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a) AZF HLZEFA (Monoclonal antibody; mAb)e] Zd#l(Light chain) E¥ % mRNA 2 3 (Heavy chain)
EWE S mRNASH ARAoR AFE 4 v 479 #AF H]ZA(Molecular beacon; MB)& A|&sh= ©A;

b) 471 @) @AlelA AsRE Z7be] B mAL GAFEA A AEFe] AL JFE s, F4ze] 2
1= AE oA REE A 2wl nRNA U s 2wede] mRNA

c) 71 b) Al ofgk ztzte] Agtell osf vehs FF ASE FAste], Aol e AlEdA Bl A
mRNA B 53 mRNAS FAlol AEsivi= &AL S Lok,

AT 2

A1l glel A,

27% 3

A2gkel oA,

A7) Bk mAe Alobd (Cyanine) A9e] &3¢k, 224 (Quencher) S ¥338l= AL SH 07 3k, B4 v
& ol 8F TASEIA AN AT Ay,

AT 4

A3l glel A,

A B mRNASH AR AH o
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5'=Cy3-GCGGTCCCTGCTCTGTGACACTCTCCGACCGC-BHQ2-3"
[(HEHs 2]

5'=Cy5-CCGCAGCCATTGCTCTCCCACTCCACCTGCGG-BHQ2-3 " .

A3 5

A1l glejA,
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47) b) B A BWIY nRNASH Au Ao AFSHE BA MAUB-C)I FH BRI aRNASH Fu A0
2 AFshe BA MAMB-C)S SO AL YRR WAL, 3 EFst] AL Y Swet

& 540z s, BA uAS |87 GAZEYA A2 AEF AE.
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(Streptolysin 0)& o]-&ate] At HAS Ax U= uteh= Ads 54
o dh=, A WIS o] & GASEFA A AEF] AHEWH.

A7 b) A= B2 8AS ~2E#-EZo]Al 0(Streptolysin 0) @ TCEP(Tris(2-carboxyethyl)phosphine)o] &
Sy E3hgd Sl A AEet HEATE AS EHORE Sh, A HAS o] 83 ddEFEEA A AET
e

A1l glel A,

1) @A Sl GAL PR(Real-tine POE o830, Fof S A% W] $RD A ok o F
A aRAE BF BAAE HEE O gt A8 5He2 di, 24 = x
Fol A,

A7 9
A|g&ol 3lejA,

5h-9-227133 (Housekeeping) fr 2tz Q17F A€l (Actin) mRNAE AR&3kar,

37] JEHE 307 EAEHE It Zgolm(Forward primer), ¥ 7] J9HE 42 ZTAYE g~ =gt
ol (Reverse primer)E AME3tE AL EAoR e, BA HAS o83 dUdZF23H A4 AEF A
=

[MEHZ 3]

5'-ATGAAGTGTGACGTTGACATCCG-3’
(I 4]

5'-GCTTGCTGATCCACATCTGCTG-3" .
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[(HEWE 5]
5'-CTGCACCATCTGTCTTCATCT-3'
[(HEE 6]
5'-AGGCGTAGACTTTGTGTTTCT-3'
[(HEE 7]
5'-CCGAGAACCACAGGTGTAT-3'
[(HEHE 8]

5'-ATTTACCCGGAGACAGGGA-3" .

A3 11

AAIZF PCR 478 A3} YEh= C(Threshold cycle) a2 720 mRNAS] - 18.9, 3] mRNAS] 7% 30.290 A
S EHoE =, A HHS o] &3 dAFEA YA AEFo] XEuH

AT 12

A 1&gl 3lej A,

A7) o) BAE ¥F SH7] B FAE BAVE ol&ste] Al s YEldE 3 A5 E SAsE AY
S EAORE Sl=, A vAS o83 dAdSEFA YA A EFe] AEu,

A3 13

118 WA A28 & o]= g &of QlojA,

A7) A AAE = GLdESESA Y S dEo] F4 gk ARE ATY ¢ Ae AYS 5= 3§
B, BA 9AS o] &3 ddFEA Ak A EF] Ay

