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- B coli BL21(DE3) Axg 28 F& Uumol wd Ams wy st Abgo] b5
soluble protein®] W3lo] Alh2 o] 2ojx|x| e S AAT 3 S

<’<>U1]E4°}E4i*90ﬂ/ﬁ NSl %%% Soff ¥3st H AAIst FMDV capsid proteing A|-swro}

130 kDa — ; BL21(DE3) | pET21a
Supernatant
95 kDa = = - BL21(DE3) | pET21a
—— - - e— e - = 2 1 mM IPTG induction
72 kDa - S . - Supernatant
5 BL21(DE3} | pET21a-P1
Supernatant
55 kDa
—
- s i BL21(DE3) | pET21a-P1
— Pellet
- = BL21(DE3} | pET21a-P1
43 kDa —» & —_— 5 1 mM IPTG induction
Supernatant
- BL21({DE3) | pET21a-P1
i 1 mM IPTG induction
34 kDa e Pellet

O 2-71-2. IPTG inductiong &3+ THlAl wjsd

(3) FMDV(Foot-and-Mouth Disease Virus) capsid proteino] Eo]”dog A
Bero] 7N

a2
olr
-
rlr

- (g AagozHy Mg FMDV (Foot-and-Mouth Disease Virus) capsid protein
S EFlozsto SELEX (Systematic Evolution of Ligands by EXponential enrichment)
processS AIgigk o] WAS £ FMDV capsid proteind] =& ZIstadyt Eo]4d-S& 7K DNA
WEtH 2H IS s 5.

- FMDV(Foot-and-Mouth Disease Virus)?] Pl S&Ao|A] ¥ E]0jX]= capsid proteinidt £E0]
Aog AZEt= WEtHE M52 9]5te] SELEX (Systematic Evolution of Ligands by
EXponential enrichment) processgs 438§ E}7lo] £o0|AQl DNA UEIHE Kﬂﬂﬁ}ﬂ 9]5}o]
76bpe] £ DNACt o] & £ Qe F 7H9 =Z2to|i & AAF & B &3 DNA
g2 AREEl= Y DNA 2tojE2{2]= PCR 7|9HZ o]&sto] SEs5t9er, PCR 7]‘?3% ol &
B DNA 2tojH2i2]= PCR purification kit (Qiagen, USA)Z ©]&35}o] AA|5to] DNA 2}o]
Bveig] th3 o4t

9 2-71-3. PCRE &3 2 DNA 2to]u2fa] A
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(4) SELEXES ol&¢gt 4|9 Hiol2ia mA A0 st WHY /I

(F)Hgeor frAagoz2HE AHZEte FMDV (Foot-and-Mouth Disease Virus) capsid protein
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DNA <iett{Eo] FMDV Pl T¥iAg Ry =2 Lz 3pbeA] AR5 =Clsiglon M4
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2 o JLofA] Jfest FMDV P1 TEAIO] serotype O o2, WL} Eo]A

5
HE FHsH7] $Jsto] o2 serotypeo] tigh P1 Tulditol Aot FAZ
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HE Ad71ol AAlE SPRZ o] &sto] sAsHAl A= QS AdAy AEd RN
< serotyped| w2} Aol A= S HRISIAS. Serotype APyt asial P1 A
s Agds 543t 2, HEHE AEst OFut= 27 serotype A%t asialofA= A
ol e e g HAFAL
[ Affinity of P1 serotype O and aptamer] [ Affinity of P1 serotype A and aptamer] [ Affinity of P1 serotype Asial and aptamer]

Aptamer Kp(M) Aptamer Ko (M) Kp(M)

P1-1 3.436x 10 P11 1.131x 108 P1-1 2.392x10°

P1-4 6.675x 10 P1-4 9.425 % 10°¢ P1-4 2.821x10°

P1-9 9.284 x 10 P1-9 6.445x10° P1-9 8.165x 10°

a4 2-71-6. FMDV P1 28} 2|A HERH 3%t serotypeo]] T P1 T Agh X}o]

(¥%) serotype O P1 WA} A, (7he4]) serotype A P1 THIANO] A=, (Q2%) serotype asial Pl
THiRlute] AgH
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: a5 2-71-7. FMDV serotype asial Pl 17to] Agk
(6) +AIS diol2iA wA A 25 UEHW =E W Y Bt

- FMDV Pl ©ido] Agsts x5 et} 359 DNA Uebvi7} AA A9 ufolelA AlZo]
30l istn seldisly, Ud FUDVE HRE W 4 oo ¥asd 09 uolela)

Agtrlo] A A oE2E mast=rg o] &%= PrioCHECK FMDV Type O Antibody ELISA
Kit (ThermlFlsher SCIENTIFIC, USA)E At&35to] WElIHR} FMDVZE ZAgH S20o] tfsf =l

o o & gl % 3 4o

st A X85S, PrioCHECK FMDV Type O Antibody ELISA Kits ZdZAIAAE
25H AlFwol AMgEOoW, AY W2 AR RoA Ak Woz FA tiAl BE
S o]&sto AAS ZAlfst&. A diAl Cybrt @ WEHHE A2st H I dS 54
7] sl SpectraMax M2 (Molecular Devices, USA)E o|&slo FLS SAHSIFS. I
= &7s5t7] A, vpolgjaet AsHA] 2 WEHWME A7st7] ¢fsll 1X PBSE o] &dl A
MIA ST}, SpectraMax M2E o] &sto] &7 ot ZAif, WU E T\ﬂ'ﬂo}xl A dfoe= 3
= TX] kton], WEHE A2lst Gl E‘—;—% FFdEE UEUA WEtO|O] FF

T7F 2874.772 7V =9Fon, 1Hit 4H2 7+7F 2012.039F 2586.219] 7*% L}E}LH =.



Jelstel REE wHiAlo] ofd EastEl AR vlolaiAc UEfU} AL Frhe AL Eold
2 998
Condition A) 3900 Il Condition A
Antigen ¢ g Washing 2 30007 O Condition B
Conting — A .8 2 2500 1
A 5 2 1 48 @ ¥, @ 2
e oo ol e e wpd — e N ‘; 2000 4
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FAM)& <igtt 59l oo Wd AIXl 2, Py 7|99 assayE &dto +AY dio]2{a
serotype A&E XI5l S. WA NOS group©| coating Hojl= 96-well plates ©0]-85H9]
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Plasmid [Swit rrmlu =ll-free Transeription & Transiation Seiion N @PaperDasc

Additives Cell extract

Infectious Virus RNA

g ': %)AU[} +
Wt F AMNA + GFF s .E.
oding Reglon &

LLW ¢
| =
B Haus :J :

> Paper Disc Activated complex
l S221E (Freeze-dried cell-free system) % . /Or\ .

LA 0l
@ Paper Disc Fluorescent reporters LacZ enzyme
<Cell free system 7jdz>
(2f) ¥ A4

- MIT9] Collins I-FolAl= PT7 cell-free systemut S30 cell extraction AJAR] H]w. PT7 system %-8-0
2 Tfe]= cell-free GRIAL 2 AJARIO 24 508 o] TIZMIQ] Hol= 715 &QIgh E3H AlA A&t
H[&2S 20171 #fsll S30 celld] extractiong °|- &5t AAE AlMQ] Je= of MR RIYES Hol=
712 ksl (&A] : Keith Pardee et al, Cell, 2014)

- Collins I50|A%= cell-free system¥} switch RNAS 0]85t0] Zika viruss 74&51H=0] 4535198 (4] :
Keith Pardee et al, Cell, 2016)

(2) Cell-free system A&
(7D Cell-free A& ¥l

- pBT7-N-His-eGFP : cell-free systemof|A] reporter SAAP} &3S A 3R=x] &0l5}7] ¢J3}a], protein
expression vector(pBT7-N-His, #jo]@uUot af)of eGFP(720bp, NC_025025.1)9]  clonings}9-2-
pBT7-N-His ¥lE= THHAl S8 QI5H translation vector®2 EcoRl Afo]o] Cloning site7} $JR|sHH,
His-tag& N-terminaly} C-terminal 2700 2% 71ssh W Nut C-terminal 2% eGFPE cell-free

systems HIAES] Hoton, AEX 02 N-terminal His-tag Q)= ¥Eof|A] cell-free systemo] gt o2
A8 48 IS



T7 Promoter 6X His ; EcoRl eGFP ; EcoRl § T7 Terminator

pBT7-N-His E
(4001bp)

<cell-free system EH|AE-E eGFP &d vector, pBT7-His-tag>

(L) Cell-free solution (Pure system, NEB)

Protein synthesis using PURExpress

PURExpress

o. -1
A

Addition of template

DMA initiates protein
synthiesis reaction

] Incubation at 374C
for 1 hour

- B2 Ao AREE cell-free solutione PURExpress® In Vitro Protein Synthesis Kit(NEB) 2 k24 54
AL g Aol 7HESIH Ecoli translationo] B4Rl AAE RS ORI cell-free
transcription/translation system®. PURExpress platformE nuclease, protease’} $io] 2F&sh Fejjo]
DNA, RNA templates ZJEj2 JAJSt ZutHow THAAS] wigult Fofvt AMdAA dofd.
Transcription} translation @A 27§ tubeths 0] 85l dARC R YR3o] LoiE 1 ART Sof ZAutE

O A 0lo
OC.-IE'.T)\)]\EI'



- 2 U494 Reporter FAAR! eGFP7} cell-freeofd 2|0 el s APES 2RIsl] )l (saturation
point) 3A]ZH2402)0] o)} BESSIion], AWAOR eGFP= 2ARKIQWZIA] o] A& o] folx|Tir}

satruation H&= 71 sholat

- Cell-free systemojlA] eGFPQ] &+ gFsl A|7](RFU)= control TH8] 2F 600871A] Rlo|uk= 7oz

(D NEBOoJJA] eGFP expression E|AE

& Conirol {3W)
800 e CCSPSEFON {D[—»{FR} /;:"
{1 —o-eGFP
500 —e—eGFP stop -
400
w3 300
T B
o /ﬁ"
200 - A
s
i
100 - A
8
0- e n = -
] ¥ 1 ¥ T T H ¥ i
0 30 min 83 min B0 min 120 min
Time
PCR tube 384 well plate
00 §
i 806 T c
| : :
00 - l
-~ 400 -
. =
Fre 1
¥ .
400
206+
2660 4
o o . ;
Caniic:» ., CG@‘\W;DWR‘ SOFR SGEP ston - Controd iD%s Conbda {DBFR} e3FF e3FP stop -

- A "R J2jx= Cell free systemof]A] NEB solutiong AFR3#S tff eGFP expression HAES XIsHst
T2z g Control2 D.W AREsE, NEB solutiontt €92 @W(DHFR) RFU Zfo] EXEA] UA|9E eGFP
vector’ AR O 2 expression F= 712 2018t His tago| expressiono] H3rS =] sI5H| sl
eGFP9] stop codong Al7sh vluddsh Zut Afo7} giE= lgh

- = HWH A EFj 7EHE% eGFP translation Vector§ NEB solutionof|4] 2A]7t 8-2-A)71 S end point



® eGFP, AcGFP H]i HAE

1600
o gGFP W0 L GFP (with film)

so- T AcGEP 840 0]  —— eGFP (without fim)
s —e— ACGFP {with film)
%0 - e 804 ACGFP (without film) '“",,M-*’”

700+ o ] »
o 700 ,f""’.) J
f«ﬂl " e o
800 oo 800 - / e
e T
500 o 500 e

- = e ] o
& 5 o Pae
406 - o ¥ 400 <
/ly /{//’
300 -] < 300 pd
- lq' /‘//:
200 - }(,” 139 200 -| ‘,;.'?
160 - ,u/’ M44"""'.."" 100 4 ' et
p . / s
o 4 e antll i 0 .// it
H H T T T H M H H T H H H T H T T T
o 60 @ 120 150 18 210 240 0 30 60 90 120 150 180 210 240
Time {min) Time

- Reporter gene® @ eGFP7} ofd AcGFP(Aequorea coerulescens GFP)S I3l6h= translation vector
£ 0|83} vl A4S eGFPE= dimeric ©& protein foldo] 0|20 o flurosenseo] L A9t AcGFP
= monomeric expression® 2% flurosenceS Welst] eGFP WO} ¥hel AZF 2 flurosence
brightness7} =& 7oz dA 9l o|of w2} AcGFPet eGFPE cell-free systemofx|Q] ¥Hel Blu S
2¥ol%s. Ao eGFP7} expressiono] A &= 7oz slolE. HrHo2 fims Al Al 59

= AN vl 2ES o 28] filmo] §l= Ao expressiono] & He S & 4 Y

(c}) eGFP expression -2 A7t BJAE

- NEB solutiong ARE5H cell free systemof|A] eGFP7} expression El= A7FS HIAESH| ¥l eGFP7} &
0]9)= translation vector(pBT7)2t NEB solutions A10] 384 wellof] Wil 37°CojlA] 5& 7FA0 =2 4A]7H?240
F)59F BT 1), I7Co 53 02 W0F FU WA 2)

= 42 4 4 3. Stop-+= eGFPY] stop codong AlAHsl His tag/tA| translationt= #lES Yo, His
tago] cell free systemofX| eGFP expressionofl AZMo] W2t G F=A] RIsh] #fsh vl HES Sie
t A9 &pol7t R

@ 37CoN 5 ACR AARH240%)& <t W (A} 1)+ oF 15020] AIUHA Saturation©] Lo

ol



eGFP-stop-

900

=e=Control

—=—30 ug/ml eGFP
e —+—16 ug/ml eGFP

~+—8 ug/ml eGFP
700 —e—4 ug/ml eGFP

=2 ug/ml eGFP
—+—1 ug/ml eGFP
500 ==0.5 ug/ml eGFP

500

RFU

400

300 —

200 -

100

0 1s Ele] 45 &0 75 %0 105 120 135 150 165 180 195 210 225 240

Time (min)

o

@ 37°CoA 5& 7FA0=2 30259t 2 (Axt 2) 1 208 F= Ayt st RFUZF 1000 =

eGFP-stop-

et

—s—Control

w30 ugSmi eGFP
08 =16 ug/mi eGFP

=8 ug/ml eGFR
. gl sy finl oGFP
P 2 ugfml oGEP

=g izl eGP
& () B gfmnl @GEP
s

RFU

Timse {miry



(2}) eGFP expression 2% HAE

- A7t HIAEQ} nfi7IX]2 NEB solution2 AF23] cell free systemoj]A] eGFP7} expression &= AT
£ 2] 9]} eGFP7} S0]9)= translation vector(pBT7)2t NEB solutionS Alo] 384 wello]] Y1l 2E¥H2
1*]{} A0 2 4AIRH2402) 59t SIS

- FAAQI A% 2} RFU(relative fluorescence unit) 4ol 5= Q&R 02 7Nl Alddo] Az KI3¥E] oict
= 718 4 2 9le Stop-= eGFP9] stop codong MoK His tagZtA| translationt]= HEE s},
A

