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g43d Pan EY FAE  wlolzyl~ HAEE  RT-RPA(Reverse transcriptase-recombinase polymerase

amplification) Z&lo]™W AHEE ¥ &3sl=, A Pan BFY A9 wlolgi= HEE ZAE.

3T% 6
HEWE 19 97 9E £des Zeloly, MAWME 29 AVIMLDSE EdeE Zejoly ¥ HAWUE 39 o
NNEE EFgshs 228 g ¥gsta

43 Pan EFY FAY  wlolz]~ &8 RT-RPA(Reverse transcriptase-recombinase polymerase
amplification) E&lo]H NEZE ¥&sl=, €3 Pan BEFY TAY wlolg|x HEE J]E.
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[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0018]

[0019]
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of QlojAl, "FA S wHio]l] A (foot-and-mouth disease virus)"®, &, #HA, &, & T} 2 5
ass e velg iz, FAe] 9ol H= HpelYAE ou|dnt. 7] HioleAe nighA st
= , C, Asia B} & oA=7HA 739 @HFoR EREH, g9 AL 22 WA 28mme]
7o R FdE ddztEe RNAE et e, VP-1, VP-2, VP-3, % VP-4 u] 79 ©Ho]

s & T7dshs mholeizoly, FrA ] ddle] = miole b ofo] AFE A et

= AN glolA, “ZolH(primer)” ® FHE AL o= sy
(oligonucleotide) =AM =#3H= DNA HEi= RNAC HPEHJ* 7herel gEA ﬂ% Ao HolHom HHso] FAk
ZZ(amplification) S AA8tE 9&S st 2YuFFdoE =z, viddsAE 7419 vlelg 29 3D
Arpel HejHoz Agetes ZeapIdeE=d & %QD%, gE webgslle MEds 1 8/%s Ad
29] QVIMEE Eeete 2EawIHUHERA, 7] YIS Es AdiE 1 B/Es 9l
o @713t 80% o, 90% o, 95% o), Hi= 99% ol AR MEd = 3l

a1, 8,500 4

& A SlolA, "EE8robe)” &, HASR FaAldel SolHoz ool £ fAAE g9 9
= AEse 9AAS EUHoR E@she Felo| Adoel, mEAsAE TAY wholelse] 3 FAL
Aoz AP PR, YA, WU, LNARIUSHE § I 5 om, g wFAsls Adus 3

A

o] 7IMEE Xt SEIAFE EJIOFJEEH A7) LElaFEYSEEE AdWE 39 Av|Adn 80% ©]
, 90% o], 95% o, W 99% ol A A 4 vk S, Y] ZRBE gl HES AT 1A
g s ol X F 9l

2o AAel gloixl, "NEkit)"& FAY mlolei s RNAE TEF H/E HESY FAY wlolei s 7
5 45T F 9de AL 7I7IE gulsty, 7AY Hlolg el AAEAS Aow JiHE TERZFH 2
¥ AESA A];;?L%'—Ei TAS whelelo] Y ARE 1T 5 Ax FEd Alge] glvk. nigA A=
TA S mpol# o] 3D FrdAtel ko] ”E@J MhE 7FAE ZZH(probe) B ZEko] (primer) MEE
X9 oglen, o H}E‘ﬂo}ﬂl o] xgteln] NEE 2 4 glow, e A Hhelz 3D
of elHowz Agsh= Al (antibody) Fi= WEMH (aptamer)E EFsHE el = glovh, Al wpelg s
o] RNAE Z% 9/%: % gt FA nlolel 2~ 2 RS AFF 5 A ek olo] AgE A gevh,
B gAIAMel SlelA,  “HZE(detection)” AE= B2 LAY

@ A woleze FAHAL A
o=

o] o7
vpolg{ 2 7+ o FE wddsts WRel #3k ZlowA, Al uie]# 2] RNAE glsto] npolelx el of
A= WHo o
H=