ATE 14

A13% Ao A

A7) AAEE g F 20 FAL A& A nRNA 2 2 nRNASl A v g ulg 2AEE AYS E
Aoz s, A vAS o83 dAdZ2A YA A EFo AEuy,

AT™ 15
A1 WA A2 T o= § Foll oA,
&

A AEFE ARG GAFEGA] Aol ASHE AL FHoR s, BA wAL o8 vAZEY

A AL AES] AAE
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TFAAHeR, & dEREL d9o AFE AFS 27, SYPawIFUlEels Z2Hd 2+ H[Z(Molecular
beacon; MB)& ©o]&35te] 7] 71&4 FAE 24T 5 AAIL, o A b MM A mRNA B S
mRNAZ} SAlo] E&do® AERS 3 B4 2 fFAE B4S B3 23S

79 HE e

G A1eH HAE e
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Q17 A =238 (Monoclonal antibody; mAb)2] 734 (Light chain) &®¥ <3< mRNA 2 2 (Heavy chain)
G nRNAY FRA o2 AE ¢ e 2] 4 H)Z (Molecular beacon; MB)<S A|&sli= @A,

sho], 77ke] ¥
19 mRNA
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b) 7] a) GANA AzE 47k EA vjAS GAS2FA AN AEF AE U2 ¥
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A7) a) @AE Aol gl AEeAM A 2 F mRNAS HES] 1 ZRBEA, A9 A =29
mRNA 2 F2 Bwode] pRNASH AmHom A 4 gy zbzke] B wAOMB-C, MB-CpS A7
Aol

=AM, &l AEAT & A ojdY 2 B AT
ZRR7F B S Ao AdEHow

(Substantially complementary)”
S 7N, v AE edd] FR A1

ol a1

].

ol

N

A(Stringent condition) 3ol A
Aged r2 FE3] FRAQA AL gusiy, ‘A
2

(Perfectly complementary)” ¢l ZA& 25
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471 2 B (B) 2 28 (Stem) 3 F3EZ(Loop) T-EE o] FoA U @ TlHe] &SYAFIEH LBl ERA,
5' ddte] FFA (k= FFEA, Fluorescence dye)”7}, 3' kol 23 (X 233, Quencher)”} Exjght},
WBe} R Ao w2 AgstE B mRNATE §ls A 28 o] YR FAl Hof 24 e FFA T Fhrtoled EA)
k7] wWlZEel ¥3s vehdA] etk 28y B aRNAZE EAEHE A MB FX FEI glle] drHoez
Fote] =87 Fiol Al Hw, oju 249t FFA I HolAA Hol ¥FS vepdrk. kA MBE B mRNA
o EA el wet 2/0X AEE F 5 7] wWEd Aol e AE oA B2l mRNASH AjshAl %2 MB
2o} 9l A EolM e mRNA HEO F-&3HA ALE
A7 GASEEA S A L S BRI,

Co) mRNASH Hr Ao ZAgstes Aztste] ztzhe] MBE HUIEFA A AEFo] E9gro 24 Bl mRNA
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[e) = = A=
=5 HAES 4 AU

A7 B aA 0B EdhEE FFARE ZF A9 (Fluorescein), Cy3, Cy5, AL~ @ =(Texas red),

g orjopdlo] B, =upwl, v|soglH®l, vaAobd, drymrobd, o-ZRHS|E, ZFeYXIMN T5

E
AT S gloh, MEA ol WHHE AL ohirth gl §old ZWelME (v3, (5t B Aok
(Cyanine) ADel BYAZ AHgat slo] v s}
5, g7] B4 MAGR EFRE 2AZE S I AFE F Jb 8 oA 49T 5 gon,

oA 3'-DABCYL(4-(4-dimethyl-aminophenylazo)benzoic acid) F=¥ E¥ & A2 #|(Black Hole Quencher;
BHQ)E AF&E 4 ot FFAZA Cy3 B (ybe AHE3E A9 BIRE ?X=E Al83= slo] A A3st).

