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Aol JAA, A7) Fol2A AH2 1,2-tho] 2 USA-3-(Ego|HEd PR Y ) T2 (DOTAP) S, ZAE.
AT 8

ALkl AelA, 471 NIC ko] Bt tHEAA 7 0.1 A 0.5%0, =4 E.

AT 9

A1ge] qoA, 7] NLC 2AFe] z-H+ A7 o] 20nm WA 200nm, 20nm WHA] 150nm, 20nm WA 100nm, 20nm
WA 80nm, 20nm WA 60nm, 40nm WA 200nm, 40nm WA 150nm, 40nm WA] 100nm, 40nm WA] 80nm, EE+= 40nm

WA 60mmel, ZAE.

A3 10
A1de]  dolA, A7l AFA AWHIAAE 1 A 59 HJFEA-FIAA W#E A (hydrophilic-lipophilic
balance: HLB)#& 2zt &4M|ek ol 2HSl, ZAE.

A7 11
A1l QojA, A7) NLC 9AFe] z-F 27 o] 40mm WA 80mmel, ZAE.

A3 12

o,

A1gel dolA, 0.05 WA 129 oA ol AW BH|S 2=, 2A4E.
AT 13
A1gel dolA, e APSAA o) FolA AR B u)7F 0.5 WA 191, ZAE.

A3 14

A1gke] AIA, 0.2% w/v WA 40% w/ve] AAF XA, 0.1% w/v WA 10% w/ve] AN A&, 0.2% w/v WA
10% w/ve] FolA A&, 0.25% WA 15% w/vel &v)ek o 2~8, 2 0.2% WA 15% w/ve] A AR

Eeehs, 2AEE.

AT 15

(3

AL WA AL F ol @ Fo] 2YBE AxsE PHoRA,

i

AE WA Al147 T o= g Fell oA, olFtE(adjuvant) & B Edshs, A=,

AT+ 17

2L

1163l glolA, A7) olffHFE: TLR 2H&-A|, Rig-1 284, Alxd, &
FehE, AA vhelel s A, wpole AL 4AF, whele] s v B Al

gige] 41y
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B e n= 71E9 A62/520,204% (9L 20179 69 159); A62/540,973%5 (& DY 20179 8¥ 3Y);
A62/556,291%. (LY 20179 99 8Y); A|62/563,5445 (LY 2017 99 269); A162/582,859% (LY
20179 119 79); A62/622,7485 (&Y Y 2018\ 1€ 269); A62/622,7555 (&Y 2018 1€¥ 269);
62/669,2623 (& 2018 59  9Y); A62/677,336 L (ELY: 2018 5¥  29%);
A|62/680,4545 (FA Y 2018\ 69 4)°] -9 o]ols FHeIH; o]F A4S BE A& f3td o]
o] Hio] & WMol Fug d&FT.

mln S é

W Wels lEe] mE Hoo] A A4 A% 90l g wael A%F AL fske] WA A
otk Sk WA FuAs FE G4 Wl od golsl wAHL, Az gy Ane 28 F F el
TAE ootk EE, W wael ARushy Sqo) wdn FAvs HPdelnm, AR WS Az
A% Az FU-Sol4 TA AL Paw vk, SPAVE DA WA @A A94 Py AR $lsk )
W Fol QAT AFAAE, v PPFOR Asl AZkNA ALgs7] 9ste] DNA JIuE wale FalEo] 9]

2 2k9kth(McKay, Cope et al. 2014, Tregoning and Kinnear 2014).

RNA 7IWF ZRES ol &t 9o AEE DNA 71k Sl HishA Fda koA ARk 2l RNAS] =}
A &L Y AYES ko] upEA st ] WAl A& 19 DNAY] HIS|A AFEAL, HeE 9
2o & My wdld Aze] QA vk, 1#yh, RNAS] AUiAR] EohdAd 2w mRNA FAA 25
o Algty AL wFofollA B YA NS fEte] ol wWiAlel ALg H iR RXE ofHA RHETE. RNA
TZ WS FaAA RNA bAAAE A7) fgk el gigk FES AFE o wAldl uigk ofg 74| 3
WS AFstdtt(Tavernier, Andries et al. 2011, Youn and Chung 2015). 3], RNA 7]§F wiAl9

£3
Bdol 37 9 A&7 MAATIE FA-A 7131S dFs ek ((Vander Veen, Harris

et al. 2012, Ljungberg and Liljestrom 2015)o] HEH).

ZAlgk W wh-3-& JhsstA sh] flsted, BMES 2 S dEAT 22 A2 JFH o2 RNA9 AR ]
29 Ads Z=tiA|7]E=d] A2 ETH Geall, Verma et al. 2012, Ulmer, Mason et al. 2012, Brito, Chan et

al. 2014, Bogers, Oostermeijer et al. 2015, Brito, Kommareddy et al. 2015, Geall and Ulmer 2015).
ol ARE T ORE L e AnA AT Yol AeE FUNASH A S e e,

g¥E T F5F odA, dAY, dolA XF dHEA(NE)S ey Ao FRHor EorHHY
T A, 7H‘E§75.OJ AR 55 =E2HYH 549 eSS TV k. olgd gAY 54 FAES
TS RNA S&o] 8FHE dolA AX I B I FH(associated) IFE EE IFFE 54 TAY =

3, w@Ae fea 44 2

A
9, FFAont g9 Wdd o€ JFL mAEAd

N

o] AulA w))e] Z@]slstd zAlo] RNA A%, A
ek A olsl 7k k.

F

3
9 th(Bertholet et al. 2010). ¥7Fdoz, 4% JdAA(dAY =27, ¥4
3]

webaA] ) M3z #MARS Z et AEEAd A (bioactive agent)d HAES g3k o}
o8N AFTHEE EFog g 5]-5_,75, ow =t} A3er 43 ZWE o
B

gige] g
S dst = HA

g AES sHAR AESEAE AE] Adgtel doiA ad#Ql APS et

79 HE e
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2 e AR AELAAE Axd dEddded oA a3 AFES Esglet. wepA, 53], o
gk AP (ES B FAAMNA 2AEGIE AHE) B o] ALE o] B WAA A AFET. o]y
Age Y=tz A A @A (nanostructured lipid carrier: NLC)-7]¥F Algolt}, HHE AE7Fd NLC7F NLC
QAR FAE= AYS olald Aoltd. NLCE= & ([Beloqui et al., Nanomedicine. NBM 2016; 12: 143-161]¢l
1A=l ek, 2 o] o AIFQD NLC YA (a) AAE A nA DS 23k oY Fo], (b) &
oA AA, (¢) &FA AMGAA (vtA A= Erlet ol 2H (sorbitan ester) (e, &H]gh Ko 2~
thole ~E Hi= Effolo2~E])), B (d) iJ—’F/‘é ARSGAE 23}, dAIHA 2HELS g Hola AES
AAE Al A 7hseitt. dE B9, WY whge] HAS 98t 1A/ gdAe] A3 9 107k W
o] N85 Y3t AESHAY Aol 7t 0}‘3}

2 o] ols Y Vel S ool Mg AW H HE o] FE: Al Wulsd Aolrh, mgh, E w9
Ao FHs Y AR AEtE A4F £3o] B WAA YEHY, wEhA olEe HAEFe] FuE HAYH
o

w5 %3

 wEAES =R AESYAS AXel dEedel o aaHd AYS Wit

e 7tg 4

E 1A YA = 1IEE ONE A= NLC AE He] g4 wuE =A]sch, 5C(& 1A), 25C(& 1B), 37C(&=
1C), 60C(= 1D) % 80ColA A#¥ NLC AL CNE(QG386)et QG752 7+el %24 33 Abgk(dynamic light
scattering: DLS) A} Z7](Malvern Zetasizer Z/ZS) Hlxl, 3}AEE= WX Aoz FHEE= AS 525 X3
A},

X 20 WA T 2B= 54 F AFH(DLS) S o] &-3iA
A1 NLCO] z-H o A& Z=A|gT},

i
o,

oA/ AN e AUGEA/ Y v Frr

T A WA E EE da/E2F]EN/P) B A NLCol ZRHe RNAS & ZAsty] 9lste] A-AA A
4 (gel-retardation assay: GRA)Q] ¥8 T=F4 ¥4& =4 ]ﬂﬂr(t 3A). = 3B WA = 3EE QG942, QGI63,
QG807 2 QG843(QG843> m3F . WA ol M CNESZ | AFg)ol sl N:Pghel =24 Algd¥h) SEAP 2&
(Fd 24 o9l (relative luminescence unit), RLU) % RNA-NLC Z3g A9 ougo]E Z=A|gT},

= 4A JA = 4C= AF-RNA 5FA 9] DLS A A71(Z-FH, m) ek vhdek da4 o 22F o] E(AAEA]) H(=
H]

4A), RNA ] 4AF(e]&4]) B](X 4B), X DOTAP o] RNA F=] (A4HA]) (E 4C) 9

T 5+ o]k 9k QG768 AFHI} EHAIstE X 7HZika) FF-2E rvRNAY @ M Fo F 14Y9 wlg-
(n=5/1") 2R E 9 3} 3 g7E wAsth, 3} 3 A7be 80% S8 A 3} A8 (plaque reduction
=3} test)(PRNTg)oll 9la] ZAEAT. o2 LYUEAHEA] (One-way ANOVA)ol| 2]3] A7 = Sio).

T 62 Ay BIaAF(AFY 1:1(v/v) T 0.1pg RNAFHAY == dlo]7] = (nakeD) (A G5¢F 1:1 &35
0.1pg T& 10pg RNA)E RNASEe] SUI(IM) T o wpg-2=(N=5/T)2HE 9 F3} 3 d7lE EAsY. 5
3} A A7l 80% A A T3 AF (PRNTy) ol 93] AAFAT. Fo0AdL dLdEE o o8] A=

=

E 7A WA = 7Ex= FAE A EAs A3F 1E NEZEEH ARSI HE
U FFES tE AlOlE7RQL HIE ofHo]E ARE-3te] Luminex A&l o3 A= SUT).
T 8A WA & 8B rvRNAS Al #UolA A3ty 3 A8 AF e 58S =AIFT. 2937 =& BHK AlX+=
4 gxrTozAe FEHAET (lipofectamine) Tt oYz} #HAIE AEPS AHE3|A SEAPE ¢E3tstE 10ng

(& 8A) ™= 100ng(E 8B) & 3+Z9] ryvRNA, @ &4 UIRTFozZAY 10% FAR~ HS o] L3x FAFY
(transfect)slSlth. FAFY &, A NS AL, SEAP S s 4 A4S o] &34 S433iTt.

2 ©ABG, Anste

= 9= Ag AYPLS 9ste] AAlelA Gl bde] mSE&r28 wAFth, C57BL/6 RS-0l Al 10% A
Z 2~ (NE, QG807 T+ QGR08= A& )% 11 SEAPE ¢35 3l8lE 1uge) VRNA N AZE FalA FARI Y. A
AF-FALE w2 B gRTFoRA ALEEHAY. HS FAF F 3, 7, 14, 21 2 289 Fol] A3 AL,
SEAP B+ wd 1S o838l A A

A=

.t_,
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10 A& QG807 tHEF RNA H-3t H# 3= m=Agt). SEAPES ¢hadlals rvRNAS 10% FaZEA Fol x-F
FAE 4= w22 3AA7] QG807 1:1 v = E3tA3lslgitt. olo]A, 50 €73 = 1pg TE 0.1ug
S GAs7] flste] AlPstE RNAE S|A AT, o]oA], C57BL/6 wh9-2=ollAl IN B=E F3lA 7Jr 3%
FAFSEAL, "EAHE FAF 5 A13Y F A8l FABIATE. o]ofA], SEAP @ k= g Al o3

Nooft 2
o}'.oo_?:

_IlN
QL
3-'0
:L

T 11A YA = 11C. = 11A ¥ %= 11Bo] whalA, =& = 10% 322, dlo]7]= = 100ng?] v|#|&3}¥ SEAP
rvRNA, CNE = CNE(Span 85 SF-)¢} &3l SEAP rvRNA, QG768 = Span60S- d%O}‘: NLC, QG906 = Span80-<-
3= NLC, QG808= Span85% ¥H-fah= NLC, SQ807= Span60g sk NLC. = 11AE f3hA] 24 =] Aol
gt 47FA] NLC A¥S, oA 2dS FUAI7)IE ol59 ¢ didix (NE Ex gAA9 vusta, ojojAa &
njE el E2uebA| (secreted alkaline phosphatase SEAP)E <+& 3}slE= RNASF E3HAISAIZ] AL T4
ghoh. 100nge] 13] SSUI(IN) FAHE Y n=3) ¥ 34A, vl9-2~25E dHS F7st, SEAP EHEE AA
Sk, 7z dolg o] ol5e] Hy + T HAKS.D)Y A ZE¥H k. = 11BE ZIKV prM 2 EE
dsstets RNASH H§AIStE (= 1104 AMEE U AP 9 F3 FAE 9 100ng I FAHEE n=5)
Sol 1494l g8k, HolHE H7|9 tF vla Algow @il ofa 4= Atk (+p<0.05; CNE
= NLC Span 859} H]a¥l NLC Span 60, s p<0.008; NLC Span 80%} H]m¥ NLC Span 60, #** p=0.0007, NLC
Span 80 T+ 859 H|W ¥ CNE, #2384 &#S). & 11C= ZIKV prM ¥ EE <353}l RNAS H3A3tE 2%

o] Aroldlt AA AAEAdA Span 85 E Span 60 X F3F AR FAEIL @Y 100nge] FM FAF T 149A
o HAE CNE T+ NLCE ZAISHTE. dHlolH = H7)9 ts vl Algoz ths ol dEAHEA (multiple two-way

ANOVA) o 2 EA3FA T, #+ p < 0.0001.

= 12A WA = 12H. C57B1/6 wk$-2=(n=9/i")S 1uge] CNE- Xi= NLC-AE 3w RNAS] & IM FALZ WA 3HA
713, 10 =& 1ugd vAEsE RNASF Bl THE 120). 53 dAS W3t T 1470, ool 28U <]
Hrbstar, w9 3ukE]e] wh-zol Al ZF widle] T wiAl &S FayEltH(E 12B WX & 12F). F 2" F
4640l , ¥FS FASa, ZIKV prMl 2 E F oy EZo] t)-&h= (D8 PEfo|=2 AFAAY. = 4GHA =
4H: & I T2 Wdshed wh9-2(n=6/1)E #130€el AlF79A (challenge) Al 71aL WA, XA 8559
ZIKVe} A, @282 A Fojol o3 Qe HE U3 8A49 BAE A, F2a A4 AR F
497, AEES FUEHHSHEA (E 12H), vfelefze diaix dHS HAAATHE 126). NLGE QG070 T,

= 13A WA = 13B. C57BL/6 "F9-2(n=3/F)lAl 400 pg/mee] RNASH Z3HAslA 7oz QG807, QG924,
QG925, QG941 = QGo42= WA H 3} W= A shE 1uge] SEAP RNAZ IM F=A}slal, SEAP @S 19 % 40
ug/mee) RNA FXolA HehA|atd QG807 Wl EA (X 13A). BUK AEE 4A13F B¢t Zh2+e] &2 RNA-H-&)
AFel 1:20 A*WOPL Qo g shaL, °1<>W sorstrryF 9 ofdlior JMste], ALEEAY AxEA
AR 3L 9l AEE AESAT. ololA, §% AZEAYS AMEEA, AEAEA £ APEEA] B AE
o] Hl&& Al ivh(=E 13B).

T 14 400 pg/ml =X 40 pg/mle] RNAZR E-3A3% QG07S Hl el AU SEAP HE dHolE & EA| g},

£ 154 WA = 15DF BAIE AFY EAlstel] A7t AE MEZEE AR IE

= T TEAF, AETRS
U FEL v AlEIHY Bl of#o]E AR&ShE Luminex FHAC ofal A3

tlo

=
RL

% 16A WA = 16D. = 16AT oAl A0 NLC ¥AE ZAISCE. = 16BE NLC,; 2 CNE(QG386)2] 7= 7la =7]

BEYE AT, ® 16CE 25CAA AZE Ao 2ol AAAGS Frsly] Yt 9/ AxA <z}
A7) (z-Fd AA) TES =3, ONE(QG386) 2 QG752, NLCy, A& 7+e) 52 3 AH(DLS) 94 27 (-3

A7, Malvern Zetasizer Z/ZS) ¥Wlul, %= 16D& rvRNAZF #3225 E BRad AHZEA 4 5 vwd g2
Tween80 813 7} NLC(35%9] & AlW&dAel ol K& Aol 93] Rnase BEE EA§ ).

