
13
14

1.6 ul

15
1.0 ul =
1.2 ul 17
20 ul =

Positive

control

TuMV

Hanr Tem3
'

Brevibacterium casei
Micrococcus luteus
Streptococcus pyogenes
Streptococcus mitis/oralis
Serratia marcescens
Enterobacter aerogenes
Klebsiella oxytoca
Staphylococcus warneri
Proteus mirabilis
Citrobacter freundi
Enterococcus faecalis
Streptococcus agalactiae
Staphylococcus epidemidis

Enterobacter cloacae ssp
cloacae

Propionibacterium acnes
Dermabacter homins

Stenotrophomonas
maltophilia

Distilled water

TYMV
- mRNA transcript

RMV

P

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative

Negative

Positive

X
&1

on ™

BCMV
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Klebsiella oxytoca Staphylococcus warners Proteus mirabilis Citrobacter freundii

Enterococcus faecalis Streptococcus agalactiae TYMV RNA Dw
e N —_— 7 | E— k_.»—”//// T T e

Fnterobacter cloacae

Staphy/ demidr:
aphylococcus eprdemidis ssp cloacae

Propionibacterium acnes Dermabacter homins

Stenotrophomonas
maltophilia TYMV - RNA Wr0o bw
e il o P

<713 1-50> RPA Exo-RT reaction of primer probe set of TYMV with several bacteria.
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ATGCCAAGAACTTAGTTTCAAACATGAAGAATGGATTCGAC
GGCGXXXXXTCCCTCCTCGACGTCTCCACTGGLCAACGAAC
CGGACCCACCCOXXXAX XXX GATCATCCAGATAGACCACTAC
CTCGACACCAACCCCGGCAAAACCACTCCTGTGGTGCATTIT
GCTGGCTTCGCTGGCTGTGGAAAGACATATCCGATCCAACA
GCTCCTCAAAACCAAACT TTXXXXXXXXTTTCGGGTCTCTTG
CCCTACCACAGAACTCAGAACCGAATGGAAGACAGCLGATG
GAACKKXXXXAXXTCCCAGTCATGGCGCTTTAACACTTGGGA
GTCTTCCATTCTCAAGTCATCCAGAATTCTGGTCATCGATGAG
ATCTACAXXXXXXXCA

<18 1-51> Synthetic target gene of TYMV primer set.

reagent | _volume |

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1 ul
50x B 04 ul

e ]
B EEBE

FAM

RT 04 ul
TYMV-2856F 0.7 ul

TYMV-3237R 0.7 ul

" TYMV-3056P (1pM) 0.3 ul

F—- e , MgOAc 1.6 ul
| RNA 1.0 ul

| — s
1: +300 4360 14‘20 480 4540 4500 4660 +720 +7.80 4240 4900 4980 +|D.ZD+|DSD+IIW QIIUUH'I.GU DW 1 .2 ul
Time (Second) Total 20 ul
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TR T EEEEE

E ¥ OE B OE & & B

T
i —
1 A . i
1pg 0.1 pg
” e ¥
| — e

e
S—— % B
z =
B ) !
DW
208 ’
i

<% 1-52> Limitation of Detection of RPA Exo-RT reaction with primer probe set of TYMV
(Concentration) .

FAM

5000
4500 -
4000 -
3500
3000
2500 |
2000 -
1500 -

1000 -

0 T T T T T T T T T T T T T T T 1
8:45.00 460 +120 +180 +240 4300 4360 4420 +480 4540 4600 +060 720 +780 4340 4800 +860 +1020 +1080 +1140 +1200 +1260

500

Tube Overlay - FAM

Time (Second)

& Tube 1
® Tube 2
—&-Tube 3
& Tube 4

Tube 5
& Tube 6

Tube 7
@ Tube8

reagent volume

2x R Buffer
100 mM dNTP
10x B

20x B

50x B

RT
TYMV-2856F
TYMV-3237R
TYMV-3056P (1pM)
MgOAc

DNA

DW

Total

10 ul
0.7 ul
2 ul

1 ul

04 ul
0.4 ul
0.7 ul
0.7 ul
0.3 ul
1.6 ul
1.0 ul
1.2 ul

20 ul
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106 105 104 103

100

102 HY

<718 1-53> Limitation of Detection of RPA Exo-RT reaction with primer probe set of TYMV

(copies/ul).

Ct (28l 1-45,

2AM s A1} 2742] subtypel 2 LI
ol 8t AD} TYMV genel| SZHEE0|A 02
£ MHs5H

M

O TYW ®& XA 157400 CHEt R A}

46) .
0|8
TYMV-2856F, TYMV-3056P

O Primer 3 TS St0d primer & C|A}
7Hel ZEfolHet Z2H2 NMEJ MMHEO O|FAHAM stte] Z2lolH TZ2E ME

StECH o] Z2lo|HeF =2 E (Primer probe set

2 1-47, 48).
(SMV; Soybean mosaic virus

O 5HM
oS HOo
—

of ol
Hjol2| A S

TYMV-3237R)

M
TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus
5t

of E4d& "rtsidict (1
frul

Stod 87tx| o] = 2

O RPA Exo kitE Al=2
SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus, SYMMV; Soybean
0 WXHHFS 2 AL

yellow mottle mosaic virus, TYMV; Turnip yellow mosaic virus)Zl 1l X}
FHEARle| g

FACE (28 1-49).

0Io
OII

A b

b, TYmvoll 2t
SiE| 2] oft =

SME =Hels| 2 23, o B
o BIZEE SHE| 2Ustof
5|4 5t01 Exo RT RPA HFES 39°COA 207t

V
ch (28
MAHE 10 ngFH 0.01 paZ7bXx| 10HK

H1
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T-8 UV Scanneroff Al BESAIZT Z3F, 1 pgZ7HX] BFS S oIQUcE (a8 1-52).
O SEFMAE 10° & 10° 7HX| 108f 3|A44510{ Exo RT RPA 2+ S 39°COllA 2027 T-8
UV ScannerdllA EESAZI Z 3} 10,000 copies/ul 7HX| B+S& sIch (28 1-53).
O olatel A= RT-RPA TYMV detection kitoll CHEH AIMES M=ot (22 1-54).
O 7IEcHl HME ALS HUAM HESIQcH (23 1-55).
O TYMV ER-Detection Kit &Ml &S T2 77|22l UM A MO|A A2 ZH| O|X|of| HXH St

of mojE JHAISIFCE (2022, 09, 1E 1-56).

<18 1-54> TYMV ER Detection kit.
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LCM Science Co., Ltd

LCM-TYMV-ER-50 Turnip yellow mosaic virus (TYMV) ER-Detection Kit 50 rxn

Revision No.: LCM-TYMV-ER-D001
Issue Date: Jul 24, 2022

User Manual

For Research Use Only

Moanufactured by LOM Science Co., Ltd
Tel: +B2-02-1588-3546
161-10 Backto-ri H; p H: i Gyeonggido South Kores.

vork b, novadS46dilemscience. cokr

Technical Support by SpeegeneBio Co., Ltd
Tel: +82-31-8018-2150 sp

nl.com

1. General Information

The oth 1 TwistAmp ol is based on the Hecombinase Polymerase
Amplification (RPA} process developed by TwistDy Leid. The amplification products
generated by RPA can be detected in real time by probe-based fuorescence monitoring.

2. Storage conditions

The kit should be kept -20°C {Full activity is guaranteed for & months ).

3. Application

The Turnip vellow mosabe virus (TYMY) ER-Detection kit contains speckally designed
probe and primer set for smplification of TYMV gene to detect the TYMVY viral RNA from
apéchmens,

4. Product Description

Turnip yellow wmosalc viees (TYMV) §s an isometric Tomovdnus of the Tamily Tymoviridoe.
Its host range ks confined almost entirely to plants in the genus Brosscs in western Enrope.
which includes cabbages, cauliflower and brocenli. Infection canses bright yvellow mossic

illsease showing veln clearing and molting of plant dssues. It s transmitted by sap as well as
@ host of Insect veetors.

The most promioent of these are ln the Phyffotreta and Pyyfliodes genera of fea beetles,
although Phasdon cochfearioe and its birva have also been known to belp spread this vieos.
The larva lose their ability to transmit the disense once thev reach the pupal stage.

siggesting a mechankcal infection process.

The Turnip vellow masaie viras (TYMV) ER-Detection kit contalis @ specific ready-to-use
system for the detectbon of the Turnip yellow mosale viens by newly developed lsothermal
gene amplification technology, called RPA method (TwistDx Lid). The muaster contsins
enzymes and reagents including specific probe and primer sets which is specially designed
o amplify the TY MY gene for the unigue amplification of Turnip vellow mosaic virus RNA
within 15-20 min.

5. Kit Contents

Numbel Name of Reagant CAP Qty 7 50 rans
1 TYMV Enzyme Master Mix ENZ 1 vial, 780 i
2 |TYMVProbe PRO 1 vial, 80
3 |TYMV Primer Mix PRM 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 90 pl
5 |TYMV Positive control POS 1 vial, 50 pi
[ Grade Water ow 1 vial, 1 ml

6. Required Materials and Devices
Real time PCR system or T8 (or T16) UV seanner /CFX%96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips

(10, 20, 200, 1000 pl) / Sterile microtubes | Refrigerator / Freezer / Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

* Viral RNA extraction kits are available from various manufactures. You can use
vour own extraction systems or commercial kits.

7.2. RPA reaction

Reagant 1rzn & ren
1 |TYMV Enzyme Master Mix 14.0 pl Mz
2 TYMV Probe 1.5l 12,0 gl
3 TYMV Primer Mix 14l 1124
4 280 mM Acetate 1.6 pl 128yl
5 RNA 1.0yl Xl
Total 200 1l 160.0

* Use the reagents which are stored at -20°C after spin down bricfly when
those are melted before use.

* Be careful of contamination when vou use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixtore to each PCR tube.

4) Add positive and negative control (W) to each PCR tube.
* It is highly r ded that the mi for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubhle.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

No. of Cycle Temperaturs Duration
1 40 37-40°C 30 sec

8) Plate setup
- Set the luorophores with FAM.
- Type the sample names in the each tube,
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result

Exp. example
Positive reaction Negative reaction
min min

=Example of TYMV RT-RPA reaction at T8 UV seanner>

itive  Negative  TYMV

Case sty RNA Interpretation (Ct value)
1 + = + TYMV Positive
2 + = - TYMV Negative
3 * + +I-
4 < + +- Invalid result / retest
5 - - -

9. Warnings and Precaution

1) For research use only.
1) Carcfully read this instruction before starting the procedure.
3) Clinical samples should be regarded as p ially infecti
and prepared the RPA reaction mixture in a laminar fow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid rep 1 thawing and frecezing of the ts, this muay cause
wrong test result.
6) Onee the reagents have been thawed, vortex, and spin dowan briefly the
tubes before use.
7) Prepare quickly the reaction mixture on ice.
B) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes.
11) Test samples should be extracted immediately or frozen at -20°C to -80°C.

LCMecewce

<18 1-55> Insert of TYMV ER Detection Kit.
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KB

Turnip Yellow mosaic virus (TYMV) ER-Detection Kit
Turnip yellow mosaic virus (TYMV) =& 25} 2X}0|3 Bjo[2{A

Turnip mesaic virus (TuMV] ER-Detection Kit &
| UHE THER FF TuMVE 2BOI0| WA= 2178 AELLc

E&E=R
L | TuMV ZHS Zg
HApAlt 15-208 (HHFIAZ H 2}
g0 100%
foE -20T
«xa
Cat. No HEY Bu2s Test/Kit 2B
LCM-TYMY Turnip mosaic virus J 4 600,000
-ER50  (RMV) ER - Detection Kit Gl S0T/KR (VATHE)

Turnip mosaic virus (TuMV) ER-Detection Kiti TwistDx Ltd Hl&
F RPA {Recombinase Polymerase Amplification) & 2|#ro & 3t 4 ZiLc)

CE
e

e
RPACIA 43498l 5% (@S DR Jjut 22 S LB Sof YA2SR TuMVE AS0IE EXETHELICE

HESY
* 2080) i 24| 2o}t
- e
* ME AIZICHY] R SRR
* ALBRIS et B HE (2HIF)

<3& 1-56> Contents of TYMV ER Detection kit in LCM science homepage

(www. Icmscience.co.kr) .
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B TYMW nfo detection kit - 377 |& - 2| Z2}

1. TYMVnfo- 2,856 F:
5'- CAAXXXXTTAGTTTCAAXXXTGAAGAATXXXATT-3

2. TYMVnfo- 3,056 P:
5'- [FAM] ATC XXX TCC XXX AGC TCC XXX AAA CCA XXX TT [THF] TT
AAA GAC XXX CGG GTC = C3 Spacer
3. TYMVnfo- 3,237 R:
5'- [Biotin] CATTXXXTAGATCTCXXXGATGACCXXXXATTCT -3

<8 1-57> RT-RPA nfo primer probe set of TYMV.

reagent | volume _
2x R Buffer 10 ul
SMV  TuMV  RMV BCMV SYCMV CMV SYMMV TYMV DW 100 mM dNTP 0.7 ul
S 10x B 2 ul
20x B 1 ul
50x B 0.4 ul
RT 0.4 ul
TYMV-2856F 0.7 ul
TYMVnfo-3237R 0.7 ul
o | o TYMVnfo-3056P 0.3 ul
P & (10 pM)
- MgOAc 1.6 ul
DNA 1.0 ul
DW 1.2 ul
Total 20 ul

<718 1-58> Reaction composition of RPA-LFD reaction and specificity of TYMVnfo primer and
probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus,
BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip Yellow Mosaic
virus.
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reagent | volum,

2x R Buffer 10 ul

, ng 1ng O1ng 001ng 1pg O01pg 001pg DW 100 mM dNTP 0.7 ul
| 10x B 2 ul
20x B 1 ul

50x B 04 ul

RT 0.4 ul

TYMV-2856F 0.7 ul

TYMVnfo-3237R 0.7 ul

TYMVnfo-3056P 0.3 ul
(10 pM)

ENENFIENENENENEE o 16 u

DNA 1.0 ul
DW 1.2 ul
Total 20 ul

<3 1-59> Sensitivity of TYMVnfo primer and probe (concentration).

reagent volume

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul

20x B 1 ul

50x B 0.4 ul
RT 04 ul
TYMV-2856F 0.7 ul

TYMVnfo-3237R 0.7 ul

TYMVnfo-3056P 0.3 ul
(10 pM)

MgOAc 1.6 ul
DNA 1.0 ul
DW 1.2 ul
Total 20 ul

<% 1-60> Sensitivity of TYMVnfo primer and probe (copies/ul).
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[ No_| Bacteria |__result |

1 Brevibacterium casei Negative
2x R Buffer 10 ul 3 Streptococcus pyogenes Negative
4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul ; )
5 Serratia marcescens Negative
10x B 2 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 7 Klebsiella oxytoca Negative
50x B 0.4 ul 8 Staphylococcus warneri Negative
9 Proteus mirabilis Negative
RT 0.4 ul , - :
10 Citrobacter freundji Negative
TYMV-2856F 0.7 ul 11 Enterococcus faecalis Negative
TYMVnfo- 0.7 ul ) 12 Streptococcus agalactiae Negative
g
3237R % 13 Staphylococcus epidemidis Negative
TYMVnfo- 0.3 ul 14 Enterobacter cloacae ssp Negative
3056P (10 pM) 13 14 15 16 17 + + - cloacae
MgO e 16 ul I o 15 Propionibacterium acnes Negative
@ 16 Dermabacter homins Negative
. 1.0l 17 Stenotrophomonas Negative
DW 1.2 ul maltophilia
| | 18 Distilled water Negative
ota 20
i u Positive TYMV Positive
control DNA

<18 1-61> Specificity of TYMVnfo primer and probe against the several genome of bacteria.

O dm A mpo| A Aof A 7HEHSH Exo RT TYMV primer & probe setS 223404 PCRD nucleic acid
obeE

detector& 0| &st |0t A1} &&0| k=S nfo primer pro stM st ct (a8l 1-57).

O a2t dlola{A9| HALS nfo kit2l master mixOll 1 ul @11 39°COIA 152-2027F BHSA|Z]
< PCRD MZ F 70 10 ul 231 90 ul wash buffer2 EZ2{FHA HADIE ZESIFCE,

O a8l 1-581} Zto| nfo primer probe= TuMV HiO|BHADHS & HESICE.

O SEFHALE 10 ngFE 0.01 pgZ7kX| 108 5|4{5104 Exo RT nfo RPA EFS S 39COllM 20&7+
T-8 UV Scanneroll Al BFSA|[Z|10 LA 10 ul 2HSH-Z PCRD nucleic acid detectoroll 211
extraction buffer& 222 HA ZIE #ESIICE O 22 0.01 pg 7HX| BHS 2 St
ct (28 1-59).

O SERTXE 10° £ 10° 7kX| 108] 5]45t04 Exo RT nfo RPA ¥HSS 39COllAl 2027t T-8
UV ScannerdllA{ BFSAIZ|Z2 LEA 10 ul t&%%‘% PCRD nucleic acid detectoroll Y1
extraction buffer& {2 MM ADE 2HESIYCE T Z1t 100 copies/ul 7HX| BtS
2 sict (28 1-60) .

O A &td =2 MYEXNZRE HdEE 7540 22 1739 g 2lote| wAAte| g1
Mg eels 2 Z3, o §F 7ol e zlotete BFSSkX| fgct (7 1-61).
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B TYMV end point detection kit - EFAFT]

5 min 10 min 15 min 20 min
N I RS S B
TYMV-Time Course
P < 0.0001
1000+ R? = 0.9985

200

600

400+

FAM value

200

5(+) () 10(+)10(-)15(+)15(-) 20(+) 20(;)
Time {min}

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
TYMVnfo 2856 F 0.7 ul
TYMVnfo 3237 R 0.7 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul
DW 2.5 ul
Total 20 ul

mmmm

198
206

BN -

468
451

-

844
801

282
269

69
64

49
42

117
115

610
641

FAM

<38 1-62> RPA end point reaction with primer set of TYMV according to the time.

TYMV-LoD
P <0.0001
R? =0.9999

. % : i o A e o.‘

500+

400

300

200+

FAM value

1004

10° 10° 10* 10° 10° 10’ 10° pw

copiesiul
EAM 469 449 284 274 233 225 198 216
471 451 286 277 233 226 199 217

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
TYMVnfo 2856 F 0.7 ul
TYMVnfo 3237 R 0.7 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul
DW 2.5 ul
Total 20 ul

<313 1-63> Limitation of detection of RPA end point reaction with primer set of TYMV.
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TYMV-specifiity

600 F;<0‘0001 2x RB 10 ul
R'=0.9992 100mM dNTP 0.6 ul

400 10x E. Mix 2.0 ul
20x core Mix 1.0 ul

FAM value

TYMVnfo 2856 F 0.7 ul
TYMVnfo 3237 R 0.7 ul
RT 0.5 ul

1 2 3 4 5 6 7 8

Virus MgOAC 1.0 ul

| No | v | 2 ]2 ]« ] s s ] 7 | = [ 10.ul

SYMMV | (6/3/22) | (6/3/22) | (4/15/22) | SYMMV | (9/13/22)
(7/15/22) (7/15/22)
FAM 218 214 252 232 258 299
211 206 246 231 255 292

(5/25/22)
Total 20 ul

WsioN 21

WSS 214

<71% 1-64> Reaction composition of RPA end point reaction and specificity of TYMV primer.
SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV;
Bean common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yel low mottle mosaic virus, TYMV; Turnip yellow mosaic
virus, DW; Distilled water (negative control).

O it mpolod Aof A 7Hebst Exo RT TYMV primer & probe setS 2835101 syber green 12
0|8t end point detection kitES M ZtstECE.

2
b

O RPA basic kit2 0|23l04 nfo kitoll AF23t primer set2 master mix BHS 1D ztzto)
MES 1yl 21 39COIA BF2A|ZCH

O AlZHE 2 RPAEIS S 2HEISH 23, 102F FH 2dits2 20|7| A5 (28 1-62) .
O z2AETHE Lot7| 2sto] ABEFME SMU=FS 10°%-10° copies/ul 7HX| THAH
5|45t = 39COllM 1622t BFSAIF| 1L Ato[HORIe 2 2Alg 5t 5 HARU-20002 2 FAMZL

1_

63) .

O I8 1-642f &0| &7t E0|EE FAM st Z3}, nfo primer probe= TYMV Hio|2{ATDHS &
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4. Bean common mosaic virus (BCMV)

m =

AT | -

UM A MO|AA G ATHD

RPA probe ZI=HA] JH &

- BOWV =3 Hel= M &t JUX[TE XAz o2 ZHE A Eol= bt Phaseoulus vulgar i
L. var. aborigineus, Rhynchosia minima (L.) DC & 25 OF¥ ALl Phaseolus spp. 342
= MESE ol B2 sMu F2 M ZXo|3 dfEo| JAEHCE ChE SMEE FE,
T, FEE, oliBeE Ue|AHLI FE= A, HolstH Lt AS s4 o 54 2Xo[3
#Hol J}EUCH HESH c2i F s JAME Z4 HEHR 55 AF AT 44 Zefe
USHCE o2l Liolo ZEE AlE2 WD HEEH 5+ AFHC} o Ho|HAE &
= SXoA Mk X|Gnt AIE Atololl HEUCEH I S ti7fH = A So[X|¢H 2
22} AN MY A&HC} (https://en.wikipedia.org/wiki/Bean_yel low_mosaic_virus

A

PIPO

NIA-

NIA-
NP HePro P3G Veg
B 6K1 6K2
Pl HcPro P3 =] NIA-Vpg NIB Coat
(1-433aa) | (434-900aa) | (901-1247aa) | (1299-1993aa) | (1986-2176aa) | (2420-2935aa) | (2936-3222aa)
31 (L) 527 (SIN) 928 (HIY) 1322 (NIS) 2096 (DIN) 2471 (RIK) 2938 (T/P)
34 (D/E) | 685 (SIN) 945 (IV) 1348 (IIV) 2097 (N/D) 2522 (Y/H) 2966 (P/Q)
77(NIS) | 714 (EIN) 966 (GIS) 1370 (SIN) 2100 (DIN) 2650 (N/D) 2972 (ANV)
83 (YH) 1026 (LIF) 1673 (VI1) 2160 (HIR) 2806 (K/E)
115 (KIN) 1182 (CY) 1915 (IfF) 2914 (ANV)
141 (VIN) 1188 (E/K) 1961 (VIM) NiA-Pro
158 (V/A) 1192 (RA) (2177-2419aa)
159 (M) 2232 (NIT)
208 (SIN)
217 (KIQ)
256 (AIV)
302(LIF)
326(VIA)
386 (CIY)
433 (KIE)
B
<23 1-65> Genetic map, symptom, model of BCMV.
MF4988... MHO248... MF4988.. NC_003... KC83250.., K|50809... MH7958... MWO19.. MWO16... KCB3250... KMO766... KP90337.. LC58240.. MHO248.. MHO248... MF4988... MF4988... MH0248... KF11486... EU7611... MHO248... MH0248
MF498887,1 )9 80.5% Bl4% 83.7% 837% 82.5% 80.3% 81.3% 81.0% B81.2% 80.9% 81.9% 81.6% B14% 81.1% 81.1% 81.0% 81.1%
MHD24843.1 80.1% 81.1% 83.5% 83.5% 82.2% 80.0% 80.9% 20.8% 81.0% 80.6% 81.4% 81.2% 80.9% 80.7% 80.7% 80.6% 80.7%
MF498889.1 80.3% 815% 83.6% 83.6% 82.5% 80.1% 812% 81.0% 81.0% 80.8% 81.5% 81.5% B81.2% 80.9% 81.0% B80.9% 81.0%
NC_D033971 81.4% B44% 82.8% 82.9% B5.6% 813% 82.0% 81.9% 82.2% 82.2% 82.4% 82.7% B2.8% 82.6% 82.7% B2.7% 82.7%
KCB32501.1 81.6% B41% 83.1% 83.1% 550'% 81.6% 82.8% 82.1% 82.5% 82.6% 83.0% 83.0% 83.2% 83.1% 83.0% 83.0% 82.9%
KISDEDSZ.1  B52% @ 824w 82.5% 83.2% 83.6% 84.6% 84.0% 84.3% 844% 84.3% B43%
MH795801.1 831% 8534 | 84.0% | 856% | B47% | 85.0% | 852% | & 851% | 852%
MWO019505.1| 83.7% 83.5% 83.6% 82.8% 83.1% g 83.8% B5.1% B4.6% I
MWD19501.1| B3.7% | 8358 | B36% | 82.9% | B31% | 825w B38% | B52% | B4.6%
KC832502.1 82.5% 82.2% 82.5% B5.6% 85.0% 83.2% i 3
KMO76650.1 | B0.3% 80.0% 80.1% 81.3% 81.6% 83.6%
KP903372.1 81.3% 80.9% 81.2% 82.0% 82 8% B4.6%
LC582403,1 81.0% 80.8% 81.0% 81.9% 82.1% 5,4.0%
MHD24840.1| 81.2% 81.0% 81.0% 82.2% 82.5% B84.3%
MH024838.1| B0.9% 80.6% 80.8% 822% 826% 34_4“
MF498888.1 | 81.9% 81.4% 81.5% 82.4% 83.0% 84.9%
MF49BB86.1 81.6% 81.2% 81.5% 82.7% 83.0% Mﬂ%
MHD24842.1| B1.4% 80.9% 81.2% 82.8% B832% B4.6%
KF114860.1 81.1% 80.7% 80.9% 82.6% 83.1% 54.5%
EU761198:1 | B81.1% 80.7% 81.0% 82.7% 83.0% B4.3%
MHO024841.1| B1.0% 80.6% 80.9% B2.7% 83.0% 5,4‘3%:
MHD24839.1| 81.1% B80.7% 81.0% 82.7% 82.9% 84.2%

<% 1-66>

Homology distance

of BCMV

isolates.
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<18 1-67> Phylogenic tree of BCMV genes.

1 2 4 &0 1.00 1.2 14 1
Ah
Ah 4
A M y

A 4

Ah 4
Consensus |
Identity 1l L B [ ¥ Il Tl [ 1 [
1.JF427590.1 Bean common mos... [ T 11 I I | 1]
2.JN692258.1 Bean common mo... (| I T IT T 1 I ]
3. EU713858.1 Bean common m... | | E N N I I T |
4,115331.1 Bean common mosai... | T I I I ]
5. EU492546.1 Bean common mo... [ 1 I I ]
6.L12740.1 Bean common mosai... [ || 1T i I ]
7.JN692257.1 Bean common mo... 1 I T ]

<7118 1-68> Candidate primer and probe sets of BCMV.
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1. BCMV4-CP- 675 F:
5- TCTTXAXXXTTAGATCAXXXXTTGGATXXXAAGCC - 37

2. BCMV4-CP- 714 P«
5- TAT XXX ATT ACA XXX CAG AAC AAA XXX ATC [FAM-JT] T [THF] T
[BHQT-dT] AAC ACA XXX GCA ACA XXX -C3 Spacer

3. BCMV4-CP- 822 R:
5= TTCXXXACAAXAXACATCTGATCAXXXTCTATCTC -3

<12 1-69> RPA exo primer & probe set of BCMV isolates.