g FA A, A EHFSG nRNASE dHEA R At A HIAMB-C)S 3] AEHE 12 ZAEE
A, T EAGY mRNASF FRA o2 Ajste B4 B MB-Cp< 7] AEHE 22 BAIH= AY F e

2R v Zhzkel A oRNACl whEh GEA AAE = ZAInE 2 FEp7E wEEA] olo] A= A2 ofY

A



[0023]
[0024]
[0025]
[0026]

[0027]

[0028]

[0029]

[0030]

[0031]
[0032]
[0033]
[0034]

[0035]

[0036]
[0037]
[0038]
[0039]
[0040]
[0041]
[0042]
[0043]

[0044]

SIHS31 10-2017-0098537

ot

[(HEz 1]
5'-Cy3-GCGGTCCCTGCTCTGTGACACTCTCCGACCGC-BHQ2-3"
[(HEz 2]

5'-Cy5-CCGCAGCCATTGCTCTCCCACTCCACCTGCGG-BHQ2-3"

470 b) @AE A7) a) BASIA AR A 0BG, MB-C)E ATO] HE R vprE mgstel, F 7
A A vl g AE el BFR A R F UG RSk 22 gugor AR s v

AES so® ZZte] 2E Solmrt AstEA &S Addy Iy, & A9 s 47 HESke
WA gEo 28 3 AE YA sAld A& & e Gl drk

A FA A, A7) B2 vjAL ~2EZEZ o]l O(Streptolysin 0)E o] &3] AL YEE 8807 &4
g 4 qom, Eﬂé% A= 2EZAEZ oAl O(Streptolysin 0) ® TCEP(Tris(2-carboxyethyl)phosphine)©]
Eatyl E5tg-o lolA At AlEe HEE S o). ojul, TCEP= SLOZF AH3lE o] A 84S e A4S
AAste] 1 %’”‘3% FAANA T 9 s,

w3k A7) b) ©A ol del, AAIZF PCR(Real-time PCR)S o]&3}e], 4o} &= AXE oA s 4] mRNA
o ZJH mRNAE A EA4ste AA-ol ¥ xgFgd 4 v, oldf, b AEI(Actin) mRNAE SH9-2-7]3

(Housekeeping) F+AAZ, 3}7] AW 302 FAH+= AS XY= Zto|H(Forward primer)®, 3}7]
HE 42 FAHE AL g2 Ztolw(Reverse primer)® AFESle] AAIZF PCRE 81 4 9oy, BFE=EA
olo] AL = AL ofyr},

[z 3]

10:1

5'-ATGAAGTGTGACGTTGACATCCG-3’
(L3 4]
5'-GCTTGCTGATCCACATCTGCTG-3"

gk, Aol tidt x9= Zotoln W g x ZEjo]ME E 247y 8l7] AEE 5 2 AEHS 602 BAHE
A, Tl gk 2= Zateoly B g s ZgpolwRE 747} 7] AEHE 7 2 AEHS 3R FAHE A

A {PRTQJW4%3%L Cr(Threshold cycle) k2 2] mRNAS] 7%~ 18.9
3 mRNAC] 9 30.2 A9 X5 vepd,

[z 5]

5'-CTGCACCATCTGTCTTCATCT-3'
[MEH= 6]

5' ~AGGCGTAGACTTTGTGTTTCT-3'
[(Med= 7]

5' ~CCGAGAACCACAGGTGTAT-3'
[MeEH= 8]

5'-ATTTACCCGGAGACAGGGA-3'