5 178 oxFe NLC A% A4S EAF)

= 18A WA = 18B= 1 m=x= 2 R NLC-#A1E3}8 ZIKV rvRNA. C57BL/6 wF$-2~(n=5/")o 93k 2 @Al
A Fo F3b A vbE AEHEFE EAST. NLC & APshE 1 =E 0.1pg ZIKV rvRNASl o3t FM A2 &
Za) A0 (% 18A)e] TE A0Y L 28Ul (% 18B) sHH WIststa, ZE AlddA e =3} A A7t
T 1xgl PAFEA(e]7)=) ZIKV rvRNAR W H3tE mhg-x9f vlwstich. dolEE 7 &Sy E %H
He + S.D.2AN EF2HIEY. = 18A WA = 18BollA 9] o9l Logyy W&, A4 o]Ee] ztzhe] v 3

A7tell halA Zh ot ofuloll A Z Aol A o] Hk PRNTy ol Hlatell A, E7]e] vz Hlal A[Fe] o3 dd&At

_7_
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Al o] FAEgIth. = O18AA, Allddel el 7ke wlalgk 88 R 156Ul e] NLCo-lug Hi= Ulol7]
=-10pg, *##p<0.0001, ##p<0.001; %= 18BellA], Al14delr o] d7kel wawdt 1269 2 209 ol 4] NLC,-1ug,
7¥7} #p=0.05, ##*%p=0.0001.

E 19A YA = 19B. vl$-25 NLC-A|E3tE RNAS] FM FAIEZ WAASA7]2 A14D (= 194) 2 A499 (= 19
B)oll CD+ T AEQ & WalA 10 =5 1uge] " AEsE RNA 2 CNEQ} H) L slgitt.

H1

ATH
20A WA = 20E. wk9-2=5 EAIE 3ol A NLC-AEshel RNASl FM FAFR W shAZ T, NLC,.(QG942) &
5 2 1002 N:PolA ZIKV prM/E ¢F&3} rvRNAR B-HA|sbalar, 30, 10 2 3ng 8%FS @ IM FAHn=14/1)
)4 C57BL/6 mFg-2oll Folstl o, 149 Fo, PRNTg (%= 20A)°l oJa 3 & 9712 g7slr] st
EHA7IAY, e 2o WAl HEE w2 (HE]E) T 100 B 10ng dlo]7]1= rvRNA(SEL 2 2) (n=14/

), Hi= 159 NiPolA NLC, (n=14) Hi= CNE(n=4)o} A|g3be 100ngel] vsiM & nIZAZ & Fd-5014

s Y

—

M2 e

B220,.CDS TFNy T Al WAE (% 20B)2 Aeksl7] 9ate] oFAA A tHn=4/) (% 20A WA %= 20B). dlo]E]

oW £ S0 oje} AEAQ) grezA A,

w5 3090, o YA 10vkE] e w42 ZIKV Dakar w5 41525¢] 5 logy PFUZ A @7raA7]an
A, 3 [Smith et al., PLoS Negl Trop Dis. 11(1):e0005296 (2017)]el 71A1%¥ B¢ 1 SE|#HE¢] A %4
E Aldetar, 4x3r Foll Adate] Feka A4l o8 vl 2dETE ARt 200). HelHE i +
S.D. 3R oful AMHAQ] gro A AAET. w2 AEE(E 200) 2 AT FA(E 20B)°] diEiA wd
U Hst. = 25E01 9] dlolEE Wi + S.D.EA AAIET, &= 204 D %= 20ClA dHeolE ] log, W3k
< H719 tF vl AFE o] &3 Aol o BAHAT (RS B, mAlEstE 100 3 10ng
£33, NLCy, AE3E 100, 30, 2 10ng &3F 79 X 25A014 2] PRNTy, &7}, ###:p<0.0001, T CNE A
sh¥l 100ng, #p=0.04; NLC,, #A&3}e 100 % 30ng &3 CNE AP3tE 100ng 7He] 7F, #xp=0.006; tHzE

Ql ®o wAYstE 100 E 10ng &%, BE NLC,»- %+ NLC, ~AlF b &= 7he] & 20Co 4] vho]g 2

Y5 AG7F, #xxp<0.0001). £ 20E0 A HolEE E719 v Hlal AJFS o]§3 o]PRAEA ] o& &4
ST WA 1090, iz - 29, X 100 2 10ng Ylo]7]= rvRNASE RE Agstd  7te HAE Z

W3}, #p<0.05). &= 20A WA &= 20Col A9 Hlo]HE F E5dAe A¥S ek,

= 21A WA = 21D ZIKV rvRNAS] AA 2 AHEE TAIST. = 21AE 17 RNA S84 T2 5 EH| Ao 3
of WAl el TC-83C.2HE Faje wuldel @l #Z2) 2 (Venezuelan Equine Encephalitis replico
n<S goslste FHAv= DNAE EA1eT. v 9 (UTR), A1E A5 (subgenomic: SG), AU Ak
(gene of interest: GOI). X 2IBE ZIKV 5 H/PF/20139] ¥Rl (premembrane: pri) %3 €17
(envelope: E) 32 & #u]d A7t vlo} &Ze]d EZ2IERA|(SEAP)E HEststs 54| ulo]zf2~ RNAS] A
AE ZAIETE, ZIKV Bt SEAP rvRNAZE FAF99 293 T AE 4 NE ZIKvel disia oE24 dAE o &
sk & 21C A=W 2% B/Es = 21D Fob A dvjdel o) 300 FARAES B3 A Fol LA sl
= 220 WA = 220 A 2d, d994 2 w3 AAS Eels S ukSo &) NLC,,9F rvRNA ZF
o EE4 #AE #Wgste =tk AP
SEAP rvRNA®} E3-AElstar, oA 7]AE wiel He SEAP H A s f4x @d (=
Fakgkel o) 42k A7](%E 22B) 2 AR W% 22008 A, A AVFgs & 2
gt JAE(E 22D)5 =Agrr. = 224 WA & 2200 A9 HolHE Hi £+ S.D.E A
H4A A3S yehdth. C57BL/6 wh-2=9F AdE AW AFS Yol (= 22E WA & 226), NLC,.E 3,
5.6, 15 2 379 N:PolA] ZIKV X SEAP rvRNA®} E31A|8}8la, wl-9-2~(SEAPe] W34 n=3/, ZEE ZIKV
3l A n=5/7%) Al 1000, 100 F 10nge] SEAP rvRNA i 1000 EX: 100nge] ZIKV rvRNAS 1M AZE 3
A FAREFSTE, FAE F 3e] SEAP 7ol ofs SEAP wdS AAst: (% 22E WA = 226), ZIKV S8
A A7hs AL F 140 PRNTyol o8l AAS AT (% 22F ulA] &= 226). whEAAS AR st (=
22H), 71Y= (n=4/7)lA 3, 5.6, 15 © 379 N:PollA NLC,,9 E&A|3t8 50ug ZIKV rvRNAZ 1D ARE E3)
A FAbeEaL, 2441%F Fol] Edlo] A (flare diameter)S SAIGTH. & 22E WA £ 22Go 49| SEAP ©o]E]
T B+ S.D.EA AAEL, G dPoriE dofil g, = 22F B k= 226014 9] PRNTso ElofE:= gt

1

(% 228 WA & 22D)S Y3te], NLC,,2 ZHE N:P u]oA

i

b

[¢]
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+ S.D. ¥ nmin/max BA-YPAA ZFEo2A AAHIL, 374 =A< AHS veERdATE, E 22Ho A9 do]E]

T o AgoezHE dojia, H £ S.D. F min/max -2 A EF2ES oA JEA] AEEH &

A 2A AAEATE. = 226G A1) PRNTy, Blo]E 9] log, WE2 E7]2] T vl AlFE o] &3t dUtiHEA
6 3+

oa A sHATHN:P 373} 15 3ke] A7F, fre

golg= 7] thE Hlm AFS o]gs 29 P 373} 15 ko] Edlo] A,
wxp=0.0004; N:P 159} 5.6 = z JElel ofsi #<¢l¥l NLC2k rvRNA 3F
o] Bgl AFAge] AE RdS wAEE FHEo] w 22D oa|A] A AL},

Ll
o] &7}, #xp=0.0033). = 22Hol| A ]
N:

X 230 WA X 23E:= RNA -3} &% (loading capacity)e] Sti® NLC,.o & = 23A% DLSO

oz ZHH uiet ZE YA AV|E AT dHolHE Z-HH o2 Hiud. 2B "A ] rvRNACHIQ!
2)9F NLCyo rvRNA(#|Ql 4) ®+= Rnase-*2]% rvRNA(ZIS! 3)9F NLC,, rvRNA(S! 5)94 WAl RNA o7t~ A

A7 BARY, dolE 3714 U4 AP e, E 230k rRNAS] FE F7bo] wel wakAs
HONC,, EE NIC,,o WA obbms A A79% Fol WES4g B ola 48 viel o] NIC,, X

o
NLC,.0l Z3d RNAS] HAIEE ZAIgtY, dlolH = 37H4] 5HAQ1 A|dE YElAT; &= 23D SEAP rvRNAo| <

o,
o
Hl
>
ot
O

gk Tk N:P H]o| A H3ASE NLC,; B NLC,o ol 98k 24A17F Qo] o BUK A2 7o Foll A<
SEAP &S =AIE. dolElE 371 AR Hale] Hi + S.D.EA Uehlla, 37FA 53l dygow

= 9 + . i
BEo] A7E vehdth, NLC,, HlolHE Hlul 2AS 95t & 23R 5E AAEAC. = 2389 dlsiA, 7Y
I (n=4/7")2 N T 1D AR5 FalA 9 50ug &% wAEste ZIKV rvRNA 5= 5, E3= 0.54g9] NLCy -
APstE ZIKV rvRNAR, HE& 50, 5, H& 0.5u89] NLCyo A 3FE ZIKV rvRNAR W85 Q1a1, PRNTyol <3
SAE vbet 22 A T3 A 9k 289 ol AAHAG. 2 diolH e H £ SD.EE BRigr, b
°lH 9] Logy WS H7]¢ ths vl AlES o] &3 ik 3

NLC,, A& 7Fo] 5ug &%, #p=0.05, H+= 1D, #p=0.04).

T 24A VYR & 24B. & 24A= A7) T 11CoA FAE dAH o AL fi])‘ o o AldTY ZIKV F3}HE =A1SH
o, 2t g% sMe P + S.D.EA ZEHSR, A 39 REE ARSSA Az
dolH= B718 g5 vl AlFS &3 ts oY vEr 218k tH(1/640 €% 34 NLC Span 60
o] CNE Span 85 % CNE Span 60 t] CNE Span 85¢4], #p<0.05; NLC Span 60 t§ CNE Span 60, #*p<0.0001).

24B= 2~ F <Ll (squalene) oIEA Foll SPAN 60 Hi= 858 FHrahi= CNESF v Span 60, 80 Wi 85 H ~F
o4l /dynasans $H-3H= NLC, EE Span 60 2 Miglyol®/dynasan o84S $H+3F= NLCS N:P 15014 &3t

AT EE o AR d0ng ZIKV RNk B 24412 AR Foll AR A wE Aol
SO AZ(n = 699 FolA)el R Fol, ELISA o3 AR sk 2L Mip-1p FEE EA@T Folg
G 27he] Z1%H ELISA BAF 4993, 7 BolAe] FFe 6ol Folgel FF + S.D

S.D.¢ &/ Z=2"H
D}. delH+ H719 ts vl AlFES o]&3t ts dYdidikitde] o3 +4sth(dle]7]= E+= (NE-Span
859 M8} 4] NLC-Span60-=F<#l == NLC-Span85-2=F&# | #x p<0.005).

Ny

£ 25% NLC,; B+ CONEE AIYF3tE rvRNAS] AAW He o] o wd o wh3&E=RE w3t SEAPE
533k rvRNAE NLCyy, CONE B 10% FaRA(ol7]=)2 A SE AL 100ngs C57BL/6wa] o] wh-g-2~
(n=3/)NA FMl ZA22 E&A EA&Act. 10% S22 tEo] 9
235tk vpe-zol A 3, 7, 14, 21 2 280 AEst I SEAP FA LS SEAP A A o8 =A5).

= 262 NLC, 9 rvRNA -3} &3F] A5 E TASt). SEAPE ¢E83tE rvRNAS 10% S-=L2 220 400, 300,
200, 100 % 40 pg/mee] HF == 3AA7|aL, 2388t AP} o= NLC,, ¢ 1:12 H3HAS}sdth. ONE

£ 40 pg/mee] rvRNASH 1:1= HeAstelglth. o]0, ZF 50ut IM FAF 23} 100ng &) HE=% Fofetr] 9
sto] HaAste i mAESE rvRNAS 10% SR 2] FAAZTE. o]ojA | whe-AE 3 Fo] HYs}aL,
SEAP el olsll I3 SEAP s FAsta, Ro-FAbe vk vt

T 278 € SEAP @A %o thek 1-8%% NLC 5 2F9d 5% A7 532 £, 30, 15, 7.5 2 3.75%
w/ve] AFgEo R AzE -8 NLC(3% w/ve DOTAP &-7)E SEAPES &35.3}3t= rvRNASF N:P 3704 1:1%
2k 3}5FaL 100ngS C57BL/6wHE] 9] wl9-(n=3/) T IM ARE webd FoJstar, 39 Zof 83 SEAP &4

ﬂll
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T2 =2A43l3, vAYstE rvRNA- = B ol-FAlE w9 Hlaskt),

= 28A WA & 286G C57BL/6 mh-9-2o A412] NLC,;/rvRNA B3¢ WAL 2 F5 S A%, NLC, S, NP
50004 ZIKV prM/ES <3 3}sl= mRNA T rvRNAS EEAsIsla, @Y lug %S IM FAME S3lA C57BL/6
w2 (n=9/T) ol Al Fojstar, 14 o Adete] Hol WAl HFHE vhes EE = Ylo] 7] = rvRNA
= mRNA(n=9/%), = N:P 50004 CNESF A3 3lE 1ug rvRNASF B]s) A PRNTgol €13 3 3k 9718 3
30

B!
7FeHSITH(E 284). dlolEl= 3t +£S.D.Ww ofye} o] fogA AAETh. Wedst & 30del, 6vtele] wt
S2TS ¥ ([Snith et al. PLoS Negl Trop Dis 11(1):e0005296 (2017)]el 7] H upeb ol B T Q1E
2o g 23 Fo| 5 logy PFUS ZIKV Dakar 5 415252 A|A7AA7)aL, 49 Fo Adste] et HA

of ols) vholel ~BFS AFSNA(E 28B). PhE2E AEE(E 200) 2 AT FA(E 28D)0l A
RUE YAt E7 UelA gukele] vheolil 300Ad) A2 WelstE Fojsle] RawE 8 T-AME WS
& e, U Fol, wheaE gebblvla, wAAEE @A), @askel, IANy (% 28E),

(D107a’ (= 28F), T TNFa (%= 28G)°1 B220,,CD8 T Al G AEEAW o8 Asetolr (% 37).

e
i

T 20 AAIZ ¢ &3 vl 4% Mtb & /vhial: Ry3619, Rv2389, Rv3478 2 Rv1886(A49)S xEs}

= 1D91 2 ID91E ¢35 dlslE &du)t vlolg] A HETYE AAE TAST, Y28 E AAEL T xE FHAAEA

7}9-Alo} FAH A A&

= 30A WA = 30B: E‘r—’.‘é T RNA 7]HF ID91 WAl o ZRE 9] TH1 AFo]EFFQI-3H] CD4+/CD44+(= 30A
_

T )
= (D8+/CD44+ T A 3E( B)o] HMEES ZAGTE, P<0.052] TAEHE FoAd o|dEAEAS o] &3 &
AMata MR ®7]€c)

ro

(Gaussia luciferase signal)& &-f3lc}.

3

E 31A VYA E 31DE 24 EE Ao EFFOI-AAF (D4+ B Go 2 RE ] dolHE =Ast}. D91 whel A /GLA-
SE(A) ¥ D91 RNA/QGRO7(H A& WAdsly nfg~zRE o v|AAXE ulx], D91 A ©dWd, 10 AE}
o E-EYHE 191 ¥ Aeel= F 13N Aeel= 2 ATt

E 324 YA & 320 224 EE Ao EFFOI-AAF (D8+ BT o 2 RE ] dolHE Z=Ast}. D91 whel A /GLA-
SE(dA) = D91 RNA/QGRO7(H A= WHAshy wp-~2RE o vAAEE, v, D91 A T4, 10 HE}
o|l=-EHH D91 W HEfol= F 13719 HAEtol= EZ A3

X 330 WA = 33B= ID91 RNAo| 9§ wWoslrt 1D91 vl d s} wlwdlt 299 oibd BiAdolar x4 D8+
T AE JIEZE F53 2 232 =A%, uf$20 3T EE D91 G A+GLA-SE £ 2y} Hlolg|

RNA ¢t=3l ID91 39l & sht= 35 7HA0 R 23] WYsE L, HAAEE DEAA, D91 HEl|=E AFE-3)
A AIFIWAA AAFAIZ T, S EHS % 2 AL 7 E(pool)ol oigk whgelA  (D4+(HA) A
CD8+(HA) T AE ZF24] ZAto]Eglel wkg-o] HAES vehilth (X 30A). = 33404, M = 8= &%, 1D91 =
D91 ©=, 2 PP1 WX PP132 HElol= Z 1 WA 138 ekt $34be] ~AdS (D4+ &= D8+ -
o 7RE F2A EE Alo|EFII+ A HAEZS ek, & 33BE Mtb H37RvE A EAR % 350 ¥ &
LA U|o] E (homogenate) 258 H7tgk whe 2o} EAIgT, w29 FEE= RNA AFeA 2,

D91 TA +GLA-SE, HEx <3} nlo]ad] 2~ RNA 2433} D91 89 & ox stz Ag7dd 359 13 Wds)
AAT. FYl(Dunnett) T Bl AP o] &5l LYPRARA O oA el vua]A P<0.052] F2lA

S ERE FAEY.