[reagent —|volume

2x R Buffer 10 ul
100 mM dNTP 0.7 ul

& Tube 1
® Tube 2

4500 @ Tube 3 10x B 2 ul

@ Tube ¢

an e 20x B 1 ul

©- Tube 6
Tube 7

o tuns 50 B 0.4 ul
RT 04 ul
e BCMV4-675F 0.7 ul
BCMV4-822 R 0.7 ul

" s , s BCMV4-714P 0.3 ul

500 ' MgOAC 16 Ul
I -‘ : ‘ RNA 1.0 ul

o T 1
124160460 +120 +180 +240 4300 +300 4420 4450 +640 4600 4600 +720 4730 +340 4900 4950 41020 +1DS0 +114D #1200 +1260

Time {Second) Total 20 ul

FAM

SMV TuMV RMV BCMV

R pea s e [
" R Q ! _
SYcMV cmv SYMMV TYMV
: Z:;:-i‘ ‘— i 4_“('4'7 """""""" : T |‘ ’l:;;;:v'—'-;# ' """"""" T m """""" “'"r'_:'_:;;'-5--f:--'-'—"—'-'—'—'-3-'-?-'-;7--'—'—'--'—'-:--'--'--- = 'f‘"";" r___/ R i s i s e
- i - - }
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<78] 1-70> Reaction composition of RPA and specificity of BCMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip yellow mosaic virus.

reagent volume

» e 2x R Buffer 10 ul
- 100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1ul
) i 50x B 0.4 ul
- = - RT 0.4 ul
I S — BCMV4-675F 0.7 ul
BCMV4-822 R 0.7 ul
- o BCMV4-714P 03 ul
e 1pM
MgOAc 1.6 ul
RNA 1.0 ul
e ——— DW 1.0 ul
’;;U Total 20 ul
Brevibacterium casei Micrococeus futeus Streptococcus pyogenes Streptococcus mitis/oralls
| S I | |
; ‘ | | I
Serratia marcescens Enterobacter aerogenes BCMY RNA DW
S = S S — e
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundli

Enterococcus faecalis Streptococcus agalactiae BCMV RNA DWW
. . Enterobacter cloacae .. . .
Staphylococcus epidemidis ssp cloacae Propionibacterium acnes Dermabacter homins
Stenotrophomonas
maltophifia BCMV - RNA bW W/O

<718 1-71> RPA Exo-RT reaction of primer probe set of BCMV with several bacteria.

TGTGATXXXXXAATTTAGATCATXXXXTTGGATTACAAGCCAG
AACAAACTGATCTTTTTAACACAAGAGCAACAAAGATGCAG
TTTGAAATGTGGTACAATXXXXXXXXGGCTGAGTATGAGATA
GATGATGATCAGATGTCAATTGXXXXXXAACGGC

<8 1-72> Synthetic target gene of BCMV primer set.
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reagent | volume __|

o fube Overtay-FAM 2x R Buffer 10 ul

—@-Tube 1
] R TueZ 100 mM New 0.7 ul
4500 ~&-Tube 3
@ Tube 4 dNTP
1 A e 10x B 2 ul
= e 20x B 1 ul
o 50x B 04 ul
Z = RT 04 ul
200 BCMV4-675 F 0.7 ul
1600 BCMV4-822 R 0.7 ul
om0 1o BCMV4-714P 1pM 0.3 ul
a0 | MgOAc 1.6 ul
I L o RNA 1.0 ul
:00:00480 +120 4180 +240 4300 4360 442 4800 4860 4720 4780 4840 4000 4060 +1020 41080 47 +1200 +1261 DW 1 O uI
Time (Second) Tota] 20 ul
10 ng 1 ng 0.1 ng 0.01 ng
: ] o - ——
. P = P : =
_’*‘”’\?/" B i RS ..“’_—ll—/P _/”jr'“/ """"""""""""""""""
“ ” I“ Il - ‘|
" pe = | = = = = 3 = i “ = —Z
1 pg 0.1 pg 0.01 pg bw
o —— e e St G e —
| N [ [

<% 1-73> Limitation of Detection of RPA Exo-RT reaction with primer probe set of BCMV
(Concentration).

- 238 -



Tube Overlay - FAM

] & Tubet 2x R Buffer 10 ul

® Tubez

40 @ Tubes 100 mM New 0.7 ul
T

! iyl 10x B 2 ul
= 20x B 1 ul

e 50x B 0.4 ul

o0 | — RT 0.4 ul

y o BCMV4-675 F 07 ul

BCMV4-714P 1pM 0.3 ul

MgOAc 1.6 ul

RNA 1.0 ul

DW 1.0 ul

Time (Second) Total 20 ul

3500

3000

Vs
e
oo

FAM
\\

1800 T

1000

500 -

o f——— T T T T T T T T T T T T T T T
126800460 +120 +150 4240 4300 4360 4420 +480 4540 4600 +080 4720 4780 4340 4900 4960 +1020 +1080 +1140 +1200 +1250

108 10° 104

| I — - -
102 10 100 Dw
T =

<% 1-74> Limitation of Detection of RPA Exo-RT reaction with primer probe set of BCMV
(copies/ul).
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O BCMV 7 AL 22740 CHet RAMALS &AM ek 2o 27H2| subtypeL 2 LbFACH (8 1-66,
67) .

Ol

O Primer 3 ZZI1WE 0[25104 primerE ClAICl St A1} BCMV genel| SZHF20{A] 02
7ol ZajolHet =22 NMEJ MMHEO] 0|FoM 3ILte] Z2lolH Z2E MEE MHSH
of eolZetMSIFCE. o] =ZZlo|He} Z=EZE  (Primer probe set; BCMV4-CP-675F,

BCMV4-CP-714P, BCMv4-CP-822R)2| 4= Hrtstict (18 1-68, 69).

r

ofr

O RPA Exo kitE A235H0{ 87IX[e| Zr= 2t Hlo|2{A = (SMV; Soybean mosaic virus,
TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus,

SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus, SYMMV; Soybean

yellow mottle mosaic virus, TYMV; Turnip yellow mosaic virus)Zt WAIEFS S ZTAISH &
o}, BCMvOll2F & HESSIQICH (28 1-70).
O AlgAl 54 =2 MYEXIZRE HEE JIsM0| =2 17529 tHH2|ote| FHM XIS g

sS4 =elst 2 Z3h, b oF i B 2[ofetE

O
primer probe set2| SIZIE=E EXHSI7| 2150 S ERTXIE A3 e 5H0] A5

O SERYUAE 10 ngFE 0.01 pgZ7kX| 108 3]4{5+01 Exo RT RPA EFS S 39°COAl 20&2F
T-8 UV Scanneroll A BHSAIZI A3} 1 pgZ7hX| BFSE SIFct (28 1-73).

O SEFM™AE 10° FE{ 10° 7kX| 108§ 3445101 Exo RT RPA HFES S 39°COllA| 20&27F T-8

UV Scanneroll A HFSA[ZI Z I} 1000 copies/ul 7HX| HtES SIFCH (a8 1-74).

Oo =

O 7|Echl ME ALE dYM HFSIACH (28 1-76).

|&to] ZItZ RT-RPA BCMV detection kitoll CHEh AIME S HMZAfstRCH (28 1-75).

(O BCMV ER-Detection Kit 2MHH| &S F2A 77|22l @AM AMO|AAL| = O|X|off H XSt

of EofE ZHAISHRCE (2022. 09, & 1-77).

<18 1-75> BCMV ER Detection kit.
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LCM Science Co., Ltd

CM-BCMV-ER-50

Revision No.: LCM-BCMV-ER-0001
Issue Date: Jul 24 2022

User Manual

For Research Use Only

Bean common mosaic virus (BCMV) ER-Detec

Manufactured by LCM Science Co., Ltd
Tel: +82-02-1588-3546 www yuplobal wavework kr. - novad 5460 lemscience.co.kr
161-10 Backto-ri H. p H i Gy

ido Sputh Korea.
Technical Suppaort by SpecgencBio Co. Lid

Tel: +82-31-8018-2150 speece il com

1. General Information

The fethermal TwistAmp technology s based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDx Lrd The amplification prodocts
gederated by RPA can be detected in real time by probe-based Muorescence monitoring.

1. Storage conditions
The kit should be kept -20°C (Foll activity is guaranteed for & months).

3. Application

The Bean common mosabe viros (BOMV) ER-Detection kit contains specially destgned
probe and primer set for smplification of BOMY gene to detect the BOMV viral RNA from
specimens,

4. Product Deseription

Bean common mosake viens (BOMV) s BOMV host range bs limited but naturally infected
plants include common bean, Plasconlus volgaris L. var. aborigineus, Rhyvochosia minimas
(L) DO, and some wild tropical Phascolus spp. Symptoms include light and dark green
miosabe patterns on irifoliate leaves. Other sympioms loclude: puckering, blistering,
distorthen, downward curling and rolling. and » mild or severe green-on green mosaic
mottle. Pinpoint, vellow dots or necrotic local lesions may often result in plant groweh
reduction. Plants infected at a young age may be stunted and distorted. This vires is spread
between production areas and between seasons, especially in infected seed. The most
lmpaortant vectors are aphids, but also pollen, and mechanical rransmission.

=Map of distribution>

The Bean commaon mosale viras (BOMVY) ER-Detection kit contains & specific ready-to-use
avstem for the detection of the Bean common mosaie virus by sewly developed lsothermal
gene amplificatbon techoology, called RPA method (TwistDy Lid). The master contuins
enzymes and reagents including specific probe and primer sets which Is specially designed
to amplify the BCMY gene for the anbgue amplification of Bean common mosaic virns RNA
within 15-20 min.

5. Kit Contents
MName of Reagant

1 BCMV Enzyme Master Mix ENZ 1 vial, 780 il
2 |BCMV Probe PRO 1 vial, B0 il
3 |BCMV Primer Mix PRM 1 vial, 70 il
4 |280 mM Magnesium acetate Mg 1 vial, 80 pl
5 |BCMV Positive control POS 1 vial, 50 pl
[ |Ilolu:ular Grade Water oW 1 vial, 1 ml

6. Required Materials and Devices

Real time PCR system or T8 (or T16) UV scanner (CFX%6 real time POR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 ply / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes [ Refrigerator | Freezer / Tube racks /
Mi trifuge / Biok i waste i

7. Procedure

7.1 Viral RNA-Extraction

= Wiral RNA extraction kits are available from various manufactores. You ean wse
Your own ion systems or cial kits,

50 n
7.2. RPA reaction

No Reagent 1 8 rxn

1 |BEMV Enzyme Master Mix 14.0 pl M2

2 |BCMV Probe 1.5 12.0 4l

3 |BCMV Primer Mix 14 ul 1.2l

4 |280 MM Acstate 1.6 128 4

5 |RNA 1.0 Xl
Total 200 160.0 i

* Use the reagents which are stored at -20°C after spin down briefly when
those are melted before use.

* Be carcful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below,

2y Mix well by tapping 5 times or vortexing briefly and then spin down.

3y Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative cantrol (DW) to each PCR tube.
* It is highly fed that the for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down bricfly to remove the
bubble.

) Real time RT-RPA reaction should be done at beast 20 min.

7) Set the program as below table.

Step No. of Cycie Temperature Duration
1 3740°C 30 sec
B) Plate setup

- Set the fluorophores with FAM.

- Type the sample names in the each tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result

Exp. example

Positive reaction

Megative reaction

min T min
<Example of BCMV RT-RPA reaction at T8 UV scanner>

o Positive MNegative BCMV

Cas: i SOri RNA Intarpretation (Ct valus)
1 + = + BCMV Positive
2 + = - BCMV Negative
3 + + +-
4 - + +- Invalid result / retest
5 - - +-

9. Warnings and Precaution

1) For rescarch use only.
1) Carcfully read this instruction before starting the procedure.
3) Clinical samples should be regarded as potentially infections materials
and prepared the RPA reaction mixture in a laminar (ow hood.
4) Do not use the kit after its expiration date written on box.
5) Avaoid rep 1 thawing and freczing of the this may canse
wrong test result.
6) Once the resgents have been thawed, vortex, snd spin down briefly the
tubes before use,
7) Prepare quickly the reaction mixture on ice.
B) Use always sterile pipette tips with filters.
9) Wiear separate coats and gloves in cach area.
111) Collected test samples in sterile tubes,
11) Test samples should be 1 liately or frozen at -20°C w -80°C,

LCMSCIENCE

{0 FARTHER, G0 FURTHER

<18 1-76> Insert of BCMV ER Detection Kit.
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Bean common mosaic virus (BCMV) ER-Detection Kit
Bean common mosaic virus (BCMV) 23 bt xjo|3 vlofjaja
8 5

Bean common mosaic virus (BCMV) ER-Detection Kites TwistDx Ltd Gl 718t RPA
{Recombinase Polymerase Amplification) & 7|¥t0 2 51 HERILICE

I3,
RPADIA 4KE| 55 M82 I 7|3 $3 SUEIYE B4 /(210 BOMVE 280K BRETMEILEL

AESE

* 202U whe 2 et ael

v zmstAggY

¢ EE RN R DA
Bean comman masaic virus (BCMV) ER-Detection Kitk
delE 2g2 9F BCMVE E80i0] W eMsts BRE B ULch

*ABXE At EUL HB (FUIF)

LCMcen:
gl LEM Science Co, Lid
XE A
=4 BCMV YHY =8
HARRE 15-208 (HUFSAR ML)
Box 100%
22 -20C
=B i
Cat. No HEY HuzE Test/Kit 2
LCM-BCMV  Bean common mosaic virus " W600,000
-20C 50T/K .
-ER'S0 (BCMV) ER-Detaction Kit AT/t (VAT S )

<& 1-77> Contents of BCMV ER Detection kit in LCM science homepage

(www. Icmscience.co.kr).
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B BCMV nfo detection kit - 377 |& - 2| Z3}

1. BCMV4nfo-675 F
5- TCTTXXXTTTAGATCXXXXTATTGGATXXXAAGCC - 3

2. BCMV4nfo-714 P
5'- [FAM] TAT XXX ATT ACA XXX CAG AAC AAACTGATCTT [THFI T
T AAC XXX AGA GCA XXX AAG -C3 Spacer

3. BCMV4nfo-822 R
5'- [Biotin] TTCXXXACAATTGACXXXTGATCATCAXXXTAICTC -3’

<18 1-78> RT-RPA nfo primer probe set of BCMV.

reagent volume

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
SMV TuMV RMV BCMV SYCMV CMV SYMMV TYMV DW | 10x B 2 ul
— l — 20x B 1 ul
50x B 04 ul
RT 0.4 ul

BCMV4nfo-675 F 0.7 ul
BCMV4nfo-822 R 0.7 ul

BCMV4nfo-714P 0.3 ul
1TpM

MgOAc 1.6 ul
RNA 1.0 ul
DW 1.0 ul
Total 20 ul

<718 1-79> Reaction composition of RPA-LFD reaction and specificity of BCMVnfo primer and
probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus,
BCMV; Bean common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip Yellow Mosaic
virus. DW; Distilled Water.
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reagent volume

DW 2x R Buffer 10 ul

1M0ng 1ng 01ng 001ng 1pg 0.1 pg = S
— : . m 7 u

0.01 pg

10x B 2 ul
20x B 1l
50x B 04 ul
RT 04 ul

~ BCMV4nfo-675F 0.7 ul
©  BCMV4nfo-822 R 0.7 ul

BCMV4nfo-714P 0.3 ul
1pM

O  MgOAc 1.6 ul

- RNA 1.0 ul
DW 1.0 ul

Total 20 ul

<72 1-80> Sensitivity of BCMVnfo primer and probe (concentration).

reagent volume

106 105 104 108 10° 100 100 pw X RBuffer 10ul
100 mM dNTP 0.7 ul
 10xB 2 ul
\ 20x B 1 ul
50x B 0.4 ul
RT 04 ul

BCMV4nfo-675 F 0.7 ul
BCMV4nfo-822 R 0.7 ul

BCMV4nfo-714P 0.3 ul
0 1pM
=~ MgOAc 1.6 Ul

N N T TR e e i
Total 20 ul

<% 1-81> Sensitivity of BCMVnfo primer and probe (copies/ul).
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[ No_ | Bacteria | _resut _

1 Brevibacterium casel Negative
reag ent volume 2 Micrococcus luteus Negative

3 Streptococcus pyogenes Negative
2x R Buffer 10 ul 4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul 5 Serratia marcescens Negative
10x B 2 ul 6 Enterobacter aerogenes Negative

7 Klebsiella oxytoca Negative
20x B 1 ul , ;

8 Staphylococcus warneri Negative
50x B 0.4 ul 9 Proteus mirabilis Negative
RT 04 ul 10 Citrobacter freundi Negative

1 Enterococcus faecalis Negative
BCMV4nfo-675 F 0.7 ul

12 Streptococcus agalactiae Negative

BCMV4nfo-822 R 0.7 ul 13 Staphylococcus epidemidis Negative

BCMV4nfo-714P 0.3 ul — 14 Enterobacter cloacae ssp Negative
1pM 13 14 15 16 17 + = cloacae

: : 15 Propionibacterium acnes Negative
MgOAC 1.6 ul 16 Dermabacter homins Negative
RNA 1.0 ul 17 Stenotrophomonas Negative

maltophilia
DW 1.0 ul 18 Distilled water Negative
Total 20 ul Positive BCMV4-CP Positive
control DNA

<71% 1-82> Specificity of BCMVnfo primer and probe against the several genome of bacteria.

=

O A Mmpo|o1 Aof A 7HEESH Exo RT BCMV primer & probe set

: 2235101 PCRD nucleic acid
detector& 0| st |0 Z B

E =
24 0} 2t&to| 7= St nfo primer probeS MG CH (28! 1-78).

-

O s & slo|z{A2| SHALS nfo kit2| master mixoll 1 ul 231 39COAM 152-2027F IS A|ZI
% PCRD MZ 270 10 ul €12 90 ul wash buffer2 EZ2{FMHAM HI}ES ZHESIFCH

O a8 1-791F Zto| nfo primer probe= BCMV HIO|2HADFS A HZSIFC}.

O SEF™ALE 10 ngFE 0.01 pgZ7kX| 108 35|4{5104 Exo RT nfo RPA EFS S 39COllM 20&7+
T-8 UV Scanneroll Al BFSA|[Z|10 LA 10 ul 2HSH-Z PCRD nucleic acid detectoroll 211
extraction buffer& {2 HA ZIE 2ESIQUCH O 2D 1 pg 7HX| BHEE sIQUC
(18 1-80).

O SEFYUXE 10° £ 10° 7HX| 108 5/A44 8401 Exo RT nfo RPA BFHS S 39°COll A 20&272F T-
UV ScannerdlAM HFSA|Z|ZD LEA 10 ul t&%%% PCRD nucleic acid detectorofl <
extraction buffer& {2 MM ADE 2ESHRCE T A 100 copies/ul 74X
£ sielct (28 1-81).

—_

8

-

00 I-_I

L

r
00

for

O dedd 24 22 deAzRE d&E Jtsdol 52 1752 2 2lote] FT At
= 5 H

[ —
Mg =ols st 7Ho| stE|2lotels wHSotx| erRtch (12 1-82).

o —

—_

2o, ¢

J
ol

3 —
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B BCMV end point detection kit - $IEIdA7T|

5 min 10 min 15 min 20 min Reagent Volume

BCMV-Time course

P <0.0001 2x RB 10ul

00 RE 09972 100mM dNTP 0.6 ul

3 800 10x E. Mix 2.0 ul
é 00 _ 20x core Mix 1.0 ul

BCMV4nfo-675 F 0.7 ul
= BCMV4nfo-822 R 0.7 ul

N
=3
=1

o

5(+) 5{-) 10(+) 10(-) 15(+) 15(-) 20(+) 20(-)
A RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul
| tsmin | comn S 25 ul

— T 204
471

+
161 640 358
487 166 588 333

<718 1-83> RPA end point reaction with primer set of BCMV according to the time.

BOMV-LoD 2x RB 10 ul
% 500 =
3l & 3 & i G P; 0.0001 100mM dNTP 0.6 ul
P R B B B 0 e T R 4004 R2=0.9582 .
& o 10x E. Mix 2.0 ul
R NN £ 300+ .
z 20x core Mix 1.0 ul
g 207 BCMV4nfo-675 F 0.7 ul
107 BCMV4nfo-822 R 0.7 ul
. 10° 10° 10* 10° 10% 10' 10° DW RT 0.5 ul
copies/ul MgOAC 1.0 ul
RNA 1.0 ul
DW 2.5 ul
Total 20 ul

s | 10+ | 10 | 102 | 10' | 10° | DW |
442 385 270 287 285 279 250 298

FAM
412 352 246 265 255 259 231 281

<718 1-84> Limitation of detection of RPA end point reaction with primer set of BCMV.
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BCMV-Specificity

P 0.0032 2x RB 10 ul

600 R?=08848 100mM dNTP 0.6 ul

3 a0 . - 10x E. Mix 2.0 ul

i 20x core Mix 1.0 ul

& 200 BCMV4nfo-675 F 0.7 ul

BCMV4nfo-822 R 0.7 ul

AR BEREA R | RT 05 ul
Virus

MgOAC 1.0 ul

m—n——n—-n o

SYCMV TuMVv BCMV SMV/ TYMV 2.5 UI
SYMMV SYMMV Total 20 ul
320 388 366 453 419 410 434
277 339 327 - 408 384 378 405

<718] 1-85> Reaction composition of RPA end point reaction and specificity of BCMV primer.
SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV;
Bean common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip yellow mosaic
virus, DW; Distilled water (negative control).

O it mpolod Aof A 7Hebst Exo RT BCMV primer & probe setS 2835101 syber green 12
0| 2%t end point detection kitS HMZSIFCE.

!
>

O RPA basic kitE 0[&310{ nfo kitoll AFZSt primer setZ master mix TH=1 2+Zt2|
MEZS 1 ul @10 39COollA BFZAIZICH

dEt32 20|7| AESIRIcH (28 1-83).

=
i
ol
4o
m
02

EAZHESHHE LotE7| 25t QlZ A st UM EF S 10%-10° copies/ul ZHA| CHAIA
5| M St & 39TCOHM 2027 HFSA|F| 1D AlO|H ORI S 2 YA S S F HARU-20002 2 FAMZL
2 =H™35I¥ct. O A3 10° copies/ul 7HX| AZE0| =Act (a2 1-84).

O O3 1-852} Zto| &7ZF E0|EE EAM st ZI} nfo primer probe= BCMV Hlo|2{ADOHS ZE

O Sdtiz=zel S/ BH8sHAl puct (28 1-85).
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5. Soybean mosaic virus (SMV) - RPA probe ZIEhA| gt

B A7 8- & EMAMo|AA HA7H T}

CHE 2Xo|3 Hio[HA(SW) = A& H+0IE1¢ 2 ZE|Hjo|2{A(Potyviridae A S)el 7A
uch =2 nfdiMlotztol| £5t= A28 ZHHAIF|X|T CIE ZAHEHoE 25 2HE
A7l Aoz HS[EUCE W E M MA 5 MAXo|A LY5H= tfF ZXto|3

eleluct, tHE (S YA )= Al 21t HHfAlo |7+m EXAl, 3—;1% oH—POIﬂi H%J
ZHe o|Zol|lM HZF oF 40 EFE19-I TEZ &2ME 3
HNAXSZ tiF MioM 78 £25t0 de| HZ dio|2A = r. o|2 aI%H
8~35%2 =8 ZATI YYSIX[T [ 94%2| &40 EnEAEHCE.
o| Hlo[H A= 1915 ZUEIZIOA XS En=20] 1921H0f| 7[==AEHCE. o] HIO[Z]

o Ame 2 1171 chiE S &Iﬁ%%rf oF 9.5kbe| =h Jt=F 2bM MIA RNARIUCE.
SMV Hlal%% Zo|7} 2F 720~800nmO| 11 0] 12~15nmQl H|=|2t, 22M, AAbA QLC. SW

0E I
o L g
10 0x o pR no

9| o] #F= 9,5887 FEEIE|IEZ2 M E XS] A|IRAMEAESHCH (ARAE HolEl=
GenBankoﬂA‘I 2 = AS)(https://en.wikipedia.org/wiki/Soybean_mosaic_virus).

-
w
N

1056 2427 3468 3624 5526 5685 6255 6984 8535 9329

P1 HC-Pro S oK1 l 6K2 Nla-vPg  Nla-Pro Nib P
308 aa 457 aa T 63428 538a 19028 24388 517 as 265238

2882 5., 3109

| | osss

o

<71% 1-86> Genetic map and symptom of SMV.

<718 1-87> Homoloay distance of SMV isolates.
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1 2,000 4,000 6,00 8,000 10,125

Consensus
Identity

. FJOUSOl. |
. MT60383...
. MT60383...
MT60383...
SMV-K20...
F|640981.1
FI640980.1
MT60382...
. F]640957.1
20. MT60383...
21. F)640978.1
22, F|640977 .1
23. FjJ640973.1
24, KM9792...
25. FjJ807701.1
26. F]376388.1
27. AY29404...
28. AY29404...
29, FJ807700.1
30. MT6E0383...
31. MT60382...
32.542280.1
33. FJ640976.1
34. F|640966.1
35. LC32310...
36. NC_0026...
37. KY98692...
38. FJ640955.1
39. MT60383...
40. FJ640979.1

T
CENIT NN Y

<18 1-89> Candidate primer and probe sets of SMV.
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1. SMV-3,297 F
S-TTTGTXXXXXTGAATGACAAATTXAXXXTGGCATA - 3

2. SMV-3,524 P:

5'- AGT XXX ACC TAA XXX ATG TAA GAA XXX CAC [FAM-dT] T [THF] T

[BHQ1-dT] CAA AAA XXX GAC CAG -3’ Spacer C

3. SMV- 3,665 R:

5 -GATTATXXXXXATGTTCACCAGXXXXXAAACTATATCAC-3'

0 T
10:54:00 480

<718 1-90> RPA exo primer & probe set of SMV isolates.

-l =

Time (Second)

+120 +180 4240 4300 K60 4420 4480 4540 4600 4680 4720 4780 4940 4000 4860 +1020 +1080

+1140 +1200 +1260

reagent ______[volume |

2x R Buffer
100 mM dNTP
10x B

20x B

50x B

RT

SMV 3297F
SMV 3665R
SMV 3524P 1pM
MgOAc

RNA

DW

Total

10 ul
0.7 ul
2 ul

1 ul

0.4 ul
0.8 ul
0.7 ul
0.7 ul
0.4 ul
1.6 ul
1.0 ul
0.7 ul
20 ul
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<713 1-91> Reaction composition of RPA and specificity of SMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, DW; Distilled water.

| No | Bacteria | result |

1 Brevibacterium casel Negative

2 Micrococcus luteus Negative

m 3 Streptococcus pyogenes Negative
2x R Buffer 10 ul 80 ul 4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul 56 ul 5 Serratia marcescens Negative
10x B Sl 16 ul 6 Enterobacter aerogenes Negative
7 Klebsiella oxytoca Negative

20x B 1 ul 8 ul 8 Staphylococcus warneri Negative
50x B 0.4 ul 3.2 ul 9 Proteus mirabilis Negative
RT 04 ul 3.2 ul 10 Citrobacter freundii Negative
SMV 3297F 0.7 ul =6 ul 1 Enterococcus faecalis Negative
12 Streptococcus agalactiae Negative

SMV 3665R 0.7 ul 5.6 ul 13 Staphylococcus epidemidis Negative
SMV 3524P 1 pM 0.3 ul 24 ul 14 Enterobacter cloacae ssp Negative

cloacae
M gOAC 1.6 ul 12.8 ul i3 Propionibacterium acnes Negative
RNA 1.0 ul 1.0 ul 16 Dermabacter homins Negative
DW 1.2 ul 96 ul 17 Stenotrophomonas Negative
maltophilia
Total 20 ul 18 Distilled water Negative
Positive SMV DNA Positive
control
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Brevibacterium caser

,,,,, e
. e
Serratia marcescens
|
L
Klebsiella oxytoca
R P——
L I
Fnterococcus faecalis
T —

Staphytococcus eprdemidis

8 ¥ 8 B B & @

Dermabacter homins

e
m—
- |/
Il

<3 1-92> RPA Exo-RT

Micrococcus luteus

Enterobacter acrogenes

Streptococcus pyogenes

+ control of SMV

Streptococcus mitis/oralis

AAAAAA B — - e U a——— = r—
" ‘\‘ | .‘ H‘
! ! !
Staphylococcus warneri Proteus mirabilis Citrobacter freundii
e s - B
! /- . . Il
\l \l
Streptococcus agalactiae Dw
"""" e EpE— S
\ | J | N
Enterobacter cloacae Propionibacter
ssp cloacae ropronibacternum acnes
o -
Stenotrophomonas
maitophilia bw
" r ___________ 5
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reaction of primer probe set of SMV with several bacteria.



