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946 FrEE IFEAZ(pyroptosis)E FHste] 7hamtAl-1S ASIA7]AL FAFA At EFHS

WEAZL X k. uwgbA, RIG-12] PAWP 12)¢] X2y ® AXEALE fas &
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galgitk. RNA-PAMPE IFN Aol <) }VJ% RIG-I 2 FhadA 9&4

Feskinh., dwAAE sk A998 o] 83ke], PAMP-RNA % RIG-Ie 2l f=9 Al EAl|
RIG-1 A% FEUQ TRIMI6S 2Q18}ith. F7F=2, TRIMI6S PAMP-RNAo| wHS-3ale] A EAL A& A
#18ll RIG-1 CARDe| ZA3st= % gi urs] AY). webad, TRIMIGS Al PANP WA AZAF A=
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

S=506l 10-2828978
%]

Art. ELoA AbgE npel o] PAMPE Al ZolA RLRO] @A 3HE ofr]sk=, RLROl o8] ¢1A%= HAA o
H 2 ', S g Bxe] F /A G el deoeltt. A5 AASEfel A, RLRS RIG-Io|th. Aol €]
3 FZHE oA1F PAMP ¥ PANP i A B PANPYl 93 AR WY 6k NFZHYY RS UFa
AAA oz BHYo FHug ¥3g nZ 53 T A2015/00172075 D A)2018/01043255. 0 7|A|E o] 9}, &
Ao oa) EEE = PAP & kel @4 9 o A& AA|GEE o] 7] 4] TR AT,

oA Apgo A Eolq Alg® gof "dire dEA] F3 i ") SAE A3, date) dE
l AEFYH e e AAaA 7S, A9V, evd 2 ZaWolE VS 7247 d4-3tt. Zhze] xdv)e]
AAde APHor 747t v A7 (Eve AaA A7) Fx29 AAES Ao zn Edo BEAH
Atk At A7 obdld(A), Fobd(G), EFIRI(T), -2 (U)(RNACIA] EFeIRI(T) 7] thil) Z Al EA]
(O)& 2t a8y, & A9 ke FRoollA & 3l ukel o] dojo] WygH AAY], AV f
AR B/ B AT AE7IE E8E S ok, Ak aA e Ar)e) WMy uAG RS TERE 27
sk, A oA e A7) FxoAe] lole] shEhA wstE: xagth. ole|gk 3}EHA Wsk= o & B9,
(A, A DNA 5= RNAO] th3dh) 42 Wy mx= %l

25E HEE 5 du. MPeriy HEE 5 s H

| H
o] %), 5-HEA e EAl, 5-Flo|EEAWEALo| Al 5-E 2 € A}o]

2
4, 5-7hEB AR R, b2 -
5-3ko] SHA T RALO| EAL, 8-S ATobdl, 2-ofu]i—obu|iAl, 2-ofr]i-r] S Alobd A, 2-E] QEelv]H,
gz-dend, s-EoelEd EE Ryl &4 9% LR FUr] &8 el dsAdns 248
Heh EAlsht @218 Adaks 9Aold. A EdeEel=e] $AR fAA, o), Wefol= H4H(PNA)
W EAEZE OO O]E NAE A WA FFEU LB Esk AR B R Aol sholng = ghan,
dei7)7t $AEE odge el f90 we webd & Atk o 59, 37 G DNelA AR
o3 RMANA Hmzsolth, ¥4 AR Af, A W) FFU A S Fash gIstel, AT, obdluwAl,
Fohedl, 5P, $eY @ AolEHoRA A3 £E vk, Bw ohel, FFeesol=d et o
oH Wepe ordel §98 eAlsl] Slel Wy) el Telnr m S AYRE BASE % L
9. g SW, BUAA 33 ASE "HRACEN S 1 WA Hrs go] A Bl EAEEe wAlS
7] W AClEY Alsh BEsh, 94 FEAL ASA Y wFU o Etol SN FEA, EE nRAE HFE
# Yool SR FEAY & AU oSS EFU S otk AAke PNA A, £ B 7
B Qo] FRA F35 2%Y FE QA 5L EFY SR ATl BU, dolF F& 2E WS
e 5 Ah
AN AN A, PAP T AN FA Aelth, o] FuldA, ol "Ey'e Hate MAd 5YL oy
Sk, oleldt WAL HE w4 AU oleoRM = wn FHE 4 ok, UerHon, AN PAPE o}
oA A A AxY V14 oleFomA A W FUA AdmyE 44 F AY KU+ A
QR AAFHONA, A B PAP FEHES] AR Al Al A

Ef
A5 HAA|GEf A A, PANP - 4 RNA FE5Eo|th. o AAGHE 5 45 AAIGEHAA, PAWP 3 ;A
HCV Z2]-U/UC g o rRiE

fr | &

RNA 5524 AAd 5 Advk. 45 A e, £2-U/UC PAIP-RNA 75E& 48 F5=olt

BoJjAle] PANP 3Hf SAS AdutH o (a) Wy EPIZAFOES ¥IelE 5'-0kgr 99 (b) ek =
o(Z-U ZAZME XHHE); 2 () 3'-oF FI& g3}, 3 AAdEA, 7] 3709 dHE(a, b X
o T ab FHA ANEAR FHEAFETG. AT A GHE #FA AL (E)] fle) = A
HAHE FA AL(E)] &) FHEATFLE 5 vk, & AAGHA, 5 -0kt FHe EeE-U = 5'-%
ol FHAFEh. 3 AAGHANA, 3'-okt FGL ZE-U Foje] 3'-ofd GYel FHAFHETY. FHA=
@ EE olF ZtHd F dAY, 9l v R olF s RS AHE ¢ v

g AAGH A, E2-U Zoje Aojx 8Y A% Sakd I7E EFe. FUF AAGEH A, 8/ WA 30
Mo AL S JAE, AW, 87, 971, 1070, 1170, 1270, 1370, 1470, 1570, 1670, 1770, 1870, 1971,
2070, 217K, 2270, 2370, 2470, 2570, 2670, 2770, 287K, 297K = 30709 & oA )& s,
AAFEN A, EE-U I 8/ 2o A el Ar|E Tttt @ AAGEeA, F2-U Fos 127
ool A& kA VE EF. A5 AAGEHAA, F2-U Zole Y A% o s, d3d,
870, 970, 107K, 1178, 1270, 137N, 1478, 1570, 1670, 177W, 1878, 197N, 2070, 217K, 227W, 237, 2478, 25
A, 2670, 270, 2870, 2970 EE= 30709 A% $-whA |EE FAET.
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[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

@ AAGEjol A, 3ot Qdele Serd W77k ohd A 5'% AN A7) EFETh v, 3'-okek J

o 7bg 5'% WA A7)E obuld, ol Ei AlelEAl A7), i Qoo MR 4719 & Ak @ 2%

BlelA, 3'-elek el Jbg 515 WA A AbelEAl 7] i ok @Yol

& AAGeel A, 3'-oleh o] FEUeElE e HoE o 406 S A7lolch. AF WA FeA
Hojx o o o

[e]

3'-ofet A Holm oF 45%, Hol oF 50%, Hojw ok 60%, Hol% oF 70%, o= °oF 80%, EE A
2 7)eltk. g AR el A, 3'-okek G Bro #e(dEs 59, o7t oF 27 WA < 1570
TFEULE] =) A% ek W] 2EHAES XSk, oluf o] 2EHAE Atelel] skt o)) Afo]EAl
2717} At s e k. 3 AA el A, 31 -0}t Fg A PANP ¢ dAt EAbe] Zel-U =oje] dols %
Bk e A% S 7] 2EHAE 23 i 3'-oket F9e T4 PAWP TR A &
2ol Za-y :ole ZolE el 4 Sl Av] AEHAE LA Zvh. IR AxSFH A, 3'-o}

o JAde Hojx 79 AL S WS, oA, 74, 8/, 9/, 107, 1170, 1270, 1370, 1470, 1570,

©
(]
=
—o
k)
1
2

e

o

Hagh, 5'-okgt d9e W ExAdo]E(ppp) FoloE]|2 FAHET. ogdt AASH A, EREATOE
= 4 PANP 3t 34F EARe] 5'-weke] Qlal "5'-ppp"®A FAIE G Atk F7F AAISEHCA, B EYE
2ol EE Z-U o Ade] 5' -t 2H AFHETH. uitd HAAIFHelA, 5'-old dHL 5Tk U
ExsdolE B sl o]k F7F Ak |E xFeta, o]o] AEe 3'-wdo R AT, o] AA Y]
5'-o}el dA o] s} olate] Frb Al Ay U EFEAFolES E-U :ojo 7 5 gk )
Abololl WX fth, FRofollA BALY 7]ES e A= 5'-okd 49 W] dh oo Frb A 77 P9
o] g9 @Ak A 4 Jda A §lo] doo HES AT & A AS Lol A4 Aoy, 5'-o}
oF 49 el sl o]kl S Al @r)e] ME-e PAWP & At BAHo) VAol FdEqFS mXA| ket o
2 =9, v 535 F7) A2015/00172075 E A|2018/0104325%5. 0 7] A H ule}l o], 5 -EEAF O EES I
frate BlAS Ak ], HOV X d9)olle] E8]-U 3o 99 F7he A WY A& Asdded dg
A= AAE gt g AAGE A, 5'-olet o U] s o]l FUF st 2]l AEe 1 HCOV i
of that Z-U/UC g9 Zg-U Fo]9 "gAEH" wE 5'o A B o EAstE A WA HOV As
AMEe] AHA 5'-wg FEoR FAHRA gevr. 2] wIkH, o] AAISHdA, HAA g PANP i A4t &
Abe 5'-EREATolE, A 29 99 2 vy 3'-Z2-U/UC 99S 913 A v HCOY Also] obutt.

wEbA, o] AAIFE A, 5'-okek G, 5'-cljk 9] shut olidel St Y] B Eelg-ehd Feol= HOV
gele] shup olgel At 2
71 5'-oker Gt el Sehd ;o] Atolo] EAlSE WA Ad WA MDY PRUAL THFT 5 UAL o
99 4 ok Wk o®, o] AAgElelA, 5'-okgk Jle] sk olabe] Ak Wl 5'-wd

Q9 x

3 =
3} EP§ehd ;o Aol EAlS A WA HV A Adel ¥ m: AA ol

off
9
R
>
re
e
o
_|Zi
o
fru
i
X
rh
2
o
o
X
5
rr
+
5
vl
+
o
11
>
o2
fluj
9
R
a
o
S
o2
2

