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(Cascade Blue), 7Z|=Alo]E A=2$-(Cascade Yellow), IwlA, Cy2, Cy3, Cy3.5, Cy5 Cy5.5, Cy-Z&, =
Y E™, PerCP(Htd F22d-a @A), Per(P-(y5.5, JOR(6-7}F2EA]-4' 5 -L)F22-2" 7' -UIWEA]Z

Fo2Al), NED, ROX(5-(Z-6)-7F2HA-X-Zu}7l), HEX, FA19 "“i—r(Lumfer Yellow) vhelu &5 (Marina
Blue), 2@+ ¥ (0Oregon Green) 488, 2.+ 1¥1(Oregon Green) 500, 2.+ L¥1(Oregon Green) 514, &
Ar Z720](Alexa Fluor, AXEH) 350, LA} Z2o] 430, LA} ZRo] 483, LAl Z7o] 532, 4 &
2ol 546, LA} Z2o] 568, LA} 20| 594, LA} ZEo] 633, LA} T2 647, LA Z 2] 660,
GHUAL FRo] 680, 7-ofv]i-4-w”FFwlgl-3-o}NEAL, ®UF(BODIPY, AF¥W) FL, ®U]d] FL-Br,, Rty

530/550, ®U]d 558/568, RS 564/570, HUF 576/589, HU]d 581/591, Ru]d] 630/650, Rl
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AT 16
A4 glolA,
A7) AL bz g

471 A2 YT EAE FFEdE FAE AomA,
K

-~

c) 471 b) GANA Y] NEES HEShe WAE EFete, W22 e AmAe 23Ed W

7] AL AheTEAE ADWE 5 WA 89 sator o]FolA 1w

A7) A2 bR ADUE 9 WA 129 ko g ojfolzl A1, wEx 3 AuAY 2aAwd W
H.

37 19

A178k A A,

371 AL A 2A; 2

FEijuko] 2] 2 (MERS-CoV) RS

w22 F2 vlo] gl A (MERS-CoV) & 10712 o2 &9 Z|d(0RFs) T E71(S), 9 (E), AE() 2 ek
AANN] FAAZEE b2 9 72 gdiAS dssisteE oF 30,0007 9719 ¥4 @A 7= RNA FHAE
7HA 5L k. W22 ZR2u wlolg 2~y ] W ARE (We)dEr 2Ea vy 17kl 74A] o] 2= S
TRAEToZ mMEA AAFHAG. AFTETHA T A ATF o] ARG T)Fre] ofF] HEEA FHF XA
T gUAN, B AES B3 257 BulEe 8 AdFE Aoz FHFH Q).

@, wolels RNA 44 AF 71 Aleldg 71Ee Az X

-

= =
transcription polymerase chain reaction, Real time RT-PCR)S ©o]-&3%+
time RT-PCR 7]¥ke] EAXT A|2gle ol A Aol EA|3h= wlo]g]2 RNAE vl Wksta s H&
sk = = Ado] oy, PCR 7]Wke] vlol#]2 RNA HEWH LS T8das WS 93 A7ty A3 2%

A AA7F daste] AE % 3] ASA 5 A o] oA = A v

pud

w3k, Loop—mediated isothermal amplification(LAMP), Nucleic acid sequence-based amplification(NASBA),

_5_
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Rolling circle amplification(RCA), Helicase dependent amplification(HDA) 5¢] WHEo] N2 HELE L ¢
o, AHdsE] FEEA ¥EE 3l 1 dEEAITRe] A8 HTE HolA A7 QT

ARl @A wolE s AT A|2BE AF R FAE s F 7HA ol el A HAEol Hasirt.
fEAe 193 ZEF7IvtoldeA F sl wWE2A mEuwlol#]A(Middle East respiratory syndrome
coronavirus, MERS-CoV)<e] 74-%-, AlAIX717]5-(WHO; World Health Organization)Z} A|SFSt AR k7o) 2]
st WA w22 mRvuatelel 2z FHA wpE, ORFla, ORFIb, N& upEFs EFSE 27}A] ool o3 {Hx
£ A EReal time RT-PCR 718FS] -zt AT o s A At & of Fdo=2 gl A 7o
25 HFHoz s} (Laboratory testing for Middle East respiratory syndrome coronavirus: Interim
guidance, WHO, 2015). o]eo| wie}, 193 wlolejx ALK H9 HEF9 ulojgjxaste &8 Hd& 9 244
ko] o @& Agke] A8 5 .

ojet 2L V& HE AlaFe] dAHEE HAsH] flste] Bup A&skan mabA Rl vpele s HE o] sl

d 0001) W=HSEES A|7799903%

w59 1§
EC R

gl B4 veas azubleld s AEE 2AES Alwshs Aold.

