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ATE 1

Adds 1 WA 69 Zgoln=
amplification) Zegfo]™ AE.

b
e
_OL
rlr

. UsolFA ulolz]l~ HEE LAP(Loopmediated isothermal

AT 2

Al 13l Slol A,

7] Zeholn] MEE= MA™ME 79 AVIMER o] FolXl 2B E FUtR e, dsolFA nlelYs HE
& LANP Zeto]m ME.

7% 3

Al 2%l oA, A7) MEWE 79 FVIMLR o]Folxl ZrH= 5 g JFFA=AS TekeE, e

ol ulolg| A HEE LAWP Zejoln] AE.

AT 4

A 33tol]l QoA , A7) HFFAEZEL FAM(6-carboxyfluorescein), BAFA #=(texas red), Z=Fo#Al
(fluorescein), HEX(2',4',5',7'-tetrachloro-6-carboxy-4,7-dichlorofluorescein), ZF2#A FZZEZ o}
A9 (fluorescein chlorotriazinyl), Zth¥ ¥ (rhodamine green), 2T #=(rhodamine red), HEz}wE
2t (tetramethyl rhodamine), FITC(fluorescein isothiocyanate), Q@ 1@ (oregon green), <&} ZF
9 2 (alexa fluor), JOE(6-Carboxy-4',5'-Dichloro-2",7"'-Dimethoxyfluorescein), ROX(6-Carboxyl-
XRhodamine), TET(Tetrachloro-Fluorescein), TRITC(tertramethylrodamine isothiocyanate),  TAMRA(6-
carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl) ethylenediamine), A]o}'d(Cyanine) Al¥ ¥7 L Ko}
Fk=2 B Alold (thiadicarbocyanine) 2 FAH O 22X E] AHEE o] 3l o]l Yol FF nlojg]x A
=8 LAWP ol AHE,

A3 5

(

s
rt
O:

A 17 A Al 47 T o Foll gloj A,
7 Zeboln AE=, MAME 89 AVIMER ofFol & A(quencher)E F7FE Eedh=, WAgolFF vt

olg AEE LAP EelolH AHE,

7% 6

Al 53kl Qo1A,

7] AFA= TAMRA(6-carboxytetramethyl-rhodamine), BHQ1(black hole quencher 1), BHQ2(black hole
quencher 2), BHQ3(black hole quencher 3), NFQ(nonfluorescent quencher), W2 (dabcyl), Eclipse,

DDQ(Deep Dark Quencher), E#&#w|g] @3 (Blackberry Quencher), % o}o] 9.9} Bl (Iowa black)® o]FojA| =
TOoRRE dEEE o sy o]l Aol T vloly s HES LAP kol ME,
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AT 7

A 18 WA Al 63 F o= & &) Zetolu AEE EFtetE, deolFF vlold s AEE 2AHE.
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(1) ABETA Az Al DNA(gDNA) & EEste @Al
[e=]

(2) A7) B8 DNAE FHOR ohi AANE 1 UA 69] Zefoln], NANE 79 AVALR o] Fold =z
HE o|gao] LAP 523 Wee Faddlel B4 AAS FEa Wi 0

AT 10
A 9%l oA,

A7 (1) GAS A7 Als= A (sputum), 71384 &< (bronchial aspiration) R 7] A4 M (bronchial
washing), A (body fluid), E}M(saliva), 2¥W(urine), T (feces), IHF A ~%(ermal lesion swab),
S H 9= (cerebrospinal fluids), d(blood), EH(serum), Y (plasmid), ©Zd A > (peripheral
blood monocyte), W3 W& (peripheral blood leukocyte), A% =% FH(cervical smears) % ¢lIF %=