= 344 WA = 34BE A FHZIKV) EE EJ HAJEV) vlolei~2HE fad A5 AES vt = 344+
prMe] AFolA ZIKV = JEV Al DS 713 ZIKV prM/ES b3 3k8ks rvRNASl AAIE EA %Y. & 34B:&
ZIKV = JEV A& AE9S 741 ZIKV prM/Eg o}s3tslE rvRNAS EASHH, o]= 10% FIARA(Uo]7] =)
wE go] A YrddA(NE) 2 AFsA 713, AR} 10pg B T2} 1ugs IN A2E E3)4 (57BL/6 #F9-
2= (n=5/)° FARSIAL, 219 Fo A4 PRNI80 715 S48 3th. oJojA, w9-£5 23 HWAs 2 746
3tal F7}=2 219 o] PRNTR0 97tE EA819itt.

o ok

% 35 NLC 4AF A71(Z-¥35t (mm)) ol qw AwgAda o o
v 29 F& A fAstuA F AUEdAe FE 1
Ag o3 WA R-AF = 0.972)0] @%@r&lﬁilﬂr FE AP U3 27(30,000 psiclA] 103

1A -5 = QAT
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T 36A WA = 36B= AAWelA RNase A ARG ERE S BF 2 SEAP 2Ha rvRNAS] Ao ik 154 A
A A ] EHE EATTH rvRNAE 10mM A EEZAY 9EAE £ oA glo] ARE 70% E& 35% = AW
g4 L ol X HF=Z A NLCe HEo = E3HA3}slal, RNase Al F 2 RE rvRNAS HI 3= 9]
9] e gsiA BIFsFATHE 36A). C57BL/6 PF9-2=(n=3/) ol A= 10% AR (H|o]7]| =) HE= 70% E=
35% % AWEAAA 2 ol AAR AP NC, T (NES 234319 SEAPE 943 3slE rvRNAS FoJ8t
3, "3 SEAP FAEE 39 Fo] ZAHHAT(E 36B).

T 372 dAARl fE AEEAY A" dEE &4

ro

o}

T 384 WA %= 38BE= AT 4R WHIEHE D919 dE Z=AIT. &= 38A% WE pET29E =A|8ta, & 38BE
W E pET28S E=A|3HT),

% 39A WA = 39E&, NLC Al@ 3} Al = oA §lo] TLR3(Roboxxol, pIC:HMW) 2 RIG-I(SEVDI) =}-8-A ol
o|&t A= Fo QIZF PBMC-Frl DCollAe] Azl WY ANzdgds =Agch. 649 Azt FoixRZE e
PBMC-DCi= NLC("QG942 AGste") &= dolZ|=("ulAlgstd") 5 stz Adste Z2]1C:HMV, RIBOXXOL
T SEVWDIZ A=3kgivh. AF-95 tixae A djEzetow R7]Evh. 37C % 5% 00, wH7IelA 24A13F
olffHo] A Fol, A ae AdHor d4 7Fe3 ELISA 7|ES ALEEA AHZFQ W vl HXxo] s

5} & A o5 vl A F(sidak's multiple comparisons test)S o]&a|A o]YE
AFEA ) o3l I E U, P-Fh: x p < 0.05, #*x p < 0.005, #xx p < 0.0005, =**x p < 0.0001.

o

X 40 RIBOXXOL H+ pIC:HMW o}FHME (adjuvant)® A MM6 Ao Ae] IFNa/B 9 FEE TAET. A

X5 vlol7l= X AYGskE RNA T stuE A=SAzlen; A 2= F XXl AlgEo] vk, A==€ M6
Mo A NoZRE|S] [FNa/B7F HIAFT M6 Al2Eo] tisiA 85 qow, HEK-EF [FNa/B SEAP & :ZFH
AxFE AREM AAskd . 3 719 INa =] H7F Fol S4€ nket Z2 i A= dis

Fis=

% 412 N:P =4] 2 RIBOXXOL &%¢] 324 IFNa/B ff=E Q%3 S EYS AT

T 42A WA E 42D NLC E+= SER A3t dsRNA o} FHbEQ] Fof Fof| Alo]E7kel WE s wAFT),
£ 432 dsRNA o}FRFE(TLR3 E]3=) 9 NLCE #1383t SEAPS] Fof So A SEAP 2dS TA|gHY.

= 44A WA = 4B NLC, SE E&= tlxoz Ad3td VEErep-SEAPS] Fo] 5 [P-10(%= 42A) % SEAP &
(% 42B)S TAISTE. & 4200 A, sxx = 1pgtQGo42 o 1ug dlo]7)=9] BAITA feo)A. & 42BollA], = = lug
+QG942 o] 0.1pg +QG942°] SAITHA oA, »x = 0.1pgtQG942 o 0.1pg SE H= dlo]7|=9] SAEA {94,
sk = 0, 1pgtQG942 o 0.1pg o171 =9] B8 Fo0A. & 455 F9-5ol3 A vh-g-S A3t} C57BL/6
up- 2o A= FAE olFetE AYy 39 lpg LEISH-F2 ©9AdS 35 7140w & 23] FAlelgrt. XS
21D (K28 A3t Aol F=AsaL, o]ojA A42de] FA-Eo]4 g6, IgGl Z IgG2c 3 <713 ELISAC
o] AAslsict. dvlolHE A % SD, ¥4 5vtEle] vz FAHEL

% P

% 46A WA = 46B= T AIE wkSol] that Hiltonol® Aol &35 mAIZC}, C57BL/6 vh$-2ol Al BAIE o}
THE AYH ZFE lpg LEISH-F2 @ dE& 35 31A0R F 23] FAMsitk. HF Ast § 35, v
AAs Gd AES dErAS A xstal AEES LEISH-F2 &3 Aol dstar, ojoja ujek gl F Afol
E7FQl kS ELISACl osf Z7stltt. dolee HA 2 Hogho = AlAsta, was 254 51 75 A
HEAFE =ASEAL, Fate s ol =3 o2 FA o] glom, suhele] whe-2/stolt),

T 47A WA = 47E= T AIEZ wEgoll sk Hiltonol® APl a3E EA|$th. C57BL/6 wl$-2=olAl FA|E of
FOE AR T L LEISHF2 B4 35 pHow & 23 AU, A% Wl
AAST 9 AELE ANe Axsn ALE F2 293 Afpuloldeli, ololq Ax A
Aol os A4ttt dele 7 vhgzol dislA AE AgomA ANEL, B D SIS 27 £ o

dieh 54 iz EA el k. N = sukele] mhgs/E,

S 488 -S04 A wgol WF Hiltonol® AFe] EIE AIGTH CSTBL/G mhS-2ol Al EAH obFuk
E AYY £ Ing LEISHF3+ SIS 18] FASI, A8 § 450, 942 $A50 FU-5014 Ig6
%4 97hE EBLISAG) o8] AAetsich. dlelE:, BE RSB W, 2 Bl glala A AN A

o gtk N = 5up]e] whe-2 /5.

_11_
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[0016]

[0017]

= 49A YA = 49CE= T Al ®ES-o] g Hiltonol® A& <] E g =

TUE AP EFE g LEISH-F3+ @iz 13 FARshooh

A3 on

01

aL, o]ojA uleF
73211*1 A A 5 o

&/t

X 50A WA = 50G=
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Az

7

ol
QI

& el g
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F ApolEAt g

T

7
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ro
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D91

MTINYQFGDVDAHGAMIRAQAGSLEAEHQAIISDVLTASDFW
GGAGSAACQGFITQLGRNFQVIYEQANAHGOK VOQAAGNNMA
QTDSAVGSSWADDIDWDAIAQCESGGNW AANTGNGLYGGLQ
ISOATWDSNGGVGSPAAASPQQOIEVADNIMK TQGPGAWPKC
SSCSOGDAPLGSLTHILTFLAAETGGCSGSRDDVYDFGALPPEI
NSARMYAGPGSASLVAAAKMWDSVASDLFSAASAFQSVVWG
LTVGSWIGSSAGLMAAAASPYVAWMSVTAGOAQLTAAQVRY
AAAAYETAYRLTVPPPVIAENRTELMTLTATNLLGONTPAIEA
NQAAYSOMWGODAEAMYGYAATAATATEALLPFEDAPLITN
PGGLLEQAVAVEEAIDTAAANQLMNNVPQALQOLAQPAQGY
VPSSKLGGLWTAVSPHLSPLSNVSSIANNHMSMMGTGVSMTN
TLHSMLKGLAPAAAQAVETAAENGVWAMSSLGSQLGSSLGSS
GLGAGVAANLGRAASVGSLSVPPAWAAANQAVTPAARALPL
TSLTSAAQTAPGHMLGGLPLGHSVNAGSGINNALRVPARAYAI
PRTPAAGFSRPGLPVEYLQVPSPSMGRDIKVQFQSGGNNSPAV
YLLDGLRAQDDYNGWDINTPAFEWYYQSGLSIVMPVGGQSSF
YSDWYSPACGKAGCQTYKWETFLTSELPQWLSANRAVKPTGS
AAIGLSMAGSSAMILAAYHPQQFIY AGSLSALLDPSQGMGPSLI
GLAMGDAGGYKAADMWGPSSDPAWERNDPTOQIPKLVANN
TRLWVYCGNGTPNELGGANIPAEFLENFVRSSNLKFODAYNA
AGGHNAVENFPPNGTHSWEYWGAQLNAMKGDLQSSLGAG

Rv3619

MTINYQFGDVDAHGAMIRAQAGSLEAEHQAIISDVLTASDFW
GGAGSAACQGFITQLGRNFQVIYEQANAHGOKVQAAGNNMA
QTDSAVGSSWA

i+

Rv2389

DDIDWDAIAQCESGGNWAANTGNGLYGGLQISQATWDSNGG
VGSPAAASPOQOOIEVADNIMKTQGPGAWPKCSSCSQGDAPLG
SLTHILTFLAAETGGCSGSRDD

Rv3478

VVDFGALPPEINSARMY AGPGSASLVAAAKMWDSVASDLFSA
ASAFOSVVWGLTVGSWIGSSAGLMAAAASPY VAWMSVTAGOQ
AQLTAAQVRVAAAAYETAYRLTVPPPVIAENRTELMTLTATN
LLGONTPAIEANQAAY SOMWGODAEAMYGYAATAATATEAL
LPFEDAPLITNPGGLLEQAVAVEEAIDTAAANQLMNNVPQALQ
QLAQPAQGVVPSSKLGGLWTAVSPHLSPLSNVSSIANNHMSM
MGTGVSMTNTLHSMLKGLAPAAAQAVETAAENGVWAMSSL
GSQLGSSLGSSGLGAGVAANLGRAASVGSLSVPPAWAAANQA
VIPAARALPLTSLTSAAQTAPGHMLGGLPLGHSVNAGSGINNA
LRVPARAYAIPRTPAAG

Rv1886

FSRPGLPVEYLQVPSPSMGRDIKVOQFQSGGNNSPAVYLLDGLR
AQDDYNGWDINTPAFEWY YOQSGLSIVMPVGGQSSFYSDW YSP
ACGKAGCOTYKWETFLTSELPOWLSANRAVKPTGSAAIGLSM

wn
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[0018]

AGSSAMILAAYHPQQFIY AGSLSALLDPSQGMGPSLIGLAMGD
AGGYKAADMWGPSSDPAWERNDPTOOQIPKLVANNTRLWVYC
GNGTPNELGGANIPAEFLENFVRSSNLKFOQDAYNAAGGHNAY

FNFPPNGTHSWEYWGAQLNAMKGDLOQSSLGAG

pETZ9
g

HMTINYQFGDVDAHGAMIR AQAGSLEAEHQAIISDVLTASDF
WGGAGSAACQGFITQLGRNFOVIYEQANAHGOK VQAAGNNM
AQTDSAVGSSWADDIDWDAIAQCESGGNWAANTGNGLYGGL
QISQATWDSNGGYGSPAAASPQQOIEVADNIMKTQGPGAWPK
CSSCSQGDAPLGSLTHILTFLAAETGGCSGSRDDVVDFGALPPE
INSARMYAGPGSASLVAAAKMWDSVASDLFSAASAFQSVVW
GLTVGSWIGSSAGLMAAAASPY VAWMSVTAGQAQLTAAQVR
VAAAAYETAYRLTVPPPVIAENRTELMTLTATNLLGQNTPAIE
ANQAAYSQOMWGODAEAMYGYAATAATATEALLPFEDAPLIT
NPGGLLEQAVAVEEAIDTAAANQLMNNVPQALQQLAQPAQG
VVPSSKLGGLWTAVSPHLSPLSNVSSIANNHMSMMGTGYSMT
NTLHSMLKGLAPAAAQAVETAAENGYVWAMSSLGSQLGSSLG
SSGLGAGVAANLGRAASVGSLSVPPAWAAANQAVTPAARAL
PLTSLTSAAQTAPGHMLGGLPLGHSVNAGSGINNALRVPARA
YAIPRTPAAGFSRPGLPVEYLQVPSPSMGRDIKVQFQSGGNNSP
AVYLLDGLRAQDDYNGWDINTPAFEWYY QSGLSIVMPVGGQ
SSFYSDWYSPACGKAGCOTYKWETFLTSELPOWLSANRAVKP
TGSAAIGLSMAGSSAMILAAYHPQQFIYAGSLSALLDPSQGMG
PSLIGLAMGDAGGYKAADMWGPSSDPAWERNDPTQQIPKLY
ANNTRLWVYCGNGTPNELGGANIPAEFLENFVRSSNLKFQDA
YNAAGGHNAVFNFPPNGTHSWEYWGAQLNAMKGDLQSSLG
AGKL

ACCATCAACTATCAATTCGGGGACGTCGACGCTCACGGCGC
CATGATCCGCGCTCAGGCCGGGTCGCTGGAGGCCGAGCATC
AGGCCATCATTTCTGATGTGTTGACCGCGAGTGACTTTTGGG
GCGGCGCCGGTTCGGCGGCCTGCCAGGGGTTCATTACCCAG
CTGGGCCGTAACTTCCAGGTGATCTACGAGCAGGCCAACGC
CCACGGGCAGAAGGTGCAGGCTGCCGGCAACAACATGGCA
CAAACCGACAGCGCCGTCGGCTCCAGCTGGGCCGACGACAT
CGATTGGGACGCCATCGCGCAATGCGAATCCGGCGGCAATT
GGGCGGCCAACACCGGTAACGGGTTATACGGTGGTCTGCAG
ATCAGCCAGGCGACGTGGGATTCCAACGGTGGTGTCGGGTC
GCCGGCGGCCGCGAGTCCCCAGCAACAGATCGAGGTCGCA
GACAACATTATGAAAACCCAAGGCCCGGGTGCGTGGCCGA
AATGTAGTTCTTGTAGTCAGGGAGACGCACCGCTGGGCTCG
CTCACCCACATCCTGACGTTCCTCGCGGCCGAGACTGGAGG
TTGTTCGGGGAGCAGGGACGATGTGGTGGATTTCGGGGCGT
TACCACCGGAGATCAACTCCGCGAGGATGTACGCCGGCCCG
GGTTCGGCCTCGCTGGTGGCCGCCGCGAAGATGTGGGACAG
CGTGGCGAGTGACCTGTTTTCGGCCGCGTCGGCGTTTCAGTC
GGTGGTCTGGGGTCTGACGGTGGGGTCGTGGATAGGTTCGT
CGGCGGGTCTGATGGCGGCGGCGGCCTCGCCGTATGTGGCG
TGGATGAGCGTCACCGCGGGGCAGGCCCAGCTGACCGCCGC
CCAGGTCCGGGTTGCTGCGGCGGCCTACGAGACAGCGTATA
GGCTGACGGTGCCCCCGCCGGTGATCGCCGAGAACCGTACC
GAACTGATGACGCTGACCGCGACCAACCTCTTGGGGCAAAA
CACGCCGGCGATCGAGGCCAATCAGGCCGCATACAGCCAG
ATGTGGGGCCAAGACGCGGAGGCGATGTATGGCTACGCCG
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[0019]