His tago] cell free systemoA] eGFP expressiond]] -&%0of Th2 JekS x| 3H0l517| o) vln A
ghoL} 7o xjo]7} ¢ie

- 4%, 10=0XE §R3o] Yojux] Adgtor
7P expression §80] =2 718 &lolsigl

DN

00X 3ARE Ak & 10071710] RFUZLO] Utal, 37E=0A]

n[o

—=D.W
——eGFP_4%
eGFP_stop-_4%
900 ——eGFP_10E
~—eGFP_stop-_105&
eGFP_20&
=—e—aGFP_stop-_20%&
——eGFP_37k

600 —+—eGPF_stop-_37%

120

Time (min)

(0D eGFP expression £0] BJAE

- Cell free system®] 7F & A4 %ol SPHE paper oA §Fg-0] Do} ARFRITo] 7153t 7ol o]
golsp] Yol So] Yol #Efet NEB solutiong- 40} WolER & 37°CollA] 2A7Fs9H ¥k A7 & &3S &
&k 57 At eGFPE} stop codong AJASH 74¢ &go] A Uit 718 &9l ?—W SiE AES Fo] 9o
A Ad7Essh 7102 EIEjglon], oko 2 vioj2{AS RITstof| Qlo] 85| M8 JHseh 7102 ofjid

DW  eGFP oGFP _siop-

® & o
Sample Area lntegss!ty U?E! . integrated Density
{4, Intensity / Min / Gain} {Area x 1}
— o 1899 1663 3600
DW eGFP oGFP_stop- eFp 1898 40714 TREQCU
. . . aGFP_stop. 1893 37288 FORG0




(3) Switch RNA A%

(7h Zika vRNA Switch TJX}l(sensor)
@ pET21a vector: eGFPS Reporter genez AR5t T7 promoter TF20] zika virusg 7A&5% 4
+ switch RNAZ} AU HES AAf6I%E. Sensor sequencer SPHEMOIA 7iEH Zika viruss O}
3t switch RNA sequences o€ 51900, Zika virus®] NS4B £2)9t E(envelope) £-2of| thgt AHE A0l
sequences A|d.

xS

@) eGFP: Enhanced green florescence protein®] £U%=E 720bpe] 37|15 7HA|0, sensor vectorof
AREE|0] AlZFRo® SI5H] I3t reporter gene®] &2 3. switch RNA uiz thgof] AZAEof
transcriptiong 7% expression®| FFA0FOR =M FFE WA 4 Qo] AFYHoR
expression?] o= &9l 75

@ NS4B, E(@8, 27): eGFPS reporter geneQ @ k= transcription vectoro]| T7 promoter THS
switch RNAS do] AASH Sensor vector. Switch RNA £-Fof @2} pET21a_8A, pET21a_27B & &
== Allstglon ot AMagi=o] pET21a_8A= refolding domain®] Q1o transcriptiono] 24 &
translationd O 2242 OA] refolding &&= Zg Hoire 9%g sieF AR ol g
pET21a_27B+= refolding domaino] ¢\-2. Ala1Ay} refolding domain®] of= 3A| xjo|7t Y= &
Holu] @3] gl Aol § Helo] A He 7oz =RlE. Sensor RNAS HIAE 5] 9faff Switch
RNAQ} AtH A0l zika virus AES A|W trigger vector® &7 AAlsto] AR&sh

o of



@ pCOLA duet vector(Addgene)
@) LacZ gene: reporter geneC &2 ARESH eGFPES ThAIS] AFES 4~ 9= E T} reporter gene %
5l= LacZ gene expression §= 739 eGFPLF theA| w02 A IWHo] 7Hsel ShA|TF Ato]l=
7} eGFPXETH 30 CPRG(Chlorophenol red -B-D-galactopyranoside)S AF85 k2ol CPRG7t
lacZ gene©] expression ARz} §F351o] A FefAlo] B3, AFA0R HAPMOZ Wok= Jlg &

A 0]O
T »o

@ Sensor 27B : LacZ gene reporter geneO 2 AW pCOLA Duet vectorofA] T7 promoter Bf2

Hof] sSE =304 ARESE zika viruse targetO 2 sh= of2] ¥ & 27BS ARE. Sensor vector
S ARSI o triggersh= zika virus A 22 Ald Trigger vector= AR

~ Frantigd TiLGLT

s Nt TS 3 MR NE 21
S ‘ o Bt ET PIBTH
b
AEWy Heosor EFE LR {00l s Bae
SR
! SR TR R
HECERER TLT - F A i
i
3 vt
EERXEER S R -
EEEAR £ AT I - L.
PalaE: Mewd
Iy Snead N S —
DAL TAHEE - Enondd

FokE -
; EarIATH
i3 B L
i Pt A Faadc: | :
FowiapEfa] PRI SRR A
LTI NEYT EA A R

- Sensor 32B : Sensor 271} ORRZFA|R LacZ gened reporter geneC & A|'d pCOLA Duet vector
S ARE. T7 promoter 8tz Fof] SHHED] =Fol|M ARESE HE & 32BS '20] Sensor vectors A4}
SH1l o]5 triggerd 4 9l= zika virus® A¥(Sensor?] switch RNA A Ex}t AHEANS X|d Trigger
vector= AAtsl HIAE £
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e
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(4}) Zika vRNA sensor HAE

@ pET vector
@) ¥ Transcription HAE
- 8lE7} Cell free systemolA] BLE=X] &0l5}7] 9Ja} Transcription 201 EJAEZS A|8sh HlE|=
o] @9 A9] pET21ag 0|81, AgQ(circular) HEl:= NEB] Aletas & EcoRVE ARESH EH
&t AM3(linear)02 TFS0JZl WIEE Ambion® transcription kitQl MEGAscript(Cat: AM1334)S At
4510 Cell free systemQ= transcription ¥ RNAS HL& o RNAZL AIAE|QI=X]= RNA
formaldehyde gel electrophoresis@t nanodrop & 7}4] ¥fog 717k &1o]
- RNA formaldehyde gel electrophoresisS =3t vector transcription 21(Zx} 1) @ 1¥ lane
NEBO]] S0]9)= circular vector control2 EcoRV7} A2 715S sE=A] &0lst7] 25t control2
ARSI O, 2~38 laned ZFZF BionicsojA] AlRFst pET21a HIE{O|| zika viruss targetC2 oh=
switch RNA 8A, 2787} 2010 HHY (HEfof] digh 22 ol o] AAJs] 2BS). ehdiz ®
A= 220 switch RNAY} reporter geneC 2 HZA% eGFP7} transcription ® 712 &0l=] 7oz
Ho} cell free systemoj|A] transcriptiono] & &= 7102 Atgd



Y o Switeh RNA (120bp)
— + SGFEP(720bp)

T

<gel electrophoresis® transcription 221>

- Nanodrop &8-S &3t vector transcription &01(Ax} 2) : Nanodrop& A= RNA solution
Ho|Ed =S SAok= #H o2 pTXI-Xef= Transcription kito] 50{9)+= linear template DNAZ
cell free system© 2 transcriptiono] E+=A]of| tist control2 A8, DHFRE NEBO| S0{9=
circular vector control2 EcoRV7} ATIZ 7]5-S sk=A] &0lst7] st control2 ARE. UHA]= 2zt
7t pET21a 8A, 27B ¥IE ZAutl. ZAupdoz FAAQ =%t 2902~2939ng/ulZ cell free systemoj]
A HIEJ7F RNAR transcription 1 71& &RIVEs E5] RNAS] =2UkS &X5H| sl DNase #]2
A 55 HlL AN, Aopt ojolg oz el
Didaze A M

Name [ 260 Raw | 280 Raw | 320 Raw | 260 280 |260f230| ne/ul

Fran 3.78 3.401 0.111 3.638 3.264 1.115 | 2811.283

] S 3.739 3.357 0.086 3.629 3.25 1.116 | 2803.183

bwmics B | 3779 3.365 0.1 3.66 3.249 1.126 | 2927.832
bonivs 3.764 3.3 0.108 J.648 3.277 1.113 | 2918.529

DMNase 2Bl B
Name | 260 Raw | 280 Raw | 320 Raw 260 280 | 260/280 | ng/pL
§TER 3.764 3.377 0.1 3.662 3.277 1.118 | 2929.795
DHFR 3.747 3.26 0.082 3.666 3282 | 1.117 |2933.012

Giamins B | 3.799 3.385 D116 3674 3.264 1.126 | 2939.503
biomins 3.782 3.368 0.115 3.65 3.241 1.126 | 2920.208

@ Micro PlateReader”?| Zit

- Sensor 8, 27 vector®} trigger vectorS NEB solutiono] Y1l 37°CojA IS =X5HHL.
Sensor vector+ 0]A0f transcription kitS ARl RNAZ} AF ABAE]= 718 Slolstgi v, o]t Al

o= 5= EROR RFU 3] BV 22 2 4 U%ie
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- Control& SA4|x+0 2 NEB solution]]
9 translation vectorS ARESH eGFP= RGO 2 o]
OpEojo

30

T
&d

T T
126 150 18{}

Time {min)

1
210

T
245

e Con

e gGFPB{Hrmarn+d_
e gGEPS{cHTEHar it

D.wet g7ist

(EcoRV)E AR5l circular vectorS linear vectorz
7 AR} linear FEE 271 YolR: o] O
RFU Zo] FA Uox 7oz sholsh ZAmAo g sensor 83} 275 H|wWSHS Tff sensor 27 BrHE=
& 7loR Aled

APIR| 2 Trigger RNA=

® LacZ vector

sensor 80| virusE detectionsh=0|| &0

@ MicroPlateReader 21t
OJRIQIst Sensor 27, 32 vector®} trigger vectorZ NEB solutiono] Y1l 37°ColA 4A7F =901

570nm oz SaeE ZX5HL.

ZA virus MBS 2olge

a2 MXxa

T
120
Time {min}

7102 00 7Pk b

T
30 60 o9

o RFU 3o o

—
150 1

AL A U3 FAHe=z

FyEr A0 w1 54 71590, 1 ojo] s ke

CPRG7} Hetrio 2 Woh= 7io] IxE]7| AJRKsE Trigger vector+ RNA transcription kitS AR8st

of transcription ® RNA(nanodropl.2 =t 20I18hHE ARSI

2(Nru )& #2Jel Moz ThEo] 37°CollAl 4ARFERL BESAIY

Addgens Lac Z (pCOLA Duet vector)

Absorbances {570 nm)

4.0

oo T
= WERTCPRE
e Semmfz?’ ﬁe:as;—‘ﬁggﬂﬁ? FNAY

- TiggerZFRNA) oy k

- TR ERREA) iy

160 ‘!20

14(3
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on, sensor vector+= NEBQ] A|sta



Sensor 278 _Lac? Sensor 328 Lac?

#
E=3
£
o

j e L3

- BEB+OPRG
H - GErsar i Hinsarp TignsrR TIRNS)
e RERSrI T AN AP TR S ARNEY

B e
ey B FRE LSS

i
ol
[

& e ! & 20
= k'i. fol
& oesd {l 2 a8
v o
£ 20 A 4o
& ) &
B g I8 TS
E ¥ 2
s o o
% 164 7 & 104
cs 28 ppmttEE
S—— L
$3iiitiss Aspese s IR S e e S S P SRR BRI AR BL S
b2e 1 T El El El oo El 1] v T El 1 T 1] T T
4 % 1% 150 a0 40® 40 8 80 100 126 4O B0 180 MO 230 24
Tirne {min} Tivwe iy

- ¥ 2 sensor 270] detections te A0z SRIEY, 8070] AUH Sotez HEo] 7158
710z "ol Sensor?} trigger vectors wAMIE 82 |, sensor 272 trigger 275 detection 3
sensor 328Ut specificity’t £& 7102 20T sensor 32&= =4 T WA UE 2ot oplt
trigger 271t% BRSShy, FI7PAQl Aldoj|M= trigger’t ¢Jo]% translationZ}x] ZIsiElo] LacZ7t

expressiont]= 7S gHojsh

- 9P R @S paper 910 ABA] Zut2 SlobY Fo|2 A8 T, DWE FHsp] T2l
AZk Hgt Qlo] S1¥A Ho|o NEB+CPRG= NEB solution?t CPRG(Chlorophenol red -f
-D-galactopyranoside)?] Mixturez CPRGS] Aol w-2tAHO 2 WOl Sensor 271t 320] ZF2F Trigger
vector 271} 322 circular SEj= &|2]5t9lon, =78 02 Zika virus RNAS sensor vectorof 21zt
o] 92°CojlA 297t A2lof A2 Bigts WAsh AubA 0 2 sensor vectorQ] reporter gene?l LacZ
7} expression&|o] CPRGe} B35l Bepiog ol Zlo] P

(4) FMDV switch RNA TJ&}Q]

7}) FMDV vRNA A9

[n

- FMDV(Foot-and-mouth disease viruse, #4199 Blo]2jA)= Al5 30nme| Al st Hlojg Az FRA|
TR VPL ~ VP4 U] ZRR7F 22 607114 240717F U702 o] RojZl oF 8,500 of 7i9] @72 Mg

)

(JRNAZ 71 JODi(VP4L B2lo] mBelr] Q) Z7lujoleiAz Uelal ejwulolajrel U] A 74
= 7hy

- FMDV genome L& 5 YH 47]9] LRTHEA(VPL, VP2, VP3, VP4)ut 87§9] v LRTHRANL, 2A, 2B, 2C,
3A, 3B, 3C, D)= VdHd, sife] 71 ORFz TYo] Ze|thide HoE Y 3710 L2Eofx(Leader, 2A,
3C)oll sl Ao} gt LaH]tE THlo]

- FMDV genome & % %83F 5UTR 915 EH, 360nt] Large hairpint:2Q! S fragment?} 90%2]
Clcytosine)’t £&flsk= 150~250nte] Poly C track(Cn), OFAWHK] 7|52 LHAIA] o2 Pseudoknots(pk),
RNA EAJo]] Toish= 55nte] OFAJst stem-loop element2 “AAACA™Z conserved motif 2 X|d Cre/Bus, Ut
Aoz wjol2|A0] Z-v|ojEA T o4 7HAof| AH8sh= 150nte] IRES7} EXfgHger 232 o

A7)




- 5UTR Bo]l YRI5t VPgl= TR 37jo] SEf= gHSo] Zizt RNA &4 IolA primerz <R8a) 2AA]
Z¥7¥0] RNA genome2 VPgoll 520z AZAH

90 nt

<— ca.1300nt ca, 7000nt
Structural proteins , Mon-structural proteins
|
P1-2A , P2 \ P3
SUTR 1 1
t VP4 3B 3 UTR
oJLn.muui I': [W_'zl ve3 | vpi [2alo8] 2c f[3al [ | ]3c| 3D | A,
VPg
PO

Protomer (5S) Pentamer (12S)

60 copies 12 copies

=

-~ Empty capsid (75S)
Virion (1465S)

<Genome organization of FMDV and the structure of virus>
Foot-and-mouth disease: past, present and future
Jamal and Belsham Veterinary Research 2013, 44:116