Z(pharyngeal swab) = o]Fojxl FOoRRH e = ofl it o], dgolFge] AkE A ArAy
U

gige] 41y

7l & & oF
B ouge 95T veld 2B AET F U nuA SIS Lekolv] AE S B ot

WA 7 &

A% 0] (Monkeypox) = Aol F4 npolgjzo] oa] #AUHE WO R, Mpox Hlolgl2E MR} fAMet
Al poxviridae ol 3= o]F7Fe DNA Hlo]#{2~o|t}, Orthopoxvirus ol &3l Hle]ElZ+ Variola
virus, Smallpox virus, Cowpox virus, accinia virus 5°] &A%t o] FH vlolgje Fal EX9F A
ofxzl7ke] 7 Agwor uyed Fa A AEe] ¥ XHARl Aow d#A vk, Ao+ wiolEl~
7Tee ZOLO}EEW}Q} Aotz gt A Fr BAIGFo, HEx A AldlE 1970d FARFE 3ol A
HAEAT. Aol volglae A9E s=4 Ay AFIAY EHOEZN FEoA AR HdaE F
Ak, 2022 *o“i}ﬂoﬂ Hzol 742 ol 7l w7kell A 1,400 o]4Fe] Al S} 6672 AMEA7E BHILE S
th. o7l Fo dsolFae] Ao wAEA] U 307M=elA 1,000 ool A glE k. AA

ik
\

Fol T vlolgl 20l WAL FFH Y Uk T|osta lorn=z kS FAst AAld A=Y F U=
F 2143 €171 g st

Al YFol T wlolgj e Mok BT AAPHOEA FIaAs AMWhS-(polymerase chain reaction)<
ol g3le] ksl WHo] o] f¥ar 9lot AXAZF PRES PCR S el7bA] 2417 AL A7lo] A QF o]
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ol A wEA AE7kA] of ¥ 5ol gt

3 0001) T=531&Y A12012-10209069%

31 0001) Feng J et al. Microbiol Spectr. 2022 Oct 26;10(5):e0271422

gige] g
S dst = HA

B o] oA bt 71%d At A5l vholea e WE A3 el A

oo AlES AFsE Ao,

et 4= 9lE LAP =g}

gy 2 2Ho] o] FuAt sk V)EA Al ol el Aud Al AFEA don, AFEA g E v
Ee]

2 FAE2 oo MNARRE Fel ZlEdore] $de 7lEAtl

Ao fd T
F71 BAE sAsty] fske], # dge AEdHE 1 A 69 ZEtolHE EFste, UFolTH vlely s A&
& LAMP(Loop-mediated isothermal amplification) Xg}o]H HEZ A& 3},

A Zol wam, 47 Zetold AEE AGWE 79 G/INAE ool RN Frlw THE & dvh.
A 2o wEw, 47 AduE 79 97AAR olFo Zrut 5 wud FPEALAL TIT - A,

A ZHo] w=d, 7] FFFAEZAL FAM(6-carboxyfluorescein), EHAFL #E=(texas red), ZF2dAl
(fluorescein), HEX(2',4',5',7'-tetrachloro-6-carboxy—4,7-dichlorofluorescein), =524 ZZZEZ| o}
A (fluorescein chlorotriazinyl), 2% Z1¥(rhodamine green), ZUW 2| =(rhodamine red), ElE&vE
2 (tetramethyl rhodamine), FITC(fluorescein isothiocyanate), 2@+ 1% (oregon green), &} ZF
Q9 Z(alexa fluor), JOE(6-Carboxy-4"',5'-Dichloro-2',7'-Dimethoxyf luorescein), ROX(6-Carboxyl-
XRhodamine),  TET(Tetrachloro-Fluorescein), TRITC(tertramethylrodamine isothiocyanate),  TAMRA(6-
carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl) ethylenediamine), Alo}d(Cyanine) A€ x5 % #o}r]
ZF2 B AJold (thiadicarbocyanine) &2 T FOo2HEH MYy s o sl oY 4 U,

o
ke

) Zof mEw, YY) Zetolw] AEL, NAWE 89 9/IMGR ol Fod APAH(quencher)F FIHE EFHE
& ek,

d Zo wE2", 7] AFA= TAMRA(6-carboxytetramethyl-rhodamine), BHQl(black hole quencher 1),
BHQ2(black hole quencher 2), BHQ3(black hole quencher 3), NFQ(nonfluorescent quencher), 2 (dabcyl),
Eclipse, DDQ(Deep Dark Quencher), E@u|g] #=](Blackberry Quencher), 2 o}o] 2 o} B2 (Iowa black)® ©]
FojA= o B2HE AYE = o= Sl oY 4 9l