CCACGGCGGCGACGGCGACCGAGGCGTTGCTGCCGTTCGAG
GACGCCCCACTGATCACCAACCCCGGCGGGCTCCTTGAGCA
GGCCGTCGCGGTCGAGGAGGCCATCGACACCGCCGCGGCG
AACCAGTTGATGAACAATGTGCCCCAAGCGCTGCAACAGCT
GGCCCAGCCAGCGCAGGGCGTCGTACCTTCTTCCAAGCTGG
GTGGGCTOGTGGACGGCGGTCTCGCCGCATCTGTCGCCGCTC
AGCAACGTCAGTTCGATAGCCAACAACCACATGTCGATGAT
GGGCACGGGTGTGTCGATGACCAACACCTTGCACTCGATGT
TGAAGGGCTTAGCTCCGGCGGCGGCTCAGGCCGTGGAAACC
GCGGCGGAAAACGGGGTCTGGGCGATGAGCTCGCTGGGCA
GCCAGCTGGGTTCGTCGCTGGGTTCTTCGGGTCTGGGCGCT
GGGGTGGCCGCCAACTTGGGTCOGGCGLCCTCGGTCGGTTC
GTTGTCGGTGCCGUCCAGCATGGGCCGCGGUCCAACCAGGCGG
TCACCCCGGOGGCGUGGGCGCTGCCGCTGACCAGCCTGACC
AGCGCCGCCCAAACCGCCCCCGGACACATGCTGGGCGGGET
ACCGCTGGGGCACTCGGTCAACGCCGGUCAGCGGTATCAACA
ATGCGCTGCGGGTGCCGGCACGGGCCTACGCGATACCCCGT
ACACCGGCCGCCGGATTCTCCCGGCCGGGGCTGCCGGTCGA
GTACCTGCAGGTGCCGTCGCCGTCGATGGGCCGCGACATCA
AGGTTCAGTTCCAGAGCGGTGGGAACAACTCACCTGCGGTT
TATCTGCTCGACGGCCTGCGCGCCCAAGACGACTACAACGG
CTGGGATATCAACACCCCGGCGTTCGAGTGGTACTACCAGT
CGGGACTGTCGATAGTCATGCCGGTCGGCGGGCAGTCCAGC
TTCTACAGCGACTGGTACAGCCCGGCCTGOGOTAAGGCTGG
CTGCCAGACTTACAAGTGGGAAACCTTCCTGACCAGCGAGC
TGCCGCAATGGTTGTCCGCCAACAGGGCCGTGAAGCCCACC
GGCAGCGCTGCAATCGGCTIGTCGATGGCCGGCTCGTCGGC
AATGATCTTGGCCGCCTACCACCCCCAGCAGTTCATCTACG
CCGGCTCGCTGTCGGCCCTGCTGGACCCCTCTCAGGGGATG
GGGCCTAGCCTGATCGGCCTCGCGATGGGTGACGCCGGCGG
TTACAAGGCCGCAGACATGTGGGGTCCCTCGAGTGACCCGG
CATGGGAGCGCAACGACCCTACGCAGCAGATCCCCAAGCTG
GTCGCAAACAACACCCGGCTATGGGTTTATTGCGGGAACGG
CACCCCGAACGAGTTGGGCGGTGCCAACATACCCGCCGAGT
TCTTGGAGAACTTCGTTCGTAGCAGCAACCTGAAGTTCCAG
GATGCGTACAACGCCGOGGGUCGGGCACAACGCCGTGTTCAA
CTTCCCGCCCAACGGCACGCACAGCTGGGAGTACTGGGGCG
CTCAGCTCAACGCCATGAAGGGTGACCTGCAGAGTTCGTTA
GGCGCCGG Ctgaaagelt

Rv3619

ACCATCAACTATCAATTCGGGGACGTCGACGCTCACGGCGC
CATGATCCGCGCTCAGGCCGGGTCGCTGGAGGCCGAGCATC
AGGCCATCATTTCTGATGTGTTGACCGCGAGTGACTTTTGGG
GCGGCGCCGGTTCGGCGGCCTGCCAGGGGTTCATTACCCAG
CTGGGCCGTAACTTCCAGGTGATCTACGAGCAGGCCAACGC
CCACGGGCAGAAGGTGCAGGCTGCCGGCAACAACATGGCA
CAAACCGACAGCGCCGTCGGCTCCAGCTGGGCC

Rv2389

GACGACATCGATTGGGACGCCATCGCGCAATGCGAATCCGG
CGGCAATTGGGCGGCCAACACCGGTAACGGGTTATACGGTG
GTCTGCAGATCAGCCAGGCGACGTGGGATTCCAACGGTGGT
GTCGGGTCGCCGGCGGCCGCGAGTCCCCAGCAACAGATCGA
GGTCGCAGACAACATTATGAAAACCCAAGGCCCGGGTGCGT
GGCCGAAATGTAGTTCTTGTAGTCAGGGAGACGCACCGCTG
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[0020]

GGCTCGCTCACCCACATCCTGACGTTCCTCGCGGCCGAGAC
TGGAGGTTGTTCGGGGAGCAGGGACGAT

Rv3478

GTGGTGGATTTCGGGGCGTTACCACCGGAGATCAACTCCGC
GAGGATGTACGCCGGCCCGGGTTCGGCCTCGCTGGTGGCCG
CCGCGAAGATGTGGGACAGCGTGGCGAGTGACCTGTTTTCG
GCCGLGTCGGCGTTTCAGTCGGTGGTCTGGGGTCTGACGGT
GGGGTCGTGGATAGGTTCGTCGGCGGGTCTGATGGCGGCGG
CGGCCTCGCCGTATGTGGCGTGGATGAGCGTCACCGCGGGG
CAGGCCCAGCTGACCGCCGCCCAGGTCCGGGTTGCTGCGGC
GGCCTACGAGACAGCGTATAGGCTGACGGTGCCCCCGCLGG
TGATCGCCGAGAACCGTACCGAACTGATGACGCTGACCGCG
ACCAACCTCTTGGGGCAAAACACGCCGGCGATCGAGGCCA
ATCAGGCCGCATACAGCCAGATGTGGGGCCAAGACGCGGA
GGCGATGTATGGCTACGCCGCCACGGCGGCGACGGCGACC
GAGGCGTTGCTGCCGTTCGAGGACGCCCCACTGATCACCAA
CCCCGGCGGGETCCTTGAGCAGGCCGTCGCGGTCGAGGAGG
CCATCGACACCGCCGCGGCGAACCAGTTGATGAACAATGTG
CCCCAAGCUGCTGCAACAGCTGGCCCAGCCAGCGCAGGGCGT
CGTACCTTCTTCCAAGCTGGGTGGGCTGTGGACGGCGGTCT
CGCCGCATCTGTCGCCGCTCAGCAACGTCAGTTCGATAGCC
AACAACCACATGTCGATGATGGGCACGGGTGTGTCGATGAC
CAACACCTTGCACTCGATGTTGAAGGGCTTAGCTCCGGCGG
CGGCTCAGGCCGTGGAAACCGCGGCGGAAAACGGGGTCTG
GGCGATGAGCTCGCTGGGCAGCCAGCTGGGTTCGTCGCTGG
GTTCTTCGGGTCTGGGCGCTGGGGTGGCCGCCAACTTGGGT
CGGGCGGCCTCGGTCGGTTCGTTGTCGGTGCCGCCAGCATG
GGCCGCGGCCAACCAGGCGGTCACCCCGGCGGCGLGGGCH
CTGCCGCTGACCAGCCTGACCAGCGCCGCCCAAACCGCCCC
CGGACACATGCTGGGCGGGCTACCGCTGGGGCACTCGGTCA
ACGCCGGCAGCGGTATCAACAATGCGCTGCGGGTGCCGGCA
CGGGCCTACGCGATACCCCGCACACCGGCCGCCGGA

Rv18Bo

TTCTCCCGGCCGGGGCTGCCGGTCGAGTACCTGCAGGTGCC
GTCGCCGTCGATGGGCCGCGACATCAAGGTTCAGTTCCAGA
GCGGTGGGAACAACTCACCTGCGGTTTATCTGCTCGACGGC
CTGCGCGCCCAAGACGACTACAACGGCTGGGATATCAACAC
CCCGGCGTTCGAGTGGTACTACCAGTCGGGACTGTCGATAG
TCATGCCOGOTCGGCOGOGGCAGTCCAGCTTCTACAGCGACTOGG
TACAGCCCGGCCTGCGGTAAGGCTGGCTGCCAGACTTACAA
GTGGGAAACCTTCCTGACCAGCGAGCTGCCGCAATGGTTGT
CCGCCAACAGGGLCOGTGAAGCCCACCGGCAGCGCTGCAATC
GGCTTGTCGATGGCCGGCTCGTCGGCAATGATCTTGGCCGC
CTACCACCCCCAGCAGTTCATCTACGCCGGCTCGCTGTCGG
CCCTGCTGGACCCCTCTCAGGGUGATGGGGCCTAGCCTGATC
GGCCTCGCGATGGGTGACGCCGGCGGTTACAAGGCCGCAG
ACATGTGGGGTCCCTCGAGTGACCCGGCATGGGAGCGCAAC
GACCCTACGCAGCAGATCCCCAAGCTGGTCGCAAACAACAC
CCGGOTATGGGTTTATTGCGGGAACGGCACCCCGAACGAGT
TGGGCGGTGCCAACATACCCGCCGAGTTCTTGGAGAACTTC
GTTCGTAGCAGCAACCTGAAGTTCCAGGATGCGTACAACGC
CGCGGGCGGGCACAACGCCGTGTTCAACTTCCCGCCCAACG
GCACGCACAGCTGGGAGTACTGGGGCGCTCAGCTCAACGCC
ATGAAGGGTGACCTGCAGAGTTCGTTAGGCGCCGGC
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[0021]

pET29
o g

catatgACCATCAACTATCAATTCGGGGACGTCGACGCTCACG
GCGCCATGATCCGCGCTCAGGCCGGGTCGCTGGAGGCCGAG
CATCAGGCCATCATTTCTGATGTGTTGACCGCGAGTGACTTT
TGGGGCGGCGCCOGGTTCGGCGGCCTGCCAGGGGTTCATTAC
CCAGCTGGGCCGTAACTTCCAGGTGATCTACGAGCAGGCCA
ACGCCCACGGGCAGAAGGTGCAGGCTGCCGGCAACAACAT
GGCACAAACCGACAGCGCCGTCGGCTCCAGCTGGGCCGAC
GACATCGATTGGGACGCCATCGCGCAATGCGAATCCGGCGG
CAATTGGGCGGCCAACACCGGTAACGGGTTATACGGTGGTC
TGCAGATCAGCCAGGCGACGTGGGATTCCAACGGTGGTGTC
GGGTCGCCGGCGGCCGCGAGTCCCCAGCAACAGATCGAGG
TCGCAGACAACATTATGAAAACCCAAGGCCCGGGTGCGTGG
CCGAAATGTAGTTCTTGTAGTCAGGGAGACGCACCGCTGGG
CTCGCTCACCCACATCCTGACGTTCCTCGCGGCCGAGACTG
GAGGTTGTTCGGGGAGCAGGGACGATGTGGTGGATTTCGGG
GCGTTACCACCGGAGATCAACTCCGCGAGGATGTACGCCGG
CCCGGGTTCGGCCTCGCTGGTGGCCGOCCGCGAAGATGTGGG
ACAGCGTGGCGAGTGACCTGTTTTCGGCCGCGTCGGCGTTT
CAGTCGGTGGTCTGGGOTCTGACGGTGGGUGTCGTGGATAGG
TTCGTCGGCGGGTCTGATGGCGGCGGCGGCCTCGCCGTATG
TGGCGTGGATGAGCGTCACCGCGGGGCAGGCCCAGCTGACC
GCCGCCCAGGTCCOGGETTGCTGCGGCGGCCTACGAGACAGC
GTATAGGCTGACGGTGCCCCCGCCGOTGATCGCCGAGAACC
GTACCGAACTGATGACGCTGACCGCGACCAACCTCTTGGGG
CAAAACACGCCGGCGATCGAGGCCAATCAGGCCGCATACA
GCCAGATGTGGGGCCAAGACGCGGAGGCGATGTATGGCTA
CGCCGCCACGGCGGCGACGGCGACCGAGGCGTTGCTGCCGT
TCGAGGACGCCCCACTGATCACCAACCCCGGCGGGCTCCTT
GAGCAGGCCGTCGCGGTCGAGGAGGCCATCGACACCGCCG
CGGCGAACCAGTTGATGAACAATGTGCCCCAAGCGCTGCAA
CAGCTGGCCCAGCCAGCGCAGGGCGTCGTACCTTCTTCCAA
GCTGGGTGGGCTGTGGACGGCGGTCTCGCCGCATCTGTCGC
CGCTCAGCAACGTCAGTTCGATAGCCAACAACCACATGTCG
ATGATGGGCACGGGTGTGTCGATGACCAACACCTTGCACTC
GATGTTGAAGGGCTTAGCTCCGGCGGCGGCTCAGGCCGTGG
AAACCGCGGCGGAAAACGGGGTCTGGGCGATGAGCTCGCT
GGGCAGCCAGCTGGGTTCGTCGCTGGGTTCTTCGGGTCTGG
GCGCTGGGGTGGCCGCCAACTTGGGTCGGGCGGCCTCGGTC
GGTTCGTTGTCGGTGCCGCCAGCATGGGCCGCGGCCAACCA
GGCGGTCACCCCGGCGGCGCGGGCGCTGCCGCTGACCAGCT
TGACCAGCGCCGCCCAAACCGCCCCCGGACACATGCTGGGC
GGGCTACCGCTGGGGCACTCGGTCAACGCCGGCAGCGGTAT
CAACAATGCGCTGCGGGTGCCGGCACGGGCCTACGCGATAC
CCCGCACACCGGCCGCCGGATTCTCCCGGCCGGGGCTGCCG
GTCGAGTACCTGCAGGTGCCGTCGCCGTCGATGGGCCGCGA
CATCAAGGTTCAGTTCCAGAGCGGTGGGAACAACTCACCTG
CGGTTTATCTGCTCGACGGCCTGCGCGCCCAAGACGACTAC
AACGGCTGGGATATCAACACCCCGGCGTTCGAGTGGTACTA
CCAGTCGGGACTGTCGATAGTCATGCCGGTCGGCGGGCAGT
CCAGCTTCTACAGCGACTGGTACAGCCCGGCCTGCGGTAAG
GCTGGCTGCCAGACTTACAAGTGGGAAACCTTCCTGACCAG
CGAGCTGCCGCAATGGTTGTCCGCCAACAGGGCCGTGAAGC
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[0022]

CCACCGGCAGCGCTGCAATCGGCTTGTCGATGGCCGGCTCG
TCGGCAATGATCTTGGCCGCCTACCACCCCCAGCAGTTCAT
CTACGCCGGCTCGCTGTCGGCCCTGCTGGACCCCTCTCAGG
GGATGGGGCCTAGCCTGATCGGCCTCGCGATGGGTGACGCC
GGCGGTTACAAGGCCGCAGACATGTGGGGTCCCTCGAGTGA
CCCGGCATGGGAGCGCAACGACCCTACGCAGCAGATCCCCA
AGCTGGTCGCAAACAACACCCGGCTATGGGTTTATTGCGGG
AACGGCACCCCGAACGAGTTGGGCGGTGCCAACATACCCGC
CGAGTTCTTGGAGAACTTCGTTCGTAGCAGCAACCTGAAGT
TCCAGGATGCGTACAACGCCGCGGGCGGGCACAACGCCGT
GTTCAACTTCCCGCCCAACGGCACGCACAGCTGGGAGTACT
GGGGCGCTCAGCTCAACGCCATGAAGGGTGACCTGCAGAGT
TCGTTAGGCGCCGGCtgaaagett

JEVss-FWD

getggectecetggetgtggteattgectgegetggagcaGCCGAGGTGACCAGGA
GAGG

JEVss-REV

cacatgattgatccggeactcctettgeccatggeggeggcGTGAGCTGGCGGCGG
GTG

ZIKVss-
FWD

geaatcgtgggcctgetgctgaccacageaatggcaGCCGAGGTGACCAGGAGA
GG

ZIKVss-
REV

CACGGATGTGTCTGCTCCTCTCCGCATGGCGGCGGCGTGAG
CTGGCGGCGGGTG

ZIKV-prM-
E-FWD

AATGGACTACGACATAGTCGCCGCCGCCATG

ZIKV-prM-
E-REV

GCGGTTTTTGACAcegoeg TCAGGCAGACACGGCG

[d91ol s ==
1

HMTINYQFGDVDAHG

Id91 ol E=
2

FGDVDAHGAMIRAQA

20

[d91 oo E=
3

GAMIRAQAGSLEAEH

21

[d91clo &=
4

AGSLEAEHQAIISDV

22

Id91 ol o £ =
5

HQAIISDVLTASDFW

23

[d91olm E=
6

VLTASDFWGGAGSAA

24

Id91ol v 2=
7

WGGAGSAACQGFITQ

[d91ola e =
8

ACQGFITQLGRNFQV

26

1d9Tof o & =
9

QLGRNFQVIYEQANA

27

[d91ola =
10

VIYEQANAHGOQKVQA

28

Id91 o & =
11

AHGQKVQAAGNNMAQ

29

[d91 ol w] &£ =
12

AAGNNMAQTDSAVGS

30
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[0023]