L 12

AL T
v
0]
o
fu
-
S

13 AN FEA, PP S S BAE 154 FA% AYE, A0, Bedeels mi ] RNA T
g = A EWele Fh TP 37 F7b A mvee '

NAIE PAMP & SAkel o8] & E = PANPS] Ak A de] HiAGA o= v 5§35 37 #12015/0017207%
Faz 3o JhAIE] . MAHE 2 A 9284 Ho] ZAjEe] gtk
o yde MEE T A9 AMES g 4 k. o3 oA]F PANP T
b I Eg o] E(ppp) Ho|oElE ZErthes A HIRS, Edd v)AlE PAWP FH Aol Ayt
T2 FEege 533 LS osEd etk & AA|GEYA, PAWP  FH A=

GGCCAUCCUGUUUUUUUCCCUUUUUUUUUUUCUCCUUUUUUUUUCCUCUUUUUUUCCUUUUCUUUCCUUU( M B 5) S E3teth. ®= )
AlkElell A PAMP 3Hf 31AFS A GGCCAUUUUCUUUUUUUUUUCUCUUUUUUUUUUUUUUUUUUAUUUUCUUUAAU( M B 5) =
g}, = oA, BAE LS 2te dAlE PAWP g dake 5 -0 T Eg AW o] E(ppp) EoloEE ]

4% 74 9L olE Aol

o}

R

U
MUoH o p® o

@, Az

pud

X

=2 A

n= 53 /) A2015/00172075 2 A|2018/01043255.00 71 A E wiel o], Za)$upal
2l

= =ik
2 RNA PAMPE ZteE d4b2 #E w2 5243 §31AF 1RIG-1) A F8AI(RLR) AEd
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[0046]

[0047]

[0048]

[0049]

[0050]

S=50l 10-2828978

=4 1A I(RIG-1) fAF 484 (RLR) &3}

s 7= 2 : | 40 7les e A= ol B Al
71AE wpel o], oA, RLROl o8 2AH = sAE HRAER FHdAke] dALE ofAelgh e =X RIRS &
dske BolatAl AT 5 S Aotk dE 59, dF HAAGE A, RIR 243k IFNB H= 15654 24
of Skl oa FyE 5 Aok T v AAFEOlA, RIR &43k= IRF-3 QIibste] 7tk s F3d <
ATt

£
o
=
e

>
>
>
fol
rN
i)
o
[
o
)
(o
fr
o
e
ol
ol
rlr

)
o>
=
c
=]

ol3toll o GA3] 71AE wkel Zo], G} &
JEYZA TRIMI6S Eelasith. upeba], PAMPO 2|8 X%+ RLR(HZE 59, RIG-D) A3 A
| AEZAE U 4 e RLR-TRIMI6 A& 28-S ekt wraba, A7) W2 PAWP 3 3AF 2171 Al
FollA dEw=A 2 #4132 I(RIG-T) FAF =84 (RLR) 2} TRIN162] A =+

. oA E TRIMI6S M =

oF 98% = oF 99% A E TUANS Zv 7T WolAlE Zed. 7T W
Holo| = EFatal o] TRINI6S] B4d& EHFdthes AS BA ST, & EW, EBBPEA %X &#% TRIM16
< Ay gEolA Y T & AAE HXT v AEEE HA S| st d2E=Z v FHA
2ZA o)de] EAFHEE L AT, o] MAE AFE RIR(AE W, RIG-1)/TRIMI6 F&2}go] T2

Ae AEAb Asdds fedve s 4@t wEA, fred RING 242 g4 Zeagid
AZARE o718 & Sk, A5 AAGECA, 37 BHe Aol ZRadggd ATARE fEshe @A

I, AN A G A,

szadge ALAE

weba, QR AAFelA, 7] e AEE Holw o 80 ng/mt A F 500 ng/nt, Ao, 100 ng/mt )

A 250 ng/ml FES] PAP FH I BASE HEAZIE WAZ E£FAT. A ANFEHANN, 37 P A
[e] e

XE Ho]&x ¢F 80 ng/ml, °F 90 ng/ml, <F 100 ng/mé, °F 110 ng/ml, ©F 120 ng/ml, <F 130 ng/mé, <F 140
ng/ml, °F 150 ng/ml, °F 160 ng/ml, °F 170 ng/ml, <F 180 ng/ml, °F 190 ng/ml, <F 200 ng/ml, <F 210
ng/ml, °F 220 ng/ml, °F 230 ng/ml, °F 240 ng/ml, °F 250 ng/ml, °F 260 ng/ml, °F 270 ng/ml, <F 280
ng/ml, °F 290 ng/ml, °F 300 ng/ml, °F 310 ng/ml, °F 320 ng/ml, °F 330 ng/ml, °F 340 ng/ml, <F 350
ng/ml, °F 360 ng/ml, °F 370 ng/ml, 2F 380 ng/ml, °F 390 ng/ml, °F 400 ng/ml, °F 410 ng/ml, <F 420
ng/ml, °F 430 ng/ml, °F 440 ng/ml, °F 450 ng/ml, °F 460 ng/ml, °F 470 ng/ml, °F 480 ng/ml, °F 490 ng/ml

5 oF 500 ng/nt FES] PAP §F 2 Ak AEAVE BAE TP

AR AAIEANA, 7] HHE AEE JEHAZ(IFN) I HSHA7]e GAE F712 L83ity, A5 A A
A, IFN2 18 IFNo|t. L5 AAIgH A, TN #HZdshed IFNo|t. L5 AA|gE A, IFN2 IFN Ztjoe]t),

A AAFEAA, AE= e oF 5 A oF 1500 ] IFN, e, med oF 100 WA °F 1000 A2
IEN, od], med °F 100 WA oF 500 FAe] IFN, o), md °F 200 WA °F 1000 f31e] IFN, oz,
med oF 300 WA oF 700 ) IFN, dAd, med oF 500 WA <F 1000 A9l NI A3k, NS oA 4
S md oF 100 51 IFN, med ©F 200 o] IFN, meS °F 300 3] IFN, med <F 400 F o] IFN,
med <F 500 1 IFN, me o 600 F9 IFN, med <F 700 1<) IFN, me <F 800 F ] IFN, md oF
900 {+el IFN, med °F 1000 o] IFN, med °F 1200 fFe] IFN, 2 me3 °F 1500 fAe] IFNE
ZEAT. ZolA Lo "HU"Y ARE2 Al flE AT

TRIMI6 24 TRINI6E FHdhs Sibs AFAA Aedoms Lolsid & AY v dd 5 du. 37
FAIE vkl o], o AlA TRIMI6 Tld A de Adws 1] ZJAE ME == o9k Holk oF 80%, °F 85%,
oF 90%, °F 95%, °F 98% Hi= °F 99% M A& Z= e WolAelth. webM, ke HEUE 1l 7]
A opwliat Ad mE o]9f Mol oF 80%, °F 85%, °F 90%, °F 95%, °F 98% Hi= oF 9% A A FTUALES 2t
= 7157 WelAlE ZEeks oo dakd 4 k. A7) ke Aled mdE TRINGS] 2EE FES
v ZEEEH Adel FE Jhesd ddE ¢ nh. &0 "ZREEH": f44 B/EE o9 AETe]s Wo
Al olaEe] AAHRE)E BN A 2 TEULEHCIE MEE AFIY. ZRREHE AgHoR
A JaE AR EU, FAA AT the Gl fA=E = A AA] FdA vl A2 5
Ak, ZRREHE dgHos A 53 ojE e Folshs RNA a3 skt o] AR Al
A F9E AT ZelolM AREE nieh o], 8of "HE rhesiA AAE"e ZREEVE A9 A
71l o 3" #ake] WALE A4S ¢ gl WA e ZREH 5 a9 Sjito] ARl s iAo
2 s Al A ETE As AR ZREEEE AP ZREE Es fid ZREEY 5 v A
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S8 AZAE N o] Fobol ola] o @AuE shashal oA AR fEats A4S Sgad. g
A QR AN, AR UL i) AALANE A FAShs AS P12 L.
AR AAGElA, NS 18 IFNeIth, A% AAelolA, NS Sskel [ENelth, 2% AAFeelA, IRV

=4
< IFN #tjolt},

IFNS GEofo| A Fade] 7S z2te Aol 98 AAd do9 A= £
A= md oF 5 WA oF 1500 9] IEN, o, md o 100 lﬂ fre] IRN, oA, med oF
100 WAl ¢k 500 Frle] IFN, dAdd, me< ¢F 200 W= ¢k 1000 e IFN, A7, med °F 300 WA °F
700 f51¢] IFN, oA, m ok 500 W= ok 1000 §-R9 IFNS E Pf‘&ﬂr. IFNS] oA1% %2 md 2F 100
] IFN, m% oF 150 -3¢ IFN, mee oF 200 3¢ IFN, me3 ok 250 599 IFN, m¢% ok 300 f419
IFN, me% oF 350 -9 IFN, me% °F 400 9 IFN, mee °F 450 %ﬁsz] IFN, m3 ¢k 500 ¢ IFN, mé
F ok 550 9 IFN, m¢% ¢ 600 3¢ IFN, m¢® ¢ 650 3¢ IFN, m¢% ¢F 700 5] IFN, me3 oF
750 &9 IFN, m¢% oF 800 5-2¢] IFN, m¢® ¢F 850 5129 IFN, m¢" °F 900 3¢ IFN, md °F 950
We IFN, me® °F 1000 ¢ IFN, med °F 1200 {519 IFN, % me3d °F 1500 1] IFNS E3Hsict. 29
oA gof "FH"Y AFEL Al §UES XA,

_I

A AAGHAA, *(}71 e Z2REH Add s heshl A" RING 59 MASs sk Hibs
A NA st dAE FUhR EZdT. ded wheh o], Y] Ak AdE 1o ZIAE obvmat
Ag E=xE olg) ﬂoic oF 80%, °F 85%, °F 90%, <F 95%, °F 98% iz °F 99% Md TIAE ztE V1S4 Wo
AE EFgshs TRIMI6 @A 793 5= gty ZRREE ¢ AXoA RINS LFHE FEstes AFaAE
g ¢ ek, oefdt ZRRE = okl e Al wep ord 24 o AE fFdN FEA Ee
A TAS o] TAUEE wjdd 4 gtk AR ZRREE)E & AZAMe mY date) Ag B IEHS
GolstAl stvlel Adg My m EdE 4 k. WEE vleld s MY, A WA FE=(ds 24, 29
2E) B Ymgard = ok tdd vheles WE Sl FEofellM FA sl il i JjAlel ofs) =
o dE EW, dAAFeR Edol A4 Fuw ¥F¥ 3 Machida, C. A. (ed.), Viral Vectors for Gene

Therapy: Methods and Protocols, Humana Press, Totowa, New Jersey (2003)); % & (Muzyczka, N., (ed.),
Current Topics 1n Microbiology and Immunology: Viral Expression Vectors, SpringerVerlag, Berlin,
Germany (2012))& =gttt A5 AAFeol A, nlele]x W= ofvlie w7 wpo] 2= (AAV) WE, ofr=n}
olg]x WY, Y E=utole|x WY HE= ERlelEs wWE otk AV HE o] FAIA Q] AAIdE = AAV2.5 F