gl b 542 vas arvold s HEE 7IEE Algdhs Aot

= e E gE 542 vEas azybleld s AE e Awshs Aot

e E gE 542 vEas azybtoles 49 el ARE Awss e Awse Aot
- EEe B OE 54L vEs g9 ASAe] 2aed Wie Aleshs Aot

A2 Ad 5
g71eh e BAS gAs] g B dwe] A Fde A1yt zAl; 9 7] Al ket zAe] 9
Aab ARAe MAADES EIE AZAAU-TEAS Eades, w2s m2uuloles(liddle Bast
respiratory syndrome coronavirus, MERS-CoV) u}o HEE S #3 oy, FAHe=, A7 Al
A F2A = AEHE 5 A 89 Ao R o]Folxa, A7 A2 ihveF A= AEvE 9 WA 129

Ao o] Foln AU v,

of

K
[>

FAAeR, 47 NAWE 5 YA 89 Ao olFod Al 9 4
2 ool Al2 WP EAE Az Adsel L3 5 glou), ool AdHE A ohirh,

HodgelA ‘st 2 A" = DNA, RNA 59 #jito R o] ol vz ARA, AR A ke Ad
EolAl FuAgs oM 2y drews FxAE T, FAHeR, A7 ItdsTE2AE £4
B 4 Qlrt.

Hoakw o AA]oo A= skl EAo hall X1, X2, X3 @ X482 WyH 717t vdsby DNAVE ZHE o] EA
3 e 2A7E AEHES o (= 1), A7 +A4F e z2A7E 240 EAE A4S Hihte
Y5 FAste] WEzx IRty 27t AEE F RS e e el

A7] AL A= zA D A7) A2 YT ERAE HE EAE ZAE AY $ .

A7) AE ZAE dFEAL, He", XxdolE, A9 (quantum dot), &, ¥ % FE|LEAS®R o]FofX]
oA AEE= gt oY F Jdom, oo AgEE AL ofrt, AV HE EA= B Lo ikl Agts)
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o ME2s Az untelg s sy HEE
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2
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o
22
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il
4
3o
i)

T3 FAHeR, A7) Al et 2AlL B Y] A2 ez dEEE

g4 pAdeR, 47 A2 ihheraAs 47 Al hberede] G35 e Ao 3YRAL w49
A9 %+ ek

B oo GYRA oW, 54T e U Frotel 4% bsd 99 0e PEse AL Tt
Juigth, 471 AF bsE dojold Fe Kok Ei TR ASVE Agelel BEHE wel £3e 4%
g 4 e e wat

, o A7) WinpupaAd TPEAY b TEAE P BUske DA
st olge] wadte ARG E O] b RA FFE el S AES s BAES Ba,

Fo# Al (fluorescein), FAM(carboxyfluorescein), =T}, BlALA #|=(Texas Red), EIE & d]
ARG, JIEEAZEY 66, JFEEHAZE, JEHEAZGRY 110, AAA)E EF(Cascade
Blue), H=AO]E AZ9(Cascade Yellow), FHuldl, Cy2, Cy3, Cy3.5, Cyb, Cy5.5, Cy-IA&, I FIEH,
PerC(P(Hlgltid ZF223-a dWA) Per(P-(y5.5, JOE(6-7IE2BA-4' 5'-UF22-2" 7' -UHEAZFo
A1), NED, ROX(5-(Z-6)-7F2EHA|-X-2U}9l), HEX, FA|¥ d=29-(Lucifer Yellow), wlglyt EF(Marina
Blue), 2@ ¥ (Oregon Green) 488, 2 1™ (Oregon Green) 500, @<L L™ (Oregon Green) 514, <&
AL Z2o](Alexa Fluor, AHEH) 350, LA} Z20] 430, 4L Z20] 488, LA} Z2o] 532, LAl =
o] 546, LA} FFEo] 568, LA EFEo] 594, AL HEo] 633, AL HEo] 647, AL HEo] 660,
AL F2o] 680, 7-obv]|i--4-vE Fvld-3-ol|EAF, ®WT]¥] (BODIPY, A#%) FL, Xt]¥] FL-Br,, Xty
530/550, Ru]¥ 558/568, R.U]¥ 564/570, HUl¥ 576/589, Hu]d 581/591, Hu]d] 630/650, RT]]
650/665, R R6G, HU¥ TMR ¥ Hu]d TRZ 4% Fo2HE APE = sl o)dd = o, ol A
3= AL olyr),

