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ATE1

AHA|

A7 2

AHA|

A+% 3

AHA|

T4

214

AT% 5

AEHT 19 A7IAES Edste ZetolH, AEHE 29 AVIAES xddste Zefolr 9 AERE 39 4
ZIMES xFehe Z2HE XFetaL,

A48 0 Y FAY nlolel~ =8 RT-RPA(Reverse transcriptase-recombinase polymerase amplification)
Zotolw] NEE XEFst=, E4F 0 B 74 vtolglx HEE 2AE.

3TE 6

AEHE 19 FUIMES xFste e, Adls 29 HUIMES XFete ol H AMEulE 39 o
NNEE EFgshs 228 g ¥gsta

448 0 e A wpold 2~ 7HEE RT-RPA(Reverse transcriptase-recombinase polymerase amplification)
ZglolH NEE X35, 3 0 B 7+AY vlolglx HAEE I E.

(b) 7] #eI8 RAZ FIJO2 sto] AT 19 F/IADL E£Fahe Zefolv] ¥ AAWE 29 F/IMDL
@S mef|nE o gatel B4 HAL FEsE wA; L
() 7] 3E 48e NAWE 39 A/INDS TP TRUE o §3te] WESHE WAE TP,

A7) Zegfol 9 7] ZZH = RT-RPA(Reverse transcriptase-recombinase polymerase amplification) X2}
al

]

A

rir

A}

A7) BESH ARE g9, 9%, 93, F5, 23, AX, g9, Ak, By, &
43 0 Bt Y A vieoleis AE Y.

AT% 8

AHA

7% 9

AL
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[0009]

S=50dl 10-2168866

A TAY wholgs 0 B HES Zetoln] AE o] o] g Wl #7k Aotk

T-AY vlo]l 2 2 (Foot-and-Mouth Disease Virus; FMDV)E I Zupulo]e] 23} o} An}lo]d] 2~ (Aphthovirus)Zol
Eohe vpolY 2z A A, HA, ¥, da T 2 AR e 1d9A sEvlelg otk o] e T
Aol wpolE = 0, A, C, Asia B}S) T 874 39 dHFoz F/HEH, gAbe] AL 22 WA 28mme]
a1, 8,500 G471 o® FAAE ©drbEe] RNAE heba dow, VP-1, VP-2, VP-3, B VP-4 Y] 79| T o]
60704 EoA wloly ouE Fgsth. Ed, A|1F vloly A WHAZAWoR mdgeR FEloA g
ulg)7t ZaEw Uz 713 FEEE I d(FWEYLES 10-2011-0050917). 22y o]Hd FAY

e
ta
i

H =

Hpol 2ol o3k e 5WF Azl gl7] v, duE WA Asis A sEol BT A A
Aol TEs BT AATEoF s7] "ol daiE Eol7] AsMM = AP AEHSHA Jdstal A sk Aol F
gttt =9, 7AYGE 39 22 Aol % waplo] m&o] v wiitel A A A AA o
L fsids P AEF wdo] Fasit. vl = 2000 o] F @A F oAb e A
Ae Adskslar, oz Q&) AE" AR AR WAH &R of 4o 23, 2017d A o= M2 E
EA 0 B A B9jo] FAY mpelH At Al FAE] o= Ad FATE MEA AL gl Aol
=

A4 FAGuleld s FUe A PHY A% FEPMoRt 2drkel RI-PR B AuHAQ) RI-PR %
2 £ 4 glon, JUuke RI-PRE] A5, FAGHeld s AF NGRS} b e pHons, dadAl A
B(H, B, g, 24 5)T HPAD FEtel, 55 v G WPBAIST 4PN AuE
RE F RS AHstel, P 4F e PR 71712 FAGuolel s So] fA4 FEL FYstel, FAY
P R E Selehidl ASHL, RA FETE e PRS AESE WA A9 Sd8 AR}
FH, S5 494 % 17 Aokt vt Bast,