A7) PEe oF A¥sh BaW TRIMI6 AEAY ARE FASH: @, Ao Fue) (AT 5W, 1Y T
EE goleh)e AEaE W 8% & Ao o FHl s ERHE AAF e AgHel Y, AP, ¥
o, WA, R, AFAG, AHY, AT, A, da, AFARY, AL, JE, TR,
A%, AZWREG, OS o, ¥ B, T, ARH £F R FT5EL TP o|EE AWHA g

PAP & S4bel 7154 b AEelMe] ZEadue AEA Azdde fEes 4 wd@ W, o ¢
vel WEe 53 e g9 s z¥el 489 & Ark. wed, Ap AAFHNA, 47 e P
ARAE PPN Folshs wAE TR TFUTh P ARAL WA e o AT GF AT Ak
@ A% ZRE 2E QoY Fa, 24 BE GRS ARAY S Avh 9F ANGHIA, 37 pEe o
of U WeAEA, AR, ¢ Fold A wx ole] 154 wH, W :

E O el A, B ANE 3 i 9 - el AR &
ABe ATB. QN AAGElA, PAP T W BAE B EdEade=g Edeht 5'-oke 99,
Holw g7lol A% fehl B TS Feltohd mol, R Aolw & A WE T 3okt
e msha, olu 3'-ole} GGe] JHg 55 W4 R/l febdol ohm 3'-okek P Hol® 306 5
e wlelth, 7] ATE, PAP T I Bl o AAR MRS 1ATS A3 o)A wEsEA e

7148 whsh o], PAVP S BRI Al el oF AEAA HEwA fEA FA% [RIGCD FAF S8

(RLR)$} TRINM169] 3 28S S4E3ls 7|5 s, 95 A oFHo A, RLRE RIG-1°]t}. RLRT} TRIM16SY] “F
FTAEL gidA U & MEeA MEAF AEAES

o AAFEN A, F7F A8Al= T ZAE dedE mksh o] JIEAZ(INY 7 Aok A5 HAAFE A,

_15_



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

S=50] 10-2828978

IFN2 13 IFNo|th. A3 AA|kelolA], IFN2 #ldste IFNo|th, AR AA|kelolA, [FN2 IFN #tjolt}. gk
HAAFHNA, F7F A= Za2RE Mg FE JMsEA A4 TRIMIE ZW HNLE9E ¥3sle= dirlolnt,
Az vpep o], A7) ik ADHE 1o 7[AE ofux=4t qd, B oleh Aolx= ¢F 80%, °F 85%, °F
90%, °F 95%, °F 98% = °oF 99% MD TYAEE Z= Vs WelAlE ¥EFtete TRIMI6 Tl dS =
ZEREE ¢ AlxzelA TRINS BAE Festes FssiAs A &
|

ZAELS PANP & AAF, IFN, @ T2 RE Mg FF 7155k
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= S = k. 3 AAGE| A,
WA PAMP Sh 34t 2 71 X 8AE HEF AY EWo g AAgHET. fEF AAL A HEL dA
Hog Ko uz ¥ste FH(Yallapu, U., et al., Liposomal Formulations in Clinical Use: An

Updated Review, Pharmaceutics 9(2):12 (2017))] 7] A=) AT},
oh‘a_}xJ al 0]

2o FAFH R AHoro] A kS g, EdolA AGE EE §olES 2 TN FofollA sEE Al
ojafu = ojmet AT onE zi=vh, HAAAE Aol 9 gitope] §olo] diste] 53] =% (Ausubel, F.M.,
et al. (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, New York (2010)), +&&
(Coligan, J.E., et al. (eds.), Current Protocols in Immunology, John Wiley & Sons, New York (2010)),
8 Mirzaei, H. and Carrasco, M. (eds.), Modern Proteomics - Sample Preparation, Analysis and
Practical Applications in Advances in Experimental Medicine and Biology, Springer International
Publishing, 2016), % &% (Comai, L, et al., (eds.), Proteomic: Methods and Protocols in Methods in

Molecular Biology, Springer International Publishing, 2017)& =3},

AoE SAsl, wAS FAM, AAel % BRE FPUANA AFH AR FolEL ovle] AFHL. W
WeE ATRA A ARHY) W], Aol AR ANFHE AP AL 57 A9 A
HPE ey AW A% Ao ohnh.

WA dieke QS A el L g EEre RuAuekE, FPEA ol "EEe Age,
gere sk oz Bas mAse] QAL HiekEel M= wekAde] B3 EAHe 94 2e W,

g Ao R QA Ho QA g T, @y Lol HATHY Ee HAAMoA fo "EdE=" A A}
&4 7 sk o) e om gt

o] gl W] g sk & o, Ad B A dAC AA go] "2, "¥deh=" 2 HiE
A e FUEd ou)er dizdo g "Xdel olER ASEA e ouE HASH] $1% 2% ouz
A Eolol gttt W e B4E AMgShe &olv A B B ugE XFeth. fo] "ofre Adgd VE
R ofzte] Az o =AY W W9 U9 5 qAS. dF 59, "' qAE 7E SR 109,
%%, 8%, 7%, 6%, 5%, 4%, 3%, 2% T& 1% U =a/=AY F ®© U9 5 HT = drt

HAoA AFgF ule} go], fof "ZEMElo]E" L "l A"e ek} olu= AS E3) I/ dA4dd
o 2t 7|9 FHAE ATt opn|iAte]l duf-obw| Akl W, L-338 o] A A E= D-%3F o] AA 7}
AHEE F Qlar, L-o) A AAZE vuhgA it oA AbEE o FEFEtel= e 9 AE 9lole] ofn| it
ANEe sty WygE Mg, d7ad), duHds st §of ZEgEelmny FAKHRE A LA o
Ak oy} Az e A os AdE dAE AWy gk slolnt.
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0

3 Bastgi o) RIG-To 98 Ax4g WY 843512 Ysis "BasH &gl =712, TRIM16 w7l AﬂE t
19 QIEHAZ(IFN) el oal o e At o 5= TRIMI6©] PAMP-RNA A 2loll whg-alo] M FALS fFshe=
RIG-I A% HEUYS 95t wheba], PAP-RNA A5 A2 2 TRIMI6/RIG-1/TFN & ¢ x| & a%om 9

H PAMP-RNA =2 AM2ZAFY RIG-T Az dES wiAsdtte & BTk, o] 2 PAWP-RNA Wighd 2 =%
£ At HFAL ARE BoFQu, dlA A st BAL RIG-I AT ADS E5) PAIP-RNAC] ol&] F=sE Al
FAE Eoldog fxdlE A4 RIG-I 23 JEUZA TRIMIES BHQlsgith. TRIMIES A XA A5 ATS 9

HCV PAMP RNAol| 9]&] ¥l o}#FEA e &5 o&EX oY,

ATE RIG-T ofaU2EVE A W9 2ade 8435 2 ol FEAA 5 UgE 428 F 3l

WAtk PAMP-RNAE A}&-3to] o]& &Qlsr] 98, &% A4 A45 Fdste] Huh7 M4 742
AL fEsl7] Yal 7% PAMP-RNAS] %S H7)s T la WA 1d). FuEAE, IRF30|
1SG56 2 1SG159] &d 2 IFN &7 IFITM19 %o 93] Y=% vt} Zo], MdA Ag 254

i)

& rﬁ,
ol

ol

f
o,
1 o
>
>

o & mn o
Lo
:
it

mxl
—
(e}
=
0Q
~

e ool AR A FEEQAAT, PAP-RNAS] o8] S MFZARS] IncuCytew FA-S 100 ng/me] Hi F%
oA dojwtt. o] HA AT PAMP-RNAZE 200 ng/mell A Hdf o] AEALE FEstdleSs BATTHE Ic
21d). wEA, WA AFE 918 RIG-T Wil oFFEAIZE fEsta PANP-RNAR Al ¥ARS freshy] 918 &

2 224 200 ng/mE AH&3H Y.
PAMP-RNA®l| ]38t o} ZEA] 29 &5 RIG-I ¥ FhauA o]&Fo|t},

PAMP-RNAZ} RIG-T 9]&4 Aades #F=& ghelshar PAP-RNAC] o] 5% RIG-1 41559 _ENREF_27¢]
N3k AMEAL whgol M o] FpasbA] Ggdste] AE-S Hrketr] 918, HCV PAMP o) =%l Aﬂy} E Ebin
G0 BEE, W-7kaIpA Al VADE AP EAAY A HA B RIG-T Yqrke Alx 9 Rl ¥y dxa
AEeA Frergich. A=, RIG-T Yok AEeA 2] RIG-19] g4 PAMP-RNAC <Jsf e AEALE A3
SHAA W, PAMP-RNA Ag] A W1 wE gzt AZe] ZVAD A2l FxE AEALY] WEE FaAZTHE 2a-1
2 22-2). AHA WY Mixj_%} Gl wE o] W BR 2412 ZVAD A7} PANP-RNAC] 9] 1SG569] frimol

BFS A FUe %%%ﬂ o] Fh2mpAle] A7} o] M FEEo|A PAMP-RNAC] o] fatEl A A
W s deﬂa}z] E}t S AARBITH(E 2b). Yolr), A7) AlEo] A2l RIG-12] A& RIG-1 &7
OFFEA L Bt FEHE ow %}e%x% A ps3 GEH AFoFEAIA AR NOXA 2 PUNAS] &S 74
A FTHE 3c). wWEhA], PAMP-RNAE RIG-1 ¥ 7haubA] o4 A4S B3] AEAE 528 5 o).

._<
ofk

IFN 7 2% PAMP-RNA w7l A3EA}e]] o glhc).

A|3EAFS] PAMP-RNA A& el ojgk [FNS|] &S &138t7] 938, Huh7 iz AlE 2 IFNAR %% RIG-IS 4
o8tz AEZAA AEZALE H7I8F3I T, [FNARS] 73S PAMP-RNAC] 9J& fatd RIG-T w7l Al¥AF =& Fi
Aoz Adsle Aoz 9 AU(E 3a). o] ¥AL 1Y IFN 2adde] JA A BIRZ HAE|E Huh7 AlE
ol Aol RIG-1 w7} obFEA 2 FIme] P84 &g osl® S5 Th(E 3b).

TRIMI6- A15F RIG-1 A% 1xfot}.