471 o) GAE A vAI} mRNAY] Eol At os] YEls d3F AEE Ao WY Eéi aﬂ,ﬂd
73] mRNA 2 Z2 mRNAE FAldl HESUE dAleolth. B ddoa = A 2 T mRNA9 R Ao AT
55 AAE T /M A HAS L2EE %@M]ﬂﬂ,gﬁakwawai%ﬂslwmmm 2}z ¢}
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webA], AAEE @A) gt HEe] FAe) o
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EF FE 2 A WAl AT EA A

ob-gel, & Wy Bl nRNASH AFelA] @ TRH(Z, BE WE 2T Ut flo] HAE FA] s

g

MB)& o] &3k Ao} Qe MEAAY TGLdESEIA mRNA HE B3 oz, (HE &
Z C Z Cy mRNASFe] EAS}(Hybridization)E& RAFE NFE, (B)E A HZAS o &
A o AEF Aol #ek g ol (¢ mAbE 1AW I = E
DNAZF A Wiell 4 mRNA 2 Sz Al 4 wofd. ", 59 2 oJAEY o|F mAb7t AIEEFEH A4,
C. % Cy mRNA Z}Zboll Sol#Ql &2k ¥ (MB-C, R MB-Cp)& o] &3l Aol 3= MEolA ¢ 2 GE HEF)

= 2% mAb ZEAV =9 UAIH Ed~#H M (Transient transfection) ¥, ¢, 2 Cy mRNA2] Real-time PCR #49

ANE vepd 2 Zo|th, (+ AA RNAE EN~IAE AYXEZRYH 35 2 #2512, mAb mRNAC] 3] Real-
time PCRE <3¢, B-actin, ¢, E Cy mRNA®] C(Threshold cycle) 2 z+zt 23.1, 18.9 ¥ 30.22 YEld.)

rlo
$~ >{

= 32 &l A v MB) ¥ 2 B2l v (Mimics) ¥l At wek Aoz, (A= MB-CS 247 v
E=9 G nRNA vH 2Ho = wjge 49, (B)= MB-GE 47 vE v%9 C

L (O MB-C 2 MB-GE 247 2 %9 (¢, 2 ¢y mRNA 7] == a9 g2 2o s wjoFst

fl

E 4 EA2AA A/o T3 F/ TF) Ao} gl AEA) Q2 GAZERA ] mRNA olv gl e 2
0, () 2 BE FY FANE 18 A5, (O 2 DE SAF BEFA g FAL BANF 0]
ASolth, (x MB-C, (A) & MB-Gy (B) mib Bebar|= Edxdd ofF ¥ AL U 27 usgy, 3
F A 39 5471% o148 S, G ukNA (O L G mRNA (D) Aol gle] 7 MBRPE WAE Fgol
2 F7he)

E 5t B4 MRS o183 Aok i ATAAL ¢ % G RS BN AES RAZ BHIE o8 B
A

gk Aotk (¢ MEES mAb ZHAWER o5 FoF EWAAMENA, FUS AEESNA MB-C. B MB-
g AE W2 gwiate] nRNAS HEF. Ed=d e AlZoA ¢ nRNA (A) 2 Gy mRNA (B)2H-H 2% F3
o] B F7bsklEnl, TAF AEAA G B G mRNAZF Ao HEHJAES v (O % D)= mdb &
ghanE ERaAA fio] mel Ao A MB-C, 2 MB-GERE LAY ¥F ASE YeEhd e, Eds

o] A C2 el A Aol 50. 4% g, EdaddE AE] 9 85.3%
uh, MBS olg3dtel A= o2 A 2 F mRNA TEZS 2 AEXE AT 5 S 9y
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[0051] ofst, WAl W APNF Fa B W@ urk PAHOE MYk T} o5 o B Wy of)F F)
A% AU B ofuF JUZE B AP WA} o F o2 FHHE AL ok,

[0052] A A o]
[0053] (1) £ 171 A D golore] st 1A
[0054] gaZedA FH 2 F4 Bagdel duxoz AYSE MB(Z MG, MB-C)E 27 Adel 5-y3-

