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W LB D BT A 7 APESE B TIE B ARG LIRS0 E N DY . Z DT B AR SE T TR
A B —T =z (IFN)EZHUTHE IFN S8R AR I Lo THUESILD, Zavlic T8 IFN C
&% IFN-0 22 737 B 3NBVED A NV AREGYEDIEHRI IR B TETZ,  IFN BERELFEHL Dl
HNCRAL N E TEMSALTE T IED L L TR IFN AR T O GIE AL, [FN-a #2737 D
((SEEIAONNE RO A% 2 3oy S S IV/ANE TRCR G I % 2271 i NSk o¥aY T A R VA 6 AN

FELIE A TR (LR SRS DR S LIS I 23720 |,

BFSE5E TITE M IFNAI mRNA OZAMEEZATIE T D T, 2D ZIKIEED AT LV — 7
1575 mRNA OZEMIZB G52 L2 AL 2, KRS FOWEHN DG S5 antisense RNA
(IFN-al AS)7S IFNAI mRNA D% EMEIZBE G- 2 et 25 2Rt 1=, Z D5,
IFN-al AS . IFNAI mRNA EOFERIENL CTRIFTANC —ARBIE R ETE 528128 -> T, £/
IFN-al AS & IFNAI mRNA [fi# 2 @R L LE O BLA I 9% miR-1270 2 & 35241
F0| BEEEMEICA mRNA 22 E(LT 52 eIz 13, SHIZIE, IFN-al AS 7% IFNAI
mRNA % i85 3 2HRER AL LB/ 5% antisense oligoribonucleotide (asORN) 2N A /L A4
TS IFNAI mRNA OFEB A KT 52 L2 H0MNI L, 200 asORN (X [FNAI mRNA OFEH]
EHRTHZLCLOTIT ANV ANE A SRS IS D12 FTREL § BB ORI E S DL — KT
12HLB ZITE ST, ZZTAR asORN 23 in vivo |23 VT IFNAI mRNA 1 ONZ IFN Rt (s 1

FEDFBIE KA UPLD A VAN oA 7§ Z & & IET 5 Proof-of-Concept (POC) EBRZ1T o772,

1



asORN (205 IFNAI mRNA i ONZ IFN FiiiEfa FREO R BUE KIZEZDPLT AV ATEME in

vivo THEETDICHTZ0 . FLA NV A SE SN E B RER T T VB AR E L, ~V AL A

WAL TN FTA N ADIFRIZ BT 2058 TILH S50, BALB/c <X° C57BL/6 W o7 fE

72 EZBR F~ 7 A TIL T IFN Fii@s 70 Mxl VERLUTHY, HLy AV AMERE SR 4

L7545, Z D Mx GTPase 21 —RL T\ D Mxl OFEEIT TR IFN (2 X TR ICHIE S TRY,

K GTPase 1ZEKIZIBNT A BAL TV oA )V AEGe 95 L CHEDOHTT A VAN

RA-&£725 6, F-, =T ATKGERR T ANV A WLIRNZ LD | 2RISR DS

SNDRIBEAME AT D LMY AV AD HETEB R A RGE T D 2 &M TERW B R FAE S

57, 260 EEE 2B, asORN (215 IFNAI mRNA OFEH A @ U= 57 AL ATEVEOEE

[CXTAET VIR E CThHD LML BERERYZR Mx] Z2H BXGERETIZU AN AD WS HTE

DENHLNDE/NTE Y (Cavia porcellus) e T T NEIHELT- 7, ZIETIZ, B/LEYH 104C1

#HZ FV RT-qPCR T 2175 T, A BIAL T L2 oA )L AR T e MO B4 L RIERIC

IFN-al AS & mRNA OFELZ (AR, HRSEHIE2MEZTEL TN, R D Cavia porcellus

IFNAI (cpIFNAD)BIG D [RE &2 O EYTEEDOMERIIRIE KRG Cho72 1,

FZ T AWFZEICIB VT, epIlFNAL Bin 1% [REL, Z4vZ VT guinea pig (gp) IFN-al AS

eI OS5 E LIRERIZ IFNAI mRNA 222 ELT 528, WNIZEDORERER A BLF D725

asORN 78 IFNAI mRNA OFEEEZH KESHHZE% in vitro TRHREELTZ, % VT, 20 asORN 73

IFNAI mRNA FBEOHEKEN L, AERFTHUANATERZ R T 22 MR LT,
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RT-qPCR
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pRNA
eRNA
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seODN
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pfu
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MRE
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Antisense RNA

Antisense oligoribonucleotide
Proof-of-Concept, A& 3Z7iE

ELEVH

Cavia porcellus IFNA1

Guinea pig IFN-al AS

Open Reading Frame

Influenza virus A/PR/8/34

Endomyocarditis virus

vV R G

Multiplicity of infection
Reverse-transcription quantitative polymerase chain reaction
Natural antisense transcript

Long non-coding RNA
Promoter-associated RNA
Enhancer-associated RNA

Gene body-associated RNA

Long intergenic or intervening non-coding RNA
Noncoding RNA activated by DNA damage
Competing endogenous RNA

microRNA

Poly (p,.-lactide-co- glycolide)

Polyvinyl alcohol

Sense oligodeoxynucleotide

Toll like receptor

Plaque forming units

LI A R R R 11

Non-coding RNA

Bulged Stem Loop

miR response element

IFN RSB s

IFN-induced transmembrane



ASO Antisense oligonucleotide

siRNA Silencing RNA
RISC RNA-induced silencing complex
VEGF Vascular endothelial growth factor



% 1FE E/NEYD (guinea pig, gp) IFNAI BisFDFIE

1-1 R

il

# S 127 L2 IFNAI mRNA 8L~V DK EZ U & i< IEN-al 227 D%

BN AR CTHBLS IV, ORIV ANV ATEMEDHESND) BERREET D AR T in

vivo (28115 Proof-of-Concept SEBa % L7,

ZDOEBROFERIZHT-V . BALB/c =2 C5TBL/6 LV o7~ — %72 FEER Fl~ 7 21X 1T IFN O F ik

BAR T ThHD Mxl WERL TRV ANV ARIEINEDNRETHLIEND, BERERIR Mx] 23—

RUT AV ARGk $2 TR IFN O 52288% 1E s A ZF- T REZ2E/VE v (Cavia Porcellus) %

TIVEIITER I LT 457,

E/LBYRDRY ) MEHTIEH TLTOD, S T O RIEIERZREN T RD T2,

F£9° Cavia porcellus IFNAI (cpIFNAD %R E LTz, cpIFNAI DIRIEZEH 7=~ T, D IFNAI

EOMFHPEREHT ATV, ZORERIFIZ cpIFNAL ARG T EEM DHIT A NV ATEN A A 2RI

MRET LT, ZOFEFIMEMENT Y Homo sapiens, Mus musculus, Marmota himalayana D4 IFNAI @

Open Reading Frame (ORF)& &\ VHEINEZHF 15 FEOD cpIFNAI GAEDOIFAENH LN 2 57,

ZOHFTHHFEMERFRI B 3 FED epIFNAL FERHZERINL, 2O mEIEBLSE7- 104C1 €

Iy MG R BHESE I IZ Influenza virus A/PR/8/34 (PR/8 74 /L A)& 5\ Vi Endomyocarditis

virus (EMCV)Z i St K0 A )V AR H Sl IR 28 ME R A6 95 epIFNAT otz

INTEDHTANATEMZRE LT, ZNHORERAE G, Homo sapiens, Mus musculus,



Marmota himalayana P4 IFNAI 8ixFLigb @O ERIMEZ AL, S ROHFID ANV AEEZ R LT

cpIFNAI 54 1 % cpIFNAI SRE L=,



1-2 EBRIGiE
MIRREE R LT AV ADHESE

E/LEy MEVERHEZE AL B >k D 104C1 #ifd (ATCC CRL-1405)1% 10%EVRTE(Lr o g Vi i
15 (FCS) Z ¥ L 7= RPMI-1640 £5 i ThE 28 L7, A XBEIBIRME 15 B ko> MDCK i
(ATCC CCL-34)I% 10%FCS % & ¢¢ Eagle’s minimum essential medium " CEFE LTz, vV AK T
A Ak B Sk LAl (ATCC CCL-1)iE 10%FCS % €9 Dulbecco’s minimum essential medium
TR LT,

Endomyocarditis virus (EMCV; ATCC VR-1762)/% L #fif@{Z multiplicity of infection (MOI) 0.01
T 37°C, 1 FfHIERG S, 90% DM SR ZEMEZh RN oD K TRIGLIZ, F > hEICE &
L 7= influenza virus A/PR/8/34 (PR/8 (/L A, HIN1)IZ 10 H DR LFTID R IEReN TERLL
78,

TAN AT E 7T =27 B AIZIVITU EMCV 13 L, PR/8 VA /L A3 MDCK i

W TITo7,

cplFNAI DFE

/LB /A (http://www.broadinstitute.org/science/projects/mammals-models/guinea-pig/
guinea-pig-genome-project; released in February 2008){2331F% IFNA 7 7V — DA /v Va7 1L,
UCSC Genome Browser (http://genome.ucsc.edu)23iE = LTV % BLAT 702/ 7 L& L,

Homo sapiens, Mus musculus & Marmota himalayana DEEAFD IFNA 7 7 X V) —#@is 1 & kb
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e U720 5% L7 B R AW Y 7 s 7 = 7 GENETYX-MAC (version 15; GENETYX
Co. Tokyo, Japan)& WA —7" > U —F ¢ > 77 L— AZE T DAAENEZ R L7z, cpIFNA
77 XV —@inF D7 ¥ A 7L DNA Data Bank of Japan (http://clustalw.ddbj.nig.ac.jp) 7> &

LTV ClustalWO 2 X v [EIE LT,

CpIFNAl BRBIZ TR T T 2 I FOER

cpIFNAI A& {51 1-3 13 Hartley guinea pig O fififiif#k 1>l 77 7 2 DNA % polymerase chain
reaction (PCR)IZ L W ¥EIE L7z, PCRIZHW =77 A ~—~7 L Table 1 IZ/~7, A IHIEEY)

% Hindll/Xbal (2 X V) HIIREERALEE L, pSI XY ¥ —2 D Hindlll/Xbal FHAIZHHA L7z,

FNF VAT =7 ¥ 3 INT Viral protection assay

pSI-cpIFNAI f5ff 1, 2 . 3 & pSV-Beta-galactosidase control vector (Promega, Madison, WI,
USA)i% magnet-assisted transfection (MATra; IBA, Goettingen, Germany) % >, 104C1 Al
A LTz, BRI pSI-cpIFNAL #4f 1, 2 . 3 & pSV-Beta-galactosidase control vector
Z MATra A &iRE LEEIR T 20 0fHE L7 &, B L— b 1T 104C1 M3 E AL 15
SHEFE L CO A T aX—F— TR LT,
B B & AMIIARR TR D 48 WEFIR BN L7z, 45 cpIFNALI L7 5 A 3 ROEA
N REEAT D IO T D B-77Z 7 kv #—TEiEM: % Beta-Glo assay system