-13.‘5‘

PAMP-RNAo ]38t Az M He me AFAL Alsdde] #osts RIG-19 7Fsdt BRxars @¢lslr
S8, Alvfo] mpole(SeV)ol €% RIG-1 43t T RIG-I @% ol o s P85CHS AEe] Tl aAsr ~3

HS FASATHE 4a). SeVi= AHe RIG-T &/dstAlo|B=2 | o] AFo|4 PAMP-RNA t]-&&=2A AR o] A|E
s kol el RIG-19] Asbar A3 &43tE Alwsiairt. Hu—ga FLAG-B7d ¥ RIG-T 75 = FLAG 75%
ooz FARPA7| L B 7.&034%17%4 SeVZ ZFAAIZITE. 16A12F %, RIG-1 % RIG-T #& oS
FLAG st AAZ T@83ta LC/MS-MSE ERletaint. ~adS F3l A wode Fx9 RIG-I *Piﬂﬁxﬂ
7, 0ASLE Fsgint. Fad AL, %e% &3 FLAGRIG-13} 19 5709 %58 Heto|= Mds
gelst oy, TRIMIGS! E3 ful#E g7bAlel 4338k FLAG v|=9he Zolgx] gkgitie Aol TR1M162

RIG-13} A5 283l Aoz o)dd oA A &rh. RIG-I-FLAG 2 TRIMI6 V5 FHE-& w&3t= HEK293 Al

ZoAel FAAAML o]&3le], TRIMI6T} RIG-19] A7} A% FEUTHE AL ggls) =

TRIM169] F52tgel A =mels zHzte] v dz e o] Fidd dF EAWoAEY] HgEdzd 4

o7 © WaAsch. o] £AS RIG-I CARD E=wdl¢l(obm Ak 1 A 176)°] RIG-13} TRIMI6S] 3|&e] Fasta
1

KeX
FTEeths Ae RAFUTHE 4o). vRIZHAR, TRIMI6 55 o83 4
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Mg W Azl dojA TRIMI62] 7hsdh 93k gha]7] 9l&, PAMP-RNAol <l&] fre®l AdA We &
A33loll t3k TRIM16 Ao Jdke H71slitl. TRIMI6S] CRISPR/cas9 EZ3td Yol-9-&

S ZAAT. RIG-T = TRIM2S(RIG-T AZdEe] kA A9 LS Yol A7 | =5
2 HMuh7? AlEF9F dxzdoz, 2709 4oldk CRISPR/cas9 ®Z 3 AMIEZYE < Huh7 TRIMI6 KO AlEFE
= o} RIG-I ¥HA AR 1S656, I1SG15, IFNB 2 INFa o ko o8] J=% ule} 7ol PAMP-RNAC] <
RIG-1 A3 W Asdde] ZEe &5 YEPATH(E 5a 2 5b). t]%o], TRIMI6 L& o] e ¢4
% FEle] RIG-ION-RIG) O] =4 fell A 3= SeV 749 & RIG-T th2Ed A4 Aeda 2o o
X2 (= 5c 2 5d). FFEH, o] HFPYELS TRIMI6O] RIG-19] 28] FEd &3 AxdA W Al
FHAgof] FoJslA] Fieths AS A5

N
ot o dgl b rlo PN 2

1-0{1
[ROec

TRIM162 RIG-T ©i7ll o}FEA 2o T, TRIM25E #oIsHA] e

TRIM16©] PAMP-RNA®] ]3] %% RIG-I w7} AlFEAte] Bolz o #olsl=AE elalr] 3], PAMP-RNAC <
3 g AEAR gk TRIMI6 A FEFS B7Eebeich. TRIMI6 KO 3 TRIM25 KO Huh7 A|EE PAMP-RNA,
FhgbA] A A (ZVAD) H= o5 & thE Aletar AAIE @33t AEAL ofAlel2 BHIFsSITE. TRIMI6 74
Y= ZVAD HElE ozt H]E) PAMP-RNAC] 46}1 SEE NIEAE AASATHE 6a). FRF o2 TRIMZS H
Aol A PAMP-RNAC ©J3l el AlEALS] Aol Faks wXA] Skth(E 6b). o] 5= PAMP-RNAZF 41
TF RIG-1 2% FEY TRIMI6S E3) RIG-I DH7H OFFEA LA AEALY S E FolHow dAdgdittes AS B
o Fr}.

PAMP-RNA Wi 7§ A A= oF Mol Heo]H o]t}

= =

RIR(dE &9, RIG-1) w7l Zzays AEAL Aaddo] AG3E Al 2 o A¥o| F53HA 33&FS 1A

SAE &3] 98, PAP RNAS 1t Alxs 2 g 4k A TAIXE E gell =E3A 7. FAFeR,

HEPG2 % Huh7? 7THAIEUYE AE 2 %1‘} IHAZE Z7tslE ko] PAMP RNA & xRNA(SA xR0 2 A
A

AN R AEEdn R /ANEEE e Al AIEE BAEE AolEa O dFE F4el giE] Hojx
247170 A AA —-—‘4151%]0]'91‘3}. PAMP Al T AE(S, At 4T A9 MEQ] HepG2 2 Huh7 Al
E)o FEFEAAA T E BolHoR fEashu, A WA Ak QIZF A xe] R E FEISA @E 3oR
AFHAY. FAR SR, = 7a D 7bE PAMP RNA A&7t H 2 Huh7(%= 7b) AIESES AEe &
FgAAd 92 Frdht, 93k FFNFE(E 7h)olE FF}S mR A FEve A4S GF30.

27 RLR(HIE 9, RIG-1)E T3] PAWPl & f=% T2y AXA Asddo|
Sk, wEA, & MEe AR AEdA Y HEA B 548 HAEIAY dWst
D EEE Solxog yAshd 4 Ut}

517‘0—
o] A3t TRIMI6©] PAMP-RNA/RIG-1 ZARoA A ZEAL AZAEe ol e AS =3}, o] dlo]E= PANP-
RNA 2 T2 RIG-I E7r=7F RIG-IS BA4sA A TRIMIG ] AFS Fojsls TRIMIE g9 mdSs

AW, Az oz TRIMIES FtA2TAe] &A2EH SA3E G50 ofZEAAA HIZALE uls) s},
RIG-T w7l AEALS] friezh A4 W9 @4ste] RIG-T Asddutt o H& 839 PAP-RNASIA defdct
S 24 % RIS maa] Ao 2D ALE AASE oERALE gEdon AEE GYonr
B mEshs HHy W ol %
G AR A i

& viRE

s & dxT 7heAol dn. wEkA, Al 3 249 183 PAP-RNA A
s S 9% WS Ak, olw] TRIMI6 PAMP-RNA/RIG-1 AlZ el A A}

(EBBPEA = &e{zl) TRIMIGS Tho] AEEA A5 #odsts o 2E=Z whgA A=A 95 gely
A}, TRIMI62 2=Ed 2o 93] f=® oid A9 =48 9 g &4 ddgdolxe Artrae] e
W E Ak, TRIMI6> ZHAAME w3t 2 gEwol= tiatet AdEo] . ¢ A= FulE A dE A
TRIMI6 23 ko] w3 Apolo] AAFAAE HAsIGTE. E v A5+ TRIMI6C] QIEF0E A& k=5
Al 1 2 NLRP13} A3 283te] IL-1b BH|S FFAAS Hdsdsd, ol TR1M1601 AEulE 4ol o
A AqEe dhs AS AR a2y, P FES Rk e, TRIMIGO] el M o] FF Al @A 8] A

ol dth= ZAolth. TRIMI6 w7l FF jAle] o2 71dEo] Waxitt. ﬁﬂ%‘, sk 2ol AE e A
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[0107]

[0108]

[0109]

[0110]
[0111]
[0112]
[0113]

[0114]

[0115]

[0116]

2ol M o] A= TRIMIGO] F%F =31 &Y X2 1(sonic hedgehog) 425 st¥Fxdgomrm FF 1y &
b A¥7F TRk es dojshs A(RND S ARS EHsdy. viVHAR, IAESS 5 AyAde] Ax
Ele TRIMIGO] AE-A¥ 2 2 E-f=sde] BdS dahs A qARlE qAFte s ENE AT
e 3Ss BTk, SAF A TRIMIES] A<= TRIMI6C] IFN-HlEt 1 RS 2dFozn T2 2 oF
& AT RS dAdselY. g RIMGO] FFelA T3t e s del v (vimentin) 9l
e At ARG AR olTE AR AE FUE AAToEN APRAEE FFE gAs= A
o8 Helths e dstalnt. mpAEo R, el AEFelMe A= TRINIES] Hrpebelo] Fh=vpA]-29]
Aste o oFEEALE FEFS 2AsH

T4 Fubo] wmhe (orange spotted grouper)ZH-E F2FH
TRIMIEL 827} o7 AlEollA Azd WYy Asdds A3

rlr =
}o{v

xR oz o A= <1zt TRIMI6S] AHao] PAMP-RNA/RIGO] &%k AxA W &Aste] fo 43S u x|
RS BT, AP WY dbgol QoA ofF TRIMI6Z Q1ZF TRIMI6 ARe]e] o] 7% ztol= AE ¢4
A& WHE, o] F TRIMIEL wH¥d-2 Bl mr¢l 2o

H
B, o F A Wl U@ dold A8 ol Aol drh,

FUFAE, B QTE NV PAP S8 fEg ATA IN] FRAOR oEdthe g melFgled, o
Ashz RIPV IR} Foebhs A€ nolE 49 d7s 4850z gedd. A9 54 ol oa 74
Wi SAE AW, o BIR Aol F ATEAMY Fol@ AEFE AHgA 19 sFsAol glont,
INe] AZAL AEAES BN 5 Yrks, [N AFIFEA 2 487 AAshe Ang wolFe o /e

=
ob. RIG-1I =2 AHA7} 1SGo]7] w&Eo, IFNS TRIMI6S] TFSAEF™ 7US 98 RIG-I 45S Z7}A)# PAMPR-
RNA A& AY ZAx2 g 7]= o 7]odd & gk, tiekdow o2 ISGE PMPA-RNA Al % %
TRIM16 A ¥EAF FHHS AL 5= Ut

o=
rz
r_|_4
i}
X
)
i
P,L‘
i3

| A A3E FE3H7] Y&l PAMP-RNAZ o] 215f RIG-I
e A o AEAA xﬂw-z— fESE AL BAeR st Ar e AF Adee xd_ m

QIZF Huh 7 ZHMIX4E, U EE3td AZF PHSCHS ZHAIE 2 Q17F wjjo} 217 HEK293 A|XEE "$bd DMEM"(10%
gob & FA(FBS), 10 M L-=FEY, 5 mMl IFEANUEF, YA~ i“z{&xﬂ gol 9l 5x WP opm|Ato®
HEE Sulae] Mg o= vl (DMEM)) oA A7 1z, Altto] ule]e] 2 (SenV) o] 2+l (Cantell) MF O =N
Bl ALE AYH ZzEgel wek FASSIC. olHelE flal, 4] ALE Rl Ak, AEF vl
AAstE PANP = XRNAR JARAANRAAY, FA14 &4 RIGIN-RIO 2 FEAAAAAY, A9 Slrbs
100 HAU/ml©] SenVE 7&?3/\1{‘ S, Fh=3Al 3/7 EA 9 QIFFALCIE EA o MFEALS BASIY, HYER
3 qRT-PCR #£4& flall Ax Rales FAIAR (A oz Edol 7zt oz x3hd &8 (Kentsis, A. &
Borden, K.L. Construction of macromolecular assemblages in eukaryotic processes and their role in
human disease: linking RINGs together. Curr Protein Pept Sci 1, 49-73 (2000)), % & (Diaz-Griffero,
F., et al., A B-box 2 surface patch important for TRIM5alpha self-association, capsid binding avidity,
and retrovirus restriction. J Virol 83, 10737-10751 (2009))°l 7|A4®), JAAE 317] FL2 AH&3):
1:10002. 2 AF&% zVAD(SM-Biochemicals), TNFa(Peprotech)[400 w02 & uix]/Ldx} 34 0.5 ple] TNF/€],
2 WAL o} Hlole{ 2 BI8R HA| F&H A2F @ (eBioscience)[1 pg/ml]. SAIAE PAP = XRNA &
7 3AIE Holl Hrbskd ).