1d91 el v & =
13

QTDSAVGSSWADDID

31

Idolols ==
14

SSWADDIDWDAIAQC

32,

Idololsl E =
18

DWDATAQCESGGNWA

1d91 ol z] & =
16

CESGGNWAANTGNGL

34

Idolclzl E=
17

AANTGNGLYGGLQIS

35

Idolols ==
18

LYGGLQISQATWDSN

36

1d91 a2
19

SQATWDSNGGVGSPA

37

191 oo 5=
20

NGGVGSPAAASPQQQ

38

1d91 el sl 2=
21

AAASPQQQIEVADNI

39

Id91 oz =
22

QIEVADNIMKTQGPG

40

1d91ols ==
23

IMKTQGPGAWPKCSS

41

1d91 el sl ==
24

GAWPKCSSCSQGDAP

42

Id91 ol pl ==
25

SCSQGDAPLGSLTHI

43

Idolois Ex=
26

PLGSLTHILTFLAAE

44

1d91 ol a ==
27

ILTFLAAETGGCSGS

45

1d91 el =] & =
28

ETGGCSGSRDDVVDF

46

Id91 oz E=
29

SRDDVVDFGALPPEIL

47

1d91da &=
30

FGALPPEINSARMYA

48

191 ol E =
31

INSARMYAGPGSASL

49

1d91 ol ] &=
32

AGPGSASLVAAAKMW

50

Id91 ol v Ex=
33

LVAAAKMWDSVASDL

51

Id91elm ==
34

WDSVASDLFSAASAF

52

1d91 ol =] = =
35

LFSAASAFQSVVWGL

53

191 oy ==
36

FQSVVWGLTVGSWIG

54

1d91ols 2=
37

LTVGSWIGSSAGLMA

55
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[0024]

Id91 ols ==
38

GSSAGLMAAAASPYV

56

Ido1 o5l ==
39

AAAASPYVAWMSVTA

57

Ido1els ==
40

VAWMSVTAGQAQLTA

58

Id91 oo 5=
41

AGQAQLTAAQVRVAA

59

Id9lela 5 =
42

AAQVRVAAAAYETAY

60

1d91 ofvl 2 =
43

AAAYETAYRLTVPPP

61

Td91ol = &=
44

YRLTVPPPVIAENRT

62

Id91ol g =
45

PVIAENRTELMTLTA

63

1do1 oo & =
46

TELMTLTATNLLGQON

64

1d91 o= = =
47

ATNLLGOQNTPAIEAN

65

Idololml 2=
48

NTPAIEANQAAY SQM

66

Id9o1clx ==
49

NQAAYSQMWGQDAEA

67

Id9l ol v 2=
50

MWGQDAEAMYGYAAT

68

Id91 ezl ==
51

AMYGYAATAATATEA

69

Id91 = ==
52

TAATATEALLPFEDA

70

Id91 of v] & =
53

ALLPFEDAPLITNPG

71

1d91cils 5 =
54

APLITNPGGLLEQAV

72

Id9l ol o] &= =
55

GGLLEQAVAVEEAID

73

Ido1 ol o & =
56

VAVEEAIDTAAANQL

74

Id91ofu &=
57

DTAAANQLMNNVPQA

75

Id9l ol w 2=
58

LMNNVPQALQQLAQP

76

Id91leln ==
59

ALQQLAQPAQGVVPS

77

1d91 of ] = =
60

PAQGVVPSSKLGGLW

78

Id9lol sl & =
61

SSKLGGLWTAVSPHL

79

Idol oy ==
62

WTAVSPHLSPLSNVS

80
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[0025]

[do1 dl = E=
63

LSPLSNVSSIANNHM

81

1do1 el o] = =
64

SSIANNHMSMMGTGV

82

[d910l 5 E=
65

MSMMGTGVSMTNTLH

83

1d91 ol o ===
66

VSMTNTLHSMLKGLA

84

dol1ols ==
67

HSMLKGLAPAAAQAVE

85

1d9o1 ol ® E=
68

PAAAQAVETAAENGV

86

[d91ols &=
69

ETAAENGVWAMSSLG

87

[d9T ofu] & =
70

VWAMSSLGSQLGSSL

88

[d91ol = & =
71

GSQLGSSLGSSGLGA

89

[d91 s =2
72

LGSSGLGAGVAANLG

90

[d91olx ==
73

AGVAANLGRAASVGS

91

[doTol ==
74

GRAASVGSLSVPPAW

92

Ido]1 o v &=
75

SLSVPPAWAAANQAYV

[do1 o v E=
76

WAAANQAVTPAARAL

94

Id9] dlg E=
71

VTPAARALPLTSLTS

95

[do1 cll = E=
78

LPLTSLTSAAQTAPG

96

Ido1clsl E=
79

SAAQTAPGHMLGGLP

97

[d91cl® ==
80

GHMLGGLPLGHSVNA

98

Id91clu ==
81

PLGHSVNAGSGINNA

99

Id91 ow] E=
82

AGSGINNALRVPARA

100

1d9] ol o] &=
83

ALRVPARAYAIPRTP

101

[do1oln &=
84

AYAIPRTPAAGESRP

102

[d91 ol 2=
85

PAAGFSRPGLPVEYL

103

Id9tol = ==
86

PGLPVEYLQVPSPSM

104

[d9] oz 2=
87

LQVPSPSMGRDIKVQ

105
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[0026]

Id91 ool E =
88

MGRDIKVQFQSGGNN

106

Id91 olsl ==
89

QFQSGGNNSPAVYLL

107

Id9lolz ==
90

NSPAVYLLDGLRAQD

108

Id9lol o ==
91

LDGLRAQDDYNGWDI

109

Id91ol o ==
92

DDYNGWDINTPAFEW

110

Idglols ==
93

INTPAFEWYYQSGLS

111

Id9] ool E =
94

WYYQSGLSIVMPVGG

112

Id91olvj & =
95

SIVMPYGGQSSFYSD

113

1d91 of o] £ =
96

GQSSFYSDWYSPACG

114

Id91on EZ
97

DWYSPACGKAGCQTY

115

Id91 ol #l = =
98

GKAGCQTYKWETFLT

116

Id9lef s & =
a9

YKWETFLTSELPQWL

117

[d9lolx EZ
100

TSELPQWLSANRAVK

118

Id9lcnl 2=
101

LSANRAVKPTGSAAI

119

1d91cln &=
102

KPTGSAAIGLSMAGS

110

1d91 ol sl = =
103

IGLSMAGSSAMILAA

111

1d91olm ==
104

SSAMILAAYHPQQFI

112

Id91ols =
105

AYHPQQFIYAGSLSA

113

1d9] ol v = =
106

IYAGSLSALLDPSQG

114

Id9lelzl 2=
107

ALLDPSQGMGPSLIG

115

Id91ola Ex
108

GMGPSLIGLAMGDAG

116

1d91 ol & =
109

GLAMGDAGGYKAADM

117

1d91ol 5 &=
110

GGYKAADMWGPSSDP

118

1d91 s ==
111

MWGPSSDPAWERNDP

119

Id91 ozl 2=
112

PAWERNDPTQQIPKL
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[0027]
[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]
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Id91el % = = | PTQQIPKLVANNTRL 121

113

Id91 o = =| LVANNTRLWVYCGNG 122

114

1d91 #13 = = LWVYCGNGTPNELGG 123

115

1d91°13 = | GTPNELGGANIPAEF 124

116

1d91 of = = = | GANIPAEFLENFVRS 125

117

1d91 ol ) & = | FLENFVRSSNLKFQD 126

118

1910l v = = | SSNLKFODAYNAAGG 127

119

1d91ol sl == | DAYNAAGGHNA VENF 128

120

1d91 of s = =| GHNAVFNFPPNGTHS 129

121

T1d91 ol | = = | FPPNGTHSWEYWGAQ 130

122

1d91 013 == | SWEYWGAQLNAMKGD 131

123

1d91 ol & = | QLNAMKGDLQSSLGA 132

124

1d91 ol = = | AMKGDLQSSLGAGKL 133

125
A4

RNEZAAE Az dgsty] fg 24E 2 ojgfst dg Wio] & PAAA A, NLCE A A&
I AG Ao 2FE Xt FZolE et s 1A ZAAAY ZAE Ze A AFE YA (lipid
nanoparticle: LNP)9} tjx&d o= NLC U £F4 FZole 7% Fx29 &4 2XE EYA7Ie U5 §84&
AFstcl. o] o3l ¢wje]d °Ji1 RAGE, 2B 1A AAe Hile FF SEATY HAEES AYe
NLC #olE *Jﬂ**o}% Ao oAZITE, 2w el NLC| glolA, £ o Foj= AUIPA(AFEH oz &
H| gk o =¥ 9} 31 AREAGA) e} Fold AB(HFH oz ol N EE AAF) 9 EdEE F3td
. Agyoz, *ﬁ %“é d, dAd, 2EA FEo] NLCY Y Fojo HAPHUAIRE, 2 A5 i &
Wol| A w I BIoA AEFAA, gAY, 2oz A" Ex(dAY, RNA)S AEeEest 4 9l NLCE
FABATHS, AEZSAAE= NLCAl 98 AestEx Ferh). B d9gxiEe NLC ob4Al, AlXd s A
geb= 71AE NLCY B8, 2 /AR AxEHI AFEI AR Zdd £3E= Ak AEEgA 2 NLCY
S0l tre] ot e XH4 X5 MAES fEte] 4l&sk whg Al ERF VEEA XS 4T &%
oA o5 NLC2 AM&S 3&3te AL AP, A&8 ghg ik dd ZAEFLS NC ZAES o) &3:e
st Alzwle] Zdks|A] (A, HA vlo]#{2s RNA(rvRNA) )& Aesle] RNA HA 2/Ee il kg
S SN AW, vlol#x, dhegel T 7| e AAsta A4 W wkes xdit),. 2
Ho| NLC ZAES AF=" AlZE 712F Bt A& v]FE 5 Q. o]ojA], n|FH H3EL T AAE A
g Uy T Ve 3F YA oHE B A, R FYs ddste 4 RN F 23E ¢

AEGAGA ] 23S A8t NLCE AFshs Aol FrbalA, =3 dd 2F=W o]& NLC7F AlFHct. uhet
A, B el oA, AESAAAE NLCe 3FgE T AESAAE NC-AESEA 2= Foddd o34
o o oA A dgE 5 vt

1. 49

el sleld, gl vep R wdHow | o)l e, wel ®ASA i @ BAE U9, @ we

B oA Ao ALEE = wkel o], go] "XEFHet} (include), "ZHETH" B O"EFECH (comprise) T FOJO]E AL
5ar, o] &of # oo M2 HAFA R fHHE Aow JrE).
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53] v Eule ol aE= Eule 4 o nHolE, oY e GG EE7], whEHA Sl 28 B

E¥3} C-Cyp €271, 9 v stAE 3 5 EX3} CpCyp &Z 70,

oo A=, g yehdiA @ 3, g9 Vs Wi, £24 BES, Axd DNA, Astel 3 stk
T4 TleE o8& Aoltt. ol e L s AHEo] k. o, 3 [Molecular Cloning A
Laboratory Manual, 2nd Ed., Sambrook et al., ed., Cold Spring Harbor Laboratory Press: (1989); DNA
Cloning, Volumes I and II (D. N. Glover ed., 1985); Oligonucleotide Synthesis (M. J. Gait ed., 1984);
Mullis et al., ®l= 53] A|4,683,195%; Nucleic Acid Hybridization (B. D. Hames & S. J. Higgins eds.
1984); B. Perbal, A Practical Guide to Molecular Cloning (1984); the treatise, Methods In Enzymology
(Academic Press, Inc., N.Y.); 2 Ausubel et al., Current Protocols in Molecular Biology, John Wiley
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1. Y72 A2 24

ARBAA, vhAsAE Sue o 28 (A, & Wiol 28, ol 28, i EvteldzE), @ (d)
ARBYACKGASAE, D54 ARBYAE EFSHE NC 42 FHED. B 2Pl NCE AFHOR
A gl ALY T 1A AAS A AAY EFER FHE WTEY w2 wgd 24 A s
& TFVC ANBA F 1F olge] oo, A Hol w09 Bt £ A Aol Aud] EAT
Stk 279 Fel ol ule A sElsh Foley AAe QA 4 A o] AW EAweh

¥ owEAEe ATE MO ad-dEs A, G, RAE A2el oA 58 anHel g vy
o EE, NCO| 249 AR RAFORM, GEsE wNde] Bd FFe] bl & AL WA
IR, QA NCE RNAS EdHoR ABF 4 Qg B ok, gEstd wudd e wel e
SEA Z

F e el ARl A e 25 E dgE e 0.2 W S 50k
(w/v)e oz EA3. oE 5o, NLCi= 2F 0.2% WA F 50% (w/v) 4 3o A 4
(w/v) &4 3o} A& <oF 0.2% WA oF 30% (w/v) 4 3o AR, oF 0.2% WA <F 20% (w/v) &4 =] A
2,09 0.2% WA oF 15% (w/v) 24 o] AR, <F 0.2% WA oF 10% (w/v) ¥

9% (w/v) @Y =o AR, 2 0.2% WA < 8% (w/v) &4 o] A&, <F 0.2% HA <
0% 0.2% A 9 6% (w/v) &4 o] AR <k 0.2% WA <F 5% (w/v) £d o] AE, <k 0.2% WA
4.3% (w/v) & o] A& <k 0.3% WA oF F20% (w/v) 94
o] A&, <k 0.5% WA <F 0% (w/v) &4 3o A&, < 26 WX
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BroldFeAE, T AR, Aok, Ex AT wx ojme] 2RES YT 4 At

NLCO] 2 Foj:= A XAE E33}. o E Eo], YA EA A (glycerolipid) g E33t= FH e 1A

A Adol AeE F Q. dAHQ nAY AL, dF Sol, FeAY Zu s ol o] E (Precitol ATO”

i

5), ZoAER=2HolgolE, ZYAE tolHE o] E (Compritol 588 ATO), Alg Zwle]o]E(Crodamol™
CP), ZHo}24k, Egtoldnel = wAZAAA EgtolagAdlgel=g g3ttt oAA4 v A4 Egto]
e
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2
Ll
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sk A, 29

) mofe] ;A AAE F9 gEA ;A Aol A W, F9 e AFHow
15C WA 25Co]t}.
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delE & 4ol Aol oA, nAY AdLS SYARAL, A5 5o, MAERA
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o ogAA A AgE AAFEHE T Ao Bl Ao, A AFLS FAE Ee AP AFgdd F
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B. Fol&d AE

g AAe] ZIAE NLCE dol4d A, dPdHoz Fol NAS xgsrh. FolA A NLC Ao &
A gl o ® ke AESAAL et f&sith. NLCO A S weA7]A & o gl Al F
e F JdE o= sdE AESA} FAET £ e Ao dolg AHol AMgE & Q). duky
o7 ol2A AFLe AElH 2y Yo FJHEHE A AAE Tk HAEE Fol2A A He, A3
Wl 255 (BAK) ﬂﬂiﬁ~%iﬂﬂ5,wEﬂﬂﬂC(ﬂEﬂﬂéEﬂﬂﬂ%ﬁﬂi~EiﬂﬂE.§,7v6ﬂ5-i
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Eﬁ~%iﬂﬂ5,wﬂWE§~%Eﬂ1£,ﬂ%.%%%.éﬁﬂ%@.%éﬁ“ﬂiﬂﬂ ! Eﬂﬂﬁ%%ﬁﬁ
SR2eto]l=, NN-the]md-N-[2-(2-WE€-4-(1,1,3,3-H| EStH| A & )T 5 A] |-o| S A o & |-l Al W §hotm) 5 2