Boma e glojA, "AETHH A& (biological sample)"# FA|Y nlolgi o] 7HAE FEAA FAS HlolY
2o RNAS EFehal gle 2 ARS enst], vaspls g, 9%, 94, 25, 24, A%, e, A
@, 29, &% TY F o, FAY dlolg( o] RNAE 1T 5 e AlEEH o] Xﬂ@ﬂ =] k=t

Zefoln S

—\]j—
R/ 20] A

fm i
[k
)
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Ry
W,
>
12
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fol
[N}
lo
o
N
31
mo
e
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ol
rr
12w

3= 2 = Zﬂ%é{}ﬂr ”7] 43}0]“% ‘ﬂEE Adwe 1 3

dHE FIE £ glem, e AW 1 g/Ee 20 FUtR b8 AYS X F den, 7AY bl
2> Pan BFYS SolAom AEd 5 Sl Adolehd ofo] AFH A =vh. 7] Pan BFYS wiEA A= 0
BRSl, A B B Asia BRSOl 28-S ovlshu, & el zefoln| AES o]&dte] HE Thed 7Y Hpel
212 Epglolehd ofol AFE A b=tk

el A Al glolA, A7) Zekoln MEE MAME 39 VINEE Eehe ZrHE SR 29
& e, A7l ZrEe AIuE 39 dF Ade ¥ 5 glen, e AARE 34 FrtE gE A
45 2 o, o= A7) ol AES o]&ste] TxHE AEE SolHor HEY 5 = Adol
ghE olo] A|etE A =t} wal, Ay TzBE AES Lol 3l kel wok R mi 27l M9 3}
U olake] mAZ ¥atat glom A7 J—X]L‘ H]—E]'Z]o]—}ﬂb PG Rololgoln | oS nigAsHAE v,

Fuid, Alold, EvoBlue, , SFE g4l (anthracene),

AGE, stolA, F2ntE & 7|2 ‘ﬂ—“&ii A E BF "—'H\_ EE ol §EA 22 ¥ HoloEHrt A
9o A4 e AfFAeldE F k. dE 5o, ¥ UH FY HolojElE (y5.5 (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™
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[0020]

[0021]

[0023]

[0024]

[0026]

[0028]

[0029]

[0030]

[0031]
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(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™
(506), YO-PRO™-1 (509), YOYO™-1 (509), Calcein (517), FITC (518), FluorX™ (519), Alexa™ (520), &
t}7l (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|8]E"™ R&B (575), Rhodamine Phalloidin (575),
Calcium Orange™ (576), T =y 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-¥]aAlobd (642), C-¥]3zAlebd (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 AFAclESt AdAdE = AT, olo] AFEA Ferh. BS99 A=
Uy 992 ZAIE g A spgolth. ek, A7) ¥ Kooy fiAle & UHe] AEES wals
o= 3 A FtEERAT], dAHE (AW, N-stol=25aloln = (NHS) oA HZ) i dEon= fn
F7HA R RS 4 . e, ¥ U F9cte]l AAAZ 5 de AV duHow dd e A
ojdd & o}, dF Eol, ¥ U A= T (Dabsyl), BHQ(Black Hole Quencher)-0,BHQ-1, BHQ-2, BHQ-

3, Towa Black FQ, Towa Black RQ, QXL 490, IRDye QC-1, Deep Dark QuencherIl, Deep Dark Quencherl,

Eclipse® Dark Quencher, ATTO 540Q, ATTO 580Q, ATTO 612Q % o]¢] FEA T AFAES AddE 4+ UA
, ool AE A gketh, T3, A EA4 feAe B wHe HES WEEHA &t 3 AR 2547, 9
ZlEﬂ (A, N-3pe]=REAlolu=(NHS) d&EHZ2) e ZYons FEAE FrHHoe=z x3dd 4 vt