Syl mEw, ] Zepolr] AE F ol shiel Zeeln AEF TS, UFIFR

w el U Svel wEw, 47 48 2ARL ITPSE, A5l TR vlelels AEE YE} AL,
w o] g ANd W, (1) 4B ARl Ak DNAEDE Felat Bl (2) 47 BeE g
g FPom du ALWE 1 UA 69 Zefolnl, HAWE 79 A7NAR olFold LEHE o] ko] LA
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SeEFE WSS FYsel BY A9S FERE WA 2 ) ) A MRS AFFE WA E TP
Ao FH AeS 918 AuAFPYol AZHh

A FHof w2, A7) (1) @A 47 AlsE A (sputum), 7]&A] F<(bronchial aspiration) % 7]&A|A
2 M (bronchial washing), A (body fluid), El¥(saliva), 2% (urine), ¥ (feces), FF A A% (ermal
lesion swab), 2 4=9(cerebrospinal fluids), @ (blood), EH (serum), & (plasmid), Txd A x
(peripheral blood monocyte), =3 WM& (peripheral blood leukocyte), A4 = F = (cervical smears)
9 915 % (pharyngeal swab)® o]Fo]x FOoREE HElEi= o 3l o] 4= g},

259 29

B ool waw, wrke] PRAHIG eE A glolw @A was g5 TR wolHad A%l A
stk B wge] mejolnl AEL fFoltd vlolesd dete] e WpEsh AREE vehim, AA 4
FolFa vholz| grelol s whe Ak o] A 4 it

ekl

H
N2
L
=)
Ay
)

12 2 gl Aol utolf s HEE Zefoln AES] Bl A4 Feolth
& 2e B gl Aol vlolE s AEE EZetoln AES Solk AY Aot
32 ¥ ge] =Zoln AES AR5 9] RGeS vaddd Aol

k1
N
rir
r
(10
ol
o

Sopolv] AESH HAiFe] Holwug vwdd Aol

WS A7 G FAF g

B ougEe AN askel A SAE 1Y glolk Aol R ulolelse UL MEm A%
@et7] 918 LAWP Zefolulo] e X e g4sisrh,

B Ao ALgEE 8o “YFo]FF(monkeypox)” 2 Poxviridaed®2] Orthopoxvirus & Yo F3 Hfo]
& 22 (monkeypox virus)oll 23] =] TAstE DG dHS oJn|sie,

FAHOR, E UHAEE dFolFF vtelzfae] F3L F-9loll 5ol Zitolue} XRH R FAHE= Eito
w ES LAWP 7oz AZsgich, B odge] LAP 7]ke] Tebolw] AEE HAEH PRI} BE] LEWES
Q78 ofyste] w<estal THHE SF 7171E ol8F 4 il B4l Aade ARbe Fr]Hes A
T 3

TAHOR g, AAUE 1 A 602 oFojA= ol upelgao] FIL H-9lo] SolAeom At
gt Zetolw HEet MEWE 72 o|FoiA= ZRHE AFert

TR, U A7) Zeboln AE Bl ZrB S Igehs deol T vhold s HEE 2SS AT
el Aol vbolel AES A% LAWP Zeholw AES] 72 &7 % 13 gor], ikg A)RF 9
S o] A 49k 2 AEd Zeoln AE Bl oS Egshs A4S 24 v 212 HA o A
& EEFS] A% A AL ol ol AIFE A ehev