Body o AAdo s dE A g2 2o 2 FAM(carboxyfluorescein)S AN =TZ2A| 2 FA S ©e
7} DNAol A3tA7l & %4 EAA] ol & AEsIY Yeive JFS 23T,

e

& A9 U }7] 2 et A & W, mHol EASA 2 A% Bl e
A 9ee BRAGJTCE 7). Jolrh, wE D RFIa T EA0] BAG] EAGE A% A7te Faol Faw
Aol Gago] tehts AL 3 gl A%E 2HBL 139 wAo AT A%, o

A7) AEE NEE §9, BANE BY, IF §9, Tt 22 FUE b 5 Qov, 29 Fee I
AN B4 HHoR AN & ATk, NES AEH] A AINE TR+ Aok

H o ANl H2s mEvtele s PE B VAR S E52 FARAOW(E 12), Lo}
S BAY MRS AL SHE HF T 5 e e DR vlelels B ohel thE 5§ 2
B owpole] 9l QIEFAA uolel s, DNA vholel sk EAsle] EiekE WA WSl §eg Helsyll
(% 13), M2z azdveles 29 AUsER #8374 Avh,

O

==

A7) Avg NEE 9, FAAE BU, UF 89, BE 229 uE A 5 gom, 47 et P9
ANA BFA PHoz AT 5+ Utk B 7= A AT HPAE £FT 5 Aok
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wowmolA, AA AR @ 0 A A (nedia), B, 24, AE, 9@, @4, 4%, gol, A%, o
mop Az AEge T el AY 5 gow}, ol ARHE Ae ohldh. we, A, =¥, 371, 4
E, /B2 AAE 4D 5 A

% IR ICEEE DE e

i‘%ﬂ}o]a*«l =4 o5 B ool o 2 A
Aol thsto] MEas Azvutold vt HEH=A ofF B HEY

=12 peko] 2] 2o EH?‘& oA EIE Flste] vz P ABAE 239 T 5 9

(==
A

1l

2
Uk

t

it

i)

o

_N‘_:l

oM

r°1‘

wigel 2y

Woagel A%§ 2HR 2 A% AXYE MRS vleles BEl ol A A7l disl @ el A% b
@ 5 QRS stol MRS 49 o] A% olFold + UEE sk 53, ¥ WHE ¥ So|4e e
o= vk, MERSS] A% 2 vl ulg 88 sbsAe] w$ )

12 MERS-5o]4 diby-Fzae] RAEE Yepd Zo|th(A: upf-X-DNA, B: ORFIa-X-DNA; AG #3 Tm
] H

% 2% MERS-5o]A dihnF2AE FA8HE PEGA e ©drbe DNAS) WS el Aol

= 38 Az¥ PEGA-ZAT AAES HPLC AAE Z3E veldl Zolvh(A: 260nmol A AEY =, B: PEGA 2%
ARE A A7) 45 A,

T 4% FHd HE Ao B3 (FT-IR)S AFE-3lo] PEGA-ssDNAS] &A1 &¢l3 232 Yeld Aoltt,

= 5% 298 ph-Sold Wb aA 0 OfFlae-Sold SihleTFEAS 1% AshE ek selth,

T 62 34 EA AqFe wE AT EAe] Yo FEUL HiE A= dx P oo #gk w2
=S e Zlolt
T 72 24 EAA W 2AF &, Yz Y e xirt 3 FEo] 38 yEYS gds A7)
= vehd Aot (UV ZAF A Before, UV A} 30 After).

o _

T 82 tF ¥4 sA AF9 4F YT RAEY d4 FHE B E
%= 9+ wpE 2 ORFla U5 B2 EAA upk 2 ORFlasS 25 Ao 7

=
&= 102 MERS-5ol# FA e &A1 stolld FFd | e dxtel des &1 d3E vekd Aolth(A: 1
-AloF Bt A, Br FARAAERA).

&= 112 MERS-5014 2] &4 stollA FTe € hh=sdzte] 718 543 235 vehd Aot
5= 12+ upE B ORFla 34 Ztztel disl HAEdAE AT 23kE vepdl Aol

E 138 2 el 4% Axge] ax wge] 9182 SAd AdE e Aol

gy e Al et AL Y&

o]}, B WS AAjdo] o3 s Adwsith. o, 7] AAde B Ay S AAstE AY ¥
3t7] AAlddl o3 == AL ol

Azxd 1. As

el -71eF DNA(sSDNA) 28] a7+ Fd 2 E]=+ Integrated DNA Technologies(Coralvillae, Iowa, USA)olA -]
3 tl. 3500Da #AS 7FZ PEGA succinimidyl carboxymethyl esteri= Jenkem Technology(Beijing, chin

a)ollA Fh3T. /o] @71 A4k ZF(Monobasic/dibasic  potassium  phosphates), Ez|dEo}lyl
(trimethylamine) @ ¥ ZAH(acetic acid glacial)S YAt <= 3}8H( A, =)o A F U3},

_9_



[0057]
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[0064]

[0065]

[0066]

[0067]

[0068]

Az 2.