= @17] EX]’E‘ = 6, & 0O <] = , X]'7]y 8 = s s 75?;5:1]-
s, EA43t 159 5 HEo] 7hed Alads A & e FAGE Aol ¢l
A, A7) Zdkelw AEE ¥4 & AEde AL 5Yo v 1y

2 e o2 Ao
A7) Lol ME=Z »HAZE 715 golatd olo AR ek

2 gl gE FAdAA, ATl FAY ulolelx AEE ZElolW AEE wlEEAle T
Srol | % wlErASHAl= RT-RPA(Reverse transcriptase-recombinase polymerase amplification) &=
T Aoy, A dAZE Yol FAAE S&F D HE 7hee Wolgd Ase] qlt.

TR, B WS 7] A vlelY s HES Zooln AEE xddhe A9 wholgls HES 2HEE Al

o
)
fr
o
2
_>|~I_‘

EE, B ouge 47 A velds AFS Zeolv AEER EFet TA velds AEE NES AT
st
EE, B oURe (a) BEIY ARERE F R BUSHE @A (b) 7] Reld RAE FI0R sol AY
WE 19 QU9 Egat Zejold % AANE 20 @INUS Eget Zdeln elgee] £1 A
2 FFaE WA 2 (0 A7) BF RS AANE 39 QUIADS TS ZRug o gete] AEeE @
A EFgahes TAY vhole s 2E RS AFa

LB, 23, AZ, g, A,

B ool ve Al gold, A7) AE e TAY wolels Pan HYS Soldom A%t AL 5
qow @},
we] 7}
o] we pAe) Hlolels AEE mejoln) AEE A B, 0 BS), 2 Asia B (Pan BR)E BT BA
of HEel A Wt ohe, BLEEWS ASY 5 ov] Mol Agold WAze TAY ol sg
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[0032]

[0033]

[0035]
[0036]

[0037]

[0039]

[0041]
[0042]

[0043]
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AET F AT, T, W FEo RNARE AEY & v =2 14T 2 FEAHE R 7] wEel uekst

7|E 4 A7)7)e] ZHA AMEE F IS AeE JgEn

EHe 7tgel 4

T 18 B dyol o AAde] wE opFdt Frhe] A wlold s fHx BAS 3 AdE el =

Ho|r},

T 2v B dge o AAdd w2 FAY nlole] 29 3D FHA A4S gt AE vERd THo|T

T3S 2 e o Ao whE RT-RPA B ol7tR 27 AV e S A9E vehd =yt

E 4 2 o] o e uhE RT-RPAS S Ade vEkd mEelt)

=5 we] o AAlde] upE RT-RPAS FY AdE vk mEelt)

T 68 B odbgol o AAjdo] wE RT-RPAE $33 A3E vehdl Ewolt),

gy e Al et AL Y&

olsl, AAHE F3to] & WS O GAs] AEetaxt gt olE AAdE 27 B WHS By FAF

o2 Asly] 93 RAozH, B drol gxo upgl B ol WM} o5 AAlde o8 AFEA Gerie

AL GAAANA Sl AAE TH A A oA ZEE Aot

A A oql

AAd 10 FAY Hol#A Pan ElY] ASE Zaloln 9 AR

TAS vlo]lg] 2 Pan EFY EolHQl HEE Zgo|HE Al&elr] fste], datdoz V)& HEE A EY, 0

B} ¥ Asia EFSQ] wlolgl o] §3 JRE o] 85t tha FH(multiplealignment)S Sttt 1 A3e=

= 1o] Yehdel. FAY vlolE Ao FAA £ 3DE AEER AL, 23K o7 3D FHA AHE o]83le] thA]
F AES B3 f4x BAS Sy, 1 AdE = 20 YERATE. FHA Ado] A )9S ME

3} DNAMAN DNA analysis software packageE ©]&3lo] thggt Zefo|H &S A&slgltt. Al4td Zefo|HES

ol g3l Fga LAY (polymerase chain reaction; PCR)S AAJ3te] &dojdl Fx27F AAEH=X], tho]H