A, Hi 5 wde] FFuAEHAR A" AL F At V] 7 TR H| FAEHE FEE
Ao yAS wel= AolgbA AE R ofysiuy, 1 vjA|EAE <l o 4] FAM(6-carboxyfluorescein), ElAFA @
= (texas red), ZF 9 #4(fluorescein), HEX(2',4',5",7'-tetrachloro-6-carboxy-4, 7-
dichlorofluorescein), ZF2#4 ZFZZEolAd(fluorescein chlorotriazinyl), Zt¥ Z1¥(rhodamine
green), =ZUFYl  #=(rhodamine red), HEZHYE =2t} (tetramethyl rhodamine), FITC(fluorescein
isothiocyanate), 2@ ¥ (oregon green), &#:A}L FF 2 Z(alexa fluor), JOE(6-Carboxy-4',5'-Dichloro-
2',7'-Dimethoxyf luorescein), ROX(6-Carboxyl-XRhodamine), TET(Tetrachloro-Fluorescein),
TRITC(tertramethylrodamine isothiocyanate), TAMRA(6-carboxytetramethyl-rhodamine), NED(N-(1-Naphthyl)
ethylenediamine), Alo}d(Cyanine) AE 95 2 XRolr)7t2 B Ao} (thiadicarbocyanine) S©] $th.
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Tk, 2 dye Aol el g MA S BETA AlmdA Als DNAY = RNAE #88ta, A7)
DNA Bl HE= RNAS FE o= dfof 7] Zetoln] AE, A= 3 7|E ﬂLOHF‘ﬂ%4ﬁLMEg$%§
o= ¥ MEE FFHEA, I TF AES HAESE WAE LIee 4ol Ade % HEAFUY
< AT § Atk

Boago A “URA]” & o) FAe Hde] "ad EHFE ATEA ofysit, A EAE A
ATH. FEgh, E B “AEEA AR” = AU dsol A volg| vt HEE F A T EEA
5, AFA R Solgtd AgEA ofysi uiEA s A= A (sputum), 7]1#A] F<l(bronchial aspiration) %
7132 M| 2 4 (bronchial washing), A (body fluid), B} (saliva), AW (urine), =¥ (feces), IF A =
¢t(ermal lesion swab), >Z <= (cerebrospinal fluids), @ (blood), B (serum), & (plasmid), Tx3d

A X (peripheral blood monocyte), @%38 W& (peripheral blood leukocyte), A% =2 E(cervical
smears) % 1% @ (pharyngeal swab) & ©]= 3y o]Ad £ 3

Hodbgo)] QoA “HTRFZ w2 (LAMP; Loop-mediated isothermal amplification)” & 7]& PCRHI} &g
PCR Alo]Zo] B2 §le Bst, Gsp 59 THALE o|&3lo] T2 ZHoA HHE&S F3sts WHoe= | 7]
Ao 479 Eglo] 5 28 (loop) FEE At FHiAe B4 HAE Fgz T

i
it
o,
ofo
(<0
ol
)
od
m

W, FEA DN AERS G% PEE A ol gelAY AH MgAA FE HRE s wpond, v
Al 49 AEE Ak o8 5 gout, ool @AHE Qe ohnh

2 iye] 7] ZEgtelw MEE X = dgolFAe A 93 552 uk-S-(LAMP; Loop-mediated
isothermal amplification)ol A}&%:= Ho| vlgzsy, S&5Zu$o T4 DNAS LAMPoﬂ o5t FTE3I=
-t (one-step) LANPY 5 3z, AAIZF LAWP (real-time LAMP)Y 4= dom, Ee o5 =F{d + o

kol glojA, "ol (primer)"# H A3
A= EfEAHo]E 2 DNA, MAiﬂﬂﬂﬂ]E

B omd oot fo
1> 290
2 o
(e
X [UE‘, E?_,l'
2
%
},
flo X2
0
l_,ﬂ
=
off |
N
)
ok
i)
o
fu
&,
i}
ot
o
o
2 ot &

¥ o H oE o
O rr o 2
)

