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Beniprep® DNA Swift extraction solution (IVT7002)%
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Quick-Start Protocol
e 20220216 o

nVIRUS

Rev: 2022.02.16

Beniprep®
DNA Swift Extraction solution

(250/500 reaction)

Cat# IVT7002

Innovate Molecular Diagnosis

Reduce false

L% nVIRUS -

gative, ive errors

i DNA B 28 + RSUCH DNA FEITE T, @
3+, 434 24 8% 23 1203 1Y W42 FHEY YsUT

LT, 24,
SO0IA DNA & FEOD ¥BH22 PR ¥ +
IFEE qPCR #9 0tLI2} conventional PCR M E HBH 2
eSS

=gdgun 1 ¥ sae

Beniprep® DNA Swift Extraction solution (250/500) cus wrreez

Beniprep® DNA Swift Extraction solution 2 W21 ZICHS(H PCR E58
upalE B8 yze

£ AEE oigsiol of7IFM, 23|, X=, Y1, BY|, v, 3F, 2, HiF,
#el, 02, O|F2I2 2t0|2tA FXL mouse tails, animal tissues
ARE TelsiAsUCh PCR
2 suagguc #
oo, 83 Oz 2E X2 Al
TY8Ro= WY 1Y F DNA o M3 mmn

Zetel 2 el gdoz FE¥ +

7tg g §ot PR MHAXE 23, BEATI=

YRS, 2 ¥ gALS
EE 250/500 8| F&2 fisf FoetgUC H8Y ﬂ’\xlr

#uct £ 71
Al Zhsgch
o &Y
Cisst A8 AIR0IAM M43t ZHEHSHA PCR ready DNA E8|
HE B22EE OlH2 § 37180 A8 28
ossuds
Conventional PCR, real-time PCR, RAPD, STR analysis, SNP analysis

Unpurified samples Treated samples

A s unpured

Quick-Start Protocol

Rev 20220216,

L% nVIRUS

Beniprep® DNA Swift Extraction solution (250/500) ca wr7o02
28 A% AoFHR

1. ABo| ER: D Bug 2k QASEES 7D 9on
Ol DNA2l 8, PCR Mg A2 ZHUYO I8 F1
olguch G2ty 3 AlE Al =%, % 5-50mg E£ 4~6mme]
HEQ 1-2¥C=2 HAER ANYED FWJL FX 2F I
ANESE B2 FOA AN AIRYE FHote 20| F&UD
o 2US AN HNYE ZFY UL PR B4 Al primer
dimere| &, H|S0|% PCR band #%, PCR band intensity, PCR
amplicon size S& 7IE22 BAHFTHL.

2. GRB buffer M2l PCR 8-strip tube® AM83I7L} PCR plate®
AH8SHAlE ZE AT E-UCL PCR plate AHE Al AIE 2 2@
LXI 8 Y3} pierceable foil seal A8 € ATELICH

3. ti8¥ 2| Al liquid handler (Opentrons OT-2 S)& AE3H0f
plate filing 2 solution mixing® +#te T2 AW +
QUELICL ®3| GRB buffer X2l& 384 wel2% HTY =+
A& UCH (oven AHE 7Hs)

(" animat )

Rev: 20220216

Rev 20220216

- 8
Technical Support invi / Website Technical Support invi / Website
Quick-Start Protocol Quick-Start Protocol Quick-Start Protocol
Is, . VIRUS i &% nVIRUS Is, . VIRUS
L) L)

Beniprep® DNA Swift Extraction solution (250/500) cats wrroes
o HE F¥eL

No Component B 8%
1 pHS buffer 125 ml
2 GR8 buffer 44 ml
3 Proteinase K* 20mg/mi
1

2B JES H2 % HBUCS00A 2B JiEuN 48 NFH2 IUE
W M SOCE AN CAl EUHFHL

2 F@ T WY U P buffer TYUE 80CO] WRT2l 55, UEE TH
a7 2BY + UGULH GRB buffer EHAL 20K wEHE ES
T30 111 0|4 SBY + AL, HE T 4COM VHH T ASY + U
UE A A28 BT 20C RITO ABH THR

3 QC ¥ MBS SOENN ONAB F& X PR 5F 43 B9 JisNoR
o4 EE UKD YEUT EFla RUNE SHN UNE LS
sgu

4. * Proteinase K A& T 1 mif water Ei= TE buffer H7ATHL,

.

ARTIMM FHISMOF St BE
Leaf puncher

Bead filled tube or plate

PCR &-strip tube or plate

24#27], heat block S water bath

Bead beater

PCR thermal cycler

Oo|32W3, 2318 T 9 023

Beniprep® DNA Swift Extraction solution (250/500) cxs w700z
* Protocol A (Plant sample 500%] At8)

1. pHB buffer® ZEE Y3 27| (deep well plate, bead filled tube 5)
0 250ul O{FMR 128/ Y@-6mm punch disc 1~27) E£& FXt
(-5 £ F BHYHFAL.

A QO AIRE AXEA SO 02 Ly MEAW 2L 10-
50mgZ} pHB buffer® Z ETsHFA Q.
2 T % PEAS SUAF U vortex F 3000-6000pMO 2 18

2 2yge HEhe.

3. 7It2le S 0.2ml PCR tubel] GRB bufferE 65ul, Proteinase K&

Tul¥ OiFAR.
A 7 Mol 0|2 BF SME FSUCH BX E=
= 98 YOTHL FUE DoFAL.

4. FHER7 BY = 45 SulE GRB buffert
5

2@ gol g7t

E0{2= PCR tubelf
-102| inverting®t0] §01FHR. O|F BEA spin-down HFA L.

5. 43U GRB buffer EE U 65°C 158, 95'C 10&, 4'C 58 T2

2 7rg/4z HEldFAe.

6. PCR template (70ul) £H|7 22 IS LICH Suld AHS3HOl PCRE
HAFA .

A. PCRO| 2Tjg H

CHAl PCREIFAR

TE buffer E&

Pure water0f 2~208{ 2|43t0f

1.

Beniprep® DNA Swift Extraction solution (250/500) cus wrroo2

Protocol B (Plant sample 250 3| At2)

PHB buffer® 228 9% 87| (deep well plate, bead filled tube &)
of s00ul E0iFA2 12|32 (4-6mm punch disc 1~37H) E& Xt

(1-102)8 5 = HH4ATHL.

A Bt AEE AMEL S22 02 Ty
100mg 8% 18 ¥ EgHFAHL.

dE2tE 2% 10-

o = FERAZ SEUZ LA vortex ¥ 3000-6000pm22 18
2% guEe HFHL.

7Iti2le ¢ 02ml PCR tubel]l GRB bufferE 160ul, Proteinase K&

Y 2oiFHa

A ZZ Hol 02| BF StHE SSUCL HX] == 2F
A REE AR HOFAU £ oFAL.

20| S0{7}

HE27t B ¥ 45% 5ulE GRB buffer’t S0{2E PCR tubedf

3 5-102 invertingdt0] HO{FAIR. 01 BA spin-down HFAH L.

of o

4B GRB buffer ESNF 65'C 158, 95'C 10, 4'C S8 TS
2 g ezt HaHTAL.

PCR template (165ul) TH|7} 22|Rls
EEEo TS

LICH Sul@ AH83t0] PCRE %

A. PCRO| HEjE 2% TE buffer £&
CHAl PCREFEHIR

Pure water0fl 2~208) 24504

4 5- &

Technical Support 7 Webstte Technical Support invi / Website Technical Support invi / Website
Quick-Start Protocol ~VIRUS Quick-Start Protocol z. VIRUS
e 20220216 o ' Rev 20220216 0

1

Beniprep® DNA Swift Extraction solution (250/500) cuts wrroee

Protocol C (Mouse tail, animal tissue 500 £| Ab8)

PHB buffer® micro centrifuge tube %2 multiwall plate0] 250 pl &

OiFH2. 122 mouse tail (0.5-1 cm) E& animal tissue(2-10 mg) &

EO{FA 8.

A Bie} A|Z°| 0| HCHE pHB buffer?] Y& FCIFAHR. (0| 2%
PCR tube At 7Hs)

o) mouse tail (1 mm)2| Z% 30-50 pl®| pHB buffer® AtS.

Tube 22 plate®] GRB bufferE 65 pl, Proteinase KE 1 ul¥ 205
He.

A BtoF A|E9| 0| ICHH GRB buffer® Proteinase k2| ¥E E0
FHL. (O] Z2 PCR tube ALE 7Hs5)
0f) mouse tail (1 mm)2| Z2 10-15 pl| GRB buffer, 02 pl
Proteinase K AHE. (Proteinase K 1081 S 431A AL87Hs)

Tube B2 plate® Z3HH vortex 301 40iF.
down SFA L.

M2 0% BA spin-

Tube 2 platel 65'C 10&, 95'C 108 =2 7t HIHFAH L.

PCR template (300 pl) EHI7t RBEA&
FHHFLAR.

UCh 5 ul 8310 PCRE

A. PCRO| HIj¥ Z =2 TE buffer E& Pure water0f 2~20H 24310}
CHAl PCRAFAIR

Beniprep® DNA Swift Extraction solution (250/500) cus wrrooz

Contact us for technical support and any relationships
Tek: 062-511-0682
Homepage: www.invirustech.com

E-mail: invirustech@invirustech.com

Technical Support invi / Website

Technical Support i / Website
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Beniprep® Soil DNA extraction kit (IVT7003)& 24, A E, &, HHE, Hu), FIFE5 LF9E,

A 5 7R AR AE 1FZ genomic DNA

Al

VESHA F22 o A adH U=

A

Quick-Start Protocol

Rev: 20220216 )

nVIRUS reck

Rev: 2022.02.16.

Beniprep®
Soil DNA Extraction Kit

Cat# IVT7003

Innovate Molecular Diagnosis

ive errors

VIRUS recx

Beniprep® Soil DNA Extraction Kit (50) c.cs vr7o0s

Beniprep® Soil DNA Extraction Kit £ #¥, AFEE, B%, EX8, &, F3%
OHE ST S N AZHE DEE genomic DNA B A& THY
F A DASASLICE One column system 2] ZtcHet P2 FHelof U=0),
ZYAE NSt fH ASE = 20| Metagenomic analysis § downstream
application Of FA| M8 = AUCH 02] AT bead tube & AL UE
831 F debris, PCR inhibitor & 7310 € DNA +&& F2W + AsUCH
o 8%

B =Y AROM M43t SMHo2 DFE genomic DNA F&

Bead beating & 0|88 A3t ZHol Iy

PCRinhibitors 2| E2HE HA 7|g =&

IEE spin-column A2 52 WA AS

0 8sYs
PCR, Quantitative PCR, Digital PCR, 165 rRNA seqeuncing, Metagenomics
M Topsoil Red clay  Andisol

o P iy P

Compost

Figure 1. Total genomic DNA isolated from any soil type.
‘The Beniprep® Soil DNA Extraction Kit was used to isolate total genomic
DNA from  different soil samples. Isolated DNA was analyzed on a 1.5%
TBE agarose gel. M = Marker DNA

Quick-Start Protocol

Rev: 20220216,

L% VIRUS

Beniprep® Soil DNA Extraction Kit (50) ca 17003

o HE FYeL:

No. Component GO 34 | A Et | AB 8%
1 Soil pre-wash buffer s0ml
2 H8S buffert sl
3 oS buffert am
4 GUB buffert 60 mi
s WASS buffer” 20ml 20ml
6 Wash buffer** 0 ml 10 ml
7 EB buffer 12ml
8| DNA binding spin column S0
9 2ml collection tube 50 ea
10 2ml micro centrifuge tube - S0ea
" 2ml ceramic bead tube 50 ea

A& T WA-S bufferd] Isopropyl alcohol 20mig BHEAl Z710| M2,

A2 T Wash bufferd] Ethanol 30mlg B4 E7H% FH2

* Guanidine salt’t EEEI0| /002 HOE TN YFAY BUHK OMD (F H2,

RNase away)

* CPS buffers +8 % 4T ZUOM HBAFTHL

o AFXEMM FUISMOL St BE

Ethanol (CAS#. 64-17-5), Isopropyl alcohol (CASE 67-63-0)

15ml / 20mL micro centrifuge tube, $IHUMEEI7], heat block i water bath,
DOIZEDE, YHS B ¥ 023, Buffer waste HIIE BIAIHAS

skim milk(@X £, E2 Al)

Technical Support invi / Website

Technical Support

/ Website

Quick-Start Protocol

Rev: 20220216, .

inVIRUS reck

Beniprep® Soil DNA Extraction Kit (50) ca vr7003

Part1: A|& IRl A 83 (Sample homogenization and lysis)

250mg EY& 2ml ceramic bead tubedfl HOIFA L.

< Option: FE0| 022 A2 53] ZE(ed soi), SMHESL
(andisol) Z0| Hg, ¥R0lE S0| CiF ZHE AR 2
Part3: Al TX2IE &1 ST

HBS buffer 600yl & 2ml ceramic bead tube0ll ‘SOIFAR.

5m/s 30sec (30X2t2{22) 3 cycle Bead beating SHFAIR.

65°C 2E2 1082 71EHFMA. 2-38 o2 T HoFHR

A2 EUERSOA >15000 x g (>13,000 pm)2 122t FyE2| 3

FA

AEH(Q} 400~450u)E 1.5ml micro centrifuge tube2 EATM K.

4°COj| 225t CPs buffer 120u1 & 2 F B vortex HFHR.

15ml tube® 4°COl S8 BAHTAL.

4°C, >15,000 x g (>13,000 rpm) EHO2 387t gL E2| SHFH L.

mos W

©® N o

Technical Support invi invi / Website

Quick-Start Protocol
L nVIRUS <

Rev 20220216

Beniprep® Soil DNA Extraction Kit (50) cus w7003
® Part 2: DNA & tH| (Binding, Washing, Drying and Elution)
1. SIEtO| HAE Pellet§ HS2IR| 220 ZHAYA AFY 00 &
A 2ml micro centrifuge tube2 §HFHIR.

2. GUB buffer 1100ul & €31 47{Lt 23 vortex HFA2

3. DNA binding spin column® 2ml collection tube® 7|4FH L.

4. =¥ 800yl & column0] 3 >15000 x g (>13,000 rpm)2 1£7
HYEel HFHL. ColumnE BIE FIAL H2D 0| B2
BAL tissueZ BFAIAH HAB = CHAl column®ll 7I4FHR.

5. 13Y IE Y of desiEAe.

6. WA-S buffer 750yl & column0] £ >15,000 x g (>13,000 pm)2 1

2t duEal AFHL. Columng S SN2 Hl2D Y70)

2 8L tissueR BFAIH HHE = CHAl column0l 7IRFAL.

7. Wash buffer 7504l & column0f S >15,000x g (>13,000 pm)Z 1
£2ZH AHE2HFAL. Column St £ Hl2D 70| 2
2 8UL tissue2 EFAIAH HAHE F CHAl columnd] 7IRFH L.

8. ColumnCiA EtOHE HZ317| 9I3H >15000 x g (>13,000 pm)Z 18
2t gygel ¢ F column@ M 15ml tube2 SHFHIR. Collection
tubes HIBHTHR.

il

o

Quick-Start Protocol

Rev: 20220216,

nVIRUS rec;

iprep® Soil DNA E

Kit (50) cats ivr003

® Part3: A|& TH2| (Pre-wash and additive for removal inhibitor)

o HFYY

BE(red clay)®] A silica2t ferric ion0l, E4HT = (andiso)2] Z$
aluminium} silica®l 0| O} FF Y F Hato] =0l MO
HAS = eUch =% Y S0 AHE, BB, 24T 0| HIIEOf

AME x40l 2EHE Z2 humic acid, fulvic acid BEE 04 DFE

Ay 230 Uny

gleuch ojzip Ttz e ool A ® AR H

el agol @aHurh 2 =] F9 28| #5580 Lot

2 4 geu.

o X2 wy

dzog AANFHL.

£ 250mg & bead tube Ol FBI0| LO{FAL.
Soil pre-wash buffer 950ul & 12/ tube 0 HOIFA K.
Bt vortex ¥ > 1,500 x g (>3,500 pm)E 10 82t HHge| =

4. 2FER| @ skim milk (BXIER) E& Casein (CAS 9000-71-9)8
30mg 3 2| tube 0f 2OIFM L,
5. Part12] 2 BHAIRE AIHSI0] Hit FEE LRHTHR.

9. EB buffer* 50-100u1& columnOf ¥32 182 47| = >15000 x g
(>13,000 rpm) 2 187 #UE2|30] DNAR B5SiTL L.
< EB buffer & At H 50-60°CZ D|2| 7hEs) 28 2%80|
w012 + Qlauct
Tochoica Support . 7 Website Technical Support 7 Website
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Beniprep®™ Super Plant Total Nucleic acid extraction kit IVT7006)E &4k FZo] ojgi IE 2 Eo

Al a1F4de] RNA9F DNAE F2& & JA atHAs. 5H1AH 7&s

AREEEA] erom, gt AAH S T GA nFEY AL FE2E F AS 2, viuE, 25, 9,

EnE BFol 5 ZEdEd g3 $HES A E, RNaseZl Fad s = A&, 281 2F529 A E
3

1=}
© hn
(NANAY BANME nEA WA =28 5 Q)

DI
J

"
oo

Quick-Start Protocol Quick-Start Protocol .
— Lo virus B L virus
Beniprep® Super Plant Total Nudeic acid extraction Kit (50) casnrmns Beniprep® Super Plant Total Nudieic acid extraction Kit (50) casnmos
Rev: 2022.10.20 "
Beniprep® Super Total Nucleic acid extraction Kits 7822 W2 EILICh 28 A% H doiFHe~
2 A82 HY FH0| oigD PE MSUA 1EIo| RNAE FEY = WA 1. FZ T RNase B2 AH3Y| 23] 2ERE FIRITHL

aetelgigUch A o E= S8EN0) BRP EXcls B2mE, OEF 2.

pie SAH| A HEHE M2 HojLf & (B-mercaptoethanol (B-ME)
J2I0 oY dMm FHSAL MEATI: oI HMFEE 2

2 M dithiothreitol (DTT) =& Nuclease destroyer” (Cat¥. IN4001)Z

Beni ® SEUCE S0l HONE s ofm, IR S2d 48 S 24 AE0] BRd S00uL B Byl ETFHTMQ. XpAel Nudease destroyer= 24 SHALC g
eniprep AZOME uEel FE7ERE ol MME FFY + AUSUC. mWAN MEO] Hist A0 ESILIC BC 20 JrEBLC,
IEols AIZto] 92 ZEID RS BTG HEAl ABHOF BHe pheno, CTAB B T
s . & 3. pMES RoHe| TR0 A8 Al fume hood LA CHEiZMQ. BaME
thod® AMSl StEUC
Super Plant Total Nucleic acid R Ce HIHE O Y3 OiTh ANSH EHSHAID 1R ola 2Edls e
Beniprep® Super Total Nudleic acid extraction Kits SEH2l 7148 W8t P
i i FS4 RIISUE AISSHA 2on, 2oy g i oA 1820 Hug
extraction klt 29 + YauUnh =), WU, =5, %3, S0iE, S50 5 FaAHED 4. A8 H Ethanol EE lsopropanol’ (95-100%)2 'HIE F4Q2' EE
Cat# IVT7006 Cigevh BE A8, RNase?t IEHEs AE Tel1 BEERE ARG H3stol W1, PW2, PW3 bufferdll Selsiz=Alg.
SNIME 2EF AN FEY 5 AsUCE 5 # HEM ZgH 2E 8Y2 Ty o8P 59 AFH ¥ & g4
I R — 22z [AS S Y, OHAT, 2orES HEWD YEATAR

- o - - ] o

g
8

-
o
02
h
W
fio
3
®
n
1>
"
i

6w T 42, o gl

RNase away® HIE)2 EHS 93 70% OS2 CHA| HotFAIR
2

- W e T STRAA
| 4 = PR : I 16SRNA 7. 2 7|E°| Z2EE2 AR 100 mgE 7IF22 IoSigaLct
- = b4 } 235 ANA
Innovate rslecular disgrosticsand - 8. Collection tubef HI22 TS Al columnOl T4 X Elr, BEHOH &
: SEMEE AHB3A collection tube®] rim0fl B2 AHE HAHHFML.
er clear of false-negative and -positive error T sseana

9. Buffer waste= 2E2| HAL 22 = HIIHZHL. UE wasteE FHA
ESF (EfA 5)9 4K TOFHQ.

RNA analysis on non-denaturing agarose gel electrophoresis
Total 200ng isolated RNA from MG (mango), SB (strawberry), GV (grapevine), TM (tomato), PC

l’. vI RU S (peach), BN (banana) and PA (pear) and 400ng RNA from PP (pepper) leaves was loaded to each

lane.