TGGTTTTGTAGXXXXXAATGACAAATTGTATATGGCATATGAA
AAAATCTACTCAGATCGCTTGAAGCAGGAATGGCGCGCATT
AAGCTGGTTGGAAAAATTTTCTATAACATGGCAATTGAAAAG
ATTTGCTCCACATACGXXAXXAXAATGTTTGACAAAGAAAGT
TGTAGAAGAAAGCAGCGCATCTTCAGGAAACTTTGCGAGITG
TGTGCTTCATGAATGCCOXAXXXXCACCTAAGAAATGTAAGA
AATACACTTTTCCAAAAATGTGACCAGGTTTGGACTGCATCG
GTGCGAGCCTTTGTGAGGTAXXXXXAXXATTTCAACACTTCA
CAGGTGCTACAGTGATATAGTTTXXXXTGAACATCTGTATAAT
CTTTTCATTGCTTG

<8 1-93> Synthetic target gene of SMV primer set.

2x R Buffer 10 ul

- s 100 mM dNTP 0.7 ul

- 10x B 2 ul

20x B 1 ul
50x B 04 ul
= RT 04 ul
E— SMV 3297F 0.7 ul
I— [ SMV 3665R 0.7 ul
=l ) | | SMV 3524P 1pM 03 ul
| MgOAc 16 ul
e S g 2 g . . Lo o RNA 10 ul
Time (Second) DW 1.2 ul
Total 20 ul
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10 ng 1 ng 0.1 ng 0.01 ng

e e e e ey

7| e —— e H
i |
i S —  — N E— | —
1pg 0.1 pg DW
r“H ” . EL e — “

<8 1-94> Limitation of Detection of RPA Exo—RT reaction with primer probe set of SMV
(Concentration).

reagent volume
Tube Overlay - FAM

e e 2x R Buffer 10 ul
o el 100 MM dNTP 0.7 ul
= - s 10x B T
N o 20x B 1l

50x B 0.4 ul
2000 RT 0-4 ul
) SMV 3297F 0.7 ul

- : SMV 3665R 07 ul
. ﬁr SMV 3524P 1pM 03 ul
- e o T ol MgOAc 1.6 ul

DNA 1.0 ul
Sl o e |0 |10 | to | 10| ow N 12

Total 20 ul
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104

107 108 10°
103 102 10! DW

<718 1-95> Limitation of Detection of RPA Exo-RT reaction with primer probe set of SMV

(copies/ul).
10} 37H2| subtypeL 2 LI QACH (28 1-87,

Mot &

i
£l

O SW MK} 40740 CHSE S A}

88) .

O Primer 3 Z21# 2 0|&35}0{ primerS C|A}
1E7} MM =0 o|=Z0A stte] Z2lo|H Z2E2 MES M-St
SMV-3297F, SMV-3524P,

el sk Z3} SMV genell ZZHFEE0IAl 09

— =

T2l0|HeF TZE (Primer probe set

S 4olstHct (23 1-89, 90).
= (SMV; Soybean mosaic virus,

A
23 dHio|HA S

SMV-3665R) 2| £
O RPA Exo kitE ALEsto{ 87tX|e| =hE

TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus
SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus) o} Wxtet3 S =

SESStAcH (28" 1-91).

et Zxf, suvollgk &
Jtsdol =2 175

A

O AMEA 3tHd =2 MEAZREH 45
S48 S =elsl 2 A, tf g JHel HtH 2|otet: HESSHA| EUACH (2 F 1-92).
O SYMV primer probe set2] £ E™ot7| ?Ist] S ERMAE ela3 M5t A5
Ct (28 1-93)
O SEFRYALE 10 ngFE 0.01 pgZkX| 108 3|A{5104 Exo RT RPA HFS S 39COIAM 2027t
1 pgZ7tX| BtSE Stct (28 1-94).
39ColM 2027+ T-8

UV Scanneroll M EFSA[ZI Z 1},
B 10° 7}X| 108) 3] A{5t04 Exo RT RPA EF22 3

32 stlct (28 1-95).
tAch (18 1-96) .

.
O

-8

SERMAE 107 £
UV Scanneroll A 8HSA[ZI Z 3}, 10" copies/ul BF gt
Z3LZ RT-RPA SMV detection kitoll CHSE Al X &Hs

St CH (28 1-97).
oll M| Al Mpo| o A o] S 0| X|of| AH|X

O ol
O 7IE¢

O TYMV

ofl H&E ALE d8M HF

ER-Detection Kit 2| EZS

T2kl 7| ol
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of mofE JHATSIECE (2022, 09, 12 1-98).

<18 1-96> SMV ER Detection Kit.
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LCM Science Co., Ltd

LCM-SMV-ER-50 Soybean mosaic virus (SMV) ER-Detection Kit 50 rxn

Revision Mo.: LCM-SMV-ER-D001 7.2. RPA reaction
Issue Date: Jul 24, 2022
User Manual

No Reagent 1 rn B rxn
For Resgarch Use Only 1 SMV Enzyme Master Mix 14.0 pl 12
Manufactured by LCM Science Ca., Ltd 2 SMV Probe 1.5ul 12.0 pi
Tel: +82-02-1588-3540 ik kr, novad 546 lemscience co kr 3 SV Primer Wb Ll M2yl
4 |280 mM Magnesium Acetate 1.6l 12.8 4l
161-10 Backto-ri Hyangnam-cup Hwascong-si Gyeonggido South Korea.
5 |RNA 1.0p Xl
Technical Support by SpeegeneBio Co., Lid Total 20.0 160.0 4l

Tel: +82-31-8018-2150

* Use the reagents which are stored at -20°C after spin down briefly when

1. General Information those are melted before use. N
* Be careful of contamination when you use the positive control for
The isothermal TwistAmp technology B based on the Recombinase Polymerase amplification.

Aanplifieat RPA} devel by TwistDx Led. Th lifieation products : F " . =
hlficaticn (RRAY, Brocens-asalopat: by, T A< T B 1) Please make the reaction mixture on ice, Mix well the reagents according

generated by RPA can be detected in real time by probe-lased Muorescence monitoring. to the table below,

) Mix well by tapping 5 times or vortexing briefly and then spin down,
9. Stomge conditions 3) Aliguot 19 pl of master mixture to cach PCR tube.

4) Add positive und negative control (DW) to cach PCR tube.
The kit should be kept -20°C (Full activity is guaranteed for § months). * It is highly recommended that the mixture for negative control should

e made separately to avoid cross contamination.

3. Application 5) Close the lid of PCR tube and then spin down briefly to remove the
=5 bubhble.
The Sevbean mosaie virs (SMVY) ER-Detection kit contains specially designed probe and 6) Real time RT-RPA reaction should be done at beast 20 min.

2 = - 7) Set the program as below table.
primer set for amplification of SMY gene to detect the SMV vieal RN A from specimens. .

Stap No. of Cycle Temperature Duration
4. Product Description 1 a0 37-40°C 30 sec
Soybean mosale viFus (SMV) s a member of the plant vires genss Porvvires (family 8) Plate setup
Potyvicidaep. It infects mainly plants belonging to the family Fabacese but has also been - Set the fluorophores with FAM.
found lufecting other cconombeally important crops. SMV s the canse of sovbesn mosale - Type the sample names in the each tube.

* Unkmawn: clinical sample
* Negative control
max) b one of the most important sources of edible ofl and protelns and pathogenic * Positive control

disease that eccurs o all the sovbean productions areas of the world, Sevbean (Glyeine
infecthons are responsible for annual vield losses of about $4 billion in the United States.

8. Reading the Result

suyvbean production werldwide. It canses vield reductions of about 8% to 35% but loses as Exp examp!e
lighe a5 %4% have been reported

Among these pathogens, SMV Is the most important and prevalent viral pathogen in

The virus was first reported from Connecticut in 1915 and deseribed in 1921, Iis genome s Positive reaction Negatlve resction
a stngle stranded positive sense RNA of about 9.5k that encodes ot least 11 protelos. SMY i

virion Is non eovelope, fMlexuons, flamentons of shout 7208 mm loog and 12-15 am ko

diameter. Several strains of the SMY have been fully sequenced, consisting of 9588 -

nucleotides (the sequenced data enn be found on GenBank).

The Saybean mosaic virus (SMV) ER-Detectlon kit contains a specific ready-to-nse system

for the detectlon of the Sovbean mosabe virns by sewly developed sothermal gene min min
amplification technulogy. called RPA method (TwistDy Lid). The master contains eney mes

and reagents including specific probe and primer sets which is specially destpaed to amplify <Example of SMY RT-RPA reaction at T8 UV scanner=
e SMY gene for the unigue amplification of Seybean mosaie viros RNA within 15-20 min.

Positive Negative SMy

Case Interpretation (Ct value)

5. Kit Contents control  control  RNA
1 + 5 + SMV Positive
Number me of Reagent CAP Qty [ 50 rans
2 + i F SMV Negative
1 SMV Enzyme Master Mix ENZ 1 wial, 780 pl 5 = = P53
2 SMV Probe PRO 1 vial, 80 il s z - of e "
3 SMV Primer Mix PRM 1 wial, 70 pl 5 = = 4.
4 280 mM Magnesium acetate Mg 1 wvial, 50 pl
5 SMV Positive control POS 1 vial, 50 pl
[ Molecular Grade Water oW 1 vial, 1 ml 9. “"ﬂﬂl‘lngb and Precaution
6. Required Materials and Devices 1) For research use only.
1) Carcfully read this instruction before starting the procedure,
Real time PCR system or T8 {or T16) UV scanner /CFX96 real time PCR/ 3) Clinical samples should be regarded as potentially infecti terial
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips sl peepaiedihe RPA reorsion miviuitin o lamindr flow hoail:
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator | Freezer [ Tabe rucks / 4) Do not use the kit after its expiration date written on box.
Microcentrifuge / Biohazard waste container 5) Avoid repeated thawing and freezing of the resgents, this may cause
wrong test result,
7. Proceduie 6) Once the reagents have been thawed, vortex, and spin down briefly the

tubes before use.
7) Prepare quickly the reaction mixture on ice.
8) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in cach area,
10) Collected test samples in sterile tobes,
Your own extraction systems or commercial Kits, 11) Test samples should be extracted immediately or frozen at -20°C 1o -B0°C.

LCMQJENCE )

7.1 Viral RNA-Extraction

= Viral RNA extraction kits are available from various manufactures. You can use

<18 1-97> Insert of SMV ER Detection Kkit.
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Soybean mosaic virus (SMV) ER-Detection Kit
Soybean mosaic virus (SMV) & 2410|3 Hjo[2{A

ERTRRET st U SRR

IF R ek e ik A S A
2R S ¢ e

Soybean mosalc virus (SMV) ER-Detaction Kits
U B2 FE SMVE Aol YUEHHE -

-7

LCMaanrliqs_'
XS A
zy sMy el JF
AR 15-208 (HHESAR! Higl)
Sojs 100%
saes -20C

Hay

Test/Kit
LCM-SMV

Soybean mosaic virus
- ER-50

. W600,000
-20C 0T/Ki ”
(SMV] ER - Detection Kit Sor/it (VATEE )

12 1-98> Contents of SMV ER Detection kit in LCM science homepage

Soybean mosaic virus (SMV) ER-Detection Kitl= TwistDx Ltd Ofl4 J|RESF RPA
{Recombinase Polymerase Amplification) & 2[5O 81 HZQIL|

.
RPAUIA WHE 55 U2 BRI a3 oUERIS B $ARI0R SMVE Hashe BATICHARILICL

* 2084 42 24} FRtER

* TS ARE

* ME AR 58 TRIE

* A P8t SUY T (FUIF)

HEEEM

LEM Science Ca_ Wi

(www. Icmscience.co.kr).
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B SMV nfo detection kit - =AY

i
|
o\l
o
=
[N}
Ac]

1. SMVnfo-3,297 F:
5'-TTXXXAGATATGAATXXXXAATTGTATXXXXCATA - 3

2. SMVnfo-3,524 P:
5'- [FAM] AGT CAC XXX TAA GAA ATG XXX GAA ATA XXX T [THF] T
T CAA XXX TGT XXX CAG -3" Spacer C

3. SMVnfo- 3,665 R:
5'- [Biotin] GA TTA XXX AGA TGT TCA XXX GAT AAA XXX TAT CAC-3'

<18 1-99> RT-RPA nfo primer probe set of SMV.

reagent | volume |
2x R Buffer 10 ul
100 mM dNTP 0.7 ul
SMV  TuMV  RMV  BCMV SYCMV CMV DW 10x B 2 ul
T 20x B 1 ul
50x B 0.4 ul
RT 0.4 ul
SMVnfo-3,297 F 0.8 ul
SMVnfo 3665R 0.8 ul
SMVnfo-3,524 P 10 pM 0.3 ul
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.0 ul
Total 20 ul

<33 1-100> Reaction composition of RPA-LFD reaction and specificity of SMVnfo primer and
probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus,
BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber
mosaic virus, DW, Distilled water.
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reagent | volume |

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1 ul
50x B 0.4 ul
RT 0.4 ul

SMVnfo-3,297 F 0.7 ul
SMVnfo 3665R 0.7 ul
SMVnfo-3,524 P 0.3 ul

10 pM

MgOAc 1.6 ul
¥ + + 4 + - - = RNA 1.0 ul

DW 1.2 ul

Total 20 ul

<3 1-101> Sensitivity of SMVnfo primer and probe (concentration).

reagent volume

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1 ul
50x B 0.4 ul
RT 04 ul

SMVnfo-3,297 F 0.7 ul
SMVnfo 3665R 0.7 ul

SMVnfo-3524 P 03 ul
10 pM

MgOAC 16 ul

N 0 + - = RNA 1.0 ul
DW 1.2 ul
Total 20 ul

<38 1-102> Sensitivity of SMVnfo primer and probe (copies/ul).
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| No | Bacteria | result

1 Brevibacterium casei Negative

m 2 Micrococcus luteus Negative
SORlBuier 10 ul 3 Streptococcus p)'/zljgenes' Negative
4 Streptococcus mitis/oralis Negative

100 mM dNTP 0.7 ul 5] Serratia marcescens Negative
10x B 2 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 7 Klebsiella oxytoca Negative
50x B 04 ul 8 Staphylococcus warneri Negative
9 Proteus mirabilis Negative

RT 0.4 ul 10 Citrobacter freundii Negative
SManO-3,297 F 0.7 ul 11 Enterococcus faecalis Negative
SMVnfo 3665R 0.7 ul 12 Streptococcus agalactiae Negative

13 Staphylococcus epidemidis ~ Negative

SMVnfo-3,524 P 0.3 ul

14 Enterobacter cloacae ssp Negative
10 pM cloacae
MgOAC 1.6 ul 15 Propionibacterium acnes Negative
RNA 1.0 ul 16 Dermabacter homins Negative
17 Stenotrophomonas Negative
DW 1.2 ul maltophilia
Total 20 ul 18 Distilled water Negative
Positive SMV Positive
control - mRNA transcript

<13 1-103> Specificity of SMVnfo primer and probe against the several genome of bacteria.

O A mpold Aol A 7HE+SH Exo RT SMV primer & probe setS 283104 PCRD nucleic acid
detector£ o| 2%t ot Z1} zH&to| 7h=8F nfo primer probeS gHASHIECH (I8! 1-99) .

O sHE diolg{ ALl A2 nfo kit2| master mixOll 1 ul 210 39COA 158-2027} HISA|ZI
% PCRD MZ FF0o 10 ul €212 90 ul wash buffer2 E3{FMHAM ZIIE ZHESHFICH

O a8 1-1002F &0l nfo primer probe= SMV HIO|2HADFS ZE HZSIFCE.
O sMdU=Ze SFF= USSR L ULCE.

O FEFHALE 10 ngFE 0.01 pgZ7hX| 108 5|415109 Exo RT nfo RPA BFS 2 39 COlAM 20&
T-8 UV Scanneroll Al BFSA[Z|10 LA 10 ul S H-Z PCRD nucleic acid detectoroll 211
extraction bufferg S2{EUHA ZIE Z&stCt O 23 0.1 pg 71X 23S St
ct (28 1-101).

O SEFR™AE 10° 261 10° 71X 1088 5|44 5401 Exo RT nfo RPA BFS S 39°COllA 2022t T-8
UV ScannerdlM HFSA|Z|ZD LEA 10 ul t.'i%%”% PCRD nucleic acid detectorofl <
extraction buffer& E{EHA ZHE ZHESICH O Z0F 10 copies/ul Z7EX| b
2 siAct (28 1-102).

O Meldl 7 =2 MeXZRE 2EE 7HsN0| 52 1752 we2lote] REALete U3
= S H

5 7o HHE|Z|olRtE HFSSIA| tCh (22 1-103).
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B SWV end point detection kit - SIEFATT]

10 min 15 min 20 min

5 min

FAM value

TVyvuev

Time | Smn | omm [ smm | aome |
DW
~+ - |NEEEE N TN N -
656

416
394

289

s
DT

1500

i

(RN |

SMV-Time course

P < 0.0001
R?=0.9985

S(+) 5(-} 10(+)10(-) 15(+) 15(-) 20(+) 20(-}
Time (min)

1088 404
1066 397

1073
1008

- AU 25

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
SMVnfo-3,297 F 0.8 ul
SMVnfo 3665R 0.8 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul

2.3 ul
Total 20 ul

<13 1-104> RPA end point reaction with primer set of SMV according to the time.

| AT
Wi _lf!
ARAY IR

Under UV

FAM value

887 756
896 763

486 389

FAM
490 391

SMV-LoD

1000+
P <0.0001

R? = 0.9997

800

600

400

200

T
10°% 107 10° 10% 10* 10° 10° DW
copies/ul

416 413 473 706
419 415 476 716

2x RB 10 ul
100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul
SMVnfo-3,297 F 0.8 ul
SMVnfo 3665R 0.8 ul
RT 0.5 ul
MgOAC 1.0 ul
RNA 1.0 ul
DW 2.3 ul
Total 20 ul

<313 1-105> Limitation of detection of RPA end point reaction with primer set of SMV.
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SMV-specificity

ok 300 R? = 0.9985 2x RB 10 ul
TRiRlEl i@t =’ ‘ ] 100mM dNTP 0.6 ul
VAVAUAY AV .) vAVA % 200 10x E. Mix 20 ul
% 20x core Mix 1.0 ul
w1004 SMVnfo-3,297 F 0.8 ul
SMVnfo 3665R 0.8 ul

0_
1 2 3 4 5 6 7 8 RT 0.5 ul
Virus MgOAC 1.0 ul

| No | v | 2 | s |4 | s | e | 7 |« [ 1.0.ul

I T T T T R T 234

e 271 206 184 216 206 202 200 194 Total 20 ul
273 208 186 218 209 204 201 194

<718l 1-106> Reaction composition of RPA end point reaction and specificity of SMV primer.
SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV;
Bean common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber
mosaic virus, SYMMV; Soybean yellow mottle mosaic virus, TYMV; Turnip yellow mosaic
virus, DW; Distilled water (negative control).

O d s mpo| A A0 A 7HESH Exo RT SMV primer & probe setS 2 &35}101 syber green |2 Of
2%t end point detection kitES M ZtstECE.

O RPA basic kitE 0[3310{ nfo kitoll AFZSt primer setZ master mix TH=S1 2+2to| SHAL

MES 1yl 21 39COIA BF2A|ZCH
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HAEsSHCE (O 1-106) .
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6. Soybean yellow common mosaic virus (SYCMV) - RPA probe ZIEHA| gt

B FaAF7|2- (F) dMMolAdA AH T}
- Sobemovirus %0l 25 == positive sense ssRNA HFO|2{ A2l Soybean Yel low Mottle Mosaic
virus(SYCMV) 7} = UHolAM XS Euxn EMSIEACE, §X, st HE 5= B2

2H mRjo| 39t Yol FES RWSHE L) 0f Hlo|HAE 41527 S-S €S0 g

=S
o M T RNA Als2 71X A&t o] Hio|2{ A= P1(78-566 nt), CHEHEE A ORF2a(524
-2248 nt), Zc|/M2fx| =02l 0RF2b(1852-3417 nt) X CP(3227-4030 nt) & AZHSI= 472
FHEE QE 2| Zajlg =akshct. syewvel MA HIMH2 o|[Xof| &7 1152 &
Hl ZHO| AR} 31.2-71.3%2] H7| SYM S EQUct 73l £dl= 2151 79 ME CHE
Nicotiana tabacum &0l Hlo[2{AE FE & SYCwe| 7|F ¢
max ¥ G. sojaft AYA|F|= F2 7[F HLE HY&HCL

H 2| EAMolAl SYCMVE= Glycine

61 507 2231

<% 1-107> Genetic map, symptom, model of SYCMV.

LCS64076,1  LCSR49751 LCS117430  LCS040741 LCI284157 LCI284140 LCI284130 MK660377.1 MKE60376.1 MKEG0374.1 MKGG0373.1 MKBE037Z1 MKEE0371.1 MKE0370.1 MK6G0375.1 MWO79232.1 LCI28416.0 LCI28417.1 LCI28418 LCI284127

LC564976.1 95,0% 5,69 959 i i i i i i E 96, a5 8% 96.5% 96.1% 96.1% 96.0%
LC564975.1 3w | %9% | 861% 56.0% ﬁj’ 964% | 964w | 963%
Les11743 9535 9s0% | 961% 90% | 968 964% 9% 4% 96.3%
LC564974.1 95.1% 958% | 96.0% 959% | 966K | 9%3% | 963 96.1%
L€1284151 | 950% 95.35% 95,35 95,1% 6 ‘ 9595 5.95% 4595 959% 95 95 5.95% 9595 95.9% 95.4% 96.4% 96.1% 96.5%.
LC1284140 95 6% 95.9% 95.9% 958% 96.5% 96.5% 96.5% 965% 965% 96.5% 86.5% 96.5% 96.0% T
Let28413 | os9% 56.1% 96.1% 96.0% ‘ 968% | 95, 96,89 9685 968% | 96,8 96,89 96,89 963

Me60377.1 [GRRN 95.9% a6.5% g%

MKe60376.1 | 86,88 9%59% | 965% 968 g

MKE60374.1 T 95.9% 965% | T

MKE60373.1 | 9689 95.9% 965% 968 z

MKes0372.1 | 968 95.9% 965% | T

MKE60371.1 | 9689 95.9% 965% 968 8

MKE60370.1 g% 95.0% 965% | i

MK660375.1 | 19684 95.0% 96.5% | 9648

MW0792321  958% 90% | 960% | 959w 95 4% 960% | 963% % g % g% g T o

Leiasa161 [665% |0y 96 %6.4%

LC128417.1 | 964% 964% | 964% | 963w

LCI284180 | 96% 96.4% 964%. 96.3% 96.1%

LC1284121 | 960% | 963% | 963% | O961% | 965

<& 1-108> Homology distance of SYCMV isolates.
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<33 1-109> Phylogenic tree of SYCMV genes.
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<8 1-110> Candidate primer and probe sets of SYCMV.
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1. SYCMV-241F:
5 -CTTTXXXXAGAGCTCTCAGTXXXXXGTACGATTGT- 3

2. SYCMV-346P:

5'- TGG XXX AAG TAC XXX TGG CTC TCA XXX AGG [FAM-dT] A [THF] AC
[BHQ1-dT] TAC CTC XXX GCC XXX-3' Spacer C

3. SYCMV-557R:
5 -GTATXXXXXCACTTAGT TCOXXXXXTGAAACATAA-3'

uuuuu

uuuuu

zzzzz

nnnnn

<713 1-111> RPA exo primer & probe set of SYCMV isolates.

& Tube 1
® Tube 2
8- Tube 3
@ Tube 4
Tube 5

® Tube 6
Tube 7

5 Tube &

120 4180 4240 4300 4360 4420 4420 +54D 4600 4660 4720 4780

Time (Second)

[reagent —lvolume |

2x R Buffer
100 mM dNTP
10x B

20x B

50x B

RT
BCMV4-675 F
BCMV4-822 R

BCMV4-714P
1pM

MgOAc
RNA
DW
Total

10 ul
0.7 ul
2 ul

1 ul

0.4 ul
04 ul
0.7 ul
0.7 ul
0.3 ul

1.6 ul
1.0 ul
1.0 ul
20 ul
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SMV TuMV RMV BCMV

SYCMV CMV DW

[

BOE oF oE % OB B

<8l 1-112> Reaction composition of RPA and specificity of SYCMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, DW; Distilled water.

| No | Bacteria | _result |

1 Brevibacterium casel Negative

2 Micrococcus luteus Negative

m 3 Streptococcus pyogenes Negative
2x R Buffer 10 ul 4 Streptococcus mitis/oralis Negative
100 mM dNTP 0.7 ul 5 Serratia marcescens Negative
6 Enterobacter aerogenes Negative

10x B 2 ul 7 Klebsiella oxytoca Negative
20x B 1 ul 8 Staphylococcus warneri Negative
S0x B 04 ul 9 Proteus mirabilis Negative
RT 04 ul 10 Citrobacter freundlif Negative
11 Enterococcus faecalls Negative

SYCMV-241 F 0.7 ul 12 Streptococcus agalactiae Negative
SYCMV-557 R 0.7 ul 13 Staphylococcus epidemidis Negative
SYCMV-346 P 1 pM 1.0 ul 14 Enterobacter cloacae ssp Negative

cloacae
M gOAC 1.6 ul 15 Propionibacterium acnes Negative
RNA 1.0 ul 16 Dermabacter homins Negative
DW 0.5 ul 17 Sten;:z‘ggzgzaonas Negative
Total 20 ul 18 Distilled water Negative
Positive SYCMV DNA Positive
control
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Brevibacterium caser Micrococcus luteus Streptococcus pyogenes Streptococcus mitis/oralis

Serratia fﬁafcescens Enterob. acter aerogenes + contrg‘lwc‘i‘f SYCMV [3W
s o o = /("_ .... o
, —— e : o :,,4_‘“,,, ————— - i B e
1l Il ) I
Klebsiella oxytoca Staphylococcus warners Proteus mirabilis Citrobacter freundis
Enterococcus faecalls Streptococcus agalactiae + control of SYCMV DW
. . Enterobacter cfoacae o . .
Staphylococcus eprdemidis ssp cloacae Propionibacterium acnes Dermabacter homins
i — T — e - “.‘

Stenotrophomonas
maltophilia SYCMV - RNA DW

- -1 e =
; e

'w'if~—‘1‘ e ———— I e o b T —

; | | i |

<18 1-113> RPA Exo-RT r ion of primer pr f SYCMV with several ria.
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TGAGCTTTXXXXXXAGCTCTCAGTTACGAGTACGATTGTIGTT
GCTTCCGAGCTAGTXXXXXXCTACTCAGTGGGCACTTGGCTG
AGAGGTGTGGCTTCCAACTGXXXAXXXAGTACGCTTGGCTCT
CAGTGAGGTATACTTACCTCCCCGCCTGXXAXXCCGACALGEG
CAGGTAXXXTTCATATGGGTTTCCAATATGATATGGCAGATAC
TGTGCCCGTAXXXXXXTAACCAGCTTTCCAATCTGCGTGGCTA
CGTGTCTGGGCAGGTCTGGTCGGGTTCGTCCGGCTTATGTTT
CATCAATGGAACTAAGXXXXXXGATACTTCCTC

<18 1-114> Synthetic target gene of SYCMV primer set.