2ol 9loiAl, ‘Ul Zeho]w (inner primer)” £ F3 DNAYl AFate] A ZE DNA AbE /49 AR
2 483 e 99ty SRR EUHEE onditt.

oo glojA],  “o)§ Zeteo]n (outer primer)” = Ul Zholr }Zéimmﬂ:ﬂﬂa—%wy;+a np 2
oA F3 DNAl Ajtste 9d7te S EE ofvste Aow, i Zgto|wrt =3 DNAC ZF

ko] DNA Al&o] Al4E o]3 9B sglo|m e} 53 DNAS] ZA3to ]”é‘ 9] (strand displacement)”} w35}
o WA PFAHE AlEe] BolA oA Hrt.

2 e lojA, “mE] ZFte]™(loop primer)” = 7] UlF Zgtolw 9 o)X sto]lwy} 323 DNAo| A%
sto] A %7] £7] A (stem loop) T3 Ab&Eo]l i (loop) T2 A 345 I7AA AF}Ho=z A

-
WS AEAAY S YRS S, wRALUS P AGHoRA A48T & dt vt 2unIe
SEEES ougt,

¥ owgel glold, “%AH(quencher)” & ZRvuel FYEABAY FYL PO Fretht Zzpst v
HE 49 IRBABLR 23470 A2 Bse] FRRARANA FYL BT + W He AL v

A

vk 3k o 2= TAMRA(6-carboxytetramethyl-rhodamine), BHQl(black hole quencher 1), BHQ2(black
hole quencher 2), BHQ3(black hole quencher 3), NFQ(nonfluorescent quencher), 2 (dabcyl), Eclipse,
DDQ(Deep Dark Quencher), E#H|7] #Ax] (Blackberry Quencher) 2 o}o]2 ¢t L2 (Jowa black) && o] F0]X
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= wllA AdeE 5 o

wodge] glojd, HEHoR Rrixie] o§8 4
| How

& QA AREt. ey, AAjdEdds g
gk Aajelgel ol AFHAY FFE= AL obHrh. A E
Aol 23E = Ao o] = ojo it}

= T FdS AT B BAANA, "EIE " &
ol WAA el 7IAd 54, A4, @A, 3, TALE, B Es olss
b

tesl gelH A o =
s 71 Bolold Bake A4 7H Aol o3 Aukgow ol
W o2 ARgEE Aol HolHe] g
Mg e fow dMsolol s, B &M Bl gelshA @ W, olHolAY HwstA 34
9 oJnlE A g,

=3, A =W
a1 ool e AN eNE AT gloH BAE A A
Q1 o] WA 8AE $Has 5U F drka BUHE A 1 A% 49 P

AAje] 1. LAMP Zefelm ME A7

Aol Hhol2l = (monkeypox virus)®| F3L F32k H-9] MAS wRom fgolF3 npolgls HEE Zetol
puy

w/men AES tAddstel 87 & 1o dehigth. B Ad Fels

F 1

A | e ol & AL (5'-3") 2 o]

4| 4 (bp)

H

<
| 1] F3L MKP_F3 AAAAGACCAATCTCTCCTAGT 21
| 2 | MKP_B3 ACGACAATGGATGCTGAT 18
| 3| MKP_FIP AGTCTTTTGATGATGTTATTCCGGTTGGCAGTACTCATTAATAACGG 47
| 4 | MKP_BIP TATCCTCTCTCATTGATTTTTCGCGACGGCCTACAGATTCTGAT 44
| 5| MKP_FLP TATTGGAAAGGTGTTAACCCTGTC 24
| 6 | MKP_BLP GATACATCATCTATTATAGCATCAG 25
| 7 MKP_P4_FAM | CGGGCCCGTACAAAGGGAACACCCACACTCCGGTCTTGATACATCATCTATTATAGCATCAG 62