HAERE HX]

1 pM 27154, 1 uM E23tekA] A4 Zel|d 11(Calbiochem) 2 10 puM ZZEHolA] A|A(Sigma) & B
H, 98 Ao MCLB &3] €=4(50 mM Tris HCI[pH 7.5], 150 mM NaCl, 0.5% NP-40)ol|A] AXEE L3JA|7 =,
103 &< 16,000 x gollAl 4T YHEE s SHES Fogozn WAER FA§ d9d FE5ES #1618
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

o}, SDS-Eetadoelv = A W7
< & sl 4x FAES AFES
1SG56(FE] AFS-
IFITM1(Protein Tech),
Technologies), FLAG(Sigma),

2L ofn

e =]

PH5CH8 = 293 AM2Z|A] FLAG-RIG-T ¥ TRIMI6-V5 x| Ao] & &
X

S=506 10-2828978

Jud

of o] WHERY R T5% did 45 g3, 4gEE &4
9tt: PARP(Cell

¢t} ult] F o] (UT Southwestern Antibody Core) A]AdolAl A|x¥ rb-a-IFIT1 #971),
ISG15(Cell Signaling Technologies),
2 V5(Life Technologies).
71 A @ YA w922 &A (Jackson Immunoresearch) &

Signaling Technologies), RIG-I Alme-1(Adipogen),

MEl(Millipore), pSTAT1 Y701(Cell Signaling

A} T2 9 2 (Alexa Fluor) 680/790 B4 3-E
o)z} A=A ARG

Holx] +HES JAHoz TdAT

%, 4TCoA 3 52t o -FLAG ob7F= 2 H]=(Sigma) 2 a-V5 7‘&% ob7kE 2~ M| E=(Sigma)E ARE-3tA *ﬂ
X FEES ASHAAAT. A9 d &, MB £3] SFAE AHEste] MES 33 Al & &E39.

FES 5% B¢ B DS A AVGEES ol&ste] wEstal WAERHOR Al a—V5(L1fe
Technologies) ® a-FLAG(Sigma)& ¥x} A=A ARESIlL st SF A3k, AL 702

680/790 FU -7 A L F F-vh$-2 A (Jackson Immunoresearch)S o]} A=A AFE3FATE.

AEE A9 100 k AEZ 249 4] Aol AFeeltt. AxEAL 2/E= TS oA 0lsy] 918 AEE 100
nM AFo] & A (Sytox) (#S7020, Thermo Fischer)® H@algiil, & AE £ olAolslr] Y& BEo oA Ax

£ Alo|E-19(Syto-Green)(S7559, Thermo Fischer)2® A3t QIFAOIE 443 ZHAF(Essen
Bioscience) 0.2 AMXE <d/dstalqlvt. Zhzhe] AlFelA, A9 97l FdS #FAtE. A7t AYE olF
EE Ao AAsgith. Aol A AIAAIANH 2*1 of A *}01 -0 FMES] WS AEFoEN
HAE HNEZALS AMsIAT. 47 7HEES Hy2 wbEA o o8 AEHJal Aol B ALES At dlslo]

HAAE AEAE A NS
shzshAl 3/7 olAle]

o A-gH e,

QAFAPOIE Tt FRE (R

42:9) 2 T2 A4-Glo"

3/7 oyMle] A2=®(Promega) “FellAl 7h2=3bAl 3/7 1™ o}

FEAZ ofAo] Aek(Essen)S AFEEFY] FtawbA] 3/7 BA4S SAHEAT. AFE 2 BHS A Z2ARY] XA u}
g F3P3elrt.

THE 9 AYE JAH

RIG-I BT ESdWolx FH=EL o)dd AxHYL 7)AHQCHPMID: 16585524, PMID: 17190814). PCR 7]u+
F249 AZFS o] &3te] TRIMIE AT EAWoAE Axstgth. TRIMI6 cDNA AXE Y3 A8 8w

1A 2 ug/mi PAMP-RNA"(PMID: 18548002)
RIG-1¢l ZA¥atA] &1 RIG-1 AZHIE FE5HA
EIO), DNA :[L% (

TRIMI6S @Y sl=
a2 FALANH .

T-gPCR

F

AEE RLT €hF41(Qiagen) 2 71331 3L RNeasy 7] E(Qiagen)= 433}04 & AXE RNAS AASEITEH
cDNA 33 71E(Bio—rad) & AH&ste] 72k 391 22

). 7300 = H]o]oF(Viia) 7 RT-PCR 7] A (Appl
Z RNA 58 A9 .
Sk, vlAEE vzl vls] 54
=

Yk AEFe] Ay

CRISPR 2 H]E A3} 7}o]= RNA(U|ZT
W sE Huh7 AEE oA
g3l sl7] MES 7lo]l= RNASS AF&3}o] CRISPR,

At}t. TransIT -mRNA & A7+

)z XRNA(PAMP-RNA®I

A7) o] mi AFH FAwold]) mi=

S22 A RPLPO S POLRAST 21249] CT & Aagoml 4
G M4 FES AN

1:1:}:_ RIG_
VHQO*EHPMID 27841874). 7}7}te)

® 7)E(Mirus Bio LLC)E AMg3}ed,

MEE
ol A slar Z o7} PAMP-RNASF E53
&=, 8 11 wloly A2 HE Fa#ld 5'ppp $F- RNA EE

RIG-T(A] Aol = d5d

iScript
= U= GAE RNAZH-H cDNAvE— 3Hd 3t
0}04 SYBR & ALEHXJ Hol—lgg_
gt 3t
we] 3k

(dT) 3L a_o] )

ied Biosystems)& o]&

) mlu
1e o of

Zepolw MAL F 1°ﬂ

[ == N &

Al 4 (IFNAR) 9] Yo%
54 Yoke

= 913 7hol= RNAS
Yok *ﬂi s s
2 TRINI6 i TRIM25¢ 5o]2<Ql 7bel= RNAS @H&ldl=

_21_



[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

o
J
Jm
Qﬂ

10-2828978

Huh7 A5 dgstalct:

TRIMI6 7Fo]= RNA 5'olA 3'o.=2; 247} & 6 435
GTCGGTGTCAGAGGTCAAAG (A I %)

GGTGTCAGAGGTCAAAGCGG(A E ™ %)

GTCGGTGTCAGAGGTCAAAG(M EH %)

TRIM25 7}Fo]= RNA 5'0llA 3'o.2; 747} d& 38 %4313
GATGACTGCAAACAGAAAGG( M B &)

TCAGATGACTGCAAACAGAA(M I %)
GCAGCTACCAACAAGAATACA(A & ¥l 5)

APgHoz, FHAY 3/MY SHAQ gRNAES A8933th. 1574 (InFusion) S =3 (TaKaRa)S E3] gRNA A

S pRRL-empty-gRNA-Cas9-T2A-Puro ®E]” U2 MBI 2Ysidrt, F22S ~AAMOZ Huh? Aﬂ gz 3
AEQiarlar, fFEvteldl AEow FIE Jus sl 1 o, FEukelal WA AEE RNA R W
quz pHow sawdaie, BA AE KA 286 doleHse AFAAT.

%Hﬂ ;fj_]iq 3F T,‘i_/d

PH5CHS MIEE A%d uiel o] A Zo] FLAGRIG-IZ FALAA L Ko ZAA I AY Alrfe] wlole] 2z
HAAA  16AZF F9F RIG-1(100 HAU/me)& @A/ Y. 2 5, AXE Frste] @id FE=&
stk 200 pgo] ZH7te] @A FEFES FFLAG-HEA WI=(Signa) ek EFSHa 2A17F S 4TelA &
LAtk 2 5, W= 150 mM NaCl &% Edx 9% 952 33 AH3 5, 250 mM NaCl 3+ Egix
5 AR 33 F7F AFHE. O v, Hl=s) 3] FLAG fERel=9] FeAeE T A%w A
S 8§88tk 2 F, RIG-T % RIGI-29d H3AE Selar] 93 5% &8 Wy A AzvEay)
v A=k BASALCNS/MS) o2 BA sl TRINI6e thEk 5719 %58 Hfetol=58& st

EA &2 HAd

E

Tz = 322 Z(GraphPad Prism) 6 AZE¢ o] (GraphPad, 2] EYolF & Zg} AA)E o] &3sle =484
o+ Z}ol9] Ea

S Al 7o) AgelA Wge] ¢ W A A wmeE, E Abolo] H 191 SAA 24

FHE 34 == o) ¥ BAANOVA) O o] EHZY (Bonferroni) AFF 402 335130, JM&-v}

olo](Kaplan-Meier) A& A4S 21-w9 AR FAgY. Hd AE 2 AN 4 HAE HOS -
Aoz AT, FAA FAEA A, Pt R AE AV W HdC ZAIE AT

%,
oE

4 AN Ee] AFHI AAEe] QAW B Ayl A R WS woluA oA o5g kel
o

=S4 A Be el Aot E wge] AAGHE vt o] Aojd.
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E91b

25

20

AHIES MEE /%

MNHIES WMEE/ %

Huh?7

il e B

8 10 12 14 16
AZ2t/hr
B-Huh7
®-T-Huh7 + X RNA 100ng

(©-<>-Huh7 + PAMP 0.1ng

(®-Huh7 + PAMP 1ng
-O-Huh7 + PAMP 10ng
®-Huh7 + PAMP 100ng

CRORCRORORG,
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Huh?7

0 10 25 50 100 200  PAMP (ng)

L PARP

100 Z ttE PARP
RIG-I

100
ISG56
*
IFITM1
ISG15
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EH1d

/%

o
H

D

AtHIE 2|

s N —
4\
Pl 1
A P iy
i )
- =
/
A el o
\0\0\

0 2 4 6 8 10 12 14 16 18 .Nw

Al2t/hr

—_— ®-A-Huh7

®FHuh7 + X 100

©<>Huh7 + PAMP 50

©-O-Huh7 + PAMP 100

HH

|H|

©®-AHuh7 + PAMP 200

RERRRRR

OO O

©-®-Huh7 + PAMP 300
©Q-@-Huh7 + PAMP 400
& -®-Huh7 + PAMP 500
O-#Huh7 + TNFa
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ED32aa