(Promega) D HESTHLIAENZHEVRIE L 7=, B2 3K 1E Viral protection assay % 1T 9 £ T-80°C



CfRE L7z, Viral protection assay |% 104C1 MifldZz FFLOE:FE HiF & & HIZ 24 FFH 7 LA >

F a2 _N—k L72%. MOI0.005 ® EMCV £ 721% MOI 25.5 @ PR/8 A /LA % &Y X H-7=,

JEYLt% 24 BE[E] (EMCV) E721% 48 et (PR/8 7 A /L A)NTHESE BIEDY, WA L AFHEMD

AR R 2 [ L7 EE A WST-1 7 v B A I K 2 MR OFHINC LV EE L7z, =

AU 2 % 2 D 6 mM WST-1 (2-(4-Iodophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-

]

2H-tetrazolium, monosodium salt)3s X O 1-Methoxy PMS (1-Methoxy-5-methylphenazinium

methylsulfate) ([F{ALP) IR UG STz, £D%., I NBREEZ TN UE 725 SOSZ 18,

~A 77— —=F—2XV 450 nm B L O 655 nm OWEE ZRE Lz, £V x/Lic

F1F B OD450 nm-650 nm 1 L(P > 77V 7 = 7LD OD450 nm-650 nm)- (7 A /L A JEGE D 7T ODaso nm-650 nm)

TEHE LT,

weEt T

=111}

Fig \Z R ISR, AR Z L7z 3l T a v, D7ed &b 3 DO Lz

EROREKETH D, AEAEMEIIAT 2—7 » MO tREZ AW TITo72,



TRy g BE

Z OHFFE T L 728 s 713N T OBk 52 A3 % :AB671739 (Cavia porcellus IFNAL),

AB578886 (Homo sapiens IFNA1), NM_010502.2. (Mus musculus Ifnal), AY962656 (Marmota

himalayana IFNA1),
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1-3 #ER
NAFALV 7 F=TATAZED cpIFNAI DFIE

AKX AL T T 47 AFHTOFE R cpIFNAT DA% 15 FifS7=, 2D 15 FED cpIFNAI A
IFA2TEAEYN /A L Scaffold2 (IZRFEL THY, 2O —RiEIkIE 546-564 bp (2720, Tl
INDHTEENT 181-187 Th-o7= (Table 2, Fig.1A), T 15 FHOD cpIFNAIL GEAHTD 5,
Homo sapiens. Mus musculus X ONZ Marmota himalayana D% IFNA1 O IERCFNF ONZ TR/
FRBCA SRS m R EIE R A 5% 3 OO epIFNAL BRIz IR Uiz, 2O TIaeEdl 1 23 Rbh S
FARM:A 7R LTV /2 (Table 3),

INBD epIFNAL BERIOHEE T /BEECFNIL, 22 C C RKuRfEIRIZ IFN 22 7B IZHEA 72
IFN-0, B, 8§ 77— 7 X F =N PIFETHI LN IS cpIFNAL A1 IFN-a 2 378
Ha—RTHIENIRIBENTZ (cpIFNAL 4 1 OT7 L/ EEELHOARIEIME G #HE TFN 7 73—
FF ¥ —7% Fig. 1B TR, BT, Al 1| OT7 2 BRESNZIH 7= 3 DOFED [FN-al 227378
DT BB N TFN 27 3T —BLH OB (25 Ui @V A R Z 7R L= (Table 3), Bl
RN LT, IFN-al fiEfiliZ o 32781 3 ST, Cavia porcellus &53 58 FRcb TV MFAE CTdd

Marmota himalayana @ 1FN-al #2307 B EL 7 31T ¥ —BLFNZ R ROMHFEIMEZRL T,

gpIFN-al ERIZ L _TB DI A NV ATEE DK

PR/8 VAL AET-1T EMCV JEEYLE/LE b 104C1 fIa SR/ 28 MERh AR

gpIFN-al A 5 2 /G DOHT ANV ATEM A MRFT LT, Fig.2 (R 91T, epIFNAI Az BN

11



L7= 104C1 ffREEE FiE2 N2 EE28 U7 104CT IR, il 3 8 A MIREEE Fyg ok %

EMCV J& 4Bl aFre | 2 TORGLE TRIIAZE M R A EIARS BTz, PR/8 WA /L ARGl

JEZFBUNT, AR EAERITR LB BRI D 65%I2 5L 88% (f5Eff 3)/H 5 105% (5t IIZET

A1 L7-, EMCV JEGAMAE Tl 83% (64 3)7°5 104% (Bl DOARRHMIEE R AR L, R

AV SRR AR 23 7R T 7T4% DA AT =R L A B E L Qs YL EDHTT AV AR

FRFS IR OSAF AL T A~ T 4T A HTOFERIZISNT pIFNAL 15AH 113 PR/8 X TOEMCV

YR TR RDHLT ANV AR Ra 7R L, IFN-q, B, 8 773V — 7 % F ¥ —lF N IFNAI D%

B/ 7 X BRREBN OB TR Ui mV MEIEMEZ A 528055 epIlFNAT LR ELT,

12



1-4 BE

BFFEE TITTAETIT, Bh IFNAI mRNA OEG MR BUHIENHEREL . £ Hi2fe< IFN-al
BB DREEIZ B BB R B T OWH OO S FEY) (Natural antisense
transcript, NAT) C& 5 IFN-al AS Z[AEL7T= ', 2@ IFN-al AS (X EH#HDOIET—RME RNA (Long
non-coding RNA, IncRNA) CTHY, IFNAI mRNA &2 “AREEE L9 HZETlR mRNA %
LEALTHIEEALNI LT, ZARSHIERKIZE D mRNA OZEEL FiE, IFN-al AS DFERER 2
A TdDH mRNA BRI OBLFIHHIERL L 72 asORN O BAME A (2L - Ch FFHLE4, IFN-al
AS LAIFRIZ IFNAT mRNA FEBLL ~L A IS 7223, IFN-01 AS OFBU B I RIZS /205
=1,

ZNBDHIZ in vivo S T THEES DI213, 7 /VEMHIKOD IFN-01 AS (23N T IFNAI
mRNA ZFEi T DMARER AL ZIRTEL . T DORLHAH72% asORN 73[Rl mRNA OFEEZHI KL
fi e b LTIV ANV ATEMEATE H 9% POC SHBRAATOLEN -T2, LA LIRD 5, BALB/c,
C57BL/6 LW o T AR HER 7R SEBR ]~ 7 A1, IFN RIS ZEBR - THY, EvA VAT T =
IR —%a— 9% Myl Bin "2ICERER T L0 SBEHE T RATIER 722 Mxl Bis1
ZA L TR IFN IS O E R & ATRE L DB By MeET VL LT,

AREEIZBNT, BEHIL pIFNAIL %Z[RIE L, PR/ VAL AHDNE EMCV % VT DEGRI x5}
T ANATEMERARBIR T FEMICH R T AL AR LTz, 3 2 B CIE, ARIA 7L

A NVAEGLTE VT NET VA T, epIFNAT RiE A - $H DIRE S5 gplFN-01AS O

13



HER AL BEFINT 3% asORN 23, B CHLY ANV AIEM A2 R ZEZ2MEEL 72D T, £ DR

ko S AN

14



%2 E gpIFN-al AS OHFUVANVATEEDKREE

2-1 HFx

UTAEDBRFEN DT ) DO KR INDEEE D TN TODZEBRHOENTIRY, Ho B Ea—R
L72WVEEHD non-coding RNA (IncRNA)DTEAEN B H2MI /2572 4, 20 IncRNA 13 200 Hi k%
KR DB XA —R L7V RNA THY, pRNA (promoter-associated RNA), eRNA
(enhancer-associated RNA), gsRNA (gene body-associated RNA), lincRNA (long intergenic or
intervening non-coding RNA)35 T8 NAT (Natural Antisense Transcripts)23& 5,

K0 IncRNA (T8 {5 T ORR G B4R S 4 5 Te 2 kb OFEIKICHRL TIRY, KD 65%03 71

T — IR E E 9D pRNA, 19%3 T2\ —FEIICAFAE T 5 eRNA THY, 5% 03851
DIFHNBERT-IND NAT L7025, FR0D 11%% 5525 IncRNA [TH5G-B AR KV 2 kb B b=y
DI — RIS 9% lineRNA THS 1518,

TN =R T — 2 —E DGR A 1WA B AT D2 e Z 2D,
IncRNA DK EIHE TS HIENE ST kT2, £722%<D IncRNA (TEENIZSBIEL THD 19,
TR T Ay IR BN B A ZEM BN ESILD, LU D, ZETEX LIV TET
IncRNA |2 X DHAGHIHI) 1%, A RNA EAKICED LD I0E TS D8 5 7 DO EHl =
MZEDHD THHEWIHE D RITZ RO HILTND 2, 165 T IneRNA BEEFDTE Y =17 ¢
Y7 HIBNC R T ENL, B =y MR T OSHET AR (e IERREICA

HEEZBND 2, —J5, IncRNA (3, B ER MO BAR - RGN W Th B RREAFF S Z

15



ENEBND 228, ZDOXZ AT DOISELHETIL. IncRNA 1T3855% 2420 9> RNA OiE M

OB~V ATRETT 52 LI RLOBERET 5, #1213, IncRNA, NORAD (noncoding RNA

activated by DNA damage)l& RNA #5 &% 737 PUMILIO1 & PUMILIO2 &f5E L, Zibsy

F-HMER) mRNA EAEAT 205 [HE T2 202425 &7, IncRNA (T3> RNA Sk 2 3

HZELIZIVEER) RNA OFBLETEMEZ ST 5H D 23%Y | competing endogenous RNA

(ceRNA)EFRT % ceRNA (Z1F microRNA (miR)IZHE S LE D@E 2 HET 2L 0N E b, 2,

ZDEH7% IncRNA 23l HIN ReaFe S DO IV TAERI 3 F-& 11 THAERT20ER D,

Z D728, ceRNA [Z2U T, ceRNA XHEH) microRNA [E]D 5y - 1:1 (25215720

ceRNA TEHZH 350D IncRNA L3:[FL THEEA microRNA ([ZH7-HZ L0355 3,

BFFEEE TIL, IncRNA OHITH [FNAT 8 fn1 OWiEHHER G- Z415 NAT (IFN-01 AS)IZL5

IFNAI mRNA O#RGA4 MEFR B HIEIZ DWW THFFE 2 #E6D CTRY, ZAVETIZ IFN-al AS 23 IFNAI

mRNA & ARHE TR T HZ LIV EZ BT 5L, £72 ceRNA LT miR-1270 ZW 75,

FHET2HZETAR mRNA OFEBL A~V EHE KT HIEEREL CTEIZ 13, ZOMEFE T, IFNAI

mRNA %3859 5 IFN-al AS DRERERN A1 BLF7) 5725 asORN 2% AS L[RIEEIZ IFNAI mRNA

DFIEBL )V EHERIELZEE R ELTWA L 22T, 2D asORN ¢ 5-L . IFNAI mRNA D%

BEHIET LI, EET TRy ANV A REMR T 5 POC FEBREFHHILT., ZHETOH

e EH 1 O FERINOE/LEY D pIFNAI %[FIEL . gplFN-al AS (TR IFN-al AS CHERLTZ

£91Z gplFNAI mRNA L[l — DI B2 — 0 Zm e L Tnd,

16



ZI T, RETIEENLEY M HWE POC JEERE1T97-8, gplFNAI mRNA %3843 %

gpIFN-a1 AS DEEREN AA L Z R E T HLEBIT, ZOR AL ELFNHB7022% asORN 23D 5 &[]