(5) FMDV  switch RNA AllA] A32]Y

(1) 5'UTR, 3D £¢ 4Rl

- OIE9A] A9 bo]2{A(FMDV, foot-and-mouth disease virus) detectionS $St real time PCR probe
2 5UTRY} 3D9] primerS Z2H2F XA, 9k 20] A&lofA= switch RNAY] 5UTR sequence®}t 3D sequence
£ do] A8 7o QOIEoA X|ASt primerS 0]83] NCBI GenBankojlA] KF112887.18 o]& 20104 5¥
45t O3 FMDV genome sequence®] 5 UTR¥} 3D sequenceE ZZF Ad9jon, ML oo AAIEH

- B5UTR sequence: CACTTTAAGGTGACACTGAAACTGGTACTCAACCACTGGTGACAGGCTAAGGATGCCC
TTCAGGTACCCCGAGGTAACACGCGACACTCAGG (MEL £ 92 bp= AR AHo] probe sequence)

- 3D sequence:
ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGACCCTCGAGGCTATCCTCTCCTTTGCACGCCGTGGGACCATA
C AGGAGAAGTTGATCTCCGTGGCAGGGCTCGC (ME& = 107 bpR WM x2o] probe sequence)

- ofgf] 232 OIEAIA primerS AF3HS ©f 5'UTR, 3D sequence?] xS BAGH 2



Structural proteins Non-structural prateins

[l
T
Laly W i Wi W1 );l ] pY 1A it 3C 30
* *
P1-2A L P2 ! P3
| ! FOV-1 !
1.3 kb
.
.
e .

e T [7.558
— =) =y o pee [ [amo ) R o
CCRCTTTARGGTGACACTGARACTGETACT GTAACACGCGACACTCAGGATCETGAG GOAACTGGETTTTACAAACCTETGATE TCTCCGTGGCAGRGCTCGCCGTY
GGTGAAATTCCACTGTGACTTITGACCATGR CCTTGACCCAAAATGTTITGGACACTAC AGAGOGCACCGICLCGAGCGGLAL

(umry B 30637 Oy 2% Ouary 183337 ey 20645
CACHTENA A GMTCACIMT A CTEETAC TANEACECEACOCTCLEEATETGA ACTEGETTTIRCAAACCTETER TECETEEOASGMCTCEE
Y Doy 2129% e o 4
CACHTEAAET G A O SEmAC TR T AL TAACAEHCOAEDETCROGATETAR Ouary J0z837 Ouery 25945
e Y g ®0 o ACTEGEETTTTRCANACCTETEN TeeeTeaOAGcMeTCEC
e * . e ) 7870 ] 7,550 v

(Lh) FMDV 1] tixfel

- FMDV switch RNAZ AJ&l517] 9J5]] in vitro transcriptiono] 7Fs3t Hlo] @ Uo} Alg:al= pBIC-A HE]
< o] 83t HIE S AAEE T7 promoter TR0 EcoRI Ato]o] cloning site?} $JA|6HH cell-free system
ol reporter RAIAPF Wets A sh=A] &Rlsly] Ysto] FMDV 5UTR o 3D A Fof] eGFP(720bp,
NC_025025.1)% clonings}%-2-

- FMDV RNA trigger® ¢} #o] in vitro transcription 0] 7}=$t vlo]QUjot AlasH= pBIC-A HIE|S
o] 85}o] HWIE}S AJASE T7 promoter TF2of EcoRI Ato]o] cloning siteo] FMDV 5UTR I} 3D trigger
MEZ cloningstlZ

Switch RNA (sensor) Trigger
FMDV 5°'UTR_eGFP FMDV 5°'UTR RNA
FMDV 3D_eGFP FMDV 3D RNA

k Cloning site 3

.\'Clol'-ing site
A &

pBIC-A pBIC-A

(2070bp) (2070bp)



(ch FMDV switch RNA A<}

- OIEOJA] A|e vojlA RIk&o2 AAEt 5'UTRT} 3D sequence 7]%0.2 597H0] 5'UTR switch RNA
o} 727)9] 3D switch RNA A]¥-& o|&. vector?} transcription®]0] refolding = ©f 9FyA-S Uopwr] 95
RIS Aol oRFEES 5

- NUPACK (The nucleic acid package}® ALEZo}S o}85}o] SAto] minimum free energy (MFE) 2}
222 AL & 131719] 5'UTR, 3D sequenceS VA1 1, thaat 7+ Auks AL

+ 5'UTR_6  MFE structure at 37.0 C « 5UTR_22  MFE structure at 37.0 C * S5UTR_ 23 MFE structure at 37.0 C - 5UTR_33 MFE structure at 37.0 C
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A= 0a§ 0§ g o 0§
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00 k— 00 L 00 00
Free energy of secondary structure: -26.00 kcal/mol Free energy of secondary structure: -35.50 kcal/mol Free energy of secondary structure: -34.90 kcal/mol Free energy of secondary structure: -31.50 kcal/mol
- 5UTR_34  MFE structure at 37.0 C + 5UTR_35  MFE structure at 37.0 C * SUTR_45  MFE structure at 37.0 C + 5UTR_53  MFE structure at 37.0 C
10 10 10 10
08 08 08 08
r
O
m =1 m m m
B | g g g
< '—' < € <
068 ( ) 068 065 085
g D g g g
3 1=t 3 3 3
3 e 3 3 3
'S El
048 4 04§ O 048 048
g ¢ g g g
2 2 H 2 2
= ALK
' Y =1
02 , 02 { 02 02
Free energy of secondary structure: -32.40 kcal/mol Free energy of secondary structure: -33.60 kcal/mol Free energy of secondary structure: -32.30 kcal/mol Free energy of secondary structure: -35.10 kcal/mol
« 5UTR_54 MFE structure at 37.0 C « 5UTR_55  MFE structure at 37.0 C *3D_2 MFE structure at 37.0 C = 3D_23 MFE structure at 37.0 C
10 10 10 10
08 08 08 08
g g O g g
g g g z
€ < - < <
3 063 06T i~ 065 065
z g = g g
3 3 = 3 3
2 3 ] = ° o
H H ~ H g
. 040 s \f 049 049 049
g A g g g
o g g z g Z
= X
o @ . o " "
Free energy of secondary structure: -34.90 kcal/mol Free energy of secondary structure: -36.80 kcal/mol Free energy of secondary structure: -24.10 kcal/mol Free energy of secondary structure: -35.50 kcal/mol
.+ 3D_24  MFE structure at 37.0 C - 3D_36 MFE structure at 37.0 C - 3D_37 MFE structure at 37.0 C - 30_39 MFE structure at 37.0 C
10 10 10 10
08 08 o8 08
m m m
g £ g
£ £ £
06 % 065 065
g E ES
3 3 3
3 < °
il i 3
048 048 2N 048
g [
TN N N .
O
/ \i 02 02 02 & 02
Lo , ' . i
Mg % \
‘&..I/ 0.0 o 0.0 e 0.0

00
Free energy of secondary structure: -33.20 kcal/mol Free energy of secondary structure: -32.50 kcal/mol Free energy of secondary structure: -32.90 kcal/mol Free energy of secondary structure: -34.40 kcal/mol



+ 3D_40

Cmoommmtyy

Free ef

nergy of secondary structure: -33.50 kcal/mol

MFE structure at 37.0 C - 3D_46 MFE structure at 37.0 C -+ 3D_62 MFE structure at 37.0 C + 3D_64 MFE structure at 37.0 C
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Free of secondary structure: -38.60 kcal/mol Free energy of secondary structure: -33.20 kcal/mol

energy of secondary structure: -26.80 kcal/mol Free energy

- olg} J=e A&kst switch RNA sequence (sensor) o2 Uehd. | = $91 Y97t FMDVo| AAEA o2
ZAssto] sensor?] OJRFLAZF A Hal WP 9] ribosome binding site (RBS)7} k=E%]|0] reporter
gene®] translationo] Zled. J&do UERt Sl miebAlul 2 2M0] A2 717 WAl oz EXjisH,
refolding®]0] sensor AR = QPg/dS Fofstal 75 FMDV] offof e} trigger 2 0 & 2|5 o

YRS ARtstel AMAsIRE

Candidate 1 sensor :

[ UGACCCAAAAUGUUUGGACACUACCGA UCCUGUGUC] GGA CUUUAG AAC AGAGGAG AUAAAG AUG GACACAGGA CACAACCUGGCGGCAGCGCAAAAG
Candidate 2 sensor :

[ AGCUUCUGGGAGCACCGAUAGGAGAGG UGLUUJUUCCA] GGA CUUUAG AAC AGAGGAG AUAAAG AUG UGGAAAACA UCAAACCUGGCGGCAGCGCAAAAG
Candidate 3 sensor :

[ AMACGUGCGGCACCCUGGUAUGUCCUC UUUUUCCCC] GGA CUUUAG AAC AGAGGAG AUAAAG AUG GGGGAAANA AGAAACCUGGCGGCAGCGCAAAAG
Candidate 4 sensor :

[ CUUCAACUAGAGGCUCCGTCCCGAGCG GGCGUUALICT GGA CUUUAG AAC AGAGGAG AUAAAG AUG GAUAACGCC CAUAACCUGGCGGCAGCGCAAAAG

(6) 3DFH A AllAf A

(7}) FMDV switch RNA £ screening
@O FMDV 5'UTR ¥} 3D switch RNA 23 H|AE

@ FMDV 5'UTR ¥} 3D switch RNA transcription

- FMDV 5UTR 2} 3D switch RNAZ 9F=7] 9] in vitro transcription 5Fo] RNA AJA=-2- Sholsh
H}o]| @Yo} in vitro transcription HE{01 pBIC-A9] ¥&(circular)S A|stEA EcoRVE A5l A6t
of M¥(linear)S TF=1l Ambion?] transcript kitQl MEGAscript(Cat: AM1334)E AR2ste FMDV
5UTR ¥} 3D switch RNA 5. Transcription ® RNAZF AJAME]Q)=A]= RNA formaldehyde gel

electrophoresis®} nanodrop & 71A| Bffio2 ZF2F sholst

- RNA formaldehyde gel electrophoresisS £3st vector transcription 291(ZAx1}): FMDV 5'UTR
switch RNA  5&(6, 22, 33, 40, 451+ FMDV 3D switch RNA 5%&(23, 37, 40, 46, 62) < in vitro
transcription & A= switchRNAS RNA formaldehyde gel AlojlA] &1 st3lon, statmz JAJ=
H30A FMDV switch RNAQ} reporter gene© 2 A% eGFP7} transcription ® SHE7F UFERE O
2 switch RNA7} in vitro transcriptiono] A & 710 g =hol=l



5'UTR switch RNA 3D switch RNA
M 6 22 33 40 45 M 23 37 40 46 62
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<gel electrophoresis® transcription &9l>

- Nanodrop £X2 E3t vector transcription &R1(Zx}) : Nanodrop2 A= RNAES 260nmojjA]
E75t0] Uz S8EE ol&sto] s SRl RNA A 260/2808]71 1.6~2.2 &0 24w s &
o13lut=0]Al 7+ FMDV switch RNA: B.& @3 298 423t RNAZ ERlE]n, Ankoz FMDV
5UTR switch RNA =%= 16233 ~ 22706 ng/ul2 FMDV 3D switch RNA:= 13199 ~ 20098
ng/ul2 1.

Name 260 Raw | 280 Raw | 320 Raw 260 280 260/280 | ng/uL

FMDV_eGFP_S5UTR 8 2.909 1.382 0.047 2.838 1.323 2.145 22708

FMDV_eGFP_SUTR 22 2415 4,121 0.051 2.347 1.063 2.209 18779

FMDV_eGFP_SUTR_33 1.822 0.855 0.042 1.773 0.81 2.19 14184

FMDV_eGFP_S5UTR_40 2.075 0.959 0.04 2.029 0.916 2.215 16233

FMDV_eGFP_SUTR_45 2.555 1.179 0.054 2.508 1.127 2.224 20063

FMDV_eGFP_3D 23 1.697 0.8 0.051 1.65 0.751 2.198 13199
FMDV_eGFP_3D_37 2.373 1:112 0.054 2.323 1.059 2.193 18583
FMDV_eGFP_3D_40 2.567 1.182 0.055 2.512 1.137 221 20098
FMDV_eGFP_3D_46 2.296 1.058 0.049 2.239 1.005 2.228 17911
FMDV_eGFP_3D_62 2.524 1.156 0.053 2.445 1.091 2241 19561

@ FMDV 5'UTR 1} 3D trigger RNA ¥l EAE
@ FMDV 5'UTR 2} 3D trigger RNA transcription
- FMDV 5'UTR I} 3D trigger RNAS UFs7| 93 switch RNAQ} =517 in vitro transcription 3}t
o RNA Wdss =g pBIC-A HE9] Hg(circular)s Aletas EcoRVE ARESl EHsto A
(linear)2 TF=11 Ambion9] transcript kit9l MEGAscript(Cat: AM1334)2 AR8sto] FMDV 5UTR 2t
3D trigger RNA Uks. Transcription %1 RNAZ} A8AE|QJ=Al= RNA formaldehyde gel
electrophoresis®} nanodrop & 71X] ¥fHog2 Z2F2F sholst

—_ 4:2 —_



Trigger RNA
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- RNA formaldehyde gel electrophoresisE £3F vector transcription &91(Zx}): FMDV 5 UTR¥}
3D trigger RNAS RNA formaldehyde gel AlojA &1 sigion, stimz FA|E HEEoA FMDV
trigger RNA 8BHE7F UEPZC 2 trigger RNAZ} in vitro transcriptiono] & © 7oz shol=

- Nanodrop £XS E3t vector transcription &R1(Zx}) : Nanodrop2 A8A= RNAES 260nmojjA]
ZX5t0] e S8 S o]85to] =& 3RAISE RNA AT 260/28OH]E switch RNAQ} 70| 1.6~2.2
oM 4SS slsH UFS0jAl ZF FMDV trigger RNA= 2% ot 2.12 $£45F RNAZ 2H0L]
0, Aoz FMDV 5UTR trigger RNA &%= 20901 ng/ul_i FMDV 3D trigger RNA: 18128
ng/ulz =Rl

Name Location | 260 Raw | 280Raw | 320 Raw | 260 280 | 2601280 | ng/uL
FMDV 5UTR trigger RNA 03 | 2657 | 1241 | 0044 | 2613 | 1.1% | 2185 | 20901
FMDV 3D trigger RNA GI | 1286 | 0616 | 0042 | 1226 | 0565 | 217 | 18128

- FMDV trigger RNA copy 4~ ZAF @ NanodropQ 2 &A% 7} trigger RNA =& 0]85t0] ol
R0 tjYste] FMDV 5° UTRYF 3D trigger RNA9] copy 42 AAEH FMDV RNAsmss 499.5
dalton/bp ©]0] OFRIFE2M6.022 * 107)2 o]&3to] ARt

Number of copies (coipes/ml) = (ng * 6.022 * 10%) / (length * 1 * 10 *499.5)