=

HHEA] BTt HEs FaolM ArgsiFEA.

Technical Support 1 Website e ——— m Wb

Quick-Start Protocol
‘1'. VIRUS e 20221020

Quick-Start Protocol

Rev: 20221020

Quick-Start Protocol _1‘. VIRUS

Rew: 20221020

Lo nViRus

T T Beniprep® Super Plant Total Nuceic acid extraction Kt (50) aeewmos Beniprep® Super Plant Total Nudeic acid extraction Kit (50) cx+vms
B —— ® Method A (Binding, Washing, Drying and Elution) o ds FE ary
A% H water bath £ heat block® 55C2 EFSIFML. 1. 7HY0] BLipl mitolo) scp BT 300 pl8 93 LA vortex F o 1
o HE FHex A £7t 7|0EFA L. 0|F 4Co|A 215000 x g (213000 pm)Z 527t &
N: ;:7;::0:;; 1PA BT nonr a7t mi:st |, Bead boating o= TAE A2 LT ERTN
5 e - v 1. AL 100mg T PHB2A BT 400uL 9 BEH SouL § bead 7t FOIUE tube Of ‘® Option: DNAZE % Al ‘RNase treatment' EE3FAHL
1 e = HAGE goiFMe. 2 4% USRS 2ml whedl 711 RLC HTE 400 uL E2 A
q VR BiTer e 2. 45 ms EE 7200pm ZEUeE 30 I myStn, EEFSY 1~2 ¥ o vortex E @ 127} J|CHZMQ. OF 4COA 215000 x g (213,000
s Wit 22l Teml AN, P2 382 BAuEe] HEAL.
% e it il 3 T 42 894 2071 48 BA spin down 42 B B asouL B w2 s el Aol i E® o oo wl o, el i
7 PW3s 48ml 16ml LA vortex Stof I HoiFHe. olF ssecolM 5 22 sYATAe. ol
s Hution buffer P 12ml Vortex 8tX| T3 C}8 T FEyZAa. Isopropanol & 450 ul(ef 0.5 vol) H7t = Z HOIES vortex HHFAHQ.
o Binding column m s0ea I AHEAR DY A 4 EH4Z 800 LB Binding column®l ZE0I 17 28000 x g
10 2ml colection tube 50eax2 1OHES @ol ARE %X Aol ¥ oN Fi= we=A el A (210,000 rpm)ZZL2 HAULAHTAL. Collection wbel HISD e
*Af8 T EAE SH0 lsopropanol & HEA 2710} AL THHENL. g BE 2Y T A AULATHL (2-38) bhe),
* A2 W BAIE HEHO| Ethanol@ WAl B7IS) FHL. 2. PHB2A H{H 400 pL o FHH SopL & 23 T vortex HFML. 5. PW1 buffer 700 uLE Binding column0fl 23 127t 07| ¥ 215000x g

A spin down OFT LB MT 450 uL B 22 $ PO vortex SHo{ F
HOIEAS OF ssCold 5 B2 HYATAL. OIF vorter HAI T3 Che B

(213,000 pm2 127 FdE2l HFHL CoumnB SIS flow-

throughts B2 CHA| columnd] 7ISIFAIL.

o AFXPAMAM FHISHOF St EF G B
S 4 Option: RNAZH =2 A| ‘On-column DNase treatment’ & HEsiFAQ.
Ethanol (CAS#. 64-17-5), Isopropanol (CAS#. 67-63-0) B B-Mercaptoethanal (CAS#. 60- L 20| B2 ARY Fe @ §) buffe £ Bind flumn0] 93 187 g7 =
24-2), 1M DIT 2= Nuclease destroyer(Cat. IN4001 invirustech) 1 OMES 70+ = Oi2 WIAHTAS. S Pw-buffers00 pL- Bindmg columnl 20102017 ¥ 215000 % g
s =7 T Ty E s o (213,000 pmE 127 #Y R2AATAR. Columng EIEH flow-
Bl Pl ki cabiihoge Gibe 2 ASE %NEsS 93§ B DANFML. BATBESH A= =X gEs P
EEREES through B2 CHAI columnd] 7IH=HIR.
uzaypar) N soaEnE, Yae ¥ L 0 u
ARDH it block S5 wathr batr, IS8, S-S x 3 T4 £ 1-393 Somltube O] SI WIH OLHE j0omlE LOFHL 7. PW3 buffer 600 iLE Binding column®ll £ 28000 x g (210,000 rpm)Z.
Buffer waste H7|8 ATAISHAE 4 ZBA vortex F 4<COIM 215000 % g (13,000 ). 10 27+ BAEE HEAR 3027 YAEAHZHL. Binding column® TS flow-throughls 12
5 4ENE HEID MHE pellet T 100mg & tube0] $T UHIULE TNY B 2 CHAI Binding columnt] TIHEHL.
EZECTERE LTS "
8 7H QAS O 8 THR. (3 28 4N
9. ColumnOiiAl EtOHE H73t7] 2I8) >15000 x g (>13000 Pm)2 222

2| o = Binding columng Al 1.5ml tube2 FHFAHL. Collection

Technical Support invir L / Website invir Technical Support invirustech@invirustech.com / Website www.invirustech.com
Technical Support invir i 7 Website

Quick-Start Protocol

Quick-Start Protocol
Jeovirus s o nVIRUS

.1-‘ ~VIRUS Quick-Start Protocol

Rev 20221020 R
Beniprep® Super Plant Total Nudeic acid extraction Kit (50) casnms Beniprep® Super Plant Total Nudeic acid extraction Kit (50) cesymans Beniprep® Super Plant Total Nudeic acid extraction Kit (50) cesnos
AN E O 53 H8: Downstream analysis (qRT-PCR) L& Downstream analysis (GRT-PCR)
r T [a] Mango
== 1
1-4: AL Lysis ¥ RNase inactivation § -
5-6: EHY A GDRAH - L o
— [
76 SeliE A,
\ i
9-10: 844 #2| £
i
ARE B E
S €
12: genomic DNA X3 ..
%:
13: £81€ DNA % Dnase H|7 I
2 total RNA HZY W E 7
1 e
14: TE salt HAH -
.-
i-
15: OfEHE A i
16: RNA 314 :
17: Downstram analysis i
Technical Support invirustech@inviruste ch. ‘Wehsite wainvinistach == = = ‘Technical Support invi i 1 Website
Technical Support invirustech@invirustech.com / Website www.invirustech.com Technical Support invirustech@invirustech.com / Website www.invirustech.com
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Clear-S™ miRNA extraction kit (IVT3007)= thek3F bacteria, cell, animal tissue, %3 plant tissue & 5-E

1FAE micro RNAE &&ZHola A&KsA F28 F A 208 ol F=0] 5= ds dar

2 FAE Jon, HE, FEEZEE, CCl, ¢3& A 5 EFAY 5% 545 AHE3A &
_/_'[:

ZAAE ST 47 8T 5 A

AR

Quick-Start Protocol

Rev: 2023.0831.

S ovirus

Rev: 2023.08.31

Clear-S™ miRNA Extraction Kit

O¥E § Chgst AI20IA miRNA 2 2 BHE + 2= 7|E

Cat# IVT3007

Clear-S™ miRNA Extraction Kit (100) cus wr3007

Quick-Start Protocol

Rev: 20230831

WVIRUS e

Clear-S™ miRNA Extraction Kit (100) cats vr3007

o 1LHE 27
T Clear-S™ miRNA Extraction Kit & CI¥8 bacteria, cell, amimal tissue,
HEA
1. HZ27H 2 EE plant tissue ZRE DELZ mico RNA & SEE0IT Aepi] Ty +
QU AotElgisUCk 20 # Lol $20| 2REls 2o BA2 240 oo,
HE, B22F2 GO, 233 SN & STPIL RS% B AR
AlS XX QHFT . i a
2. 28 A% YoiFMe 4 LEULL TURE ST @7 ALBE & fleUrh
o8y
3. HE #des 5 -Cikeh AIROJA AlS310 ETPEOR micro RNA &
-Spin-column Al822 £ NEY TS
~Phenol, chloroform 210] SAFE7s
HARXILLHA Z=H|S5FA{O} 8= E= © 88 4 =g
4. ATXEMAM EH[SAOF St BF s <DNA synthesis, RT-PCR, Quantitative RT-PCR, Digital PCR
GA TA rirustech GA TAb Invirustech
5. Az T 3 8o 4y 6 " ] T e M1 o2 3 4
= b E =
6. miRNA 3 % 8 = P 8
| essssseses =
DL Gk s T e
Saeis S
Technical Support i invi / Website i 2 Technical Support invi # Website i 3

Quick-Start Protocol

Rev: 20230831

ROWVTTH

Quick-Start Protocol

Rev: 20230831

ROWVTT

Clear-S™ miRNA Extraction Kit (100) cats wrsoor
3. HE 1daex

No. Component EtOH 27t HE 8%
1 RME buffert 40m

2 Wash 2 buffer 96ml 24ml

3 Elution buffer 12ml

4 RNA binding column_ m S0eax 4
5 2ml collection tube S0ea x 4

* RMB buffert H2014 TS0 4 = ULt THB0| HY Al SOCE 1082
FEAFHR
+ Guanidine saltt EBtE[0f Qoo
RNase away)

, WUE E4 HFAG BUSHK OHL. (O 32,

#70% Ethanol / 90% Ethanol / 99% Ethanol £H| HFHL.

4. ATFTRN FEHISHOF St BF
Ethanol (CAS#. 64-17-5), 82Tl (% 1) [B-Mercaptosthanol (CAS#. 60-24-2), 1M DIT E&
Nuclease destroyer(Cats. IN40O1 invirustech)]

A E27|, heat block £ water bath, DO Z2WH, ¥2E FF 2 023

Buffer waste H7|8 TAAHAS

Clear-S™ miRNA Extraction Kit (100) cats vrsoor
5. A= oy o g8 wy

L Bead beating Ho2 THijE 4

AIZ RMB buffer(350 u)2E M 10 ul & bead 7t SOIlE tube Of AT SOIFHR.
45m/s ©= 7500pm THOE 3057 THED, $EY 29 1-28 0 HHAFHL.
T HOISE A vortex AFHL. F2N HE SAR DOT HEE AHWIIHA
13000pm 22 1 2 AN EFAATHL.

. AHEAE DY Fe
1 HEw 2o AIRE AR AL $1 %R U22 B2 YD A DHAFHL
2 TME ASE §20] 51 RMB buffer(350 2t BEUH 104 & HAGE FFHL
T NOIER ZEA vortex AFMQ O|F FR L2 8%E 201 AHEE
AABZISUS 13000pm OF 1 EZ BUEAATHL,

. +20l g2 AEY A2 @= §)

1 OMEE 70T~ -20C 2 OfF WZAAFHL.

NEE ®HHU22 YH F 37 THATHL THNTEY AT 57 LS

|oBIFAL

TS B 1-3g 8 SomL tube O] £T UAE OHE 30m E LOIFHL

253170 vortex % 4014 215,000 x g (213,000 rpm)E 10 £2 BY B2 AFHL.

5. AHSUE BiZ|1 ME pellet 8 1.5ml tube 0f T RLB buffer(350 ul) 2 BAX 10
Ul § WAYR SOFHL
ol Fmo w2 gug 201 AES MAWIUN 13000pm 22 1 £
ERECLEY L

\'A cell HIZ ASE Z2

Cell §01 2! tube O RMB buffer(350 u)2 IR 10 ul & SOFMHL

H HOIER o vortex FFMR FZO| 22 8AE 2o HEE MAHIYH
spindown A2,

Quick-Start Protocol

Rev: 20230831

L nvirus

Clear-™ miRNA Extraction Kit (100) cate vrso07
6. miRNA 2 oy

@ miRNA Extraction kit & 2 method 1 (bacteria)

RMB buffer 233t AHS®Z(2f 350 4l) 15ml tube 22 FAFHL.

2 RNA binding Column 0] collection tube TI4FAIL.

3 2 WLE (350 ulB RNA binding Column 22 SHFHL.

4 42 ZURSOUA 215000 g (213000 pmIZ 1% FHEAHTHL,

s. RNA binding Column _ Collection tube®l pelletg ZE 223 910 gl £ 1
% (@50 & 2mi tube0] §7 FHL.(RNA binding Column & H2E EUCH)

6 4 RNA binding Column collection tube 7I9IFHI2

T FIYUN FOI2UE 2ml tube O 90% EtOH 1150 ul 5Of vortex D ¥ 2@
750 W4 RNA binding Column 22 S4FHL.

8 42 ZHESOUM 215000 X g (213,000 pm)E 18 HALATFML. Coumng

BT STUS UL U B2 BUL tsueR BRAFH AAR F O
column®f TIAFHL.
o 9 BM 7-auE BEATHL.
9. RNA binding Column 0f Wash2 buffer 500 ul§ column0f 23 215000 x g
(213000 pm)2 £ UEAATAL Columng BT FUAL HST A7

22 BUS tsueR SHAFH AT T Ol column®l UFHL (& 231 2A)
10 RNA binding Column EtOHS 37| $I3} >15000 x g (>13000 rpm)2 30%~1
£ E EAEE T ¥ coumn@ A 15mitube® §HFH2. Collection tubes H|
FH2.
1 Elution buffer 50-200 i column®l 2 1£2t B71 % 215000 (13,000 rpm)

2 127 FUEASO MRNAS SIFATHL

Technical Support i / Website 5

Technical support invi / Website jrustech.com 6

Technical upport invi / Website i 8

Quick-Start Protocol

Rev: 20230831 )

VIRUS

Quick-Start Protocol

Rev: 20230831

Lo nVIRUS .

Clear-S™ miRNA Extraction Kit (100) cas vraoo7

@ miRNA Extraction kit & 2% method 2 (Tissue)

AIZ 20mg & RMB buffer= T ¥ AS%S(2 350 ) 15ml tube 22 EHFHL
HBHO| O 15ml wbed] 70% EOH 200 l § FAFHL
RNA binding Column O collection tube TIHFAI2.
SHAD 70% EOHY EBA (550 phE vortex TH = FFE ANA bindin:
282 §AFHR
5. 42 THRSOUA 215000x g (213000 pM)E 1% BAEAAFAL

o EUU0 w2 2P 2-3wg HEATAL
6. RNA binding Column Collection tubed] pellet® &% ¥ 210§ A= K2 3y
(550 pl) & 2ml tube®) £ FAH8 (RNA binding Column & HE EUCH)
M RNA binding C¢ nn collection tube§ 7IHFHL
K30] FOI2 2mi tube(550 u)OF 99% EXOH 350 ul & 401 & 900 ul & vortex T
® $ S 700l 4 RNA binding Column O EAFHL
9 42 ZTURSOUA 215000xg (213000 (M 1§ HUEARFAL. Colmng S
T SNGS HPD P70 B SAL tssued B AHE F OA columndy 7|
EES T
o % @M 8-0UE BRATHL
RNA binding Column 0 Wash2 buffer 500 i column® 3 215,000 x g (213,000
PMS 182 FUPAATAL CoumnE SAT SIS HLD U7 B2 guL
tissue® EFAI HAHE R CHAl column0f 7IRFML (8 23 M)
RANA binding Column EtOHE M3t7] $131 >15,000 x g (>13,000 pm)2 30Z~1% &
£ BUES S 2 column® Af 15ml tube® EHFMR. Collection tube: H2FHL.
Elution buffer 50-200 ul column®l £ 122 Th7| % 215000 x g (213,000 rpm) &
BT BUEARO mANAR BITATHL

©

Technical Support 7 Website.

Clear-5™ miRNA Extraction Kit (100) cats vrsoor

@ miRNA Extraction kit % %% method 3 (option) (cell culture)

RMB buffer2 23 4E%E( 350 ) 15ml tube 22 FAFHL

ASU0| FOI2UE 15ml tbel FUAS| LS 2 70% EOH 350 ul & FOFHL.
RNA binding Column 0] collection tube® 7IAFHL.

FTAT} 70% EtOHS| EB (700 ul) £ vortex TW F FHG RNA binding Column
22 §AFMHL.

5. 42 THESCOIM 215000 x g (13000 pm)E 18 BUEARFFHR

o U0l UE 2P 23WE YEHFHL

RNA binding Column  Collection tube0f pellet FEX| 21 00) = £y B

(700 i) & 2ml tube®] §7 FA2.(RNA binding Column & HZE ELTH)

Quick-Start Protocol

Rev: 20230831

Jovirus

Clear-5™ miRNA Extraction Kit (100) cats wrso0r

7. M RNA binding Column collection tube® 7I%FAH2
& Bet0| §OI2U 2ml twbe(700 )01 99% ELOH 800 ul & 4101 & 1500 bl & vortex
TW $ £Y 750 44 RNA binding Column O AFHL
o M2 TUESCOOA 215000 xg (213000 pm)Z 18 YLEARFHL. Coumng ST
T EHUS HPD Y0 BS BUL tisued BEAA AHEL £ CAI columndl 7]
ATHL
o 9 £M 8-9HE WSATHL.
10. RNA binding Column o Wash2 buffer 500 4l column® 3 215,000 x g (213,000 Gontace s fotechnical subedrtand oy elatomiis
PmE 182 GALAHTAL Coumng S SJAS KD YN BE SuE Tel: 062-511-0682
tissue B4AI% AHE ¥ THAl columnO] TIRFHE. (5 231 HA)
1. RNA binding Column EtOH& HIZ{3t7| 131 >15000x g (>13,000 pm)E 30=~18 & Homegiage: Sulinmstschcon
£ SNE2 T $ coumn A 15ml tube EAFHL. Colection tubes HEHFAIL. O
12, Elution buffer 50-200 i column0] 1 182 Ti7| $ 215000 x g (213,000 rpm) 2
T BULIAC mANAE SHATAR
Technical Support invi i om / Website ywwi 10 Technical Support invi i om / Website wwwi 12
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2. NAF M 48 L AF 55
& 579 AFel AL dRHAJL, FH S FalA Bu) Folm, FH A AF TEES INA

35

.:’."‘ o VIRUS oo By RAD 0 Y A FELT 238 mEnE
Beniprep® Super Plant RNA extraction kit
| 2 —_—
| Be Laps W - I L] A
i T TFITLL u T v
[y L &8 L 2 BE RN &
- - i
R - &
| M i T T & 8 ] " LBl
1 ¥ WENEE NR
R -
. - TN T O N
sl systesis, NT.PCR AR AT
ik, M 5
HE 4L
#nt & gairs L] Ne L 1] L L] | L LR 1 AR+ a 1 |
T CLLT. EEEE g " 7 B neAEE ] TF] EEs
3 L] e L} o &% ] 1 ] L b | { | 4 =N L] t Y
. i il 5E & i " EEEED FLR ] Y
- ITaE NS &AMy vy i ] H ¥ ¥ N AL LI |
E | L E L} AN ase (1
ANEREE R0 AN FEanENEIaNNEN
- - e W W o == e} e 1% oo ek g
100 -1
; s
| - - " e kn
|='-=-=_= T e =
= - - Foomema " I
- — L
. 5
d | ol s e i A - a8 an . I
& Sam - M0 4m 413 a0 am 408 4 45 2 A ik 131 g At L 4
* BTN 18 413 117 3 ¥ 1.5 i 8 - el Mo il ni 4 4 40 118 ok ]

Agarose gel analysis and visualization of RNA  Purity of plant leaf RNA extracted using Average RNA yields from plant leaf samples
quality isolated with different commercial kit Beniprep Super Plant RMA extraction kit Purified Punified BNA was guantified using Bioteck Epach™
and thiz method Total 200ng isolated BMA from  BNA was analyzed through spectrophotometry Micraplate Spectrophotometer system

UG (mango), SB (strawberry), GV (grapevine), TM focusing on AZG0/A2E0 and A260/A230 ratios

tomato), PC (peach), BN (banana) and PA (pear

and 400ng RMA from PP (pepper) was loaded 1o

each lane.