2x R Buffer 10 ul

4404
gtz

o3 100 mM dNTP 0.7 ul
el 10x B 2 ul
we  20xB 1l

50x B 0.4 ul

RT 04 ul

SYCMV-241 F 0.7 ul

SYCMV-557 R 0.7 ul

SYCMV-346 P 1pM 0.3 ul

MgOAc 1.6 ul

RNA 1.0 ul

DW 1.2 ul

Total 20 ul
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e e w——— w— o w— i —
1pg 0.1 pg 0.01 pg bW
. —— : -

<33 1-115> Limitation of Detection of RPA Exo-RT reaction with primer probe set of SYCMV
(Concentration).

reagent volume |
Tube Overlay - FAM

000 - omwe:  2X R Buffer 10 ul

4500 :Iﬁ::g 100 mM dNTP 0.7 ul
@ Tube ¢4
a000 = I“ze: 10x B 2 ul

3500 'flz::: 20x B 1 ul
50x B 04 ul

] RT 0.4 ul
SYCMV-241 F 0.7 ul
200 SYCMV-557 R 0.7 ul

SYCMV-346 P 1pM 0.3 ul
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul

1000

500 -

0 T T T T T T T T T T T T T T T T T T T T 1
11:02:00480 +120 +180 +240 +300 +380 +420 +480 +540 +800 +860 +720 +780 +840 +000 +960 +1020 +1080 +1140 +1200 +1260
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108 105 104 103

102 101 100 DW

<18 1-116> Limitation of Detection of RPA Exo-RT reaction with primer probe set of SYCMV
(copies/ul).

O SYCMV §HM X} 20710f st SAM KX}
1-108, 109) .

mjn

SM5 A 4702 subtypeZ LbRIQUCH (2

O Primer 3 T2 S 0| 2510{ primerE C|XFQl Sk Z3}, SYCMV genel| SZHFEF0A o
H7iel Z2fo|Het T2 MEJL 4Mx[0] o|FollA stitel Z2fojH 222 MES MY
st elz et st o] Z2lo|HeF ZZ2 X (Primer probe set; SYCMV-241F, SYCMV-346P,
SYCMV-557R) 2| SM = &Itk (28 1-110, 111).

O RPA Exo kitE AlEsto{ 67tX|2| ZH= 2t Hio|2{AE (SMV; Soybean mosaic virus,
TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus,
SYCMV; Soybean yel low common mosaic virus, CMV; Cucumber mosaic virus) ot Wxtet3 S =
Ateh ZAaf SYCmvoll 2k & BEESidch (23 1-112).

S
O dedd &4 =22 deX27e dE5E 7tsdol 52 1759 giH2lote T ALt gF

O SYCMV primer probe set2| BIZEEE =X3517| 25101 S ERFMAIE 2l 2 A 5101 AR5}
ct (28" 1-114) .

O 2ESMAE 10 ngRE 0.01 pgZtX| 108 3| A15+04 Exo RT RPA HF2 S 39°COlA 2027+
-8

O = 3

UV Scanneroil M 2FSAIZI Z3t, 1 copies/ul 7HA| EtSE StACH (28 1-116).

__ (O o|ate| ZIIZ RT-RPA SYCMV detection kitoll CHSH A|MZES MAtSHACE (T8 1-117) .

UV Scannerol A HFSA|ZI Z3}b, 1 pg7tX| HtE22 stct (28 1-115) .

SFHEXE 10° £E 10° 7}X| 108 3| A1510 Exo RT RPA HI2 2

5
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O ZIEchl M&E Al dEAM HESIFCE (28 1-118) .
(O SYCMV ER-Detection Kit &Ml ZE F
5to] mofE JHAISHECH (2022. 09, & 1-119).

AT 2ol FEAUM A Mo| AL ZH O] X|of H|AY

<8 1-117> SYCMV ER Detection kit.
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LCM Science Co., Ltd

LCM-SYCMV-ER-50 Soybean Yellow Common Mosaic virus (SYCMV) ER-Detection Kit 50 ren

Revision No.: LCM-SYCMV-ER-0001
Issue Date: Jul 25, 2022

User Manual

For Research Use Only

Manufactured by LOM Scieace Co., Ltd

Tel: #82-02-1588-3546 woww vork kr. novad546id lemscicnee.co ke

161-10 Backto-ri Hyangnam-cup Hwascong-si Gyeonggido South Korea.
Technical Support by Sy Bio Co., Ltd
Tel: +82-31-8018-2150 o

1. General Information

The isothermal TwisitAmp fechoology b based on the Recombinase Polymerase
Amplification (RPA} process developed by TwistDx Lid. The amplification products
geaerated by RPA can be detected In real time by probe-based Moarescence minitoring.

2. Storage conditions

The kit should be kept -2H5C (Full activity is guaranteed for § months).

3. Application

The Sovbean Yellow Common Mosaic views (SYOMV) ER-Detection kit contalos speciably
deskgned probe amd primer set for amplification of SYCMY gene to detect the SYOMY
viral RNA from specimens.

4. Product Description

Suybean yellow common masale vieas (SYCMV), 0 positive sense ssRNA virus elassified n
the genus Sohemoviras, was fiest reported and charseterized in Korea, Curvently, ks only
kunown host is soybean om which it causes bright vellow mosaie and erinkling of the leaves.
The virus has a single. positive-strand RNA genome of 4152 nocleotides. The virus contains
four puiative open reading frames encoding P1 (78-566 o), polyprotein ORF2a (524-2248
nt), polymerase domain (RFIb (1852-3417 at), and CP (32274030 stk The entire
nuclentide sequence of SYCMVY showed 31.2-T1.3% nucleotide identity with the previously
hiown cheven spectes of sobemovires. In host range asalvsis of SYOMV, in which twenty
one species and three different Nicotians tabscum coltivars belonging to seven families
were inoculated with the virs, SYOMY had a narrow host range. infecting only Glvelne

max wnd G, soja.

The Sovbean Yellow Commeon Mosaie virws (SYCMV) ER-Detection kit contsing a specific
ready-to-use system for the detection of the Sovbesn Yellow Common Mosale viens by
newly developed Bothermal gene amplification technology, ealled RPA mothod (TwistDy
Lid). The master contains ensvmaes and reagents including specific probe aml primer sets
which s specially destgned to amplify the SYCMY gene for the unique amplification of

Soybean Yellow Commaon Mosale vires RNA within 15-20 min.

5. Kit Contents

Number MName of Reagent CAP Qty ! 50 rxns
1 SYCMV Enzyme Master Mix ENZ 1 vial, TBO pl
2 SYCMV Probe PRO 1 vial, 80
3 SYCMV Primer Mix PRM 1 vial, 70 pl
4 280 mM Magnesium acetate Mg 1 vial, 30 pl
5 SYCMV Positive control POS 1 vial, 50 pl
6 Molecular Grade Water Dow 4 vial, 1 ml

6. Required Materials and Devices
Real time PCR system or T8 (or T16) UV scanner /(CFX% real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips

(100, 20, 200, 1000 pl)  Sterile microtubes / Refrigerator /| Freezer [ Tube racks /
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

= Viral RNA extraction kits are available from various manufactures. Yoo can uase
your own extraction systems or commercial Kits,

7.2. RPA reaction

No Reagent 1 rxn 8rxn
1 SYCMV Enzyme Master Mix 14.0 14 M2
2 SYCMV Probe 1.5 120 4
3 SYCMV Primer Mix 14l .2l
4 280 mM Magnesium Acetate 1.6 ul 128
5 |RNA 1.0.4l Kl

Total 20,0 160.0 pl

* Use the reagents which are stored at -20°C wfier spin down bricfly when
those are melted before nse.

* Be careful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below,

1) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliguot 19 pi of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube.
* It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table.

Step
1

Temperature

37-40°C

8) Plate sctup
- Set the fluorophores with FAM.
- Type the sample names in the cach tube.
* Unknown: clinical sample
* Negative control
* Positive control

8. Reading the Result

Exp. example

Negative reaction

Positive reaction

min min
<Example of SYCMV RT-RPA reaction at TR UV scanners>

Positive MNegative SYCMV

Case control contol RNA Intarpratation (Gt value)
1 + = + SYCMV Positive
2 + * - SYCMV Negative
3 + + #]-
4 - * #/- Invalid result | retest
5 - = #-

9. Warnings and Precaution

1) For research use only.

2} Carcfully read this instruction before starting the procedure.

3) Clinical samples should be regarded as potentially infectious materials
and prepared the RPA reaction mixture in a laminar flow hood.

4) Do not use the kit after its expiration date written on box.

5) Avoid repeated thawing and freczing of the reagents, this may canse
wrong test result,

6) Onece the reagents have been thawed, vortex, and spin down briefly the
tubes before use.

7) Prepare gquickly the reaction mixture on ice.

8) Use always sterile pipette tips with filters.

9) Wear separate coats and gloves in each area,

10) Collected test samples in sterile tubes.

11) Test ples should be e 1ir distely or frozen at -20°C to -B0°C,

LCMoence.

<8 1-118> Insert of SYCMV ER Detection Kkit.
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n_oybe”'a'n Yellow Common Masaic virus (SYCMV) ER-Detection Kit
Soybean yellow common mosaic virus (SYCMY) 2&stabtazio|3Hpo[2 A

Soybean Yellow Common Mosaic virus (SYCMV) ER-Detection Kitis

TwistDx Ltd )M 3§43t RPA (Recombinase Palymerase Amplification) & 2[¥IS= 8 Xj2ejL|C.
RPADIH S4E 3% LB R I2u o0 &3 2LE|YE 3 YARIS2 SYCMVE Fiths BrEtEpLct
53
* 200 = A Hf gl
* ZhmetARY
: * E AT 2 DS
Soybean Yellow Common Mosalc virus (SYCMV) ER-Ds Kt
TUE WEE HE SYCMVE HEDIO] B} o * MBS HEt BUY B (FH1E)
LCM.. HIEHEAM
4 SYMMV Z3elH ZE
Hapgzt 15-208 (WHFESAR! M=)
S0= 100%
BURE -20C
F2 HH
Cat, No xHEy L Test/Kit 24
» Soybean Yellow Mottle
™MV Mosaic virus (SYMMY)ER- 20T SO/t 0000
Detection Kit
' LCMeree

<38 1-119> Contents of SYCMV ER Detection kit in LCM science homepage

(www. Icmscience.co.kr) .
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B SYCW nfo detection kit - 31|
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1. SYCMVnfo-241 F:
5-CTTTXXKCAGAGCTXXXXXTACGAGXXXGATTGT- 3

2. SYCMVnfo-346P:
5'- [FAM] TGG XXX XXX TAC GCT TGG XXX TCA GIG AGG TA [THF] AC
T TAC CTC CCC GCC XXX-3" Spacer C

3. SYCMVnfo-557R:
5'- [Biotin] GTAXXXAGACACTTAGTTXXXTTGATGAAACAXXXA-3’

<13 1-120> RT-RPA nfo primer probe set of SYCMV.

reagent | volume _
2x R Buffer 10 ul
SMV  TuMV  RMV  BCMV SYCMV CMV SYMMVY DW 100 mM dNTP 0.7 ul
| : ~ 10x8B 2.0 ul
20x B 1.0 ul
50x B 0.4 ul
RT 0.4 ul

SYCMVnfo-241F 0.7 ul
SYCMVnfo-557R 0.7 ul

SYCMVnfo-346 P 0.3 ul
10 pM

MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul

<8] 1-121> Reaction composition of RPA-LFD reaction and specificity of SYCMVnfo primer
and probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic
virus, BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV;
Cucumber mosaic virus, SYMMV; Soybean yel low mottle mosaic virus, DW; Distilled Water.
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reagent | volume |

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2.0 ul
20x B 1.0 ul
50x B 04 ul
RT 04 ul

SYCMVnfo-241F 0.7 ul
SYCMVnfo-557R 0.7 ul

SYCMVnfo-346 P 0.3 ul
10 pM

MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul

<8 1-122> Sensitivity of SYCMVnfo primer and probe (concentration).

reagent | volume |
2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2.0 ul
20x B 1.0 ul
50x B 0.4 ul
RT 0.4 ul

SYCMVnfo-241F 0.7 ul
SYCMVnfo-557R 0.7 ul

SYCMVnfo-346 P 03 ul
10 pM

MgOAc 1.6 ul
RNA 1.0 ul
* + + + + + + - DW 1.2 ul
Total 20 ul

<32 1-123> Sensitivity of SYCMVnfo primer and probe (copies/ul).
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[ No | Bacteria | _resuit |

1 Brevibacterium casei Negative
reagent m 1 2 3 4 5 6 + - 2 Micrococcus luteus Negative
2x R Buffer 10 ul e le |- 5 = = 3 Streptococcus pyogenes Negative
100 mM dNTP 0.7 ul _./ :/ :/ :/ \:/ i : «\. 4 Streptococcus mitis/oralis Negative

u_‘ ‘ M‘ " ' o l s l i I i I i 5 Serratia marcescens Negative
10x B 20ul | sl BS ’I: s s s ) o 6 Enterobacter aerogenes Negative
o
20x B 1.0 ul § § ! § il § § § § % | 7 Klebsiella oxytoca Negative
[ L () a 2 el & a2
S50x B 04 ul u 7 8 9 10 11 12 + _ 8 Staphylococcus warneri Negative
= 4 4 N 9 Proteus mirabrlis Negative
RT 0.4 ul ° ? Q‘ Q‘ ‘? ? e L] g
- J @ | @ | @ N N 10 Citrobacter freundii Negative
SYCMVnfo-241F 0.7 ul I-: I{; g;‘ I‘a I':; I; l= I - 11 Enterococcus faecalis Negative
SYCMVnfo-557R 0.7 ul “ @ ) i ™ & | 2 N = 3 = 3 Es i 12 Streptococcus agalactiae Negative
T - " T | 3 | | P :
SYCMVnfo-346 P 0.3 ul % (a? . | gy \ g g % | g | 13 Staphylococcus epidemidis Negative
10 pM | 13 1 4 B 16 : 7 14 Enterobacter cloacae ssp Negative
+ =
cloacae
MgOAC 1.6 ul ° : ;b ? \ ‘.5 v\\.)‘ 15 Propionibacterium acnes Negative
AR | : -
RNA 1.0 ul ( 16 Dermabacter homins Negative
DW 1.2 ul Ii I E l § !E l E T E 17 Stenotrophomonas Negative
= = = = maltophilia
Total 20 ul 3 3 Q Q = o 18 Distilled water Negative
38 SIENERE
Lo - Positive SYCMV Positive
control - mRNA transcript

<8 1-124> Specificity of SYCMVnfo primer and probe against the several genome of
bacteria.

O dumjAmoloAAM 7Herst Exo RT SYCMV primer & probe setS &304 PCRD nucleic
acid detectorE o|2st ot Z1} z2t&to| 7St nfo primer probes AMIIFCH (OE
1-120) .

O slile vlol2{A 2| SHALS nfo kit9| master mixoll 1 ul @1 39°CollM 152-2027F HH2A|ZI
% PCRD MZ FFo 10 ul €232 90 ul wash buffer2 E3{FMHAM ZIIE ZHESHIIC

a2 1-1212F 20| nfo primer probe= SYCMV Hio|2{ADHS & HZESIFC.

1jo
0>—

O

O 4= SFT= HHSoHK| Ut

O =EZERYALE 10 ngFH 0.01 pgZ7hX| 108 3[40 Exo RT nfo RPA HFS S 39CAHIA 20&

T-8 UV Scanneroll Al BFSA[Z|10 LA 10 ul 2HSH-Z PCRD nucleic acid detectoroll 211

extraction bufferE 22{ELHA ZIE 2ESIFCH O 22 0.01 pg 7HX| BtS S St

ct (28 1-122).

O SER™AE 10° £E{ 10° 7EX| 108] 3] A{ 5101 Exo RT nfo RPA 2SS 39°COllA| 2027t T-8
UV ScannerdlA BFSA[Z|Z2 LA 10 ul BFHSUZ PCRD nucleic acid detectoroll H12
extraction buffer& 222 HA ZAotE ESIFCE O Z 1 copies/ul 7HX| BHSE
Steick (28 1-123).

A = tE2lote| RTAtete| B
ot JHo| HiE|z|otetE vtSSEA| pFrct (2 1-124).
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B SYCMV end point detection kit - fIEMAT7|2 - M Zxt

5 min 10 min 15 min 20 min
S | i
SYCMV (Time course)
P < 0.0001
2000 R%=0.9971
1500
@
2
% 1000 -
=
b
500 - —
0_
. -t - . DDA D SO B
‘AR AR ERE A RGO

N
Time (min)
“-mmm
I - B - -

338 483 478

327 439 471

1514
1478

81 61
70 52

1109
1091

1120

Al
FAM o

2x RB

100mM dNTP
10x E. Mix

20x core Mix
SYCMVnfo-241F
SYCMVnfo-557R
RT

MgOAC

RNA

DW

Total

10 ul
0.6 ul
2.0 ul
1.0 ul
0.8 ul
0.8 ul
0.5 ul
1.0 ul
1.0 ul
2.3 ul
20 ul

<33 1-125> RPA end point reaction with primer set of SYCMV according to the time.

i SYCMV-LoD

800

EEE

P <0.0001

RZ = 0.9977
600 g

400

FAM value

200+

10% 10° 10° 10° 107 10' 10° DW
copies/ul

611 516 338 225
588 497 328 216

_10: | 10" | 10° | DW |
238 249 189 266

FAM
232 233 183 259

<18 1-126> Limitation of detection of RPA end point reaction with primer set of SYCMV.

2x RB

100mM dNTP
10x E. Mix

20x core Mix
SYCMVnfo-241F
SYCMVnfo-557R
RT

MgOAC

RNA

DW

Total

10 ul
0.6 ul
2.0 ul
1.0 ul
0.8 ul
0.8 ul
0.5 ul
1.0 ul
1.0 ul
2.3 ul
20 ul
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SYCMV-Specificity Reagent Volume

P <0.0001

1000 oo 2x RB 10 ul
800 100mM dNTP 0.6 ul
2 a0 10x E. Mix 2.0 ul
Z am 20x core Mix 1.0 ul
200 SYCMVnfo-241F 0.8 ul
SYCMVnfo-557R 0.8 ul

1 2 3 4 5 6 7 DWW
Virus RT 0.5 ul

MgOAC 1.0 ul
I N N I N B B 1ou

DW 2.3 ul

SYMMV (6/3/22) (6/3/22) (4/15/22) SYMMV (9/13/22) (5/25/22)

(7/15/22) (7/1 5/22)

476 506 487 497 565 516 606 Total 20 ul
469 501 482 494 - 565 514 614

<78l 1-127> Reaction composition of RPA end point reaction and specificity of SYCMV
primer. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic
virus, BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV;
Cucumber mosaic virus, SYMMV; Soybean yel low mottle mosaic virus, TYMV; Turnip yel low
mosaic virus, DW; Distilled water (negative control).

O dMAMo[AAAM 7HEESH Exo RT BCMV primer & probe set& 2350 syber green 1S
0| 2%t end point detection kitS HMZSIFCE.

O RPA basic kitE 0|235}0f nfo kitoll AFZSF primer setZ master mix Pr=11 Z2tZto| S At
MES 1 ul Y10 39COIA HFZSA[ZCE,

O AlZMEE RPAEIS S &S 2o, 102F FH Jdut8e 2ol7] AlEsieict (28
1-125) .
O z2AETHE Lot7| fsto] ABEFME SMUEZS 10°%-10° copies/ul 7HX| THAH
3|t = 39°Coll A 207t t.'_F%M?I-T'- A OltH:LEIQE “E“L.% gh = HARU-20002 2 FAM&L
1-

-126) .

O a8 11272} &o| &7t E0|=E 248k A1}, nfo primer probe= SYCMV H}O|2{ ADHS &
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7. Soybean yellow mottle mosaic virus (SYMMV) — RPA probe RICHM 7{gt

H F2AAFT|2- @ dMYMoltA HAFH Dt

- i=(Glycine max L. Merr.)= MlA/CA 71& &2 31&tE £ SHO|X[2F CHFSH HEo| 2 A
Boll =0 sn E8of M2EE &4 8 Zefste Hez En=EASHCt tfF Z4A gt
& ZXfo|3 dlo|ZA(SYMWV) = ZOFFt22dlo|2{ A(Tombusviridae AS) &2l M2E2 FMH
iuct. So[et sh=ollM tHFE HHAZI A2 XHF E1EHN HE, EX0|3, FE 2
SAE RUstn AlE 4EES MzeA AXsIict. BIAES Z1t Al F 6. soja(okd of
)2l 1/3 o|ato| SYMWE 73t A0 ok CHET} SYMMV | NEALEA S20F A2 WS

S LIEPHLCE ok CHFE= w=mH 78 =0 Symwol ZgE 5= JAEUCE G. sojadllA

SYMMV°I 7| 48 =2 4EHE ¥ SA Mule| HotE n{E uf, oY tHF = Hio|H AL

Y F7|8 PBsH= o 28 Jge W2 5+ Asdch

.l

lJI

jo

o

<18 1-128> The natural hosts of Soybean yellow mottle mosaic virus. A: Glycine soja, B:
Vigna angularis var. nipponensis, C: Lespedeza cuneata, D: Trifolium repens. .

<712 1-129> Homoloay distance of SYMMV isolates.
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Consensus e
Identity TR T i TEIE T : HEETH:
38, FJ4948 /9.7 | |
30, Fj404842.1 [ ]
40, Fj494845.1 [ ]
41, Fj4948441 [ ]
42, FJ494866.1 [ 1
43, MEB60365.1 [ 1
44, MK660364.1 [ 1
45, FJ404873.1 [ 1
46, FJ4948721 [ 1
47, Fj494846.1 [ 1
48, Fj404874.1 [ ]
49, F494843.1 [ ]
50. MKGB0359.1 [ I I T 1 1
[ 1
[ 1
[ 1
[ 1
[ ]
[ ]
[ ]
[ 1
[ 1
[ 1
[ 1
[ 1

51. MK660358.1
52. F|494865.1
53, FJ404867.1
54, Fl404864.1
55, Fj494838.1
26, Fl494870.1
37, FJ494856.1
58, F|404878.1
59, F|494877.1
60. F|494835.1
61, Fj404841 .1
62, Fl494840.1

i . ] 13 2500 ; 33 4,009
Y
(1Y
b
A J
Consensus s |
Identity TR A T T T T T o T T T I T A T
1. 7074841 [ N1 N | [} | I T I 1T o
2. SYMMV-SK20-complete_seque... T _T 1T __JOTTT___TTICT 1 | N | | 10 I |
3.NC_011643.1 [ 1 T T T I T T T 1 T T 11T =]
4, FJ457015.1 [ == I I I TITT 1 I I | I I 11T I —]

<718 1-131> Candidate primer and probe sets of SYMMV (A) and SYMMV2 (B).
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(A)

1. SYMMV-236F:
5 -ATACXXXXXXXTGGGGAACTCTTXXXXCTAATA - 3

2. SYMMV-297P:
5-TGC XXX TAT CGC XXX GAC ACT XXX CCC AAG [FAM-dT] GA [THF] CC
[BHQ1-dT] GCA XXX TTC AAT XXX - C3 Spacer

3. SYMMV-387R:
5'- GATCTXXXAATTAATGAGTXXXXXCATATCATAC -3’

(B)

1. SYMMV2-2458F:
5'- TCACXXXXXXTATTAATTTTAXXAXXXGACGCAAT - 3

2. SYMMVZ2-2524P:
5'- ACA TAA XXX CTG CCA XXX TTC TAG XXX TTT [FAM-dT] C [THF] A
[BHQ1-dT} TGC XXX TCC AAC XXX -C3 Spacer

3. SYMMV2-2652R:
5'- TATAXXXXXTATCTTAGACGTAXXXXKGTGTGTTA -3

<18 1-132> RPA exo primer & probe sets of SYMMV isolates.

- 282 -



reagent volume

Tube Overlay - FAM

a0 F 2x R Buffer 10 ul
v T 100 mM dNTP 0.7 ul
T 10xB 2 ul
Swe o 20x B 1l
. 50x B 0.4 ul
RT 0.4 ul
N SYMMV2-2458 F 07 ul
- SYMMV?2-2652 R 0.7 ul
o SYMMV2-2524 P 1pM 0.5 ul
e e e MgOAc 16 ul
I RNA 10 ul
PIOID T T E OISR T T BT TR R T R TR DW 20 ul
Total 20 ul
SMV TuMV RMV BCMV
SYCMY MV SYMMV DW

<78] 1-133> Reaction composition of RPA and specificity of SYMMV primer and probe. SMV;
Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean
common mosaic virus, SYCMV; Soybean yellow common mosaic virus, CMV; Cucumber mosaic
virus, SYMMV; Soybean yellow mottle mosaic virus, DW; Distilled water.
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Tube Overlay - FAM

5000
- Tube 1
® Tube 2
e - Tube 3
@ Tube ¢
4000 | Tube §
& Tube 6
Tube 7
] -®-Tube 8
3000
2500
|
|
2000 1
|
1500
T
il t —
1000 T
- '___/\ ‘ [ ease -
RSN condiEUNS || ST et
500 -
0 +— s

T T T T — — T T T T T 1 ™
95400480 120 180 +240 4300 4360 +4Z0 4480 +540 4800 4060 +720 +790 4840 4800 +B60 +1020 +1080 +1140 +1200 +1260

Brevibacterium cases

Micrococcus luteus

Streptococcus pyogenes

reagent

2x R Buffer

100 mM dNTP

10x B

20x B

50x B

RT
Cos-SYMMV2-2458 F
Cos-SYMMV2-2652 R
SYMMV2-2524 P 1pM
MgOAc

RNA

DW

Total

volume
10 ul
0.7 ul
2 ul
1 ul
0.4 ul
0.4 ul
0.7 ul
0.7 ul
0.1 ul
1.6 ul
1.0 ul
2.0 ul
20 ul

Streptococcus mitisforalls

e A e e ———— e P
Serratia marcescens Enterobacter aerogenes + control of SYMMV Dw
Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundii
T ] b - ) '-M“.Jr-u_m )
Enterococcus faecalis Streptococcus agalactiae + control of SYMMV DW
e = —
\ . _‘t.‘ . _‘U N [
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Enterobacter cloacae

Propionibacterium acnes
ssp cloacae

Staphyfococcus epidemidis

Stenotrophomonas

maltophilia SYMMV - RNA DW

Dermabacter homins

<712 1-134 RPA Exo-RT reaction of primer probe set of SYMMV with several bacteria.

GGTCACAGTCAAXXXXKXXXTTAATATTIGACGCAATCGCCCCTAGGGTAACAAAC
ATAACATCTGCCATTCTTCTAGCCATTTTCTATIGCTATTCCAACTCTACTGCAAGCAT
TCCTTACAXXXXXXXGCCGTAACACACTCTAGTACGTCTAAGATAGTTTATATAGCCG
GGTCACAGTCAATATTAATTTTAATATTTIGACGTAATCGCCCCTAGGGTAACAAACAT
AACATCTGCCATTCTTCTAGCCATTTIXXXXXXXXXTTCTACTGCAAGCATTCCTTAC
ATTTCTCAGCCTGTAACACACTCTAGCACGTCTAAGATAGT TTATATAGCCG

<18l 1-135> Synthetic target gene of SYMMV primer set.
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reagent volume
Tube Overlay - FAM 2x R Buffer 10 ul

5000

e 100 mM dNTP 0.7 ul

e 10x B 2 ul

oz 20x B 1 ul
50x B 0.4 ul
RT 0.4 ul
Cos-SYMMV2-2458 F 0.7 ul
Cos-SYMMV2-2652 R 0.7 ul
SYMMV2-2524 P 0.1 ul
J MgOAc 1.6 ul
| RNA 1.0 ul

0 T — — T T T T T T T T T T T
220:00 450 +120 +180 4240 4300 B0 4420 4480 4540 4800 4680 4720 4750 4940 +000 +380 +1020 +1030 +1140 +1200 +1280

DW 2.0 ul
Total 20 ul

10 ng 1 ng 0.1 ng 0.01 ng

e w,_‘u“/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @,;,QH,AI‘,(;T ,,,,,,,,,, S ——
|| | \‘ 7“‘ . S
1pg 0.1 pg 0.01 pyg DW

<18 1-136> Limitation of Detection of RPA Exo—RT reaction with primer probe set of SYMMV
(Concentration).
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reagent volume

o - ... 2xRBuffer 10 ul
] ez 100 mM dNTP 07 ul

] Tl 10xB 2.l

R Tler 20xB 14l
N - soxs 04 ul
| RT 04 ul
-] Cos-SYMMV2-2458 F 0.7 ul
- P Cos-SYMMV2-2652 R 0.7 ul
1 o SYMMV2-2524 P 03 ul
o ; H MgOAc 1.6 ul
e | o RNA 1.0 ul
oy S g g s g g g g g e s . g . .
Total 20 ul

108 10° 104 103

102 107 100 DW

TEEEREEEEE
£

<18 1-137> Limitation of Detection of RPA Exo—RT reaction with primer probe set of SYMMV
(copies/ul).