2-1. MERS

Sold wen Ao A7

MERS-CoV A% (GenBank accession number:

la(ORFla) A E<

solgow Yishs

KT029139) e upstream of E(upE) %
Z2HE AAsHoH,

ZIHSd 10-2020-0133476

X243 ZA3%(probe-conjugated) DNA A A

open reading frame
Zen A9 W 7 Zzn g gi &

(TyE oFdll ¥ 1o YeRt upe} o),
# 1
MEHE ZT2H FF A4 T,(T)
1 upE 5' 5'-ATTATGTGAAGAG-3' 42.3
2 upE 3' 5 ' -CGAGCTCGGGGCG-3' 66.7
3 ORFla 5' 5'-GCCAATTTGCAA-3' 48.4
4 ORFla 3' 5 ' -AGTGGGGGCAA-3' 52.4
2-2. X 24 A% (probe-conjugated) DNA A7

MERS 5014 upE L ORFla gL @
o, FAHOR, X-DNAS] 7 A A

o2 3 4 Q= X-DNAE

F 20 vehhitt.

TEH7) A g

A =2 A (X-DNA) 2 A E DNA 29 oL
= X1, X2, X3 2 X4 7jebo
H 7 X1, X2, X3 2 X4 o &Ea wE

S LE =9 d AFAIA
2 AASS Y. MERS-50°]4 RNA M EE& 34
g S Efo] =] ML 37

Z 2
RS XDNA £ e
5 upE-X-DNA X1 5 '-CGACCGATGAATAGCGGTCAGATCCGTACCTACTCG-3'
6 X2 (upE 5') 5'-ATTATGTGAAGAGTTTTTCGAGTAGGTACGGAT
CTGCGAGTAGGTACGGATCTGCGAGTAGGTACGGATCTG-3"
7 X3 (upE 3') 5'-
CGAGTCGTTCGCAATACGGCTGTACGTATGGTCTCGTTTTTCGAGCTCGGGGCG-3"
8 X4 5 '-CGAGACCATACGTACAGCACCGCTATTCATCGGTCG-3'
9 ORF1a-X-DNA |X1 (ORFIa 3') - CGACCGATGAATAGCGGTCAGATCCGTACCTACTCGTTTTTAGTGGGGGCAA-
3'
10 X2 5'-ATTATGTGAAGAGTTTTTCGAGTAGGTACGGATCTG-3'
11 X3 5'-CGAGTCGTTCGCAATACGGCTGTACGTATGGTCTCG-3'
12 X4 (ORFla 5') 5'-GCCAATTTGCAATTTTTCGAGACCATACGTACAGCACCGCTATTCATCGGTCG—
3V
XDNAE Wi o) ©el btom BEEe] i T A wh EE T NS RFla BHE M3 oM, %
A 248 A, ol| e MERS-EolH i BelAE 5 oA 3 A4 AA YPor T AT sbs
@ ol AAeE WA A TR0 FAHES 3.
DNA Agg aststel sk Fulel x-DAE xds] AN 88 S%(L), A2 Af AUA(A0 2 7%
DNA Ae] 23 T2 melselMERS Sold X-DNAE TS 47he] shto] #43 T2/t HHES Holth
(= 1).
TARoR, AT ZARIX-DNASY] =HE 8], 500 nMe] U7 DNA(ssDNA)Q! X1-X4 7FeH(PEGA-ssDNA,

fluorescent tagged ssDNA with 3’
glotAl 7t §le
Park, H., Rice,
Macromol Rapid Commun, 31(13),
ARg-3ke] X-DNAS

$3)9) e
B.,

=

Az 3. F wt

o T T

J., & Luo, D.

ZY3}3lrt.
124 T 7bet DNA(ssDNA) S Alx

probe end, 36-mer ssDNA and ssDNA with 5
SHTAA EFHES ).
(2010),
1207-1211 &£&ell 7148 Z2EFo| ue}

probe end)S % 100 plL
©]%, Roh, Y. H., Lee, J. B., Tan, S. J., Kinm,
Photocrosslinked DNA nanospheres for drug delivery.
4 371 (Bio-Rad Laboratories)

_10_
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3-1. PEGA-Z 3 ssDNA(PEGA-ssDNA) <] 3+

F WSS YERT] Y8 MERS-5o]d #X& DNA v FR(X-DNA)Q] & 79 71X|o) sidstes ddrie
DNA(ssDNA) S Zgjogdal Zgto]Z(polyethylene glycol, PEGA)Z ZA3A AT, FAZ 22 Roh, Y. H., Lee,
J. B., Tan, S. J., Kim, B., Park, H., Rice, E. J., & Luo, D. (2010), Photocrosslinked DNA nanospheres
for drug delivery. Macromol Rapid Commun, 31(13), 1207-1211 3o 7]%3}e] PEGA SA|Uv|d 725 A v
gl o ~E|Z(PEGA succinimidyl carboxymethyl ester)®} o}wlo] ZAF® ssDNA(NH,-ssDNA)ES 0.1Me] <lAkd

Hol| A E3F 2 wjokate] PEGA-ZF ssDNA(PEGA-ssDNA) S 4 &ksith.