¥ o)A ¥ =: http://www.invirustech.com/26
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IVT7003

nVIRUS e EINES] R&D HIE % MulA x| E

4}
e

|3ty @ kor =G

Beniprep® Soil DNA extraction kit

seniprep®

omic

Spin-column A&

CR qeuncing
Cat.#: IVT7003
AVIRUS e SApaTH R&D HE 9 MujA x| EEHE T & Kor £
HE SAE=
M Topsoil  Compost Redclay Andisol
Figure 1 DNA yields with Beniprep® Soil DNA extraction
kit from various soil types.
The Beniprep® Soil DNA Extraction Kit was used to isolate total genomic
DNA from 4 different soil samples. Isolated DNA was analyzed on a 1.5%
TBE agarose qel. M = Marker DNA.
Company Q
e le L Ll B T R TR ]
Figure 2. Improved and high-quality DNA whl\ brand-new Beniprep* Soil DNA
extraction kit from red clay in Chonnam, Mi
High Yields of Genomic DNA was isolated from ZSBmg of red clay using invirustech's and
company Q kit Iolated DNA was analyzed on a 1.5% TBE agarose ge.
.15 "VIRUS rcc: ERES) RED HE % MbIA DR EER] @ xor e
- ® company @ PRT—.
e _—
g e 4w
£ m o
D w 2
3
5 o £ o
s
200 LT
M Company Q invirustech M Company Q invirustech.
 Compnt st ot s o i
e e
N s 2 - M B
Company M invirustech
1 2 3 4 1 2 3 4

Figure 5. Comparison of Soil DNA extraction kit for isolation of high quality DNA of soil microbes from andisol in Jeju isiant

d.
enaric ONA s sltd 1om 260 of i usng st nd company M' K slted ONA v iy on a1 5% O agarse oo

1= Mk

Eo]# #A: http://www.invirustech.com/44
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- IVT7002

nVIRUS vecr e ]

inVIRUS recu ENE]

HE SMEE

R&D HE W Mqu|2 o

i)

X EREE TR

Beniprep® DNA Swift extraction solution

Cat.#: IVT7002

o
[
e

R&D HE | sty

ELTES .t

B

x| 2

b

Manual

AlZ 2EY(sl 1) TR

H (10 4l PCR tube, 50l 2)
¥ 65C 108
S 95'C 102
= PCR 7| Bl
1-5ul A&

C 10min
95C 10min
4c =B

£ 65, HEY BT 2F Thsk HE

Hs

Beniprep® DNA Swift extraction solution manual &

S o]x &= http://www.invirustech.com/38

B

2022-07-14
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- IVT7006

.ﬁ'. nVIRUSrecu NS R&D HE L MH|A K|S 239 siEng @ xor £

Beniprep® Super Plant
Total Nucleic acid extraction kit (50rxn)

Cat.#: IVT7006 [ £B| X7t 350,000 (VAT EE)

.1'4 nVIRUS recu SIAAH R&D HE o AElA kb =30 mEk @ Kor s

HE YHEE

£

T etz

90w pe

-

J

RE

s C{f;‘

e

S el IR i

IS

o Genomic DNA

o 285 rRNA

185 RNA

Edo]A ¥ =: https://www.invirustech.com/39
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- IVT3007

.l‘a nVIRUS ccx A7 R&D HIE % Mul2 nAxIE =g =@

Sample Preparation

SamplePreparation

Clear-S™ miRNA extraction kit (100rxn)

Clear-S™ miRNA Extraction Kit = Ct2! bacteria, cell, animal
tissue, E&plant tissue2 FE| TEEE micro RNAZ HEXH0|T 4
o1 $E + 2 eSS, 208 Wil FB0 2tE

A2 P50l o0, M, SESEE, CsCl, YRS HH & W
F5T 2US ABT BALD ANUTE EHD 43 48T + gL
o

CIet AIROIA 131 D 27O = micro RNA &
1

Spin-column HE2OR &

Phenol, chloroform g0

c8gxNs
CDNA synthesis, RT-PCR, Quantitative RT-PCR, Digital PCR

Cat.# : IVT3007 / 48| X2} 350,0008 (VAT )

nVIRUS reci e R&D HE L Mulx oUAH =39 A

™

198 bacteria, cell, animal tissue, B plant tissue 26| 1 E £2 micro RNAS SE40|
# ol F20) asie PUE WA 7 450l Y20, QPCR X A BT 28 o B0l AT LR 4 = FAE
WE, 82258, CsC, UTE HY § SWAF HFT BUS MoK B

A RIS LI 20

Company A Company B Invirustech
M1 2 3 4 5 6

Fig 2. Visuslization of bacterisl (£ col miRNA using CGE-based
biomolecule detection system, mANA wa: extracted using Clear-5™
IRNA Extraction Kits (nvirustech) (lower marker = 20 bp)

Flg 1. Bactersl (E colf mRNA edtraction using seversl miRNA
ot ‘of different companies. Lane 12 suppler A lane 14
Suppber B, lane 5.6 imirustach

M o112
- i i -
-

100bp b -

500bp»-

- <«miRNA S =

e Fig 4. Real-time PCR was performed with purified smal (micro) RNA using
miRNA extraction ‘companies MRNA wat extacted hom 1obacco Uing

Fig 2. Plant (Tabacca) IRNA extraction using several miRNA extraction o5 RN Extracton Kis fvrustech) fwer markes = X

kits of different companies. Lane T, supplier 4, lane 2, supplier B lane 3,

invirustech miRNA extraction ki, kane 4 invirastech Toral RNA extraction kit

&9 o)A & =: https://www.invirustech.com/72
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AFE dd =i 2 34 &9 113

) 55

IPET 2}H| 7H'& L2

=49 94 8 =4 (=,

a8 E

X ‘dak(= el EFEH)

2y £5] 59 47
- 21 8 5212

- RNase?} 25 78 ARERE M2 =

Sots gl
EHANEE L XL H=H Sl 0| 2R2E HIEE EHZEE X
L HIEH H

. BEH50| #EH Am2LE Bt mEos
. NE NE2SE uNE 2o UE Uy

=N £9
PCT &

o 24

AtgLt §AL

Method for extracting nucleic acid from sample rich in polyphenol and/or polysaccharide

. Cixtel B8 sH@EE ASe 2H))

43
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4. otdi#= & A4FF HAF (housekeeping gene, qPCR)

ofd A A
2 real-time PCRS 233195
- &2 34 (Amplfication curve)

Fluorescene Fluorescene
5 % % 8 5 8 % 8

Fluorescene

Fluorescene
5 ¥ % & £ 5 ¥ %

L]

Pepper housekeepping genes

IS T 91000057 IRRIRNESIT FRNL N NS AT AL ADAS

Cycle

Mango housekeepping genes

/

L3S 7 9% L0BRRATIRRL 2N PR 2T 000 DO 08 AT MR AL 40 4s

Pear housekeepping genes

[

ERS T SUNLNISATARREINISIT FRRLDANS DT I AL 40 0%

— il
— Rl
—— Aaitint
— Atind
— e W
M iona M)
e it M)
—— Hinions M1

Tomato housekeepping genes

—
— IFi&
—
— P&

— PO
—GAFDH
—— GARDH
—— GAFDH

4 :
4
E
E
E
E

L NS T % MIANISATININ NS IT 2950 D005 07 I AL 4045 —h

Fluorescene
e 5 % 58555 388

Fluorescene
,::ut:::::i

Fluorescene

SELEEEEAN

Fluorescene
s+ 55323823313
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Aol % FEHAEA FAs] 9shel, &

1 Ay BE Z&Eo A gPCR 3%

=3 =1

=i
b
Z 3 o
L I =

housekeepping A Zg}o]
Fal o] A=A

Strawberry housekeepping genes

— aCTg
— AETIN
— agTeg
— AT
— AR
—— GARDe
— G
—— GAFs
—

—

B85S 7 % UNANASATENII FRES I IS 00 RRNS DT DAL A0 4%

Cycle

Banana housekeepping genes

— A Tippd
— ATl
— ACTippd
— ACTippd
— s
— ks
—ifls
— s
—— AT
S i
— G

LS T % 000NASATIRRN TS0 0 D0 D DR 0T M40 4045

Cycle

Peach housekeepping genes

— ety
— Gl |
— Gk ]
— et}
— GAFC
— carom
— CAPOM
—— GAPDEH

NS T W INENISATENEL PRSI ND RN BT MR AL A%

Cycle

Grape housekeepping genes

LN S T 90000007 IR 1IN IS 27 9 R0 B0 05 BT 041 A0 45

Cycle



- g3 =4 (Melting curve)

Strawberry housekeeping genes

Pepper housekeeping genes

1pindylp

Temperature

Banana housekeeping genes

Mango housekeeping genes

H 2

1p/indylp

Temperature

Peach housekeeping genes

Pear housekeeping genes

- 2

1p/naylp

Temperature

Temperature

Grape housekeeping genes

Tomato housekeeping genes

Temperature
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4, ZE 2AYE d44FE7H des 2 1FF dAAFE HS
- #&, AT AR A 228, =71, BeEDolA 1FA AiFE AT A 3xZ A FikFFol
2% FYUS. 1 F Ve AP WS BAE AAH volds ol FHokd ypolnE Yzre
ol g5kl wolz 2 UALE 5.
i
sample o T &a1 | ®al
2AE dx5E Ay

» o FAFAAZE HiolH A A}

L AP A8 #453F £ RNA QC 27

NBEE ALY ZE 2] &3} oA small RNAS} Large RNA
™ PCR T+ RNAseqoll AHg-3}7]e A3slH .

- RNA gel electrophoresis

9 ribosomal RNA band 7} #Z= o

| Sample Sample
| 3607230 | 1.835 2033 | W02M | 2314 2349 | 2030 | 2317 2I87 | 260230 | 1.562 2104 | 260230
| pglpl | 48196 | 58.144 | nglpl | 131995 | 1.7 ng/pl | 3M7.079 | 264.863 | ngipl | 950.787 [ 1207694 | nglpl |
™ T v T 7 T 3 | 4 | % | & | °r 1 & 1 % 1T ®» | o | w | W | W | % | % | ™ |
—
—
——
—_—
—
—
~

T

peiip




Sample | by | sy (g =t Folut | 228 [ol2 7= [ dol=o}| Felgy =
Region | ZtH e

260/280 | 2.048 | 1.977 | 2.071 1.94 2112 | 2.108 | 2.041 1.872
2601230 | 1.941 0.872 | 2.239 | 1.39% | 2.448 | 2.431 1.716 2.19
ng/ul | 92.055 | 38.788 | 155.852 | 288.464 | 225555 | 4471 | 71.223 | 8.952

2. RNA Quality Check, TapeStation RNA

RNAseq= 3sl7] 9138t FZ3 RNAY qualitys &<lstaa, 2% F343t39 =

7t 3k EBUHEIE, A, FA F7HEEep, s 7HFokhh), ARlE HEE E, s, 99 s s
AT a(E3, AR, oy Rof)

O Lie AR (e _ME) R4 TERoR
I"- 24 'I - |.‘
: [ [ :
§ Lotilled i ==
i = | = —
{ o s e ;‘-‘F. B -
LN fe G111 - [t L < —
43y _Foluh 58T S ST by
BT I |
I 1A |
4 - | —_— -
| . - e |
- = i | Il
1 fﬁe‘..r.v' ‘:II - e - I i -r = ."'-! s - ] .dl""""}"".'.*. iT
LY e (W AR » (0E_olseoh
[ ¢
l‘f'
{ - : k. - -
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3. Library preparation and Sequencing

- RNA Library QC A%}
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- NGS Raw Data (NovaSeq6000 S4 =%, 100bp insert, Pair End reads)
RNAseq 23 T& A]&°|4 Raw-dataE total 100,000,000 reads o]/ R 5}5 <.

* Software : Bumina package bel2astg
* Fastq Qualty Encoding © Sanger Quality | ASCH Character Code = Pheed Quality Value + 33 )

(el

Sample Total Bases Read Count GC %) AT (%) Q20 (%) Q) |

1 10,949,502.314 108,410,914 4394 5606 98 77 95 89|

2 10,746,427 270 106,400.270| 4455 55 45 98 82 96.14

3 11,109,960.408 109,999,608 44.32 55 68 58 89 9627

4 10,587,364, 390 104,825,390] 48.79 51.21 98 85 9631

| 5 11,229.395.736 111,182,136 4280 57.20| 58 85 96.13)
& 10,909,123,120 108,011.120| 49,16 50.84 98 85 96 2%

7 10,957.285.776 108 487,978 51.24 4876 59 03 96 61

g 10,656,379.912 105.508.712 4533 54 67 98.78 96.02

| g 10,925,763.072 108,175,872 46,68 5332 53 95 96.48)
[ 10 10,615.515.514 105,104,114 44 45 5554 59.01 9648
" 10,689,457.210 105.836.210| 4454 55 46 98 97 96 45

12 11,633,678 516 115,186,916 4334 56,66 98 87 9621

13 10,864,684, 776 107.571.176 4385 5615 95 87 962

W 11,055 268 504 109.458.104 439 56,04 98 83 96.17

16 10,964,081,058| 108,555 258 4820 51,80 58 83 9639

17 10,689.519.628 105,836,626 4751 52.49| 959 96.43|

| 18 10,734,723.592 106,284,392 4327 56.73| 5898 96 35
[ 19 11,079,173,992 109,654,792 4864 51,35 98 84 96 27
[ 20 10,915,996 978 108,079,178 4328 56.72 58 97 9.49]
[ 21 10,810,335.828 107.033.028| 4591 54.09| 98 81 96.03|
2 10,757 807,546, 106,512 946 43,08 51.92| 98 86 96 25|
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4. RNAseq Hlol2]& BA mo)zgel 75
RNAseq HIo|HZ5-E virome #4& dt71¢lste] ofefjo} o] vpol=Zeele FH335. ofefl dol=
2t AgEtE Z]E AET 4-5¢ # A BHAME AEY 354 R B Ad&sta A
Z3tA virome £4E& & F Ue

AR

RNAseq RAW file Virus sequence
(fastQ format) Referecne DB

Fastp (V0.23.1) Kallisto (V0.46.1)

Trimmed fastQ file Virus DB index

Pseudo alignments

T~

Read abundance Mapping file
(Tab delimited format) (bam/sort format)

Ssnagrs.

»ML QAEE 1.1 §6TT
L

TOCTAAALLAAAALTAL
CTALOCALGT T GOTATATATTTCCTYTTAA TGOIT OGO T GOGOGRAGET T T TCTCTTOC
AT LA G T AT AT Gl AR ST LG T A TT LA G Sl s LT T AR AT AR
TTGLAATTALGTLLTOIT u

= - e e s i Hovrd mm‘"mﬂ mﬂﬂﬁm
Cactus virus X A AT T

- - CABAZLTOLLLTTT CCALTT ACTCASCTACT AL
Pltaya VI rus x censss CETTTTCAAAACT A AL AT AAAAACYCT CTA TGCCACARTT G TACTTOCAGTT

R CATY, COCTT LT AL CCA R TA TG T TAALA T AA T RALLTT AL
COTTCTOTTTTAL TROAG TTALLL .

T o e s ——

Visualization and

Virus count Contig discovery

&30l A Cactus virus X¢} Pitaya virus X £2413t= ol #A3F =2

QRN l
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5 ofdt] FFAAZE Hlol X 4 Ao

In-silico &4 23 I &3, FF HJHAZR, A5 NEW, AFE d& AsdA 47 Ho 259
Hlol 2] 22 A2 LAY nlo]# A% reference genomeol mapping @ RT-PCRZ ujolzj~e] &
AE AF3AS. olF Holg 2 grE Hloly 2o AFAAE AREI|A AlFEAY 8 (phylogenetic

NGS Alg =5 9 vjo|z2|A 55
Ao A= A& gjo|gjA-1 A% vlo]g]A-2
&=
7]
= | o}
~olu}
EA =N
Y

L3} Cactus virus X Pitaya virus X
LEES
ofT o
1421 | Papaya leaf Curl Guandong virus | Euphorbia leaf curl virus
1] = 22 | Papaya leaf Curl Guandong virus
ofj=9}t1 | Papaya leaf Curl Guandong virus

aC. |al_ oot o|ok|ofok [ojok |0 [0S.|a2. [0S, |L. [F | |02z |o

ol | 9l .98 |02 024|024 |02t oL |l [0R|of [0 |0k [0 024 |

jajo
A
oru
B[}
o Z% 1L
fie | polul
sl =28
sid | ofE7t®
oid | o] xof
S| By =2 Citrus leaf blotch virus Citrus tristeza virus
AFe | 83

NN DN DN == = = = [ | | et | ot [ et =z
'th'—‘OLOOOQOVOW.bo.)Nn—-OCOOO\?O‘)OW.-boJNr—\.O

AFe | gHzs

©
/

9
<
&

contig 6 B51%

-
°”tfg‘6

Pisuviricota 0.5% I:]
I 0.3% ;
Negarnaviricota 0.1%

(W
Nucleocytoviricota 0.1% E===§

Herpesviridae 0.04%
wAclassified Viruses order 0.03%

wnclassified Retroviridae genus 0.01%

ontig_1446 0.0009% -

Krona chart of viruses represented by HTS
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- Read mapping to reference genome

a

e

-

n

"
(s’

(igpspsasaanmonnnt
|yedase

e

“‘_._:_::_::.::_

1_PaL.CuGdV

A
1

m::____:_:___j

_‘m=ﬁm““ T

o™y

‘%."%F_iﬂﬁi%z_PaLCquV
CLBV (LC717799) 8,743nts

5,

J m-m-um-mmnmmmmmmn
i .n > ; mmm—-umm““m“-uumm
: e m_ T
S al |, = | --n- = -EBNNBN-
D.._ ] § — 1" a. m nﬂmmnﬂnm
L] K | 2 | -__ n-l
i NE o £ M“m%m“mmmm,.m..umnm.
& | = |1 A J “n—-m_“-mm-..--u-_n__.-.--
= |5 J R nn-mm_mmmmmummmnmmu.ummmmmmm
e | o 3 -.m
1 _.__E______ ]

mm_[ st mmmmmmm.mm.m.mmm
__-

==
FEESSSHSSSSESSSSESEES
mumm__munmumuunm

A&=_g&_CLBV

_46_



- PCR % A9 7]uk uhole} 2 7l

F7 2l A

Q

Name Primer Product size
CVX_Fwd CCACCAACCTCACTCCACTATCAC 445 bp
CVX_Rev CCTTGGAGCCCCTTGGTGA

PiVX_Fwd ATCGTAGGGACCCTGATCATIIIIAGAAACCT 689 bp
PiVX_Rev CTCCCTGTGGATGGCCTTTIHITTAGGTATC

PaLCuGdV_Fwd | CGTTTGGTACTCCCCAAGA 254 bp
PaLCuGdV_Rev | CAACAGCAAAGCATTCTCAGT

EulL.CV_Fwd AGTGGTCCCCCCTCCMCTAAC 342 bp
EuLCV_Rev CAGCCTCCGTCGAACCTTCG

'm | 1 | 2 | 3 | a4 | s | 6 7 | 8 | 9 | 10
———

——

-._ﬂ——-_

[ |

ad

oo oY o9 e g g

38 g

834

88 | AuZ (AT 0jEYD PR AT R

Ry = i,

8
EYD WPAZ2| O 7=

PIVX PaLCuGdV

EulLCV

445 bp

689 bp

254 bp

342 bp

4
!

g o

F

Sample

HIZ Lemon

REFERENCE title
ab_name Kim,MN.Y.
ab_name HanY.S.
ab_name Park KB.
Unpublished
2022

status
year
hold_date 20220901
1.8743  mol_type genomic RNA
arganism Citrus leaf blotch virus
collection_date 2022-06-0
country South Korea

host Citrus limon

isolate LM

codon_start 1

transl_table 1

DATE

CLBYV_LM1 source

cDs 73.5961

CcDs 5961,.7049 codon_start 1

transl_table 1

cDs 7114,.8202 codon_start 1

transl_table 1

Primer

CLBV 2 | CLBV 3

product coat protein

First report of citrus leaf blotch virus in lemon in Korea

preduct  putative replicase polyprotein

product  putative movement protein

al O

Azre g2 Alg CLBV dHlo]lg{A A& 9 98 Ay

oln

=
=
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dhol2 2 A ik AT B

4 59

i3

_ﬂ: ABO30138 Cactus virus X isclate: Jejus
ABO3013T Cactus virus X isclate: Jejus

36

AB930139 Cactus virus X isolate: Jeju?