O SYMWV SH™AF 62740f Cist RMXE EAMcH Ao 27042 subtypelzZ LEHACH (2 E
1-129, 130).
O Primer 3 Z21H S 0|50 primers CIXICl St Z I}, SYMMV gene2| 5° ZofAl 02{7|

of Zelo|lHel =22 MEIJL M= 0] o|SoA stLtel Z2lo|lH Z2E MEE M350

rot

olZSIM I CE, o] Z2lolHel T=ZE (Primer probe set; SYMMV-236F, SYMMV-297P,
SYMMV-387R) (18 1-131A, 132A) 2| SA & HItsI 2L, 8H30| oHEOIM CHA| MER =
2Bet =ZZ2l0|HE MEMSICt (Primer probe set; SYMMV2-2458F, SYMMV2-2524P,
SYMMV2-2652R) (18 1-131B, 132B).

() RPA Exo kitE At2sto{ 77tX[o| Zt= ated dHlo|2{A S (SMV; Sovbean mosaic virus.

-2
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TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic virus, BCMV; Bean common mosaic virus,
SYCMV; Soybean yel low common mosaic virus, SYMMV; Soybean yellow mottle mosaic virus,
CMV; Cucumber mosaic virus) 2} WXEFS S Z=AFSH Z3F SYMMV, CMV, SYCMVRl 2HS St

At
| WX ZdH2 AR 2EMERl A2

2

(23 1-133). CMVet Sycuvet EHEeh 42 ZA|

imer 2t probe set2| £0|Tol= M7} gle A= motx|ct,

ZHQl =0 SYMMV2 pr
O dedd &4 =22 deX27E dE5E 7540l 52 1759 giH2lote T ALt g

U

O SYMMV primer probe sete| SIZEE FXst7| ?sl0d S ERTAE S &AMSH0] ALES
ok (28 1-135).

O FERHAE 10 ngFE 0.01 pgZ7tXA| 1081 345101 Exo RT RPA HFS2 39COlAM 2027t
T-8 UV Scanneroll M 2tSAIZI Z3F, 1 pg7hX| 2SS siRUct (28 1-136) .

O SEFMAE 10° & 10° 7kX| 108f 3|A45l0{ Exo RT RPA 2+ S 39°COllA 2027 T-8
UV Scanneroll M 2tSAIZI Z3}, 10° copies/ul 2+ BHSS StCH (28 1-137).

O o|ate| ZI = RT-RPA SYMMV detection kitoll CHEH AIMES MZ=SHC (& 1-138).

O ZIEchl MEZE AL dYA HFstUct (27 1-139).

O TYW ER-Detection Kit &M Z& FEHAT7| 22l UMY MoO[AAL| ZH O|X|of H {5t

of EoiE JHAISHICE (2022. 09, 18 1-140).

<18 1-138> SYMMV ER Detection kit.
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LCM Science Co., Ltd

LCM-SYMMV-ER-50 Soybean Yellow Mottle Mosaic virus(SYMMV) ER-Detection Kit 50 run

Revision No.: LCM-SYMMV-ER-0001
Issue Date: Jul 25, 2022

User Manual

For Research Use Only

Manufactured by LOM Science Co.
Tel: +82-02-1588-3546 oo

Ltd

avework kr, nova3Sdéilemscience.co kr

161-10 Backto-ri Hyangnam-cup Hwaseong-si Gyeonggido South Koerea.
Techmical Support by SpeegencBio Co., Lud
Tel: +82-31-8018-2150 -0

el |

1. General Information

The isothermal TwistAmp techaology & based on the Recombinase Polymerase
Amplification (RPA) process developed by TwisiDx Lid. The amplification products
generated by REA can be detected in real time by probe-lased fuorescence monitoring.

2, Storage conditions

The kit should be kept -HPC (Full activity is guaranteed for & months ).

3. Application

The Sovbean Yellow Motile Mosabe virus(SYMMVY) ER-Detection kit contalns specially
designed probe and primer set for amplification of SYMMV gene to detect the SYMMY

viral RNA from specimens.

4. Product Description

Soybean (Glyelne max L. Merr.) b5 one of the most important leguminous erops in the
worbd, but various virus species have been reported to infect it and to cause serious losses in
vield and guality. Sovbean vellow mottle mosale virns (SYMMV) is 2 new member of the
genus Gammacarmoviens (family Tombusviridae). It was fest reported to be infecting
sovhean in North America and South Korea, where it cawsed motiling. mosaic, and
crinkling symptoms and severely inhibited plant growth. Among legume plants tested,
more than u third of G. soja (wild soyb, lned SYMMY, indicating thatthe wild
soyhean played an Important role as a reservale of SYMMV. Willd sovbeans may be infected
withSYMMVY as early as mid-July. Considering the results of early infection and the kigh

infection rate of seedand seed transmission of SYMMV in G. soja. wild soybeans may have

played an important role in thecompletion of disease evele of the virus,

The Sovbean Yellow Mottle Mosabe vieus| SYMMV) ER-Detection kit contains a specifie
ready-to-use system for the detection of the Sovbean Yellow Mottle Mosale virns by newly
developed both 1 gene amplificath hnal called RPA method {TwistDx Lid). The

master contains enzymes aml resgents incdwding specifie probe and primer wts which is
specially designed to amplify the SYMMY gene for the unlgue smplification of Soyvbenn
Yellaw Mortle Mosaie vieusRNA within 15-20 min.

7.2. RPA reaction

[ Reagert —em
1 |SYMMV Enzyme Master Mix 14.0 112
2 |SYMMV Probe 154l 120yl
3 [SYMMV Primer Mix 144l .2yl
4 |280 mM Magnesium Acetate 1.6 ul 12.8 yi
5 |RNA 1.0ul Xl
Total 200 11 160.0 pl

* Use the reagents which are stored at -20°C after spin down briefly when
those are melted before use.

* Be carcful of contamination when you use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below.

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliguot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to cach PCR tube,
* It is highly led that the mi for negative control shoulkd

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
hubhle.

6) Real time RT-RPA reaction shoold be done at beast 20 min.

7) Set the program as below table.

IT-40°C 30 sec

§) Plate setup
- Set the fluorophores with FAM.
- Type the sample names in the cach tube.
* Unknown: clinical sample
* Negative control

* Positive control
8. Reading the Result

Exp. example

Positive reaction Negative reaction

min min

5. Kit Contents
) _Name of Reagent CAP. Qty /! 1 : + SYMMV Positiva
1 |SYMMV Enzyme Master Mix ENZ 1 vial, 780 i 2 , _ SYMMV Negative
2 SYMMV Probe PRO 1 vial, B0 il a - + 4l
3 |SYMMV Primer Mix PRM 1 vial, 70 pl a 5 . - Invalid result | retest
4 280 mM Magnesium acetate Mg 1 vial, 80 pl 5 - - +-
5 |SYMMV Positive control POS 1 vial, 50 pl
8 Molecular Grade Water DwW 1 vial, 1 mi 9. Warnings and Precaution

6. Required Materials and Devices

Real time PCR system or T8 {or T16) UV scanner /{CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0.5 — 1000 pl) / Sterile filter tips
(10, 20, 200, 1000 pl) / Sterile microtubes / Refrigerator | Freeeer / Tube racks /

Mics ! i waste

7. Procedure

7.1 Viral RNA-Extraction

= Viral RNA extraction kits are available from various I s, You can ose
your own extraction systems or commercial kits,

1) For research use only.

1) Carcfully read this instruction before starting the procedure.

3) Clinicul samples should be regarded as potentially infections materials
and prepared the RPA reaction mixture in a laminar flow hood.

4) Do not use the kit afier its expiration date written on box.

5) Avoid repeated thawing and freczing of the reagents, this may cause
wrong test result.

6) Onee the reagents have been thawed., vortex, and spin down briefly the
tubes before use.

7) Prepare guickly the reaction mixture on ice.

B) Use always sterile pipette tips with filters.

9) Wear separate coats and gloves in each area,

10) Collected test samples in sterile tubes,

11} Test samples should be extracted immediately or frozen at -20°C to -80°C.

LCMoence,

<8 1-139> Insert of SYMMV ER Detection Kkit.
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Soybean Yellow Mottle Mosaic virus (SYMMV) ER-Detection Kit
3 Soybean yellow mottle mosaic virus (SYMMV)

BYLEDN0|ABI0[HA
= A8 5%
Soybean Yellow Mottle Mmu: virus {SYMMV) ER- De!e:unn Ktk
TwistDx Ltd 0l JB4E RPA BCE HEELIC]
A RPAGIA A1HE 5% NBE DEH S 3 aLIBAE Soi 44O SYMMyHE 2tls BAEEARILC
(5
»
|
+ ZomLY ME 24 AR
* IHAGHANES
b HRE ARZICHE| B2 T
R AT R N ——
HIEEEAM
LEM Seience Ca., Lid
E=F | SYMMV 2ield =g
BAMRY 15-208 (UFFAR A2
E0|z 100%
HuRE

-20C

Test/Kit
W Soybean Yellow Mottle
MMMV Masaic virus (SYMMVI R -20C 50T/Kit 00,000
Detection Kit

(VAT )

<18 1-140> Contents of SMV ER Detection kit in LCM science homepage

(www. Icmscience.co.kr).
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B SYMW nfo detection kit - 31|

1. SYMMV2-2458F:
5'- TCACXXXXXATATTAATTTTAATATTXXXXXCAAT - 3

2. SYMMV2nfo-2524P:
5'- [FAM] ACA TAA XXX CTG CCA TTC XXX TAG CCATTT T C [THF] A
T TGC TAT TCC AAC XXX -C3 Spacer

3. SYMMV2nfo-2652R:
5'- [Biotin] TATXXXXXCTATCTTAGACGTACXXXXXTGIGTTA -3

<% 1-141> RT-RPA nfo primer probe set of SYMMV.

‘reagent volume

SMV  TuMV  RMV BCMV SYCMV CMV SYMMV DW 2x R Buffer 10 ul

| 1 f — ' = ~ 100 mM dNTP 0.7 ul
s 10x B 2 ul
20x B 1 ul

50x B 04 ul

RT 04 ul

SYMMV2-2458 F 0.7 ul

SYMMV2nfo-2652 R 0.7 ul
SYMMV2nfo-2524 P 0.1 ul

MgOAc 1.6 ul
RNA 1.0 ul
DW 2.0 ul
Total 20 ul

<33 1-142> Reaction composition of RPA-LFD reaction and specificity of SYMMVnfo primer
and probe. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic
virus, BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, SYMMV;
Soybean yel low mottle mosaic virus, CMV; Cucumber mosaic virus, DN, Distilled water.
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2x R Buffer

100 mM dNTP

10x B

20x B

50x B

RT

SYMMV2-2458 F
SYMMV2nfo-2652 R
SYMMV2nfo-2524 P
MgOAc

RNA

DW

Total

10 ng 1 ng 0.1ng 001 ng 1pg O01pg 001pg DW

<% 1-143> Sensitivity of SYMMVnfo primer and probe (concentration).

2x R Buffer

100 mM dNTP

10x B

20x B

50x B

RT

SYMMV2-2458 F
SYMMV2nfo-2652 R
SYMMV2nfo-2524 P
MgOAc

RNA

DW

Total

<38 1-144> Sensitivity of SYMMVnfo primer and probe (copies/ul).

10 ul
0.7 ul
2 ul

1 ul

04 ul
0.4 ul
0.7 ul
0.7 ul
0.1 ul
1.6 ul
1.0 ul
2.0 ul
20 ul

10ul

0.7 ul
2 ul

1 ul

04 ul
04 ul
0.7 ul
0.7 ul
0.1 ul
1.6 ul
1.0 ul
2.0 ul
20 ul
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1 Brevibacterium casei Negative
2 Micrococcus luteus Negative
reagent volume
3 Streptococcus pyogenes Negative
2x R Buffer 10 ul . ., i
4 Streptococcus mitis/oralls Negative
100 mM dNTP 0.7 ul 5 Serratia marcescens Negative
10x B 2 ul 6 Enterobacter aerogenes Negative
20x B 1 ul 7 Klebsrella oxytoca Negative
8 Staphylococcus warneri Negative
50x B 0.4 ul — .
9 Proteus mirabilis Negative
RT 0.4 ul ¢ 3 10 Citrobacter freundii Negative
D ;
SYMMV2-2458 F 0.7 ul 11 Enterococcus faecalls Negative
SYMMV2nfo-2652 R 0.7 ul l= !: la 12 Streptococcus agalactiae Negative
' A = 13 Staphylococcus Negative
SYMMV2nfo-2524 P 0.1 ul g o & epidemids
MaOAc 16 ul x’g» g 3 % 14 Enterobacter cloacae ssp Negative
9 ’ 17 1 " 6 cloacae
RNA 1.0 ul a a a /o 15 Propionibacterium acnes Negative
" () ]
DW 2.0 ul k—/ Q/ Q— & 16 Dermabacter homins Negative
= = - - 187 Stenotrophomonas Negative
Total 20 ul o bS o b maltophilia
g '(9’ | 8 ('g 18 Distilled water Negative
- ;Uu ;cl‘-j | g | g Positive SYMMV Positive
control - mRNA transeript

<33 1-145> Specificity of SYMMVnfo primer and probe against the several genome of
bacteria.

O dumjAmolAAM 7Herst Exo RT SYMMV primer & probe setS &30 PCRD nucleic
acid detectorE o|&%t st A1} 2HEO| 7Hs$F nfo primer probeE &AM SHECH (a8
1-141) .

2 nfo kit2l master mixoll 1 ul @1 39CO|A 152-2027F HFSA|ZI

O sl & diolz{Aol sHA
ZFAFofl 10 ul €1 90 ul wash buffer2 EZ2{FHA ZHItS ZESIFCEH.

< PCRD M=

IE2 Edgez feledot.

O 8 1-1422F Z0| nfo primer probe= SYMMV H}O[2{ A 2|0 = SYCMV, SMVE HHESSIF oL}
0

SHYERQ BRSE USSR eyct

ZERFMAE 10 ngFE 0.01 pgZ7hX| 108 3[A15t0 Exo RT nfo RPA BtS 2 39CHIA 20
T-8 UV Scanneroll A BFSA|Z[12 LEA 10 ul BFSHZ PCRD nucleic acid detectorofl €10
extraction buffer& E2{EUHA ZIE A&EsIUCE O 22 0.1 pg 7HX| LSS St
ct (28 1-143).

O SERTXE 10° £ 10° 7tX] 108 34 50{ Exo RT nfo RPA HH2E 39°COllAM 2027t T-8
UV ScannerdlAl HFSA[Z|ZD LA 10 ul t&%%‘% PCRD nucleic acid detectorol
extraction buffer& 2HEWHAM ZIE ESIFCE. O Z3F 10 copies/ul 7HX| gt
2 st3ct (a8 1-144).

O Aed 24 52 AdXN25H HEE Jtsio| =2 17529 g 2lote] ARt HHS

st 7 SoX| ottt (T8 1-145) .

[=}

=
Mg stolslf =2 Znp ot 5t o] diE|Z2|otetE Ht
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SYMMV (Time course) E e Volume

P < 0.0001 2x RB 10 ul
v
600 R=099% 100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
400+
20x core Mix 1.0 ul

FAM value

SYMMV2-2458 F 0.7 ul
SYMMV2nfo-2652 R 0.7 ul
RT 0.5 ul

5(+) 5(-) 10(+)10{-} 18{+) 15{-) 20{+) 20(-}
Time (min} MgOAC 1.0 ul
1.0 ul
2.5 ul
20 ul

200+

<718 1-146> RPA end point reaction with primer set of SYMMV according to the time.

Reagent | vobme | 10x |

SYMMV-LoD

200 P <0.0001 2x RB 10 ul 100
R? = 0.9908 100mM dNTP 0.6 ul 6

s ] 10x E. Mix 20ul 20

g 100+ 20x core Mix 1.0 ul 10
& SYMMV2-2458 F 0.7 ul
507 SYMMV2nfo-2652 R 0.7 ul
0-! RT 0.5 ul

10° 10° 10° 103. 10° 10" 10° pw MgOAC 10 ul 10

copies/ul

RNA 1.0 ul

DW 2.5 ul 25
Total 20 ul

_ =0 100 | 105 [0t | 400 | 102 | 10! | 100
68 76 77

145 123 78
FAM

95
139 117 74 63 72 90 72 66

<33 1-147> Limitation of detection of RPA end point reaction with primer set of SYMMV.
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SYMMV-Specificity

200

500 P < 0.0001 2x RB 10 ul
2
400 R=0.5996 100mM dNTP 0.6 ul
% 3004 10x E. Mix 2.0 ul
% 20x core Mix 1.0 ul
e

SYMMV2-2458 F 0.7 ul
SYMMV2nfo-2652 R 0.7 ul

1 2 3 4 5 6 7 DW RT 0.5 ul
vires MgOAC 1.0 ul
RNA 1.0 ul

NN N I N N 25 i

SMV. TuMV RMV BCMV SYCMV. MV TYMV g
SYMMV | (6/3/22) | (6/3/22) | 4/15/22) | SYMMV | (9/13/22) | (5/25/22) Total 20 ul
(7/15/22) (7/1 5/22)

168 186 17 187 194

ray DESEN
B 0 188 18 - 231 189 197

<78] 1-148> Reaction composition of RPA end point reaction and specificity of SYMMV
primer. SMV; Soybean mosaic virus, TuMV;Turnip mosaic virus, RMV; Ribgrass mosaic
virus, BCMV; Bean common mosaic virus, SYCMV; Soybean yel low common mosaic virus, CMV;
Cucumber mosaic virus, SYMMV; Soybean yel low mottle mosaic virus, TYMV; Turnip yellow
mosaic virus, DN; Distilled water (negative control).

O it mpolod Aof A 7Hebst Exo RT TYMV primer & probe setS 2835101 syber green 12
0|8t end point detection kitS M ZtstE Cl.

O RPA basic kitE 0[33510{ nfo kitoll AFZSt primer setZ master mix TH=S1 Z2+2to| SHAL
MZs 1yl @10 39COAl EFSA|ZCH

, 5ES HE UMEI2S 0|7 AlRNSIYICH (12 1-146) .
A 2HEBHE otET| flsto] S HLE SHUHEZES 10°-10° copies/ul 7HX] EHAHIH

3|4t = 39°COIM 1522 BFSAIZ| 2 AFOIIHZLE'EE 2HH S §F = HARU-20002 2 FAMZL
1-147)..

o
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!

O|=E 2AM st AL}, nfo primer probes= SYMMV Hio|2{ARHS &
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8. Apple stem pitting virus (ASPV) - RPA probe ZISHAl 7H gt

H F2AAFT|2- @ dMYMoltA HAFH Dt

- ASPV= Betaflexiviridae AlS2| Foveavirus 2|
E(nts) 2 T E T 71 2Hd RNA(+ssRNA) AlEE E
Z 2| /(0RF, ORF1-ORF5)2} 5' H|HA AA(UTR) & 3

& Eeluct. 2oF 9300712 w22l 2E0|
7ol AL, ol= 579 2E 2|Y

Al ORF12 Hio[HA
C

RNA 2| =AM RNA &&t&4(RdRP), ORF2-ORF4= ++= 7™ At X}t THl A (TGBp1-TGBp3), ORF5=
slolzi2 o|m|(WAIS) EIE(CP)2 ol RPBLIC. ASPVE Of2
L EZ ¥ Hlol2A AS/22IF0l mal RN S5 THO

o 52 U™, v 1AL Y EE oA = FRolol| o[ BT 7K HHelE F4

>

0
=
> b

Apple stem pitting virus, ASPV (9,306 nts)

ORF1 25K 7K
Mr  AkB  P-Pro Hel RdRp | |

247K |_| Cp|
13K 44K

5m’G I

<78 1-149> Genetic map and symptom of ASPV.

A(n) 3'OH

Als &2 dgA7|11 A=
A

MNB178... KY24275.. HM1251... KYO8121.. KYOB120... KY08122... KYOB1 18... KY08121... LC53383.. KC79178.., JX67380... HM1251.. KC79179..KC79178... KY0B121... KY08121... KYA9003.. KC79178...KCT9178..KC791 78.. KC79178..KCT178., EU3140... KYOB119.. KYOBT18.. ASPV  ASPV4  ASPV2 KY70258.. ASPV3

MN617853.1_China appld 654w | 657% | 655% | G5an | 659w | G40% | 653w | 6sbw | 506w | 599% | GASw | 647w | 618w | 633% | 632% | 641x | 639% | 638% | 637% | 642% | 600w | 596% | 602%

61.0%

60.8%

60.8%

§13% | 624%

KY242757.1_China_apple
HM125156.1_China_apple._65.4% | B6.7%
KY081213.1_China_apple | 65.7% | 663%
KY081205.1_China_apple | 655% | 657% [
KY081220.1_China_apple | 654% | 66.0%
KY081186.1_China_apple | 650% | 66.1% M
KY081219.1_China_apple | 64.0% | 654%
LC533830.1 Japan_apple | 653% | 65.7%
KC791787.1 Korea_apple| 65.8% | 66.5%
JX673804.1_China_apple | 50.6% | €16%
HM125159.1_China_appld_ 59.9% | 606%
KC791790.1 Korea apple| 645t | 658%
KC791786.1 Korea_apple|_647% | 668%
KY081216.1_China_apple | 61.8% | 63.%
KY0B1218 China apple | 633% | 649%
KY490039.1_China_apple | 632 | 641%
KC791789.1 Korea_apple|_641% | 648%
KC791784.1 Korea apple| 639% | 65.0%
KC791783.1 Korea apple| 638% | 648%
KC791785.1 Korea apple| 637% | 646
KC791788.1 Korea_apple| 6425% | 647%
EU314950.1 China_apple| 600 | 606%

KY081197.1_China s96% | 625%
KYO81187.1 China_apple | 602% | 610%
AV 61.0% | 611% | 70
ASPV4 608% | 615%
A2 08n | 616w
KY702581.1 China_apple | 613% | 628%

ASPV3 624% | 61.5%

<33 1-150> Homology distance of ASPV isolates.

&
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<33 1-151> Phylogenic tree of ASPV genes.

Consensus

Identity
CRTZB2 D Cnd_appie
. KYD81219.1_China_apple
. LC533839.1_|apan_apple

. KC791787.1_Korea_apple
. HM125158.1_China_apple
KYD81213.1_China_apple
. KY(:81205.1_China_apple

. KYD81220.1_China_apple
10, KY081186.1_China_apple
11.JX673804.1_China_apple
12, KY702581.1_China_apple
13 ASPV 3

14, KY0R1197.1_China

15, KY081187.1_China_apple

0 6 I 11
I T ITICTTITY
MO T

U360 = LN s L

5 1
T T T T T

10 | O
[T 1110 B

16. ASPY

17 ASPV 4

18, ASPV 2

19, HM125159.1_China_apple
20, KC791790.1_kKorea_apple
21, KC791786.1_Korea_apple
22 KY081216.1_China_apple
23, KY081218_China_apple
24, K¥490039.1_China_apple
KC791780.1_Korea_apple
 KC791784.1_Korea_apple
KC791783.1_Korea_apple
KC791785.1_Korea_apple
KC791788.1_Korea_apple
EU314950.1_China_apple

L3

IRRININ I 0 601

11 1100 1 1

T HIC IO

18 | A RO

T HIC I

|1 | A A A1

T IO T T T TMTT

1818 11 01119

[T ITHIN T I
i

| O 11 1

T TILT

3 1

118 I 11

5 1 1 1 1

111 | | A 1 O 1 O

|

<13 1-152> Candidate primer and probe set of ASPV (No.1).
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1. ASPV- 652F:
5 -GTTGTTGCAAGCAATCAAAAGATAAGAGCTGTT- 3

2. ASPV- 838P:
5'- GTT GGA ACA ATG ATC AAG CAA ACT GAG GGG [FAM-dT] G [THF] AC
[BHQ1-dT} TTG AGG CAG TAT TGT - C3 Spacer

3. ASPV- 985R:
5'- AAGCAGCATACCTAGTTTCAAATTTAAATTCTTTA -3

<13 1-153> RPA exo primer & probe set of ASPV isolates (No.1).

1. ASPVZ2- 642F:
5'- CGTTGTGGCAAGCAATCAAAAGATAAGAGCTGTTG - 3

2. ASPV2- 865P:
5'- GAG GCA GTA TTG TGC CTT TTA CGC AAA GCA [FAM-dT] G [THF] C

[BHQ1-dT] GGA ACC TCA TGC TGC - C3 Spacer

3. ASPV2- 973R:
5'- CCGCATACCTAGTTTCAAATTTAAATTCTTTACC -3

<13 1-154> RPA exo primer & probe set of ASPV isolates (No.2).

s o Tubet 2x R Buffer 10 ul
et 100mMdNTP 0.7 ul

& Tk 10x B 2 ul

. iins 20x B 1 ul
50x B 0.4 ul
RT 0.4 ul
e e ASPV2- 642F 07 ul
ASPV2- 973R 0.7 ul
ASPV2- 865P 1pM 0.2 ul
MgOAc 1.6 ul
e - | RNA 1.0 ul
2 e g g g g g g i g g P oW 3l
Total 20 ul
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| -1—|

a5 | 36 | 37 | 38 | Alah- Al dai| Dw

<13 1-155> RPA exo reaction of primer & probe set of ASPV2 (No.2).

1. ASPV3- 135F:
5- AGTGATTTCTCAAGTTCAATCCTTAGCTCCCATIG - 3

2. ASPV3- 193P:
5'- TTT TGA TCC AAA TCT GCA TGG ACG GTT GAC [FAM-dT] AA [THF] G

[BHQ1-dT] ACA GAT GAG GCA G GC - (€3 Spacer

3. ASPV3- 337/R:
5'- AAGGATTTGAATTCATGCTGGCATAATTGTTGTAA -3

<71%| 1-156> RPA exo primer & probe set of ASPV isolates (No.3).
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[reagent | volume |

2x R Buffer
100 mM dNTP
: ~ 10xB
- T T 20x B
——— e e e o
RT
: : ASPV3-135F
i " ASPV3-337R
| — N R ~ ASPV3-193P
1pM
MgOAc
RNA

| No | 3.5 | 36 | 3.7 | 3-8 |AtH- | A3k | Abai3- | DW [N

7447
a2t Total

10 ul
0.7 ul
2 ul

1 ul

04 ul
04 ul
0.7 ul
0.7 ul
0.3 ul

1.6 ul
1.0 ul
1.2 ul
20 ul

- o . o
e P e e e A N
| | |
- | |
‘ - \f ” “‘ & |
y ! Il | Il
B SEn— B - . o e B s
- - -
- R e i - - e ™ i
| ‘ L I [
= | & | - ! ~ |
| I I i

dot
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— “___,____._________._ T
||
|

| No | 3-40 | 3-41 | 3-42 | 3-58_ | 3-60 | 3-61 | 3-62 |
25t - - = = = = = =
<& 1-157> RPA exo reaction of primer & probe set of ASPV3 (No.3).