ok o], FAY whole el oIF FehE AT, wrolelse] AskE AT FaAl7)Y] AL TAY
49 AES A%, A Aol W& 25 W] 2T Hsh o] Ao, o|F fste] nPE W
4 AFel s Wk ohel, WA ol BHY B A% Ao F4H A% WHel el aTHn
Sl Agolt,

olgl, ol ZIAE TF FAVE =S Fx VA, §h7] ArelA, 2 B 4dd osE fdl
A, gEsE Sold AN, dAd, Sold dH, A=, 2 34 sl ZIAE . 2y, 549 A
o= olg FolA Al AR T sk ol glol, Ee uE exE Wy 2 FHe 9 d¥E 5 v vE
e, sAE ¥4 R Az Ve & As 2dash RasA kA A sl M, 5] AR
oz JAEA e, " THA A" B Aol tiEk 2 gAlN dAE S FEe FAde A5
of 7lA" 5 54, I, 24 T SAo] ¥ 2] s o4l FAldel TkES on| vt whebA,
B WAA dAel 23 vgdd A md e " A FAel M s A" g REEA] 2 i
o] L3 FAAE YA E dev. FkE, SH% 54, 9, =24, £ 542 sty ol A e
A ou gk Aeke o ghd o

BAAl A S olsh glow ¥ WAAel AgE BE 39 2 %A ol ¥ wHel &3 s
ol A Feldel olste] BAHOE st At FAF ov)E AT
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[0019]
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rlo
I, <o

B ow o] glojA | "FAlY who]l2i X~ (foot-and-mouth disease virus)"#, A, #HA|, &, dx 53 7
4 mlolel a2 A, FAIHY o] HE wio]lH~E u[it}. 4]

= O
altA
A,
rlr
offt
i

=0, A, C, Asia BIS) T oA7HA §E@9 dHFom EREY, Ak H4E 22 WA 28meo
7)o r e ddrige] RNAS et 9lew, V-1, VP-2, VP-3, B! VP-4 ] 7je] e
’~ = o)

Al wlele 2 QI g FASEHE dlolg oy, FAlH dle] & upolg 2~ ool AlSHEA] ket
2 wAA QdojA], “xtolw (primer)” &  HL AEY FEIAHEJ]  SHIFEYLEHE
(oligonucleotide) 241 H-23}= DNA = RNAQ WithH 71ge] ARz QX o] Eo]zor Hzxo] {FHxle]

SE(amlification & ANehs dE s SennIAeuEeA, vibAaAE FAC] vholese VP-1

FaAel Soldew Ages £ ; .

T 29 A7INES xFshE SEaL
A

A, "FE(kit)"E FAYG uwlol#~e] RNAS FE /e AFEY TAY wlol¥H A Y

T U= AL 7I71E uEhy, FAY Hlolu e FAEUS AR o4y

AEZSTEH FAY volg 29 el o5 Q1% = ole FHebd Aol

g2~ VP-1 FA A digte] dRA0 MEs 7 e = = Z#o|H(primer) AEZS

W, TS At sAlE E EHe] Zeloln] HEE ¥ FA ] wlolE] 2~ VP-

Ag3= A (antibody) BT SIEFH (aptamer)ES X3t FH|d F doy, FAY nlolg X~
B

o RAE 2F 9/EE AEse] TAY voldx gd oRE BT 5 e 3

32

B Ao glold, “AZE(detection)” o]&F FA|Y nlolg]2o] ZAHYS AoR JAHE & A4

Hpolgf 2 7 of 5 ddsts WRel #3k ZowA, Al ule]E 2o RNAE Eglsto] npolelx el of
WHo o
H=

B ool olojA, "AETE AR (biological sample)"# A Hlolg] o) 7P FEoX FA|Y nHlolZ
29 RNAE X311 &= BEe ARE ovlsi, atgleiAe 89, g%, 8%, =, 24, Ax, g9, A
&, my, 2w 5 S olon, Al wholH o] RNAE 1T F e ARHY olo) AFHA Ferh.