GCGGTCCCTGCTCTGTGACACTCTCOGACCGC-BHQ2-3", 5" -Cy5-CCGCAGCCATTGCTCTCCCACTCCACCTGCGG-BHQ2-3"  (Bio Basic
Canada Inc.)¢l 2% AHg3Hgith. o714, E 3 PR M T2 F 2WGten S vehie, Ui e
22 Aash S oA ATE F YET A

d 3 (Loop) H-¥-o]t}.
[0055] 7k MBe] A% BolxE Ist7] Hd &9 F Aot S mRNAC] di@F Zhzhe] ww (Mimic)& AZsle] 4
3t ARE Y. 7 vy A3F dddA A T B ¥ dREoezr, Mde 7tz 5'-
GGAGAGTGTCACAGAGCAGC-3", 5'-GTGGAGTGGGAGAGCAATGG-3' (Cosmogenetech, Inc.)o 2 | 2}&}9lt).
[0056] H|5ol4 A3 AqARE lsy] s8] A" F2H¢ ml9(Random mimic)e] A E-2 5'-TCAACATCAGTCTGATAAGCTA-
3" (Cosmogenetech, Inc.)® 3}At}.
[0057] AZ AFo| Al_% muEle Ex= (0, 10, 100, 500 nMgoH, AFLE MB X 100 nMgth. A
S 47z == FA9 Nuclease free PBS &9 <ol @i MB9} 37ColA 30&7F WESAIZl 3,

(Varioskan  Flash Multimode Reader, Thermo Scientific, USA)E o] &3t A3 A== =Asict.

[0058] A4 2% MBe A$-ol= o7](Excitation) I3 W& (Emission) ¥4 ZFZF 550 nme}b 570 nmoll A, T4 Z
3 MBo] A g-elle= 242 650 nmet 670 nmme] IHFES ARSIt WM FETF 0 oMY e ¥ @S Wy
E 2 3] §/B HlE&ES ALlsigltt.
[0059] (2) Ax vjg F ER~AA
[0060] Ao AL-g% HeLa Al Dulbecco's Modified Eagles Medium(DMEM, Biowest, France)Z A}-g3alo] ikl

o, 10%(v/v) A8 A (FBS, Biowest)d 1%(v/v) HAYAAE H7Fste] 37TColA 5% C0.& &= JHZ u)
&Fate] A3 AFEEFATE.

[0061] AT ] GAZEGA YA 98] Hela MES 6 9 Zeo]E6] 6x10 7 /wel |2 NWata, 24470 A3} & &
AZE3H A HEES jetprime (Polyplus-transfection Inc., USA)S o] &3l Ed A= A3},
[0062] (3) RNA 2] 9 Real-time PCRS ©]-&¢F 3h] mRNA 2+l -4
[0063] GASELA HHE ERRALT Az ddE Aok S mRNAS] FE A& 9I@l Real-time PCRE
KR e

[0064] WA, RNA Als FH[E flEl] S SEFA AL 9EH7 ERAI A Hela AIXEE 48A13F F<F wjFek & ISOL

reagent (5PRIME) & ©o]&3}o]  A|ZHAte] wjwde] wel RNAE F& 2 E31%Y. X3k NanoDrop Lite
Spectrophotometer (Thermo Fisher Scientific, Wilmington, DE, USA)& AF&3}o] RNAS] & ¥ &5 =433
t}. A A RNAE ReverTra Ace” gPCR RT Master Mix with gDNA Remover (TOYOBO, Japan)E A}83}lo] cDNAZR
AAbete] 48 ¥, Real-time PCRS 33T}

[0065] PCR WH&& 93l SYBR” Realtime PCR Master Mix(TOYOBO, Japan) 5 plL, Y= Ze}o]w(Forward primer)
0.5 pL(#= 500 nM), ¥~ Zgto]m(Reverse primer) 0.5 uL(HZE 500 nM), 53 (Template) 0.5 nlL,

Nuclease free water 3.5 pLE 2ol % 37} 10 uL7} A 3F3T).

[0066] PCR ¥H& AL WA (Denaturat10n)° 96 ColA 15%, °J<d™H(Annealing)< 60TolA 20%, <J=d"dA
(Extension)& 72TCo|A] 40% B9 & 40 Ale]E F8st9t).
[0067] 3}-9-22718 (Housekeeping) FHAZ IZF A€ (Actin) mRNAE AFE3lolon, A8¥ X9t xgolni= 5'-
ATGAAGTGTGACGTTGACATCCG-3', ]2 X &to| = 5'-GCTTGCTGATCCACATCTGCTG-3" (Cosmogenetech, Inc.)Z 3}
o},
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

ZIHSd 10-2017-0098537

Aol i3k = Zololw = 5'-CTGCACCATCTGTCTTCATCT-3', @lW 2 E#lolm = 5'-AGGCGTAGACTTTGTGTTICT-
3'olglom,  FHd g EY=  ZglolwE=  5'-CCGAGAACCACAGGTGTAT-3', v~ Zgojm= 5'-
ATTTACCCGGAGACAGGGA-3' iT}.