FRIZ gpIFNAI mRNA OFBLZ RS WL LA MR LTz, FitW T, BTy MRUEIZZD asORN &

53572 Drug Delivery System &L T poly(p,-lactide-co- glycolide) (PLGA)?2 ZEHL | &

Iy MR WRRME LRI BE 2 N C gpIFNAT mRNA 681 % # KAL 5 asORN OEf AR E R EL

720 Y EEEDEHV, ENARIAL T V2 AV ARYGEE VY MRJEIZE/LE Y b asORN %

B H UL A, in vitro FEBRAE B LEEEIC . IFNAI mRNA OFSHL A2 PR SHEAH55 8 ey AL A

IHZAR FEELZEITRIIL =D T, LU I OFEM A HE T 5,

17



2-2 EBRGE
Drug Delivery 3K

PLGA (lactide:glycolide = 75:25, MW = 20,000) & polyvinyl alcohol (PVA; Gohsenol EG05)/%%
NENFDEHIEE & ARG AL FE T B L7, Chitosan (GH-400EF) | Hili2»HHEA L
77
MERER LY ANV ADHESE

ELE Y MEVBHESEMAZ B kD 104C1 #IfE (ATCC CRL-1405)1% 10% EARIE(Lr iR Ui i
7 (FCS) Z¥IMLT= RPMI-1640 B5 i CHEFR LT, 1 X IR AN L B B >kk> MDCK
Jld (ATCC CCL-34)I% 10%FCS %% ¢ Eagle’s minimum essential medium H CEz#& L7,

PR/8 UA/LVAIZ 10 H DR LERINO JRIFIEN THIFESE 72, PR/8 U A /L AJiliiZ MDCK #

faz AW 77— 7 e A2 EOPRE LT,

FNF VAT =7 ¥ 3 AT Viral protection assay

sense oligodeoxynucleotide (seODN) (Eurofins genomics)% H V7= 104C1 M@z 517 5
gpIFN-al AS OFEHLINHIIL. 2.9 pg % magnet-assisted transfection (MATra; IBA, Goettingen,
Germany)IZ X VW B A L7c, EALREEHET 572 DIZ pSV-Beta-galactosidase control vector
% 0.1 ug Mz 72, BARHIIZ1E seODN & pSV-Beta-galactosidase control vector & MATra A & i
A UZEIRC 20 3 IFRE L7-t%. B L — b BT 104C1 MlRIZE AL 15 0 §E L CO,

A Fa_X—=F—|ZRLT,

18



37°CC 6 WFfE]A > F 2 X— N L72%& . PR/8 7 A /LA % MOI 25.5 TG = H7-,37°C T 0-48

REfE A o F 2 _X— h L7, B 2 820 U gpIFN-al AS/mRNA OFEEL L~V &3~ 2%

L EBITB-HT 7 b F—BIEIEE Beta-Glo assay system (Promega) D L& ST 7 B E LS fE WV

HIE L=,

seODN (& gp/FNAI mRNA — A& O /L— T T, AS DNV—T &g 7Y XA X

T 5 b O FLRYITRE L2, seODN O PR & M FERLFIIX Table 5 (27~ L7z,

asORN (Gene design)i% FFL O gplFN-al AS #§8E N A 1 L7 HEXEF L7, £72,asORN (3 Toll

like receptor (TLR)7/8 |2 & % 2% [RlikET 5 728 GU (& TehAdsl] 2° (X [EhHEE L TRXEF L., 2°-0O-

AFAES Z LTz,

Total cellular RNA D & strand-specific reverse transcription quantitative polymerase

chain reaction (RT-qPCR)

Total RNA % TRIzol (Invitrogen)iZ & ¥ i L. TURBO DNA-free DNase I % = I (Applied

Biosystems) (2 & D AFHL L7,

DNasel LB L7-W o PN H U R T T 4 ~—TT7=—1U 7 L. 100U @ ReverTraAce

CREERD)DAF(E T T, 50°C30 WIS &8, cDNA 248k L7z, &iZ, U TF7e s/ 7 L%

ffill L C. DNA Engine PTC-0200G (Bio-Rad) T® PCR (Z L ¥ cDNA Z¥iE L7, 95°CT

L DEIOT VA vFaX—a & ZRlHi< 22~38 A 7 /1 [95°CT 15 #f#], 72°CT 1

19



o (T=—V 2 TREEZ1YA 7 0HT=0 0.3°CFiF D), 72°CT 30 PG S H 7z,

gpIFNA1 mRNA 3 L 8 AS OO 7= 012, ZHEH RT D gpR1 38 LW gpFl 754 <

—. WNZ PCR D gpFIB/gpRl1 7T A ~— %l L=, GpB-7 7 F > mRNA IZ-DW\T

L. RT @ nona-deoxyribonucleotide random primer mixture (% % 7 /31 A)F LY, PCR H

DepPp—T 7 F U FRT T A ~—ZfEH L7, RNA FEHL &I SYBR Green I (Roche)Z U,

Chromo4 real-time PCR analysis system apparatus (Bio-Rad){Z & ¥ fi##T L 7=,

asORN &4 PLGA 7/ %iF (PLGA-asORN)DFHHL & PLGA-asORN DE A

PLGA-Antisense oligoribonucleotide (PLGA-asORN)IZ/KH CHO =~ /LT a U IEEYREIEIC &

VIR L 7=, PLGA 27 & b /=% J — )VIREWIZIEMR LT-1% . asORN A = PLGA &K

WL, Tz M S A PVA KIS Z BEL THER R 2 78 S &, Bbh

7= . PLGA-asORN (Z asORN Z 1 2. PLGA-asORN % {E#l L 7-, PLGA-asORN D& A S5

WL D72 D12  PLGA IR 1.46-2.26% (w/w).asORN 3, 6 pg D5 CHEEFESE O PLGA-asORN

ZVERLL | RNase free D/KICHBRE L7-%, ALV T7T v 7 AL, 4CTHEFRLE LT,

¥ L PR/S U A /LRI

Hartley guinea pig (M. 4 B ER)IZIGAKEERM B2 HIEA U7z, AFEIR &MWL, Fasx s

MZEEBZGBOT B b a2/, BEERRFEY EmP ATt v & — 0@tz c

INAESNTZ, 4L 5725 E/LE v b ORE% pentobarbital sodium salt (30 mg/kg body weight)
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GET RO IFENESHZ L 0 R L7z, fe L FEBSER (10° plaque forming units (pfu))
DA A VA 100 pl & — DD RPENIZHERE LT, PR/S VA /L ABIHIZKIF 5
PLGA-asORN D52 595 72012, 7 A /L A J&YL 6 BERIATIC 100 pl © PLGA-asORN %
SPEPICEERE LTz, —EORETIT Y A /L A G D 18 BFH] 12 PLGA-asORN Z R L 72,
EFRIEICET D PRI8 VA /L ADHEIEIZ & IE T PLGA-asORN DN R Z G5 728, v A
Jb ASEGLAL Dk % 72IR T, BRERLER U 7280470 & SRR & OB Beifi A [RII L 72,
PLGA (2 & 2@ MRl O 720 E/VF v b OKRE & EMGRE 2 HE L7, PLGA-asORN 73
gpIFNAI AS/mRNA FEHBUZ KX TR AT T 572 0FENLE Y &2y ML EX —LF b
U 7 2 (200 mg/kg body weight) (RSB D JFPENTESTIC & W NERNCZEE <&, IHEIKL

OVRUE LR 2 $H R A1 RT-qPCR 12 L 0 fi#dT L 7=,

Ty va R

AWFRIZH N2 BB FITLL T OBEF S Th D, AB671739 (Cavia porcellus IFNAI),

AF508792 (Cavia porcellus ACTB),
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2-3 MR
PR M gpIFN-al AS FEBLHNHIAS gpIFNAI mRNA FEBURT 2R

POC FEBRIFENGEIZHT-0, F7° gpIFNAI mRNA OZ2EAIZBI D gplEN-al AS DFSRER A1 %
RETDNEEND ST, £ T, gplFN-al AS FEBL~/LDOEF ZFEIEIZ seODN v w7 FEhR
E{To7c, ZOEBRTIE, mRNA O ILES)H/ER LT seODN 23 gplFN-al AS 25 S 75
& WNAEME RNaseH OFEIZED AS RNA MRS bR 2RI H LTz, 2O, gplFN-al
AS DR EA 72 FE BN 2 ZL. AS BB ~ULDIK T A gpIFNAI mRNA 35U T T 5
BN ATREIC T 5, ZOfEHTZE L, gplFNAI mRNA Z78# L, ZE LT D720 IC 0 Ee
gplFN-01 AS O E LI HHEEERN A D BNIC7D 1,

FICET R RNX — T A—=2% Wi/ =L X —I28% RNA folding 712
Z2 30 % FAVN, gpIFNAI mRNA O A% TRILT (57— 23RS T) 24, Bl L E L
RIS ND A 10 81X WY DJRPTR A G T DT LhvRaSN T (Fig3A) . ©Z
T, EEEO — AREEIRICH D T | F T DV—7 15y O ILELS )3 572% seODN O S2
~S6 Z/ERKL (Fig.3A) . 2450 seODN (2L AWK gplFN-01 AS FEBL~D FAEZRFTLT-,
ARIEBRIZIT MR seODN 1dd> 2 TH D703 o72, Thud, TV ECHENME L 7z [FIFE O FEHRik
BR7ND — AREHFEIR O Y IEEC S 755725 seODN 134T gplFN-0l AS Zadik 3201 Tld/ed 1, AS
(TS G L720 ) seODN Z LURE D FEBRODREMEXT R ETHZ LN ATREL B 2 7o b Thh D,