1. ASPV4-709F:
5- CATCAACTCACAGAGGTTGGAGTCTATTIG - 3

2. ASPV4-865P:
5'- GAG G CA GTA TTG TGC CTT TTA CGC AAA GCA [FAM-dT] G [THF] C

[BHQ1-dT] GGA ACC TCA TGC TGC- (3 Spacer

3. ASPV4-969 R:
5- ATACCTAGTTTCAAATTTAAATTCTTTACCGACC -3

<13 1-158> RPA exo primer & probe set of ASPV isolates (No.4).
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N

|| 35 | 36| 3.7 | 3-8 | AMZH-[ A2 | Atl3- | DW |

reagent volume

<718 1-159> RPA exo reaction of primer & probe set of ASPV4 (No.4).

Amplification
6000

5000

4000
2 3000
[

2000

1000 +-

0 10 20 30 P
Cycles

-mmmm

Ct 2718 2626 2431 2949 3304 3497 -
|| 39 1321 ]322]323[324]325[338]339

Ct 29.05 2510 2401 2286 25.01 2512 2518 2423
|| 3-40 | 341 | 342 | 3-58 | 359 | 3.60 | 3-61 | 362

Ct 2379 2287 2409 2315 2278 2511 2027 27.05

<2 1-160> Real time

A5}

=]
(Lt i)

O ASPV ®A A+ 30740l CHEF FAAL
1-150,

M

151).

OPrimer 3 T2 WS 0|25101 primerEs C|AIQI §F Z 1} ASPV genel| S7HE

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul
20x B 1 ul
50x B 0.4 ul
RT 0.4 ul
ASPV4-709F 0.7 ul
ASPV4-969R 0.7 ul
ASPV4-865P 0.3 ul
1pM
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul
Reagent Volume
2xOne Step TB 5.0 ul
green RT-PCR
Buffer 4
TaKaRa Ex Tag HS 0.6 ul
Mix
ASPV F001 04 ul
ASPV R001-2 04 ul
Rox Ref Dye 0.2 ul
RT 0.2 ul
RNA 1.0 ul
DW 2.2 ul
Total 10 ul
TB green RT- Time
PCR
42°C 5 min
95°C 10 sec
>C 40 cycles > sec
60°C I 30 sec

PCR for ASPV infected samples.

AD}l 4702| subtypelL =2 LIFACH (OE

et A B
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7hel Z=2to[Het =2E METJE MME[0f 0i8] JHX[] =Z2lo|H Z=2EH NEE MZE S0
ISt oIt Z2lo|Het ZREEES HIISI Lt I8 153 - 13 1590lAM 2
& HtS0| fiRULCE.

O Real time PCRE RPA exo Y30l ALESH ASPY ZHEAIZ
& BtSSt A0 RPA probe?t primer CIAtelof AMufst ZHdez AES UWIICH (

1-160) .

- 303 -



H
I
2
i
=
M
H

B ASPV end point detection kit - EFATT]

5 min 10 min 15 min 20 min
O I ASPV-Time course
R-ooes  2XRB 10l
100mM dNTP 0.6 ul
s 100 10x E. Mix 2.0 ul
é 20x core Mix 1.0 ul
£ 504 ASPV F001 0.7 ul
ASPV R001-2 0.7 ul
RT 0.5 ul
5(+) 5() fou«; ::1(::::2)15(-)20“)20(-) MgOAC 1.0 ul
RNA 1.0 ul
Time | 5mn [ tomn | 1smn_ | 20mn WY 2.5 ul
T ™ — ==
24 22 29 21 55 47 172 113

FAM , ,
23 k) 26 19 44 38 138 85

<33 1-161> RPA end point reaction with primer set of ASPV according to the time.

ASPV.-Sensitivity 1 2% RB 10 ul
P <0.0001
250 R = 0993 100mM dNTP 0.6 ul
2004 . T = 10x E. Mix 2.0 ul
% 150 20x core Mix 1.0 ul
Z 10 ASPV F001 0.7 ul
50 ASPV R001-2 0.7 ul
vy ' ' v ' ' V 12 3 4 1 2 3) DW RT 0.5 ul
Virus MgOAC 1.0 ul
DW 25 ul
v 189 222 24 200 R 7 . S

190 222 225 212 [ECENEGSN e 176
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AR SenstY X |Reagent | Volume _|
£ < 00001 Reagent Volume

1000 R2=0.9966 2x RB 10 ul
100mM dNTP 0.6 ul
E 10x E. Mix 2.0 ul
% 20x core Mix 1.0 ul
* ASPV FOO1 0.7 ul
ASPV R001-2 0.7 ul
5 8 7 8 g 10 11 DW RT 05 UI

Virus ’
MgOAC 1.0 ul
RNA 1.0 ul

| No | = | ¢ |
792 694

FAM

I N N N O O 25 u
751 538

651 649 736 778 Total 20 ul
832 635 661 675 703 i8S 763 510

1213141516 17 18 19 20 DW ASBY-Sensitivity 3

P < 0.0001

200 R? = 0.9970 =i 10ul
100mM dNTP 0.6 ul

g 7 10x E. Mix 2.0 ul
E 1004 i W 20x core Mix 1.0 ul
& 50 ASPV F001 0.7 ul
ASPV R001-2 0.7 ul

12 13 14 15 16 17 18 19 20 DW RT 0.5 ul

Virus MgOAC 1.0 ul

.0 ul
[No| = | » [« ] 5[] v [ e | » [ »|ov [y v

121 141 141 156 184 167 147 159 156 110 °W 0

FAM
115 140 139 156 183 167 145 160 154 109 O 20 ul

<18 1-162> Sensitivity of RPA end point reaction with primer set of ASPV.

O ASPVE RPA end detection kit2 ZZ&35t7| fIsi FOO1 (AAGCATGTCTGGAACCTCATG)2t
R0O01-2 ( GATCAACTTACTAAAAAGCATAAGT)E AtE35tod =3t syber green 18 &

75t ZtE =elsiict,

O RPA basic kitE 0| &35+04 FO01/R001-2 primer set= master mix THE11 Ztzto| sHAL MZ
2 1 ul 93 39COollAM HHSA|ZCE.

O AlZMEE RPAEIS S 2EEH 2o, 102F FE Jdut8e 2o0[7] AlEsieict (28

1-161) |

1%
S
HT
N
4o
ol
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N
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(O ASPV end point detection kite| BIZ4EE e
MES AAle 2o, 25 AdMdo=z2 HAEFUCE Mol ZHo| LiED SMO=F 1o
AN

Atol= A LHX| piot EEOM A7 22X B2 J|EE AR AUCE




9.

Peach latent mosaic viroid (PLMvVd) - RPA probe ZIEhx| 7Hgt

FEATT|2- & AL Mol A AFA T}

2o} &5 ZXlo|3 HIO| 20| =(PLMVd) = Avsunviroidae AlS0ll &35l= Pelamoviroid &2
St o] £2 Fato] 2EXRE 717 EE2EEIAE HIO|R0|EE 7K1 U= Ho| &
Aluct Sxol &5 2Xl0|3 HIO| 20| == 336-351 nt2] /& RNAZ Z7HX|71 €M =0 UE
Hch o] 27|8 842 F 7|A R Al0|9] fAFOEO 2af MY slEUCE S5of &S &2

Ato|3 Hio|=0|=x= 1980HACH Am|Ql2| 2EtAL OFo 28 XMF 7= AEHCL.
wd&, otrlo}, |of, Ho| & T MA Szot R M Szof YL X[Hol| x5t XA A
oE

=7} S&UICh B4ko| LIELE| Mol FWe o 57 Sob =&of LhRo| A= Ect
o

, LHFel =7 3t £ EFH, 4 H

= o
B 52 E G, B ZEel HE B B 2 A0 el SxjolT, Y EoL

Flls Fllb Pile L7114 r"Lb!'ll-
i I""-'-l. T H
I U i
E'i':lj_‘.:.\l::':?.l'r

<38 1-163> The symptom and genetic structure of PLMVd.

PLMVA.. KY35524.. MG3865.. PLMVd .. MZ2209.. KY35529. EF50186.. KY35528.. KY35525, MHO7A8.. KY35528., MK2120.. EF15129.. HQ3428., KY35522,, AJS5000.. KY35517,, GQ8721., EUT088.. DQ6BOT.. KY35317,, EU7088., [FA9881., JFa9879.. [F8879. MHO748. ME9748.. MHO74S.. EF15129., PUMVd .. LC57992,

PLMVd seed 34 80.9% | 80.9% | 818% 80.6% | B0.6% 815% | 81.7% 826% B15% | B0.9% | B12% 80.2% | B0.6% | 829% | 844%

KY355248.1 Corea Prunu
MG386500.1 Korea Prun.

PLMVd_CNU2 9 9 9 9 93.8% 93.8%

MZ220904.1; Canada Pr.
KY355298.1 orea Prunu

EF591865.1_China_Prunus 99,4y 3 9 93.1%

KY355284.1_orea Prunu

KY355256.1 Corea_Prunu: 9 9 9 9 9884 994% | 99.7% | 9 97.0% 9 5 9 % | 9 9 9 1 931%

MH074829.1_China_Prun

KY355288.1_Corea_Prunu: 9 9 9 9 99 9 946% 9 5 9 9 9 931%
MK212044.1 Spain_Prun. 9 9 % | 940y 94.6% 9 . 935% | 9 9 i 9 9 37% | 934% | 937%
EF151292.1 Serbia Prun..| 81 9 9 9 9 97.0% | 9 973% | 96.1% 2% 9 5 5 5 943%

HQ342883.1 Iran Prunus

KY355223.1 Karea_Prunu: i 7 9 % | 9 i 3 i 850 9344

AJ550905,1 _ltaly Prunus
KY355179.1 area Prunu
GQE72132.1 Ttaly Prunus
EU708820.1 Turkey Prun
DQ680734.1 TunisiaPru
KY355174.1 Corea Prunu
EU708824.1 Turkey Prun
JF898818.1 China Prunus
JF898798.1 China Prunus
JFBOB792.1 China Prunus

MH74826.1_China_Prun. 9 9 9 91 9 94.7% 5.0%

MH74841.1_China_Prun. 9 { 1 93.3% 93.1% 895 9 L5}
MH374840.1_China_Prun 9 3.9 3 % | 940%
EF151207,1 Serbia_Prun..| 80 9 93.1% 93, 93.1% 943% 5 95,

PLMVA_754
LC579922.1 China Prunu:
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KY¥355223.1_Korea_Pr i

Consensus
Identity
5, MZ220904.1: Cana...

6. KY355298.1_Kaorea_...

7. EF591865.1 China._..

B. KY355284.1 _Korea_...
9, KY355256.1_Korea_...
10. MH974829.1_Chin...
T1, KY355288.1 Korea..

12, MK212044.1 _Spai...

13, EF151292.1_Serbia..
14. HQ342883.7_Iran_...
15, K¥355223.1_Korea..
16. AJ550005.1_Italy_P...
17. K¥355179.7_Korea...
18. GQB72132.7_ltaly_...
19, EU708820.1 Turke..
20, DQ680734.1_Tuni..

21, KY355174.1_Korea...
22, EU708824.1_Turke...
23.|F898818.1_China_.
24, ]FB95798.1_China_..
25, JF898792.1 _China_...
26. MHO74826.1_Chin...
27. MH974841.1 _Chin...
28. MH974840.1_Chin...
29, EF151297.1_Serhi..

30, PLMVd_754

31.LC579922.1_China..,

<12 1-164> Homology distance of PLMVd isolates.
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<& 1-165> Phylogenic tree of PLMVd genes.
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[ HH H H 1
[ HH HE H ]
[ HE HL H 1
[ HE HL H 1
[ HE H H ]
[ i H H 1
[ H HE H ]
[ H I H H I HT 1
[ H H H H ]
[ T H BHEW 1
[ H H WHET T 1
[ H H EHN ]
[ I H i | | | 1
[ H T 1
[ I I H T 1
[ ] H T

[ [} H H K] H |
[ H H T |
[ H HI H [l 1
[ HI H T 1
[ HI H T 1
[ H H H—IH 1
[ Il | ] H I H

[ TE H | | H I TH

[ H | | T H

[ H I B 1
[ ITT H T H 1

<718 1-166> Candidate primer and probe sets of PLMVd.
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1. PLMVd-84F:
5'- TGAAAXXXXXCGAAACTCTTTTXXXXXATAAGTTT - 3

2. PLMVd-250P:
5'- AAG CAC XXX GCA ATG XXX TAA GGT GGG XXX [FAM-dT] T [THF] CC
[BHQ1-dT] TCT XXX ACC XXX CGG - C3 Spacer

3. PLMVd-340R:
5'- GTAATXXAXTTCTACGGCGXXAXXTGGATCACAC -3

<18 1-167> RPA exo primer & probe sets of PLMVd isolates.
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¥ PLMVd ®TH

RT-PCR

z = = = = =2 = = = = = g 8 =2 = = =z 2 = g

2 = & & & £ 3 & £ £ % & £ % 2 z 2 & % =z
M o o o o o o o o o o o o o O o o o O o o

H 2 3 4 5 6 7 8 E] 10 11 12 13 14 15 16 17 18 19 20

237bp

<13 1-168> Gel electrophoresis of PCR reaction of PLMVd primer set for infected peach
samples.
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<33 1-169> RPA Exo-RT reaction of PLMVd primer probe set with infected peach samples.
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| No | Bacteria | _result |

reagent volume

2x R Buffer
100 mM dNTP
10x B

20x B

50x B

RT

PLMVd-84F
PLMVd-340R
PLMVd-250P 1pM
MgOAc

RNA

DW

Total

Brevibacterium caser

Serratia marcescens

e oslE oo oE ot

TR

L

10 ul
0.7 ul
2 ul

1 ul

0.4 ul
0.4 ul
0.7 ul
0.7 ul
0.3 ul
1.6 ul
1.0 ul
1.2 ul
20 ul

Micrococcus luteus

Enterobacter aerogenes

1

O o ~N o u A W N

SEUN oo RS - ST
A W M= O

15
16
17

18

Positive
control

i F & §E ¥ & &t 1

i

-

N T T T S

Streptococcus pyogenes

Brevibacterium casel
Micrococceus luteus
Streptococcus pyogenes
Streptococcus mitis/oralis
Serratia marcescens
Enterobacter acrogenes
Klebsfella oxytoca
Staphylococcus warneri
Proteus mirabills
Citrobacter freundii
Enterococcus faecalis
Streptococcus agalactiae
Staphylococcus epidemidis

Enterobacter cloacae ssp
cloacae

Propionfbacterium acnes
Dermabacter homins

Stenotrophomonas
maltophilia

Distilled water

PLMVd DNA

POE ¢ B % 0t & &

8§

LI B R |

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative
Negative
Negative

Positive

Streptococcus mitis/oralis
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Klebsiella oxytoca Staphylococcus warneri Proteus mirabilis Citrobacter freundii

Enterococcus faecalis Streptococcus agalactiae + control of PLMVd-2 DwW
+
Staphui demic Enterobacter cloacae Propionibacter D bacter homi
aphylococcus epidemidis ssp cloacae ropionibacterium acnes armabacter homins
Stenotrophomonas
maltophilia PLMVd- RNA bW

<718 1-170> RT-RPA reaction of PLMvd primer probe set with several bacteria.

TCTCTGAAAXKXXXXCGAAACTCTTTTAACCCATAAGTTTCGCC
GTATCTCAACGGCTCATCAGTGGGCTAAGCCCAGACTTATGA
GAGAGTTGGTTACCXXXXXXXXCTCCACCTTGGGGTGCCCTA
TTCGAAXKXXXTGCAGGTCTCGATAGAAAGGCTAAGCACCT
CGCAATGAGGTAAGGTGGGACTXXXXXXCTGGAACCAAGC
GGTTGGTTCCGAGGGGGGTGTGATCCAGXXXXXGCCGTAGA
AACTGGATTAC

<18 1-171> Synthetic target dgene of PLMVd primer set.

- 311 -



reagent volume

Tube Overlay - FAM ZX R BUffer 10 Ul

"] g 100 mM dNTP 0.7 ul
N e 10x B 2 ul
e 20x B 1 ul
N 50x B 04 ul
RT 04 ul

PLMVd-84F 0.7 ul
PLMVd-340R 0.7 ul
PLMVd-250P 1pM 0.3 ul
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul

04— T T
400460 +120 +180 4290 +300 4360 +420 4490 4540 460D 4650 +TZD 470 4640 4600 +A50 +10120 +1050 +1140-+1200 41260

10 ng 1 ng 0.1 ng 0.01 ng

o /-’—"*—" I - = /// ....... - o B e o = //’——ﬂ\
# e o e T
= =i = [ —— i et
- | | ]
0.1 pg 0.01 pg DW
e . w-ﬁ[mm — ‘“N':'“N' — .lm p—
e e T mﬂn‘r—f”**“m |
o ) | I 1l

<18 1-172> Limitation of Detection of RPA Exo-RT reaction with primer probe set of PLMVd
(Concentration).
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<18 1-173> Limitation

T T T T T T
9:07:00 480 +120 +180 +240 +300 4380 +420 +480 +540 +B00 +860 +720

10°

T T T T T 1
4780 4840 +000 +960 +1020+1080 +1140 +1200 +1280

reagent | volume |

2x R Buffer 10 ul
100 mM dNTP 0.7 ul
10x B 2 ul

20x B 1 ul

50x B 04 ul
RT 0.4 ul
PLMVd-84F 0.7 ul
PLMVd-340R 0.7 ul
PLMVd-250P 1pM 0.3 ul
MgOAc 1.6 ul
RNA 1.0 ul
DW 1.2 ul
Total 20 ul

@ Tube 1
@ Tube 2

& Tube 3
—@-Tube ¢
Tube 5

® Tube 6

Tube 7

@ Tube 8

104 103

— Jr”“ z;ﬁ “r = = ‘ |
101 100 DW
,_;2‘ "("”‘"“‘"""‘"'—‘"‘**:-? = r """ . S —— S
’ i ‘.‘ . - P o ¥ J - o,

of Detection of RPA Exo—RT reaction with primer probe set of PLMVd
(copies/ul).

O PLMVd SHRAF 3140l CHst RAXAE EAMSH 23 3742 subtypel 2 LEFACH (2E
1-164, 165).
OFPrimer 3 =232 S 0| 25t0d primers C|AFRl S+ ZA 1} PLMVd genel| =7+ 240 03
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7ol Zejo[Het =25 MEJE 4d=[0] o[SollA stte] Z2tolH Z25 MEE M5t

0f olZSIMSIGC, o] Z2lo|He} T2E (Primer probe set; PLMVd-84F, PLMVd-250P,

HYE MES2 34 M (28 1-168) S ZotAM RT-RPA

=
oSS ZHESISICH 19719 d ME SolM 16710l CHsto] 2MdE2 EXch lHETE

O dedd 24 22 MXN2FE d5E 7540l 52 1759 g 2lote| FTAtete| gh

Sd2 2elol = 2, tf e JHel diH| 2ot BHESHX| ket (28 1-170).

0K

U

O PLMVd primer probe setl| BIZEE FXsl7| ?5t0d FERVAIE lS&Mst0] ALES)H
ck (28 1-171).

O SEFHAE 10 ngFE 0.01 pgZtX| 108 3[A15+0{ Exo RT RPA HBtS S 39°COllAM 202 7F
T-8 UV Scanneroll A HHSA[ZI Z3}, 1 pg7tX| S-S St (28 1-172).

O SER™AE 10° £E{ 10° 7kx] 108] 5|4{5t04 Exo RT RPA PSS 39TCOIM 20272+ T-8
UV Scanneroll A =S AZI Z3}, 10° copies/ul 2+ HHSS St CH (28 1-173).

O o|ate| ZIIZ RT-RPA PLMVd detection kitoll CHSt A|ME 2 M ZStQIct (18 1-174) .

O ZIEch] ME AtE AdHEM HESIQUctH (28 1-175).

O PLMVd ER-Detection Kit &M S FaAT7|ael EUMAMO|AAC] ZH O|X[of H X

5tof o E JHAISERCE (2022, 09, & 1-176) .

<18 1-174> PLMVd ER Detection Kkit.
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LCM Science Co., Ltd

LCM-PLMVd-ER-50 Peach latent mosaic viroid (PLMVd) ER-Detection Kit 50 rn

Revision No_: LCM-PLMVd-ER-0001
Issue Date: Jul 25, 2022

User Manual

For Research Use Only

Manufactured by LOM Science Co., Lid

Tel: +82-02-1588-3546 mova 546 lemseience o kr

161-10 Backto-ri Hyvangnam-cup Hwaseong-si Gyeonggido South Korea.
Technical Support by SpeegeneBio Co., Lid
Tel: +82-31-8018-2150 51

1. General Information

The isoth | TwistAmp (T b based on the Recombinase Polymerase
Amplification (RPA) process developed by TwistDy Ltd. The amplification prodocts

generated by RPA con be detected In real time by probe-based Nuorescence monitaring.

2. Storage conditions

The kit should be kept -20°C (Full activity is guaranteed for & months).

3. Application

The Peach Intent mosaie vird (PLMVd) ER-Detection kit contains specially designed
probe anid primer set for amplification of PLMYd gene to detect the PLMVYd viral RNA

from specimens.

4. Product Description

Peach latent mosaic viroid (PLMVd)} is a species of the genus Pelamoviroid,
which belongs to the family Avsunvireidae. This family is characterized as
having chloroplastic viroids with hammerhesd ribozymes. Peach latent mosaic
viroid is a 336-351nt circular RNA which has 4 branched formation. This
branched formation is stabilized by a psendoknot between two kissing loops.
Peach batent mosaic viroid was first described in the 19805 in Spain by a group
of scientists.

It is present in all peach- and nectarine-producing areas of the world including
Europe, Asia, North America and South America and the frequency of naturaliy
occurring infection is high. Before the development of symptoms the discase is
latent in peach trees for approximately 5-7 years. The symptoms of the disease
include necrosis of buds. delaved shoot development, necrotic branches,
premature ageing of trees, flower g, ripening deformati enlarged
rounded stowes, circular discoloured areas on the froit skin and in some cases

mosaic, bloteh, vein banding or ealico om infected leaves.

The Peach latent mosaic viroid (PLMVd) ER-Detection kit contains a specific
ready-to-use system for the detection of the Peach latent mosaic viroid by newly
developed  isothermal gene  amplification  technology, called RPA method
{TwistDx Ltd). The master i ) and F including specific
probe and primer sets which s specially designed to amplify the PLMVd gene
for the unigue amplification of Peach latent mosaic viroid RNA within 15-20
i,

5. Kit Contents

Numbear Mame of Reagent CAP Oty | 50 rxns
1 PLMVd Enzyme Master Mix ENZ 1 vial, 780 l
2 PLMVd Probe PRO 1 wiad, BO pl
3 PLMVd Primer Mix PRM 1 wial, 70 pl
4 280 mM Magnesium acetate Mg 1 wial, 90 pl
5 PLMVd Positive control POS 1 vial, 50 pl
6 Molecular Grade Water Dow 1 wial, 1 ml

6. Required Materials and Devices
Real time PCR system or T8 (or T16) UV scanner /(CFX96 real time PCR/
Biological cabinet / Vortex mixer / Micropipets (0L5 — 1000 pl) / Sterile filter tips

(10, 20, 200, 1000 pl) / Sterile microtubes | Refrigerator /| Freezer [ Tube racks
Microcentrifuge / Biohazard waste container

7. Procedure

7.1 Viral RNA-Extraction

= Viral RNA extraction kits are available from various manufactures. You can use
your own extraction systems or commercial kits.

7.2. RPA reaction

No Reagent 1 rin Brxn
1 PLMVd Enzyme Master Mix 14.0 12
2 PLMVd Probe 1.5l 1204
3 PLMVd Primer Mix 14pl 112 pl
4 280 mM Acetate 1.6 pl 12.8 il
5 RNA 1.0yl Xl

Total 20.0 i 160.0 ul

* Use the reagents which are stored at -20°C after spin down briefly when
those are melted before use.

* Be careful of contamination when vou use the positive control for
amplification.

1) Please make the reaction mixture on ice. Mix well the reagents according
to the table below,

2) Mix well by tapping 5 times or vortexing briefly and then spin down.

3) Aliquot 19 pl of master mixture to each PCR tube.

4) Add positive and negative control (DW) to each PCR tube,
# It is highly recommended that the mixture for negative control should

be made separately to avoid cross contamination.

5) Close the lid of PCR tube and then spin down briefly to remove the
bubhble.

6) Real time RT-RPA reaction should be done at least 20 min.

7) Set the program as below table,

Step No. of Cycle Temperature
1 37-40°C
8) Plate setup

- Set the fluorophores with FAM.

- Type the sample names in the each tube,
* Unknown: climical sample
* Megative control
* Positive control

8. Reading the Result

Exp. example

Positive reaction Megative reaction

min min

<Example of PLMVd RT-RPA reaction at T8 UV scanner>

1 + - & PLMVd Positive

2 + - PLMVd Negative

3 + * +H-

4 - +* +i- Invalid result [ retest
5 = & +i-

9. Warnings and Precaution

1) For rescarch use only.
1) Carefully read this instruction before starting the procedure.
3) Clinical samples should be regarded as ially infecti
and prepared the RPA reaction mixture in o laminar flow hood.
4) Do not use the kit after its expiration date written on box.
5) Avoid rep I thawing and freczing of the
wrong test result.
6) Onee the reagents have been thawed, vortex, and spin down briefly the
tubies before use.
7) Prepare quickly the reaction mixture on ice.
B) Use always sterile pipette tips with filters.
9) Wear separate coats and gloves in each area.
10) Collected test samples in sterile tubes,
11) Test samples should be extracted immediately or frozen wt -20°0 to -80°C,

this may cause

LCM e

<8 1-175> Insert of PLMVd ER Detection Kit.
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Peach latent mosaic viroid (PLMVd) ER-D etection Kit
Peach latent mosaic viroid (PLMVd) S0} 2| 2x}0|3 bjo|20|=

Peach latent mosaic viroid (PLMVd) ER-Detection Kit= TwistDx Ltd 0l
IR RPA (Recombinase Polymerase Amplification) 8 2|¥Ho = 8t ggiL|cy,
RPADI 08 55 182 oes I o BLIERIE B4 UAISR PLMVAE HE0Hs BITITHRILICE

HESHE

* 20RLH IHE 2A 2 291
S b b * ZtEgh ey

=g

RS S R o

* B ARICHE| 2 BT
L o oS * BTG TR BUYE (EU1F)

HEEEEA
LCM?EE-'!F?.
HiZ A
24 SYMMV 2ol &8
AR 15-208 (HUFEARE M)
L S 90%
g 100%
HoRE -20T
FEYL
Cat. No. HEY Hp2s Test/Kit bl
LCM-PLMvd  Peach [atent mosaic virold W600,000
“ER-50 (PLMVd) ER-Detection kit~ ~20T 50T/k (VAT HE )

LCMegie

<18l 1-176> Contents of PLMvd ER Detection kit in LCM

science homepage
(www. Icmscience.co.kr) .
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B PLMVd nfo detection kit - 31|

1. PLMVdnfo-84F:
5'- TGAAATXXXXXCGAAACTCTTTXXXXXXATAAGTTT - 3

2. PLMVdnfo-250P:
5'- [FAM] AAG CAC XXX GCA ATG XXX TAA GGT XXX ACT TT [THF] CC
TTCT XXX ACC XXX CGG - C3 Spacer

3. PLMVdnfo-340R:
5'- [Biotin] GTAAXXXGTTTCTXXXGCGGTACXXXGATCAXXX -3

<& 1-177> RT-RPA nfo primer probe set of PLMvd.