2e}o]=(DEBDA), TholgAttolHdadr w4, [1—(2,3—5}01%?110 SAD-ZZF]-N N N-Egtoln ey S22
ol=, 1,2-tholold-3-(Edte|MEd R Q) e (oldr]=ttolng|2EY, to|ZduEY, tho]2Holz Y,
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412008/00570802.(2008'd 3€ 6 7F3l)oll 7= AT},

d AAL, A, WO 2011/0768072] & 6(112 WA 139 H o] A])d|
= F0119 WA E0180(°] #&& F3l o] o] x2S Ax3}
W R ARSI E JRAER AS)S EEet. FUe AFE ol AH-2 N-[1-(2,3-Thol &H Y
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gAH ) AN QlojA, FoleA HAL 1,2-Tho] &Y UAXA-3-(Ege| g ¢ )Z 23 (DOTAP), 3B-
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to|xHolZ dEgfolWd AR E ZZIHDSTAP), N-[1-(2,3-Tho] SH LKA Z2 I |-N N N-Egfo|vd A=y &
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2749 AA e loJA, NLC-7HF 2AE T A2 9F 0.5 mg/m¢ WA F 50 mg/mee] ol A& (oA
o, Fold AA)S 2t A AAFE oA, Fold AH-E& DOTAPe|TtE. NLC=, ol E9f, ¢
0.5 mg/ml WA <k 25 mg/ml == 30 mg/m¢ DOTAP HE+= DOTAPOl wtisfial 2 =AAd] 7|18 Qe vt o =
= HYE x38g 4 g

7ol AAFH oA, Fold XAL DC FelzEEolth. AA e ol dofA, NLC= DC Zd|~H =
°F 0.1 mg/me WA °F 5 mg/mee] DC FHZHERE 23T 4 vk, 249 AN oA, Fol24d AAL2
DDA°|th. NLCE, <& 59, 9F 0.1 mg/mé WA <F 5 mg/ml DDAS ET 4= Q. A9 AAFe 3l

ko] &4 A AL DOTMACIT. NLCE, olE E°], 2F 0.5 mg/m¢ WA 2F 25 EE 30 mg/m DOTMAS z@g T 9}
o &) A g gojA, ol A& DOEPCelth. NLC, o1& So, F 0.5 mg/mt WA °F 25 mg/ml
o] DOEPCE =33 = Qtt. &4 AAFeo] dolA, FolA A= DSTAPe|t}. NLCE, & 59, °¢ 0.5
mg/me WA °F 50 mg/mee] DSTAPE E3e 4 vk, &2A9 AAFH o)A, FolA A2 DODACe] .
NLCE, dE Eo], °F 0.5 mg/ml WA °F 50 mg/ml DODACE 33t 4= v, 249 AA o Qloja], o]
A A4 DODAPelth. NLCE, <& E91, 2F 0.5 mg/ml WA F 50 mg/mee] DODAPE 33 4= Qltt.

flo o
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LAY g AHWste] | dAIZQ NLC-7]8F ZAE = AL d8 5o, oF 0.05% w/v WA <5 w/v BE
oF 10% w/v7FA Q] ol AR (oA, o]l A=A oA, DOTAP), ¢ 0.2% w/v WA 2F 10% w/ve] o]
LA AE(AAY, FoleA AA A, DOTAP), ¢F 0.2% w/v WA <k 5% w/ve] o)A AE(dA, %ol

24 A4 oA, DOTAP), ¢k 0.2% w/v WA oF 2% w/ve] ol AE(AAW, Fo]&A A dAdy,
DOTAP), <F 2% w/v WA 10% w/ve] FolA (A, Fol4d A& ofZid], DOTAP), °F 2% w/v WA °F
5% w/vel Fol2A AE(A, ol AA oAAU, DOTAP), F 1% w/v HA &F 5% w/ve] ol AJHE-(d
A, Fol2A A oA, DOTAP), oF 3% w/v WA 2F 5% w/ve] Fo]&A AE(AAY, o)A XA oA
t, DOTAP), = oF 3% w/v WA F 4% w/ve] ol AE(dA, ol A2 o], DOTAP) T ol
24 Al tEA 2 HAAC VA" Do e & e HAE XY ¢ At 59 " == w5H
AFS 18 A9, d =AY BE o 92 w/v HEgo] B g dA A LE}.

P

rlr

2y Ao, o Fojo] 7EAQ FoleA AAS AMgsHE Ao] wigAd £x gtk o & Eof, DOTAP
DOEPC, DODAC %! DOTMA« 27l T At gdhe] 7FgAdolth, thE Ao, oY Fojo] 71-&7d0] ofd <ol
24 AEE AEEe Zlo] w1tk oS E9], DDA 2 DSTAPE AFLdlo] 7hgAdo] oftl. 54
A dol odo 7HEARIA E8AAXNE AAst wEbd AEE od F AH 2FS Aese AL A
Al x4 olyleltt. dlE B, &t AW E ode Fxo 71x3dY dFE & dok(dAd, AHe] &
A= 9] mele x| 98] AAHE F Jth). dE B9, U T 29 EX3 AUt A (dAd, &
g9 me]))S 7k A A, o7, DOTAP, DOEPC, DODAC, DOTMAY, 2F&dl Wi AFokdhe] 7k-84d9l whd; ¥

o] ofur}t. bt o=, &=

AR A, 2029 5E AL AdE 2T 8
58§ FAshs 299 Foin ol Falss Ao Fol wet 24D 5 9
NLCE AEEAAS a7 Aol NCol = EW Ash el @ Foled A st Fobe] AA(ZF,
A W goled AA)e TFE 4 Atk NCel B ASHE SAstt BHe Gl FAH Y3, A

Eol, &4 #F AH(OLS), #A A =39 (Photon Correlation Spectroscopy: PCS) Hi= 2 7719 %o <3|
SAE vhe} e RS xger

C. &vjgk B ~H

A AEE, E0E ol AE7E NLCl H7be A9 AeddAVE ddolAd Fde dEsteta 2 =ol W
A A FoAsl= gANA Fdell FAS frestar/sA Aol AEdgAS Al oA NCo &
de SIS 8-S T de Ae SdssY. 58], A2 ditel A rastd dde] dig i v
&ol NLColl AH&H Enlet o =B o] Ao ofa] 2dd 5 d= Ae TG, s@AE, SHE Eiedx
Elo] AR NLCO| FEAS TUAIHA oA 53] frad 2S sk, 2y el dolA, &g &
o 2E 9 o Abgo]l esbElty. HRE, ofZel & ofvjold A AN, =RAE EulE oxE, ¥
50], Enlgt RixolXE7E, (X, AELEATE ddoiAY Ee Fde dEsteta 240 tdA el
FoEE ddAelA Fdel FAE fFEghel lolA) NLCO| ofFitE &Awe] FadS FhHA77] $l8ke] 1L
A A, mAEARY EdtolFeAlgte] )2 29kete] ek AS EAEIT.

A Al EHlEt Bieol A AFEW SPANT Ei ARLACEL'Slo]l Adow 44 7saitt. R galAelA ALg
ot7] A7k A ARl EHE RaolAE = Sk 19] e B 0194 PA ol A (81312 Ta, Ib, Ic
[dE EFstAT, o5z AFH= AL ofd)EA ZHH F AL, o7IA RS %3} e BX3t -0y

D7), whFASAE Eoh EE BES (G 2W71, ) MFASIIE X3 EE RIS 0l 2A7]0I
AAFEA YOI, BAE u-BAolth, AAHA LulE Hieo] 2
=109 A ol AA (AR, SHol=SA 2g7] F St ol 28 287

7e T3 EE BES (o D7), AL Tah B BES Gy 2271, d wREle 5w

= RES QG FA71013 RE OHODE HAE)E T FPAE oA He Sulg Rio] 267 3}

A 1, Ta, Ib, Ic, Id9] & Fef(AAd, FAtHOoR 58 7Fedt f)FE oo JA o] ddA = A o2
]
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o OH
O,
R
HO  OH czr
sk ]
OH
5 o P
M e [ Oy
HO oH ¢ HOO ©H O
S}5HAl I 35HAl I
oH o oM
B 7 ?
Prlan e
wo!’ o © wo! oH ©
a1l fo 5 1 AR
ole} #Aste] B3 uleAF Lulg Hio|xEi SHlgk Ri-swoulo] E(ES Span 600EE EA g
olate]l EAIE) 2 ZHjE Bi-&eo] o] E(Span 800 A 3 ool EAIE)O|A N, TIE FHE By

oo

o 2 B] (£H] 8 B 2h9-7] o] B (Span” 20), W8 Ri-gu]E]o] B (Span' 40)F E AT, |52 AeEE A
obed )7k AHgE 4 Qlth. Al EnjgE Bxsdolo]Ex 384 11 T [la & ©]9 ¢ FH=Z ¥4
I, oA F el &RjEr g Hdeo]|Ex e [1I Tx [lla e olE9 o Az Fad).

pul

o
o O CHy(CH e 0™ O o
SIK’OWCHszHz:IECHB i
o oH O it
kA 1 kA 1
OH
o
SIK’O}FCH;tCH;]SCH;CHCHCHR{CH-;)SCH3
Hd oH O
skl 11
9
CH, O~C —CH, (CH,), CH, CH:=:CHCH,(CH,),CH,
H0=»>{.!':\[._,0\\!
_
Ho! “OH
2= 111
NLCe] Aoz SHlE ol 2EE AT A Gl EE, BebHel LulEA v-ol ey AWBAAT v
E3ko], okl AA AESEAA diilel Lnjer o xE|o] A Fo] AAEC. wElbA, LI AR xF
G mAR LS T 0 o], doled AROIRAG AL Fol el Ad EE A1), a54 AW
A (A, ERA H|-o] 24 AHIAGAE 3= Hl-o24 AWEEGA) B A5 AHELAE =
FEHE NLC UA7h AT, SR -0 &4 AVBAAL SuR Lol 2 ol2le £uw o 2H, oS
o], &gl tholo~E 9 £Hjel EffoldaE, o& Eo], &Rt Elo] Lo o] E(SPANSS™) 9 £h|Ek
Egto] ~Hlolg o] E(SPANGS™) & 2 ghgitt. dnbd o= | uHl-o] 24 AHEAGA (EHehA]l H]-o] 24 AWEGA
¥3)= 1.8 WA 8.69 HFA-HAA WA A (hydrophilic-lipophilic balance: HLB)7}S 7}& Zolt}. £H]

_29_



[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

ZIHS3d 10-2024-0096685

B Bio|~HE X5t NLCol disiA 2 HAAMoIA AT AAFee BFr7F A8 /hesta, SHE Bx
o 2E thale]l terH el AgA AWUDAAES = NLC, AW, EHE RioAE il £H]E tho]d
2H Ee Eflolo|~HE X8 NLC7F AR, E0gk thojol2~F 9 Egolo e X 7E 254 A
WA E E0e B syl $U3 22 ST & duk. 2 gl oA, EnEk tololxFH FE
Egfo]of| =¥ 9] o} Al&Eo] XE3tE Fo|t).

gubr oz Lugt o 2EH (A, Eug RiolAE)E 1 WX 99 JA5A-XA WAAHB)#S 2.
g2 AAFee oA, Euje A AE (AR, Svg Bo2E)E 1 A 59 HBRS Zeth. 2% 44
Felol JoJA, 25 AWUTGAE oF 4 WA 59 HBHS Zhet).

= GAIMAAM AREEET] SRR Gl A A QL SRR Holol AB= olshe] BhehA TVe] Shehe = oo YAle]dA
3} C-Co 271, whAe A= £3F = 2%3}F G-y €471, 9 nhe

i";
o
e
2
2
N
>
=]
rlo
Hd
Lot
A
rr
e g
o

Al 3 il BES CCp FA7I0lR RO Aol shtis Hel #H, thE shubs ~C(=0)YolaL, °]7]A
Ve 8 EE B8 (-0 77, mRHels ¥ wi BEd (- 277, o Rl w8 me
BEE Oyl BA7IDEA EAD 5 Ak, dAA AA e Yo, A7) u-FAolth, oA Hl

ek tholol 2B ek 8484 1V o)A ol AAS TaAT, PR, AIHS] LH|E Tholo] 2E= 38}
A el o HE(dAd, oksd e s 88 7} ) W oolo] ARl AA i 912 o FAAY 4 Yo

olaid Zoltt.

¢

i

d

O, OH

R*OMO
OR' )R
o

==hA] v

oA AHEE ] S AR e Eefeldl st a7] 8 Vel SgE i oo
(514 Va, Vb - Voi EAAT, oEE AdHE AL o)A wad 4 1
B33} C-Cy €Z7], vigdsiAlE £33} £ X3 (-Cyp €247], o uEd sk
R —C(=0)YoITH(d 714 Y= 7t ZA9o] £ wi Aols 5 T, ¥ mi B¥ -Cyp 3
Ae X3} B8 BX3} (-C €27], ¢ uddsiAE 238F 5 BX3) CCy &ZA7]0It). ¢A

A ANl oM, 7l w-golrt. dAlH Q] &g Edfolo] AE= EE 3484 V, Va, Vb,
S xFs(edy], stel=FA 7| o~E AEV|E giAF (A, ghe] &

T BEX3} (-Cyp €27, vz siAls ¥3F £ EX3}F (Cyp €27, ¢ vz ¥3F =5 X
CioCoo &Z7IQN & ol 2=¥]), & oz=E (Y, 18] &7 o2y Ex v-ag ¢ oXxE) F st

g
Sol=mA 48712 dAE). FRAGH A Eujek Seolo| <E7L AV, Va, Vb, Ei Veo] ¢ A
S

=
(oA, A Hor &8 7bed o) R ol AAIYAA T A o] FAAL F Ues ol Aol

0 OH

R10/Q—<—0

OR' MR

@]
ey v

a o y o) o
RIO" L 0}_ mOTR 3 ‘;”\»O\H,R
OR R [ —=
RO OR o} [ e}

3514 Va stst Vb H3H Ve

»

Aol g Aol date], A, EHlE olxEV}F Jhold TAS b ¢ dar, dE 50f, VAL, A
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[0106]

[0107]

[0108]

[0109]

v

v EfEEA, ada Ee A Al A R FEJAeldAA RN EAE 5 e Ade ol A
olt}.

EHEHA| -0l A AWM ATE EuRE ol ~EQl AAX ] glojA, dPH o=, NLC-7IWF 2AE e AY
<, AFAHoR, g5 Eo1, °F 0.1% WA oF 15%°] &H|e o&H(w/v), 0.1% WA °F 10%°] &H|E o2H
(w/v), 0.1% WA <k 5%2] &ujet o 2~E (w/v), ¢F 0.1% WA < 499 &H|ek o] ~E (w/v), ¢ 0.1% WA <k
4%°] EHEF ol 2H (w/v), °F 0.1% WA °oF 2.5%9] &H|gF o] ~F(w/v), ¢F 0.1% WA °F 2%°] &nH|g o] ~F
(w/v), 0.1% WA <F 1.5%9] £Hlgk o2 (w/v), 0.1% WA oF 1%2] &8l o 2=E (w/v), 0.1% WA <F 0.5%
o] &ujg o 2E(w/v), 0.3% WA <F 2.5%2] &v|" o ~E(w/v), 2F 0.3% WX <&F 2%2] &nlg o 2=E (w/v),
0.3% WA ok 1.5%9] &EHg o ~H(w/v), 0.3% WA F 199 &ER|&k ol ~H (w/v), 0.3% WA F 0.5%2] £H]
g o ~E (w/v) T &ulg o ~Ho tisiA & wAA el VA" deje] v o T WY, dAd, oF 0.25%
WA oF 15%9] EHle o 2~HE e, 2R el lojA, NLC-718F 2452 <F 0.1%, °F 0.2%, °F 0.3%,
°F 0.4%, °F 0.5%, °F 0.6%, °F 0.7%, °F 0.8%, °F 0.9%, °F 1%, °F 2%, °F 3% WL °F 4%(w/v)e] £H|Ek o~
HE $hdrh. 53 g9 £ 559 A¥S 18T 49, 9 AU B g 92 w/v Higo] B gAA
A Tt

webA] | LH)Ek o AE| 7} £H)El Ri-o A (oA, SPAN6O™, SPANSO™)Ql 79 NLC-7|¥F ZAE T Ay
2, APHoZ, oE 5o, &F 0.1% WA <F 15%9] EHlgk B 2~H (w/v), 0.1% WA oF 10%2] &v]g B
oAl 2=E(w/v), 0.1% WA ¢F 5%9] &ujgt Eio 2E (w/v), oF 0.1% WA oF 4%9] &v|8t o ~H (w/v), <F

0.1% WA <F 4%9] &M|gr o 2=H(w/v), °F 0.1% WA ¢F 2.5%2] &H|gk o 2~H(w/v), <F 0.1% WA
oF 2%°] &W|ek Bx-o 2 (w/v), 0.1% WA F 1.5%2] &£HE Ei-of ~F (w/v), 0.1% WA °F 199 &wH|ek &
A2 (w/v), 0.1% WA <F 0.5%9] EHE Ed2~E(w/v), 0.3% WA <F 2.5%] &HgE R 2H (w/v),
oF 0.3% WA oF 299 &M|gt o2 (w/v), 0.3% WA °F 1.5%2] &£H8 ol 2~H(w/v), 0.3% WA <F
19%°] £vjgk R ~H (w/v), 0.3% WA °F 0.5%2] &H|e ol ~E (w/v) Hi= EHE Hi-o| ~Hd tis)A
2 A ZiAE deje e & e He], odxddl, oF 0.25% JlA F 15%] &H|E Rio|~EE
shfetth, " okabo] lojAd, NLC-71HF 2AE = A" 9F 0.1%, <F 0.2%, °F 0.3%, °F 0.4%, <F 0.5%,
oF 0.6%, °F 0.7%, °F 0.8%, °F 0.9%, %= °F 1%, °F 2%, <F 3% %= °F 4% (w/v) &H|E Rio~HE i
gt 58] sME e w5 A¥Es 19 A9, o =AY B g 9 w/v BiESo] 2 HAAA AA