25 °
™
mw >
o 20 M 20 EV2 + PAMP RNA
L 5
% a1 15
1 15 E 10
e Z s EV2 + PAMP RNA + ZVAD
or
o o S Javy)
= ®-£V2 + 2VAD
= EV2 + PAMP RNA + 2VAD
% 5 EV2 + PAMP RNA ST
“O-EV2 + X RN + ZVAD
o o ) o sl
0 2 4 6 8 10 12 14 16 18 20 EV2+PAMP RNA
A 2t/hr “@-EV2 + PAMP RNA + z2VAD
400000 W RIG
350000 L EV2 + PAMP RNA BRIG |+ 2VAD
X0 300000 THRIG-I + X RNA
30 300000 Wl 250000 o
il X 200000 EV2 + PAMP RNA + zVAD RIG-I + X RNA +zVAD
. 20 QT BRIG- + PAMP RNA
9 200000] S 50000 B-RIG-| + PAMP RNA + ZVAD
) 0
$ 150000 EV2 + PAMP RNA
100000
EV2 + PAMP RNA + zVAD
50000
os —=e o
0 2 4 6 8 10 12 14 16 18 20

A2/ hr
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s==4

Z=H2ab

mHAI3/7

&

ot

180000+

160000+

140000+

120000+

1Nn

2oA

XRNA PAMP RNA
EV

Mock X RNA PAMP RNA
RIG-I

B 2o
0zVAD
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RNA

Huh7
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s==4

EH2c

i<~ i3}

351
30
254
20
15+
101

04

4504
400+
3501
3001
2501
200+
150
1004

50+

PMAIP1 (NOXA)

_ [

e B

2O/ |PAMP
EV2

29 7[PAMP
IFNAR

TNFa

29 7[PAMP
RIG-I

297 [PAMP
EV2

297 [PAVMP
IFNAR

297 [PAMP
RIGH

oy
padl

350007
30000+
250001
200004
15000
10000

50001

(=2

BBC3 (PUMA)

}:_.l__hl_

2o F [PAMP] 2 2 FI[ PAMP[Z2 2l &I |PAMP
EV2 IFNAR RIG-I

IFITM1

[]

27 |PAMP[Z 2Rl __u>_<__U 2R _3,,_,\_“v
EV2 IFNAR RIG-
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EH3g

ALKIELO| 22/ %

8-Huh?7 %wm
-=Huh7 + PAMP a %%
-a-Huh7 + PAMP + 2VAD Homs
=1
o IFNAR =
- IFNAR + PAMP 5
-o-IFNAR + PAMP + zVAD WPADn RPM @WADn
& RIGH 5323 235 23%
--RIG-| + PAMP =} £a} "af
-4RIG-I + PAMP + zVAD ~S xS 2
= = s
E S T
30 Hw WW o
ooz X
2 i E &
1CE+1>_<_7V\
20 \
15 \\
10
IFNAR + PAMP
> Huh7 + PAMP + zVAD
IFNAR + PAMP + zVAD
0
0 2 4 6 8 10 12 14 16 18 20
A2t/ hr

_31_



PARP
mchE PARP

RIG-I

_32_

S=50 10-2828978



10-2828978

EE3c

H 14

ALK E 2

®-Huh7
- Huh7 + PAMP

-~ Huh7 + PAMP+B18R

Huh7 + PAMP+B18R

8 10
A2t/ hr

12

Huh7
= o o
i
o E &
B18R - -
100 ==
20
‘_m ——
501

37 TN — —

pSTATT

IFITM1

ol
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omn
J
Jm
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E4a
FLAG-RIG-12
. PH5CHS HIZS
V gRAANZ
HICtol
DoN 29 "3:1:8" Holg A2
2E8AE
RIG-] &¢& RIG-] & &
S FLAG &34 SetHl2 FLAG &latd
A =
LC/MS-MSOIl 2 &t LC/MS-MSOll 2l &t
Ne 2@ ous PR
JICHOl HHOI A0 2SE MSUHAHS 2AHH SHES
ol
=S # PSMs # PSMs
OASL 0 16
TRIM16 0 5
E=H4b
48 ¥ ¥ BB
| | EV
{ | | RGIFL a
e
| | | RIGH(1-734)
| | | reieisay
N
O
EV w
+
I 1= .’ RIG-| FL § ;gu'
| § | rGia3y |3 =
b rciisom) | |S
F EV
' ' RIGH FL <
F | 1 RGI(1-734 =
. E o
" l . RIG- (218-925)

(=]
=

m

(CIAETN
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OV1d
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%

EV
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ZH4e

RIG-1 (218-925)

1 87 92 172 251

735

RIG- [cARD|[cARD| | a7

RIG-I (1-734) |cARD|[cARD| | Ha|7HAl

RIG- (1-256) [cARD|[cARD] ]
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<210>
<211>
<212>
<213>

<400>

5
P
i
1

64

RT

omo sapiens

Met Ala Glu Leu

1

Ala Gln Pro Pro

Asp Ser

Glu Lys

50

65

Leu Asp

Met Val

Lys Leu

Arg Tyr

130

Asp Gln

145

Thr Ile

Gln Cys

Ala Tle

20
Gly Ser
35

Leu Gly

Asp Pro

Asp Thr

Asn Tyr

100
Gln Ser
115

Cys Pro

Gln Cys

Val Ser

Thr Gln
180
Ser Arg

195

Asp Leu Met

Ala Pro Leu

Ala Ser Pro

Arg Glu Thr

55

70

Arg Arg Val

85

Cys Glu Glu

His Leu Leu

Ala His His
135

Ile Cys Gln

150
Leu Asp Ala
165

Leu Asp Leu

Leu Gln Ala

Ala Pro Gly Pro Leu Pro Arg Ala Thr

10

Ser Pro Asp Ser

25
Val Glu Glu Glu
40

Glu Glu Gln Asp

Gly Lys Glu Val
75

Lys Ala Val Lys

90
His Leu Gln Pro
105
Thr Glu Pro Val
120

Ser Pro Leu Ser

Asp Cys Cys Gln

155
Ala Arg Arg Asp
170
Glu Arg Lys Leu
185
Asn Gln Lys Ser

200

Gly

Asp

Ser

60

Leu

Ser

His

Lys

Lys

Lys

Val

15

Ser Pro Ser

30
Val Gly Ser
45

Asp Ser Ala

Cys Asp Phe

Cys Leu Thr

95
GIn Val Asn
110
Asp His Asn
125

Phe Cys Cys

His Ser Gly

Glu Ala Glu

175

Leu Asn Glu
190

Leu Val Ser

205

_46_
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Ser

Cys
80

Cys

Trp

Pro

His

160

Leu

Asn

Val
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Ser

Tyr

Lys

Asp

305

Leu

Lys

Arg

Leu

Tyr

385

Trp

Gln

Val

Ile

Glu Val Lys

210

Val Arg Lys

Gln Ala Ala

Arg Ser Ala
260

Ala Ile Ser

275
Asn Thr Glu
290

Lys Leu Ser

Ile GIn Leu

Glu Glu Glu

340

Lys Tyr Trp
355

Gln Tyr Ala

370

Ala Val

Ala Gln

230
Leu Asn
245

Glu Met

Asn Thr

Asp Ile

Leu Glu
325

Tyr Asp

Thr Ser

Tyr Asp

Ala Glu Met

215

Ala Asn Val

Gln Ala Asn

Glu Lys Ser
265

Val Gln Phe

280
Thr Phe Pro
295

Arg Lys Val

Asn Tyr Lys

Ile Arg Thr

345

Lys Pro Glu
360

Ile Thr Phe

375

Leu Arg Leu Gln Glu Glu Asn Arg

Glu His Pro

Val Leu Ser

420

Glu Ile Phe
435

Asp Arg Lys

390

Tyr Pro

405

Gln Gln

Asp Leu Pro

Ser Leu Tyr

425

Gln Phe Gly Glu Leu Leu Ala

Met

250

Lys

Leu

Ser

Lys

330

Pro

Asp

Lys

Ser

410

Leu

Gly Ala Gly Thr Tyr Val

440

Gly Glu Glu Arg Asn Ser

Pro

235

Val

Thr

315

Lys

Val

Ser

Pro

Val

395

Arg

His

Gly

Cys

220

Phe

Lys

Tyr

300

Leu

Ser

Thr

Asp

380

Thr

Phe

Arg

Leu

Ile

Leu Glu Glu

Ala His Leu

255

Leu Glu Arg
270

Tyr Cys Lys

285

Val Gly Leu

Ser Thr Val

Gln Glu Phe

335

350
Arg Glu Gln
365

Thr Ala His

Asn Thr Thr

Leu His Trp

415
Tyr Tyr Phe
430
Thr Cys Lys
445

Ser Gly Asn

_47_
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240

Glu

Met

Phe

Lys

His

320

Ser

Phe

Lys

Pro

400

Arg

Gly
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450 455 460

Phe Ser Trp Ser Leu Gln Trp Asn Gly Lys Glu Phe Thr Ala Trp Tyr

465 470 475 480
Ser Asp Met Glu Thr Pro Leu Lys Ala Gly Pro Phe Arg Arg Leu Gly
485 490 495
Val Tyr Ile Asp Phe Pro Gly Gly Ile Leu Ser Phe Tyr Gly Val Glu
500 505 510
Tyr Asp Thr Met Thr Leu Val His Asn Phe Ala Cys Lys Phe Ser Glu
515 520 525

Pro Val Tyr Ala Ala Phe Trp Leu Ser Lys Lys Glu Ser Ala Ile Arg

530 535 540
Ile Val Asp Leu Gly Glu Glu Pro Glu Lys Pro Ala Pro Ser Leu Val
545 550 555 560

Val Thr Ala Pro

<210> 2

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 2

ggccauccug Uluuuuucce Uuuuuuuuuu ucutuuuuul uuuuuuuuul uuuuuuuuuu 60
UUUUUUCUCC UUUUUUUUUC CUCUUUUUUU CCUUUUCUuU ccuuu 105
<210> 3

<211> 107

<212> RNA
<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 3
acuguuccuu uuuuuuuuul uuuuuuuuul uuuuuuuuuy uuuuuuuuuu. ucuuuuuuuu 60
uuuuuucccu CuuuCuuCccC uucucaucuu auucuacuuu cuuucuu 107
<210> 4

_48_
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<211> 131

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 4

ggccauccug uuuuuuucee uuuuuuuuul ucuuuuuuul uuuuuuuuul uuuuuuuuut
UuUUUUCUCC UUUUUUUUUC CUCuuuuuulU CCUutuCulul CCUulCCCCC CCCCCCCCCe