© sajoln] W AAME 20 97D TG Lejolw B
Eg AFd. 37] Teelr AEE AAUE 1
W, R NGNS 1 W/EE 20 FhE e 4GS TFE 5 dom, FAY vl

soldow AF® & Yx Adoldu ojd] AgEA et

Fuld | Alofd |, EvoBlue, &AFX, 72X 24 (carbopyronin), YWZEd, ujo o}
AGEDN, goldl, 7t2ntE T 7| #HEo=w 7AE FPF A EE o9 FLA Ze FF Holojgrt A
gxom A4 ke AfFAelAdE F Ut dF Eol, £ wHe] PF HolojE= (yb.5 (694), Cy7 (773),
ATTO 390™ (479), ATTO 425™ (484), ATTO 465™ (508), ATTO 488™ (523), ATTO 495™ (527), ATTO

520™ (538), ATTO 532™ (553), ATTO Rho6G™ (570), ATTO 550™ (576), ATTO 565™ (592), ATTO Rho3B
™ (565), ATTO Rholl™ (608), ATTO Rhol2™ (532), ATTO Thiol2™ (579), ATTO 610™ (634), ATTO 611
X™ (681), ATTO 620™ (643), ATTO Rhold™ (625), ATTO 633™ (657), ATTO 647™ (669), ATTO 647 N™
(669), ATTO 655™ (684), ATTO Oxal2™ (663), ATTO 700™ (719), ATTO 725™ (752), ATTO 740™ (764),
BODIPY TMR (568), BODIPY558/568 (568), BODIPY564/570 (570), EvoBluel0™, EvoBlue30™, MR121, Cy2™
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(506), YO-PRO™-1 (509), YOYO™-1 (509), Calcein (517), FITC (518), FluorX™ (519), Alexa™ (520), =
t}¥l (Rhodamine) 110 (520), 5-FAM (522), Oregon Green™ 500 (522), Oregon Green™ 488 (524), RiboGreen
™ (525), Rhodamine Green™ (527), Rhodamine 123 (529), Magnesium Green™ (531), Calcium Green™
(533), TO-PRO™-1 (533), TOTO1 (533), JOE (548), BODIPY530/550 (550), Dil (565), Cy3™ (570), Alexa™
546 (570), TRITC (572), Magnesium Orange™ (575), ¥ =o|2]E™ R&B (575), Rhodamine Phalloidin (575),
Calcium Orange™ (576), T =4 Y (580), Rhodamine B (580), TAMRA (582), Rhodamine Red™ (590), Cy3.5™
(596), ROX (608), Calcium Crimson™ (615), Alexa™ 594 (615), Texas Red(615), Nile Red (628), YO-PRO™
-3 (631), YOYO™-3 (631), R-¥]ziArlobd (642), C-¥Jzirobd (648), TOPRO™-3 (660), TOTO3 (660), DiD
DilC(5) (665), Cy5™ (670), Elo}t]Z}=ZH AJobd (671), Biosearch Blue (447), CAL Fluor Gold 540 (544),
CAL Fluor Orange 560 (559), CAL Fluor Red 590 (591), CAL Fluor Red 610 (610), CAL Fluor Red 635 (637),
FAM (520), Fluorescein (520), Fluorescein—-C3 (520), Pulsar650 (566), Quasar570 (667), Quasar670 (705),
Quasar705 (610) % ©]¢ A e AFAcES AAd ¢ AT, olo] AR Ferh. BS99 A=

Uiew e @912 FAE g Ho) spgolh. w3, A7) I RolojE fEAls E Wi HES WA
B @ A JtEERAY], dAEE(ddd, N-StolmRaAlolmE(NES) ol ~EHE) Ei dEolvs fEAE
FHHoR 2T F 3 B AT

o EE, 33 4S8 F55ke] dAAE 5 e AAU AgFer dFd e
olddE 4 Q. o E E9 ElazKe) iﬂ“ =4 (Dabsyl), BHQ(Black Hole Quencher)-0,BHQ-1, BHQ-2, BHQ-
®