AB930134 Cactus virus X isolate: Jeju2

AB930136 Cactus virus X isolate: Jejud

_I.-I: & LCE53502 Cactus virus X YAT RNA
AB930133 Cactus virus X isolate: Jejul

£ _: LC 128411 Cactus virus X genomic RNA
1 AB930140 Cactus virus X isolate: Jejus

—— AB30141 Cactus virus X isolate’ Jeju

17— MW051787 Cactus virus X isolate DSMZ PV-0746

7

AB930142 Cactus virus X isolate: Jejul0
KU497483 Cactus virus X isolate HN-HO04-2

KU497484 Cactus virus X isolate HN-HO04-1
7 I
] KU366335 Cactus virus X

13

MNOSTEET Cactus virus X isclate hyl-GY

n

KY581587 Cactus virus X strain NI
&1 ——— AB930135 Cactus virus X isolate: Jejud

»

L BK011045 Cactus virus X isclate alfalta A

59

KM365479 Caclus virus X isclate TW-5149-20
AF 308158 Cactus virus X

LCB02095 Cactus virus X BJK
92
_HI: AY241302 Cactus virus X

Cactus virus X

42

57

{fﬂﬂﬂmmmmwmmm

72

KPT25057 Ageratum enation virus isclate CN2
KCT95968 Ageratum enation virus solate TCI58
KNEE2B23 Ageratum enation virus solate NBRI-3
ﬂ: JN135234 Pepper leaf curl Lahore virus isdate Lucknow
JN135233 Papaya leaf curl virus solate Lucknow

ar

_E KJT4T958 Croton yellow vein mosalc virus isolate CYWWV-Del-Cramb
o HGO3T524 Croton yellow vein mosaic virus isclate 2173

[ KUB63149 Tobacco curly shoot virus solate YN3527

9 —— KX083555 Tobacco curly shoot virus isclate SDOTTD

KROS4067 Ageratum yellow vein virus strain Guam 13-86
ANRIETE4 Tomato leaf curl Guangu virus Bolate GX-1

_[: ANRIETE6 Tomato leaf curl Guangx virus sclate GX-3
£ AND3IBTES Tomato leaf curl Guangx virus isclate GX-2

FM87911 Euphorbia leaf cur virus isclate Fujan

MK066923 Euphorbia leaf curl virus isclate JB17-PF22

MK065915 Euphorbia keaf curl virus solate CN17-PF11

& LCBS53506 Euphorbia leaf curl virus DY1
—————— MK673114 Euphorbia leaf curl virus solate GNPF1

_[: MKOB66925 Euphorbia leaf curl virus isclate JN17-PF24
n MKOG6S2T Euphorbia leaf curl virus solate JJ1T-PF10
— AJB11911 Euphorbia leaf curl virus

28 —— KCB52148 Euphorbia leaf curl virus isclate Shandong

Euphorbia leaf curl virus
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100 | 0.00
0.00

0.00

MF784855.1 Citrus leaf blotch virus isol BT1 g
MF784856.1 Citrus leaf blotch virus isol FJ72-1 I g
MF784854.1 Citrus leaf blotch virus isol YR1 g
MF784853.1 Citrus leaf blotch virus i LHO0702

@ LC717799.1 Citrus leaf blotch virus LM1 RNA complete genome

MN495980.1 Citrus leaf bl h virus

MG572236.1 Citrus leaf blotch virus isol

HBYD

EU857540.1 Citrus leaf bl

h virus i

NZ G78

genome

AJ318061.1 Citrus leaf blotch virus ORF 1 ORF 2 and ORF 3 genomic RNA

MTO038390.1 Citrus leaf blotch virus isolate 0521612/CA BL complete genome
99 | 0.01

|W EU857539.1 Citrus leaf blotch virus isol

NZ G18 p! genome

MT863785.1 Citrus leaf blotch virus isolate JX complete genome

KR023647.1 Citrus leaf blotch virus strain Prunus complete genome

MW713062.1 Citrus leaf blotch virus isolate CLBV-PY1 complete genome
99 | 0.10

100

|ﬁ MT767171.1 Citrus leaf blotch virus isolate ML complete genome

MW713063.1 Citrus leaf blotch virus isolate CLBV-PY2 complete genome

MH427034.1 Citrus leaf blotch virus isol HZ I

100 | 0.03
0.04

oL MG604237.1 Citrus leaf blotch virus strain Actinidia complete genome

MH427033.1 Citrus leaf blotch virus i XL 1

JN983455.1 Citrus leaf blotch virus strain Actinidia substrain V18 complete genome

JN900477.1 Citrus leaf blotch virus strain Actinidia complete genome

100

JN983456.1 Citrus leaf blotch virus strain Actinidia st

ain V20

JN983454.1 Citrus leaf blotch virus strain Actinidia sub

ain V1

MK135436.1 Citrus leaf blotch virus Ac isol MX 1

MH144344.1 Citrus leaf virus 2

OL871235.1 Citrus leaf blotch virus 2 isol. S

MH558590.1 Citrus leaf blotch virus 2 i

I CN-2 I

0.00 =

Citrus leaf blotch virus

31

KUS46997 Tomato leaf curl Cebu virus isclate BH2-Bulkidnon

EU48TO09 Tomato leaf curl virus clone AFPLS
EUM8TO42 Tomato leaf curl Cebu virus isclate P134
- EUMSTOZ9 Tomato leaf curl Philippines virus isolate P36
r - ABST1862 Corchorus golden mosaic virus Bangladesh: Sherpur-2013
= - FME3902 Corchorus golden mosaic vinus india: Bahraich 2008
FNZ102TS. Okra yellow crinkle virus solate N13F2
FNEZ1008T Okra yellow crinkle vinus isclate ASM11
MMNZ2O4566 Mabastirum yellow mosac vinus soclate YINII22

or

T3

KM16237T Mahastrum yellow mosaic vinus soclate NN
—— KF912950 Mahastrum leaf curl Guangdong virus solate G8
FJT12189 Malvastrum keaf curl virus

&5

4 LCES3504 Papaya leaf cur Guandong virus DY2

4 LCES3503 Papaya leaf curl Guandong virus DY1

E - 4 LCE53505 Papaya leaf curl Guandong vinus JH1

— MG25TE84 Papaya leaf curd Guandong virus isolate DY 15-6
KP8TE482 Papaya leaf curl Guandong virus isclate BXGS
—— NHKOTO46S5 Papaya leaf curl Guandong wvinus isolate JJ1T7T-PF8

—— MG25TES3 Papaya leaf curd Guandong virus solate DY 14-3-6
MNHKOTOS64 Papaya leaf curl Guandong winus isclate JN1T-PF 16

— NHOTO450 Papaya leaf curl Guandong virus isclate CB17-PF4
MHKOTO454 Papaya leaf curl Guandong vinus isolate GW17T-PF8

&k MEKOTO453 Papaya leaf curl Guandong wvinus

solate GWI1T-PFT

Papaya leaf curl Guandong virus
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First report of pitaya virus X infecting dragon fruit (Selenicereus

undatus) in Korea

Nam-Yeon Kim'- - Yong Hun Jo? - Young Min Bae' - Kyung-Pyo Lee’ -

KiBaom Park'

Recerved: || Hovernber 2071/ Aocepted: 26 February 2011

€ Tht Aittoia) ureded eachuises bonteli 50 SO0t Mullens o Pabsksgia Vegetale (5L PA V) MOIT

Keywords Konen - Dragon (ks - FivX - HTS - RdRp gene

In June 2021, virus.like sympioms, such a8 Clear mosaic,
latiage discoloration, and moltling were ohserved on the
leaves of dragon fruits grown in a greeabouss in Yeon-
£ami, Konea, A iodal of 60 dragon fruil plants were observed
and 7 plants were found with sympioms. Tolal RNA was
exiracted from a symptomaiic kel using the Beniprep®

Super Plant RNA exiraction kit (IVT7008, Ivirusasch Co
Koreak A cDNA bbrary was synthesized and anatyzed
by hagh throughput sequencing (HTS) using an [llumina
MNovaSeqhi0 5+ sequencer, Raw reads were quality fil
tered by FastQC amd de pove xssembled using the Trinity
msembier. The assembled contigs were blasted against the
viral reference genome database in GenBank. Nuoclootide
blast searches showed that some contigs shaned highest
identity (99,11 and 59.22%) o cactus virus X (CVX ) and
pitayva viras X (PiVX). To confirm PiVX delection, raw
reads wers mapped to 3 known PiVX complete penome
(PR30IIT; 6477 nib using Bowtiel program. The resalls
showed that tolal 2428730 reads were mapped and the
consensus sequence (LOA63469%, 6668 nt) was oblained.
Moreover, iV X was confirmed by one-stép ET-PCR using
PiVX-specalic primers designed from 2 regron of the RNA-
dependent RNA polymerase (RARp) gone PIVX 1735 LI
S ATCGTAGOGACCCTGATCATIHAG AAACTT-37)
and PAVX 2412 DN (- CTOCOCTGTGGATGGOCTTTI-
IMTTAGGTATC-3) (Park et al. 2021), The specific ampli-
con of 659 nt was cloped and sequenced. The 631 nt RdRp

' Research & Development Cesier, lavirostech Co., ac,
Ciwangs 61 371 Korea

! Depariment of Applied Bislogy, Instibee of Faoviroseeislly
Frizndly Agnceiters, Chonnarm National Universary.
Ciwasen &1 155, Keeea

Pubdbabuenl endime 25 Mok 2023

i
M

sequence was identified ond the BLAST analysis showed
0% identity with the consensus sequence (LOGS4609),
P0% identity with ihe RARp gene of PiVX izolates from
Hylocerems 3p. (JFO30327, Triwan) and Mwlocerems pol-
yriizus (MNOBRZS2D MNOE2323, Chingl. To deserming the
incidence of VX in the original peenhoass, 15 additional
dragon fruil samples wene collectad and 1esied by RT-PCR,
showing that 4 samples wen: posative for PFiVX. To the hest
of cur knowledpe, our detection of PAVX by HTS and con-
frmation by RT-PCR i the first report of PiVX mfection in
Selenicerviny wadiafuy in Korea.
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First report of citrus leaf blotch virus (CLBV) infection among lemon

trees in Korea

Nam-Yeon Kim'~ . Kyung-Pyo Lee'” - Yeon Soo Han® . Ki Beom Park' O

Recerved: 17 Dcinteer 207 F Acorpiied: 27 June X011

€ Thee Authhor(1) under enchusive koonoe bo Sockets Makana di Fatologa Yegetale TS0 Fa ¥ W23

Hiph-throupheunt sequencing (HT5) 13 2 powerful toal wadaly
spphad = plmt ocorplomnes, pencme wequencmy. plist-
patbopen wterachon studse:, and 1o the dizcovery of novel
viruses and viroeds. Lemon (Cierus =tlimon (L) Busm. § (pro
.} [medica x awramfolia]) 1 Be thad mest wportant cat-
as Spetiis i the world (Deltidn et al 2017). In 2022, laasm
plaety with foliage discoloraton meotase, sod monhag were
ctoarved 1 Joyu zland, Kerea. The stody meloded approxm-
mately 1,000 lamon plant:, with and sstomated percectape
of symptomate plents was 3%. Total BMNA was extmacted
from a pooled sample fiom symptematc lmaves unng the
Benprap® Super Plant RNA extraction kat (IVTT005, lnv-
naseech, Korea), A cDNA lbrary wis syothenzed and sub-
pected to HTS oo an Hhemizs NovaSeqfi00 54 sequemce
Row reads were obtured and quabity fillered by FaurQC
BMA sequencing data (55,728 620 reads) was deposited iz
the SPA mepostory (SER23849222) and de move avsembled
by the Tnamy astembles MNucheotude blast smalysds of con-
ap: apunz the WOBI vimes darsbase revealsd that & large
comtig (5817 ot) shared boph ideninty witk cobrez leaf blotch
v (CLBV). To confirm CLEV detecton, raw meads woere
mapped to 3 koews CLBY complete peoome (MF734854;
§747 nt) unng the Boownel propam. A total of 385130
(0.7%) reads were mapped and the conemsu: teguence
(LCTLTTES. §74%) was obtumed To venfy the pressnce
of CLBY, an RT-PCR asay was conducted wath 3 CLBV-
specific toro-promar et (FYREY; partal replicate polyprotemn
and mevement protun and F3 RS, parnal movement protecn)
(Cao i al 2017 PCR products of the expected 2100 (412

Published online: 07 August 2033
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and 557 bp) were closed. sequenced. a=d mubjected to Gren-
Back BLASTe wxch Two sequance: thared 100% iden-
bty with the consenius sequence (LC717799) and over 36%
of the oucleohde identites were shared wath other CLEV
woltes. To determune the mexdence of CLBVY among benon
plants o the fum i Jeju, 20 sdditonal lemon samples wern
eollected 3t random and tested by RI-PCR. Thres sddinonsl
twsted, ponative for CLBY. To the best of cw kmowledpe, gz
11 the frst report of natoral infection with CLBY m lemon n
Eorea. CLBYV has besn reported o imfect satima mandana
(Park #t al. 2019). Addsbenal marveys wall prenads wpsde-
mislogical data nd could balp mitigais CLBV iafection i
lamson and syrrems mandsns in Koma

Thais week Eoorea Lnones of amd
Preimin b Tahmis B Feod Amistes s m"““‘m
eroagh Teckaclofy Commerciakianon Suppon Propmm, fmded
by Mfsmdetry of Agriceliare, Food and Baral Affuin (MAFRA) (o

E2104-T)

Declarations

Coniflict of interest The suthory declow that ey B o coafict of
e

Ethical approval Thas aracls dow Dot conies oy iendes widh bureas.
pastacipanty of ansenals parformed by soy of e suthea

Referances

Baloan | M G, Eypimoss O, CusnSiola oA & Exseban M A 2017
Dy delnyinamd lemen pesl meproves the e b oo e
amicadase woens of plthesd vesbems (Gpares e L) Fud
& aailfa L ]

CooM I Y Q. TaaX YepFY LR H, DouC ¥ 2017
Fam repor of Caras. bead blotch vinas = Lemos in China Plaar
Deisse 101(E) 1551=-1581.

Pk CY, Pask J Eim H etal 2019 Fing owpor of croas ladbloxch
wirus @ Sacvems prandiaciy in Korea. | Flant Peshal 101, 1338

Publinher's Sote Sproper Natore pemm, nenmmal with regad 0 funs-
dirgioan] clanm m published meps end o snonal sfih oo

& Springer

_51_



= ok @ HE 7Hed olFH FAFAv 4A R 7124

ofe] @AM FitFFo] THEStES ol diFEAR ] i rxdT 5 A
ot e} o] #F mAEe 32 74 B FH AYe|es A

of EAlste o AREH AEPS A ] &
o OARle YS9, HFH o= 30 =

- Design direction

@ Direction
1 DIRECTION

g Ey
- el O Negn Ny
= PUSH TYPE

- BEa W2, age) By L t E"

= C| T research

- EAF &A1) OAgl EdE 24}

®

Z 1 RESEARCH

- B} @ By

-t kel A4

@ 1 DESIGN

- PYHY pICIRY HE

2 GERe BUDE 5
oj EolX] Q=%

HuY =ao|2 S@al W2

2] 28

RR oy QY fEra
SN 28 BO| =@ Hiu

_52_



EIII-Ol ERx

O = O
CERTIFICATE OF DESIGN REGISTRATION

s 5 H 30-1201761 =
Hegistration Mumber

e e H| 30-2022-0013741 =
Apnlirabine Mamhar

sy 20224 048 o08Y

Filiesg Date

SRy 20231 018 27%
Aegistration Date

582 78 4 M4 B &

1yie af Hegistration (EXAMENED REGISTRATION)

g’éq Class

Hl24m

Eixpelal chitol sl B8 rana

W FE A

WEIRER

Uy

FHTIAL QUHE0| 2 2E]T(200111-#2#w4rw)
BETUA 27 BEZ 77 2015 (S5 HENS A YHERUL S ME)

Fi2l CIXtRl2 TCixRIB Sy, o e} CIXA S AR SEEUSE
SERULEL

This is to certify that, in accordance with the Design Protection Act, the design
has been registered at the Korean Intellectual Property Office.

20234 1@ 27¢ GRIEE BYTE

x ERAEE BYSMZ

e
K]
COMMISSIONER,
KOREAN INTELLECTUAL PROFPERTY OF

= A1 Ay
Korean Intellectual
Property Office \' -L,

gt 5

J
oA
—_

_53_



SECIXRISES

CERTIFICATE OF RELATED DESIGN REGISTRATION

=5 Hl 30-1201762 &
Registration Number

e Ml 30-2022-0013746 =
Agpication MNum b

eHY 20229 04 08y

Fillng Cate

S8y 20234 018 279
Registration Dals =

S8 7§ 4 4 F 8

Type & Higistration [ERAMINED REGISTRATION)

7|& cizpei SE H 301201761 =
Principal Desagn Rogiciration Number

285

Hzam

Oardel sl Bl 82 produs

ik =8 EHa

CIMRIARE Ao
FHBLA} ﬂulﬂlai[ﬂﬂ{zﬂn‘l 1 §-thkkiae)
LFEYA BT SER 77 2015(BEF MY D SYHSHY L SME)

F12| Cxl2 "Cixelm s o Mzt CIXIRIE S SBE Qs
SEEUch

This is to certify that, in accordance with the Design Protection Act, the design
has been registered at the Korean Intellectual Praperty Office.