EES

weba], ERek o ~E| 7} &nlek tholo ~EQl A9, NLC-71¥F 2AE Ee AP, AFHORE, ofE 5o, oF
0.1% WA °F 15%°] &njgk tholo 2~E(w/v), 0.1% WA °F 1099 &nek tholol| ~E (w/v), 0.1% WA °F 5%°]
Eujgk tholol =¥ (w/v), °F 0.1% WA <F 4%9] &vgt tholol =¥ (w/v), <F 0.1% WA oF 4% &n]gk tho]d
2E(w/v), °F 0.1% WA °F 2.5%°] &ulek tholo 2~E (w/v), °F 0.1% WA oF 2%°] £H|ek tholo ~H (w/v),
0.1% WA oF 1.5%2] £ulek tholol 2 (w/v), 0.1% WA oF 1%2] &gk tholo| = (w/v), 0.1% WA <F 0.5%
o] EHgt tholol =¥ (w/v), 0.3% WA °F 2.5%2] &H|E tholo| ~E (w/v), °F 0.3% WA <F 2%9] &H|gt thol
A= (w/v), 0.3% WA <F 1.5%2] &nEe tholol 28 (w/v), 0.3% WA °F 1%¢] <k tholo 2 (w/v), 0.3%
WA oF 0.5%9] EHlEr tholo| ~E (w/v) H= EH|E tholol| ~Eo] dja]A] & HAA ] Z]AE o] vhE &

T e, oA, oF 0.25% WiH oF 15%9] LRI thold AE S gttt HE el sleiM, NLC-IWE =
AE EE AP F 0.1%, °F 0.2%, °F 0.3%, °F 0.4%, °F 0.5%, °F 0.6%, °F 0.7%, <F 0.8%, <F 0.9%, i
°F 1%, oF 2%, °F 3% Tz oF 4% (w/v)e] &net ol 28 & gdtrh. 53] s4d B v59 A9S i
& A5, 9 =AY B Y 92 w/yv Wgo] 2 BAMCN e

upgha], LHjE o 2E]7} &n|ek Edfolo ~E (oA, SPANSS™ IEi= SPANGS™)S1 7-9-, NLC-7]WF ZAE Ei=
AL, -z, dF 59, oF 0.1% WA F 15%2 &gt Egolo|~E (w/v), 0.1% WA F 10%2] &g
Egtolo =H (w/v), 0.1% WA °F 5%°] £ulek Egtolo 2~E (w/v), °F 0.1% WA °F 4%°] £H|ek Eto]of 2~ F
(w/v), 2F 0.1% WA oF 4%2] &vigt Egolod2~E (w/v), oF 0.1% WA F 2.5%2] &0 Ego]o2~H (w/v),
°F 0.1% WA <F 2%2] &ulet Egtolol~H (w/v), 0.1% WA <F 1.5%2] &ngt Eglolo| ~H (w/v), 0.1% WA
oF 1%°] &Hlet Egtolol| ~E (w/v), 0.1% WA °F 0.5%] &Hle Egtolol| ~E (w/v), 0.3% WA °F 2.5%2] £H]
e Egtolo 2 (w/v), °F 0.3% WA °oF 26°] &ulet Egtolol| ~E (w/v), 0.3% WA °F 1.5%] &H|& Egjo]o
2 (w/v), 0.3% WA oF 192 £ulet Egtolo~F (w/v), 0.3% WA 2F 0.5%2] £H]gr Egtolo ~H (w/v) &
Zujgk Egtolo| ~Hd tia]A] & HAlA 7R 1o thE o e W9, odd, oF 0.25% WA °F 15%°]
e Egold2~HE i3t HE o] oA, NLC-VIRE 2AE e AP oF 0.1%, 9F 0.2%, oF
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0.3%, <F 0.4%, <F 0.5%, <F 0.6%, <F 0.7%, <F 0.8%, <F 0.9%, <F 1%, <F 2%, °F 3% £ <F 4% (w/v)<e| £

g Eflold|AHE g3ttt 53] dMd e 5E AYES 18T A4S, ¥ EAY e 9 92 w/v UE

ol & YA Tt

AA AL AAF ] QlojA], &nlgt o ~E|(dAd], &Hlg B 2F, to]dAE EE Effolo|~E)E &

HIEE o 2B & Aol Hlal 7hsd 2SN, SHY RiooAH, tholdlaE FE= Edold Xy 7h7t)

of HlsiA AESAA (AW, RNAQ A Z/xe BHE Lo|dtA 3t 2AEY TS STV =
Fo g EAF. ZAE] A FaFeR FoxEE AAHH glojA, 2AYEL &H|E JAHE
st vl 7hsst Z2AEC] gidAdd A FodE AS AN A F 35

t

rlr
0%
e
]
oX,
2

N

NS

=,

c

o O
Q

o
=
0%

2

lo B oy e
, Hoox HT &

o
2
~
oo

S

o o it
A S

S

LR
] 4 A , A A FA
Aol HAHA & ZAA=F 4 Ak (Ratnam, S et al. J. Clin. Microbiol (2011), 33 (4): 811-815;
Timiryazova, T et al. Am J Trop Med Hyg (2013), 88(5): 962-970).

D. A=A

2 BAA ] 71" NLCE, &E8eHA] vl-o]24 AWSAAA (A1), &8jg o) ole]d, AUSHAE 7
gk, AESHA §85 flete] FAIF R AAEIL o]d B4 AMEEE B AWEAE vk, olelg AW
A= 7 71EA FH, S, goleA, ol ol 9 nlo]RAdoR EREI, B oA AbE
g F Atk 53] F83 AUgA 2 A5 vl-oleA AWEAA, 53], ZYSAdEE Enj B
o ~E] 9 ZE|SAldddl &H|g EgloldxEoltt. o] ARE ZEEwo]E(polysorbate) gl A HE L, i
W TWEEN®3}el g4 oz 4 7Festa, NLCE Alxshe=dl 83ttt TWEEN® AlH&dA1E dvbd o= 9.6
YA 16.79] &3k HLBRES Ztth. TWEEN® AlMEdA= Addoz 944 7Fssith. A2 5 e 718 v
-0l A AMBAALE, dE 5o, #9d, oMY, AHoM 2 Lyd dILRRE fE ZSAddd
AL olE, gl Safol=e} g Aake] whgo o3| Alxy EeSAlolgd Ak, EE|SAlo g,
ZY& At ol~H, Z|SAoEd oY, ZEsAZ2dd A oY, ZSAdENS i 2E &
A, EESACEA gEd FEA, ZESAdEd Ay Sgdgels, SEAE AWAE d2E Ex 7]E
Z Fo] ¢

2
e Ajodal Ak 12 WK 22719 g4 Axte] A A uite] dmL = oE fEA ot
™

)3

N

g
5
il
>
oft
=
2
%0,
2
>

o
-

1 169 W12 HLB#S 71l Hl-o]24 AHEA qEsh= 4]
A, o], TWEEN® A|W&/gAe] A& S3fiA dold & v, =
24" 5 AT, 2739 AAIFHo SlojA, NG d@dd H]-o]24 7
24 AUEHAZA TWEEN® AHZGAE L33}, o A]F Q] 2 A
ZHo]E 80(polysorbate 80) 2.2 FA]¥ TWEEN® 805 *E3slic},

A

==
oL
Y

L g =

> o
9 op ox

2

= 9 g
oo o o

o,
.
o

k)
il
X
i
ik

NLC-719F 2 E Ee AL, oF 5o, 9F 0.01% WA <F 15%] AAZEAAA (w/v), 2F 0.01% W= <F 10%<]

0.01% WA oF 5%2] AHAA(w/v), < 0.01% WA & 2.5%¢] ARSAA, < 0.01% W
2 oF 2%9] AABAA, 0.01% WA F 1.5%2] AHSAA, 0.01% WA < 199 AHNDAEA, 0.01% HA <F
0.5%2] AEZAA, 0.05% HA < 0.5%2] AWEAAA], 0.08% WA F 0.5%2] AHEAA, F 0.08%2] AdEEA
A, °F 0.5%2] AABAA, °F 0.6%2] AASAA, F 0.7%2] ARSAA, F 0.8%2] AASAA, oF 0.9%9] A
WA, e oF 199 AWSAA, T oF 26, °F 3%, °F 4%2] AWTAA = AHASAA] thalA B o
AAe 7128 deoe] e & EE HYE TR & Jdrh. 53] Id4E B w5H AFS 3¢d 49, 9
EAY e o W w/v MEEo] B yAlAdA dgdr).

g
o

o Bol, NC B34S 14713, S0 sAd A% Fole4 YA ] BA IHL FYA7IR, Lo
= sE BACIAY, A 2409 A8 WES §olsl sa/AAY, 2o san Bae L F
AT, RN BAbe RS B she RS mEG Fohe] YRe] B Wyl e 238 & o

NLCS] #4 H(AS S AFHoR 938  §O(AAY, HPF) EE Bolth. 9FE 9 §9 APHo
= (A, NaCl), A (AN, ANESAY 95A)S ek Faololi, dE So], exBynw %%
AR, F7), FEA, AVDAA, T ol5e 2FES o TFT 5 Aok, ol@He] AT FF 9
ol AGsE A%, WA, F, LxBERsh NENEA ge R Aw, oY, 2R FolF g
Bl AEE FRE WA gl B4 AYY Al RAMoR BAdnE AF 43 g9 TAHtE
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o}.
F. 54 AREAA ol A&
2 dyAEe 154 AHEA o FolAd A& H7F RNAase a2 HEY B3 adE XY= NLCY &
He JFS mA & i AP WAL dFe v F Qe AL FAEY. 53], B wHAsEd, o
0.69] Tween:DOTAP H]7} RNA AEE/gAe] Agz HHE fste] dod ZE dv=v HAHA d+H, <F 2.0 o
dellA1e] Tween:DOTAP H]= o]t AxEE A= HA o] ohd A& A, wpeba], 2 W] oA%<l
NLCE 2F 0.2 WA ¢F 1.5, 2F 0.2 WA 2F 1 & oF 0.5 WA ¢ 19] 54 ARDAA Fo] 24 AR (A
o, ol AA) BHE zkE=t). Tweendt DOTAPO] A B Q1S ¢, B @i o) oA]4el NLCE oF 0.2 WA
°F 1.5, 2 0.2 WA ¢k 1 = 2 0.5 WA < 19] Tween:DOTAP HIS zh=th, 2 wA|Ao] ALgHE nhe)
o], XA AWBAA Fol2Ad AR v (1) AP AMEAGAY B ud ol REe s 54 AW
A0l =& HUbskaL, (ii) <ol w9 =o tid ol Edstes FoleA A 55 #rbsta, 1
( &

]‘Llo_u

iii) 2 AnggAe] &8 ol
3k &%
I A5 NLC A o] 3}

|0l g AWMEAA o ol AR H H A EAskE A
13to = x H4 NLC }F 271 ARA7IE Ao osiA 2dd 5 S HAEIT. oA F Q1 NLC
o] RNAo| th3t 3} &Fo] Hol:x oF 10 ug/ml RNA, ZoJX% oF 20 ug/ml RNA, ZHoJ: <F 50 pg/ml RNA, &

¢k 100 pg/ml RNA, Hoj% ¢k 200 pg/ml RNA, Hoj% <¢F 300 pg/ml, =X Zo]l% <k 400 ug/ml RNA©|T}.
20nm WA ¢F 110nm, °¢F 20nm WA °F 80mm, <F 20mm WA 2F 70nm, <F 20nm WA 2F 60me] H+ YA A7|E
ZH= NLC A8 APy o=z Frtd §-3F 82 7M.

F1 oft o
N of,
i)

Q02 Qg £ M ogd omy
T
1

)

=

H. dlA]4e] vz &4 9 o]

/v g

&
AeAQl A A QL AAFERe] lolA], NLC 2dES ¢F 0.2% w/v WA oF 40% w/vel HAG AE, °F 0.02%
w/v WA 2F 10% w/ve] LAY KA, 2F 0.2% w/v WA 2F 10% w/ve]l Fol&A A&, <F 0.25% w/v WA °F 5%
w/ve] A AUSAAA (AR, Engt dxg), 2 ¢k 0.2% w/v WA 2F 10% w/v, °F 0.2% w/v WA °F 5%
w/v, F 0.5% w/v A <F 5% w/v B oF 0.5% w/v WA oF 10% w/vel A AWBAAE Eg3ttl. o] NLC
2AES B GYAA A AE AZA AF AT A A do9] el oA, JAFAF AMEAAAE 0.2% w/v
WA ek 10% w/v, 0.2% w/v WA F 5% w/v, 0.5% w/v WA 2 5% w/v == 2F 0.5% w/v WA F 10% w/vE &

AeA QL o ATA QL AAIFE o QloiA], NLC 2 =2 ¢F 0.2% w/v WA ¢F 40% w/ve] HAVG A4, ¢F 0.1% w/v
ok 10% w/vel LAY AE, <F 0.2% w/v WA oF 10% w/vel Fol>4 A&, <F 0.25% w/v WA <F 5% w/v
o] &4 AMEAA (A, Enlg olz=E), 3 °oF 0.2% w/v WA °F 10% w/v, °F 0.2% w/v WA °F 5%
w/v, F 0.5% w/v A <F 5% w/v B oF 0.5% w/v WA oF 10% w/vel J4A AWSAAE Eg3ttl. o] NLC
23ES B YAA A AE BEA AT, A B 99 el oA, A5 AMEAEAE 0.2% w/v
WA ek 10% w/v, 0.2% w/v WA F 5% w/v, 0.5% w/v WA 2 5% w/v == 2F 0.5% w/v WA F 10% w/vE &

A = ATt

AeAl o AIH QL AAFE ] loJA], NLC ZAES 2F 0.2% w/v WA <F 1% w/ve] AAG A4, <F 0.02% w/v
WA ok 1% w/vel A XA, 2k 2% w/v WA oF 10% w/ve] o)A A&, <F 26 w/v WA F 5% w/ve] &
HIE ol 2=H, 2 oF 2% w/v WA F 5% w/ve] A AWEEAAAE £, o] NLC 2AAELS 2 HAlA A
A CEA A HE.

Al dAIA AAFE oA, NLC 2AES oF 2% w/v WA F 40% w/ve] AAT A4, 2F 0.1% w/v
WA ok 10% w/ve] A A, 2k 0.2% w/v WA F 10% w/ve] ol x4, ok 0.25% w/v WA °F 5% w/v
o] AFA AMBAA (AN, Engd olz=E), Bk 0.2% w/v WA <k 10% w/v, °F 0.2% w/v WA F 5%

w/v, °F 0.5% w/v WA 2k 5% w/v T F 0.5% w/v A & 10% w/ve] A AREAAS E33lc}. o] NLC

2B B gAMeA A8 DEA AP A Do) Ao Fadel lolA, AEA AVBAAE 0.2% w/v
W= oF 10% w/v, 0.2% w/v W= °F 5% w/v, °F 0.5% w/v WA °F 5% w/v B °F 0.5% w/v WA °F 10% w/vel
AFA ARSAAR 24 5 Y.

e

1

2ol Al AQl AAFHE ] QoA NLC ZAHELS oF 2% w/v WA &F 10% w/ve] AAd A4, °F 0.1% w/v
WA ok 10% w/ve] A AA, 2k 0.2% w/v WA F 10% w/ve] ol x4, ok 0.25% w/v WA °F 5% w/v
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o] &gk o 2~E, 2 <k 0.2% w/v WA ¢ 10% w/v EE F 0.2% w/v WA oF 5% w/ve] A ARSAAS
¥ = B AN AY EEA A AT, AF EQ o] el oA, e AW
F 10% w/v == 9F 0.2% w/v WA oF 5% w/vE EAT = A

AeAQlL dAIAR] AAFE ol oA, NLC 2AdES ¢F 2% w/v WA ¢F 10% w/ve] AAF A4, ¢F 0.1% w/v
WA ok 3% w/ve] AN AF, ok 1% w/v WA 9 5% w/ve] ol XA, o 1% w/v WA 2k 5% w/ve] £H]
g ool 2E, 2 oF 1% w/v A oF 5% w/ve] W5 AWSAAAE EEFITE. o] NIC ZRAES - GAA A A
3

ARl A Al AAFE O lolA, NLC 2 ES <F 2% w/v WA oF 5% w/vel A A&, °F 0.1% w/v W
ok

A<k 2% w/vel mA A, oF 2% w/v WA F 5% w/ve] FoleA XE | oF 2% w/v A F 5% w/ve] £HlE
=8, & ok 2% w/v WA 2F 5% w/ve] XFA AHSAAES L3Ich. o] NLC RAES B HAAAA AE G
2ZA A HH},

AeAQL gAIAR] AAFE ol oA, NLC 2AdES ¢F 2% w/v WA ¢F 10% w/ve] AAE A4, ¢F 0.1% w/v
WA ok 3% w/ve] A AA, F 0.2% w/v WA F 2% w/vel FolA AA, °F 0.25% w/v WA F 2% w/ve)
Zr)ek o~ , 2 °F 0.2% w/v WA F 5% w/v = 2F 0.5% w/v WA F 5% w/vel XA AWHIAAE £
gttt o] NLC 2AES & gAlAdA AF HEA A, AF H o] el qdolA, s

A= ¢ 0.2% w/v HA F 5% w/v == 2F 0.5% w/v WA oF 5% w/vE EAT = A,

A A oA HQD AAIFH Ol o)A, NLC 2AEL2 <F 2% w/v WA 2F 6% w/ve] A A, 2F 0.1% w/v W]
Aok 1% w/ve] A AA, ¢F 0.2% w/v WA 1% w/vel Fol4d AA, <F 0.25% w/v WA <F 1% w/ve]
ZHEF o ~F, ¥ ¢F 0.2% w/v WA F 5% w/v = ¢F 0.5% w/v WA F 5% w/ve] 4 AHIAHAE X
gl o] NLC 2AELS & WAAolA Ay 124 AFHET. A 19 g ol Ao, 4

A= oF 0.2% w/v WA 2F 5% w/v == 2F 0.5% w/v WA F 5% w/vE =4 4 ).