3, lowa Black®FQ, Iowa Black RQ, QXL 490, IRDye QC-1, Deep Dark QuencherII, Deep Dark QuencherlI,

Eclipse® Dark Quencher, ATTO 540Q, ATTO 580Q, ATTO 612Q % o] F=A] = AFACES d4d=E 4 9IA
qboole] AgE A etk ES, V] 93 FEAE B U¥HY HES welekA &gv & A 72547, 9

, o
A, Nslol SR el E(NS) Sl2HR) B weelE fEAE 240w TRE S s,

I 3
EE ) BAE s, B 34, 3% 34, X4 84 BE B, A7, 2ad 84, v 24, 2%
s, B48 17 5 dEel Fed A1de AFT S e wAGE Ase] gl

e FEHE A2 5Yow W e

2 odgel g2 FAldelA, 7] Zgoly MEE dHF 0 E
% Zolm AER HZE 715F eigolahd ol AlgEA eFrl.
2 gl gE FACAA, 7] FAY ulolelx AEE ZlolW AEE ulEEAle T
Lol % ®leZ 8 A= RT-RPA(Reverse transcriptase-recombinase polymerase amplification) &%
T Aoy, G dAZE Je FAAE & D HE 7hee Wl Ase] qlt.

,d
N
[H

I, B g2 AT A vhold s HER Zefoln] AES EIehs A whold s HER 2AEES A

b

g 5 ol 5a, BEE9, AP 5¢ THE  glon, FAA4E

t
)
e

T
o,
rlo

>
2,
N
4

A} vholel 2 AEE ZetolW AEE TS FAY wpelels AES JES AT

gl A A glefM, A7) A7 AEshA AlEe e
B2y, 2w S 4 o, A nhole o] RNAS 2 et

o
i
o,

woage) te pAdel geld, 7] BE wEe TAY vleles 0 BYS Seldow AFsE 2
o @k

n £ FAY welelx PEE Lebolv] AEE AFY 0 BY Sol = 2
SEFEUS AT 5 Q] el AP ANNOR TAY welelaE AFT 5 Ut BR

z
o] RNAR HET & v w2 W3E 2 A4S 7 7] bl g 71E 8 97l FEA AR

2
rO
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4 9g Aoz Jgdd

ZHe e 4y

EolE 2 e A AAdel mE BgR wvke] FAS vhel# s 0 Bl FAA 24E s Ads o
Bl =R o]

®o2v P e A AAed] mE A whel# s 0 BFe] VP-1 FAA 2AE e das dEhd =
ot}

=32 E el o el uhE RT-RPAE FAY AaE vk =¥l

E 4 2 e o e uhE RT-RPAS S AdE vk mEelt)

= 5% 2 une] o AAjde] whE RT-RPA 2 op7t2 27 A7]19%5S 433 AnE vehd Swolt,

T 62 2 el o AAjde] whE RI-RPA 2 oprt2 27 A7]9%5 S 433 AnE vehd Zwolt,

Wy A7 Hek A g

olst, ANelE Eolo] X W TS A Agelaa @ o AAdE omx B 4ye wr A4
oz Aay] 9% AowA, B wdel axd g B wwel WA o5 ANdd] o8 AFEA v
AL FAANA Eakel AAE 74 AAl QoA A Aoty