® FMDV 5'UTR 2} 3D switch RNA AF2]y
@ FMDV 5'UTR switch RNA
- UE=0)A1 FMDV 5'UTR switch RNA 5%(6, 55, 33, 40, 45)2 cell free protein synthesis solution
o] FMDV 5UTR RNAQ} &4 Y1 ¥kS S AIME] 3ol okS =X5to] FMDV RNAO| ¥FEGH=
5UTR switch RNAS &1} 950Xl FMDV 5'UTR switch RNA(R]E =% 300 ng/ul)?t cell free
solutionS 384 wello]] €l 37°CofjA] 202 =9F pre-incubationdto] cel free solutionof|A] switch



RNAZS oMg3} A]71 &, FMDV RNA(1 x 10" copies/ml)E Y1 microplate readerojj] 37°C-2LojA]
2ARE 9t FdEle eGFP Q! RFU k2 =QIgh ol Zejzef o] FMDV 5UTR switch
RNA_6¥10flA Tiast O] 24 S7heo] =0l E|9lon], 1050 RFU gro] 749, YoA] 459] 5UTR
switch RNAE= 1000 RFU oJs} go] AIE|Qlon TiAy: tE] 7Rk LERA] 4ok

FMDV 5UTR switch RNA

4 2000

Fold Change eGFP production Rate

SUTR

@ FMDV 3D switch RNA

- FMDV 3D switch RNA 5%(23, 37, 40, 46, 62)2 ¥]°] 5UTR switch RNAQ} 74 xH0 =2 cell
free protein synthesis solution2 0]85t FMDV 3D RNAO] ¥F85H= 3D switch RNAS &Holsh b
<S0JZ1 FMDV 3D switch RNA(Z]Z =% 300 ng/ul)?} cell free solutiong 384 wellof] @11 37°Cof|A|
202 =9t pre-incubationsto] cell free solutionof]A] switch RNAS QM3 AJ71 &, FMDV RNA (1
x 10% copies/ml)2 21 microplate readero|A] 37°CELo|A] 2A|7F Zot A E]= oGFP &a7rol
RFU gFs &olsh offf J2fj=e} o] FMDV 3D switch RNA_23#HojlA] xR+ tjjy] 8.28] £7R20] &
o] gj9jor, 5965 RFU Zlo] &A%, ®st FMDV 3D switch RNA_40®HojjA TR tjy] 2.28] £712
o] &l ©jolon, 1107 RFU o] 349, U] 3%59] 3D switch RNA= 1000 RFU o|a} gfo] A&
EQlon] gy tiE] S7HEE UERGA] 50k



FMDV 3D switch RNA
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® FMDV 5UTRZ} 3D switch RNA A32]d Zut of£7 ofe] 8.29) 57k 1¥9) FMDV 3D switch
RNA 23412 4551912

(1}) FMDV 3D switch RNA_23 QIZI= EJAE

- FMDV switch RNA A32jdoz 2ol FMDV switch RNA_23S o]&sto] FMDV 3D RNAO] tfjst 9l
2= 29l sl FMDV 3D RNAS =82 A2|ste] 3ok FEA(RFU)S =elgh

- FMDV 3D switch RNA(Z]Z =% 300 ng/ul) 2} cell free solutionS 384 wello]] €l 37°CofjA| 20%
=9} pre-incubations}o] cell free solutiondf|A] switch RNAS 9FJs} 171 & FMDV 3D RNAS =rH
2x10%/1x10%/1x10"/1x10°71x10°7 1 x 10° copies/ml)& Ae]3t S microplate
readerofA] 37°CZL0f|Af 520f ghA] AT FQt @/dEl= eGFP 33401 RFU gta =Rl

- olgf} Jefjme} 74o] FMDV 3D RNA 2 x 10% copies/mlo|A] 4417} & RFU o] 2836902 &l &9
ou, thag thy] 3880] 57183 LEREOD 38 571 ARES 35802 LERd. FMDV 3D RNA 1 x 10%
copies/mlof}A] 4ARF & RFU glo] 1786902 =9l =|olon], Tyt ojn] 21819 57182 UEReH 3
8 £7F AR 2 x 10% copies/ml %0t OWRIZIA|2 35802 UERd. J2iut 38 57} AR T 55
o] SUsHA UERIAISE 3580] 2 x 10™ copies/mlofAl= 2681 £7H2, 1 x 10" copies/mlojlAl= 78]
27402 27} HlgL Afo7t U= 7102 &olE. E5k FMDV 3D RNA 1 x 10" copies/mlojlA] 4A[ZH
S RFU o] 37420= 0] =|9lon], tiayt o] 48] Z7lshe Zlos UeRton 38l 57 ARE 50
Boz Ued FMDV 3D RNA 1 x 10" copies/ml SZoAs 4A17F Sof 1219 RFU kS UERHX|TH
7122 24 oJst2 Lehd: w2ty Pzt FMDV RNA 1 x 10" copies/ml 2RIE.




RFU (eGFP, 479/520)

RFU (eGFP, 479/520)

RFU (eGFP, 479/520)

FMDV 3D_23

30000 4 —— FMDV_3D_23_eGFP sensor + FMDV 3D RMA (2 x 1083
—&— FMDV_3D_23_eGFP sensor + FMDV 3D RMA (1 x 1017
—=— FMDV_3D_23_eGFP sensor + FMDV 3D RMA (I x 1011
25000 4 FMDV_3D_23_eGFP sensor + FMDV 3D RMA (1 x 1019
FMDV_3D_23_eGFP sensor + FMDV 3D RMA (1 x 10%)
FMDV_3D_23_eGFP sensor + FMDV 3D RMA (1 x 10%)
20000 -
FMDV_3D 23 _eGFP sensor
15000 |
10000 |
5000 -
(o0 2
50 100 150 200
-5000 - Time (min)
FMDV 3D_23
2000
—=— FMDV_3D_23_eGFP sensor + FMDV 3D RNA (1 x 10'9)
1500 -
== FMDV 3D 23 eGFP sensor
1000 -
30 min
500
— el
a __F——-é_ T
3o 40 50 80
-500 - Time (min)
FMDV 3D 23
600
—— FMDW_3D_23_eGFP sensor = FMDW SDRMA (1 x 10'1)
ot iy —— MDDV 3D 23_eGFP sensor
40 min
200 - i
o T T
+ ioc 20 40 50 [=1s]
-
Time (min)
=i




(7) #A1S vlolfA Az e

© 57 ) 2] ulolelA 1500174 GHslolela) I 2l Wlo A}

(h) Mol vie Hrte 9lgt TAlEloleA SAA} AR S

- 7 AR B0 Holr e BESEE 7 Isto] AT ] Sfeh Ao A RAAL AlaE
OFRIGol 71 T8 RIert =2 0F % A} &) viklofA 10ER10] BuH Asialfle 23161%ls. 0F9] 4
£ Rl ThE AT =ukEe] vlol2A 23 (20149 AMHPollA 31 2017 B28lolA)S AREShL AYY] 4

-8 0] A22 Iraq Hlo|AS ARRSE

Asial @0} 79 Rl MIO2 A8 A 9l ShamirkE AH8%:

- 7} bjo|ajA0] wjjeF YMulolajA 37} 10°~10° TCIDS0/ml) 0.2ml L 2ml(BC} =& QA
7] st 108} of 2k 2ml ARgsholld RNAS F&si9iom, 545 RNAE 24tz SAIR A
RRIQ} 700] realtime RT-PCRE AlXJ5lo] A
OHoflA] F53t RNAZHETH 0.7~4.28] o =2 QAL gigo] ERIE|1S.

sunasr Curve

T2 RIS 2ml iAol 22T RNA g2 0.2ml ¥

Sttt Coree

5 i
Log Sumeg Quanty P

—

Sandard Curve

Amplificaion

T o

gustuzt & o]

e

2014 Cq SHit
OXRF | FA3 copy3>
0.2ml 16.2 4.3E+07
2ml 14.4 1E+08
2017 Cq 3hA}
o¥2% | FHagk copy4
0.2ml 19.3 4.7E+06
2ml 20.0 3.1E+06
2017 Cq ShA}
AQRFE | HA copy4
0.2ml 14.6 2.6E+07
2ml 13.4 5.3E+0.7
A22 Cq Iy
Iraq iRy copy$
0.2ml 13.1 1.1E+08
2ml 11.5 2.7E+08
Asial Cq Shat




Standard Corve

Shamir | HFY copy$

]

0.2ml 16.2 8.5E+07

[

2ml 12.9 3.7E+08

:::::

& Prloislolel 9l T Sy

(L) TolahiA Bzt 3 Solz 24S o

- 7h 712 391 TlojulING] Wz 2 Solw A4S 93 cheut o] % 4059) Aol Y TS 2
. 1 W 7 e ot e 079 %9 el AW L SAHHEE) § 27 vloRlag 15
51100, ABO] 739 oot WA Al % 107] BloRIAS A1, Asiale] B9 359 vlolelAg

Holgion, UmA] C, SAT1, SAT2 ¥ SAT32 7} 7] Hlo|g|AS 1551938.

- EoF, ol AT FA|gE[olAS tioR Utk Sfal OF2 1271 vlol2iArt ZEQUAL 3L A
39 HolHARE 2+ IS 53] 039 4% Al 200035 FZ7H] O] A o] g 1jjido]

aste]o] mojmAlA oo he -85t Auts w5 4 QIS 7102 o5E. Ag] Hok JMF & 20184
Hlo]g A0 EANIPT &g w2 Fhufdo] Fort ogd

- 5o|l% HIHE Yol HRJoIM S AAEAde] SARHH, 22 Picornaviridae familyOH &3H= Seneca
valley viruss ZL3otS. A} o] DQst of2] A FojA dxf 71} W A9, E5] 7Pl £
A g io] B VG Q= Hio]AA A

He gtoj2] A g(strain) 83 A9 Y =eaE
1 A_TA A Asia/Sea-97 2010
2 A_zabaykalsky A Asia/Sea-97 2013
3 A_Bac_Ninh_VN2013 A Asia/Sea-97 2013
4 A_VN18 A Asia/Sea-97 2014
5 A_VN25 A Asia/Sea-97 2014
6 A_AA A Asia/Sea-97 2017
7 A_Malaysia97 A Asia/Sea-97 sl =
8 A_VNI15 A Asia/Sea-97 2014
9 A_Iran05 A Asia/Iran-05 s =
10 A_A22Iraq A Asia/G-1V s =
11 Asial _MOG05 ASIAL G-V 2005
12 Asial _CAM_9-80 ASIAL G-V Y=
13 Asial_sharmir ASIA1 G-V s =
14 C3_Resende/BRA-55 C Euro-SA s =
15 O_Yang-Ju ) SEA/Mya-98 2010
16 O_Paju ) SEA/Mya-98 2010
17 O_Jincheon O SEA/Mya-98 2014
18 O_VN1 0 SEA/Mya-98 2014
19 O_VN6 0 SEA/Mya-98 2014
20 O_hapcheon_KOR2014 ) SEA/Mya-98 2014
21 O_Gimje 0 SEA/Mya-98 2016




We Bfolel A %(strain) 243 SCREEE P
22 O_Gochang ) SEA/Mya-98 2016
23 O_Nonsan ) SEA/Mya-98 2016
24 0_9r=2010 0 SEA/Mya-98 2010
25 O_primorsky 0 SEA/Mya-98 el =
26 O_chung-Ju O ME-SA/PanAsia 2000
27 O1_SKR_2002 ) ME-SA/PanAsia 2002
28 0_VN2013_Sonla O ME-SA/PanAsia 2013
29 O_Bac_Ninh_VN2013 0 ME-SA/PanAsia 2013
30 O_E21%} 0 ME-SA/IND2001d 2017
31 (ONSE= 0 ME-SA/IND2001d 2017
32 O1_manisa O ME-SA s =
33 O_Campos O Euro-SA s =
34 O1_BFS_1860_UK_67 0 Euro-SA el el
35 O_Yunlin_Tw_97 ) Cathay s =
36 0_3039 0 Cathay sl = !
37 SAT1_BOT-1-68 SAT1 WZ(III) el =
38 SAT2_7IM-5-81 SAT?2 WZ(II) s =Y
39 SAT3_7ZIM_4-81 SAT3 - s =Y
40 Seneca valley virus - SVV sl =

(Ch) mojmilia DI 5 5ol EAS ffeh AAutol2i A g o2 Ft At

- aple] sws Aol B Tido) chel @A We Pusiol NG SRR SZ9(realtime
RT-PCR, rRT-PCR)S o}&alo] 7} 919 md Lo PIculolals QAR 228 B7Hsighe. ALSSl rRT-PCR
He JRjelulolelAc) 3D QARIE AFSHe WO OF HAS2R77) ) BEAR)Ld] Sxigof 9
Loz proiolalA Y 1 & BHE W Wigle

- FAuleleA 0%Y] AL &
(TCID50/ml)= 10°~10"2 QI=|i 0!
=13
=

2 Afol7} g2 U 4 U

227} Aol A fedufdo] AZEion, Molgls upolA ot
O(Data not shown), rRT-PCROJA 2% AEEA1 Cagts Sofl o/HAL
= (Cq 13~22)

Amplification

b1 P R A S

RFU

41 e T e e




. i a ubo] 2] A8 (Strain) o A5 Bioneer(3D)
U RERSAS) s rain S|

= ° o Cql Cq2
1 0] O_Yang-Ju 13.4 13.6
2 0 O_Paju 14.03 13.88
3 O O_Jincheon 17.94 17.81
4 0] O_VN1 22.67 22.2
5 @) O_VNG6 17.6 17.08
6 @) O/Hapcheon/KOR/2014 SEA/Mya-98 18.68 18.11
7 0 O_Gimje 18.84 18.95
8 O O_Gochang 15.7 15.52
9 @) O_Nonsan 17.41 17.53
10 O O_primorsky 14.52 14.41
11 0 0_%F=2010 16.58 16.71
12 O O_chung-Ju 16.14 16.28
13 0 01_SKR_2002 14.56 14.48

ME-SA/PanAsia
14 0 0O_VN2013_Son 15.91 16.1
15 0] O_Bac_Ninh_VN2013 17.35 17.51
16 0 O_H 21X} 18.02 18.03
ME-SA/ind-2001d
17 0 0 13.73 13.58
18 0] O1_manisa ME-SA 12.46 12.57
19 0 0_3039 13.14 13.16
Cathay
20 0 O_Yunlin_Tw_97 18.94 19.27
21 O O_Campos 13.38 13.73
Euro-SA

22 0 O1_BFS_1860_UK_67 14.62 14.75

- FAgEolA AgY] He F
(TCID50/ml)= 10°~10°2 &folE]9loni(Data not shown),

e Aot

9SL I 4 Y54e(Cq 13417

107] <A atolzi A

VASR

RFU

Amplification

Cycles

o
=

o] ALgglon, AolQle wlolgA A7t
rRT-PCROJA 2% ZA&E]9 1 Ca3t

Sl St



We | uy ufol 2} A% (Strain) R T
A A_ZA 13.5 13.52

2 A A_zabaykalsky 15.14 15.32
3 A A_Bac_Ninh_VN2013 14.88 | 14.95
4 A A_VN18 16.03 | 15.95
5 A A_VN25 Asia/Sea-97 15.3 15.39
6 A A_AA 1565 | 15.43
7 A A_Malaysia97 17.21 17.37
8 A A_VNI15 1462 | 15.07
9 A A_Iran05 Asia/Iran-05 12.06 11.53
10 A A_A22Iraq Asia/G-IV 14.46 | 14.36