CCccececececee ¢

<210> 5

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 5

ggccauccug Uuuuuuucce Uuuuuuuuuu ucuuiuuuul uuuuuuuuul uuuuuuuuuu
UUUUUUCUCC UUUUUUUUUC CCCCCCCCCC CCCCCCCCCC Ceecee

<210> 6

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 6

ggccauccug Uluuuuucce uuuuuuuuuu ucutuuuuul uuuuuuuuul uuuuuuuuuu

uduuuuuucc uuuuuuuuuc cucuuuuuuu ccuuuucuuu ccuuu

<210> 7

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 7

uuuuuuuuul Uuuuuuuuuy uuuuuuuuuy uuuuuuuuy uuuuuuuuy. uuuuuuuuuu
uuuuuuuuuL Uuuuuuuuul uuuuuuuul uuuuuuuuun uuuuu

<210> 8

_49_
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60

105
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<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 8

ggccauccug uuuuuuucee uuuuuuuuul ucuuuuuuuu cuccutuuul uuuccucuuu

uduuccuuuu cuuuccuuuc CCCCCCCCCee cceeeecceee ccececee

<210> 9

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 9

ggccauccug Uluuuuucce Uuuuuuuuuu ucuutuuuul uuuuuuuuuc uccuuuuuuu
uuccucuuuu UUUCCUUUUC UUUCCUUUCC CCCCCCCCCC CCeee

<210> 10

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 10

ggccauccug uuuuuuuuuu uiuuuuuuuu uuuuuuuuul uuuucuccul uuuuuuuccu

cu

<210> 11

<211> 62

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA
<400> 11

CCCCCCCCCC uuuuuuuuuu uuuuuuuuuu uuduuuuuuuu uuuucuccuu uuuauuuuccu

cu
<210> 12
<211> 62

_50_
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<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 12

ggccauccug uuuuuuuuuu Uuiuuuuuuu Uuuuuuiuul. uuuucceeee CCCCeeeeee

cC

<210> 13

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 13

UUUUUUUUUL QUUUUUUuuud UUUUUuuuuy. quuuuuuuud. uiiuuuuuud. quuuuuuuuy
uu

<210> 14

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 14

UUUULUUUUL UUuuuuuuud UUUuuuuuuy. quuuuuuuuy. uuuicuuuuy. uuuuuuuuuy

uu

<210> 15

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 15

uuCCUUCCUl UuUUUUUUUU UUUULLLUUL Uuuuuuuuud uuuucuccuu uuuuuuuccu
cu

<210> 16

<211> 62

<212> RNA

_51_
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60

62

60

62

60

62
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<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 16

uuuuuuuuug UUUUUUUUUU UUUUULLUUL UUUUUUuuUL tuuucuccuu uuuuuuuccu

cu

<210>
<11>
<212>

<213>

17
62
RNA

Artificial Sequence

<220><223> Synthetic RNA

<400> 17

uuuuuuuuug UUUUUUUUUU UUUUULLUUL UUUUUUuuUL utuuucuccuu uuuuuuuccu
cu

<210> 18

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 18

gguuuuCCUll UUUUUUUUUU UUUUUUUUUU UUUUUUUUUL UUUUCUUUUU uuuuuuuuuu

uu

<210>

<211>

<212>

<213>

19
62
RNA

Artificial Sequence

<220><223> Synthetic RNA
<400> 19

ggccauccug uuuuuuuuuu cuuuuuuuuu ucuuuuuuuu uucucuccuu uuuuuuuccu

cu

<210>

<211>

<212>

<213>

20
62
RNA

Artificial Sequence

_52_
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<220><223> Synthetic RNA
<400> 20
ggccauccug uuuuuuuuuu uuuuucuuuu uuduuuuuuu ucuucuccuu uuuuuuuccu

cu

<210> 21

<211> 62

<212> RNA
<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 21

ggccauccug uuuuuuuuuu CCCUluuuul uuucccuuul uuuucuccul uuuuuuuccu
cu

<210> 22

<211> 62

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA

<400> 22

ggccauccug uuuuuuuuuu uuuuuuuucc ccccuuuuuu uuuucuccuu uuuuuuuccu

cu

<210> 23
<211> 105
<212> RNA
<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 23

ggccauccug UuuuUUUCee uuuuuuuuul Ucuuuuuuul uuuuuuuuuy uuuuuuuuug
UUUUUUCUCC UuuUUUUUUC CUCUUUUUUL ccuuuucuuu ceuul

<210> 24

<211> 35

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

_53_

on
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62

60

62

60
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<400> 24

ggccauucull uuuuuuuuuu uuuucuuucu ucuuu

<210> 25

<211> 116

<212> RNA

<213> Artificial Sequence

<220

><223> Synthetic RNA

<400> 25

ggccauucce uuuuuuuuuu Uiuuuuuuuu Uuuuuuuuud uuuuuuuuuy uuuuuuuuuu
uuuuuUUUUU UUUUIUUUUUU. UUUUuUuuId. ucucuucuull uicuuuauuce uucuuu
<210> 26

<211> 101

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 26

ggeccguuccl UluuuuUUUU UUUuuuuuul Uuuuuuuuul uuuuuuuuut. tuuuuuuuuu
uuuuuuuuuu UUUCUUUUCe Ccuuuuuual uuuucuuucu u

<210> 27

<211> 105

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 27

ggccauccug UuuuuuuUugul uuuiucuuuul Uiuuuuuuul uuuuuuuuuy uuuuuuuuaa
UUUULLUUCU UuuuuuCcccu Uutliiuuaul uuauuuucuu uuggu

<210> 28

<211> 131

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 28

ggccaucccc cuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuauuuuuuu uauuuauuuuu

_54_
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uuuuuuuuuu uuuuauuuuuu uuuauuuuuuu - uuuuuuuuuu uuauuuuuccu cuuuuuuucce

uuuucuucuu u

<210> 29

<211> 116

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 29

ggccguucug uuuuuuuuuu Uiuuuuuuuu Uuuuuuuuud uuuuuuuuut tuuuuuuuuu
uuuuuUUUUU UUUUUUUUUU. UUUUUUUUUd. tuuuuccuut tuuuuauuce ucuucu
<210> 30

<211> 123

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 30

ggccauccee uuuguuuuuu uiuuuuuuuu Uuuuuuuuul. uuuuuuuuut. tuuuuuuuuu

uuuuuuuuuu  uuuuuuuuuu uuuauuuuuuu - uauuuuuuuu uuauuuuuuau uucuccuucu

uuu
<210> 31

<211> 87

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 31

ggccauuccu Uuuuuuuuul uuuuuuuuul uuuucuuuul uuuuccuuuy uuuuuuuuug
UUUUUUuUUL. ccuuuucuul cuucuuU

<210> 32

<211> 87

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 32

_55_
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ggccauuccu uuuuuuuuuu uuuuuuuuuu duuucuuuuu uuuuccuuuu uuuuuuuuuu

uuuuuuuuuL. ccuuuucuul cuucuuU
<210> 33

<211> 96

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 33

agccauuuce uguuuuuuul Uuuuuuuuul uuuuuuuuuy cutuuuuuud. uucuuuccuu
uccuucuuul uuuccuuucu UuuUCCCuuc uuuaau

<210> 34

<211> 101

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 34

ggccauuucc uguuuuuuuu uuuuuuuggu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu

UUUULUUUCC uuuccuucul uuuuiuuuuy ucceucuuua u
<210> 35

<211> 87

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 35

ggccauuuce Uguuuuuuul uuuuuuuuul Uiuuuuuuul uuuuuucuuy uccuucuuuu
ucccuuuuuC uuucuuccul cuuuaau

<210> 36

<211> 100

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 36

_56_
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ggccauccug uguuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuauuuuuuuu

uuuuuuuuuL uuuuuuuuuy uuuuuuuauy. uccuuuucuu
<210> 37

<211> 109

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 37

ggccaaccug uuuuuuuuul Uuuuuuuuul uuuuuuccul uuuuuuuuny uuuuuuuauu
UUUUUUUUUL uccuuuuul UCUUUUUUUL uuuuuuuuue cuuccuuuu

<210> 38

<211> 34

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 38

ggccauccug uuuuuuuuuu uuuuuucuuu cuuu

<210> 39

<211> 74

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA
<400> 39

ggccauuuull ccuuuuuuul uuuuuuuuul uuuuucuuul uuuuuuccuu uuuuucuuuu
uuuuucuuuyu cuuu

<210> 40

<211> 81

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA
<400> 40

ggccauucuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuucguuucu uuuucuucuu

_57_
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on
Ju
Jin
Qb

uuuguuuucu cuucuccuuu u 81
<210> 41

<211> 107

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 41

ggCccauucce culuuuuuul Uiuuuccgeu uuuuuuuuul uuuuuuuuul uuuuuuuuuy 60
uucuuuuuuu UiccuuuuuU UUUUUUUUUL uuuuuuuuuy ucuuuuu 107
<210> 42

<211> 109

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 42

ggCcauccee culuuuuuul Uiuuccgeul uuuuuuuuul uuuuuuuuuce uuuuuuuuuy 60
ucuuuuuuuu Uicculuuul UUUUUUUUUL Uuuuuuuucy uuucuuuuy 109
<210> 43

<211> 35

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 43

ggccauucul uuuuuuuuuu uuuucuuucu ucuuu 35
<210> 44

<211> 48

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 44

ggccauccee uucuuuuuul Uuuuuuuuuu. uuuuuccuul ucuucuuu 48
<210> 45

<211> 100

_58_
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<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA
<400> 45

ggccauccug uuuuuuuccc uuuuuuuuuu ucuuuuuuuu uuuuuuuuuu uuauuuuuuuu

ucuccuuuul uuuuccucul uuuuuccuul ucuuuccuuu
<210> 46

<211> 112

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 46

ggceguecug uuuuuuuuul Uuuuuuuuue  cCutuuuuuul uuuuuuuuuy uuuuuuuauu
UUUUUUUUUL UUUuUUUuuud UUUuuuuuud. uuuuuuuucyu ucuuucuuuc uu

<210> 47

<211> 145

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 47

ggccauuucc uguuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuauuuuuuuu

uuuuucuuul Uuuuuuuuulu uuucculuuu uuuuuuuuuu uuuuucuuuc cuucuuuuuu
ccuuucuuuu ccuuccuucu uuaau

<210> 48

<211> 95

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 48

ggccauuccu guuuuuuuul uuuuuuucul uuguuuuuul uguuuuuuul uuuuuuuuuce
cuuucuuuul uuuuuuuuul ccuuucuucu uuaau