Fig.3B (TR X912, S2, S4 LT S6 @ seODN & 104C1 235155 gplFN-al AS DI

PR INHIL 7228, S3 F3L VS5 M AT AS RNA OFEBUTEEEL 727> ~7= (Fig.3B, S3 X
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'S5 % mock LHHR) . S2,4, 6 DFAIL, [Fl—HIAIZIWT gp B-7 7T mRNA OFBUIE

B T2 > T= DT FLIT- R BLINHI N F L gpIFN-0l AS [ZRERAE A2 U7, L EDOFER I

PABE D FZBRITIT S4 23R | gpIFN-al AS DOFEBINHINS gpIFNAI mRNA FEBUT KT TRz

Miatliz, £72. S3 ZfattstBEL THWAZEIZ LT,

BT, S4B DU NE S3 A A LT 104C1 ABIEIZ PR/ WA /L AR YL 7=, Fig.3 LRI, S41%

JEYL 0 IRFfETIZ 38U T gpIFN-al AS OWRIMFR B~V 2 F S/ (Fig4A &Y 0 I ds1F

% S4 & mock F721% S3 D gplFN-al AS 73z tb#k) , — 77, S3 B AMALR> mock AfEIZI U

TILZDORERITZRD SN2 o7, PR/ 8 7 ALV AREGE % . S4 FIMIIZISUT gplFN-al AS DI

IZEE L. a4 36 B CTF OIBUTHR RICIEL . S3 MiadH AV T mock MLV E K 4 fF 50

FEHL~L AR LT, mock AIEIZISITD gpIFN-al AS FEHIL~L 1% 36 REE AR ZIE [RIL~ L

THo7=03, S4 FIEIZ I T AS Zr F8UT 208 L | [RYLt% 48 BRI 36 BB — 27D 5 76 %

DD 2R LT ZOFEFIE. seODN (Z21Y IFN-al AS DN K PEFEELAINH L7~ Namalwa B Y

UERIZEBW T, WAL REYLIZED AS DL~ RNABBIK T LB 7 a7 7L NZHEEIL T

V72, seODN3 (ZBIL T, NIKIPED gpIFN-al AS DI BLICHEE9° | JRYL1% 36 FEE T

mock ML E[FIERZRFEBL 7 07 7 A )V AR UTEDs | E D% 48 RFHET gplFN-01 AS OFHIL-~L

ZHRESET- (FigdA b),

ko> S4., S3 EAHMALIS LT mock MALIZH31FD gpIlFNAI mRNA FEHLDOREFFELIL, AS

RNA OFBL 7 07 7 A )L LAk Th -7 (Fig.4A. ), mock M gplFNAI mRNA (X, VA /LA
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JERYL% 36 IRffH] TR RL ~UCEE Lo BIRIE RIS B O BIAHERF L7223, S4 ALl gpIFN-al

AS LIRIUL, YLt 36 BFICR IO — 7 2 R~ UT- 12 e 1% 48 BFIZ)>T T IFNAI mRNA O

FBE 64% > SE T, ZHUTI L, gplFN-al AS OFRBL7 07 7 )LV TSN EHZ, S3 1,

JE&YE 36 IR DRE 51 C mock Ml & [R S D FEBIL ~LTdh o7z gpIFNAI mRNA %% D% 12 KffH]

T 20%EINE=HCuz,

S4%, 83 M seODN, Toll like receptor (TLR) 9 (2 &> CREFRIIN DY L R THHIEAT VAL CpG

TF—=TEEET 23 BARL 6 RpFDRIE L7&YE 0 RFfRIORF AT mock Ml e Fie L

gpIFNAI mRNA FBLOHENNZGRD 720 ->7= (Fig.3A T, YL 0 IFfE]C S4 F7213 S3 & mock & kb

B), ZHHOREFIE, S4/S3 FAAIIEIZ I\ TRIZLS T gpIFN-al AS/gpIFNAI mRNA FE 50D

Z58)1%. seODN 73 TLRO ZHII L7~ Z 21255 IFN JEZ&Tldzed PR/8 VALV AREYL |2 Lk X

TP B SRR L B0 DTl = LA IR T 5,

gpIFNAI mRNA L ~UZ%9"5 seODN AHAHH) asORN D& AZh 5

FREOFEF LY BR IFN-al1AS OFELINHI D56 L REE 112, S4 seODN IX gplFN-al AS 12X%

gpIFNAI mRNA OFEFNL 25 e TREMENBRRES IV, £ 2 C, gpIFNAI mRNA FEL %}

3% gpIFN-al AS DIEH %% H T, gpIFN-a1 AS O mRNA B ENL 5 %D asORN %38

FIRHIEHZLIC LT, ZOFEBRIZHT-- T, S4 seODN DO ELEC I AR 7B AT 2°-0-AF

VLR ATRaF F = —ME S AR AL . asORN4 ZERK LT, F7-. S3 1T FHLINHI EBr D4 B EE
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P& C gplFNAI mRNA FELZH RS L8 R R ULTIZED b, [AERIZ asORN3 BIERLL | & FIFE

BRI,

AR TR 5 B SR O e e B E LT, S3 seODN O FEEL S (gplFNAI, X7V AT K 252~270) %

3RS T I HEATS ncasORN (gplFNAI A7LAF R 270-250)%/ERLL 7= (Fig.3A ) , A

B s1% BLAT (http://smithlabdb.usc.edu/cgi-bin/hgBlat?command) (ZJVAR R L, A~ ncasORN (Zxf

T DA T X = MIENTE YN A EICHFELRWZ L2 MEGR LT (7 —XIIRE T,

AsORN4/3, ncasORN iff TNZ seODN (S2-S6)iE. TLR7/8 |2 L DRk Dl BB X5 IFN-a B &

O TNF-a PEAEZRET 272D, £ DHERLSNZIE GU ICE D EF — 72 E 07N IDITEREI LT

29

VT, 104C1 FMARIZ asORN F721% ncasORN & AL, E A 6 BEfE#% 12 PR/ 8 VALV A% %

Yux | BB RT-qPCR (245 IEN 43 F D FE BT 21T >7-, AsORN4 AN Tl

gplFNAI mRNA FEHLL ~ LT PR/8 A /LAY 24 FF[H]# (2, ncasORN ML L~ 4.7 £%

EVMEA R LT (FigdB., ), Bb IFNAI mRNA L2514 % asORN D BB A atL7-

Namalwa B UL/ RERDEEBRCHIZIL 722912 1, asORN4 DE AT gpIFN-01 AS DFEBLIL ~LZH

99 ncasORN DA LRIFEMEE R L7 (Fig.4B. L), asORN % ncasORN & gp B-7 27 F

mRNA DR EN B I RIF R -7 (F—HIRET)

—77 asORN4 &1 5720  asORN3 % gplFNAI mRNA (Zh1Z., gpIFN-al AS OFEHITE Hl %)

RARUTZ, asORN3 O AT gplFN-al AS OFBLAH RS | £ O TIEGL L 24 FFFIZFR
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HHENT-DH 36 W] Tl RAEIZEZEL . asORN4 F£7-13 ncasORN EEER UK 1.7 5 m W HL X

V7R (FigdB., 1),

gpIFNAI mRNA [ZBJL Tl, asORN3 & asORN4 [T A /L A &Gk 24 R[] E TIEFER DR BLL -~

IVEFHELTZA, asORN3 X% D gplFNAI mRNA FHL ~L A S5 IZH K S gplFN-al AS

DY E LRI 36 RFEI 2 IR ARMEIC T & T 7-, ASORN3 B AMIRIZIS TS gplFNAI

mRNA D Fg KFEHL 11, asORNS HIfEIZ LB LK 65% i Tdh-7= (FigdB, T),

asORN4/3 3 A Flfe CTHIZR S 17 gpIFNAI mRNA FEELOB KL, RIG-1(L T /A BEFEE A

TF--D 1285 % asORN4/3 D EHEE%S°, ZA5 asORN 73 gpIFNAI mRNA (ZHEA UIE 5 2 A4

RNA OFRFRICL0FFEINIfE R LITE 2 e -T2, 2T, RIG-1 12X % RNA #2157 0o

ZUUEEREE DML THY 13233 LA RS U7 asORN4A/3 (21X Z DOV B FEAMT G- S0 TU VR0

728 ThD,

gpIFN-al AS :5XTF gpI/FNAI mRNA OFEHL-~/L 1, asORN3 ALY asORN4 EA e

Z BRI TNeZENE, BBy MNEYLE T /WIZEDLL T O POC EBRIZIE asORN3 Z VWb L

L7z,

104C1 HFZ~DHE A 215 asORN3 @D PLGA T i F~DHE ALHDOZEFHL

gpIFN-al AS/mRNA DA #4325 asORN3 @ in vitro TOZNEN . in vivo 12V TH AS

BIO'mRNA OFHL L RIERITHIEIL . ZOREE PR/ VAV ADE LA E 5 nEEMEA

)Ly MEGTT VA W TREET S HBY T, asORN OXIE R G- D=8 DF U7 LT PLGA
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T kLR U=, PLGA IZE 0 fRVERY < —F K0 1 34 THY., A549 HifIZF31F % PLGA Ki

T (AR 400 nm Z {4 FH)OEVIA A IFZER T, Vmax [ZHIfES 2378 1 mg H7-D 39.84 ug TH

V. Km T 44 ng/ml 27~ L7z 28,

ZIVET PLGA I, invivo - FIZ7 ZOENRIZT 7 AIN DNA %8 AN 92552060k 35 <0, AR

oA T Z M2 T MTE N T miR mimic 24555 FER 36 (T TS 230, PLGA HK#

B Ko TUIRIEMET AR A AT NS IFN IR E L2 EEh 5 37,

REBRIZHT-> 7T, PR/E VA /L AYGE 104C1 HARIZ asORN3 &%} AL7- PLGA F JHi+

(PLGA-asORN3)% 3 AL, gpIFN-0l1 AS & gpIFNAI mRNA DOFEHL A FEIEIZ PLGA KL - ~D

asORN3 E AR =R LT 5 T ER AT 7o, ZO TR CIL, FmEm (B—F&EALIZ

FORIE RS (ER)EEZT-—H0D PLGA T /kiFZ1ER L. 21 & VT asORN3 4 E

WUz, EBITE, EFUMIRIZ I B9 5 gpIFN-al AS/gpIFNAI mRNA &% i K123 %5 asORN

B RETORIUE S DRI,

PERD IR 3839 L PLGA KL% 1 pm LU IZORFFL, 2 DR AT 57 I/ e by

VEWT T ah AL T AL VR A BN 2 EICAF RS T AL AR F- O E A T+ )R

EHIINSELZENEEI CTH 72D T, KPR ERRIT, T EE 157 nm, B—2 BN+ 41

mV @ PLGA Ki¥% T asORN 3 & AL, E5E RNA OB E2mE L,

104C1 212 PLGA-asORN3 (1.3 w/w%) £721d MATra (DWW 4103 % VT 3 ug @ asORN3

AL, gpIFNAI mRNA OB~V A FEREIZ asORN3 O AZ)E4 iz LT-, Fig.4B Ok
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RE[AERIZ, PLGA-asORN3 (&, AR ORI FHIHAFL T gpIFNAI mRNA JFEHLL~L 41