" FIOWIORIA ASAIGE) 39§ V] PAilels U] AgaZion, Hoifks vokia ol
(TCID50/ml)= <F 10f2 &tolg]9joni(Data not shown), rRT-PCROJA 2% AZHAT Coits Eaf MR}
g2 APt g2 SRl 4 QIAS(Cq 12~17)

Amplification
: ]
Cycles
ws 1515 u}o] 2] A5 (Strain) o 23 Bioneer(3D)
fs =2 O O T = O qu qu
Asial MOG/05 12.67 12.85
2 Asial CAM/9/80 G-V 13.79 13.26
3 Asial Sharmir 17.26 17.77

- Aol A FAEC, SATISAT2 U SAT39] 7L Abojol: Hloj2{A H7HTCID50/ml):= OF 10°2 &lol
Tl om(Data not shown), rRT-PCROA 2% AZEQT Capfs B0l AT = ool xjo|7t Ql&=
sholgt & QRS9 Cq 14)




Amplification

2500 4 = i
28 C
2 1500 &
TV SR,
CaB2¥ 146
500 . S ¢
04" = T -
0 0 20 30 L
Cycles

- ROl PeloteloleiAoh QAo SAtslo} 2] st Seneca valley virusE H8at Zit of 510°
TCIDS0/mlo} Aokl Blofeiavt olelelon], RT-PCR Mg Zut Jaleleloleir SRk H5) 22/ oot
TS Qo1S. 5 TN W A| Solw WIS Sls -85V 28 4 L A2 VI

Amplification
g2 e HOH S TR ) R PR LT R e S I Te it | SN e |
o Lossnian T T s ]
60 Lovoeeina A R NP [ ]
>
n
o

Cycles




(8) A wto]2fA AT Hlojm AllA] 7i:

(7) FMDV 5UTR % &8 switch RNA 2l A]7h8 glAE

- FMDV 5UTR switch RNA 5%(6, 22, 33, 40, 4502 cell free protein synthesis solutiong ©]-&35}0
FMDV 5UTR RNAof ¥k25}= 5'UTR switch RNAS ¥F2-S A7z &olsh ukSojxl FMDV 5 UTR switch
RNA(ZE =% 300 ng/ul)t cell free solutions 384 wellof] Y1l 37°CojlA] 20 =9t pre-incubations}od
cell free solutionofA] switch RNAZS 9Fa} A]71 3, FMDV RNA (1 x 10* copies/ml)}Z ‘@1 microplate
readeroi|A 37°C2LofA AART &2t @/dEl= eGFP F83tQ] RFU gk 2olIeh. ofgff Jefimel Zho] 4ART &
FMDV 5'UTR switch RNA_6810jlA] Tz ty] 28] 7P} gleld

2500 -

g
[=]

&
[=]

RFU {479/520, e GFP]

O S+

| e MDY _eGFP_SUTR_22

1000 4

FMDV 5UTR_6

2500

=—4#—eGFP_SUTR_6 + Trigger SUTR (10712)

2000 -

=il GFP_S5UTR_G

1500

Z|CH 28

1000 -

RFU {eGFP, 179/520)

500 -

ooooooooooooooooooooooooo

=500 -

Time {min)
FMDV_SUTR_22 a0 - FMDV_5UTR_33
e FM DV _2GFP_SUTR_22 + Trigger SUTR [10012) 7100 | i FMDAY_e2GFP_SUTR_33 + Trigger SUTR [10%12)

| ==t FMIDV_eGFP_SUTR_33

RFU (4797520, «GFP|

LI e LINLIEE B o e e I B
0 15 30 45 &0 75 90 105 120 135 150 165 180 195 210 225 240 0 15 30 45 G0 75 90 105 120 135 150 185 180 195 210 225 240

Time {min] Tame |min}



RFU (479520, eGEP)

o
=

RFL J479/520, e GFR|

REU (379/520, oG F

400 A

a

FMDV_SUTR_40

FMDV_SUTR_45
e FMOW_eGFP SUTR_40+ Trigeer SUTR (10412}

200 4 e EM D _2GFP_SUTR_45+ Trigger SUTR (10012}

e FIADY_eGFP_SUTR_40

e FMDY_aGFP_SUTR_45

RFL 479/ 520, 2GFP)

o T L e e e e o

Tor T
o 15 A5 & 75 S0 105 120 135 150 155 190 185 210 235 240 0 15 30 45 80 75 90 105120135150165130195210225240

Time {miin] Time [min}

(L}) FMDV 3D 9 4 switch RNA 5% ¥ad A[7HH HAE

- FMDV 3D switch RNA 5%(23, 37, 40, 46, 62) cell free protein synthesis solutiong ©|-&st] FMDV
3D RNAY| 8F25}= 3D switch RNAS 8123 AZHEZ 20lsh gksoix] FMDV 3D switch RNA(R]E =&
300 ng/ul)?} cell free solutione 384 wello]] @il 37°ColA] 202 =9F pre-incubationsto] cell free
solutionof|A] switch RNAS 943} A]71 5. FMDV RNA (1 x 10* copies/ml)E ‘21 microplate readerofA]
37CREON AARE 59 Wiel cGFP B9l RFU 33 21913k ofef Jefiie} Zo] 4A)RE 3 FMDV 3D
switch RNA_23#0j|A] iz thu] 88f, FMDV 3D switch RNA_40¥H0|A] Cha: chu] 28] 7P} &l

FMDV 3D 23
8000 - b
000 | ==+=FMDV_GFP_3D_23+ Trigger 30(10°12) Pl
_ %0 - i
6000 | g FMDV_eGFP_3D_23 s FMDV_&3FP_ 3040+ Trigger 30 {10V12)
5000 4 = | e FMDY_eGFP 3D %0
G
4000 3
o
— BHl &
3000 4 ;g:“
=
2000 2
'3
1600 4
0 At B o LR FLLJLIL T, T e e T e e
0 15 30 45 & 75 90 105 120135150 165 180 195 210 225 240 0 15 30 45 & 75 30 105120135 150 165 180 155 210 225240
Time {min) Time [min}
FMDV_3D_46 FMDV_3D_62
30 N FMDV_3D_37 -0

s FMO_8GFP_3D_E2 + Trigger 30 (100 12)
e FMDW_eGFP 3052

e FMDV_eGFF_30_46 + Trigger 30 [10412) 1000 | m—FMDV_eGFF_3D_37 + Trigzer 30
{10012}

e FMDV_eGFP_30_46

RFLI(479/ 520, eGFP)

LA e
0 15 30 45 &0 75 &0 105 130 135 150 165 180 195 216225 240

Time fmin}

- 1 % 7P ¥k2o] £2 FMDV 3D switch RNA_23S cell free protein synthesis solutions o]-8sto] A3

d AP AR e, of2f 22zt o] 38 F7HMIEZ 5020]H, AARE £ S.68e] Fo] S7tEE AO]
geld



30 23
Time TAGger Trgger o
=V, kT B Sicd il
B 101 79 24 155 08
B &7 125 70 1 10
10 S 50 70 67 11
1 56 150 &2 263 14
30 ES 242 111 .7 12
25 1 50 113 26.7 18
30 20 178 190 7.8
£ 5 154 247 28
a0 70 o8 353 545
FMDV_3D_23 45 00 142 236 581
7000 50 215 s £rs 522 27
5 247 86 713 99.3 25
60 308 7.4 s88 | 122
BE 252 375 7039 as
i 78 381 210 1188|156
s FMDV_eGFP_30_25 + Trigger 30 (10412) 75 394 257 1383 84,
80 208 58 ss7 713
85 05 45 662 | 1905 4
—=—FMDV_eGFP_30_25 50 245 183 388 837 F
BE00):~ 55 445 251 2051 122 4
[ oo 471 328 | 2198 | 2200 a7
= 05 £1g s 2388 | 2583 FI3
= 10 sas 16.4 2577 | 2493 48
© 4000 15 562 85 2734 | 2528 4.9
g 120 65 247 | 7915 | 2880 52
o 35 503 S 3981 | 2924 49
g EEED 2 25, 317 25
= s000 35 4 30.0 | 3322 | 29
2 3 T} 33 347 37
E 2 o 28 3621 20 :
B95 76 3750 | 330.4 54
5 757 20 3E35 | zeas ;
Zised L 765 04 3832 | 2677
5 805 5.1 4188 | 3395
170 806 50 4305 | 3833
178 32 33.0 4238 | 825 53
1000 B0 835 224 | 4291 | 33a7 5.4
i85 51 12.3 4548 | 108
= 867 131 4774 | 358
5 221 75 4047 | 350
o T T e S o e S e S 200 523 215 4985 | azs
S ERREIRERRERSESRERSSIEERESSESR RS it 927 2.9 5076 3610 5.5
R R e ] 10 526 307 5169 _| 3257 56
Time (min) [ 315 s&7 56 5321 | 3720 54
220 1011 258 5480 | 360.1 5.4
5oe 1008 5.0 5289 | 3005 54
30 1032 | 482 5507 | 3752 54
235 1057 458 s707 | sea 54
240 1010 308 5595 | 3149 56

(9) FMDV ABZS 0]85t 3D switch RNA HAE (A9EY)

- 4719 Al A Aupof] mep 7V et £2 3DYHY 231 switch RNA BJAES AIgsi9lon, BlAE
AREE Aol 0] 3D o AR HEE OHQ} 2o] FA|gEto2] A E2tADES o]

st
a
FMDV 3D Cloning Plasmids
pTOP TA » i v
# |serotype| sample | Pl vecorsie | 1 Nudeic | ot | P | az6o | a2s0 [260/280 | 2607230 S3mAIE | Volume
Size (bp) (bp) size{bp) | AcidConc. number Type {ul)
1 O 2250173 1475 3807 5282 2280 ngful |4.00x1010| 4.56 2.40 190 215 DNA 49
2 0 A H0143 1477 3807 5284 2047 ng/ul |3.59x10"10 | 4.09 2.17 188 192 DNA 43
3 A HH0173 1477 3807 5284 2824 ng/ul |4.95x10%10 | 5.65 2.97 1.90 2.03 DNA 49
4 A ZHz0103 1462 3807 5269 2714 ng/ul |4.77x10"10 | 5.43 2.86 1.90 2.00 DNA 49
5 Asia | Asialshamir-3 1477 3807 5284 2948 ng/ul |5.17x10*10 | 5.90 311 190 191 DNA 49
5] A AZ2lrag-3 1477 3807 5284 4120 ng/ul |7.22x10™10| 8.24 4.32 191 211 DINA 43
7 0 AD2002-3 1465 3807 5272 1911 ng/ul |3.36x10™0| 3.82 198 193 216 DNA 45
B 0 AD2010-2 1462 3807 5269 5284 ng/ul |9.31x10%10 | 1059 | 554 191 216 DNA 30
[
(71 AAl s8%
_ = C o) Hol=2 X v Tlo=
STA0|E9] Jo] A7] wize] AgEtel2A 3D 49 FAUE FFAPIE o] Lasiion, DNA

agarose gel2 PCR productE &Rl & &8st 3D SKALS &tHsto] switch RNAZF 4% & 4 9= RNA=Z
A AR & BIAES LI585t

© 194 = T7 promoters e primeret HA=TN Aot 2 HELS Fal conventional PCR A5t
T7 promoter?} & 2 FMDV 72 3D 9% PCR product /g

@ 224 - AAE 7 SR FE FMDV 3D 999 DNAS DNA agarose gel2- 0]-85t0] &013h (promoter?}X|
L DNA )

® 394 : Zt FMDV £5Y T7 promoterS 23t PCR productE 0]85t in vitro transcriptionS AIA|6t



] 7} IRk FMDV 3D %4oi0] RNAS A%
Jado] RNAS RNA formaldehyde agarose gel-S o]8sto] &lIsh

3D
© STl : 2 RAARE 3D PO RNAS 2J8a8 JAIARE 9| cell-free transcription & translation
solution (NEB)} BFS5}0] &A=l &ul(eGFP)2 £AJ5H

2t SE{0f S primerE 0| 820 PCR +2 "v

(T7S =23 PCR product &4 R

! = 3
In vitro transﬂig}iun BM | [ v vt 201 S
(RNA a3 :;"“'I'& =k
.If’ \\ —
RMA agarose gel EHOI '
RMA & =T
. {QuantiFlour RMA system)
N //
y ¥

Cell free protein expression using FMDW_3D_23 switchRMA |

(1) #IE{ ¥ primer A&
- FMDV A#= pTOP TA plasmide] AHEE of2fjet Zo| &0l & RNAZ ZAA} (transcript) A2 4 Q= T7

promotor7} 23 primerS ARt

= = facTa ATG
(TORO TOPO | M13 JRovorae Primer | HLnsILs Hpe Ae T Pl s T
Joro) Toro . | : o ;
e : GAL GAA ACA GCT ATG ....l. ATE ATT AGG EUA AGE TTH GTA CCO AGE TEQ GAT COA STA
4 GTC STT TGT CGA TAC Tol TAC TAAR TGO HGGT TOG AAL CAT G4 TOG AGC GTA GGT GAT
% ;

T 11 -

T = g

GTA ACH O OUc AGT GTS CTO GAA TTC G0C OTT O GEC GAR TTC TGO AGA

pTOP TA-Blunt V2 e N o e e o s oAl o e nan

3807 hp W ooy fhe 3 Mo T o Ml § Mt AgraE
[ | i 1 .t T
TAT COA CTEA EAL Toie] gl ol CTe AL CAT A TET AR OO oE AAT TOO Poo AT
ATA GOT AGT ATd ACC GO0 GOC GRG CTC GCA CAT AR TaT COC « TTA AGE GG ATA
.‘;‘ MTa Fabward [—20) Prifnar
AQT ORA OO A PRD AR oA |i'.i'_ (= Fatagmr T9T F P s oo i Lt Y MO AR AA
TCA CTT AJ ATA ATI TTA AQT |[QAL { A AR AR ST JisA GA 3 AT | T

Figure 5-4. A schematic map of pTOP TA-Blunt V2 (3807 bp).
A molecule of topoisomerase (TOPQ) is covalently coupled to each of the two 3" ends (Nt positions 294 and 295) of pTOP
TA-Blunt V2. Therefore, pTOP TA-Blunt V2 is ready to form a covalent bond when mixed with PCR products,

Lac promaoter/operator - 95-216

M13 Reverse Primer binding site : 205-221
LacZa ORF : 217-534

MCS, Multiple Cloning Sites : 234-357

M13 (-20) Forward Primer binding site : 391-406
ccdB ORF : 544-846

Kanr gene : 1057-1989

Ampr gene ; 2007-2867



Name primer A&

M13R+T7 5'- TAATACGACTCACTATAGGG CAGGAAACAGCTATGAC-3'
M13F 5'- GTAAAACGACGGCCAG-3'