8 P4_QUANCHER | GAGTGTGGGTGTTCCCTTTGTACGGGCCCG 30

LAMP Egfolmu] s 242 H# 20 HAISAL, LA WS-8 ZAES HE 3o, LAPRHFSZAL F 49 Yy

o}
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#£ 2
Monkeypox LAMP primer set Vol (ul)
MKP_F3 4
MKP_B3 4
MKP_FIP 32
MKP_BIP 32
MKP_FLP 10
MKP_BLP 4
MKP_P4_FAM 6
DW 8
TOTAL 100
Z 3
EE) 53]
RM 12.5
EM 2
Distilled water 0.5
Primer mix 2.5
QUANCHER P4 2.5
Template 5
TOTAL 25
Z 4
A28 RT-LANP & 23]
=% Ll Bl
60 C 15 130 Cycle
A NS A1 ZE 304

AAd 2, WHE H2E

&4 Z ~nfol 2] 22 (Orthopoxvirus Genus) 2 7}A] wlol#] A5 (Monkeypox virus, Variola virus, Cowpox

4
virus, Vaccinia virus)®] F3L A7} £3hd Sepam =2 g 2ate] 1X10°9] HE5E] 10744 84846 W7t
5 gelsl syl ¥ 50 YERAY. Yol T vlol# 9] FLFAAE A9t ZEkau = DNA (A dx
2o tiaf 1029 134u=S o] &5l Y BASS 747 AE53 2y, Ay AAld 19 5o F4 n)
o]z F3L LAWP Zetoln] sEe] W= 10" copy/mlold ZZo] 3

1% cl. thE Variola virus, Cowpox virus, Vaccinia virus thFat ZgfAuw]Xof

rO
i)
s
ity
flo
2,

A
1__(;{‘
i
rlo
off
o=
)
>
o,
of
)
o
b
>~
jall
it

LAP Zebolv) AE: wgaa @it oM Ewge] Zebo|
A2% 5 Aee FAY 5 A,
5
No Copies/ 1l Monkeypox F3L plasmid
Ct RFU
1 1 12.88 3752
2 10° 16.19 4307
3 10" 20.87 3106
4 103 25.52 1127
5 102 N/A 7.99
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6 10 N/A 4.53
7 10° N/A 5.47
8 DW N/A 6.80

AAe 3. Bolk HX2E

Aol F4 nlolg vt ¥ AFnpole] 2% (Orthopoxvirus Genus)e] T 37F4] w®lol#]2~E (Variola
virus, Cowpox virus, Vaccinia virus)®] F3L F&A7F E£3te Z8tAn =2 A 2F6lo] 1X10°¢] FEHE 10714
s]Msto] 2ol dpol uhol2]s F3L LAWP Zetolw] AES] Holwg glste] 317 & 69 VeI
onl, 100149 AnE TdZe Jen) = 20 BASAT. H@As, B wwe] Zaoln AEE Variola

virus plasmid, Cowpox virus plasmid, Vaccinia virus plasmid E5o] thste] nxpdk$o] gle Aoz ey

of ¥ BolEE /Hie HAT & AT,

HZ6
No Copies/ul Variola virus F3L Vaccinia virus F3L Cowpox virus F3L
plasmid plasmid plasmid

Ct RFU Ct RFU Ct RFU
1 106 N/A 1.45 N/A 9.09 N/A 9.12
2 10° N/A 5.35  |N/A 5.15  |N/A 27.3
3 104 N/A 9.22 N/A 5.12 N/A 7.94
4 10° N/A 0.975  |N/A 2.68  |N/A 7.15
5 102 N/A 4.1 N/A -0.726  [N/A 6.63
6 101 N/A 7.17 N/A 5.7 N/A 3.89
7 10 N/A 9.65 |N/A 3.36 |N/A -1.19
8 DW N/A 10.6 N/A 5.26 N/A 1.09

Ao 4. F Zelolw MESte] ddzA nuAdy

Y SHAAY AE3tE dFolFA npolga AEE THoHAE TE ES RAulgol Idlojn AEE
v gkl vt

HA | F3F EFEIHI A2012-102090695 ol A 7| A]
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