3-2. PEGA-ssDNA(X-DNA) ] A

HPLC AAE B3l 7] 3-194 AxH PEGA-AF APEZHEH WH53HA] 22 NHy-ssDNAE  A|9]8}al PEGA-
ssDNA AEAE F5a18vr. FAHe=, g &7 42, 4] &l X A5-Al5 F=47], UW-Vis(multi-
wavelength ultraviolet-visual) ZA&7] % A5 EF FH7|S 23+ VL9100 HPLC A]2=®(Younglin
Instrument, Anyang, South Korea)¢] Hypersil GOLD™ C18 ZA# (Thermo Fisher)< o]€3sl9lom, 0.1M2 Eg
HeolrE ofAElo]E(triethylammonium acetate, TEAA, pH 7.01) % 5-30% & oFH|Eo|EH (acetonitril

)°] AAME Ea 1.25 aL - min ) FEO2 1% olfld] 50° ¢ L% 2N FHAF)

1 Ad, = 3Ad yEhd mpek o] 260mmell A HEE 3718 Fo vAE yEdESs glsgit.

W3k, PEGA-ssDNA Z¥Ae] wel& 118ty flsted, HPLC AAl ©%°] PEGA 23 A& 2 A7 d5s +
&3kl om | HPLC A1 5 NH,-ssDNAZF A7 5 2 PEGA-ssDNA A4 E 5SS 223t (= 3B).

wolzb, X1 2 X3 ZellA 9] PEGAS] H3S F7F= glstr] 9fal, Fejol W3 Ao 3y (FT-1IR) S AH&-3f
o] PEGA-ssDNAS] =& 8Helaleith. 7414 o2, PEGA-ssDNAS] Z3He #helaly] 91814, oHge] 4000~1000cm |

2] Cary 670 FT-IR #3347 (Agilent Technologies, Santa Clara, California, California, California)& ©]&
ah9loml, PEGAS] NHS “1§3} NH2-ssDNAS] obwl T1§ Abelo] A4 ojvlel= ZAgte] 5419l FaE oA

PEGA-ssDNA®] ~1550 cm o] AwF T2 31, ssDNA = NH-ssDNAGI A= olela 937} #as) =] oo solshgd
o}, &3, ~2900 cm-1 and ~1100 cm-1oA] #&E = 13 PEGAS] Zgjdgal FE wjio =o 9A =71 9

C-H % -0 AT 27 vehink(E 4).

3-3. 33 FAH ssDNAX-DNA)&] A%

RAol 0@ A2 Sl B Slale] B AL AU PANCD, ORFla WHOLNE wph T
Z (rhodamine, Texas Red®3¥}, 92 =4S YElH & fluorescein(FAM®

KR
W, 55 L 9E bde 47 A4 gYAe 49 596m D 6lmel:, %4 FAe] 4

Az 4. X-DNA(HIG =T ZA) ] =

MERS %7 €3] 7158 2t BX9 e dtz2A9 X-DNAY =S s, 7] Alxd 3 veAd 2 I3
EAZE 299 X-DNAE 22 EFS £39te] AR HEES stk AR, wE-5o]# X-DNA, PEGA-H
g X1 7k, 5 ¢ wdel gk B3-S Zb= X2 vhE, 3 wuke] E UE wpF BHo] dE AN dF-qAE @
X3 7te g mprjeto g2 fHEE X4 7hES 242 5000 F 100l FIo] wEEoAVE Sl =4 gds] &
3k, ol %, 7] 7t X-DNA 7tEEe RE 23 FRE FE38] £8 A F UEF 957 CollA 10x0014 30