AA 10 TAY Hpelg A 0 Bty HE§ Zejo|n o Al

FAS wtelelx 0 BFS) SolAl AEE zEtolwE AFelr] fste], Ao & HE

7 ARE ol&3ty thE AH(multiplealignment)E G333, 71 Ao+ = 1o YeERATE. FA4F Hol
2ol A% F WP-1& A", 22302 VP-1 §32 ARE o]&ale oA vs A4S 3 %
TS FAsT. 1 AdE = 20 YERAT. A A Dol AR x9S Adelstal DNAMAN DNA analysis
software package® ©]&3lo] thge ZefolwES At AAE ZojolwEE o] &3dte] TFEALAMN
< (polymerase chain reaction; PCR)= AAJste] dojdl G271 BAHE=A, tholw (dimer)E FAs=A T
gkl Felsta, HEHorw ¥= Zelolu(forward primer), WA Xdlo]H (reverse primer) 2 HEE
X 2 H(detection probe)E AZASATE. HEE T2BHE FFuwEFELE|E FZo| dT-fluorophore(FAM-
dD) et olol 53t dl-quencher (BIQ-dT) ZHFS abasic el LEFe]= A (tetrahydrofuran residue;
THF, &+ dSpacer)ol] At =s AA s, Tdashel o3 T (Ad) S BA 7] Akl 3" drkol=
3'-modification ZLEF¢ C3-spacerE wWiX|gto 22X, =Z2H AsA FFo| AL Ealo] A9 vlo]lgAE 7

29 4 Ju% Agetdn. 7 Ade sk & 139 2o,

F 1
25 sejolm Mg Aeds
L9 Zeboln |5 -GACGICTCGTTCATATTGGACAGATTTGTGAAAGT-3' 1
g2 Zefolm |5 ~GITICACTGCCACTTCTAGATCTGCGAAGTAGTAG-3’ 2
AEg m2n |5 -TCTGAAMGTAACACCAAMGACCAMTTAA  [FAV-T] G [THF]  G[BHQ-dT]| 3
TGGACCTGATGCAAA=[3' ~block]

AAd 2: Zdloln FQl

2.1. A& AZ¥x 1z &g 4H

AAld 19 WHo R AFE Eeto|wE o] gsle] FAY wloleli 0 BFY Eold FAEo] JhedA E1sr] ¢
3ol | Rapid viral RNA detection 7]E (SPG-FMDV-A-001. Scorpiogen Co. cooperated with TwistDx Co.)Z ©]
83}l RT-RPA(reverse transcriptase-recombinase polymerase amplification)Z A A|3F3A T}, RT-RPAS 2 A&}
71 {3l FAEE ReadA EB8d A9 vloly 2 0 BY 2 AVE AXTdA EEE FAY wlo]y
A BFY o 2HE viral RNA extraction 7]E(1020953, QIAGEN)S o]-&3}o] RNAZ F=38t1, 559 RNAS AT
3to] 100pg, 10ng, ¥ lug®] RNAE ZHZte] FHe| @i, AAld 19 Wyoz Axyd ZgolmES 27 1uly,

_7_
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oy
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[0046]

tol A1) mpele s 0 BF9le] VP-1 Ao Se]

setol o] §3
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e

ks

Al 19]
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o
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o

&= 4ol v mke} o], 100ng]

[0048]
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SAlAM 2002 e el A whelH s 0 BYS o
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54

AlZE g 54 5 optRaA A7
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1
g
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=06
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EEE

<110> Republic of Korea(Animal and Plant Quarantine Agency)
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<120>
<130>
<160>
<170>
<210>
<211>
<212>

<213>

Yonsei University Wonju Industry—-Academic Cooperation Foundation
Primer set for detecting foot—and-mouth disease serotype O
DPB174068

3

KoPatentIn 3.0

1

35

DNA

Artificial Sequence

<220><223> Forward primer

<400> 1

gacgtctcgt tcatattgga cagatttgtg aaagt 35
<210> 2

<211> 35

<212> DNA

<213

> Artificial Sequence

<220><223> Reverse primer

<400> 2

gtttcactgc cacttctaga tctgcgaagt agtag 35
<210> 3

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Detection probe

<400>

3

tgtgaaagta acaccaaaag accaaattaa ggtggacctg atgcaaa 47
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