B
20234 01%@ 27Y £ aqrzcz HHIE

EFE saums modaa
LR

COMMISSIONER,
KOREAN INTELLECTUAL PROPERTY OFF

el 2] 2 4
Korean Intellectual \ ’L—'

Property Gffice

_54_



SPEIEEES

o 1o
CERTIFICATE OF DESIGMN REGISTRATION

=5 H| 30-1201763 B
Registration Number

Eau= H 30-2022-0013748 &
B plizn Mumber

guy 20221 04% 08y

Filing Bate

8% 20233 018 279
Begisiration Date

S8o 7@ 4 A & 8

Type of Regeiration (EXAMIMNED REGISTRATION]

EER e

Ha24F

ClReie] ol ole B8 proaus

it F3 T 24

E|ZIRIHAEE  cwner
FLE| AL QIHHO[2] A BT (2001 11-455esuw
BEUYA 57 BE2 77 2015(SEE HENR IS UHSHULGHE)

29| CIxfRI2 TCiRtRIM S, 0f M3 LIRS EU L0 SEE(ISS
B

This is to certify that, in accordance with the Design Protection Act, the design
has been registered at the Karean Intellectual Property Office.

20233 01@ 27¢€

| —

S68%

COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFF

anE=s HAAE
ERAEE HUHME

= =) &4
- O
iy é] o) A)
orean Intallectual
Property Office e T
garel 53 3

_55_



- AFASINFTER ARE A%
o) Az AAZ] wek Au Aol ohfst Lol FREYL. AR Aozt HFE BA 27]n
o A e Hzolr, FAE shA o Fo ol

_56_



ARASHAFEZH ANEF FE HEE

AFoE Aol FEFHES Y195t A% ZeaRe ALSAS. BAFE WA AL £A F
EEHE o, BFHE AL 7S FE AL 5 OO 248 HAE o} A HAo RIS I
13190, T2 el ofFolx T o] ALHYS.

&0 B

A buffer - }NAT
B buffer - Wash
C buffer - Elution

Ad -1
o T ciel LS a0 £ u
a

Wam o Anmar) Bl uang Ay ENHLE § uﬂa._msnguu-

R HaE ENN Hw

g 2 B A BE OHEES ANy SMEl] pE B
='n-i'h o L LE]

_57_



HAAFHAFZ Avlo HAZFE columnS AESH7] ¢35 7]{‘—«] HAAEZ 7 A AFE3IE column
I A 2= A2 columne AFE3FY] column HI2AEE 3PS, I A "o AHAAE o e&
o] 4= A7t TSt o, aFde dilo] FEHA U= ?ﬂ%ol BAE

=

A45%S $EF F rea-time PCR ¥ AAste] 2Z24 B4 ARE Fa4 AE
2]

Amplification chart Amplification chart
2.50E+04 20000
2.00E+04 i
1.506+04 . i
HM-4 10000 HM-4
o o
- HM-5
5 1.00E+04 HM-5 5
o ~——HM-6 g ——HM-6
g ——HM-8 @ soo0 — HM-8
o —
g 5.006+03 ——NTC 3 e
T ——pTC i ——pTC
o
00060 e w
L35 Ws
-5.00E+03 -5000
Cycles Cycles
RLE ver RLD ver
T000,00 T000.00
GO, 00 G000, 00
5000,00 4 000,00
3 4000.00 3 400000
= e
g ——RiBC1 2
0 3000.00 —RLBCZ 0 3000.00
g ——RLB-C3 g
E il — E 2000.00
100:0.00 100,00
0,00 0.00
1 3 5 7 9 111315 17 19 21 23 25 27 29 31 53 35 37 39 41 43 45 1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 &5
-1000.00 C\rcles -1000.00 Cycles
3H] 53 column 7id

_58_



» JARZAFHALFESAH] vacuum ver H X
1. vacuum ver H{3 % ZA HAE

71E 7hsk WA e Aule] gye SHS] ffste] S %“41 vacuum WMo AHE2EE 733}
fom, #AYYPE F 7HA WS Hluste HZE H3l& A3 welg 2~7F AY A& YelA]
FE F FE2Yo= PCR ¥H&S P8-S W violg =7} ZJ%H—E RS ey e
2. AT AFEAY 45 vacuum 13+ WA gH] HA 2L A
7hE A3} vacuum WA HIRE|2E A3}E Fxste] A AHE AASASE. 71E9 IAMAY W
7= N2 ST L, ZHES} W3 A Ao A FUA s AAE IS

3. ARAAZHAEZ2AY] vacuum 1A AZE o] At
A9F vacuum ver AH] o] 2rEd AT E o] JPLS VPGPS BHY AR w=Zo LF o= 94X
o

=
=24, JF 3o ANYA WA, 1F At 5& 2-T F e £ZEE ML

’

oA Wy TF, ¢d U, A4 WY TR B & Sl WY & % E‘r%k@
3 A3} wpolgix gdE AlRoA real-time PC

=J
=
o]o
nﬁ
:i
R
o
_‘."i

[
fo
o
M

o

5. @A T A NHFE4H] A vacuum 23HA FH] AA 2 A=

7bet WAl vacuum 1 A ATE Hzate] 2w Ao AN HASES, Au B A HAO
AAE 7best=s Au Uih 305 1 7194 2Asen, 1ol FA7] 4ol obd Hxmzd
of HA F¢ WHoz WAHE

6. AT FE4H] vacuum 22 A AZEH S A
Algt vacuum ver ARlo] gEE AZES O AES WY 5. HIAY ARE, =EY 2 ls A

24, A 3] AH9A ¥MA, A& AR & 2H & F Us 2ZEYAE ML A

< HZE 395 A5 & #2 Wi 4
ﬁ@ H%»bl TR/, 2 ¥, H/\l ‘ﬂﬁ«l TH 92 & 3 HHY & T ot
. A3 wlo)lgla rE® A=A real-time PC A3} vpolgj o] HEo

=J
=
o]o

_59_



SELEEEIE SR ENGEE
£ AAE Bal e e FA 3 A2yYstslel ud Wrhshel YIS WEY L,
wwwkspp.org

: C—

The 2022 ~
KSPP Spring Conference

The 2022 KSPP Spring Conferenc®

- . - diseases diagnosed on crop sam
: M"Fkn'm?hepbutdlgnn!ﬂl(ﬁﬂi at NHHS in 303y

Current Topics of Plant Pathology in Korea

April 20~22, 2022
BYEONSAN SONO BELLE

Organteed by : @ The Korgan Sociaty o' Flant Patbalogy—~ PIRIC

i fruit
First repart of pitaya virss infucting 81287
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e were. mapped (o Reown PIVX complris gencoe (4677 e}
shoned thal sl 2,428,720
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“The sporilis amplicon of 680 i was segienced. The 631 m RARp
sequence was entificd el e BLAST analyss showed |00%
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it e RURp gene of several FIVX, isaluies of Fiylocerens 59
(9331, Taimanh. To descrmiae the icidence of FiVX in
peeniuuse, 3% dragen il sammples wese enllscied mnd teed by
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First report of pitaya virus X infecting dragon fruit
IRL Selenicereus undatus) i

Korea

TResearch & Development Center, Invirustech Co., InC., Gwangju 61222, Korea
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i
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ucssed from 18 and sgiculuey
mw‘;’;‘mn Far vatipus remoas, e frequensy of discney
Decemibets s ples submitied o the elinis does ot refket the
dingessd 08 e varions eros i e k. Mot dcae
202 are commanly dsrosed on 11 Fpecne o
;f:,lpec\ci The sasmples by crop category reesived for diagnoses of
virul disease included vepetables {7188, Fruils (19.426), Fowen,
(2:5t4), and others (1,5%). Foe kil pepeer 1.(‘4.?“ P
CMV35. d"-;i'ncll\d.lnp,dmlNelnfuﬂan.:IihV(J_?:M MMy
{s34), BEWN-2 (4.856), PephioV (3.286) and TECV (%) g
abintc siress (3.8%) were diagnosed an the whmmz.d sples
Tl (25:2%), TSWV (16.5%h TeCV+TYLCV (%1%), T\‘[(.\
(5650, EMY (4,75, PephY (2,795, TBSV(0.0%), ToMV (13%)
i abiic s £ 4%4) were diagresed on the submincdoauin
sample. Regariing saternilon, MNSV (26,680, COMMY (1348,
WAV (12 65, COYV (11.6%), MABYV (3.0, CABYV 1 55
73 19%) wore identlfied an the somples, Add-
v

and ablotic stress ¢
onally, CABYV [40.28), MABYV {33.3%), CMV (£ 570 C
{3.65%], ZYMV (18%), MNSY (1.0%), and abiaric siess {11531
were dingnosed on the cacumber swmples. In melon, CABYY
(6125, BANSY (17.3%), MABYV [9:8%) CGMMY (7.1%], 218
WMV (4:41) were disghosed in the samples. CymbLY, CycMY,
and ORSY o the archied sapies and FrebdY oo e frecsia seapis:
a0 TSWV on the ranuncubs samples were disgnosed respectivcly
Addidoaslly, TRV s CNSV were diagrasid on the sampls of
Panania factiflana,

2pepartment of Applied Biology, Institute of Environmentally Friendly Agriculture, Chonnam Mational University, Gwangju 61185, Korea

Abstract
PIVX (LCB54699) 6,668nts
In June 2021, virusdike symptoms, such as clear mosaic, foliage
§ Palymerase (RARP) ¥

discoloration, and motting were observed on the leaves of dragon fruits
grown in a greenhouse in Yeongam, Korea. Total RNA was extracted from the
symptomatic leaf using the Beniprep® Super Plant RNA extraction kit
(IVT7005, Invirustech, Korea). A cDNA fibrary was synthesized and analyzed
by high throughput sequencing (HTS) using an lilumina NovaSeqG000 S4
sequencer. Raw reads were guality filtered by FastQC and de novo
assembled by the Trinity assembler. The assembled configs were biasted
agamst the viral reference genome database in Genbank. Nuclectide blast
searches showed that some contigs shared highest identity (99.11 and
89.22%) to cactus virus X (CVX) and pitaya virus X (PiVX). To confirm PiVX
detection, raw reads were mapped to known PIVX complete genome (8877 nt)
using Bowtie? program. The results showed that fotal 2,478,720 reads were
mapped and the consensus sequence (BAG3 nt, LCES4639) was obtained.
Moreover, PiVX was confirmed by one-step RT-PCR wsing PivVX-specific
RNA

primers designed from a region of the RNA
(RARp) gene PIVX 1755 uP 5-
ATCGTAGGGACCCTGATCATIINAGAAACCT-3) and PIVX 2412 DN (5-
CTCCCTGTGGATGGCCTTTINIMTAGGTATC-3). The specific amplicon of
689 nt was cloned and sequenced. The 631 nt RdRp sequence was identified
and the BLAST analysis showed 100% identity with the consensus sequence
(LCE54699), 99% identity with the RdRp gene of several PIVX isolates of

us sp. (JF930327, Taiwan) and Hylocereus polyrhizus (MN982522,
MRN962523, China). To determine the incidence of PiVX in a greenhouse, 15
dragon fruit samples were collected and tested by RT-PCR. The results
showed that 4 samples were positive for PiVX. To the best of our knowledge,
PivX was detected in our HTS results and confirmed by RT-PCR and this is
the first report of PiVX infection in Selenicereus undatus in Korea.

Results

Dragon fru
fleaf)

Beniprep® Super Plant
ANA extraction kit

RNA extraction

Sanger sequencing
(RdRp gene)

(lllumina RNAseq)

Library
construction

RNAseq analysis

Fig. 1. Two ways approach to identify the presence of pitaya virus X (PiVX) in
dragon fruit.

Adseledgrment

Sequencing

Phylegenetic
analysis

_60_

o LS S i X
PR Cachus ks X st N
YRR 1 et v K s 81
— SRR gosacns s X cin F38
MIBLSS1 1 P i X ot G265

W LCREIT Sy virae 1 VA

S SPARZEA Pligh 3 K s P17

[T T,

MTTERAR Pt v X e Cesdt?

I TN Bet inie X ot J1TOR.

BTTERANG | Rats e X sodte Lt

i
:

!-.u:.rE.-:.]

Fig. 4. Pairwise compansons of the complete sequence of associated virus isolstes.

< The 2022 KSPP spring conference 37} >




2022
The KSPP 60™
Annual Meeting &
Fall International
Conference

p
(P fommsemrel () sHACIMEN ()

Sponsored by
S ery

7 BRGA insiute of Agi 7 enga

Phylagenetic and recombination analyses of
soybean mosaic virus using complete genome
sequences

Yoonhwa Jo', Hoscong ChoF Sang Min Kim?, Bang Choon
Lee?, Wan Kyang Gho'

High-throughput sequencing of two Passifiora
hybrids revealed a complex virome suggesting
their putative movement across different countries

Myeonghwan Kwak', A. De Stradis, E. Troiana?, M.
Vecchia', A. Giovannini®, Eul-Joon Kil**, Giuseppe
Parrella®
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Adiatinn Won Reposic of Korss

Seytisan masaic v [SMVl, 3 mente of the o Fatrvinss s & mojr
PETOgeR Vs €3Laing 6avira damage on tha sojbesn production New
g

65) fuckaates the of knawn
1 USknGAR R eugss. In i staly, wo obtsned yencrss of seven
IV isolates Kares by NGS. Afer =

genomes in this sty with knowm 135 SV genomes fram GenBin, we
oitzined atatal of 143 SMV geneme sequences, The 142 SMV panome ware
dacivad fram 12 counisias, Most SV genomes weee derived fom Ching and
Sisth Karea. Giyaine marand ycine soymwere two major hasts out of e
knwan hosts for S8V, Tha masirmum fikslihood phylogenesie troe wsing 143
SMV coding DA seguences revealed 10 elates. The numbsr of segte gating
i was BEE3 and the total numbar of mutations s 25,845, Wa identiied
76 recambinart events indicaling o bigh mueber recambination smang the
SMY genome encates & pohrotein tat is protealytically
t0 10 mature proteins ond o PIPO protain, We calcutated Karks
atla for o proteins, KaiKs ruto for polypeotein ard PIPO wora 157 and
058, reapacdvaly. This resdt ndicted positive and feifying selection for
pulypeotein and PIPD, ruspacsvaly. Morsover, ws exaisinad Kaj¥s ratio for
185 Meture roteng Gefved 1om e typrtein. Excopt P1, Kalts s of

Botavit ey
EREA, Resarch Conter on Vagerabio aml Gangrvsnts €rogs, Sew Row Mol

Tho viome of wo hybrids of Aassitn spa, £ "Ly Lucchess’ and A,
“Vizremente', obtained by Or Vecchia respactively in 2008 and 2004 was
dusorrina, T first hybric, 2 ‘L Lucehose’, s & complex ybrd oatsined
by crossing fowr Pissifiors species |8 focomats, P ncumanarsis, F.
@dsermmts and P karmesine, while the secand bybri, £, Vivicements',
resuhed ster 2 icanata 1. athe x P cincnty crossing, Both hybrids
shawad similar symptoms. eonsisting in mossic, motded, wrinekled and
curled basuss Results of High Theoughpat Sequencing revealod the
presence of inow and new viruses. |n particular, o 2 “La Lunl:hND
urume wss iris (LY, ganus

by thran new virusas beloning respectivaly to Panaus, Tmouins and
Velarrvirus genus. The £ “Vivacamante' virome wos much mors complex

of PLY, pariataria jirus {PIvioV,

and carlevies species, the same species of tymovirus fownd in 2 1a
Uichess’ and a new spucius in the Kalaninus genus. PLY has baen
roparted i acous ity in Aassifiarsspg. in Genmany, Augireia and USA
ond was also detectad in soveral ganmplasm callections from England sad
The Nethertsnd Nawertheless, some of 1he Virkses found (ie. PMOV and
prubsky the new ilarvirus) ara tpical s describsd oy in the

i nine maturs protes 1 indicating of all
it mature: SMAV proteins. s surmary, wn carriod ot phyfogengiic sag
recombifsaton andlyses of 143 SNV penomes.

High-throughput sequencing analysis of RNAs
from lemon grown in Jeju isla

Nam-Yeon Kim', Kyung-Pyo Les'?, Rae-Dong Jeong, Ki
Beom Park'®

Gl st Ly, Gysrigic AU of Korss

High-
ficld. 1t hos: played o significart role i piant tramserigtorics, genom
sequencing ieracti and slso i

el viuses and virids. In 2022, v symiams, sueh os clear mesaic,
folisge discoloration, and mefting were abserved on the lesses of lamon
(Girus dimor) in Jajo island, Korea Totel ANA was srtractsd frum tha

in
bosin, Theie discavery i the bwo passioniower hybride
‘clones wauld suggest a recent infaction of this germglasm, grobatty i aly
ina el This

symporase Jsaf using B Boniprap® Supar Plont ANA sxrsction kit
INVTI005, Invirastesh, Karea). A cONA libeary v syrabasized snd anofyzed
by HTS using =n Wuming NovaSeciOcD 54 sequencer. Raw resds visro
qualty fitered by FastlE and de nave sssembled by the Trinly assembier.
Tho sasomolad conltigs were Masted against the wiral efarence gencme
detahase in Genbiari, Some coatips sharad highest identty 10 citus lest
bloich virus {CLBY), citus risteza virus ICTV) and thwsot mattl virus (DAAY).
To confim CLOY dolocsan, raw re0ds were mapped 1o Kncer CLAY
somplsts guname (8247 vt wsing BowieZ program. The rosults showed thet
toial 230 reads ware mapged ang Uhe ponseRsLS sequinco (8M3. m,
LE17I98) was abinined. Moreawer, CLBV was confirmad by ane-sien
HT-PCR wsing CLEW-spacific primer f1am & partl rapliess pofyarotsin and
ivéatut protein (Cao w1 al, 2017 The amplicons wero cequenced and
BLAST analysis shawed 1004 identty with tho consensus saquence.
Phylogenciic anatysss bus40 un complets SaUUERCeS of CLBV revealed that
CLBY isolste L1 was the most clossly olated with isclate EXZG-1
(MN492580, s s, Chial,

219
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Identification of viruses in 15 pepper cultivars in
Korea by RNA sequencing

Yeonhya Jo', Hoszong clmi‘ Jeong Hun Lee’, Sang Hyun
Maoh#, Won Kyong Cho*

Deep sequencing and phylogenetic analysis of
alstroemeria mosaic virus from Alstroemenia In
Koraa

Kyung-Pyo Les', Nam-Yeon Kim**, Ki Beam Park’,

Ropudc of ko
“rraneonanscs s Broscting lstinte: Secu Vetiznailubersiy, Soood Rapubhe of
fom

The pegper plant |Capsicum anmwewr L) in the fowily Solensceae is an
impartant: hosticuiture o9 producing berry fruits in Karss, Currsrtly, bell
peapers and hot peppars arm widly calivated in Kares. I #s stuly, we
analyzed plant virusos frow 15 pepper cultvars defived from five majar
narsaries by AMA sequenzing. ANl ball gegper eutuars dispiayed savers
disens symptans wihile st fet pupper euldvars except Cheonayong
cultoe dispiayed mid virol disnsss symproms. Lawve semples were
harvestud oows by totsl RNA sxtracsion. We prapared 15 liwraries for
RNA sequencing, O noea anscriptorme sssembly ond bilnformatic
1205 ui from

g b o1 e
et o A Bidagy, Chonam Wil sy, Bussngi Aol o0
Ko

Aistrameris, o menbes of the Alstvariacessfaily, s papulsr
plantwith 8 lang-aass e ond @ wide vadisty of Rawer oolors. Alsi
s (AIMVY i @ membar of S qomus poryvirus in the I

200, sywplomasi clsroamaria plants shewing irierveinal [esf
with mlongatei light 0réen nd enlorasis of losvas wero idomilied
forms i & greanhouse in Gmangiv, South Kores, Petyirus-lika p

leppraimately 750-800 nm i lengih) wera sbservad o s of

Vi idanifd s tosl of eight RALA vinssas infecting pepper. I them, hean
arasd wilt vinss 2 (BEWVI) an¢ cucumbar mosaic uirus (CWV) wr

Sravabant viruses infecting pepger in Koraa, W obkansd 111 wirs gencme
ssquances for oight viuses, Based oa the oblainey vl ganome
soquences, wa carducted phylaganstic aralysss ani genele diversiy of

elsctran micmezopa.
RNA was evracted fro o slsvoervers leaf and & cONA Bbrery
synthasized snd analyzed by high thraughput soquencing IHTS) wig
Hlumins MousSanB000 54 sequencer. A el of $8072.240 caw rabda’
obtained sfter qualy Fsfing with FastOC. Remaining sequencas wark
rov ansumbind it cantips Wwih & Trinty ssssmbler. Nuclootll

NTHa strain and CAV isolates In this sty grouped Tpelnier With knawn

analysis of NCBI vl retorance dotabsse revesled Wikl
assemibled contigs > 1,000 bo) were sequencas of AIMY. To confirm

solates of subgroun I8, Moraover, we develope
i

detnction,

between il infection and tha selocied nursesies. Each pappr cultvar
froene, Token tgotho

o 15 pappe: By

Analyses of genetic diversity of soybean masaic
virus in seven provinces in Korea using coat protein
gene sequences

Yeonhwa Jo', Hoseong Choi, Sang-Min Kim®, Bong Choon
Lee”, Won Kyong Cho'*

e at s
“Foet
Kores

Adsstsbn, Wy, g e

Many savers! factors inclding Nosts and olinete changes eonvibute
oot dyari Of Pt nsses. Soea mosaiz s (SWAV i he genus
s @ pravaleat irus infocting savbean I orea. Tha coat pralein

218
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Piant Hsel

el using Pesokts snowed et & total of 4288112
wers mapped. A eonsensus sequence (377 ba, actession .

wezs then setsined. Phyiogeneso analysis bosod o comolata :aqulvn.
repruselalive MEMOERS af pETviTses [fami

busesirap regicates in MEGAX revealed thet AIMY isolats e
oraupe together it the thrae ko AIMY solates.