* F¢omw Roh, Y. H., Lee, J. B., Tan, S. J., Kim, B., Park, H., Rice, E. J., & Luo, D. (2010),
Photocrosslinked DNA nanospheres for drug delivery. Macromol Rapid Commun, 31(13), 1207-1211 &&eol 7]
Z3 T2 EFo wt X-DNA ZHE 353

o]%  X-DNAS] &S F2135t7] Y3l 500 nMe] X-DNA 4 plE 6X lodading 99 % (New England Biolabs) 0.8 n
19} &3t 708 80VelA 1x TBE B3 (89mMis, 89moric acid, EDTA)ol GelRed®Hayward)= =35}
M(w/v) o}7Fm=  AdA Heldck, A olmA: GelDoc. XR A2E3 Imagelab AZEO] (bio-Rad
Laboratories)2 &3 &<21st¥ o, Image] A2XE9 o] (National Institures of Health, USA)E ©]-&3&}%it}.
ORFla-5°1# X-DNA®] 2% AA edd WA o= Syt
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
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O A3}, = 5o uehd wpel ol upE-5olH X-DNA(upE-501% iTzA) 29 2 RFla5old X-
DNA(ORFIa-5014 siahvdieg-24)) 74 242 =¥ As gdsialnt.

AR 1. 9 ¥4 FEo| =zt A

g & doke] F Nk B 9 ¥y B AFgE] 9 ] o= upk EE ORFla B3 FRo=2 34
¥ MERS-5ol% dahupeg A= B4 upFE= ORFla 7} %zﬁ% 739 Fo| WA esvlo] Fejel ik
Y=gzt gA9S st FAHeR, T8 F9 7ZF X-DNA 99 AE 15 mM MgCl, 2 10 mM Tris H ¥
(pH 8)% &3k gMo A MERS-E0]Z ¢l T2 RNAQ upESt ORFla ¢ RNAS Z3siqict. A7) E3d&ES 9 +8

(o]

&

o] 30° CollA 10% &<k WHSAIHTE. olF, 7] &84S 0.05%(w/v)e] Irgacure®3-7|AAl(Ciba
Specialty Chemicals, Tarrytown, New York, USA)®} &3gtslar, XL-1000 UV 7}nl  ZA A (Spectronics
Corporation, Westbury, New York, USA)E A}g3}lo] 4-58 %<F 265nm == 365nm UV 2 (8 mWXcem-2) 22 X-
DNA o] @Al &oi& F-=& skl

T 6o =213} ®l upe} o], MERS 3EA A DS MERS-5o]4 X DNA ©&FA|o] 2719 ©3 F9lof dx&ta, 7+ X
DNA ©HekAe] e o] B3 Atolo] AAAH o|A7} FAHT. 18, 365nm UV £AF F 4-58 o], X-DNA
©] PEGA-AZ HekolA ofaddolE 179 ols Aol vhgA HA ﬂﬁ% %%‘“ T oA =y @UL
dxlo], Yol Pyt Hie Ay gate] F-f% F3 2 &

EA Al X-DNAE oIS 4 5 sla, wEb JEAE 94 @
A7)eh B MERS-Eo] % ST EA 9] Lhi 23]
o, ZAo] EAFY A ¢ x;Ho %]
&

4 2 ]
B9 AV ol gstel DAL,

o=

T A, % 7o) vehd el o] BA EAA wpkel tlalAt WA B, 0RFIad) deNE A GBS
BllE, W 24} Ao, #rhast ofd @ARA ekskr] Wil Wwol wANA ehgkeh. Te, wk o
ORF1a®) Z}7}e] MERS ®ASl £ sfelA W 2Ah &, thesslo] dee sibhegiazl #2uo] wh- o
ORFla- 327 X-DNA®] A& A< & Foto] yYepds EIskaivh. w3k, x5 o] A4 &S 45, X-DNA7} ©]
FAE IAT + g7 @Eo] Faol eI SRATHE 7 WV 24} A Before, W 24} 1 After).

A3 2. dF 4 FA A2 A=A JA

X-DNAY] t}% RA-8 5 #F-Z3352 Z3] MERS-CoVY wpf P ORFla 7 %A FA AZo] 7F53S dels)
ok, o3 tE XA HES upk U ORF1a2) Aol a3k ¢ B dAS 149 dAR 7HAA
o] © WE MERS-CoV #HZEo] 7lsste® g},

o

['

8ol =213} ® wpe} o], 7+ upk- 2 ORFla- 5°14 X-DNA(ZMbbet2A]) ] W) 2 =2 33 g4 F
7H’] -7t by gd-rtg EE25E FHOoR S uph- E ORFla- X-DNAC] ol&f] AZALHSch, of&9] X-
DNAE  “backbone X-DNA” 22X upk 2 ORFla E0°]4 X-DNAZ} A3 4 9lom o|8s ©d-F3 ypki =
ORFla-5-0]1% X-DNA%= ZhZtell dX]&&= %A &4 Al 242} backbone X-DNAS} A oA E o
tolrp, 5 #A o] B EA A, backbone X-DNAE FZe] T 71¢] X-DNASH d& A=AS A
xA o] EAF=REF olelgt S o] WAoo FrlEoR N FElE WY %A AlAHe] AAEE