REH72(Fig.5). PLGA-asORN3 E AMMAEIZI51T D mRNA L~ PR/ 8 VAL AfEYL 36

2

HEE OB T AL ARG B 771X PLGA K710 B8 A% A )L A% Ji X 8-7-5ct R HI I

EHHR LT 4 15 e /R LT- (Fig.5., 36 FE[#C PR/ 8 A /L AL vehicle % asORN3 & fLig) ,

— 77, [Al—Mf SIZ 3 T PLGA-ncasORN & AKX, el FRAIAR S L LTI 70% a0

gpIFNAI mRNA F8l2 RT3, £ ChH PLGA-asORN3 A MAOEE L3 5L 40% FE

(ZIBE 72 o7, L LR35, K PLGA-asORN3 (ZXD gplFNAT DR BEh=RIEL, MATra #EI(21%

F AR TR TH -7 (Fig.5, 36 FEEICH51T5 PLGA & MATra % L),

Pl EORERZS T PLGA RL112L55 asORN3 AR AU ETH20, iV CLLFD 2 mvb

® PLGA-asORN3 ZAER LT, 2y b A KiF£% 78 nm, ¥ —Z N +30 mV L asORN3 £ A

R 1.46 ww%; 7>k B:108 nm. +38 mV. 2.10 w/w% Cd 7=, %~ % PLGA-ncasORN L. &

NEIRIAEEIE 87nm £7-1 85 nm. B—HBENIIZNEFN+28 mV., WNZE ARKITEFNEN

1.48 7213 2.26 ww% Th o7z,

Fig.6 |Z7R"3&912, Bk A @ PLGA Kif-Z T 3 ug @ asORN3 Zi A L7=834 . MATra 4

LEHEL . gpIFN-al AS 3LV mRNA FEEHL ~UIZNZEN 150% LN 163 % &\ s BviES

e — 77 k9% PLGA-ncasORN 72577 3 FERFELFY gpIFN-al AS/gpIFNAI mRNA OB

PLGA-asORN3 [ZHIE L A5 % BB LZF 46% (K MEZ/RLT-, By b A D 6 ug &5 L2546 IF

Ny kB O 3 BEN6 ug =55 L7855 13 312, MATra 1512485 gpIFN-al AS 35TV mRNA
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DIEBAL~ V% ERHZ LI oTz, PLEORE BIZHS5% PLGA-asORN3 (347128 78 nm, ¥

HEN+30 mV. asORN £ A 1.46 wiw %% . X PLGA-ncasORN [ ZZ 14187 nm, +28 mV.,

1.48 Wiw%% B 5 E L U C LI D E /L Ey M FV- POC EBRICHE A LT,

PLGA-asORN 3 # 5. BIEFELEELEYNROEF D PR/S VANV A IMEOIET

asORN3 731 L 7 /L A )L ARG /LBy hOMEEA T LOVRUE MR35V T gpIFN-al AS

BELU mRNA FEHL VL A5 & LT ZORERYA/VARFEL S 267259 AT aetE 2 MREE 572

D, E/EYMI3 pg D PLGA-asORN3 ZHLE[F G- L7 (Fig.7A, PLGA-asORN3/1) , £ 6 F[#]

%, BTy MRIBEICFEESEREFA Y D PR/S A /LA (106 pfu/PL) ZHfE L 72, 20 asORN3 #5-F

VB RO I, AV AREGE 18 FFH#£IZ35HIZ 3 pg D asORN3 B G- L7z (Fig. 7A.,

PLGA-asORN3/1+ 1),

Fig.4B (27" T in vitro EERO T —# (Fig.4B) /b PAEINIZIHC, #REEEH- L7z asORN3 13k

FIE A ONE FRIEIZB WO TNAENMED gplFN-01 AS FEHIL ~UL A KEE72, #i< PR/8 VA /LA

2

PEfE T, asORN3 3L ncasORN $£5-E/LE MEIZ gplFN-al AS DR BLA NS H7273,

asORN3 & 5-F/L v MIEITH AS FHIX., &5 24 FRE & 48 B OBLEWIR 2 B Tl

HD ncasORN & H-FHIZ A~ 2.0 f5~4.9 5@ fE% ~L7c (Fig.7A I, PLGA-asORN3/1 &

PLGA-ncasORN % LL#%) . & 18 HF[H T asORN3 DB 51210 24-48 FEE D
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R IZ31T 5 AS 3B~ T ncasORN & GRELLLEGL | 3.6 575 6.1 50 nA R LT-

(Fig.7A, PLGA-asORN3/1+1 & PLGA-ncasORN % [Lif),

asORN3 £ 5-E/LEv MZI51F% gplFNAI mRNA FEBLO R IX, gpIFN-al AS OZ 4L LA

2

FECTIhoTz, ARG HENT O W] [E] asORN3 #2513, R Ytk 24~48 Wil OB 4 Clatt %t

FRLLLEZ L gpIlFNAI mRNA OL~L% 4.9 {5055 4.0 512 LS8 72 (Fig.7A T,

PLGA-asORN3/1 & PLGA-ncasORN #Z Fr#%) . asORN3 DB NI#¢ 5-13. ncasORN #¢ G HEL Frlk L

[l — KRR T IZ 36175 gpIFNAI mRNA DOFEBL% 8.3 f5~4.8 5l H 72 (Fig. 7A TEX.

PLGA-asORN3/1+1 & PLGA-ncasORN % LL#%) . DL EDOFER L, asORN3 ZE AL7- 104C1 Al

D& LIAEEIC . PLGA-asORN3 O & Ef .12 k0 PR / 8 WA /L AEYLE /L Ey FOZIEIZEBUNT

asORN3 (2% gpIFN-al AS / mRNA FEHHE KN BN HHR AT RETHHZ 2R LT,

FEVN T, B K LTz gplFNAI mRNA L1 73 asORN3 & 5-E/LEvMIIEBUWT PR/ 8 UA/VAS)

HOIE F 2S5 EDNTOWNTHFIL 7=, PR/ 8 A /L A$EF#]|X PLGA-ncasORN # 5-F/LF

Y MTBWTTAIVATEGIZAED gpIFNAI mRNA OFEBAFFE L7203, ZOFRE D B R IE

[ SHEFLL 7= PR/8 VA /L AD EXGEIZBITHERA IS T D123+ TldZed fERELTYA LA

PR, Y% 36 RERNC B D E CRUB TR T O ANV ATl N Ut 7= (Fig.7B), — 7.

PLGA-asORN3 O HiL[r £ 513, PR/8 T A /V AR, J&Yst% 24 REH D 12% 05 48 BREEIZIE 53%

P<0.01)DTANVAREGL IR T 2B 726 LTz,
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JYLt% 18 IRF[FIIZ 31T D asORN3 DB G-1XEHITA 20 T, BYL4 24 R T 23% (p<0.05) .

2

36 IRF[H T 40% (p<0.01) . FBLTN 48 IFHI T 67% (p<0.01) DA EIRTANAZIMOIR Fabl-6L

7= (Fig.7B, PLGA-asORN3 / 1 + 1 &) , PR/8 VA /LAD HMEYY, PLGA F kL 1D HLR

B3y YOG IRPEI T B % K IE ST PLGA-asORN3 50 % PLGA-ncasORN ¢ 5-E/LE

OB RGIRA NS AR TR P — E DA MR L7 (Fig.8).
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2-4 BE

gpIFN-al AS ® mRNA F8#k#BN103572% asORN 73 in vivo {233\ T gpIFNAI mRNA OF 8%
BREH, PLUAN A AR T 2% FRET D72 FH 1L asORN % PR/8 VA /L AKYE/LE
Y NRIEIZHE 5L, gpIFN-al AS I ONZ[A] mRNA FEHL ~ U RIE 48 A et Lz,

ZD POC FEBERIZIE, 1Y IFN O FiiB IR CHRERFIVAN AN 423 —R 95 Mx] Bis1
WEBRLTEY, ZOMEENAETHD BALB/c WNZ CSTBL/6 W 7L HENHFE R~
AIRHEGIEE Z BT S8, 22T EFITEF 2 Mxl BIE 1522 —RT5ELVEYN T RE2ET
JVENMCER T 5281 LTz,

CHETITHRLIMIZE &5 1 BEISRA~TZFEEREY | gplFNAT Z (R ELE DT AV ATEED
TERBIZ RN LTz, iV T, B/ Evh 104C1 M PR/S VALV AZ RS W 2454 | BN Namalwa
B UL/ BRI o H AT ANV AZ G ST BRE AR 1T, gpIFNAT mRNA OFEBLENREIZ —2L
LT85 88— Ze e 281245 A L, gplFN-al AS 73 gpIFNAI mRNA O3 E 2B 595 7]
BEMEAARE L2, ZOGRZMRFET <, gpIFNAI mRNA FECFI2BAER L7= seODN % FV T
gplFNAI mRNA EHHAEAEH 2% AS RNA ORERER A 2 E LTz, 2D gplFN-al AS FDOHERE
R AL BB 572% asORN3/4 & 104C1 HIEICE ALT=E 24, gplFNAI mRNA/AS D% B H
KEEDHRNED R TET=DT(Fig.4B), 20 asORN DE/L TV MNRIE~DEEEA[REIZT D
Drug Delivery System &L "C PLGA 7~ /7 &8I L, AR 1~ asORN D AL Tz,

BN RIS T2 asORN3 25 AL~ PLGA-asORN3 ZER L . ZOKGE ~D$E 525 in vitro
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FEBRAE R LIFIRRIZ gpIFNAT mRNA/AS OFEBUGEEL RAF T BN ERETLIZEZ A, gplFN-al