(CP} af potpiruses funtions if 1o movemst of @ systamic infsctin

wiral diseaso symploms. After extracton oftotal RN tollowed by Al
using € specfic pamars, we ampified CP gene saquancas fiam
. The amplified

‘sampi:
sequenciag, The narmber of searegation sites was 137 ond tha tora i
of matstions was 145, The mucleanide diversity was 0.008S3, P
tree sing B3 LF sequances ravoaled eight suboraups af B3 SWIY el
Haplotypa nenwart. snaiysis using the idansiisd 47 haplotypes dspl
i 5ght subarouas. We cailocted ol svaitable SMV CF saq

isglates, Ofthem,
durived wila 8 SV Isolaes
Mlost isalatas wars idente trom Ghcine max (25 isolates) followuth
iy saja 131 solstesL aximum Bisiindd philogensic ree usag
‘gene soquances roveslsd a tota of 15 graups of 305 SMY isoiras, Tal
together, we revcaled ganatic varsty of known SV isoletes wamg
gene sequences

A 1
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virus from Korea and the development of RT-qPCR
assaysfor theirdetection
‘N Yean ', Na- Young Kang, Rse-000g Jeony”, K Beon Park'*

A study on the monitoring of domestic and foreign
plart vinuses

Minhe Son', irvang Keean ", knegeeRy, Haeryun fwak®,
Heaseamg Bywr”

N

ic s (AMY):
tha family Prtywincas, cne of the mast widsly distibued families of
pant virses. In 2021, symptomatic alstoemena pants showng
interveinal lest siresking wilh eongated fight green and dowsis of
lemves wars. idantifind from farme in 3 grasnhouts in Caangju Soath
¥orez Deep saguencing to confim the pressnce of ANV in leaf.
Moreaver, 2 nexrly romplere gencme of MMV was cbtsned usng
Sanger sequencing. Alsa, phylogenetic and recombination analysas
were peformed usng Ihe isolate. Futhermare, m is study, we
devebopes] RT-GPCR assays for the detection of AIV. The opimised
auax pacif w i targat

Die ini
of agriculrural prochucts, bigh-risk pest problzms in domestic creps zre
increasing day by day. Howewed, it s dfficult to quckly r2spond to
CONITE MSaSUEs SUCh 35 PEST DO witlhout 0 JCONELE Qlaghasis
by arparts. In addition, if High fick part problms in crops ara oot
accurtely ciaononed. if s cHficck to syenatiealy reduce cron
I products,
e Thine s e mpmnemmmn that allows farmess to
OBgRose 303 FESPONG 0 WITSTAETE COP OAmage 3l and
eccurately withost guing threugh s specalized agercy. This tucy sins
b0 dmaslep tachenlogis fea raduuring cumsnt part damage in creps
wﬂmshnhue blight rdl 1o develup  comprenercive natond piznt
tho d natiosal

Accordingly, wehave developed 3

Ao, thi y
repraducble and able todetect as it 2 1. copiesiul

Molecularcharacterization of pepper mild mottle

virus infecting Hydrangea macophda

cA 7, G B Ly Koy Yo Yars ',
Rae- Doy Jeong'
i T— i
loren
g e
g, Sepudic ol Keven.

Virus fikee. symptoms, including mild motting snd lasf curling, ware
chsensed o the lesves of i mocrphila plants in 3 gardsn n .
Xorez in June 2022, Wegative staning of lesf samples collected from.

natioaal and op
the occumence end distibution of plark viuses in differeat regions,
devedaping wrus lists by cro, standard disgnastic manial DB maps,
crop-spediic resstart \anidties, and comprehendve management

the infestatn ttwd-:odshaud paticles (zbout 300 « 18 nm,
ot Lesf samples
mmnmamm:mwmnxpwuwumbu
DA5-EL15A usng potyclonal antibodie: (hadis, Exhar, I, USA) sgainst
cotumber gresn mott mossc vy pepper mid mottle vin
[uwuw tokaces maxc vinar, and tomato mesaic vires Al infocted
affinity to the To
i the presence of PHMV, FT-P(R was performed using tetal
RlA extracted fom ELISApositive sempies with: PRMoV-secfic
rmers to ampify 2 spectic egion of ths cost protan-encoding geza
The amplicon size of 682 b was chtaned from all somples.
Tha amplinns waea cionad ito tha pREM.T vackar Bramags, Midisan,
Wi\ and five chones were sequenced for each ampicon. BLASTn
analyses inciated that the rucleatide sequence shired 961 1095.5%
ooy isciates. Thisisthe PV
int

Molecular characterization of alstroemeria Mosaic Virus

i< from Korea and the development of RT-qPCR assays for its detection

VIRUS

TECH

Research & Dﬂe[npmrm Conter Tavitasteck Cn., Inc. Glnmg ju ﬂﬁzz, e
"Department of Applied Biology, Institute of Environmentally Friendly Agriculture, Chonnam National University, Gwangju 61185, Korea

Background e
Alstroemeria mossic vires (AIMV) is a member of the genus Pofyvirus in fhe family e
Ponniridas. ome of the most widely distributed families of plant vimzes. Tn 2021, symptomatic " i
Alspoameria plant: exhibiting interveinal leaf streaking with alongated lisht green, and - S
cHlorosiz of leaves were identified from Fams in a greenhonse in Govang-ju. South Korea. e
M) [
Approach " e
To develop o specific and sensitive RT-qPCR. assay for the deiection of AIMY in - i
Alsroemeria plants. NTC
1. Desp ing was used to confi £ AIMV in the leaves. -
2. A smarly cormgiheta geteene. of ANV was obisinad g Sduge secyuaicing, o T T
3. and analyses were using the isolate, Cites
4. RT-gPCR assays were developed and optimized for the detection of AIMV. Fig. 2. Amplification curve generated from a dilution series of total RNA isolated
from Alstroemeria leaves infected with AIMV. Reactions wers performed in trplicate o
Resulis account for fechmeal errer.
1. The optimized RT-qPCR assay specificity by the
target from positiva confrols without showing any detectshle amplification in nagative and # RT.QPCR aMichncy=2a.55%

nom-target controls
2. The assay was shown to be reproducible, and Lizmut of Detection is 0.46 copies/reaction.

PRETe

Conclusion i

The developed RT-PCR astay iz a reliable, specific, and sensitive tool for the detection of

ADMVE Ak'ﬂummapl:lﬁ, which can aid in the ofective management of the virus nd
cti indusery.

Threshobd cyele

Results "
AIMV (LC709275) 9,778nts

. i 3 3 N N W ?
Lty

Fig. 3. Standard curve generated from a dilution serie: of total RNA isolated from

Abstroemeria leaves infected with AIMV. Reactions were m trplicate to

account for technical emvor.

1 2 3 4 5 & 7 8 9

A

Pep¥MV
AR Pappr i o

AR Pase ek sk i -
- B2 s s v To,

T hesamats e st Souch b

[ 4 L3 s sk v Ayt
S ——————
s s s e
TS S it it
E—— SuCMoV
s e e i s}
= e o v =0
- sy Fig. 4 Sensitivity of RT-qPCR. (4) The detection Limit of the comventiona] RTPCR
— - = assay using total RNA isclated from Alstroemens leaves infacted with AIMV. (B) The
- - B detection lmit of the newly developed RT.QPCR assay using total RNA isolated from
e WMV Alsoemeria leaves infacted with AIMV M, DMA marker: lanes 1.7, serial 10-fold

dilution o RMA; lanes §-9, nezative template control

O

e ELRATHN Wave mrenn e evun

Fig. 1. Phyl tree of the 19 poryvi leatide acid sequences of the cont
Pprotein gene inferred from MEGA-X based on the neighbor-joining methods and Kimura
2-parmmeter model, Eack sequence 15 labelled with the GenBazk sccession mumber. A

Bootstrap test with 1,000 replicates was performed to evaluate the significance of the intemal
‘branches

< 2023 KSPP Spring Meeting and conference %7}
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Honyk Floshewsky Andas 3ol 2

esite Iivnsiech G, b, el ke
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The bacterum, Eawinis amowor. cases fre bight, hickis the mait
i 3 L

e i ity i, b

Wost apple cuivars are highly sisceptile 1 fie Blight. and the
i Eg

Farkss e une of araiatics, which culd bl reslzgate the dica.
Thus, breeding 1 cevelep essstart caftivas s or acus We b, over
the years,
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promise RNA quaity. To ensare the mtracton ai highquaity mANA

bight resistance. Whereas the rsistince ocus of MeS maps on  we have developed  new Gese5™ RhA extracton kit (NTI007,
"
10 and 17, respeect i terma of BNA qustéy, quantity, and recovery in camsarison ta sther
e
oe taten mo sccount. We have osted aur miisance donms witt rate, and
show Pt the Imperanth,
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Effective and affordable mlRNA pun |cat|on klt for bacteria and plant

Research & Development Center, Invirusiech Co., InC., Gwangju 61222, Korea

“Department of Applied Biology, Institute of Environmentally Friendly Agricuiture, Chonnam National University, Gwangju 61185, Korea

Abstract

Ktk R s i AR o 204 it s sl e sl oo i bl gt el o
PCR

‘Sequencing (NGS) and popular tools for this:

landscape,
purpose. The quality of the utcomes with these techniques s critically dependent on the method chosen for total RNA purification. Sampie preparation becomes even

more vital when working with a diverse armay of plant tisuss, where high levels of phenoiics, starch, and other

inhibitors. can compromisz RNA qualty. To ensure the

extraction of high-quality miRN, we have developed a new Clear-5™ miRNA extraction Kit (IVT3007, invirustech) and conducted a comparalive assessment of s
iy, 0 other widely-used mIRNA extraction kits. Gur mIRNA extraction kit consistently outperformed
compattors in terms of RNA qualty, recovery rate, and. uuanmy across both celivar and plant tissue samples. Importanty, our kit achieved this without the use of

hazardous solvents ke phenol or chiorofom

s pivotal for requiring high-quality

RNA, Our newly Geveloped ki offes an eficient, biss-free Bpm for A and miRNA extraton. The Kifo efcacy has been Valdated using realme PCR, tracitonal
making it for he

Methods & Materials

To vacate popular
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Conpuny G
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Ve 1 e =5
s 2 s 2 s
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Results
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Fig1. iRNA extraction kits of ifferent
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1. 4% POCT A%

7} e

O EAZ T POCT(Point-of-Care Testing)= A olA AAlsts g WHoz e
ol AAZ EgA HAAE ANt &S A34E 45 F A=

¢
05&
HU
OPO
F°l
O
i)
o
é
i
o
=
=
o -
_&
s
mﬂ
o N
o
i)
il
R
o
flo
o
2
X
Rl

Y. £432d POCT AR =R

O A MA ARG POCT A2 2015 119 7,0205 E&ollA AP+ A&
14.3% = F7F3t, 202439+ 389 6,4905F Eejof o]& A= M

119
7,020% ©e

2015 2024

<™ MA EXEIEE POCT A|Z 72 3 Maks
=X : Grand View Research, Point of Care Molecular
Diagnostics Market, 2020

O A AA A4 POCT A2 Aol weh £4H, A2, 2ZEdoz E74
o EAPHE 20199 119 7,125%F DA AP 12.27%= F7lste], 2029d

X
= 379 2,694 Dol o]F AR MY
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1,000.00

SO0 0

A 2=E'E 20199 69 6,958%F EEelA A\ 11.6%E F71ste, 2029+
209} 5957t Zefo o]& Ao A

A2ZE ol 20199 7,697%F ZEiolA AB T 14.45%= FUEshed, 2029
= 29 9,674%F gl ol AL=E AW
= 2019
= 2029
26,57 IS

249 3-4 £ [

<222 XL POCT A1Z2 MEE AT 2 8 (B9l : Million $)>
S

Research, Global Molecular Diagnostics Point of Care Market, 2020

s A x5+ 20194 13

6,390%F D2jolA AF T AZE 120725
7¥ated, 2029 o= 429 6,354 k!

=)
ruft
v}
9
e
i
P
(o
fr
=
O~

o AT R 20199 68317 ZelolM AWT HFE 1411%2 F7hsked,
2029130l 291 5566% Feol o]F Aoz WY

X A HA £5E 20199 46247 ZEjolA A 3
stod, 2029 ll&= 19 6,8835F 2o o] o= XA
in

X

AE 13.83%= S7}

7]E]' %‘El—c 2019 49—]] 3,935?} EE]'I"H Oﬂk] Odﬁg Aé;él—% 11.81% = %_7]_?—5]_011,
2020 o] = 139) 4,159%F Zejo] o] Moz AW
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1,000.00

68.31 -
HEE U 8 oo Es FaT M BE et B

<2EY EXTE POCT AR SEE AIF 72 % MY (T : Milion $)>

=X : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

O A MA EAAT POCT AAL 71%d wet 23FE 2 AN (PCR), S a4l
ZZ 7]%&(NAAT), 7|8 7|&E BEE

e THEBA AMNES(PCRIZ 20199 149 1,6219F GEolA A+ AHE
11.87% = F7Fsted, 2029 A& 439 4,736%F 2 o|& AOo=Z A%

o« T2 WAFEZ 7]E(INAATS 2019¢ 29 2,0227F Zejol4 AR+ BAE
12.30% = ZF7¥ste], 20290 79 245%F gl ol A= AW

o« ZIEF 712 20199 29 81367 oM AW AAE 1320%% F7hEte,
2029191 991 79817 ol o] F Ao w W@
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SEEL AMEtE S2HYUSH|E 7|Et 7|8
(PCR) (INAAT)

<= 29 EXRIE POCT AL 7= AE =2 S Y (TR - Million $)>
=X : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

o A

AA EA-GE POCT A2 HF ARkl wet B, S84, gAY, 7]

B A% ASAZ BFY

B2 2019 99 2,180%F EEldlA AR HAAE 11.98%=E F71ske, 2029
Holl= 289 58047 2ol o]F Aoz AT

S92 20199 59 776%F g 1 AT AFE 12.73%= F7FskH, 2029
Woll= 169 8,226%F 2ol o] & Aoz A

e AEE 20199 29 3,650%F EelolA AH+ AFE 12.29%= S7skH,
2029'\doll= 79 5,370%F Eof o]E AR XY

F

7let A% ARG 20194 29) 51718k 2ol A AWF HAE 1132%2 F
Vehel, 20299l 791 35610 @elol o] E ALE A
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1,000.00

500.00

0.00

<=2

m 2029

f
f

HH 224 e 7IE EF AER

EXRICH POCT A|&Q| %[F AFEXE Al 2 3 MY (TH] : Million $)>

=X : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

O A AA =rtE sH A%

Az A4Wuw, 20189 71202 Roug st A

o
Aol L218%= 71 =& HAFEe BY

ot )7t A H9-& 2019 89 6187t EEoA AR HFE 11.75%= F7}
she], 20290l &= 249 4,8035F 2ol o] HoE MY

‘IQI”% 7(] L 201949 59 24481?} EE]'FH °ﬂ A AFGHF AAE 12.44% = z7]_?—5]_o:1,
2029%01]% 169 9,432 2o o]E Aoz A

ofAlob-EfF o A gL 2019 3 9,4209+ Dol AW HAE 1256%=
S 78k, 2029‘5%]% 129} 8,730%F 2o o]& A= M

gelob gz A 20199 19 3627k ZelolA AR AFE 1217%2 =
7beted, 20200l 39 26817 Delol o] & RO AW

209 A 2019 89317 gl AT AAE 11.83%= F7eto,
20293 0ll= 29 7,314%F &0l o]E Ao HuE
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=opoj2|7} 8 OfA|OF-Ef WY 2tglofoy2) 7t ag
<2EY SRV POCT ARl XY AF 72 % HY (E : Milion $)

=X : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

t}. POCT &84+

m 2019

m 2029

>

O A Ao Bo] 2o]= POCTE 4W 2o, dAHZEY], % =

O HE A% FWel F AU WA 2PoF, AF U EAGE PAR
2o 09 U9 MAES BAT & Y= Bud, DNA RNAS AEFo=
kel

POCT A<
g

]

Kool
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, =4
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<o) &7FHI §lo] WA POCT Abgoll A Y

2) o8 o}
O POCTE A Ashe] 2440w Auo)s toldugon A3
W o= POCT Al2Hl

mlo
ol
=
N,

O POCTE A4 715 Aol Hls) AN #go] Besty FE7} B4 gon, 4
A AT Aol AAA dol £ aTEA %

O 2021 w2 B ATl AWHL QY= A o Sol4 COVID-19 #H 7
g 2y =9e A%

LY T A AFBE|S POCT| O (2B MM S T2)>
=)

4 A IS dFNA & 5 e POCT A=

CLIA-waived test
A RNE= A

= %
L PR - oH
o}g) -njo] g 2~ 2006 A | 9 Eolz . 96%
- : — e A A ]
] 2~ )z PSR A st %
C ) Z_]'Ot::] H]’O]Ei—- %Zﬂ 2011 L= _ Xé‘?l,‘iﬂ]]— iH% ;‘ﬂg S = >98%
N T T ; 99.6~100%
HIV-1 3+ 2003 A }% ZH y b 3
_ AMAA AH A” | Eolx: . 99.7-99.9%
- &7 A 3
N ] Fe ZHT% AR e 98.9-100%
HIV-1, HIV-2 &4 gl E7} A - AR A AE
Eo]= : 99.7~100%
- By
: SEE AH Ad | 9gE : 99.9%
HIV, HIV-2 &5} 34 5}9) 27 A .
it A =7t _ AR AH A" | Eo]T . 99.2-100%
AT R
) ST 7S 99.7~99.9%
HIV &) 2006 Al | - &7 A AE S0 - 91.67-99.9%
- ReAA AP Ay | T
W7 : 96-99.9%
gl 7Z oA 1997 Ag |- Az
T BA € Eo|% : 96-100%
9% B:50~93%
- I ETE
JZ ol AJB 2000 A - S0l ¢ A : 86.2-99%
- HAAHEFY
B 94~100%
W7 : 87-99.9%
Helicobacter pylori 1996 A |- A8 ’
Eo]% : 86~98.8%
g A 2001 A |- A QA% 952%
- plol =B
) IRr=as W7 83~99%
SE/NE -3l 2003 A | - HJAFAA/FY Eol% . 90-100%
SIE T i
s @A 2014 AT |- &/ AA A8 | ASF==01%
AT AT 1996 1t A+ qu 9T
2 pd - =
Lo o v T Eo|% : 94.4~100%
W= : 75-96%
Egarys 2005 Ad |- d4d%
sz e o] : 95-99%