Reagent | Volume _[x8 |

R.Buffer 295 ul 240

No. 1 PLMVdnfo 84F 2.1 16.4

o (,‘_;, PLMVdnfo-250P 0.5 40

' PLMVdnfo-340R 2.1 16.4

!E ]:: RT 1.0 8.0
T |z RNA 20 _

818 DW 103 82.4
llnllllﬂnm MgOAc 25 20

Total 50 ul 48 ul
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<% 1-178> RT-RPA nfo reaction with several PLMVd infected samples.
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|

| 10ng | 1ng | 0.1ng | 001ng | 1pg | 0.1pg | 001 pg
+ + + + + + e

<8 1-179> Sensitivity of PLMVdnfo primer and probe (concentration).

O
Py
@)

H ! O | O !__;'5'_"\! 3
+ + i +W - - i _

<718 1-180> Sensitivity of PLMVdnfo primer and probe (copies/ul).
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| No_ | Bacteria | _result |

1 Brevibacterium casei Negative

2 Micrococcus luteus Negative

3 Streptococcus pyogenes Negative

4 Streptococcus mitis/oralis Negative

5 Serratia marcescens Negative
Rea g ent Volume 6 Enterobacter aerogenes Negative

7 Klebsiella oxytoca Negative
R.Buffer 29.5 ul _ _

8 Staphylococcus warneri Negative
P LMVd I"IfO 84F 21 9 Proteus mirabilis Negative
PLMVdnfo-250P 0.5 10 Citrobacter freundii Negative
PLMVdnfo-340R 2.1 11 Enterococcus faecalis Negative

12 Streptococcus agalactiae Negative
RT 1.0 .

13 Staphylococcus Negative
RNA 20 epidemidls

14 Enterobacter cloacae ssp Negative
DW 1 O i 3 cloacae
M g OAc 25 15 Propionibacterium acnes Negative

16 Dermabacter homins Negative
Total 50 ul °

17 Stenotrophomonas Negative

maltophilia
18 Distilled water Negative
Positive PLMVd Positive
control - mRNA transcript

L ]'

clelele

221

Q¥Od b
2214

QHOd Lbded
221

aydod Wb
221t

+Ctr[
1 ng/ul
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<33 1-181> Specificity of PLMVdVnfo primer and probe against the several genome of
bacteria.

O AMmAMo|AAAM 7HEEEF Exo RT PLMVd primer & probe setE 23501 PCRD nucleic

St =
acid detectorE o|2%t ot ZAx} zt&to| 718t nfo primer probeE eHMSIFCH (28
1-177) .

O sl & dlolg{Ae| SHAZ nfo kit2l master mixoll 1 ul @11 39°COA 158-2027F HFSA|Z]
% PCRD MZ 70 10 ul €212 90 ul wash buffer2 EZ2{FHAM HI}ES ZHESIFCH

O 197He] MM Eoll CHSH RPA nfo HFSS =telst Axt, 187071 M S H0of 94.7%2] 2T
£ 2ot (a8 1-178)

- 321 -



O

O SERTALE 10 ngFE 0.01 pgZ7hX| 108 5]4{510 Exo RT nfo RPA BFS = 39COIA 20=22¢
T-8 UV Scanneroll Al BFSA[Z|10 LAl 10 ul 2HSH-Z PCRD nucleic acid detectoroll 211
extraction bufferg S2{EL{MHA Z0tE ZESI¥CE I Z3F 0.01 pg 7HA| EtS S s
ct (28 1-179).

O SER™AE 10° & 10° 7kX| 108] 31445104 Exo RT nfo RPA BHSE 39°COllA 2027 T-
UV ScannerdlA BFSA[Z|Z2 LA 10 ul BFHSUZ PCRD nucleic acid detectoroll H12
extraction bufferg& Ze{EL{HAM Z0E BESHICH 2 Z3F 1000 copies/ul 7HA| H
32 sict (28 1-180) .

CO

--—

—

175 2| diH|2[ote] REAIRte| Bt
SR At (28 1-181).
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W PLMVd end point detection kit - SIEFAT7[& - MLl &

5 min 10min  15min 20 min Reagent Volume
PLMVd-Time course J

+ - + - + B + - 2000 P <0.0001 2x RB 10 ul
Naked eye ) R?=0.9966 100mM dNTP 0.6 ul

: o 15907 10x E. Mix 2.0 ul

E 10004 20x core Mix 1.0 ul

g _ PLMVdnfo-84F 0.7 ul

500

PLMVdnfo-340R 0.7 ul

0- RT 0.5 ul
5(+) 5(-) 10(+)10() 15(+) 15(-) 20(+) 20(-) MaOAC o
i | Time (min) g .
‘ ' ' ' ' ' ' RNA 1.0 ul
DW 2.5 ul
s m _domin | 1smin | zomn IS 5ol
- ------
504 147 1036 386 1463 1784 613

FAM -
491 144 984 381 130 616 1657 581

<718 1-182> RPA end point reaction with primer set of PLMVd according to the time.

2x RB 10 ul
PLMVd-LoD
oo 100mM dNTP 0.6 ul
P 10x E. Mix 2.0 ul
F 1507 20x core Mix 1.0 ul
Z 1000 PLMVdnfo-84F 0.7 ul
Under UV I, PLMVdnfo-340R 0.7 ul
: 3 RT 0.5 ul
. 10° 107 10° 10° 10* 10° 10° DW MgOAC 1.0 ul
' ' ' ‘ E v ' ' copies/ul RNA 1.0 ul
DW 2.5 ul

Total 20 ul
ECEECEECEECEETE ;
1401 1161 740 489 456 456 480 509

FAM
1256 1048 666 444 418 417 433 466

<13 1-183> Limitation of detection of RPA end point reaction with primer set of PLMVd
(copies/ul).
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PLMVd-Sensitivity 1 Reagent Volume

F=0.0008 2x RB 10 ul

500 R? = 0.9209

00 100mM dNTP 0.6 ul
S| | 10x E. Mix 20 ul
% ol T i 20x core Mix 1.0 ul

PLMVdnfo-84F 0.7 ul
PLMVdnfo-340R 0.7 ul

RT 05 ul
MgOAC 1.0 ul
RNA 1.0 ul
194  DW 25 ul
171 Total 20 ul
8 9 10 11 12 13 14 DW
PLMVd-Sensitivity 2
P 6.0004 2x RB 10 ul
400+ R2 =0 9512 100mM dNTP 0.6 ul
s00d = _ 10x E. Mix 2.0 ul
% ol ‘ Nl 10l 20x core Mix 1.0 ul
H PLMVdnfo-84F 0.7 ul
by PLMVdnfo-340R 0.7 ul
o-L el . RT 0.5 ul
8 9 10 11 12 13 14 DW
Virus MgOAC 1.0 ul
, DW 25 ul
309 346 305 290 312 280 330 205
FAM Total 20 ul

291 324 287 273 292 266 313 194

15 16 17 18 19 20 DW PLMVd-Sensitivity 3

T F=0.0087 2x RB 10 ul
: 200+ R?=0.8663

100mM dNTP 0.6 ul
10x E. Mix 2.0 ul
20x core Mix 1.0 ul

PLMVdnfo-84F 0.7 ul
PLMVdnfo-340R 0.7 ul

FAM value

RT 0.5 ul

15 16 17 18 19 20 DW MgOAC 1.0 ul
Virus .

RNA 1.0 ul

DW 2.5 ul

I I I I BT Total 200

145 155 144 168 ilS
23 157 133 142 {125 157 108

| No | = | |
147 174

FAM

<18 1-184> RPA end point reaction with field samples infected with PLMVd.
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Mpo| A AOf Al 7 EHSE Exo RT PLDVd primer & probe setS &&35104 syber green |2

O dmeA
0| 2%t end point detection kitS HMZSIFCI.
Qb= 2bZto| s At

O RPA basic kitE 0[2735t0f nfo kitoll AF2SF primer set®2 master mix

ME2 1 ul €2 39CoIM HHSA|ZICE

O AlZt#
O Za2HAESHAE LolE7| £I5t0] Az ehMst YMIHZZS 1
5| A St F 39TCOIAl 1527F BFZA|F| 1D Alo|H{ Q2o 2 g S 5 & HARU-20002 2 FAMZL
2 =¥™stct. 1 A3 10° copies/ul 7HX| ZZE0| = dct (22 1-183).
O 19702o] MM Zof CHEF RPA nfo B2 S EHolsh Anb 19707} YA S Hod 100%2 RIZEE
2ct (a2 1-184)
HFSSER| FtC}
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OH

SATY|

i

1. Aot Ak AlE

-7t

o

HI.OIE-IA AII

o

cH

7t A&

1

HIO| 2 A

A o 2E| Y 2

(RMV, TuMV, TYMV, BCMV, SMV, SYCMV, SYMMV, ASPV, PLMVd)

H Z-1. ™8 =2lojy 5

Virus Prlmer Sequence (5° — 3

RMV TobamodF TKG AYG GNG TBC CNG GNT GYG G
TobamodR ACN GAV TBN ABC TGT AAT TGC TAT

TuMV TuMV-CP(506)-5 AAT GTG GGT GAT GAT GGA CGG
TuMV-CP(506)-3 CAC ACT GGC TGC TTT AAC AAA C

TYMV TYMV-CP-5456F CTC AGC CTC CTC GAA CGA
TYMV-CP-6292R CGG GAG TTG CAC CCG ATT A

CMV CMV-Fny-CP-5' ATG GAC AAA TCT GAA TCA ACC AG
CMV-Fny-CP-3' TCA GAC TGG GAG CAC TCC A

SMV SMV-8535F1 TCA GGC AAG GAG AAG GAA GGA GA
SMV-9329R1 CTG CGG TGG GCC CAT GC

SYMMV SYMMV-2664F1 ATG AAT GGA AAA ATG CTC ACC ATT G
SYMMV-3311R1 TGA AGC TTG CTG TCC ATA TGC TG

SYCMV SYCMV-3227F1 ATG GCG AAG AGG CTA ACC AAA CA
SYCMV-4030R1 TCA GTT GTT CAA GGC TGA GGC G

BCMVY BCMV-8876F1 TCA GGA ACT GGA CAG CCA CAG C
BCMV-9739R1 TTA CTG CGG GGA GCC CAT G

<a8 Z-1> Zich & AlSHlo|H AL M AHY

2fo|H &

s -
Malol MEE BESUCH

HFO|2{ A2l RMV, TuMV, TYMV, BCMV, SMV, SYVMMV, SYCMVOil CH&}od
CIxfolstg o

SiitE FESH0] Hio|B{AE AESIRACE

Hio|g{A2lS
ENERTNEES

k=13
=]
A
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PCR condition

4T 947
Afin | 308 72t 2L
0T 30s 5min
30s
12T
Dilution
Start material
2ul _ 2ul 2ul 2ul 2ul
o " 'o " " ’

18ul DW  18ul DWW 18ul DWW 18ul DW 18ul DLW

<ag Z-2> ok ofdk AEHjolg{ae| J|E Zch W (RT-PCR, RT-gPCR)Zt Real-time
H

FPCR = 3 104 3]4{ A

5>
=
v
ra
oy
H1
£
El
ju
{0
ro

% Total RNA extraction

Field sample - l\\Az’a‘intenance plant
Chinese cabbage Nicotiana \ e

benthamiana ! ﬂ
Conventional PCR \/_
Revers transcription L
PCR \
Total RNA 9
_ Mt

7

Real-time LAMP

-

=

N

ek ghH (RT-PCR, RT-gPCR)2} Real-time
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10° 101102102104 10°

TuMv
(A)
RMV
TYMV
: i ,,,,,,,,,,,,,,,,,,,,
(B) | —— N m
TuMv RMV TYMV
© | 77 v,
= = 7 ‘// ........ L . L e
TuMv RMV TYMV
<8 Z+-3> Zlet oAb AlEHlo|g{A9| 7[= ZFEt gHH (RT-PCR, RT-gPCR)Z} Real-time

MPE &%t 2IZE HlW &4. (A) conventional RT-PCR, (B) RT-gPCR, (C) Real-time

O HiF & 2 dHiolz{AQl TuMvel RMV, TYMVE CHAISZ [ CMALO|AAO|Al 7HEH=
real-time LAMP XIct 7| EQ} 7|& H X YHH ol RT-PCRZ} Real-time PCRE O|&35t0 Tl T
£ H| WSt XF 5k} C.

O Zt "lo|{A= AE2E2E Total RNAZ &350 EEst o 5, 108 /A2 Esif 10°2H
10°7HX| - e Tl 5%t

O o ()

%

Si3ieny, AMAL O|F PCRZ} gPCRES XA SHACH
O 7|& Zlchk grHol RT-PCRe| AR 718 EH2 HE SHHE E¥ 20, Real-time PCR &
Real-time LAMP= TAlst =ZF2| HZE THHE EXCh

O M=Z 7= Real-time LAMP 7|E= RNATZ=O|AM HIZ AMO| 7ts5H9 2L}, RT-PCR 2
Real-time PCRS| & A™A} tlFOOI LrMolo, O &2 A|ZF EESF Real-time LAMPS| 40
£ (total RNA =& A|zZF2 H|2|stct) of] H|3f| Real-time PCR2 2F 4.5H, RT-PCR2 5tjf Of
2ol A[Zio| Hestict.
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(A) =t

| Hiol2{Ad HEF.

£of 670 AlZollAM HiO|HAN

|

Pabe!

Hjio|2{ A

A=)
E=E —

ot

i
To
H0
ofn

ZXol=,

ot
F

ES

ol 8%

Mt
h=lof =

v
x| 7F X F

&= 7t

a

< ﬂv._o

<1 U
= M
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1 2 3 4 5 6 7 8

(A) TuMv
RMV
TYMV
e | P ]
|
: B
i [ -]
RMV TYMV

)| e .
[uMv RMV TYMV
I8 Z-6> S7IZZANERE UMz J|1& HAAEYH (RT-PCR, RT-gPCR)Z} Real-time
LAMPE o|2%t vl T e (A) conventional RT-PCR, (B) RT-gPCR, (C) Real-time
LAMP

<OY 4-7> SIIEFA RS J7|AH HES St AH dHiolzx #YH el (1-8) 47| 874

M EZ2| Chenopodium quinoa olAMe] 7| HI2
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AMP

. Threshold setting
// 20
g
<% 24-8> SIIZFAEE A2 Real-time LAMPE 0|28t TuMV Xt
O MEE=E MEs Moz J|& ZFotgbiol RT-PCR, Real-time PCRI} A2 7 2t=
Real-time LAMP 7|EE 0|&35}0{ Hlo|H{A S AHASIFC].

O O Zz} oz HAES nlEIIX|2 RT-PCR2 87/ MZ = 770 MZoMot vlo|2{A
£ ZAX™st gt Real-time PCRZ} Real-time LAMPS| A< 87| MZE ZFolAM TuMVE &
Yotk

O =3t ez 670 AlZolM AHRE ME2 F2 TuMvoll ola Y=o T2 TYMV
7F TuMvel st Sstdg=El= "El2 =Xsicle AS &lst¥ 2o, RMVE MIZEX| Zlct
oA 25 AYEX LAUACEH

O A™= Tumvel AN ZEois =els 2lsh X[ZAE2l Chenopodium quinoadll & &35t
0 11 H=28 zHaENsH Al A™ADRL UX|SHA 870 MEo|AM Hio|[A HEES Folst £
ARALCE.

O olF ZEEEUl cf2 AlZE (¥, oM, &H)ol =7HlAM FIF MEZS ESHA
Real-time LAMPZ|E & 0|&3dll TuMVE &¢AH Feter = YAch
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AN

ag 2-9> 3 ZrolA wYsHe Hlol2{al B4 (1) 2Xfol3Z, (2) 7|8, 2XfolZ, (3-4)

O
=>£
iga}
il
>
HU
rir
OII
oA
o
il
02
(o]
=
i
=
_O,E
¥
o

g, (5) okt 2R0|3, F5, (6) 718, 28, (7) 71, g3k, LA, (8) 71¥

3 FEM HILE 2I5i Hiol2{A

o

M WA LELE chebst

O -
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A 12 345 6 7 8

SMV SYMMV
B =" 1 ~Bi
e 20 = 20 =
ﬂ/ == = =
SYCMV BCMV
et ety /‘ b ey
20 i - lf 20 i

<33 Z-10> 3 Al=E didez 7|& 48U (RT-PCR)2t Real-time LAMPE o8¢t

<3d Z-10> & Al=9 7[AH F .(1,8,5,6,7) 4
&

7| diole{ATt sfolF 570 MEo| SFoAM2] 7|F HIZ
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O M= MES M2 Z total RNAE FE510] 7|& Zlctetd ol RT-PCRTF A2 JH 4=
Real-time LAMP 7|EE& 0|&%5}0{ Hlo|2{AE ZHAXMSIRC

O a2 ZAzn RT-PCR2 8l MZ (3H)o|MBt SMV7E AA=Z(ond, ClE MZE 2 ClE dH}
olg{A= AX™E X LUt HtHo||, Real-time LAMP kitolAM= 3tHHZ} 58 MZofM SMVI}
A™ERon], 1H, 64, 7He| MEo|M BCMVE AS=SIYCH EESH Cigts S5 BCMVIE

22 solM EXMetcts HE2 =elstict

O =el=l dHiolg{Aart AN ZHEssHE & Hiolz{AQlX =elsty| s SMvZE dX™El 3
M 58 MED BCMVZE Eel=El 1 A =
f, Real-time LAMPZ ZAXM =

ok
N
Kl

0
oo 0

|

o T
e
_O't
8
i
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T&zt

8l

b

[
K-

ml

ik

_
@

81
W

ot

)etol 2

=
o

o= (Abzt, ol

1.

=1
tof=| 0 = 67H2] total RNA F& 7|E
F|E ZF+ GeneAll, iNtRON, In VIRUS tech, MACHEREY-NAGEL , QIAGEN, Takara AlollA

toled & HHE v, Al2b, S&olollA

-H
E

oHE MZE=AIM MBE= AP0 w2f 3

g2 .
=31 ol

et 21, s=2} Quality, Hl

T

H

i

- v, AtZ}, ZxolollA 2t Zte| F|E

L
[ S

10!

Ol A Al

Z In VIRUS techZ} &

Peach samples

Apple samples

Pear samples

CIENET
NIDVIO
TIDVN-AFHIHOVIN
Y2331 SNYHIA Ul

NOYIN!

lIvauan

=

eieyel

NIOVIO
TIDVN-AFHIHOVIA
231 SNHIA Ul

NOWIN!

livausd

M .
eiee) |

NIOVIO

TIOVN-AFHIHOVIN
Y231 SNYHIA Ul

NOMIN! |

334.4 ng/ul
522.4 ng/ul
188.0 ng/ul
473.6 ng/ul
564.8 ng/ul
322.4 ng/ul

50.4 ng/ul
157.6 ng/ul

29.6 ng/ul
226.4 ng/ul
310.4 ng/ul
68.0 ng/ul

' 133.6 ng/ul

44.8 ng/ul

0.8 ng/ul
86.4 ng/ful
148.0 ng/ul

42 .4 ng/ul

|E dH|1

£ 7

o

__A_l

ol

-

0

F

325
=S

O Filter papers

1)

i

- Whatman No.1 Filter paper

iy

or
ojn
Eall
70

7_
KO

i

tE 7|=¢l RT-RPA, RT-RPA-LFSOll X &&h( AHA|

Xl
—_ -

ol
)

43}, Multiplex RT-PCR

ok 4

=1 k<3

tS F&35t12 RT-PCRE =

SHA
=t

AR Al 20l A

re =

A

A

- H}o| 3

Ol = ASPV, ASGVZ}
- =50} A0

b, Positive sampleo|

E

= RT-RPA

Sk PLMVd

=
=

__A_l

iy

RT-RPA-LFS

=2
S

et

VN
(il

!

X
o

104

- TSWZ}

Positive sampleOi| A2t

| glol &

45| &}

otof| W=, £

(=]
L

ZollM 5
RT-PCRZ} RT-RPA.

i

S:
—

- Whatman No.1 Filter paper 7|&2 Sl

t & RT-RPA-LFSO{|A &M -Z0|

aESEale

L,

t

25

3

k=
=4,

a
™
1

110

El
ol

ol |
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RT-RPA-LFS  TSWvV

RT-RPA PLMVd-6

(143 bp)
RT-PCR
P NTC
ACLSV 509bp Control line
ASPV 367hbp
ASGV 273bp EE
ASSVd 202bp Test line
<a8 ZM-2> RT-PCR <OJ% -3> RT-RPA <% ™-4> RT-RPA-LFS
- Filter paperg &8¢t & dliit F&F 2 AlZHio|2{a HAE A™ =8e. Whatman No.1
Filter paper& 0|35l0] 5 STA 5200 A& A2 &t =F 2 RT-RPA-LFSE ALEStH
0 Hiolz{A Fleksh (O M-5).
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. S0} paper B7}

2. o==(Al2}, v &) F
O Ij= =2 dHio|z{aE Tt
- 2} AtTlol|AM 2|7} == ASGV,

NCBI genbankollA =Li2| E2|FE
editor programs AR235}01 sequence alignmentstod H== 4

7).

ACLSVS| & ZIt

90-10074

i EY n
Cantest Ilne—t—‘—<>_

a

Ho|2 A =ufe 2|3 H7IME &2 & =24
sh| flgt Z2fo|HE HMESE| 2o =Uel HrIME =2

P Z2jolH 2 T2HE XA 26
StESI 0 bioedit sequence alignment
sH o2 ™M-6,M

=5 ¥oug ol
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al ignmnet

<ag #™-7> ACLSV E7|A

<ag M-6> ASGV E7[A Y alignmnet
3. o(Aln, bl §) F2 Ho|HA AR &
O o= F2 dHio|2AE Fctshy| fst Hiolz{a Y Alz &t
- Hi e} At} A|ZOlA total RNAS F&35I1, ASGV, ACLSV Xt Z2lo|HE AL235101 RT-PCRE
SaCLET
- ASGV-714 bp Xtk Z2to|H e} ACLSV-509 bp 2Tt Z2l0|HE S35l ASGVel 2 26702 ZHA|
Zof g7ie| H|ZLY ARE 2HESIFITI(OE M-8), ACLSVE A< 97ie| ZHA|R e} 3742
|2 A2 E stEe( a8 ™-9)
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Pear samples

Apple samples
N T 9 e 9 m :
m> 33 2 &2 3
ASGV — = o —
T1abp | -
ASGV 714 bp
Pear Apple
- ™ — © N 0 0O O = & ™
B ARG A A Sl A O (e e e T S Sl Al ¢
L = M~ M~ ~N I~ o < = = m mMm M m m m [32] m m m

<ag H™-8> ASGV ZHY AIE

i
Hr

-

ACLSV_509 bp
A B B o
o 0+ N N % S ;o oo o5 o6 Boglostoa o5oaom oy
| 1 | | — — — i = = ™~ M~ =% = HoNnom oM oMmom
L 9 v @ N o | | | | = = = | | | |
2 o o o 9§ ®W ® © L 9o 9o o |1 e 9 g 9
o o ol e 3] @ @ 3] o o o o g m ;8 @B 2 o o o
<L <T <L <T o oo o o o o o o 9 @ O g o o o o
< <€ < G 4o o o o o< L L <L

<% -9> ACLSV &g A= &tE

4. Bt==(Atzf, v S)HPo|2{ A M

:HH% 3t RT-RPA = =&
- AMAMO[AAS| AL A M =S Z RT-RPA M EHES ZIAlE
F M™-1. ACLSVOll Ci 8t exo RPA Z2jo|H 2 =22 MH
_Eamlm HI|MY 5°-3 ZZ 37|(bp)
Zza=Hd 0|&
3775F ATGAATGACTTTATTGGCATAGATGAACAA
ACLSV  4042R TTCTAAATCTTGTTATTGCCACCATTATGT 286
3849P

AAGAAAGGGAATCACATAGAAGTAATTCTTGTTG
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- ACLSV £0|X zZzo|H & Z2EMEE ALE35t01 exo RPAE &oll =04

& AdE. exo
RT-RPA BFS2 Twist Exo kit (TwistDX) MEZ2 AFE5H04 XM EZ2| protocol S 2l =3 =AU
2. Incubation =42 39 COlIAl 30 =7} 40 cycleZ2 TIH3IFS(28 F-10).
= ACLSV Z¥Oo| Zel=l Alnf A|22} NTCE =H2ZE exo RPAE St o|F, MI|FdES
Soll gel 2 Eelsll& 2o, P.COAME= SEMEZ 20|= Band7} &l = AKX TE NTCEA
ol M =hol=X| &S5 (O8 HM-11).
Amplification App[e
100 ﬁ (Xe] E
: o r~ z
Apple 7—_6—9-/3' —
) ol :‘\Pple.g‘.zﬁj:.nTC e =5 268 bp _*-_ - ‘ g g
. SN
<8 HM-10> ACLSV exo RPA <3 &-11> ACLSV exo RPA product M7|H&
- AFZHAIZO A ACLSV-500 bp ZIEH Z2}o|H{E S5 ACLSY ZHAIZE F7t2 22318
12).
- ACLSV Zto| =elEl 670 Al Z(Apple 3-22, Apple 1-5, le 2-46, Apple 2-47, Apple

App
2-51, Apple 2-52) & F7I=2 E.@.%F 0 exo RPAS XSS . Incubation =712 39 Cofl
M1 2720 cycle2 TIHsIH2(a3 &-13).

w dYAM RN SF0| 2Hl=X| 3. NTCEZoA B S0[X el

Ampiification
ASGV_509 bp Sk - — — ‘
g0
N - [ - N
AL EEEEESELE LE SN 7§
Mmooy N N A a N NN N A NNy
4L 2 T o 0o 0o o o 2 8 o 0o o 2 8 o €0
2 2 5§ & & & @ ©° 2 2 & @ & 2 2 ¢§
a o o 9 aQ a Q a o g8 a Q aQ o % Q 50
< € o 4 4 4 €« 4 L < <« 4 4 €« < <«

RFU

I

<3 ZA-12> ACLSV &A=

i
Hr

<3 F™-13> ACLSV exo RPA

¥ -2, ASGVOl|l CHet exo RPA Zz2jo|H & ZE2E AMA

_=etolH H7IMY 55 5= 37|(bp)
zzd o|&
258F CCAATATCCAAAATGATAGAAAATCATCTTTTGTA
ASGV1 465R CACCATACCTATATTTATCTTTCCCATCAATTATG 208
351P GAAAATAAAGTTAATAGTTTTCTCAAGATGCATTC
264F TCCAAAATGATAGAAAATCATCTTTTGTACATATG
ASGV2 387R TATTCCAAGTCTTCTATCTTCCTTTAAGTCAGTT 124
299P CTGAATGCATCTTGAGAAAACTATTAACTTTATTT
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5610F
ASGV3 6007R

TCTCAGCTAGAATTGAAAGATTTGGAAAAA

GACAAGTCGATTCTCCAAATTTTTGTTTTT

398
5825P

ATTTGGTAATATTGCTGTTTTCGGGTCATCTGATA

- ASGV7} ch=ZEEl HA|Z 2 ASGY, ACLSVIF SEEE ALDA|ZEE 371X 2] ASGY S0[|A
Z2o|lH ¥ ZZEMEE A5t Z+Z exo RPAE &3l 5E0 Al
=42 39 CollM 1 227+ 20 cycleZ 2

MU=
= 3718l Z2lo|HE AYE AAls 2Zt2to| ZHA|Z L NTCEH 250l S0 2ol s
X 2 (a8 ®-14, O8 ®™-15, O8 ™-16).
G "'""‘I'“m Ampiffication Ampafication
e P H i »
e e ,;f——fw;‘fy:— NTC
b NTC b " /- g ;
+ G N -
J'/ e _—____“‘ " / s ,/ _\_\x-\- e B : NTC :
Wy : /i s . 4
e # : ] \,,—Z'—“"/—‘ HHEH;
i ‘:OFI" -] ] 'Qnm.l L] A
ASGV1 (208 bp) ASGV2 (124 bp) ASGV3 (398 bp)
o = o v © -
I . S
%_ ‘_._ U o A o b
o = [+ 8 5 (=) [«8 = =
& 3 = 2 8 = & & Z
T P—T
—p—

<d% ®™-14> ASGV

<13 ZF-15> ASGV
Z2l0]MH1 exo RPA

Z2l0|MH2 exo RPA

<18 ZF-16> ASGV
=2}0|MH3 exo RPA

- ASGV Zzjo|lH & MAMol ZZ=Mo| obd Zz2to|H32 M LS ASGY Z2to|H 12t Z2}o|
M2, ACLSV Z2}0|HE ASGVet ACLSVZ St E =l AIA|RE AF835H0d exo RPAE Tl &
8t Incubation Z=Z42 39 COIAM 30 =7t 40 cycleZ THFIUS.

w BE 7o A|ROAM ZX0| =el=X b5 (I8 M-17, &-18, ©-19).