<210> 49

211> 72

_59_
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<212> RNA
<213> Artificial Sequence
<220><223> Synthetic RNA
<400>
49
ggccauuuce uguuuuuuul uuuuuuuuul uucuuuccul culuuuuccu uucuuuuccu
uccuucuuua au
<210> 50
<211> 87
<212> RNA
<213> Artificial Sequence
<220><223> Synthetic RNA
<400> 50
ggccauuuce uguuuuuuul uuuuuuuuul uuuuuuuuul uuuuuucuut uccuucuuuu
uCCCUUUUUC uuucuuccuu cuuuaau
<210> 51
<211> 143
<212> RNA
<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 51

ggccauuuce uguuuuuuul uuuuuuuuul uuuuuuuuul uuuuuuuuul uuuuuuuuuu
uuucuuuuul Uuuuuuuuul uccutuuuul uuuuiuuuul uuucuuuccu ucuutuuuce
uuucuuuuce uuccuucuul aau

<210> 52

<211> 108

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 52

ggccauuuce uguuuuuuul uuuuuucccu uuuuuuuuul uuuiuuuuul uuuuuuuuuu
uuuuuucuul ccuucuuuuu uuuccuuucu uuuccuuccu ucuuuaau

<210> 53

_60_
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<211> 82

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 53

ggcauccugu uuuuuuuuuu uiuuuuuuuu Uuuuuuuuul. uuuuuuuuut. tuuuuuuuuu
uuuuuuuuuu uuucuuuucU uu

<210> 54

<211> 130

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 54

acacuccauu ucCuuuuuulg UuuuUUuuUL Uuuuuuuuuu uutuuuuuuy uuuuuuuuuu
uuuuuUUUUU UUUUUUUUUU. UUUUUUUCUl uuucuuuccu uucuuuucug acuucuaauu

uuccuucuua

<210> 55

<211> 129

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 55

guccuucugu UuuuuuuUuUuL Uuuuuuuuul Uiuuuuuuul. uuuuuuuuuy. uuuuuuuuaa
UUUULUUUUL UUuuuuuuul UUUUUUUCCcU uacccuuuce uucuuuucuu cecuuuuuuuu
ccuuacuuu

<210> 56

<211> 57

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 56

ggguccccuu guuuuuuuuu uuucuuuccu ucuuuccuuu ccuaaucuuu cuuucuu

<210> 57
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<211> 96

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 57

agccauuuce uguuuUUUUU Uuuuuuuuul utuuuuuuuuu Cutiuuuuuy uucuuuccuu
uccuucuuuu UUUCCUUUCU UUuuUCCCuuC uuuaau

<210> 58

<211> 115

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 58

ggccauuuce uguuuuuuuu Uiuuuuuguu uuuuuuuuul uuuuuuuuul uuuuuuuuuu

uuuuuuuuuu uuuuuuuuuu uuuccuuucc uuuuuuuuuu uuuuucccuu uuuau

<210> 59

<211> 107
<212> RNA
<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 59

ggccauccug uuuuuuuuul uuuuuuuuuy Uucuuuuuul uuuuuuuuuy cunuuuuuug
cuucCuuuUUC UUUCCUUUUU UUUUUUUUUL Uuuuuuuuuc uucuuuc

<210> 60

<211> 96

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA

<400> 60

ggccauuucc uguuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuauuuuuuu uuauuuuuucu

uuuucccucu uuuucuucuc uuuuuccuuc uuuaau

<210> 61

<211> 111
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<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 61

gcuaacuguu cculuuuuuu Utuuuuuuuu Uuuuuuuuul uuuuuuuuuy uuuuucuuuu
uuuuuuuuuu CCCUCUUUCU UCCCUucCUca ucuuauucua cuuucuuucu u

<210> 62

<211> 107

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 62

gcuaacuguu cculuuuuuu UUuuuuuuuU Uuuuuuuuul uuuuuuuuuy cutuuuuuuu

uuuuuucccu cuuucuuccc uucucaucuu auucuacuuu cuuucuu

<210> 63

<211> 92

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 63

gcuaacuguu ccuuuuuuuu uuucuuuuul uuuuuuuuuy uuuuuuuuuy uccuucuuuce
uuucuuluCcUl accuuacuuu acuuucuuuu cu

<210> 64

<211> 111

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 64

gcuaacaguu UcucCuuuuul UuuuuuUCCU Uuuuuauuul uauuuuuuuy uuuuuuuuuu

uuuuuuuauu uucuuuuccCu uucuuucuca ccuuacauua cuuucuuucu u

<210> 65
<211> 77

<212> RNA
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<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 65

gcuaauuuce ulauuguuuu Uuuuuuuuuu Uuuuucuuuc cauuuccuuc cuucuuacuu
cacuuuaccu ucuuucu

<210> 66

<211> 124

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 66

gcuaacuguu uuuuuuuuuu Uiuuuuuuuu Uuuuuuuuul uuuuuuuuuy. tuuuuuuuuu

uuuuuuuuuu uuuuauuuuuu uuuauuccuuu ccuuucuuuc uuaccuuacu uuacauucuu

uucu
<210> 67

<211> 119

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 67

gcuaacuguu ccuuuuuuul uuuuuuuuul Uuuuuuuuul. uuuuuuuuuy uuuuuuuuug
UUUULUUUUL Quuuuuuuuy uucuuuccuu ccuuucucac cuucuuuuac uucuuuccu
<210> 68

<211> 93

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 68

gcCuaacuguu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuauuuuuuu uuaucuuuucu

uuccuuuccu ucuuacucua cuuuacuuuu ucu
<210> 69
<211> 129

<212> RNA
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<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 69

gcuaacuguu cuuluuuuul uuuuuuuuul uuuuuuuuul uuuuuuuuul uuuuuuuuut
uuuuuuuuuu Uuuuuuuuuy uuuuuuuuuce uuuuccuucu ucuuucuuac cuuauuuuce
uucuuucuu

<210> 70

<211> 86

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400

> 70

gcuaacuguu uuuuuuuuul uuuuuuuuul uuuuuuuuc uuuuuuuuc uuucuuuccu
ucuuaccuua cuuuacuuuc uuuucu

<210> 71

<211> 133

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 71

gcuaacuguu uuuuuuuuul uuuuuuuuul uuuuuuuuul uuuuuuuuul unuuuuuuuu
uuuuuuuuUL Uuuuuuuuul uuuuuuuuuc culuiuccull uuccuucuct uuuuaccuua
cuuuacuuuu cuu

<210> 72

<

211> 144

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 72

gcuaacuguc cculuuuuul uuuuuuuuul uuuuuuuuul uuutuuuuul uuuuuuuuuu
uuuuuuuuUL Uuuuuuuuul uuuuuuuuy uuuuiiucuut uuuucucuul uccuucuuuc
uuaccuuauu uuacuuucuu uccu

<210> 73
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<211> 119

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 73

gcuaacugue ccuuuuuuuu uguuuuuuul uuuuuuuuul uuuuuuuuuy. uucuuuuuuu

uduuuuuuuu uguuucuuuu ccuucucauu uccuucuuau cuuaauuacu uccuuuccu

<210> 74

<211> 88

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 74

gcuaacuguul uuuuuuuuul Uuuuuuuuul uuuuuuuuuy uuuuuuuccy ucuuccuuue
cuucuuaccu uacuuuauuu ucuuuccu

<210> 75

<211> 101

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 75

gcuaacuguu uuuuuuuuul uuuuuuuuul Uiuuuuuuul. uuuuuuuuuy duuuuuuaaa

uucuuucuuu ucuuuucuca ccuuacuuua cuuccuuucu u

<210> 76

<211> 86

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 76

gCuaguuuuc uuuuuuuuul Uuuuuuuuul uuuuguuuuy uuuuuuuuuce  cucuuuuuce
guauuuuuul uuuuuccucu uuucuu

<210> 77

<211> 105
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<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 77

ggccauccug Uluuuuucce Uuuuuuuuuu ucuuiiuuul uuuuuuuuul uuuuuuuuuu

uuuuuucucc uuuuuuuuuc cucuuuuuuu ccuuuucuuu ccuuu

<210> 78

<211> 79

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 78

ccauuuuucu UUUUUUUUUL UUguuugUuUuUl uuuuuuuuuy uuucuuuccu ucuuuccuga
cuuuuaauuu uccuucuua

<210> 79

<211> 116

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 79

ccauuuuucu UUUUUUUULL UUuuuuuuuU uuuuuuuuuy uuuuuuuuuy uuuuuuuugu

uuguuuuuuu uuuuuuuuuu cuuuccuucu uuccugacuu uuaauuuucc uucuua

<210> 80

<211> &4

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 80

ggccauuuce Uguuuuuuul uuuuuuuuul Uiuuuuuuul uuuuuacccu uuuuucucuu
uuuuuuuuulL ccuucuucuu uaau

<210> 81

<211> 74

<212> RNA
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<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 81

ggccauuuce uguuuuuuuu uiuuuuuuuu acccuuuuul Cucuuuuuul uuuuuuuuuu

ccuucuucuu uaau

<210> 82

<211> 38

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 82

ggccauuuuc uguuuuuuuu uuuuuuauuu ucuuuaau
<210> 83

<211> 53

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 83

ggccauuuuc uuuuuuuuuu CuCuuuuuul Uuuuuuuuul uauuuucuuy aau
<210> 84

<211> 82

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 84

ggccauuuuc uguuuuuuuu uuuuuuuuuu uuccuuuuuu uuuuuuccuc uuuuuuuuuu

uuuuuuuuuy. auuuucuuua au
<210> 85

<211> 82

<212> RNA

<213> Artificial Sequence
<220><223> Synthetic RNA

<400> 85

_68_

oin
1]
Jm
el

60

74

38

53

60

82

10-2828978



ggccauuuuc uguuuuuuuu Uiuuculuul Uuuuuuuuul uuccuuuuut uuucucuuuu
uuuuuuuuuu auuuucuuua au

<210> 86

<211> 85

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 86

ggccauccug uuuuuuuuuu uuuuuuuuuu duuuguuuuu uuuuuuuuuu uucuuuuucc

UUUUuUUUUL uuuauuuucyu ucuuu
<210> 87

<211> 59

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 87

gguccuaagu uuuuuuuuuU UuCcuuCCuuc cuucuuuccu uuucuaauul uccuucuuu
<210> 88

<211> 62

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 88

gguccuaagu UguUUUUUUL UUUUUUUCCU UCCuucuuuc ccuuuucuaa uuuuccuucu

uu

<210> 89

<211> 74

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 89

gguccuaagu UguuuUUUUL UuuUuUuuuuuL Uuuuuccuul ccuuccuucu uuccuuuucu

dauuuuccuu cuuu
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<210> 90

<211> 95

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 90

ggccauuucu guuuUUUUUL UUUUUUUULL UUuuuuuuul uuuuuuuuuy. uuguuuccuu

cuuuuuccuu uucuuuuuuu uuauucucccu uuaau

<210> 91

<211> 70

<212> RNA

<213> Artificial Sequence

<220><223> Synthetic RNA

<400> 91

ggccauuucu guuuuuuUuUL UUUUUGUUUC Cuucuuuuue Culuucuuul uuuuuuuuuce

ucccuuuaau
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