AS OFERER AL 735725 asORN3 13 PR/ A /L R JRYeT /LB NUEIZ 35UV T gplFNAI mRNA

DIEBAEIER L, EDHE R PR/8 A /VADIEFEA I HZ LA GE LT, ZO5EERAE Bix, 4iF

TN TN E THA L TE-NTEMED AS RNA-mRNA OFEBLHIE Ry T —27 323 in vivo 121

WTCH HARGUE AL . AV ARG Al E A2 2R LT,

228 %3 —R L7220 non-coding RNA (ncRNA)DAFEEIL 1965 420D T AR I8 40,

A BIZRW T IR G EY 2R AT TE D TIEDRZICID &R RZY TR — A

ncRNA 723 50 AEE IO —1EIZH S 20, LneRNA 1XZ0 ncRNA O—FETHY , Zh i a—K

T5 RNA BB FIXEN /A2 T 120,353 FEA BT 7e> T % (LNCipedia.org v 5.0.;

https:/Incipedia.org)*', L2>L727235, IncRNA D FKERIF I ASAT AL T 4~ T 47 AZFESRITIC

JOTFRENTZHDICTE T ZOKREB OREREIZHAONZIIL TRV, L7223 T, IncRNA 1%

F OB T DT TR T4 THY . FORERES in vitro ¥ ONZ in vivo EERICIVRRGEET S

ﬂ\gﬁ\i&)é 420

WAFFEE CIXZNETIT IFNA L BaF O LR GS A NAT THY ., IncRNA TéH5 IFN-al

AS Z[AIE L. K NAT 73 IFNAI mRNA DR BLARE% M HEH D85 K. IFN-al #3278

PEAZTETTHZLEEALNCL L IFN-al AS 1TH 4 kb EDOATFA4L A KVEEAESND

IncRNA T&HY, IFNAI mRNA —¥kAiE FIZAF(ET % Bulged Stem Loop (BSL)& M52 — ARSAFEIK

ZERiR T OAE . mRNA & AR EA TR T 5280 IFNAI mRNA 2 ZELT 5, ZDZEE
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{b2h i, IFNAI mRNA @ BSL fEI 4525 35 IFN-al AS OECH) 5727 asORN % 104C1 i

MNZE AT HERICKVREELT-, 725, B A L7 asORN4 [ %, ncasORN %38 A L7-#li s bt

L IFNAI mRNA OFEHZEE KLU (FigdB ), —J74 asORN (%, ncasORN &[alkEIC

IFN-a1 AS DB~ I B % KF SN2 e REN7e (FigdB k),

IFN-al AS (Z1% _Ea L7~ sense-antisense B DOFR A VEFIZ LB ZEALLIAMIH S — DRI DVER A

H=RLBFAET HIEEZNFETIZHRE L TD 3, 2, IFN-al AS 73 IFNAI mRNA 3479

% miR response element (MRE)-1270 %741 miR-1270 ZW 75 L, mRNA ~OfEHZFLET2

ceRNA #h B ICH K35, ENARIZ IV Tk, MRE-1270 fd473572% asORN 73 miR-1270 %W

L. 7 microRNA (2104 U5 IFN-al AS 3 DN IFNAT mRNA OFEBINH 27T 528050k

éﬂ—(b \é 30

ZOFERIT, gpIFN-al AS L~ L2 Yy asORNS L3720 E/LE vk asORN3 (TR E

[A4£1Z MRE Bd51Z2 4 L. miR (255 gpIFN-al AS/mRNA DOFEH 2 fifkR9 528 T gplFNAI

mRNA OFEHAHE KT D[ EEMEERIE LT, £Z T, asORN3 2NE/LEv D miR AR ELT

YEHL. gpIFN-al AS/mRNA OFBLA IR T 5 A REME ARG L LHE LT3, BUFE Cavia porcellus

7 BZH KT D miR OF —F_X—RAFIFAEL7RNZE0D, 82T Cavia porcellus DITFZFE TH

% Cricetulus griseus, Mus musculus 1 TNZ Rattus norvegicus @ miR 7 —#~—2Z (miRbase:

http://www.mirbase.org/)ZF| L, asORN3 M FEE S A& 5 microRNA D %

RegRNA2.0%(http://regrna2.mbe.nctu.edu.tw/)& RNAhybrid*
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(http://bibiserv.techfak.uni-bielefeld.de/rnahybrid/) % FV N TR SR LTz, & DOl 5.

mmu-miR-5617-3p 7% asORN3 i el H 2451 &322 &3 Tl 472 (Table 6)D T, BLAST

(https://www.ensembl.org/index.html)Z FHV >, mmu-miR-5617-3p > —RElF|ZE/NLEV N /AL

(SR LT, T ODFER, scaffold 99: 2408710-2408695 & scaffold 25: 9297802-92978171 73

mmu-miR-5617-3p @ seed B! & [Al— D FERLSN 2 H T 52 L00, 2 Scaffold IZ72—REiL5

“E/LE N microRNA 73 gpIFN-al AS (Table 7), mRNA (Table 8)Z12EH &3 HZ L TS,

Table 7 (2759 asORN3 OELHIIZIE 6-mer MRE A M3 E £ TUVHD T 4 (Table 7 2 HR),

asORN3 & AGHIAe (2 BIE2 S 4172 gpIFN-al AS/mRNA FEBIL~UL DI K, asORN3 32D A

AU7= miR (25519752 & T gplFN-al AS/mRNA OFEENH ZfEFRUT-H DO ThHHZ LA TRIRIBL

77

SH1Z, asORN4 73 gplFNAI mRNA (ZRFF I E DOIBLA RSB/ 2 8id, BREFRIERIC

gpIFN-al AS 73 mRNA %585k 3 DHEEER A1 % VT mRNA _EORERELHNIZ )L —i s —

KEETER T HZEITEY gpIFNAI mRNA #ZELL . ZDORBIA KT HIEERIB LT,

Pl EOfERIT. BER, EATEYRD IFN-0l AS (255 mRNA ZELDO S THERA A =X L% B5

MTTBHED T, 235D asORN 75 IFNAI mRNA L ~L AL . 7 A /L RG24 TR IFN

B HEHE T DI LTI T AN AEGYE DT 16 E FIREIC T HEE 251D, KL, Coch bz

FDTHEDERE 4Tl A TN AV ARG TR IFN I X DIEENE )21+ Th

HDIZENIRSNTND,
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IFN 1L, G PNIZ 31T 5 dsRNA SfGery A /L AR BB EER O IR U TR ELE L,

24

RSN e Sind, MR Lo IFN 2 BIE~DOFEE1X, fivA VA& G 3 7bb

IFN Jil S BE 7 (ISG)DFRBAI KREE D, FTH, VANAXIL ATV ROENBATE

FOFOE AL ET S Mx 773 —GTPase BL O A /L AT Na—F Lo R — LER O

fl & %[5 9% IFN-induced transmembrane (IFITM)~ 73U — (F#lZ IFITM3)73 ISG &L TL<AN

SIS YT ZNHOHIRIL, IEN 231 7 )V 7 A )L AD R R YL A 45 F- L~ L CTH N

Hil95ZL2rm T, TR IEN (ICXD 7 AV AE OB E L, EGHIED 070 6478 [ O HE G

OGP K P E T DL L TH AN T DT E03 asORN (24D IFN #FEMEICHT AL A

TEEZEBLSELZLT, VANV ADRALEROmE O EZEC, YT B D 723 kG

DIGFRICHIG A ATREL 725,

EES . PR/8 A /L ASEYLRFTDF LT~ asORN3 $£ 5-1% . MHEE & VR &Rk IZ BT 5

IFN-01 AS/mRNA DI HZ 5 A LS B WL ~L g & BT, e t% 48 Bl TRIEND

TANADIL Fab72H6L T (Fig. 7). AT, VA/VAEGAL BN G- L5412,

IFN-0l AS/mRNA Z4 &I REE, PR/I8 VAV Az A B IR FSE T2 (Fig.7), 2hb

DOFEFIZ T IFN OFBHIE AL 7 N2 P A VARG D T B D 7259 B RICH A

THL A REMATRIRIER T 5,

FEEmE LT 2 H 13 NAT-mRNA #2723 IFNAI mRNA OFELE | 5] XKi< [FN-a 22 77 E D

PEAEZHITEIL | AR T ATRIA L T N A NV ZADOE A E A P REIC T DT 8% FEBRAIZAE
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BHL7-, A% . asORN O HLELH L H: 57 ahal OB @IZ LV AL TV A )L R

(X% T I SRR A AT REZ B BUZIR R S O B 39~ 5 L b s,
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«
3

VTR BN DAL 3 e R TS BAER S DA ZEDME R L &I AR F D FEBLA I

HEBRIEIRICTIE A NEF - TCWD, ZOBREIIL, AV D DNA/RNA ORHE DI )L 1D

WEHALSNC B %55 DNA A V=2 CTh D Antisense oligonucleotide (ASO), silencing RNA (siRNA),

microRNA | microRNA ({25519 % antagomiR, 7 7'F~—, T TAIRRENT3FETEDH 8, ASO T

B DOHEHECH 35725 DNA AV THY, ASO & mRNA 23NEfET 25 DNA-RNA A7V R

TOREHANKPED RNaseH 23385k L. mRNA 2R AN ETHHLDOTHD, ZOHiEEZ AW

2 A R a AL AR IS SE D Fomivirsen 2589, 1998 A2 _EiSiuCug 48,

SiRNA <° microRNA [ZZFUHER) mRNA LA L RNA-induced

silencing complex (RISC)E /&I L. ) mRNA O F B2 |35, 00T, vascular endothelial

growth factor (VEGF)ZA51& 3% Bevasiranib 72 & SR IRER B S 285, ZOHL, microRNA O

WG DR %A 9% antagomiR 73805 4, ZOJTHEIZIX, CBUNTFR D AN AEGU T D6

P ERAGAH TdHD Miravirsen 7300, BUERGIRABREL S CTH D, 77 H~— 3k H 2 B IThE

BT AL TREBE L S IEIMUDZ L SIE RS T T 5D T, VEGF165 ZHEH9IZ LN

M P BEZE MEE TR IZ WD Pegaptanib 2385 48, 7T AIRZ Wb DT o 7DD 7 F Ll

THHESNAZEZMEL- TVDV D3GR SRR B TH D 48,

MHFZER DM L7 asORN 1215 J7H51T . IncRNA TéD NAT @O mRNA ZFkECA 75705

RNA FVU=% VN, BB MEZ IFNAI mRNA O3B A RKSH AL 0O Thb, 20 S EIFTNTEN:
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D NAT ZFIH 52 LI LR mRNA ~OF FfEZ2 L TR0, £7- RNA AVIZ2FH 75