Ampatication Ampitication AmpMication
‘! T ., - o
T . e -
T i 7 ~ = .
\ f-"ll LN L ' 1 o} P
; ~ I 2 /f S o st
); if‘ s |'\ .'F\(\- Ir ,.)\ % : ,u'li NTE 2t —— &
“\f\'}r‘ I r/‘-\ﬂj\;.._"j , s / _ = NTC
/) AL i i an = oot
VARG \”é )(e’rf\'fl N i, :
\ Iy, J ? : -
" s ] e ] 1l & Bl 0
i Cyele ot

<@ M-17> ACLSV Z2Zjo|H <38 X-18> ASGV Z2}jo|H1 <8 M-19> ASGV
exo RPA

exo RPA Z2}0|M2 exo RPA

- oMol MYESH Ha| AlfxdollA

==
ACLSV ZEA|Z2F ACLSV Z2jo|lH Z ZZE
{2

Z=712 39 CollAl 30 =7F 40 cyclez ZIGHSE
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=

o

£ ALE3510{ exo RPAE & &, Incubation
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A CH S%0| eel=X] §Z. NTICZHoM T v SEo[x¢el S%0[ =el= (28 &-20)
Amplification
R 1. PC probe 0.6 ul
2 1 N — e e 2 PC probe 12 UI
E , 3. NTC probe 0.6 ul
: ¥ e 4, NTC probe 1.2 ul
<8 A™-20> ACLSV #EAlR Z2E2 ST'H exo RPA
5. o(=sot, Al §) FR Hlole{A 2| RT-RPA R TH A[AHR i
O ot(=soh, Atk )of 2 vlo|2{AE TIEsty| 2[eh Hio[HA 24H AR 2
- =W Z=(F50F, Abzt %) S7toll A HFOIE1¢ H“"OI TEE ol o ARE
prsLy F x

<13 A-21> Hholala 7Y 24

a3y X-22>

wpolzi A 7+l

of N2 A%

Afatt ’\li A
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_—

O End-point RPA 2HH S 0| E8t S0l AR PLMVd A& S3 RIcHH 7l o Al
- S%ofl A|22] Total RNA &2 In VIRUS tech AtollA =10 QU= E
E AIEsien F=ZF I™ 2 H=AIM Mass Ay w2l 8590 MI|HdSS
&0l Total RNAE =Rlst¥ (a8 &-23).
- Whatman No.1 Filter paper 7|&& Sdll &AM 5& ohof W=, EHE:'EF 2| glo] & Al
st 7|as &

01
S50t Al=ollAM Total RNAE &35t PLMVd ZIEh Z2l0|[HE ALE3SH0 RT-PCRE

ol
=

|
4> Jor
02 H >
it rgﬂ rLIIO

- PLMVd-337 bp Zlch Z2l0|[HE Soff 107H2] PLMVd &2 AR E =28 H-24).

Peach samples

PLMVd CP (337 bp)

e w0 Y b O Ey e e & e
1 1 1 1 1 1 1 1 1 1
o ol o0 oi o On [N oy . 9 ol G R 9l gy s e oam
M a o o o o oo o 0 o o o mc\m o
M o o o a a o o o o
—_
<™ A-23> E2&o0} A]8 Total RNA <" A-24> PLMVd 749 Al &H

Jor

- S5of A|ROIM EFE PLMWde| E7IME e EESH| 2ok TA cloning S SIS,

M2 ofelier &
RT-PCRZ &3t 5% =0 AccuPrep PCR/Gel Purification Kit (Bioneer)2 AFE35t01 DNA
purificationS =8 &t.
TA cloning kit(Yeastern Biotech)& 0| &35t0 At7|2| clean—-up®t DNAZQ| ligationg F=&&. PCR

product 3 xf, T&A cloning vector 2 4, ligation buffer A, B ZtZ+t 1 48, DEPC water 3 S
T, 16h BFSAIA.

i

a

Transformationg F=&35t7| 2/ DH5a competent cells 100 x2} ligation 2&HS L1 iceollM
3087t gESAIZI = 42CoAM 122 AT (heat shock)E T 5874 ioe“Oﬂ M A5l = LB broth
HiX| 900 wE A1 37COHM 1A|ZF S2t 160 rom2 2 FIEH| St J2|10 50 49 ampicillin & 7Fst
LB agar HiX[ol 100 xf T=Zs5t0 37°CollA 16A|ZF i 2k

S350 16A12F ZIGH ket 2

- - O S

50 ug ampicillin 278t LB broth B X| 3 moll 04217H2| colonyE ®

Hi 2F=l cell2 12,000 rom2 2 127+ |AlZE2[5t0] HijX|E HMAHSH Foll Alkaline lysis miniprep
B S 0| 2501 plasmid DNAE St restriction enzyme& X 2|50 337 bp<el insert7t =el=
plasmid DNAS| H7|MEgs EMet (28 &-25).

i
T
W

H

_—— —— — - - e e e e -y e e e

<33 A-25> restriction enzyme2 X 2]t PLMVd plasmid X7|g 5%
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Max | Total Query E Per Acc.

Descriptiun Sdemiﬁi e Score  Score Cover wvalue  Ident | Len Accession
v v - v - -
Peach latent mosaic viroid PLMVd_754 RNA Peach latentm 544 B44  86%  5e-180 100.00% 294 LC703130.1
Peach latent mosaic viroid PLMVd CU_2 BNA Peach latentm... 483 483 86% fe-131 96.26% 294
h latent mosaic viroid isolate P@813 genomic sequence Peach latent m.. 470 4700 79% Be-128 98.14% 269 MT083908.1
Peach latent mosaic vircid isolate PA854 genomic sequence Peach latentm.. 442 442 T79%  2e-119 96.28% 269 MT083906.1
Peach latent mosaic viroid isolate PQE04 genomic sequence Peachlatentm.. 436 436 79% Be-116 95.91% 269 MT083907.1
Peach latenl mosaic viroid isoiate P-Vieyl, complele sequence Peach latenim.. 422 620 100% 2e-113 9957% 338 MW9288801
Peach latent mosaic viroid isolate P-\WB258 _complete sequence Peach latent m.. 414 613 100% de-111 099.13% 337 MW3I28681.1
Peach latent mosaic viroid isolate y4-pg3_compleie genoms Peach latenim . 389 591  99% 1e-106 97.84% 336 MK2120631
Peach latent mosaic viroid isolate PL1, complete genome Peach [atentm .. 399 587 99% 1e-106 9784% 337 EF1512921

<31¥ A-26> PLMVd H}o]20|E sequence NCBI BLAST 74
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<" A-27> PLMVd H}o] 20| E sequence alignmnet

- 2M3%t PLMVdel sequence= bioedit alignment editor program= AF235I03 sequence

alignment Z/22o0f 0|5 &6 E&= dHdg sl (a8 XM-26, M-27).
- 7|2 A2 =20l 143bp O|2|ol= RPA kit XM Z=AF2l TwistDXAIS| ZZ}0|H design
manualoll 2l 30-35 nt, 100~200bp amplicon lengthel Z2l0|H 4Z5FE X Zfstod 37}

Xlol =gt HEsSHUS.

rot

B . PLMVdo] djgt RPA xzloj§ A&

Primer Sequence 5-3’

143 F CATCTCAGCGACTCATCAGTGGGCTTTGCCC
143 R CCCACCTTACGTCATTGCGACGTGCTTAGCC
7706 F CTCTCAGCCCCTCCACCTTGGGGTGCCCTA

PLMVd
2697 R CTACGGCGGTACCTGGATCACACCCCCCTC
3968 F TCAGTGGGCTAAGCCCAGACTTATGAGAGA

7243 R GGAAAAGTCCCACCTTACCTCATTGCGAGG
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% H-3. maloln] 53] e F= 37|

Primer sets Product size (bp)

143 F + 143 R 143

7706 F + 2697 R 150
PLMVd

3968 F + 7243 R 134

7706 F + 7243 R 188
HA =E kitE AF23H total RNAS £Z ¥ RT-RPAS Sall % o{E£ 5 Agsh. RT-RPA g
S2 TwistAmp Basic kit MES AF23510 MEZ2| protocol S it T RAS. PLMVd S0|
XM T2lo|H= 143 FRF 143 RE AF23I 209 Incubation =742 42°CollAM 3027t XI5
RT-RPA EFS 0| 400x SYBR Green |2 RPA productoll @10 =Aio| sddte 2kl5to] % of
£ =2elsto] SFoM LAlESHA Flckstn X} SIS

- PLMVd Z€o| &tol=l Atzf A|22F NTCE =22 RT-RPAE F8st o|F, M7|dES

Sl gelg =elsi& Z1, P.CoAMe= 3F ME2 E0ol= BandZ7t 2l=AX|TH NTC

ZA0M =el=X| tx(ad &-28).

- RPA productoll 400x SYBR Green IS &7|sl0{ sAHo] Hats Eolst¥on] ZSF0| ¢
O{LIX] &2 NTC =Zio|M= SYBR Green | 2| &Z0| LIEILIX| 22 EAM S E0l5tH S

(a8 ©™-29).

JHI

Positive

[}
=
e

wn

(o]
o

N.T.C
N.T.C

<33 A-28> PLMVd RPA product A7]19% <39 A-29> PLMVd RPA product + SYBR Green I

=AM S0l SMo| Xto|7} 3 X| 2ot SYBR Green 12| &

| BtS olF =4 & H
£ ZHstn g&o| U E sl SF o{FE TR FE5HLAL oPOE'OL—P =3
dot mHo=z MAet ZI| NTC =M X[HsiM H[S0[H SZF0| =2fel=|o] &=t
gt 452 ¢ 7 f;AMS (28 ©-30)

P NTC P NTC
+ SYBR Green | : 100x * SYBR Green | : 200x

<2¥ HM-30> SYBR Green | & &4
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incubation

2t5t7| 2l5to] Z2folH el s,

NTC =zie| H|S0|x ZZS glofHLt &2
AlZk, incubation 2F 58 ZYSAXIL 8|02 S0l X|%sHA LIEI} SYBR Green

1ol oS Hlug = At

NTC NTC

NTC
Incubation Time Incubation temp

Incubation Time Incubation temp
42°C 30min 5 pmol / ul

10 min 5 pmol / ul
&
& &
y &
& 3§

Incubation Time Incubation temp
42°C

10 min 143 bp

17 M-31> RT-RPA %71 W7

- NTC Z=Z0|A| H|S0|& FZ0| =
&hol EEPOU}I £ 0|3s5t0] FII2 =AHS z|HM3l6tIAl 519 S.
incubation 2= S B4 35}01

%EH HI’“@ 37P<| =&
0|A o| &2l=|0{ incubation A|ZF,

. BIS0|&| k20| X|&ahM EolEl(TE ©-32, A-33).

7‘._%'3P°:' x|k
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(o))

< Product size
*+ (@ Fwd 1+ Rev1:150bp
+ (@:Fwd?2 + Rev2:134 bp

* GnFwd2+Rev1:188 bp

Incubation Temp Concentration Incubation Temp Concentration
Time Time

30 min 42°C 5 pmol / pL 10 min 42°C 5 pmol / pL

<17 A-32> Incubation A7t ¥7

e . ;\@ _g.
£ v & o F o
L) &S u A & &
€ & &L S &L =
M & & & & - N
& 8 ® 6 & ®

% Product size
« (@: 150bp

o (@:134 bp

+ (3:188 bp

Incubation Temp Concentration Incubation Temp Concentration
Ti Time

30 min 42°C 5 pmol / uL 30 min 45°C 5 pmal / plL

<33 X-33> Incubation % ¥7

Filter paper& =2-&%t RT-RPA ZICHH Al
1 Z4of| A 2 A PLMVd 24 S ZIcksH| i Whatman No.1 Filter paper& O|&235}01 52 ot
of A= AlZolAM ks EA e 5t 2, O|E Sall ¥ Filter paper—a &t

o 2
ol
S
o

Mo
)

=

2 ARZ2sto] dekM ol RT-PCRZF & X 7|&¢l RT-RPAC| O| 2% £ US.

Filter paperE O|Zsl W=7 42 FZot1 RT-RPA 2HHol| 0| 8st¥ 1D M7 (P =2 stA

Lt SYBR Green |12 HItsto{ HE=Hel Yoz TX {FEE =yt

Positive sample, Negative sample 25 SZ0| &Ql=AS

MI7|19Es2 Sall £ bande EEFS =elstU2L NTC =HUAME SZ0| =l=AS
(23 ™-34).

SYBR Green |E 0|&St X 0o{F2| &l ESH NTC Z=ZoA =49 dZo| gl (O

£1-35).

Filter paperE O| &%t it FE2 HAMOZ 0|F0{ 204 RT-RPA 2ol o] & = UCtH
= AS EIYX|TE NTCO| H|SO0|H ZZ2 QIO AHLE =[A3tsk7| 25 =Z2to|He| R{AH 0|
L 2t =452 #HEo| EesiEel.

LSk Filter paperE 0| 8¢t &iat & Mo =AHo| AlZ FAMo| 2|3l SYBR Green 1S
HX| gotz =Ao| LIEtEH (O3 -36)

- 348 -



RT-RPA PLMVd
Filter paper (143 bp)

P NTC

<3% #H-34> Filter paperg o]&3t
RT-RPA Az

<13 H-36> Filter paperg 0|85t RT-RPA IHgolA A

- 7|& P.Ce} NTC =740l Negative Control2 F7I5l01 &% £ E ~7|A

Zo| golz[S(ad M-37).

Ol

3t H|S0|E

N.

()

<33 X-37> Filter Paper2 0] &3 RT-RPA (N.C Z3})
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O Attt A= HiolB{A HI|ME &2 E 2|5 TA cloning
- Hio|3{A HAS Ho|= Atz A|2= In VIRUS tech AfOl|A] EHOj =0 total RNA ==

7|1EE ALEsI 2], XZ=AA HB==
th Z2to| (367 bp) & ALESH0d RT-PCRS

Apple sample
b o o <t wn
O A A S S S
M o oo v o e L R O 12
-a-a.—‘“““““u_
e B Y e

<8 7Z-38> ASPV &

=T
O_||_

- ARt AlROi[A ASPVe| HZ|MEE

— RT-PCR : RT-PCR &2 SuprimeScript RT-PCR
PCR H2 =742

denaturation 95 C, 30 min,

Hrlgdss

Sl

A M =

Purification
AAE2((12,000 rpm)5to] A =l
alcohol2 7tst0{ 1027t |AMEE pelletS
(+DEPC)2 287t AAlEElst0] washingstil

elution&.

Ligation :
DNA 2 uf, TA vector 3 x4,
% 47T,

5-102 incubation 16h BFSAIA.

Transformation : Transformation2
EEUES 22 iceollAl 3022 ¥4

iceAlof| Al A

o

1zl =

O
—

ampicilling 50 ug/mL S==2 H7H=l LB agar HiX[o] 100 xf =25H0{ 37CollAM 16A|2F vl 2+t

— AMOd
— =2 o

stesk7| sl TA cloning

mer F, R (10 pmol)Zt2t 1 pL, DEPC-treated water 6 yLE2 &
Reverse transcription 50 C, 30 min,
annealig 30 sec,

TA cloning kit(Yeastern Biotech)& 0[-335+04 DNAR2F TA vector?| ligation
ligation buffer A, B 22t 1 48, DEPC water 3 @& ¥ 11

ol =
AA
£ F&5t, ASPV

Aof| k2t total RNA
$elish (128 M-38).

ASPV 367 bp

3-8

AT AR

Premix (2x) (Genetbio) 10 pl, RNA 2 plL,
20 total reaction volume2 =
pre-denaturation 95 C, 5 min

extension 72 T, 60 secE 35

%=, CtS final extension 72 C, 5 minZ2 T3 &t

1022t
22| isopropyl
tHEIE 70% ethyl alcohol
DEPC-treated water=

PCIE =335t
=

o

o

E

(13
= .

3l

A
T o

A 201 M

=3l 5l7| 2|5 DH50 competent cells 100 #2} ligation
37ColM 18272 DA T (heat shock)E
5| & LB broth 1 m{E €32 37CHAM 1A|ZF S2F 160 rom2 2 & Eaf

1 527

=1 =1

- TransformationZt™ oM LB agar B X[of MA= colonyE 50 pgel ampicillinO| E7F=El LB broth

3 mLoll F &35t 16A17F TIEH] k5.

M et ZFoll AccuPrep NanoPlus Plasmid mini Extraction kit (Bio-Neer)E& o|2
DNAE FZ35I1 restriction enzyme XMzZlE& S35l

M
a

AT
oo

CHak SAI=El E coli cel I 1822t

oAl

[l —

2|50 M| BfX| S
5t04 plasmid

stol=l plasmid DNAS| ¥7|ME=S

= —

insert7}
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O Az} diolz{Ae| CP FMAF 24 2 Alignment

- AfZb QD A|Rol|A FESHRNAOIAM HEE ASPV CP FHAL FIIMHES 24{st ZB}, NCBIO|
S5E CHE isolateE2| CP AR} X[ 94%2| =2 identityE LHEH (R 7-39).

- EIIMYo| EolEl ASPV (P R XIS RPA Tt ASIS 2I5H Z2lo|H HME MZ2M ALES
7| 25l ASPV =L 2| E2|FE3 Alignmentst &, EEE HHS EZ =Z2l0|HE H=ts
RS (28 H-40).

Apple stem pitting virus isolate FS05-3-3 coat protein gene, complete cds Apple stemp... 1418 1419 100% 00 94.92%
Apple stem pitting virus isolate 13TF155C, complete genome Apple stem p.. 1242 1242 100% 0.0 91.35%
Apple stem pitting virus isolate 13TF174E,_complete genome Apple stemp.. 1230 1230 100% Q.0 91.17%
Apple stem pitting virus isolate AGKG9 coat protein (CP) gene, complete cds Applestemp... 1092 1092 100% 0.0 88.42%
Apple stem pitting virus isolate FS06-4-2 coat protein gene, complete cds Applestemp... 1053 1053 100% 0.0 87.64%
Apple stem pitting virus isolate FS07-3 coat protein gene, complete cds Apple stem p.. 1048 1048 100% 0.0 87.53%
Apple stem pitting virus isclate FS07-2-2 ceat protein gene,_complete cds Apple stem p.. 1048 1048 100% 00 87.53%
Apple stem pitting virus isolate FS07-2-1 coat protein gene, complete cds Apple stem p.. 1048 1048 100% 0.0 87.53%

<18 7-39> ASPV CP E7IMYE &M 3t

ASPV2:Fwd 150..:'|¢

i .. 1. asPv1 Fwd 200

ASPV3 Fwd 150 © |- i Rl nnaEigsipia gl g PR Ford g
f FeicibvesiTinest caicTenssduriiTicantersiTosiidines Tounsd eiai Tovardcer JASPMA Rew 50

ASPV1 Rev 150

LASPVS Fwd 95, ...,

ASPVS5 Fwd 95

<8 M-40> ASPV L2l F2IF alignment
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¥ M™-4. ASPVol st RPA ZElo|H MZE

zZalo|H HI|MY 5-3

CACAGGCGGTATGAGAAGCGACTTGATTC

ASPV1 200
TGTCAGATGCTCCAACATCAGCACAGTGCC

F AGGGCTCTCGCCCAAATCAGCGCATTCAGC

ASPV2 150
R CCTGATTTGAGAAGGTTGGATAGGGTCCCA
F CTGAAGAATATCAGATACGAGCCCCAAGCA

ASPV3 150
R AACATCAGCACAGTGCCTTGCTAAGTAAAC
F CTGCTTTTGACTTCTTCTTTGGAGTCGAAA

ASPV4 100
R TGCCACTCTCTGTGCTTGAGTTGGTAGTCT
F ATGCTGCTTTTGACTTCTTCTTTGGAGTCG

ASPV5 95
R TTTGCCACTCTCTCTGCTTGAGTTGGTAGT

—_ = 71—

- RT-PCR Afoi|A{ ASPVS| 2t |
Z2lo|HE Al235}0] RT-RPAE S TE o{FE Algs
(TwistDX) HZ2

x

O Atz dHio|{A AlEREtE 2
=0

AtE25H0] M ZE2| protocol 2 et THEAUS.

M2 HZEHASPY 0|5 RPA
RT-RPAEFS 2 Twist kit

Incubation =742 42 C

- ASPV ZE0| =lEl Alnf A|Z2} NTCE =2z ZF Z2lo|H HZ 10 pmole| Z2}0]
HZ RPAS 835l MI|E =2 &5l 1.2 % agarose gel2 &lsi= A1}, 7|t size2l
EE band?t =el=[X] ZFUZ. (O3 ©-41)

- ZZ2I0|H s =HS =25t flell 5 pmolZ2 SEE ZF0| RPAE FdsI¥S. O &
o =Zzto|H 11t 3HAA TIC sizee| EF bandZ7b EQIEASLE NTC =Z10|A{ ESH
ZE band7t =elE. 2 =7He=2 Z2lojHe HAXl BF o{fE =elsty| 2Isl
RT-PCR2 2I&ish Ao, Atnt A|ZoAM= PAMAQl ZE0| == R0 NTC =M=
SE0| El=X| 2£*S. RT-PCR Z=Z 0|F0{ ot M=5H RPA Z2lo|Hol= 2 7}
iCt] merEl (O3 ™M-42, §-43).

- RPA ZZ2I0|H7} Atz A|ZOAM H|SO0|Xl ZZE2 HOo|lz A2=E EEE[0f ASPV
transcript® T 22 ALZ5I0{ RPA A Z ZasIFS. O 21, ASPV transcriptE Al
et =1 NTC =4 ZFolM HARel g Ho[X| LUS(aE H-44).
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Primer 1 Primer 2 Primer 3
{200 bp) {150 bp) (150 bp)

2 2
0. [+3
. Q.
<L <L

<ag AN

Primer 1 Primer 2 Primer 3 Primer 1 Primer 2 Primer 3
(200 bp) (150 bp) (150 bp)

(200 bp} (150 bp) (150 bp)

2 5 B
5 £ 3 £ 8 E 9 & &
£ Zz a4 =2 o« Z [ O = O = T |
[ e < T L R & SR
< z < =z @« Z
—
|
—
= trem—
I=—]
— — — —

<O@ M-42> AlEl A= ASPV Z2fo|HYE <8 X-43> Alnf A& ASPV ZZ2|o|[HH
RT-RPA (5 pmol) RT-PCR (5 pmol)

ASPV transcript

Primer 1
{200 bp)
Primer 2
{150 bp)

g
o R
<
ER
& T

<713 &-44> ASPV transcript RT-RPA (5 pmol)
UM M EreE 372 Z2lo|H = AlRE A|Zo[A HAME
5to O™ Z2lo|HE M &teh mj Al=sh ASPV CP

k
r.ta
il

xol ZZ0| 0|20{X|X| gHech
o &7

=
S
(e hy
)

Mg Helet LIHX 222
AlEASI] HIIME s HESIHS. SES HYIMEE IUel o2 ASPY 2ElFET
alignmentstod 2 Z== AAoAM ZZIO|HE 2MEE FIIZ MZASIHS (a8 A-40,
¥ M-4).
F7F M&st Zelo|Hel ASPV 24 ALt A|RE ALE35103 RT-RPASE Sl % {RE
Alslsh RT-RPAEFS 2 Twist kit (TwistDX) MZES AF23510 M Z2| protocol S 2} 8l =
22, Incubation =2 42 CollM 3022 ZAHSIHS.
Atz A Z2OlM & Z2lo|H 25 T|tf sizee| 50| &2l=X| 25, NTC=Ol|A H| 50|
Mol ZFo0| geldE(ad ~-45).

u
o
o

S8 5pmolZ W50 RPA A2 MAYIG oL, BE TZ0IA b S0l
ol ZEo| stolEl(22 M-46).
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<8 F™-45> ASPV RT-RPA(10 pmol)

— O|™oll M=tek 3ME

Primer 1 Primer 2 Primer 1 Primer 2
{200 bp} (150 bp} {2060 bp) (150 bp)
© d W &

R 5B s e g
<z a4 =z &z g =

<8 7-46> ASPV RT-RPA(5 pmo

o Zz2lo|HoflAM fowardll reverse Z2l0|HE Z=¢t5}04

1)

2t

5 =

o
nE

Z2lo|H RPA AHZ XsIUS.

- ¥ e} Zo| =&st ZF Z2lo|lH HE RT-RPAE ZI&st A1} 150 bp, 163 bp, 200 bp
oM = H|Eo|M2l S=0| &2lE . 187 bp Z2l0|He A AM oz H|E0|Hl &
O M1 7|t} sizee| &SZ0| &l (g ™M-47).

- 187 bp Z2}0|He| Z oJFE =lelsty| 25, ASPV 2 Atz A| &2} ASPV transcript
£ FYoZ NTC=H &7 RPA AalS FIEsiYs. O 2o, 2& =Z0l[A| H|S0|A
el ZZ0| el=E (a3 ™M-48)

¥ ™-5. ASPVH| Ofst RPA Z2l0|H M
=z 20| 7| 5-3 EZ 37((bp)
ASPV3 Fwd CTGAAGAATATCAGATACGAGCCCCAAGCA 163
ASPV1 Rev TGTCAGATGCTCCAACATCAGCACAGTGCC
ASPV1 Fwd CACAGGCGGTATGAGAAGCGACTTGATTC 187
ASPV3 Rev AACATCAGCACAGTGCCTTGCTAAGTAAAC
I ASPV primer
Apple sample (1F+3R) 187 bp
.. B B _
£ 7 I § £
Los T g o 3
" noa o it = U
= o3 <X ey (o3 o Fr
2 8 & 8 S
<03 M-47> =Z2fo|H =%gHH RT-RPA <73 ~-48> 187 bp =Z2l0o|MH RT-RPA
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[Ed 1]

» Filter paperE S¢t

A

—

2

T

T

=
T

“Nucleic acid purification from plants, animals and microbes in under 30

seconds” +==2| protocol CHE aet.

* Extraction buffer: 800 mM guanidine hydrochloride, 50 mM Tris [pH 8], 0.5% Triton

X100, 1% Tween-20

*

wash buffer: 10 mM Tris [pH 8.0], 0.1% Tween-20

. Whatman No.1 filter paper& 7I2 MZ 3mmZ ZHz}=Ch.

WA AEAR ZolE AE =2 5-10 mgE 1.5 ml tubed| S|HZ=CE.

50 ulQl extraction buffer& A2 =Zl0] U= 1.5 ml tubeoll 2F 8t %, plastic pestle

2 30x Z¢t ZolErt.

=& B{IHo| Zol= AME =Zlof| filter paper disc& Y1 A=20|M 127 BFS SO}
MZ2 tubeoll 200 ul2| wash buffer& EFstct (2 HHE0|=2 2 27HE FH|)

120| X[zt filter paper discE tipE AFESH0{ 200 ul 2| wash buffed| 7|22 122+ B3

rok

ok, (28 ohs)

. 28H9| wash THAEO| LM filter paper discE o1& X2 ASol template 22 A3}

™ Ect.
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