(dimer)& FA3t=A T diste] gRlsta, HTHo= x= o] (forward primer), /W2 Xglo]H

(reverse primer) ¥ #HE-8 X =ZH(detection probe)E& #A&3IY. HEE T2 E S AFEdHE =4
o dT-fluorophore(FAM-dT)2} oJoll &3t dl-quencher (BHQ-dT) IS abasic =@l QEFO|=  FAA
(tetrahydrofuran residue; THF, £& dSpacer)ol A3 EE A28, TFaL 23 FEHS (IS
Wxs7] $18ke] 31 Wboli= 3'-modification ZLF ¢ (3-spacerE HjX|gro =, 2B AFA G TS

Fatel PAY vole~g AEE S RS ARG, 1 ADe s ® 15 2ok,

F 1
25 sejolm Mg Aeds
T9= Zeboln |5 -CAAGCATCATCAACACAATTTTGAACAACATCTAC-3' 1
g Zefolm |5 ~GAAGTGICTTTTGAGGAAAGTGACATCGGTAATG-3’ 2
AEg m2n |5 -ACGACATCGTGGTGGCAAGTGATTACGATC  [FAM-T] G [THF] AC [BHQ-dT]| 3
TTGAGGCTCTCAAGC-[3' ~block]

A 2: Zalol F9I

2.1, 0 8¢ AR #AE 9= 12 A 43

Ao 19 WhHo R A#E xZelo|HE o] gste] FAIY wlolgji 0 BFY HEo] JhewkA] &lsy] fske,
Rapid viral RNA detection 7]E(SPG-FMDV-A-001. Scorpiogen Co. cooperated with TwistDx Co.)E o]-&3&}o]
RT-RPA(reverse transcriptase-recombinase polymerase amplification)E A8+ th. RT-RPAZ A X517 st
of THEE E2uolAM Zed Al wholg 0 Bl =H-E viral RNA extraction 7]E(1020953, QIAGE
NS o]&3te] RNAS FE3ta, &% RNAS A3 0.1pg, lpg, 10pg, 100pg, Ilng, 10ng, 2 100ng2] RNA
= 7 3, A 19 WEoR Azd TelelnEe 27 WA, 13 TEH: 0.5uF 247
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[0044]

[0046]

[0047]

[0048]

[0050]

[0051]

[0052]

[0054]

[0055]

[0056]

[0058]

[0060]

o] BEdo Hrlsta, A5E-4E=& N (rehydration buffer)S 29.5uL® H7FetGoh. 183 2{F42 50uLE 2
A Foll 280mMe] ofMEAMu WS 2.5uL H7FSFAL 39TColA TFH WSS AAISE Foll 27INkE 48 Fol
FHE 7Uo] 527t oRAI7|a, A 23T A7l Fo] Al FEE 39ToA 208 B¢t RESAIZIH F3S
s, Whgo] TEE FolE oz ad AV|GES A, 2 Ade = 3o YERHS.

I 3ol wpeRe miel o], Al whole s 0 Bhle] Aol 0.1pge] B2 FIEolM I 16+0] A yhe] 7}

T AL FAsY
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Republic of Korea(Animal and Plant Quarantine Agency)

Yonsei University Wonju Industry-Academic Cooperation Foundation
Primer set for detecting foot—-and-mouth disease PAN serotype
DPB174056

3

KoPatentIn 3.0

1

35

DNA

Artificial Sequence

<220><223> Forward primer

<400> 1

caagcatcat caacacaatt ttgaacaaca tctac 35
<210> 2

<211> 34

<212> DNA

<213

> Artificial Sequence

<220><223> Reverse primer

<400>

2

gaagtgtctt ttgaggaaag tgacatcggt aatg 34
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<213>

3
48
DNA

Artificial Sequence

<220><223> Detection probe

<400>

3

acgacatcgt ggtggcaagt gattacgatc gacttgaggce tctcaagc
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