ZEIZIVIERIETII R ATRE ThH TG T O R B RZ ATREICL TWOH DD ¥, IEROIZIR

[ A & L L R0 A R AR DR BURI B 5 T D,

AN SCORER LY . ZF Tk Namalwa #lli T2 L7 IFN-al AS (225[R mRNA D%

AL R % | Z DBERER A L EERCH I BAERR L 72 asORN & W TAMRIC A5 LL8b12,

IFNAI mRNA FELOHE K IPEGT ANV AT Fablzb9 28R LLTZ, ZIHORERIE,

ERA TNV A VARG 0925 T B SR O [ 5 16 28 /] RE 72 8T HZ A 125 360D B 7%

ZABEIC T HEE A D,
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X3

Table 1. Primers used for PCR cloning of ¢p/FNAI candidate genes

Chromosome 2 - C. porcellus IFNAI candidate 1 gene cloning'

Primer Strand 5-3

FlankF Reverse strand 77584 - 77558 AGCCCAGCAGCATCAGCAGGATTACCC

FlankR Reverse strand 76694 - 76739 CACAACATGTTTTATTAAAGTAACAGCATGCAGATGTTTAATGTAA
F Reverse strand 77557 - 77533 cccaagctt ATGGCCTGGCCATTGTCTGGACTGG

R Reverse strand 76994 - 77029 gctctagaTTAGTCTTGCATCTTTCTTGCCAGTTTTTCTGATGC

Chromosome 2 - C. porcellus IFNAI candidate 2

gene cloning'

FlankF Plus strand 180600 - 180637 CATTTAGGAAATCATAATCTACAAAAGTGCGTGTGGCA
FlankR Plus strand 182152 -182125 CGTCCTCTGCTCCCCTCTGCAATCAAAT

F Plus strand 180878 - 180904 cccaagctt ATGGCCTGGCCATTGACTGGATTGGTG

R Plus strand181441 - 181407 gctctagaTTAGTCCCGCATCTTTCTCAACAGTTTTTCTGATG

Chromosome 2 - C. porcellus IFNAI candidate 3

gene cloning'

FlankF Reverse strand 114638 - 114611 AAGTGCATATGGCCTGTGGAGTGAAGGA

FlankR Reverse strand 113508 - 113543 GAGCAAATGTAAAGAACATGTTTTATTAACTGTAAT
F Reverse strand 114383 - 114357 cccaagctt ATGGCCTGGCCATTGACTGGATTGGTG

R Reverse strand 113820 - 113846 getctagaTTAGTGCTGCATCTTTCTCAACAGTTC

IThe flanking restriction sites are in lower case type
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Table 2. List of Cavia porcellus IFNA family genes

SCAFFOLD | STRAND START END Nucleotide length | Amino acid length
2 + 141469 142032 564 187
2 + 173473 174036 564 187
2 + 180878 181441 564 187
2 + 229967 230530 564 187
2 + 514857 515408 552 183
2 + 518755 519300 546 181
2 + 542518 543081 564 187
2 - 373323 372760 564 187
2 - 320314 319751 564 187
2 - 243481 242918 564 187
2 - 131817 131254 564 187
2 - 114383 113820 564 187
2 - 77557 76994 564 187
2 - 30926 30363 564 187
2 - 21092 20532 561 186

Table 3. Homology search results of the three cp/FNAI candidates with the highest homology

against Homo sapiens, Mus musculus and Marmota himalayana IFNAI genes

CpIFNAL
Location Percent homology of cpIFNA1 against each IFNA1 listed below

candidates
Homo sapiens IFNA1 Mus musculus IFNA1 Marmota himalayana IFNA1
Nucleotides Amino acids Nucleotides Amino acids Nucleotides Amino acids

1 Scaffold 2 (77557-76994) 74.8.% 55.9.% 72.0.% 56.1.% 68.0.% 47.7.%

2 Scaffold 2 (180878-181441) 70.9.% 49.5.% 69.8.% 49.4.% 65.1.% 44.6.%

3 Scaffold 2 (114324-113820) 74.3.% 57.2.% 71.9.% 59.4.% 67.8.% 46.6.%
Percent homology of cpIFNAL IFN signature against each IFNA1 listed below
Homo sapiens IFNA1 Mus musculus IFNA1 Marmota himalayana IFNA1
Nucleotides Amino acids Nucleotides Amino acids Nucleotides Amino acids

1 Scaffold 2 (77557-76994) 82.5.% 79.0.% 86.0.% 84.2.% 87.7.% 89.5.%

2 Scaffold 2 (180878-181441) | 82.5.% 68.4.% 82.5.% 68.4.% 84.2.% 73.7.%

3 Scaffold 2 (114324-113820) | 80.7.% 79.0.% 84.2.% 73.7.% 87.7.% 84.2.%
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Table 4. Antisense oligoribonucleotides employed to over-express the functional domain of

gplFN-Alphal AS

Name Location Sequence!

asORN3 | cpIFNAI nt270-252 | GIM¥)AM*)GM*)GM*)UM*)UM*)G(M*)A(M*)A(M*)G(M*)G(M*)
UM)C(M*)U(M*)G(M*)C(M*)C(M*)U(M*)G(M*)-

asORN4 | cpIFNAI nt288-270 | UM*)GM*)AM*)GM*)UM*)C(M*)C(M*)U(M*)C(M*)U(M*)G(M*)
AMHUMHCMHUM*)GM*)AM*)AM*)G(M*)-

ncasORN | negative control C(M*U(M*)C(M*)C(M*)AM*)AM*)C(M*)UM*)U(M*)C(M*)C(M*)
AMFGMHAM*CM*) GIM*)GM*)AM*)C(M*)-

'AnM indicates 2’ -O-methylation and an asterisk indicates a phosphorothioate bond.

Table 5. Primers used for silencing guinea pig IFN-Alphal AS1

Name Sequence! Nucleotide number of IFNA1 of C. porcellus
seODN2 C*T*T*CCATGAGATGACCA*G*G*C 237-256
seODN3 C*A*G*GCAGACCTTCAAC*C*T*C 252-270
seODN4 C*T*T*CAGATCAGAGGAC*T*C*A 270-288
seODNS5 G*A*G*GACTCATCTGCTG*C*C*T 280-298
seODN6 C*T*G*CCTGGAACCAGAG*T*C*T 293-311

! An asterisk indicates a phosphorothioate bond.

Table 6. gpasORN3 includes a MRE for mmu-miR-5617-3p

Name Target sequence’
gpasORN3 A U
5’ - GAG GUUG AGG CUGCCUG-3'
mmu-miR-5617-3p CUC CGAC UCC GGCGGAC-5'
3’ -UCA U

IThe predicted mmu-muR-5617p seed region and the 6-mer MRE site in gpasORN3 are bolded
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Table 7. Sequences and locations of target sites matching Cavia porcellus homologues of mmu-miR-

5617-3p in the guinea pig genome that overlaps /FNA in a reverse orientation

Guinea pig scaffolds Target sites!

Target sequences

Characterization?

Scaffold_99: 2408710-2408695

Scaffold_25: 9297802-9297817

3" -A U GG

Target 5" -A A U G=37 Mfe: -27.0 kcal/mol
GGUUG AGG CUGCCUG Nt: 296-313 (asORN3)
miRNA UCGAC UCC GGCGGAC-5' 6-mer site
37 -C
Target 5" -UCU AC c-37 Mfe: -16.2 kcal/mol
CUGG CUGCUUG Nt: 346-361
miRNA GACU  GGCGGAC -5’ 6-mer site
3’7 -CUC cc
Scaffold_1086: 8283-8269
Scaffold_414: 153840-153826
Scaffold_257: 149027-149013
Scaffold_96: 965907-965921
Scaffold_96: 2849003-2849017
Scaffold_58: 969065-969079
Scaffold_43: 7544061-7544075
Scaffold_14: 25052975-25052989
Scaffold_1: 3700321-3700335
Target 5'- A A U G-37 Mfe: -27.0 kcal/mol
GGUUG AGG CUGCCUG Nt: 297-313
miRNA 3’ - UCGAC UCC GGCGGAC -5’ 6-mer site
Target 5"-CU AC Cc-37 Mfe: -16.2 kcal/mol
CUGG CUGCUUG Nt: 347-361
miRNA GACU  GGCGGAC -5’ 6-mer site
3’7 -UC cc
Scaffold_28: 15050517-15050535
Target 5’ -A UU A U G-3' Mfe: -29.7 kcal/mol
GAG G G AGG CUGCCUG Nt: 294-313
miRNA cuc C C UCC GGCGGAC 6-mer site

ITarget: predicted target site including MRE (bolded); miRNA: Cavia porcellus homologues of

mmu-miR-5617-3p, in which Seed regions are bolded.; 2Mfe: minimum free energy; Nt: nucleotide
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number of the target site in gplFN-Alphal AS (nt 564 of Cavia porcellus IFNAI was numbered as
1); 6mer-site: type of MRE originally classified by Bartel (45).

Table 8. Sequences and locations of target sites in the guinea pig /F'NA 1 matching Cavia porcellus

homologues of mmu-miR-5617-3p

Guinea pig | Target | Target sequences Characterization®
scaffolds sites!
Scaffold_99: 2408710-2408695 Mfe: -20.7 kcal/mol
Scaffold_25: 9297802-9297817 Nt: 275-299
Target 5’ —-GAUCA GACUCAUCU G-37 Mfe: -20.7 kcal/mol
GAG GCUGCCUG Nt: 275-299
miRNA cuc CGGCGGAC -5’ 7mer-m8 site
37 —-CUCGA
Target 5’ —-CACuUUCUC A-3' Mfe: -16.2 kcal/mol
CUGCCUG Nt: 144-159
miRNA GGCGGAC -5’ 6-mer site
3’ —CUCGACUCC

Scaffold_1086: 8283-8269 Mfe: -20.7 kcal/mol
Scaffold_414: 153840-153826 Nt: 276-299
Scaffold_257: 149027-149013 7mer-m8 site

Scaffold_96: 965907-965921
Scaffold_96: 2849003-2849017
Scaffold_58: 969065-969079
Scaffold_43: 7544061-7544075
Scaffold_14: 25052975-25052989

Scaffold _1: 3700321-3700335

Target 5’ —-GAUCA GACUCAUCU G-3’ Mfe: -20.7 kcal/mol
GAG GCUGCCUG Nt: 276-299
miRNA cuc CGGCGGAC -5’ 7mer-m8 site
3’ -CUCGA
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Target 5’ —CACUUUCUC A-37 Mfe: -16.2 kcal/mol
CUGCCUG Nt: 145-159
miRNA GGCGGAC -5’ 6-mer site
3’ —CUCGACUCC
Scaffold_28: 15050517-15050535
Target 5’ -A A CAUCU G-3' Mfe: -24.4 kcal/mol
GAGG CU GCUGCCUG Nt: 279-299
miRNA CUCU GG CGGCGGAC -5’ 7mer-m8 site
3/ - A ¢ cuc
Target 5’ -A AUUU  ACUUUCUC A-3' Mfe: -20.3 kcal/mol
GAGA cc CUGCCUG Nt: 134-159
miRNA CUCU GG GGCGGAC -5’ 6-mer site
3/ -A ¢ cucc
Target 5 -C CU U G AAUACUUCCACA AUCA A-3’ Mfe: -15.2 kcal/mol
UGA G GC GA GG CUGUCU Nt: 422-458
miRNA 3’- ACU C CG CU cc GGCGGA 6-mer site
U c-5’