T pud

A719F 2L gFs AES A7) ek, 7 xHe] BT EAEE A9 AEA Fue iRz
F-F S B, UV A AF2 G dAn|H S o]&ste] #Es Y

I A3, & 9o YEld upe} o] tiE x4 EAAl AbEFA] el backbone X-DNAS} E7 upE ¥ ORFla 5-©]
A X-DNAS] F-fr= Tste =dAe W 2o g divedart 48 AS Attt 4] =
S Eag2 7} MERS-5-o]d it zAlel Ay = Fsfo] FAAEA Ve, o] et If3k G
A AEF AMESEY], wpE B ORFla 279 EAE SA HAE & 5 2

A3 3. 4 EAA] ARl EA £4

Ao FerAu AT FAMAR A (SEN S AHEalel MRS-Sol 4 ®Ae) £Al sholA F FF B Wi
49l FAE sk,
FAAOE, WAk HR Al WA AE, Sbbetd AE 5 ule @Y AE Sl v e ok oA

£2(22 X 22 mm PR Ak, o]F AF/U oA (Carl Zeiss Microlmaging) 7} &% LSM 880 3%7F o]

119

_12_
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
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i
(o

A 2E dnFeR ARoA #FER oM, Metamorph X E R ou|AE 73

ook, - AT

T, WGP 1 ouM AE 10 plg AP Soly e s A2dA] 24
o} q AZxA#HCE. Pt/Cfth 3|d =E 3 F JSM-7001F A == SEM(JEOL Ltd., Tokyo,

Japan)& ARE-8Fe] 2 kVe] Agtell A thmsvjojo] gwls it

[¢]

L3k, MERS-5old x4 EA stolA F 53 @ I x=dxte 27 Fxe 54 F AFH(Dynamic Light
Scattering, DLS)S o]&3ale] EAsIIt. FA A=, ELS-20002S YA =7] ¥A17] (Otsuka Electronics
Co., Inc., Osaka, Japan)E AF&3le] ALeA FAHPom, Wit wgixre] 4 484 A& 3] 549
HF o2 AT,

A3, % 116 vehd vre)l Zo] ypEEAel daht=gdxbE 137.8 £+ 38.6 nm, ORFla-EA o] it =}
= +

39.2 mm=E A=t
A4 4. AEFA 9
A EAN B el Jwa B ge] A% Asdel NPEE dsdd. PF wALo))E AFH°
2 84 © RSl wph % ORFla A AFESHo] MRS-Sol4 ST 2Ae] sipesid 248 #Ash
oh. ¥4 717 pico-molar(pM: 1 X 10~ M) oA femto-molar(fM: 1 x 10 W)elA mA2o= atto-

molar(aM: 1 % 10 M) #¢]el A golateict.

TAHoR, o wkRE ojux|e] 220 X 220 um?* viv FAE Fpmdate] JfeE ARl 10 B 1pMe]

A FEAA, Bl o)A 27§ Wit 10709 AakbedAst FHEen, 10, 10 % 1) BH B

oA, Wit o 4ol ahtegiazt @R, £H, 100 2 10 alel B smelA, Hat o 209l Wi

PAZE B, 1ale] 24 FxolM= oA el F4d St d Azt YEhuA] ekt (= 12).
719k e Ads B i) HE AaHe] wpE R ORFla 14 ZH7F Bl s 10 allo] w9 %e =7
&= HFEo] 7Fed vk, MERS AHEel tid U=t vl w5 UEhlE Aeld.

\<

L
a

Ao 5. Eol=(Specificity) &9l

w4 EANG FH wrgel Jlue B w4 .
MRS AR FAE 4T @ i e mRd ulelds B ge 55 72U vl
wrge] ek o Rg Helssitt

TAHeR, A ;R wpojeamA, AFSHA o MERS-CoVet Mgt mojRA FHor EiFF
t wfele] 2 (hCoV) 0C43¢h 3|, &3h sojdol = &tatar F3b aah Whgo] §l&-S &<lshy] $lste] I3t =
2} wpole]2 NL63 % 220EE oid oz aholvh. BEgh, MERS-CoVel frAlSHAl A ®e ot 587 e &
detin 715 Ta A thE RNA whele v AR Sz Qle] Eshy] AR 9l -
= WEeR siglon, ofdlmutolei s QL HIhubole s o] Y] AAE it deA
&9k MERS-CoV & AlAFate] waf wheAdS Seletgict.