(&) FMDV A8Z 3D Y9 DNA A& 55 5L RNA =8

- FMDV 8% thst 3D o] ARI=l pTOP TA vectorS T7 promotor’t Z3He primerS o]8sto] PCRS
AAIE 242 of2ff Eef o] HA| 60 cycleZ AAISIYAL annealing 2=5 55% AAIGIAS. of2fiet 2o
of2] #AFFY] PCR productZ} BH=0] Fal, 7% 3D @o] xalH 1.6 kbo] RiES 2RIsIYls. J2fu HIS
ol& k3] BiEr} =lQIE]o] annealing =55 A510] PCRS AJHAIS

Tm: 55°C

Pre- :
denaturation e SR e i
5007 z
Denaturation 95°C 20 sec S T T S S
) R - -
Annealing 55°C 20 sec 60 cycle i
Extension 72°C 30 sec S
L 72°C 7 min 1 cycle
extension
Storage 4°C oo =

- YoF 22 £70|A annealing 2=5 56 275t0] AAJSIAL, ofZfie} 2ol 3D Foo] xetH 1.6 kbe| wh

Wygo] gRIjo} ulSol wkgol W= glo] FMDV 3D @jeio] ZEE PCR product?t w43k 23
Tm: 56°C

1" 2" 3*4" 576 78" 0 M

Pre- :
donatratisn 95°C 5 min 1 cycle gig%
b
g1
Denaturation 95%¢ 20 sec 88
1000
Annealing 56°C 20 sec 60 cycle 500
Extension 72°C 30 sec
Fina_l 2% 7 min 1 cycle
extension
Storage 4°C oo =




No. vector 2f (ng) = |PCR product <F (ng)
1 100 2 22017-3 7600
2 100 =l #2014-3 7800
3 100 o #H2017-3 8400
4 100 = #2010-3 5600
5 100 Asialshamir-3 10000
6 100 A22Iraq-3 7200
7 100 AD2002-3 9400
8 100 AD2010-2 4000

- 2]9] PCRS &5 A= FMDV 8%9] 3D P9of AHl=] PCR productE 0]85}0] in vitro transcriptionS
AAJsto] ofef EoF 72 RNA 2 &gt

No. DNA 2t (ng) — RNA 2f (ng/ul) copies/ml
1 3040 2220173 6560 7.4x 10M3
2 3040 =7 2014-3 7560 85x 10M3
3 3360 oA 20173 8330 9.4x 10M3
4 2240 =A2010-3 9380 1.1x 104
5 4000 Asialshamir-3 15000 1.7 x 10M4
B 2880 A22Irag-3 26500 3.0x 10M4
7 3760 AD2002-3 14400 1.6x 1014
8 1600 AD2010-2 14800 1.6 x 10M4

- FMDV 8%9] 3D <9o] x:stel RNAS
transcription&translation solution(NEB)x} 83510

- A9 2 272010-39 §E3o] 7P = Loften, 38 7t Aol 65702 8550 7MY ==

o o

olgsto] FMDV 3D_23 switch RNAQ}
P99 YYGP)S 557

o)

a

A

| cell-free

a e

o2 A22Irag-3, AD2010-2, AD2002-3, 2|1 Asialshamir-3 02 ¥kgo] LeRton, &2 2017-3, %

A2014-3, 3231 HH2017-

32 W30 Qoii}

0olo}O.
WA O



- 349

—#=FMDV_3D 23 + Z¥&2010-3

10000 -
—4=FMDV_3D 23 + Asialshamir-3
=8=FMDV_3D 23 +A22lrag-3
8000 - ——FMDV_3D_23 +AD2002-3
-FMDV_3D_23 + AD2010-2
= 6000 - FMDV_3D_23 only
G
o
s
in,; 4000 -
o
r~
=
)
£ 2000 -
R e e e e S [ o o o o s o o e B o e e e e e s e s e |
0 25 50 75 100 125 150 175 200 225
-2000 - Time {min)
copies/ml mutation | 3t S7}+ A[Zt
ZX2010-3 1.8 x 1073 2 65 m
A22Iraq-3 5.0 x 10713 2 80 m
85 m
AD2002-3 2.7 x 10M3 2 190 m
Asialshamir-3 | 2.8 x 10713 3 205 m

slolel 452 913t Switch RNA Aol A8t 3DAEe] Zof & 107 bp=. 53t 49191 36 bpd)

NER oA deRoR dad IR A% Hlof2iAao] AL} uluet ik offie 2=

FMDV 3D Trigger
Andong 2010-2
AZ2Irag-3
Pocheon 2010-3
Andong 2002 -3

Aslal shamir-3

FMDV 3D Trigger
Andong 2010-2
A22Irag-3
Pocheon 2010-3
Andong 2002 -3
Aslatl shamir-3

FMDV 3D Trigger
Andong 2010-2
AZ22 Iraq
PC2010-3
Andong 2002-3
Asial shamir-3

ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGACCCTCGAGGCTATCCTCTCCTTTGCACGCCGTGGGACCATACAG
ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGACCCTCGAGGCTATCCTCTCCTTTGCACGCCGTGGGACCATACAG
ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGACCCTCGAGGCCATCCTCTCCTTTGCACGCCGTGGGACCGTACAG
ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGA CCCTCGA!GCT.-‘\TCCTCTCCTTTG CACGCCGTGGGACCATACAG
ACTGGGTTTTACAAACCTGTGATGGCTTCGAAGACCCTCGAGGCTATCCTCTCCTTTGCA CG.CGTGGGA CCATACAG

ACTGGGTTTTACAAACCTGTGATGGCCTCGAAGACCCTCGAGGCEATCCTCTCCTTTGCACGCCGTGGGACCATACAG

GAGAAGTTGATCTCCGTGGCAGGECTCGC
GAGAAGTTGATCTCCGTGGCAGGGCTCGC
GAGAAGTTGATCTCCGTGGCAGGGCTCGC
GAGAAGTTGATCTCCGTGGCA GGICT CGC
GAGAAGTTGATCTCCGTGGCA GGRICT CGC
GAGAAGTTGATCTCCGTGGCA GGACTCGC

[PERN S ST N ]

<BD AA A4 Hla>

47 Switch RNA

P
ACCGAAGCTTCTOGGAGCTCCGATAGGAGAGGAAAC
acteeeTTTTACAAsCeTCTC A N C.C OGTGGGACCATACAG
ACTGGGTITTACAAMCCTGTGA T GGC T TCGAAGACCCTCGAGGCTATCCTCTCCTT T GCACGCOSTGGGACCATACAG
ACTGGGTITTACARACCTGTGA T GGC T TCGAAGACCCTCGAGGC CATCCTCTCCTT T GCACGLOSTGGEACOSTACAG
ACTGGG'I'I'TTACJ\AACCTGTGATGGCTTCGAAGACCCTCGA‘GCTATCCTCTCCTTTGCACGCOGTGGGACCATACAG
ACTGGGTTTTACAAMCCTGTGATGGC TTCGAAGACCCTOCGAGGCTATCCTOCTCECCTT T GCACGTOGTGGGACCATACAG
ACTGGETTTTACAAMACCTGTGAT G GCOEC TCGAAGACCCTCGAGGC CATCCTCTCCTT T GCACGCOGTGEGACCATACAG

[ =NE I =]

<Switch RNA A& H|l1>



- % 107 bpY] 3D XMEZ trigger A|B} Hluwet Zuf, QHs2010-2+ 100% LR[SIRITE A22Iraq-31} 27
2010-3, QFE2002-3= 217} 27} Afo|2 98.1%0] AFEAIS Ho|u] Asialshamir-3& 37} &o]2 97.2%9] AR
g BY

- Switch RNA M@ A& 3D 99 47 AE (36 bp)2 Hlueh Aufojde QF52010-29F Q152002-3
7F 100% LRIsto0, A22lraq-3u} 24 2010-32 7] Alo]2 97.2%0] 4E4& B, Asialshamir-32 2
7} xjol2 94.4%9] AFEAS HOl.

(2h) Non-amplification 7149 Hjo]2{A RNAS A& AF

- FMDV 3D_23 switch RNAZ 0|83lo] Zcjesiol] shefslel 553 7412 vlolels RNAS WIS 3202
2103t

- AR w53 ARt RNAS FMDV 3D_23 switch RNA? @7 cell-free transcription &

translation solutionof]A] ¥ LS AMhERE SXsh

- FMDV 3D_23 switch RNAQJ ]il_]'%% :?_]6]‘7] ‘?46‘]1 OOUB][H_PISE.% Tr“lgger 3D RNA (1011 Copies/ml)% ?:]f
7 A&lslo] switch RNAS] AAMAQ] RH=g. sto]st

- A9ERoA 1450] ujdF FMDV RNAE A5 ®o} in vitro transcription kit 0|85l 50| =2 FMD

3D_23 switch RNAQ} 4A|7F=0t HES s ix]ut ARE o= &ukzto] LJERIA] QlorS.

<

15000 . —* FMDV_3D_23_eGFP sensor + FMDV 3D RNA (10411)
| =—#=FMDV_3D_23_eGFP sensor + FMDV manisa RNA

—+—=FMDV_3D_23 eGFP sensor+ FMDV 22 RNA

—==FMDV_3D_23_eGFP sensor+ FMDV T3 RNA
—— FMDV_3D_23_eGFP sensor + FMDV A22 RNA

—+—FMDV_3D_23_eGFP sensor+ FMDV T3 RNA

~FMDV_3D_23_eGFP sensor+ FMDV AFO| 2 RNA

—s—FMDV_3D_23_eGFP sensor+ FMDV ZI A RNA

11000 - ——FMDV_3D_23_eGFP sensor+FMDV =AF RNA

—#—FMDV_3D_23_eGFP sensor+ FMDV O_7H &| RNA
#=FMDV_3D_23_eGFP sensor+ FMDV Asia_"H A| RNA
FMDV_3D_23 eGFP sensor+ FMDV A_7S | RNA

FMDV_3D_23_eGFP sensor+ FMDV SAT1_7HH| RNA

FMDV_3D_23_eGFP sensor+ FMDV SAT2_7H A| RNA
FMDV_3D_23_eGFP sensor+ FMDV SAT3_7HA| RNA

== FMDV_3D_23_eGFP sensor

7000 -

RFU (479/520, eGFP)

3000 -

100 150 200

Time (min)

Le
w
=]

-1000 -

- o] O Y-S 2Rl SfuAl HIAZFoM Hi FMDV RNAS 108 s&5t0] Al wob in vitro
transcription kitZ 0]83]] 50| =2 FMDV 3D_23 switch RNAQ} 4A|7F=OF UESsh A= Alojjaj= &algr
o] UeilA] 2lore



RFU (479/520, eGFP)

19000 -

15000 -

11000

7000 -

3000

—+—FMDV_3D_23_eGFP sensor + FMOV 30 BNA (10%11)
= FWIDV_30_23_eGFPsansor+ FMDV B8 S==RNA
s FMDV_3D_23_eGFP sensar + FMDV ARO[ 2 &2 RNA
g FMDV_3D_23_eGFP sensor + FMDV S8

E=(1)RNA
=
=

=
=
——FMDV_3D_23_eGFP sensor+ FMDV S 8 S={2) RNA

=g FMEV_30_23_eGFP sensor

booo O

Time (min)

1900

1400

—dr— FMDV_3D_23_eGFP sensor+ FMDV Rl =2 RNA
i FMDV_30_23_eGFP sensor+ FMDV AFD| 2 52 ANA
st FMDV_3D_23 £GFP sensor+ FMDV D1 =2 (1) ANA

e FMDV_3D_23_eGFP sensor+ FMDV 017 &25(2) RNA

e FMOV_3D_23_8GFP sensor

50 100 is0 200

Time (min)




(10) POCT 7Jid9] switch RNA AlA] AJ<F @ EJAE - pET3%a ¥ o] &
(7H) Toehold switch RNA AlA 2R E] Uthe Tl A7 ol AjAgcund g
@ Translated protein detection system 7ig} A=f

- Toehold switch RNA XX ZEE| dait]= THIALS solublility?} =OFA] self aggregation YA350]
ofost, cell free translation systemoflA] 7ozl WAARRE 59 TS et sP7] Holiie Ao
5% Zon|, o] iAo gt nXIgtes Leile HEETA AR oAl mouse 71E HIRZ 0]

& ojujiAto g o]FoX] TEHALE [elst 1o TP

Translated protein detection system 7H&

Tag proteins

) >u:

TRX (Thioredoxin) GST (Glutathion S Transferase)

ol

Monoclonal antibody

12KDa Polyclonal antibody

Another Proteins

FMDV peptide and SP & NSP
%? v Highly soluble & expression in E.coli

v" Non-self for antibody production

BVDV / CSFV Erns

v No dimerization

PRRSV nucleocapsid v No self aggregation
¥v" No aggregation with another proteins

Translated protein

BLV recombinants detection system

AKABANE recombinants ¥ Low molecular weight

PEDV Nucleocapsid
ADV recombinants

@ cell free translation systemy} E.coli SFSAA|AENC] ¥Fs{g-g H]|ul

- recombinant BVDV Erns %HKP} 7\*0‘5]010“— expression vectorg 08519 cell free translation
system(Bioneerjit)2} E.coli expression 882 H|wolE Zut cell free translation systemo]A = E.coli®t &
A sl 218 B9l

=



Cell free expression2t £.coli expression H| i1

Cell free E.Coli
expression expression

kDa

M NC PC BC A NC PC BC A MNC BC A

30°C, 3hr 30°C, 18hr

[Cell free expression]

M : Protein marker

MNC: Megative control (-DNA)
PC: Postive control (+ PC DNA)
BC : BVDV Erns BC 25.7kDa
A+ BVDV Erns partial A 17kDa

[E.Coli expression]

M : Protein marker

NC: Negative cell lysate
BC: BVDV Erns BC 25.7kDa
A : BVDV Emns A 17kDa

+ BCTHYE: cellof M Ed QUEUTE plasmid
« ATHEE - CollofM 2 E[UT plasmid

3, cell free expression systemi} E.coli expression H|i

(L) Rizgundo] dist 9224 AlAt 3 LFA (Lateral Flow Assay) kit A&

(@ PRRSV NA ORF7 gene fishing & recombinant nucleocapsid expression

PRRSV NA ORF7 gene fishing & rec. nucleocapsid expression (rORF7)

kDa

bp ;
—

1 .