=24 FANG A A7 2 A &EoF BRIC. 2021
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O A AA 4k F& AL 2020 329 28 7TEE AR AHT 8.9%
%

O AH AAS FEsE FQ Hdoz: wmladyE w®R JEE J)&d
Sezuencing/NGS 7|& o2 FEFA| Aol 7l&5E 1, o, GXA dE
24y 5 g Ay A JE Jds AT 8 SV E AR

o o
_— “

CAGR 8.9%

2020-¢ 2025-p

<H MA 8 =2 AZ 2 S HYEA: A Z2)>

=X : Nucleic acid isolation and purification market, MarketsandMarkets, 2020.05

. As A4 = AR AR
O Data Bridge Market Research= A A|A A% 34k
54%= AAste 20273 1,370.6 wigrgde FEo] A%

O A3 FEAx AlAo| A HTS(high throughput system) WS &= ojF=
Av o] Holw o] wEl AFs AA AF JNEe] TFAHY. =% U
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—
|
i iB
2020

2021 ol 2023 2024 202% 2026 207

m Morth America B Europe = Aslia Pacific South America = Middle East and Africa

<™ MA *ts it =5 FX AIE g2 & JWERR: Million$)>
=X : Global Automated Nucleic Acid Extraction Devices Market, Data Bridge 2020.07

3. AlF &F
7}. POCT§ #A& 4 & J|E
1) IntronbioTechnology - LiliF @7 E : Plant MDx

:-' Fathes Goaia-apis
e w_w =

— e —rey

. -—
I

<Patho Gene-spin™ DNA/RNA Extraction Kit>

O Virus, Bacteria 2J3] 9% plasma, blood, serum, cell-free body fluids,
Cell/tissue 59 thoFst HAA AS2RE wW=1 734 DNA/RNAS F& 7}
3 AF

e A& X9 Chaotropic saltE AF&3}1al Lysis £82 Xt} &5sA AZ3E A=
o WL HJIE glo] B} & 89 LysisE F=3t= JE Y AF
o TR WA MEEHE DNAEYE olugt RNAE YA 0 R & 7153 AF
» Non-phenol W] AFo = IA| FalsiAl AME- 7FsshH "Ex9] Ethanol 3 E48
o Hosl A A T AE T2 ASS AlF

O Patho Gene-spinTM DNA/RNA Extraction Kit-& 7]&¢] Total RNA F& A EF3} &
2] A&%9 Chaotropic saltE A&, Lysis &&< Ho Fs3tA A%

O Virus, Bacteria &< Tt wHex AZF®Y oYzt FgFA AHyd
plasma/blood, serum, cell-free body fluids, WA Cell/tissueZFE Total
DNA/RNAE F=0| 75

O 3%k Mercaptoethanol®} & B o] H7lA|l AFE ¢lo] Lysiss #=38tes FEj
AFo 2 7+, silica-gel membrane 71&°] A-4¥ Columne Algo® HT}
w21 @37 0% DNA/RNAZS F= 7%
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O HE&oF

Pathogen detection

PCR =+ RT-PCR

« Quantitative PCR (qPCR, qRT-PCR)
« Quantitative PCR (qPCR, qRT-PCR)
e Infectious disease research etc.

2) GentriBio - A&7 E

O whol3fx Ags I st Adwel i A& A& 29 4 A
25 N
ik +% 3 RT-PCR #A 9] HAast2 1AZE o) 289] £ JARHIE

O
O AL BTG A]~"H (POCT Rapid Molecular Diagnostic system) 71

RE= _ RNA 52 AZF 108 o] 9%
ERIEIEN “‘ | namie) AuE B6 AHE AARNE A 22 ks
RNA %% W A& A F2 D A Y 44
I E 712 spin column %2 €
Had 8 ApEsrd LAMP WA S84 ZZA| 2w
one-step | AT NG, g DU RS CeANEawE 2 FYEL w8
RT-PCR » | RT-PCR) A 53
e , === V| x4 RT-PCR ®FS <=3)
T | M A dgon oy B f84 B9 s
=) £3] 9 PCTEY (10-2019-0148585 & PO19110028PCT)

3) NANOHELIX - Punch-it™ NA-Sample Kit

O Punch-itTM NA-Sample Kit2 Ao A E(E, FAE =3

=

SE5FH it Eoo AMgEE ojwT ARl(d dAEE
Gl

=

At Al #4F (DNA and RNA)S &8 & e =114

O Fo] Z=EwEIHT dgrt AHALd £ AFe= Fd 42 PCR
RT-PCR-& &3l target DNA sh=d A
24 R Foke] @A g 93 A4 AlE Fvlod wle- A

o g
rlr
o)
e
=
il
L
i
ol
ol
r
=
2
ofo
N
N
off 4
ol
ol
q
[nt
ol
eyl

_85_




Novel POCT sample Kit

5 min

* PCR, gPCR, qRT-PCROj| HIZ X &
* POCT Sample Preparation Kit

4. @3 HPOCT) A2

1) Ugenecell - ExAmpler

O ExAmplar : &4 T Z47|

o HWE1 Et2 JHMEH| 7|7

o TE A AL 7(7|

o 13| 87 Y-8 (37HQ| CHZEA|S}, 571o| ME
« DNA 30%, RNA 45& 48 (45 AtO|&)

e AFO|= : 20cm x 24cm x 18cm

Il

O ExAmplar & &4t S A9}
« HBVE, HCVE, HIVE

o = Al 22 K
¢ 20k WE Hit 1

(&Fd 270, 28 174, =2l& 17H)

M OH

2) Aram Biosystem - Palm PCR™ ASF Fast POCT System

O ASF Fast POCT Kit

e Palm PCR™ ASFV Direct Prep Kit : 2|MEZ|= EHX|Q]
AT 9l "y MEONA 152 O|LHO| DNA =&

252 O|LHO PCR & Real-time detection 7t=
Fully-Mobile Equipment

Palm PCR™ ASFV Fast PCR 7|EE A5} =1
2582 SAEIE MA|Zt PCRZ2 X|&Bt= Palm PCR™
S1/S1e == HHY MHA[ZF PCR A|AHE

o GOl MZI O regl-time PCR mix2| X FHIE ¢
Ahram™ RX1 B |AME2|7|

rot
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3) MiCo BioMed - LabChip-based POCT
O FHAHLOOE o] &g AAINHPOCTAI 28l 783}

(Sample Prep + ri-PCR) LabChip

Integrated POCT \__

<Integrated (Sample Prep + rt-PCR) POCT System>

o AF it FE ZAA
1) QIAGEN - QIAcube Connect®

O QlAcube Connecte w7 A@HAANA AHEst= AXEo] WA= a1, QIAGEN
spin column kitE It= A2lste] Ao =M wiwdd LT A-53)t

O ME lysisHH elution7hA] EF AH|l qro| A o] FojAmw 2b2 Rujel A A<l
MRS R /NG AE3 Al Ado] v
e Spin column ®2} o 2 sample prepell & 7153 253 AH]
« AU 12 AZ A
e Tableto.2 AN AA 9 AAZF "UHY 715
e Bar-codeZ 27ste] AF o2 A ¢4 UV light2 ozt &4 4X
o 8071 ©]4+¢] QIAGEN spin kit 28 71%
o 15070 o3 Z2EEZE WA
o 30007F o]%e] AHEA BlEd ZEEE AME Ths
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<QlAcube Connect® E7%!>

2) Thermo Fisher Scientific - KingFisher A A] 2

O Thermo Scientific KingFisher A|2®lo 2 A @ chald FA S HA sl 2
33T T I

O AlzHl& vl g ¥ =(magnetic bead) 7%t 71<3} KingFisher 71715 AF&-314
e £5E AMEE 5 IS S DNA, RNA, @9z 2 Az 5 A%, AlFd 9 &
g3 vy HE FEES AT 3N AAdFoEN 52 £ gdES
AAS FASHEA T2 Albs @53

<KingFisher FH| A[AE AFF>

KingFisher Duo Prime KingFisher Flex KingFisher Presto

7] £% ANE GA FF A AY
g | e FE ANIR | F0-we FE AUY e FE AAWR 3
A
5 6122470 A | (3 3P 24967 AR | P 96 A )
£ 9 30-5000 w 20-5000 w 50-5000 ul

3) BIONEER - ExiPrepTM48 Dx
O ExiPreplM48 Dx& #4ts AFoz F28 F Ae AAEA 4 F
sample lysis H-E] elution7}x] A A& w2 A7k Qto] =3 4= glov, zA&F
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BT 7502 FA ddd g eAE Folal AT AMES 5o ¥E&H
Ag AR 5 S
<ExiPrep™48 Dx 7| &>
= 5%
L3758 A | el same ol S Sl ot
=7 3 & Sampe = L _%_% o
o A48 sampledl AT gy e opel NnE MEA AT + AeUD
N F= Tt
Ao ddel AaE 133603 97 2a9¢ oS

g2 FA el Ul

A4 protocolS AE3AY UV lampE 9|
T 5 Y 7S AP = dFYTh
AH ZF T @_/\IZEEE Aule] HPAE-S &
g 5 3101 A& HeojAd o] EHYT

S WF A

o

Hak FZo] 23 A9 protocol & WAL UHY

zZ+zve] protocolS ThkdE A g8} FEeE AAF &
Foll wep A= ol glo] AHgsky] HYsty AP =
Aas AeduUc. =3 F742<L protocol 9]
PHAZAE T3t F71E 5+ sy

.31

flo
f“l
e

I
'ml

Magnetic block &
Heating block

ik FE 2 oy 7‘**1]«] BEE =07 st A
] B-2(Magnetic block)} ~l AztElo] dHY
O AP ESS ALUAES 7 wello] vitg Fojo] ¥

of #5 }"’ w2 A ‘:'74/\]7:] EACR g2

A 1785
KX

[e5
1=

> 30 O N
oy R

E59 OF e EIEEE]
disposable filter tip dtctoll $1x3le] tip o E-&

2 wellZ "Hojd BHAE 4 9= wx 99
T% 32 =3AFYrh Disposable filter tipel ©]%
Eol QAR A A= tip vl 2 olg] A ste] &Ao)
o] well2 Holx= AL uUth

of rfL 18 N

md rlr oL o

}ﬂli'fﬁo

]_

ZAHEUV 1t 7)%s

ﬂﬂl"ﬂ A" UV lampE o] &3] a4t
5 det= ol AH WRE A7 E
i Sincs %‘H 2] Lﬂﬂ o 9@ A

=z 49 4
glgU T g
2o o3 ALE

ZH] Yol w5 7}EE]Z](buffer cartridge)e] ¥ LE
(sealing film)oll Z(hole)& AT 4 A= HX(Punch)
7} AZrEo] lom, An] 2 A AAE AHH w}

A% Y 75 e FRFUT. A% HBY 715 A8
N sEOR szolo}t B e AAs ] Ao Wel
e FAAZACH, FEoE WA T AL VAT S
At EAE AASHEUD,
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<ExiPrep™48 Dx A>

7E I5 ArE
Dimension
760mm x 620mm X 750mm
Physicall (WxDxH
specifications Weight 87 kg
P Voltage / Frequency 100 - 240 VAC, 50/60 Hz
Power 500VA Max

Magnet & Heating block |40 - 90° C
Operating temperature 15 - 30° C

Operating

Ficati Operating humidity 20 - 80%, no condensation
specifications Operating system Built-in (Windows 7 / 32 bit only)
Communication TCP/IP

4) SEEGENE - SEEPREP32TM

O SEEPREP32TM= Hth 3279 HAE LA AT & e vledd 149
MAZ=ZAH A AAAe WA 58

O % Y& A AL 75 : Whole blood,
Serum, Plasma, Urine, Swabs
(Nasopharyngeal, Vaginal, Cervical, Urethral,
Rectal)) LBC (Liquid based cytology)
specimen, Aspirate (Nasopharyngeal), BAL
(Bronchoalveolar lavage), Stool (Cary-Blair),
CSF, Sputum

<SEEPREP32™ A}QF>

%J"E‘ /\]-OJ: ?'SJ-‘E_ }‘]'OJ:
F=UH Magnetic bead transfer ENERE 600W
e 8 1~3271 ZA| 7= 0% 50~30C
A g A ZE 304 oW / 3270 AA +4(W*D*H) 440 x 430 x 445 mm
T2 AR 5~10% A 31.5kg
Hel7s Android <} Al2=® AL E 10% - 80% RH
(non-condensing)
9 A 100-240VAC, 50-60Hz | 4= =x(Volume) 200 4L

5) GENOLUTION - Nextractor® NX-48S
O Nextractor®+= k3t /72 sampleol Al RNA, DNAES 27 F&3t= A53}

CRE S Sl

flo
i
)
ot
N
X0
o

O @Wel 48719 sampledl A L FEF 4 9o} A7k} &
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<Nextractor® NX-48S AFQ>

F= AFF
HAAE3st 5 A28l |« Walk away system
& 188 o 15-254 <QFoll Hti 48719 sampleol A M4 F= 7l
. [¢) Al =35}
NRpEd Aeexy || 15 2A7NE sample A0l THSR plate
A oF o F=do}, AZEY S xul WA glo] BE JLEZA ALE 7}
5
e WIS S 2 3¢
. 972 A% UV 9=
s E A% FAFHA
o Aol AL AR T4l AEFH o] 2
7EHAZ2ZA UL o WA Hogle B ZREES & AHSA Ao Z2EF
o ANt E AH 9 XA &<l T
e W X H X D:364 X 386 X 420 mm
7] & FA
e 25 kg
4. 719 %
7b BAAG POCT 71 AR 87

O A AA =23 A POCT A& oA +8 7|92 F. Hoffmann-La Roche(2~
] 2~), Danaher(®]=+), Abbott Laboratories(®] =), BioMerieux(Z% ), QIAGEN(=

D S0l Y&

® F. Hoffmanr-La Roche
» Danaher
» Abbott Laboratories

® BioMérieux

* QIAGEN
« 7|E}

&k T

<228 AL POC AlF2| =8 7[EE AT HraE>

ZX : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020
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<2ERY 2T POCT ARl F8 7|9 M sz

718 B3 A= H] 713
AAE EA 2 A 2 4 Q4 v E /A F
F. Hoffmann- . . ..
» FoundationOne CDx A% | « Foundation Medicine
La Roche o sl FDA <ol o] 2=
(_/_\_-?4 _/_\_) ] WOH o U T
e Xpert HBV Viral Load
Danaher .
A& i3] CE-IVD Q1% | « Cepheid 1<
(\=)
s
Abbott i . .
Laboratori ¢ RealTime IDH2  assay e Angle Medical Solutions
aboratories
FDA %<l o} StEYH A4
(7] =)
« THXID BRAF A= FDA
BioMerieux ot
(Zg2) » BIOFIRE FILMARRAY
Pneumonia Panels 2 A
[AGEN e DiagCORE® 7] ol 3]
Q & el w8 oratoDy Life 214
HY) CE-IVD 1% v+&

<X : BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

1) F. Hoffmann-La Roche

1
)
iy
NE
o
10
i
o
i
X,
2
BN
e

O F. Hoffmann-La Rochex= A AAAo =z A

Met= 7le A 719

O BAAG POCT A4 Baste] of 3its F2 294 82 A% FHaz
A4 -E(PCR) 71 717 2 KitE A
O BE AR rolyads s, Uu B, $F AEL HY Fol UL

<F. Hoffmann-La Rochel| =8 & & MHA XIS A=>
e Cobas Liat PCR System
e Cobas Influenza A/B
e Cobas Influenza A/B
» C(Cobas Strep A
e (Cobas Cdiff Assay

Molecular Diagnostics Point
of Care Kits and Assays

<=3 . BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

2) Danaher

O Danaher+= $H4, AW st A3 5 A 7ls EoklA AE, 98, 4& AF

2 AP AE Aa, Bk
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O 2018d 4€¥, EAAT POCT Al #AHESI o] 3lAl= EAT AzGAQ
CepheidE 434+

+ Cepheids oz EANG BF AFo vddds gdisted 71 W=
|

2 5o 4y /198

30_1
i

<Danaher?| F2 HEF NI o>
* GeneXpert |
* GeneXpert Il
* GeneXpert IV
Product » GeneXpert XVI
» (GeneXpert Xpress
* GeneXpert Infinity-48s
» Xpert Check

<4 . BIS Research, Global Molecular Diagnostics Point of Care Market, 2020
3) Abbott Laboratories
O Abbott Laboratories= o8 4Fgde] ek, Hof 2 oJokE BnE

44

o
il
il
2
rx
r
Ay

1
2 RUHPE 5 9

 [ID NOW System
Molecular Diagnostics Point of | ¢ ID NOW Influenza A & B assay
care Products  ID NOW RSV

« ID NOW Strep A 2

<=3 . BIS Research, Global Molecular Diagnostics Point of Care Market, 2020
4) BioMerieux

O BioMérieux2 A AAR o E A9 A AZS M, Ax 9 Agslsta = 7)
]
H

O ol HAE FE AWW A %L Yo §

O BARY POC 447 #alste] o] IAE FHEL AAUSECR) 7w B4

il H
@ 7171 2 ZAEE AGE J1EE Ate A s
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<BioMérieux2| =2 HE M= A=>
7t 3.2 A/ 4012
Kit » BIOFIRE FILMARRAY Assays

Instruments + BIOFIRE FILMARRAY

<=3 . BIS Research, Global Molecular Diagnostics Point of Care Market, 2020
5) QIAGEN

O &Y ARG POC A&7 ##ste] QIAGENS F= ¢ 9 AdHd TS ¢35
ZEA AU (PCR) E AAT F71A44E EANGS) 7wk 717] 9 J|EE AlF
3kl e

7He| 222 A=A H] 2
Systems * QIAstat-Dx System

e QIAstat-Dx Respiratory Panel

Kits and Assa
y e QIlAstat-Dx Gastroinstestinal Panel

<4 . BIS Research, Global Molecular Diagnostics Point of Care Market, 2020

G A4 22 78 7y 4%
O B & AL Ao AMAA AR BeSHT Ak B A9 Fa sQe

2 FAFHIL e AT A = AR AR F2 Sdoloj= QAGENGIE#
T), Thermo Fisher Scientific Inc.(7]=) 2 Roche Molecular Systems, Inc.(2$
2), Analytik Jena AG(5<%), Thermo Fisher Scientific Inc.(¥]=), AccuBioMed
Co., Ltd.(th%h), AUTOGEN INC.(=]=), Bioneer Corporation(3+=), Nlumina, Inc.(v]
=), Tecan Trading AG(29]2), Merck KGaA(%¢), BD, PerkinElmer, Inc.(¥]=),
DiaSorin S.p.A(e]€&oh) o] U=

O AlA Aak 2 AFdAE g 22H 7o) IEF Auid, B4 71do] 4
AES ZATOoZHN AA A 22 Aol st o

r1r

N

£

off

o

El s
(0]

1) QIAGEN N.V.