2
rlr
=}
=)
=
Ju)
3
kS

o
N
Jud

o

Folg 9l AEd 4 ANELS AlF 52 #HE 7]E (Kogene Biotech, Seoul, South Korea)o] =3t+d

FG dEzToRRYH 5o, 47| At Z2Y wpolg 2, QJIEFIAL ulo]g| 2, DNA Hfo]g{ o] EAJA
= [e)

=

MERS 5ol% X-DNAZ UVel ZAshel slihibegiabrh 343514 262 FaAstalni(= 13).

oleld AT B wwe] MERS-CoV AE AlAWE MERS-CoVe] A RNA AAelT H& Solde elg uol

oF Fo] ¥ Wo] HEE FAE B HE AI2FE MERS vlolg{ s HEo| oA EA Ztztel| dis] @ W
| 3 <} Z] S ] Z:]r' ET

A% B owge Aue ANE A% Aolv, B el okt sleRokd B4 ANg AR AL B
o 7l B 5 gz 4 | Zbssie Ag ol
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T =555°C
T =549°C

AG =-8.5 kecal/mol
AG = -8.3 kcal/mol

T =59.7°C

m
T =597°C
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AG = -10.4 kecal/mol

AG ==9.6 kcal/mol
AG = -10.4 kcal/mol

T =581°C
AG = -9,6 kcal/mol

T =581°C

AG = =9.1 keal/mol
m

T =56.8°C
AG =-9.2 keallmol

T =57.3°C

(A) upE-X-DNA
(B) ORF1a-X-DNA
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k1
N2
()Y
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% fluorophore

X-DNA
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/
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UV illumination
probes
ll ¥y
—
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- -EEn
0
-
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2 .
DNA nanosphere formed
X1 e
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X3 probe3d’  OFFF I rrTIr—
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=97
After
Before Target No target Off-target

upE
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k1
N2
Co

UpE-X-DNA ORF1a-X-DNA Backbone X-DNA

K X XK

+ upE, ORF1a target
>

I HL jL
LY

EH9

ORF1a upE + ORF1a No target

Scale bars, 20 pm.

EH]I0

Scale bars, 1 pm.
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EHI3

Human corona Influenza DNA viruses

0C43, NL63, 220E H1N1, H3N2, B| Adeno, Boca

<110> Industry—-Academic Cooperation Foundation, Yonsei University

upE

ORF1a

Scale bars, 5 pym.

AdEE

<120> COMPOSITION FOR DETECTING HIGH RISK VIRUS AND USE THEREOF
<130> 19PP30094
<160> 12

<170> KoPatentIn 3.0

<210> 1
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> upE 5' probe

<400> 1

attatgtgaa gag 13
<210> 2

<211> 13

<212>  DNA

<213> Artificial Sequence
<220><223> upE 3' probe

<400> 2

_20_



cgagctcggg geg

<210> 3
<211> 12
<212> DNA

<213> Artificial Sequence
<220><223> ORFla 5' probe
<400> 3

gccaatttge aa

<210> 4
211> 11
<212> DNA

<213> Artificial Sequence
<220><223> ORFla 3' probe
<400> 4

agtgggggcea a

<210> 5
<211> 36
<212> DNA

<213> Artificial Sequence
<220><223> upE-X-DNA X1
<400> 5

cgaccgatga atagcggtca gatccgtacc tactcg

<210> 6
<211> 72
<212> DNA

<213> Artificial Sequence

<220><223> upE-X-DNA X2

<400> 6

attatgtgaa gagtttttcg agtaggtacg gatctgcgag taggtacgga tctgcgagta

ggtacggatc tg

<210> 7
<211> 54
<212> DNA

_21_
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<213> Artificial Sequence

<220><223> upE-X-DNA X3

<400> 7

cgagtcgttc gcaatacggce tgtacgtatg gtctcgtttt tcgagectcgg ggeg 54
<210> 8

<211> 36

<212> DNA

<213

> Artificial Sequence

<220><223> upE-X-DNA X4

<400> 8

cgagaccata cgtacagcac cgctattcat cggtcg 36
<210> 9

<211> 52

<212> DNA

<213> Artificial Sequence

<220><223> ORF1la-X-DNA X1

<400> 9

cgaccgatga atagcggtca gatccgtacc tactcgtttt tagtggggge aa 52
<210> 10

<211> 36

<212> DNA

<213> Artificial Sequence

<220><223> ORF1la-X-DNA X2

<400> 10

attatgtgaa gagtttttcg agtaggtacg gatctg 36
<210> 11

<211> 36

<212> DNA

<213> Artificial Sequence

<220><223> ORF1la-X-DNA X3

<400> 11
cgagtcgttc gcaatacggce tgtacgtatg gtctcg 36
<210> 12

_22_
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<211> 53

<212> DNA

<213> Artificial Sequence
<220><223> ORFla-X-DNA X4
<400> 12

gccaatttge aatttttcga gaccatacgt acagcaccge tattcatcgg tcg 53
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