<PRRSV NA ORF7 23>

<PRRSV (NA) ORF7 8%} PCR> lane 1: protein marker
lane 1: DNA marker Lane2: rORF7 lysate total
Lane2: PRRSV (NA) ORF7 PCR product Lane3: rORF7 lysate supernatant

3. PRRSV NA ORF7 gene fishing & recombinant nucleocapsid expression

- PRRSV (Porcine Reproductive and Respiratory Syndrome Virus, HjX[X8AI7]| 557|584 Hlo]2]A)
NA type (North American type, VR2332) 2] LATHHAIO] nucleoproteing coding k= full gene(ORF7)&

cloning 19 £ coli expression system (pET32a)o|A] &3dl S AA|ot%-2-



® monoclonal anti-PRRSV NA nucleoprotein antibody (14%)2 0] 23t LFA(Lateral Flow Assay) capture
& conjugate A4 Al

- recombinant PRRSV NA nucleoproteing 0F2A WAL £ 1429] monoclonal antibodyS £|& A
otion, 7] 1459 HZELAIE o|83t0] capture & gold conjugate matching testE AAlsto] £]A9]
g H SoldE HEfh= capture & gold conjugate & HEEYA pair A,

mAb(mouse anti-PRRSV NA NP monoclonal antibodies) 14% pair test

+ capture: X 2mg/ml dotting, 37°C, 2082 1%

+ detector: pH 9, 24 S5ug/ml, OD 7 ==2 AN 2} 4 0{ M loading
+ G|MHI : 0.4% Tween20, 0.1mg/ml NMI, 50mM borax

+ SjMHIH :gold: BH =20:5:25

« ZH : S8-24H 25 Ecolilysate, 284-NA ORF7 Sug/ml

o 3 geld 1 ol 1k
tl2]3]als[7ew]E s ElElzlEl [ 3[4 s[7]e[w[a[s]w[wela]ss 1J2]s]als]7]&]0/ra]ss]ud]a]e]as
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ot

=

o 7y 25
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00
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» 0
T2 monoclonal anti-PRRSV NA nucleoprotein antibody (14%)& o] &5t LFA(Lateral Flow Assay)

capture & conjugate A% Al

Lateral flow immunochromatographic assay &2 Tesk e inbexisity

A5

400 =
? e o i
£ Tt — 300 \
iy 555 \

_Y_ 84 @y " \

3 130

ﬁ Translzted protein {PRRSY NA NP} frem cell free expression system \

= 19 \
Y Capture (Monadianal anti PRRSV NA NP} 50 ——

o T T T T T 1
230 125 625 3125 15.6 buffer

only

Oy

&

rec. NC (ngy/ml})

, Conjugste (Moncclonal anti PRRSV NA NP conjugated gold nanoparticls)

T2 LFA kit9] 8re-da] @ AiAgH nucleocapsid(NC)Q] =xof] T2 LFA test line ¥4



(Th PRRSV NA nucleoprotein detection 7|8+ LFA kitQ] cell free translation systemoj|x] el TRzl
Z 0o o

oY

@ cell free translation system (Bioneerjit)2 0|85t PRRSV NA nucleoprotein ¥ @ LFA Z|X7AESH
2

- LFAY] A5 3P 001ng?) vector2E] 1087} R AAUTIIS AR 4 g Aoz

N

QL.

ok

Lateral flow immunochromatographic assay (PRRSV NA NP detection system) | ZE¢HA HAE
- cell free translation systemO|A Y# (A28 & expression vector ££'E) § L#4Z(recombinant PRRSV NA nucleoprotein(NP)) detection test

= capture ; 39 M 2mg/ml (HE 23] =Y capture)
« detector : 79 A, OD 7 pad

- E4HT ;05% Tween20. 2X PBS

« BN HA =90:10

« AH : NA ORF7

« loading Z 1020 BIt TS

Vector-Z2HAIZE 001-
NC | 0.01-10 | 001-30 | 0.01-60 | oo 01-10 | 01-30 | 01-60 | 01-180 | 1-10 1-30 1-60 1-180

{ng-minutes)
24
test line intensity

76 174 196 182 82 184 198 158 189 385 718 383 1561

10-10 10-30 10-60 10-180 100-0 100-10 | 100-30 | 100-60 | 100-180

2288 2611 2812 3078 3062 3056 31 3137 3096

D A W G G

"
m
m

:I:::‘:

< 19 (9] o L]
o A A Ao AJ

Lateral flow immunochromatographic assay (PRRSV NA NP detection system) XX ZE5HH HAE
- cell free translation systemOA] LH (A ZHE & expression vector SE'8) 8 LHEA S (recombinant PRRSV NA nucleoprotein(NP)) detection test

716 1561 2288 2611 2812 3078 3056 3121 3137 3096
2500
w
e
o
-}
K
o 400
=
=
wi
w
= 300
200
100 = Cut-off
0 R I 1] N T || o A T IR AR (RN} R R || M T S | SR (] M TR || T A TR R E—— 'l/
‘\f., '\I,\Q \:,’Q & qgs .\Q: ,-,g} @ \fba '\_.\C: \9}6 \_@ .3.9 Q:\Q- Q?p Q}ggh Q:,p U@ \,§3
PR 0() 0() o gt a N N " NART DT W WD ’\QQ

Expression vector concentration (ng) - Expression time(min.)
NC : Negative control




@ PRRSV NA nucleoprotein?]d] BVDV Erns, TRX(Thioredoxin), GST(Glutathion S transferase), =9f tf
3t AxgTlA 9 o232 A& S LFA kitdh sfo] wRSA wlu®st ofe Zil, PRRSV NA
nucleoprotein detection systemo] 7P 917/0] =9LoH, cell free translation systemo|] Agis}7] A&}
= 7102 319] g9l (data not shown)

(2D Toehold switch RNA AA(FMDV 3D switch RNA_23)2] SR} A= pET32a expression vector Al
28 2% 9 trigger (3D gene) QJ&X Td A%

- Trigger(3D RNA gene)?} hybridization |0} toehold’t &30 = Qleff {LAAOC R activation EOZH
PRRSV NA nucleoprotein©] translation & 4 9= Toehold switch RNA AIA(pET32a-FMDV 3D switch
RNA_23-PRRSV NA NC) AJ&F

® 194 : PRRSV NA nucleoprotein©] translation = 4 )= pET32a expression vector Z4|
@ 297 : A7] vectoro]] x5t 9= RBS (Ribosome Binding Site) A|A
® 397 : RBS7} AA= 47| vectorof Toehold AllA] ligation

@ 49A . cell-free transcription&translation solution (NEB)| Z7}5to]  triggerete] Eo]&9l
hybridization®f] 2Jsf toehold switch RNA AllA7F ;L&A activation®]o] PRRSV NA nucleoprotein 28-S
sHo] (SDS-PAGE & western blotting)

® 5TA : YRS LFA ZA18]A4(0.1% tween20 - PBS)o]| 1/10(v/v) 02 3|4 & LFA0jA H7jAZ

® 697 : 10min $ LFA kit9] Test line ¥k &t @ [FA readerS 0]85}0] test line?] YFA7|S K]
5 3

<Vector RBSH| A 7>

| eas !

i 50007 1 H ™ s

| I | D | B

i 17 promotge-=~, PRRSV US NC | T7 terminator | ~N

H | RBS ) GxHis GxHIs i ”;l 4
i \ i

=2 vector U50] Y= resd .-f'r'

FMDV 3D switch RNA_23 AmpRt

l Emm:vmmsu) —
T7 promaoter

<Vector RBSH| 7| £>

17 terminator

! Sa_cn _ 1

witch SxHis: pET32a-FMDV 3D switch RNA_23-PRRSV NA NC
: mtv—r”o snm [FRRSVIUS RO !

; T7 promoter GxHis

——md——!-

I.RBS 1 — switch LHE0]l 2= res®

. Toehold switch RNA AllA] SAXPZ}T ARI=E] pET32a expression vector(pET32a-FMDV 3D switch
RNA_23-PRRSV NA NC) AJAE] 2%



<SDS-PAGE>

<Western blot>

a- His mAb

R <Switch + Trigger>

70

50 -

a0 .

30 <— 33.4kDa

T Original+Switch
| 31.4kDa
2 original

M PC NC 3o 35 455 35

M PC NC 30 35 42 55 75 30 35 42 55 ¥Da <Switch only>
Switch + Trigger Switch only s
s02
4 s1akpa
30
20
L

1" RT, 2hr His(0.5mg/ml) 1:2500 in 5ml - Final 0.2ug/ml
2" RT, 1hr AP({0.5mg/ml) 1:5000 in 5ml — Final 0.1ug/ml

T2 Toehold switch RNA AllAe] SAXZ ARlE] pET32a expression vector?] trigger O] dlia] OFAF S10]

Toehold sensor & Trigger —F
75%C S S

Toehold sensor only 34 ___—___]____,_____u__:_—__;_u_—
Toehold sensor & Trigger 778 l _,L—J-- L —
859 -
Toehold sensor only 45
Toehold sensor & Trigger 832
42°C
Toehold sensor only 40
2hrs, 37°C
Toehold sensor & Trigger 655
35°C
Toehold sensor only 45
Toehold sensor & Trigger 32
30°C
Toehold sensor only 42
PC (pET32a) 1592
NC 32

E. Tochold switch RNA AlMo] SXAP} AQ)Y pET32a expression vector (pET32a- FMDV 3D switch
RNA_23-PRRSV NA NC)©] trigger O}&H uto &

"1 O 1_].

J

* PC : Positive control (PRRSV NA nucleoprotein geneo| ARIE|0j9)= pET32a expression vector -

M

no toehold switch sensor gene)

* NC : cell free translation kit only



- Trigger(3D RNA gene)?} hybridization Elo] toehold’t &30z Qleff {LAAOC R activation EOZM
PRRSV NA nucleoprotein©] translation & 4 9= Toehold switch RNA AIA(pET32a-FMDV 3D switch
RNA_23-PRRSV NA NC) ARt S hybridization =% vk sl At trigger 9]&A 02 PRRSV NA
nupleoprotein®] translation &= 7S LFAS E£5ff &0l 51912,

(@h PRRSV NA nucleoprotein detection 7]8F LFA kitS ©o]83st Toehold switch RNA AlAQ] cell free
translation ¥FS-A]7F ¥ Trigger RNA(3D gene)A&s H7t

- Toehold switch RNA AllA] (FMDV 3D switch RNA_23)e} Trigger RNA (3D gene partial)7} ¥k3-6}oq
toehold AIA7} &Astelo] PRRSV NA nucleoprotein©] translation E=A]S LFA kit (PRRSV NA
nucleoprotein detection 7]8F / 8-2-A QAJZF OF 10~15min) S o]8s}o] o}2fe} ko] HAE AlA].

@O 1994 : PRRSV NA nucleoprotein©] translation = 4~ Q)= Toehold switch RNA AlA(MDV 3D switch
RNA_23) 9] SAAP} ARQI= pET32a expression vector(pET32a-FMDV 3D switch RNA_23-PRRSV NA NC)
AR & Toehold switch AllA] RNA (FMDV 3D switch RNA_23) A&+

@ 227 : Trigger RNA (3D gene partial) A=

® 32 : Toehold switch AA] RNA (6.35 x 10" copy/ml)2} Trigger RNA (6.5 X 10! copy/ml)E ¥ro]
tubeof|A] 42°CoflA] 30min ¥F2-A]7] (toehold switch RNA AlAQ}F Trigger?] hybridization -S-&)

@ 497 : cell-free transcription&translation solution (NEB)of] A7}5H9 triggerete] £o|&9]

hybridizationo]] 9Jsf| toehold switch RNA AlX7} S1&2A activation®]o] PRRSV NA nucleoprotein &Fd
oc
o

® 5T : uR2ohS [FA ZIRI5]AH(0.1% tween20 ~ PBS)of| 1/10(v/v) ©& 8] 5 LFAJA F7§A7]

® 697 : 10min S LFA kit9] Test line Bk &t @ [FA readerE 0]85}0] test lineQ] YFA7|S A
5

Test line intensity
NEB cell free solution B2 Al ZFH 2 Rapid 1200

(Switch + Trigger) — Switch only
— % 1045

1600 . /Q{
1300 0 800

y=-0.145%7 +27.319x- 231.35

600 // R*=0.5976
400 431

10min 20min 30min EOmin S0min o 10 20 30 40 50 60 70 20 50 100

*  Switch (190716) 6.35X10711

+ Trigger{190716) 6.5X10°11

« NC:Switchonly + DW(TriggervolumeZHE)
* PC:Expressionvector: 6.34X10%11

T3, PRRSV NA nucleoprotein detection 7]+ LFA kit o]8sF Toehold switch AlA] RNA (FMDV 3D switch
RNA_23)9] Trigger RNA(3D gene partial) cell free translation kit U ¥FESART ¥ AL oy}



Toehold 4A & a3 Toehold 414 &
Trigger(3D partial) | q:_ Trigger(3D partial)
10min = 30min

‘Cell free LFA kit Cell free S

2 - s % LFA kit test
trandation | testline 1P kit Hb2 Starsiation N2 LFA kit BHS 2}
kit Intensity kit e -
BESAIZ AT oy

S
o
y 834 {

Toehold H1A} only 47 | u3 T Toehold HA] only 331

A= 2y (=}
Toehold HIA & 443 B saT 1 Tochold A & 1370 lan::‘b 3 i
Trigger{3D partial) | Trigger(3D partial)
20min 60min
NEB 20 oA
Not s - s
Toehold H1M only Sl 7 Toehold 1A only 459 Q;:,vcj
1 30
Toehold HA] 5 i S1T i | Toehold A & 1503 m; & -
Trigger(3D partial) &7 Trigger(3D partial) IGY
30mi 1 90mi
min mw I . min E'ﬂ,? ‘
Toehold A} only 258 zgg Toehold A only 482 uqa |

T2 PRRSV NA nucleoprotein detection 7|8F LFA kitZ 0]25F Toehold switch AllA] RNA (FMDV 3D switch
RNA_23)9] Trigger RNA(3D gene partial) cell free translation kit U ¥FSA7F & AEE= oyt

- Toehold switch A4 RNA (6.35 x 10" copy/ml)9} Trigger RNA (6.5 X 10" copy/ml)}Z ¥=2] tubeo]
A 42°CollA] 30min ¥RS- (Toehold switch AllA] RNA @t Trigger RNA 9] hybridization -S-%) A|7]aL, cell
free translation kit (NEB fit)ofql AIZPE 2 WREAIRT & LFA kitof] A YkeAES Z7IAAR 2t ARl whet
9E/go] Z7etal ot 10minolM & Rolgh Bk3o] el E]9lZ.

- Toehold switch AlA] RNA only AJ&Zof|A cell free translation kitof]x]9] ¥kS-AJ7to] Z7lsto)] wht
trigger RNA (3D partial)?} &A15HA] otz PRRSV NA nucleoprotein©] translation El= translation
leaking 4fo] WRE|Rlon], o< i Ha.

(8D PRRSV NA nucleoprotein detection 7|8 LFA kitS ©0]83t Toehold switch RNA AlA9] Trigger
RNA(3D full gene) =8 A= HJt

- Toehold switch RNA AlA] (FMDV 3D switch RNA_23)0f| Trigger RNA (3D gene full)S =rHZ BESA]
71 trigger 5=0f] T toehold AllAQ] &/det H =g 20I517| 9lsto] of2fiet o] HIAE AlA.