X718 S35 A nRNA BE A=

e

4) 7 =47 9 fFAx
S 2 AE el MBoF & FA R FH mRNASke] A9 ArE FAs] el 43 54 71(Fluorometer,
™

Varioskan Flash Multimode Reader, Thermo Scientific, USA)S} +AIE #2X7](Flow cytometer, Gallios ,
Beckman coulter, USA)ZS o]&3}it}.

M ENA e 4 A 2 Z mRNA ABAS &), HeLla A¥EE dUdF234 A4 AEHE EdAAAAZ T 484
F T a3

AZE U MB $98 93 ~E-Eglolal O(SLO, Sigma, USA)E EA3A7]17] &l 0.2 U/mL SLOOl 5 mM
TCEP(Tris(2-carboxyethyl)phosphine) (Thermo, USA)E #7}&}o] 37ColA 1413t &<t wjokalait,

SLOZ BABAZ F, AEE B2 T, A E "7E S, AE 42 4x10 cells® w3o] PBS Wl
HE AZ T VB mRNA A& 23S P8, MB AlE W 98 98] 400 nMe) MBeF &A13tE SLO, @i
DMEM ¥ %] (w/o0 antibiotics, FBS)”7} &% % MB Wk A E A|Z}a}Sic).

MB &8 WA & A X Hrlste] 37CAA 158
oS, AZE RS Hrkste] 37TColA 14

[

olg} o] FnjE ANEE F AV FAE EXVE 53 2T A5 E A
A3 4
(1) Real-time PCRS T3k AE ] W3 ¥ a9} F4] mRNAS] A& 4

2ol 9= AE oA ddE ddZ=23A Aol T4 nRNAS 22 MB-C ¥} MB-Cy MBE AE37] 93 A4dS
28 & 48A17F B wYEkSitE. olojA], MERFEEH A

T RNAE 7IEoR A9 8 AEFT F de ZoHE o] &3] Real-time P(RES Fa et A, 43
mRNAS] 7-$- Cr(Threshold cycle) %ko] 18.9, & L Cr kol 30.27F Ut E 2).

i)
=]

=
=
=
o
ot

o, AIE WolA sk T mRNAZE BEe] HASS ST 5 ANen, A4 mRNA Fol F4 mRNA

3k MBe] A3t Eo|%E(Specificity) 2ol

23179 A 2 =2 nRNASH Z3sE= A 2E MBMB-C,, MB-Cp & A% Eo|xE Zelslr] 93 23

s A 2 %‘wﬂ RNAQ‘r Z£° AGS 2k A e DNA(W| )9} Zbzbo] MBE £
= 1) 0, 10, 100, 500 nM= ®W3}x71 = z}zbe] il 100
1251 A, B e s% Zrbe] uHldste] MBe S/B #hel SUFSIITE (= 3A,

olojd, A % 4 vmyeo] & T FAlol AT wj, MB-C MB-GiE EAlOl ERI F, & TolA A7
o] A3 el SAs Bt Coll ] H= A3} o], et T4 vlzjo] Al
el el =2 S/B @& 7P}iﬁﬂ1 o] Fvh gobdas ofds] S/B grel St

W Aok S ve gl MBeF R Aol Hs] fle WE ERZL DNAGR DNA)Fe] A% AelA= R DNAS] &
5=7F 500 nMZFA] S7FE RlEell = = ekal S/B gkel WEkrE glsivt.

o2 Tall, et T mRNACl thad MBE= = AT Solds Za dew, Aok T4 mRNAZE EFE] A
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