ITarget: predicted target site including MRE (bolded); miRNA: Cavia porcellus homologues of
mmu-miR-5617-3p, in which Seed regions are bolded.;.?Mfe: minimum free energy; Nt: nucleotide
number of the target site in Cavia porcellus IFNAI; Tmer-m8 site: type of MRE originally classified
by Bartel (45).
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+1 60
atggcctggccattgtctggactggtggccctgectggtgctcaccatcatggecatcagge
M AWPILSGLVALULVLTTIMASSSG

120
tctctggegtgecaccctgeccacagacccacagccagaggaatgcaagggcecctgettctce
S LACTULWPQTHS SO QRNARATLILIL

180
ctggaacaaatgaagagaatttccactttctcctgcctgaagcacagacaggactttgga
L EQMIK RTI ST FSOCLIKHRZOQDFG

240
ttggcccagctgaactttgatggcaagcaggtccagaaggctcaggtectctctctettc
L AQLNFDSGKAO QV QKAQV L S L F

300
catgagatgaccaggcagaccttcaacctcttcagatcagaggactcatctgetgectgg
HEMT RO QT FNLTFRSETDSSAAW

360
aaccagagtctccttgacaccttctgcaatggcctccatcaacagctgagtgacctgeag
NQ S LLDTU FU CNGTLHOQQL S DULAQ

420
gcctgcctgacccaggaggtggggctggaagagectctecgtgatgcatgaggactccaga
AACLTOQEV GLEEPLVMHETDS SR

480
ctgactgtgcggaaatacttccacaggatcactgtctacctgaaggagaagagctatagce
L TVRKYFHRTITUVYLIKTETZKSYS

540
ccttgtgcctgggaggtggtcagagcagaaattgtcagatccttctctgcatcagaaaaa
pP CAWEVVRAETIUVRSFSASEK

600
ctggcaagaaagatgcaagactaaagaatgagtctgggtttaacacggaaatggttgtca
L AR KMAQD *

660
ttaaccttatcacactttcacagttctaccatttgaagactctcatttaatttctctcca

710
taacatgctttatttgtccaaagttttcaggagtactgggcaacactgtg
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Figure 1
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IFN-alpha, beta, delta signature (candidatel 146-164)
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QQGNASH 197

Characterization of the Cavia porcellus IFNAI candidate 1 nucleotide and deduced amino acid
sequences. (A) The nucleotide sequence of IFNAI candidate 1 from Cavia porcellus is shown. The
deduced amino acid sequence is indicated below the nucleotide sequence. Nucleotide residues in the
coding sequence are numbered with respect to the initiation codon. * denotes stop codon. (B)
Comparison of amino acid sequences for the [IFN-Alphal proteins. Amino acid sequences of the
potential IFN-Alphal protein encoded by cplFFNAI candidate 1 are aligned to /FNAI sequences from
Homo sapiens, Mus musculus and Marmota himalayana. Amino acid residues are numbered with
respect to the initiation methionine of cp/FNAI candidate 1 protein. The IFN-Alpha/Beta/Delta

family signature is boxed. Gaps are shown by hyphens. “*”” denotes perfect alignment. “:”” and “.”
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denote sites belonging to groups exhibiting strong and weak similarities, respectively. Strong
similarity corresponds to a PAM250 MATRIX score between amino acids of greater than 0.5.,
whereas weak similarity corresponds to a score of 0.5. or less. The multiple amino acid sequence

alignment was examined by ClustalW (9), DNA Data Bank of Japan (http://clustalw.ddbj.nig.ac.jp).
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Figure 2

Antiviral assay with cpIFNAI candidates. 104C1 cells were transfected with pSI-cp/FNA1 candidate
1, 2 or 3. The culture supernatants were collected and added individually to 104C1 cells. The cells
were then infected with either PR/8 virus (top, solid bars) or EMCYV (bottom, empty bars). The net
changes in OD450nm-655nm were measured and used to calculate cell viability. The average net
change of mock-treated and mock-infected 104C1 cells (Mock) are presented as 100% relative cell
viability. Values of three independent experiments are presented as the mean + s.e.m. of four or five

samples. Vector: pSI vector-transfected and virally infected 104C1 cells.
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Figure 3

Silencing of gpIFN-Alphal AS by seODNs. (A) Location of seODNs S2-6 (black bold lines) are

depicted along the common stemloop structure present in the ten most predicted secondary structures
of the gp/FNAI mRNA. (B) The effects of S2-6 on the constitutive expression levels of
gplFN-Alphal AS RNA were examined by strand-specific RT-PCR (top) and agarose gel

electrophoresis (bottom). gpBeta-actin mRNA indicates an internal RNA standard. Values of three

independent experiments are presented as the mean + s.e.m. of three or four samples. Mock denotes

mock-transfected. RT-minus shows no contamination of genomic DNA in the total cellular RNA

samples examined.
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Figure 4
(A) Effect of silencing gpIFN-Alphal AS RNA on gp/FFNAI mRNA expression. S3 (filled circle
with broken line), S4 (open box with bold line) seODNs- or mock (open circle with bold
line)-transfected 104C1 cells were subjected to PR/8 virus infection as described in the Materials and
methods (S3, S4 and mock, respectively). RNA samples were collected at the indicated time points
after viral infection and the copy numbers of gpIFN-Alphal AS RNA (top) and gp/FNAI mRNA
(bottom) were determined. The results are presented as “Number of gpIFN-Alphal AS RNA or
mRNA copies/100 ng of total cellular RNA” + s.e.m. of three or four samples. Representative values
of three independent experiments are presented. Error bars cannot be seen if they are smaller than
the graph symbols. (B) Effect of asORNs on gpIFN-Alphal AS RNA and gp/FNAI mRNA
expression levels. asORN3 (filled circle with broken line), asORN4 (open box with bold line)- or
ncasORN (open circle with bold line)-transfected 104C1 cells were subjected to PR/8 virus infection
as described in the legend to (A) (asORN3, 4 and ncasORN, respectively). RNA samples were
collected at the indicated time points after viral infection and the copy numbers of gpIFN-Alphal AS
RNA (top) and gp/FNAI mRNA (bottom) were determined as described in the legend to (A). The
results are presented as “Number of gpIFN-Alphal AS RNA or mRNA copies/100 ng of total
cellular RNA” + s.e.m. of three or four samples. Representative values of three independent

experiments are presented. Error bars cannot be seen if they are smaller than the graph symbols.
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Figure 5

Preparatory experiments to optimize PLGA-dependent transfection efficiency in 104C1 cells. 104C1
cells were transfected with asORN3 (filled bar), ncasORN (open bar) or vehicle control (PLGA
alone; light grey bar) by the PLGA or MATra methods, and the transfected cells were subjected to
PR/8 virus infection, as described in the Materials and methods. Cells receiving the virus infection
alone are indicated by dark grey bars. Transfections with 2.9 ug asORN3 or ncasORN as well as 0.1
ug pSV-Beta-galactosidase control vector were performed. RNA samples were collected at 24 or 36
h after viral infection and the copy numbers of gp/FFNAI mRNA were determined as described in the
Materials and methods. The results are presented as “gp/FFNAI mRNA copies/100 ng of total cellular
RNA” £ s.e.m. of three or four samples. Representative values of three independent experiments are

presented.
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Figure 6

Optimization of PLGA-dependent transfection efficiencies of asORN3 to maximize gpIFN-Alphal
AS RNA/mRNA expression levels in 104C1 cells. 104C1 cells were transfected with asORN3 (filled
bar) or ncasORN (open bar) by the PLGA or MATra method, and the transfected cells were
subjected to PR/8 virus infection, as described in the legend to Figure 4A. For PLGA-dependent
transfection, 3 or 6 ng asORN3 or ncasORN, contained at various percentages (w/w) in PLGA
nanoparticles (as described below the x axis of the figure) were employed, whereas 3 pug was used
for MATra-associated transfection. RNA samples were collected at 36 h after viral infection and the
copy numbers of gpIFN-Alphal AS RNA (top) and gp/FNAI mRNA (bottom) were determined as
described in the legend to Figure 4A. The results are presented as “Number of gpIFN-Alphal AS
RNA or mRNA copies/100 ng of total cellular RNA” + s.e.m. of three or four samples.
Representative values of three independent experiments are presented. According to the

manufacturer’s instructions, the amount of nucleotides for MATra-transfection was limited to 3 pg.
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Figure 7

In vivo evaluation of asORN3 against respiratory PR/8 virus infection. (A) Effect of nasally
administered asORN3 on gpIFN-Alphal AS RNA and gp/FNAI mRNA expression levels.
PLGA-asORN3/1 (closed bar) or —-ncasORN (open bar) was nasally administered to groups of
guinea pigs (four animals per group) at -6 hours prior to PR/8 virus infection. Half of the guinea pigs
that received PLGA-asORN3 was further administered PLGA-asORN3/1+1 (grey bar) at 18 hours
after virus infection. The larynx and trachea tissues were collected at various time points ranging
from 0 h to 48 h after virus infection. The tissue samples were subsequently subjected to
strand-specific RT-qPCR analyses for gpIFN-Alphal AS RNA (top) and gp/FNAI mRNA (bottom)
expression levels. The results are presented as “Mean copy number of gpIFN-Alphal AS RNA or
mRNA/100 ng of total cellular RNA” + s.e.m. of four samples. Representative values of three
independent experiments are presented. Error bars cannot be seen if they are smaller than the graph
symbols. (B) Effect of nasally administered asORN3 on PR/8 virus proliferation profile.
PLGA-asORN3 (closed bar or grey bar) or PLGA-ncasORN (open bar) was nasally administered, as
described in the Materials and methods. The nasal and tracheal washes were collected at various
time points as described in the legend to (A) and were subjected to PR/8 virus titration to monitor the
viral proliferation profile in the upper and lower respiratory pathways. The results are presented as

“Mean titers (x10° pfu/ml)” + s.e.m. of four samples. Representative values of three independent
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experiments are presented.
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Figure 8

The nasal inoculation of PLGA nanoparticles produced no differences in rectal temperature or body
weight between guinea pigs administered asORN3 (closed circle) or ncasORN (open circle) once
and guinea pigs administered asORN3 twice (open box). The rectal temperature (top) and body
weight (bottom) were monitored at -6 h prior to PRS virus infection and at 0, 24, 36 and 48 h after

the viral infection.
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