AA THE 2
S

O QIAGEN N.V.= AMA 844k == )
AT, A A B A AW, P

o 9 YT /1%, H3}

L= o
w okl A+

OM
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O

O

10059 7] 2] Thakd A oo

AgHogE nZ, 52U I 4 292 5 HAAA
= Bl A AES T

A A d9lska 9

o
HISHAL Qe ZoE shef

5119
o
A
ofy
A
>
X
[ =

3) Promega Corporation

O

Adg A 9 771 & Alzs= 7199 Promega Corporation AlAl &4k 3
ANA A A HAE & 719 E, DNA 9 RNA H% DNA =, &3 A8 A

AF 5 3,000Fe] &= AFS AT AF

A AARSZ 167170 A-FS Fi 3
& 10070 =r2] SHA|, A 2 AHH

=
37 =]
&3kl e

4) F. Hoffmann-La Roche AG

O

AA A F= AFdA W AA= Z 71d<l F. Hoffmann-La Roche AGE= ¢
A @ AF FAo AaAo] BHE JQOo A HAAA 1503 =] Hul A A

=8 WY, 294, B4, AT, 94 5L O HPV, 3, HIV, 9,
o g3 % BY 5 O AWEY A AFS B Y A0 o}
=)
jm
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5. A& Hlo]H X2
7h A& wiolg 2y B

O HRolH2E 3o wetx FEHlO|H 2, AEHRO|H A, AlEdtolg
(bacteriophage), &%°] Hlolg]2 o0& /T F U= © ﬂw 2] Enfol ¢
At A AARoZ oF 1,0004

I e g@ul 2xpel3 wp

AR

25 AE AZE ZIATIE Held s F
Fo] AEuloly 27t BuEgon, I
o] & 2~(Tobacco mosaic virus, TMV):-E] Hta} ZE-of A
714 &b mxjo]l 3 mlo] 2 2~ (Zucchini yellow mosaic virus, ZYMV), EnlE ®H34
9] Znlo]l 8] ~(Tomato spotted wilt virus, TSWV)7}A] 150¢] Fo] R 1=

47te A dosle #

£ 0| 2X}H0| 360 2] 2 (CMV)

DD F 0[] APepMoV)

]

BOPE SHE S| 0| 2{ATESWV) 2 0HE DX FHH0] 2 A(TolV)

DyeyE 2 R0 PMMOY)

&7 2XH0] 40| 2 2(TuMV) SRS 0| IE01 2y

FOLEHLIEHIORIATIW)
<%= HO[ZHAY S¢>

5N sENEY
O A&l ze &5, BEY, =94 A5, T4 Y s gsiA da=Hn, 3
A2A F7F B =Al FAbE wg® S7F RIREE o]V S So g s 4

e ri



dholei 2 Sszt WA Z/hsa g

o

A AARSRE IR FAE vlolH s oF 1,5004] Fo @3ty o]z Agk g
el Aoﬁ"“v‘-’— °F 60z J of &3t nioldx ZFFoz A3 I FAE I g
A 12 o2& Aoz FHHE

FIAA W, F 5 FHRE AL Bol AN 9

o o o) £33 Y= AEEL vlolEA HE ANE FEH5H7] W E FH
e sl A S, WerHel AMades s @ W wysw
Sa7h 2 e

B 2tol = vlo]# A(CGMMV)+=
T FHF FAZREH FAAH violdx2E2, dgFHo=E
0] O

463ha A gt skl A E U7 BF 3

o EntE 9k o] 2(TSWV)e] 79 20048 S o4ke] stz 7} Ajnjs
7l A A" o]F A=mAHor 3F EvtE, vx)7h AujA|olA EAYstaL
U 20158 A F B7I=elA TSWV & 'S =ARE 23, 800ha A=
% % F 100haollA miolz| 2 o] LAY AL aFE7ke) w37t Ad 737
AMEA G A= Arkell 747ke 46%9] F-A oA Hiol 3 27t A A=

= Ul A ®Ba AZ]7F 2012~2013 3@ .2 vl F HT gy fYE Ao= ot
e EnEEEunbo] 8 2A(ToCV), 27 o] mato] Zuto] 3 A(PAMV) S5 859 u}
ol iz FHL Qor, B3 ATol: Tujel WA Wy EviEFs
Yubol H ATYLCY) 5 109 o] 4 Bulole2r} 14747) @s) 2 AaE 3

R

L

Ol

i S
EO
o g

T 4 E Hele s B SRAE obzkA AEE H glol, AAZAE ol
24 4% AW 52 5% el HAe) WAl B

A2 AVIE TAE Filel JlEe] FYl =Y AWANE A FY
WA E3E 1Y

. AVAE £ oA i A 10080007 Aoln, FF 1930009 A= &
£ oolw AnTEs Hwe) F4 VI EE 300090 Baa ML 77%
o
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= Hlolglx DI E R

D v&33%H By AN E
O X5 AL violgl 22 I3 A= Avlsrte dalE =] 98] Foi&
Hholel 2 WTE 1752 /e
- o] FEE 42A AL oAF FYL WojEwW 28 ko] npolH s ol
e g e
o« F 10 B, oo), WE, muh @), 1F, EvLE, Jbx, 4F, )
FASE ol 175 AT 4 S
- L4 oS B a-) O A A )
CARTY CARY
L veies
d8E08 R0 R
e & @ ¢ & 9 9
0 9 -
<HHIRICISOiH S0 A FIT|ES <D 43 HIO[B{A CHERDT|ES
<HOZ= 175 HO|g{& AFYTLI|ES
AEd A2 EREE AR E
WE, 0], F _ . A .
o vt} 2 o) E-uf 7)) & 3k ut o] 8] CABYV Cucurbit aphid-borne yellows virus
b Qo] Qo] Hl R z}o] Fufo] B 2 CGMMV | Cucumber green mottle mosaic virus
a5, BEntE Qo] ® zto] Zulo] 2] 2 CMV Cucumber mosaic virus
Q0] HE TrE] Rk Alo] A uto] B 2~ KGMMV | Kyuri green mottle mosaic virus
Z=u} o 23 Aty ulolg] 2~ kR | MNSV-W | Melon necrotic spot virus-W
LIRS w27 g uto)gj 2~ WEE2]F | MNSV-M | Melon necrotic spot virus-M
aF AFEEHO|H 2 PepMoV | Pepper mottle virus
aF L FFI R Enlo] B~ PMMoV | Pepper mild mottle virus
W2 sd Sulw zlo] FHlo] 2 SqMV Squash mosaic virus
EnE, 1% ErnEY EQ Eulolg 2~ TBSV Tomato bushy stunt virus
EnlE, 71X Tl = Apo] Fulo) B 2 T™V Tobacco mosaic virus
EnE, 1% EnfE 2 xjo] Zufo] 3 2 ToMV Tomato mosaic virus
EunlE, 13 EnlERby 9 Zulo] 3 2 TSWV Tomato spotted wilt virus
i 5=, 5 R apo] Fulo g 2 TuMV Turnip mosaic virus
FHl Qo] Fel g zjo] Fulo] B 2 WMV Watermelon mosaic virus
ZHk Qo] FIIY 2 zlo] Inlo] g 2 ZGMMV | Zucchini green mottle mosaic virus
4l Qo] S HF33L 2 zfo] g nlo) B A ZYMV Zucchini yellow mosaic virus
2) BEIAE YA A - AEE JADINE
O MEEHNA= He dW #Ad g Fd A= 7|EE 7/, PCR 7HE &8
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e
i)
o
o
(o
4
o

Cat. No. RDX-X00-]

AE Ay Ay JE

. PCR 71| T&ste] ¥ AAntE
9 #(K1,K2,K3,K4,K5)2 &<l

. AE Y A JE

gy 2 ol % el

* PCR 7I<& &8st W 2

il
lo
rlok
HO

. AE Ay Aw A=

» PCR(polymerase chain reaction) 7]

< dsehEgh< &<l

HooduEd Bdd
ge s & Z8stel W AniEY WAFE 7
A R F<l
 AE AW Id JE
WoER AnEy + One-Step PCR 7]'|& #&ste] o
Hlolg) 2~ BA 7| E AEe| ZEY Quf2HL Qo=
RSV(Rice Stripe Virus)E EH#stal Sl

O PINucle®d] IR7NE= sibE, A&, AR, T4 52 GMOLMO) & o F-2}

[€)
=1 gy Ay 7| EE v

7hH A=

O =X Hiolgix B Al I 71E, 157] 2H& o vlelg = gald 71E

1} GMO - Highly specific and sensitive kit

<Screening kit : £|119| coverageE E& = CtE T 7|E>

Al
=~

Code # Product Remarks

Size

SG 0001-0096 AIO® Multiplex Screening Kit_GMO g 1 Standard - 96 well
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SL. 0001-0096 AIO® Multiplex Screening Kit_LMO & 31F Standard - 96 well
SG 1301-0096 AIO® Multiplex Screening Kit_Maize GM 26 events | Standard - 96 well
SG 1101-0096 AIO® Multiplex Screening Kit_Soybean GM 17 events | Standard - 96 well
SP 1102-0096 AIO® PSP Screening Kit_Soybean GM 17 events | Standard - 96 well
SP 1106-0096 AIO® PSP Screening Kit_Soybean GM 17 events | Standard - 96 well
SG 1306-0048 AIO® Screening Kit_Maize GM 26 events | Standard - 96 well
SG 1303-0050 AIO® Screening Kit_Maize GM 26 events | 50 rxns
SG 5411-0096 AIO® PSP Screening Kit_Potato GM 10 events | Standard - 96 well
SG 0002-0096 AIO® Multiplex Screening Kit_Gene specific | #A|ZA U4 4% | Standard - 96 well
<Event-specific kit : =L S2l& 2= O[HIE Z&>
Code # Product Remarks Size
ED 1102-1420 | MO® M4 GM Bvent - Detection | oy cvents | 20 rxns
Kit_Soybean
ED 1306-2620 AIO® 26 GM Event Detection Kit_Maize | GM 26 events | 20 rxns
ED 1303-2120 AIO® 21 GM Event Detection Kit_Maize | GM 21 events | 20 rxns
ED 1303-0550 AIO® 5 GM Event Detection Kit_Maize | GM 5 events 50 rxns
ED 1500-0096 AIO® PCR Detection Kit_Cotton GM 12 events | Standard - 96 well
ED 1700-0096 AIO® PCR Detection Kit_Canola GM 6 events Standard - 96 well
<Unapproved GMO : =l O/5¢Ql O[HIE ZItt 7|E>
Code # Product Remarks Size
UG 5521-0096 AIO® PCR Detection Kit_Bean EMBRAPA 5.1 | EMBRAPA 5.1 | Standard - 96 well
UG 1301-0096 AIO® Multiplex PCR Kit_Maize GM 3 events Standard - 96 well
UG 1321-0096 AIO® PCR Detection Kit_Maize BVLA BVLA Standard - 96 well
UG 1521-0096 AIO® PCR Detection Kit_Cotton BNLA BNLA Standard - 96 well
UG 1522-0096 AIO® PCR Detection Kit_Cotton MLS9124 MLS9124 Standard - 96 well
UG 1501-0096 AIO® Multiplex Screening Kit_Cotton Standard - 96 well
UG 5421-0096 AIO® PCR Detection Kit_Potato E12 E12 Standard - 96 well
UG 5461-0096 AIO® gPCR Detection Kit_Potato E12 E12 Standard - 96 well
DP 5102-0096 AIO® PSP GMO Detection Kit_Rice GM 7 events Standard - 96 well
DP 5202-0096 AIO® PSP GMO Detection Kit_Papaya GM 5 events Standard - 96 well

4) ol =LA olutol L - HEH

O 2&4 dAZRTE Real-time PCR A 2~H,
o] Virus Bacteria, Fungi f2]2] thefFsl A e 538 AFS

AN E
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O Cucumber Mosaic Virus(CMV) - TAS ELASA

e Source Antibody : A rabbit polyclonal antibody
for capture and and a mixture of monoclonal
antibodies as detection

e Test Format : TAS ELISA

5 714tulol e - A& AP E

O 68%Fe| g B wholH 2 AWF F 9

rr

7N1E

i
W)

el

O AW NCHE 9101 ELUSAYYE MEY BT U well of YN} Y plate)
UM ZI5I01 ARAE §M MBY £ UM MBSl PAsI0] UGLICE

A H 96, 288 480 test well

» Sample extraction buffer
> Antibody-coated. 96 test well, break apart microtiter plates
» Enzyme conjugated antibody & diluent. if needed
» Wash buffer
PathoScreen® Complete Kit » Substrate materials :
»» TME substrate solution for Peroxidase kits
»» PNP tablets & substrate buffer for Alkaline Phosphatase kits
> Positive control, if available
» Megative control sold separately. if avalable

Capture (IgG) 9 Conjugated antibody 2% J9H MEYLIC
#8 £ 96, 500, 1000, 5000 test

> Uncoated 96 test well solid plates

» Capture or detection antibody

» Enzyme conjugated antibody

? Positive & Negative controls sold separately
> Buffer packs sold separately (ACC0O0111 M% 91) Reagent Set

YN THIGA U AR VTR & UE NEYLIC

=+
i
=
-
Immunostrip .' E E
Select and Extract Sample  Insert ImmunoStrip Interpret Results
B8 1Y ¥ Meshbag®l  Strip® bag® 4% B o
9 extraction buffer®
BEC W RESIER UM2
No. =4 No. HEE
1 Allium species(It% 41 =) (Garlic,Onion) 35 Lettuce (&3F)
2 Apple(Atzh 36 Lily (=4gh
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O Neogen< 909 =S t)d o=z 25071

3 Apricot(& ) 37 Marigold (H2|ZE)

4 Artichoke(OFE| £ 3) 38 Dahlia (E2[0h

5 Asparagus(OfAIF2FH A ) 39 Eggplant (Z}X|)

6 Aster(1t3E) 40 Oats (Hz2l)

7 Avocado(OtE7tE) 41 Orchid (ih

8 Banana(HFLILH 42 Ornamental (2&8)

9 Barley (2 2[) 43 Palm (OFX}1})

10 Bean(Soybean)(&) 44 Papaya (L}I}OF)

11 Beet(Sugar Beet)(AtEF) 45 Parsley (Lt&2])

12 African Violet (OFZ 2|7} HH|Z) 46 Peach (5&0}

13 Alfafa (&It} 47 Peas (3F)

14 Blueberry and 48 p = %
Cranberry(E £ H| 2], 3 2HH|2]) spper (¥

Carnation / Dianthus L

15 0] 4/T 0] 2) 49 Petunia (4|&L|O})

16 Cauliflower (E2|Z2H%) 50 Phlox (EE2)

17 Celery (&2{2]) 51 Mint (2IE)

18 Cherry (MI2[) 52 Mustard (A%

19 Chrysanthemum (=2} 53 Prunus (&)

20 Citrus (Z2) 54 Rose (&H0[)

21 Cotton (53h 55 Sorghum (=)

22 Crucifers (& At} AF) 56 Spinach (AlZ2X])

23 Cucurbits (=3 &} 57 Statice (2EFE|A)

24 Cucurbits Seed 58 Strawberry (E7])

25 Begonia(Hj| 1 L|O} 59 Sugarcane (A& =)

26 Berries(H2) 60 Sweet Potato (1-7t0O})

27 Endive (QUCHO|E) 61 Tobacco (EfHH)

28 Geranium (Pelargonium) 62 Tomato (EOLE)

29 Gladiolus (ZEICIZ22) 63 Tulip (EE)

30 Grape (£&) 64 Poinsettia (&= @M E|O})

31 Hop (8) 65 Potato (ZA})

32 Hosta (H|H|Z) 66 Wheat (2)

33 Impatiens (&3} 67 Turfgrass (ZHC))

34 Kalanchoe (Z2t30f|) 68 Watercress (HE{S2{2)

6) 714
O =& nlolzix~ GAIIE FAwgA= Agdia, Bioreba, Neogen Europe, AC

Diagnostics7} 0+

o] AE HAAE G F e EF
AS ATt 9om, 20040 dH= AC Diagnosticsi= 30070 ©]42] 2& W

1%
AE g + e 7IEE st e 719

a8, AE wlolglAHe e Zo nloly g st EgE ZU QoA WA=
237 AR 02 A97 Aol =4t AFel BF I ey an Ag
st & =

1 5}

=
23 849l
A
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FAl wholel 2~ o] 2

S|

AL oA AA oMY ek
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Bzl 2Ad POCTE AAONA AAEE= Addy oz PCR 3 237 alA 2327
o] FAS], Y5Ot F Baloly AFSHH, AEHW Toll FHLASA ARE
a1 A AAA EAR G POCT AL CAGR 14.3%= 2024\ 38‘9—1q 6 Tha

E/ﬂ% H}O]Fﬂi 4 s= B¢ Osllﬁo]"% 5HOF 47“«1 *M} <
g e &3 FAE fste &85 FAES violejx I o F gl &
£, AGA A3ty Fibs 27]d A sk=EY £40] *l’é}‘)ﬂ/ﬂ-"% e Y
2ol BAZE POCTY A Q7 1€AH == 58 59 7leAlE 2 F8713
o AANAN AARAE= Aol a1 7t Ao AT TN E wel &
A3l Ao Ao wet 7 FAge] mobd & dow, FAH YA
189 49 PCRY 7|sdUrg dg&s, ARG 1HH3), A4k =5 &8
T Zled 847t F838tH old mgl B J)e Hdeol AAY £ v FES
2 AT EA3 E AAFE ey A A4 FHE el F 5 3
o

AFA A FEAX A A A HTS(high throughput system) 71de A thf=
Av ko] ol o]o] wel zE3t AA AF Ade]l 83 EI OF

(multiflex)F & 71&3 HE3Y §84S =ola o F&34 A X HTS
sletal AEste Aol A EAXNG7|ES 583 FHglel

ggstar dow, ojd we} Ao mE s PCR 7wt

o] Qs AFMNFEAR Fo7|YeEZE Qiagen, Thermofisher Scientific,
Bioneer, Seegene, Genolution 5 A %22l PCR 7|4 EAAG 7|Po 2 o] 7]
AEFAY 7edEY == 242 PCR 7[s/Edo] Q% 4 S ZHAoZE Alm
Ty, Exzxw 7goly F=AX7F A% Roche, Danaher, Abbott, BioMerieux
oo "ol $48 oAl AF

U 2l Erle]H 2 I EL A BT 9o FAAHAAAE WY ey
< o] &3tE Yd2E POCT IHE7|EVZF 175 /MEEo] 9o, oAEHE 2EI
Zgo] FHa e AAolg 7] #d Sl dso] Rl AT AR )
7F BeAY =g 2 g o) oYkt AE AW A 1 EV EE 9l
o 374, Ayt 5 U 2AE EUZ AFA0 =& &5 AW o
BT POCT 7€ 2 #d AFALo] B9 Zo= Alsd

- 104 -



2 43

B oA 712ke) 6019 BAE FAF

EX} 8X| 42 (600,000,0008 SX| H2

JNUHOLDINGS

NUC-4 HEl

L2

55 FAANM

A N2 | s
pIT I—IgEoylm ¢ 56
KOREA CREDIT GUARANTEE FUND
DIt NEHETIS +
14 &

R OSRVIT 1T

i TEist
S e b

S

A7 A = ,
r_ =i wEF usAnA i LB BN

et ExIF e | ' [

PNU Technology Holdings L A B
WIDENPARTNERS

-
A E Y 2 WPHIO|2 A A 012 SIOIEMTE 14~
29| & 6143 & 3940 &

- 22 S| N ATANE 24 2 WS 9y
2 HAE Fo A2R 2F AE9) woleE
Een EENEEEI 2

IPET 2tH| 7HE WS 5 SIWFE 7= 7|%

& :
CEE T %

n. AEIE L] S EH B
B E [em]

CHEEIA 2338 DNARY

H

= B
o 11y
= s -
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EXt ™ 75440k 2l
g1 = 359

FAHA i)

CHLHR 28 E3M =M

TAN~E 2ASAT, O

% VIRUS
i3 2=
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