@® 194 : PRRSV NA nucleoprotein©] translation = 4~ 9l= Toehold switch RNA AlIA(MDV 3D switch
RNA_23) 9] SAAP} ARI= pET32a expression vector(pET32a-FMDV 3D switch RNA_23-PRRSV NA NC)
25H Toehold switch A4 RNA (FMDV 3D switch RNA_23) A&

@ 29 : == Trigger RNA (3D gene full) A&}

® 32| : Toehold switch XA RNA (1.5 x 10* copies/ml)?} Trigger RNA (5 x 10% ~ 5 x 10*
copies/ml)S Z¥Zb ¥HEO] tubeofA] 72°CollA] bmin BRSA|Z! (toehold switch RNA AlAQF Triggere]
hybridization -S-&)

@ 497 : cell-free transcription & translation solution (NEB)o| A7}sto] 37°C, 2hr&9t triggereto] £o]
A9l hybridizationo] 2Ja}| toehold switch RNA AllA7} L&A activation®]o] PRRSV NA nucleoprotein &



ok
5
n

® 507 ¢ ¥FSAS LFA ZRJ14o0 (0.1% tween20 - PBS)I 1/10(v/v) ©2 81 & LFAGIA A7IAI
® 697 : 10min S LFA Kkit9] Test line BF2 2] @ [FA readerE 0]85}0] test line?] YFSA7|S A
gl

Trigger RMA [3D LFA resutt
gene partial)

Toehold switch sensor

72°C. 5min. 37°C, 2hrs 610 97

5 x106 666 133
5 %105 612 95
5x104 527 14
Dw 513 o
PC 1078
Test line intensity
1300
1200 T 1190
1100 ’
1000 ’
900 ‘,
200 l’
700 ,‘
600 [
500
400 [ 387
300
200
et i
100 59 =057
D u 1 L) L] 1 ‘E| T T T T T T T 1
o 1 2 3 4 b5 6 7 8 9 10 11 12 13
Tirgger{3D gene partial) copy no. (log10)

T3 PRRSV NA nucleoprotein detection 7]8F LFA kitS 0]838F Toehold switch RNA AlAQ] Trigger
RNA (3D full gene) s 755 7}

- F|X7A&H| HIAE ZAnt &4 ofg] 5 X 10' ~ 5 X 10° copies/ml 7H] ZR|sH= 7102 2ol gjlont
5 x 10° ~ 5 X 10° copies/ml rangeol] dose-dependent 3} test line intensity 7} &1 E]&| oo} Yol
mjofo] =@ &k



(11) POCT 7§d9] switch RNA AlA A&t U HAE - pBT7 #IE o]&
(7D pBT7& o]&3t POCT-E LFA(Lateral Flow Assay)?] cell-free solution B]|ul
2 9ol Lateral Flow Assay W2 0|85 LA|9ujo]2{A RNA A% 57| Hall thaalh 22

194 : TRX (thioredoxin)xt ¥FS-51= PRRSV_orf7S ©3disH= pBT7 vector ARt
20 - RNAES 2JE2A OSXA1R} A cell-free transcription&translation solution (NEB, bioneer CFS)
d

A BRSNS stripo]] dropS F7HAR
4

A AN & Rk Y =l

pBT7_C_PRRSV_orf7
pBT7_N_PRRSV_orf7

\

=cell free expression=>
AccuRapid™ Cell-Free Protein Expression

=cell free expression=>
NEB RURExpress

Protein synthesia issing PURExpress

O g Cpe metsdafintyresn

/ Addlion of ievlaie a .
CNA rifates protmin 8 8 »
Syritans sacton i .".. 8 4 rvmene i (e e
) e® T e o
Inciibetion o 370 PRRSV - T “-\)
e 2houry NE % ']-m-mn I ﬁ:
a7°c, anr\
30=C, 2hr

<Lateral flow assay HZE W' E2 &>

- pBT7 MEio]A0] AVAe) PRRSV orf7o] WS Selsp] ofs) N-2igtat C-aitio] 217} PRRSV orf7 41
Usto] HIE}S ARG ZF HIEE NEBQ} Bioneer 3JANIA Alg&ls= ZHH] cell-free transcription &
translation solutionof|A] ¥k33t 5, YRGS stripof| dropofiA] 107t BESAIA lines QI3 /doiE+A
PRRSV &¢d(Ag)} 81391 strip9] test lineS 201 5t¢la, N-THF C-BH A9 HR]ofl #AQo] w8
PRRSV_orf7 ¥3o] test lineg =3 20l=l. 2lolel PRRSV_ orf7 3lS 023t FMDV LFA EJAEE A

st
4.



O o

- Pure system2 20|11, Cell extract AJAEIQ] Bioneero A= flesh solutionAE]Y T ¥RS-& A 31= 7]

< glolslole

NEB + pBT7_C_PRRSV_orf7
200ng

NEB + pBT7_C_PRRSV_orf7
20ng

NEB + pBT7_N_PRRSV_orf7
200 ng

NEB + pBT7_N_PRRSV_orf7
20 ng

NEB + PC
[PRRSV Ag)

NEB + D.W

NEB

.'mdlr
ety

Bioneer

e

CFS + pBT7_C_PRRSV_orf7
200ng

CFS + pBT7_C_PRRSV_orf7
20 ng

CFS + pBT7_N_PRRSV_orf7
200ng

CFS + pBT7_N_PRRSV_orf7
20ng

CFS + PC
(PRRSV Ag)

CF5 + DWW




(L)) 3D_23 AIME Allet pBIC-AS o]&3st POCTE LFA A9

Probesn synthesis using PURExpress

O Dt e metalafioy resn

i rooscme ;‘9 Wy proten
| qrh hstsgpedictn
|¥
ﬂ

P e 2%
—— ... - 8g ®
372C, 2hr :",::
1
‘O
NEB + D.W.
}o‘\\q 4
@ ¢«
NEB + PC
L (PBT7_C_PRRSV_orf7)
}oﬂ\ﬁ
® oA I {
23 s
"°_ oy L] il NEB + pBIC-a_3D_23_PRRSV_orf7
+ y + Trigger 3D
emﬁ (1) J
- &l L NEB + pBIC-a_3D_23_PRRSV_orf7
\ D.W.
L oMy ! v, ¥

- PRRSV_orf77} @&lE)= pBIC-A_3D-23 switch RNAZ o]835lo] FMDV RNAZ LFAZ kst
- PRRSV_orf72 ¥3isH= 3D_23 switch RNAQ} FMDV RNAZ in vitro transcription kitE o]g3to] Qs

1, ZF2E cell-free transcription&translation solutionof] 20| 37% 2A]7Fzot §R-83t dhSo] it g0l

< stripo]| drop st & 1087+ S2{EU1L test line& ¥t

- IR PRRSV FA(Ag)e strip?] test lineo] ZRIE|911, FMDV 3D ¢<9] RNA 10" copies/ml §F
S04 test lineo] &Q1E]o] 3D_23 switchRNAZ} FMDV RNAQ} 8-S51o] PRRSV_orf7 ThiiAlo] wiads] 73
geld

—a

rulo o



cf. 2RI ulolel A AT HolMAA WS Py

(1) POCTZ 95t mo]m| AlA] AJAF ulzbe &FA

(7}) Palm PCR

- Palm PCRS UChE WAlOZ £ Skt 3B IRk BA0) A7) AB%S 20 thte Y opl
elSole BERIS )BTRS E%on, AEARIS 152 ol Baslel IE PCRY @AIRY) T

< B¢t

Palm PCR™
G1-12 Portable PCR System

& Batiery-powered stand-alone device

More than 4 hours of operation on & single charge k|
® Uny - .

dawn : ]

- i e R

N a = i
- Wide 2 3 1

P i and hi oy 3
» U - x
a 2
o mm well spacing
m
L4 pd
.

"It is now possible to do PCR anywhere, anytime.”

< Palm PCR Selection Chart >

PCR Speed PCRTime Dynamic G1-12
Level 30 cycles Range PCR speed ——
™2 1Bmin = 400bp sty — 3
T 21 min = 500 bp .
F3 24 min < 600 bp PCR thine
F2 27 min =< 800 bp Preheat
F1 30 min = 1 kbp
52 34 min = 1.5kbp
S1 39 min = 2 kbp

Attpriwww. ahrambio.comyproducts.paimper_technology. more.fitm/

(1) Conventional PCRa} v

- Conventional PCRS o]85to] FMDV RNAS Zaksto] ¥kSshk= 712 301 519IA|Tt, conventional PCR &
5|4 ¥FS ARIo] 24710] Begk wjeh Al AZo] ZojAl thilo] WAlstH, Tt 71E PCR 77l A

o B gsio} Frdo] Eoix)7] iz ﬁ%’ﬂ%@% AR 4 qU 2. ofof ™ PCR AR EEA7Y
BN FHPE 7HsS PCR 71715 EHslo] iof 22 e BAIY

ok

- Palm PCRE o] &3d}o] ZdEHoA AlZuke 8%0] 3D JAof All=] pTOP TA vectorE T7 promotor?}
A3 primerS 0] 2510 PCRES AX|gH 2712 Palm PCR01]/\1 A5t 2 kbp o]st &71 mg 7280l S12 A}
&oto] 3922 UABIGAL WS & WEoAl PCR productE DNA gels ol-gstof el pBIC-Ad| AflAfeh

FMDV 3D RNA (366 kb)Z- palm PCRE o]&sto] T2 L2 T3S o]8sto] 182 59 PCRS AAIE



(ch Palm PCR ZAut

pTOP TA_FMDV ~ pTOP TA_FMDV pTOP TA FMDV
B222017-3 FE2014-3 o 2017-3 Contral

1: Palm PCR (1/5)

2: Palm PCR (1/5)

3: conventional PCR
4: Palm PCR (2/2)

< Palm PCR 5Selection Chart >

PCR Speed PCRTime Dynamic
Level 30 cycles Range
T2 18 min = 400 bp
T 21 min < 500 bp
F3 24 min < 600 bp
F2 27 min = 800 bp
F1 30 min < 1 kbp
52 34 min =< 15kbp
| 51 39 min = 2kbp |

- AR At 859 3D Yol AUe pTOP TA vectors o8¢ palm PCR vt oot 2o,
1.6 kbp9] PCR product= UFSOJR]A] 2. Blmw BAL Q8 AlAJSH 366 bpe] FMDV 3D RNA:= PCR
product”} §F=01%

pBIC-A_FMDV_Trigger_3D
M 1 2 3 4 5

1: pBIC-A_FMDV _Trigger_3D (366 kb) - 100 ng
2: pBIC-A_FMDV Trigger_3D (366 kb) - 10 ng
3: pBIC-A_FMDV _Trigger_3D (366 kb) - 1 ng
4: pBIC-A_FMDV _Trigger_3D (366 kb) — 0.1 ng
5: 0 (only primer)

< Palm PCR Selection Chart >

PCR Speed PCRTime Dynamic
Level 30 cycles Range
T2 18 min < 400 bp
T 21 min < 500 bp
F3 24 min < 600 bp
F2 27 min < 800 bp
F1 30 min < 1 kbp
S2 34 min < 1.5kbp
51 39 min < 2 kbp
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- 10° copies/ml 5%2] FMDV 3D RNAE %=3to] FMDV 3D_23 switch RNAQt ¥hg- A}, 38 57} AR
25702 W, AARES RFUGR 267652 LUERAOD], o= 21uje] 57t gts UEtd

- 10%~10° copies/ml 5%2] FMDV 3D RNAQ] 34 &% £7} ARFS wt 30802 et
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- Conventional PCR2 2}0l 1 FMDV RNA &2 307t 2oJ3t palm PCRS 0| @5t0] 7aigto 2i Al

tg EAES §olsi &
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- ZA 2010-3 FMDV RNAS] FMDV 3D_23 switch RNAQ} 835t} UL 3] &L Z7F ARk 107
copies/ml =EoA= 655, 10* copies/ml =Tod= 508, 10° copies/ml =Toid= 60%, 727 10°
copies/ml 5EoX = 6580= 0l
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¢ ~—primer R

Reverse l By By

Transcription s
NASBA

T7 RNA
Transcription

W (2 hr, 41°C) T

RNase H J
Degradation
_primer  w—p R
~& o~ dsDNA
Synthesis

£ozno B35} switch RNAY] 9I7he 7§A4-S 25l Nucleic acid sequence based amplification(NASBA)S
X 85192. NASBAE 520 Reverse TranscriptaseS 0|83 RNAS £Z3}= 7]&oln]. NASBAZ}
LAMPo]| v]5l} @H9] §do] . 53] FMDV ZlHtof| M-85 AR EAIS

13 ng/ul =%°] FMDV RNAZ 19 (13 ng/ul, 10 copies/ml) ©& AJ&toz 3# (130 pg/ul, 10°
copies/ml)& 1¥H RNAS 1/100 3], 5¥ (1.3 pg/ul, 10° copies/ml)}S 3 AMZS 1/100 &AM, 74 (13
fg/ul, 10* copies/ml)& 5¥1 AZS 1/100 3], T12]1 98(0.13 fg/ul, 10 copies/ml) =S 74 AZS
1/100 gjAMgt AE. 7F AWE2 NASBA kit of8sl 5= 555i%l1, 2179] AE2 offjel 2o AigolA
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1: NASBA & (13 ng/ul)

2: 141 ME NASEA =

3: NASBA & (181 MZ2] 1/100 5]A)
4: 38 M E NASBA =

5: NASBA & (38 22 1/100 5lA)
6: 54 ME NASBA F

7: NASBA 7 (58 MEZ09] 1/100 5]M)
8: 74 ME NASBA =

9: NASBA & (781 MEZ29] 1/100 glM)
10: 98 HE NASBA =

11: NASBA contral

(RNA 810] primer2t NASBA mix £11 Bt3)

NASBA S&Z2Z KMo M=S FMDV 3D_23 switch RNAQ} 3VA| cell-free transcription & translation
solutiono] '3 WS alol FURS 9T 28} F7h ARKE SEHolo], 4ARE UG 5 525E M3 B
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7.

Autoclavable single shell borosilicate glass vessel
3 ~ 14 L total volume
Electro polished STS316L head plate & bottom plate

Nozzles

-inoculum port : StEAEF (option:FAH?| BF, FETEE)
-Cartridge heater & cooler

-Temperature, pH, DO, foam sensor {option - ORP, level, OD sensor)
-Exhaust & condenser

-Agitation

-4 media feeds

Agitation

-single mechanical seal

-High torgue 60 W BLDC motor (30 ~ 1,200 rpm)
-3 baffles or mare

Aeration

-Ring sparger (option : 1 ~ 10pm micro sparger)

-0.2 pm disposable hydrophobic filter with check valve
Removable addition bottles support

-Peristaltic pump with tubings

Impeller
-Rushton type/Pitched blade/Marine blade

Gas flow

-2 gas control rotameters

{option : 4 rotameters or 1 ~ 4 mass flow controller)
-Flow rate

0.3~3 L/min

0.7~7 L/min

1~10 L/min

14~14 L/min
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