£y

el A A QL AAFE Ol lo1A, NLC =4 &2 oF 2% w/v WA oF 6% w/vel AL A&, oF 0.1% w/v W
Aok 1% w/vel aAY A, oF 0.2% w/v WA 1% w/ve] el A4, °F 0.25% w/v HA ok 1% w/ve]
SR o 2F, B oF 0.2% w/v WA oF 2% w/v = oF 0.2% WA oF 199 X AMGEAE T o]
e & AN AE T=M AFEH.

£y

NLC
AEAl oA H QL AAFE A lejA], NLC ZAES &F 2% w/v HIA] 2F 6% w/ve] AAAd A4, 2F 0.1% w/v Ul
Aok 1% w/ve] A AA, 2F 0.2% w/v WA 2F 1% w/ve] Fol2A AA, 2k 0.25% w/v WA 2 1% w/ve

Eujek o 28, 2 ok 0.2% w/v WA °F 0.5% w/v = 0.2% w/v WA oF 1% w/ve] g4 AWEAAE E3
grh. o] NLC 2488 2 BAMA Ag K2A AFAvk. AF Kol qdeje] ol oM, A4 Amdd
A= ok 0.2% w/v WA F 0.5% w/v = 0.2% w/v WA oF 1% w/vE EAE ¢ Uk,

el A A QL AAFE Ol 1ol , NLC A& oF 10% w/v A oF 40% w/ve] Al A1, °F 1% w/v Wi
Ao 2% w/vel aLAE A1, oF 2% w/v WA oF 5% Fol2A A, oF 3 A oF 5% w/ve] &Ml oA, o

ok 3% w/v WA < 5% w/vel XA ARBAAS E3HETE. o] NLC FAEL B gAAdA Ad LEA XA
=

A oA -l AAIFEo 9lojA], NLC 2AAE2 oF 10% w/v A oF 20% w/ve] A4 =2, °F 0.5 WA
oF 1.5%2] ZAY AA, oF 3% w/v WA F 4% w/ve] ol A, oF 3 A oF 4% w/ve] Ev|E o 2H, ¥
ok 3% w/v WA F 5% w/vel HeA ARBAAZ E3ETE. o] NLC ZAEL B gAMoA A8 Ne2A AH
R

A oA - AAIFE] A, NLC 2AE2 oF 15% w/ve] A A&, oF 192 A A A, oF 3%9]
ool & XA, ¢k 3.7% w/ve] &£H|E o] A~F, ¥ oF 3.7% w/ve] FA AWNBAAZ TIsICh. o] NIC RAE

= 2 AN AY NemA AP

A A A AAFE ] doJA, NLC ZAAEL2 F 30% w/ve] AAd X, oF 1.8%2] 1A A&, oF 3%
kol XA, oF 3.7% w/ve] EHE ol 2E, D oF 3.7% w/ve] HFA AUSAAZ LI}, o] NLC F
& B gAoA AE 02A AAE.
e o Al H Q] AAIFEo] lojA], NLC 2AE2> oF 3 WA oF 4% w/ve] A A&, &F 0.2% WA oF 1%
of AT A, oF 3% WA oF 5% FolAd AF, oF 3% WA &F 5%9] Ev|E o2, 2 ok 3 YA oF 5%
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5% w/v WA F 16% w/vel 244 AAIAAE gl o] NIC 2AAES

W54 ARBYAE TFATH o] NC 2B L FANIA AG P2A AFHT,
AEA dAHel AAFel glolA, NLC 2P oF 0.26 w/v WA oF 405 w/vel AAF A, oF 0.1% w/y
9 o 106wl A A, o 0.2% w/v WA ok 106 wivel FeleA A, oF 0.25% w/v Ul o 154
wivel HlE Baeol s, W o o \

=]

0.
= AN AE Q=AM A EH.

Al oAl A L AAFE el lolA, NLC A= oF 4% w/vel A A, °F 0.25% w/ve] A A-,
°F 0.4% w/vel ol Ad, °F 0.5% w/ve] EHIR ol=E, B oF 2% w/ve] A AMBAEAS FIH.

o] NLC A &L 2 WAMoA A|F REA A HHT},

tok

Al oAl AAFE A glojA], NLC 2AELS oF 4% w/ve] AAY AA, F 0.25% w/ve] aAd AH,
oF 0.4% w/ve] Fol&A A A, °F 0.5% w/ve] &ulek o8, B oF 0.5% w/ve] A5 AWGAAE E3Het.
o] NLC ZAEL & FAA A Ay SZA XA ).

A A o AIAQl AAF
A4, oF 3% w/ve] %ol

gith. o] NLC 2=

gloll SlolA, NLC A& oF 3.75% w/vel AR A, oF 0.25% w/vel A%
8 AR, oF 3.7 wivel EWIE ol 2E B o 3.7% w/ve] A AREAAE £
BAACNA AY T=A A d.

—~

=

AuAel A AAFHe] JolA, NC ZAEE oF 3.75% wivel A A-, oF 0.25% w/ve TA
a0 9F 1.5% w/ve] ol A-, &F 3.7% w/ve] E8le ol2H, F oF 1.5% w/ve] X5 AHENAE 2
Tk, o] NC 2AEe B Galdel AY U=A AFHh,

19

T

Aerael gaAel AAFe ] go]A, NLC ZAAELS <k 4.75% w/ve] AAN A2, <k 0.25% w/ve] A
¥ F 0.5% w/ve] ol A&, oF 0.5% w/ve] &H|gk o2, & °F 0.4% w/ve] IFA AHIAHAE X
ghalt;, o] NLC A ELS 2 HAMA Ad vEax xHHd,

)
s
o

_!

AeA QL o ATA QL AAIFE o QloiA], NLC 2= ¢F 0.2% w/v WA ¢F 40% w/ve] HAG A4, ¢F 0.2% w/v
YA oF 10% w/ve] ol A&, ¢ 0.25% w/v WA ek 5% w/ve] A AAEAAA (A7, Enjgk o 2H),
2ok 0.2% w/v WA oF 10% w/v, °F 0.2% w/v WA F 5% w/v, 2F 0.5% w/v WA F 5% w/v == 2F 0.5% w/v
WAl oF 10% w/ve] X454 AWIAPAES Lt o] NIC ZAAELS 2 HAlAA Ay vax AF=Ee. A
el deojeol del oA, A AALGAE= 0.2% w/v WA &F 10% w/v, 0.2% w/v WA <F 5% w/v, 0.5%
w/v A ¢k 5% w/v == ¢F 0.5% w/v WA ¢ 10% w/vE S = Qi)
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A, olsk B olste] qleje] =9k &7
B, wE Eglolo|2Eel A (ii) £H|
S Hioghpo] ERRE AEE Eujgh Hicl i, Hu Evjd Edol&EdolE Ei WY Eols
Holglo| ERRE Melw Lule Eglo]d] A A G Aol 2FAd A (iv) LA A Ho]
FARAER] A (v) 2A A dol wAZA

A" AUNAV, € AP A UA VY JME 2 FF5E AFS LFst= 2 @go) NLC APl doJe] Aol s
o] i)
T

A A (vi) ARG AHdo] Etolm g

A A7 ZelEHo]E 80(HEFF Tween 8002

gl A, (vii) ol A &o] DOTAPY A (viii) A A
5 AN R (i) SUE N 2EE Biol2Elola, olAlg o] AFekdleln; wA Ao FHYAR
449 A

;o (x) EHEE ol ~E7F Rice s e, AF A @oe] AFddelar; wAY A He] A=A o]
iy ol Aol DOTAPelaL, 58 AWEgAI7E Fel&Ho)E 803 3 (xi) &M o 2~E7F &Hjg &
gl o] E BEE HHE RLeSHdolE EE HH|E Ri-gh9-do|Eo]ar, ww A AL AFddola; u
A AAE Egfolmgxgo]ar; Fo]&A A&eo] DOTAPeliL, 44 AMEAAZE ZEjEwlo]lE 801 3
(xii) &H|gk o =E7l Egto]d 13, AAF AHol AFddola; A AHo] ZFEAEAAA A
(xiii) &H|et o 2Ej7} Egfolo~Eolal, HAF A @o] AFdddoelar; Ay A o] FelAzAHo|ar;
ol &4 Aol DOTAPel L, FFA ARBAAZ Z2&Ewol= 802 3: (xiv) &ulel o 287} &ulgl Eefe] &
Jolo]E F= &ulgk Egfo]xgolg o] Eo]aL, Oﬂxﬂ” A o] sFdaolar; mAAY A Ho] Edto|nlg]sElo]

Fol &4 Aol DOTAPel L, R4 AWBYAE EeduolE 80 A.

AV

_V}-‘_,
»

A o APEAA ¥ o 0.05 A F 12 =E 9 0.05 A F 9 == oF 0.05 WA 9 8

OF 1 B oF 0.1 WX ¢F 191, HE=E 919 web [00180] (171419 ©ehe PCT &7
39, o8t A A flol A YERA AES HIEE, AF A WA QE AT, =S o
EHZF F 0.5 WA oF 12, 9F 1 WX <k 9, 9 2 X F 9, ok 3 WA k9, oF 4 YA
OF 4.5 W= oF 5 WA ¢F 791 e [00180]14] flelA vERH AES HEE, A

af
5
;:1—‘

02 12 of
L o e

o
s}
£ g

o I

o
2
o
o
©
F(1
\F

—

ot L 1o of R oz K

:«>_13£l"1ﬂrmg

R =
>
o
il
2
ol -
%
K

LO}Q

12 riz
)
x
et
ox.
N
o2
o,
e
ox
oX
off Hr
£
Y
=
o2
o,
e
on 0%

=)
RN
xz e
g 4o °
ST P
2
>
N S
o 2 & g
=
e
o I b =
SV
mr o
flo >§f
ol
fo N
w o=
L

X] O]: 9 o
ﬁ]mﬁ/ﬂzﬂ o]:o]
EE Qoltt.
wpebd, 2l oA H Q] NLC 2AES, 2 o AdEAgA Ex)7F oF 0.5 WA oF 12, oF
Aok 9, oF 3 A 99 4 ok 9, oF oF £
AASAA ol A ARE(AAY, Fol2A4 X&) HZE oF 0.2 WA oF
B Qolth,

—lrr‘
w
o =
N

F 9 EEL °k45tt of
2

A9 A A NLC 2 ES, o ol AWSAA Eul7k ok 0.5 WA ok 12, oF 1 uix] k9, ok 2 uix] k9

oF 3 1A °F 9, F 4 UK k9, ok 4.5 A F 9, wE o 4.5 T F 5 YR ¢F 7oln WFA AW

Al oFol A AR(AAW, Fol&Ad #E) w7 oF 0.5 WA o 191, 3Ad T 55 AE A, B, T Qo

=

“2“% AAAQ NLC 2AEL, 2d o AWHEAFA &En|7F 0.05 WA ¢F 12 == ¢F 0.05 A &F 9 == <oF
05 WA °F 8 Hi= 9F 0.05 WA oF 1 = °F 0.1 WA oF 1o]a W2 AHEGA  Fo] 24 (7

Jw]iﬂ A1) \7F oF 0.5 WA oF 1.5%1, s E EE w5F¥ A3 A, B, = Qoltt.

4

A% A Al Q] NLC A=, 2 of AlMEgdA 2x7F 0.05 WA oF 12 ®== °F 0.05 WA oF 9 =& oF
05 WA °F 8 = °F 0.05 WA oF 1 = ¢ SAgA  Fol 24 (e,

M 4 AA) vZE ¢k 0.5 WA oF 191, A ¥

oo NLC gAbe] et A7 o] oF 40mm EE 50mm A F 80nm, °F 40nm HE 50mm W] °F 70mnm, °F 40

m EEE 50mm WA oF 60nmel, w2k [00180] WA [00187]¢] Z1AlE AEFe ARZ ¥det= AP A WA WS
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A. =7]

NLCe] Z7]+&, x-A 2 o)A 4, 54 3 A&(DLS), CryoEM, T+ Malvern ZetasizerE X3slA|qt, ol&
2 AFEE A obd, gl FAE sl fa BrkE = vk, 2% AAFE SlolA, NLCo A7]=
7~ A7 o= AHHT).

NLC= 1 mpola =l o]3dle] Hy HA (S, 387 A74)S Zr=rh. NCo Hi A 271(5, 37 FA)7t
°F 900mnm ©]3}, <F 800nm ©]s}, ¢k 700nm ©]3}, °F 600nm ©]3}, ‘11 500mm ©]3&}, ¥ 400nm ©]s}F, 300nm ©]3},
200mm ©]&}, 100mm °]8} E= 80mm ©|3), <& £, <F 50mm WA ¢F 900mnm, <F 50nm WA <F 800mm, <F 50nm
WA eF 700nm, <F 50nm WAl 2F 600nm, ©F 50nm WA ¢F 500mm, °F 50nm WA F 400nm, <F 50nm WA <F 300
mm, 2F 50nm WA 2F 200mnm, ©F 50nm WA <F 175mm, °F 50nm WA F 150nm, ©F 50nm WHA] F 125nm, ©F 50mm
WA ek 100mm, F 50nm WA ©F 80nm, <F 40nm WAl <F 80nm, <F 20nm WA ¢F 80nm, <F 40nm WA 2F 80mm,
T oF 40mm WA ¢F 60mmel Aol 53] wpgrAleitt, HE HEvkeEbA, NLC7F NLC A= FAE = AE o3
g Aolth. Hy YA A= NLCE TS dAte] Hy A4S At NLC gAte] Ha A2 AP Ao
2 oF 40mmolaL, <F 60mmolar, °F 80mmo]al, °F 85mme]al, °F 90mme]al, oF 95mmelil, <F 100mmo]il, °F 105mm
olar, ¢F 110mme]ar, <F 115mme]az, ¢F 120nmo]ar, <F 125mmeo]al, <F 130mme]al, <F 135mmo]al, <F 140mmo]al
oF 145mmolar, ¢F 150mmo]az, °F 155mme]al, °F 160mme]al, <F 166mmo]il, °F 170mme]al, <F 175mme]al, <F
180mme] iz, <F 185mmo]al, 9F 190mme]ir, <F 195mme]il, i 2F 200mnme]t}.

2 <

20mm WA °F 200nm, <F 20nm WA °F 150nm, ©F 20nm WA °F

P oRdol glojA, NLC A Ht #74S <oF
A 2k 70nm, 2F 20nm WA 2F 60mnme] T},

110nm, <F 20nm WA <k 80nm, <F 20nm W

50mm WA 9F 200nm, <F 50nm WA °F 150nm, °F 50nm WA °F

P oRdol glojA, NLC Ao Hat #4S <oF
A 2k 70nm, 2F 50nm WA °F 60nme] T},

110nm, <F 50nm WA °F 80nm, <F 50nm W
W okAto] 9loja] | NLC 9AFe] Hir A4S ok 40mm WA ¢F 80 T= ok 40mm WA 2k 60mme]t}.

2] Al NCE Hol% 045 vAE BEE B olst lssieh. A AAFHel glolA, N
020 Ei 022 WAE WA BN ol7 st

B

B oA AT oAFe NCE PgEela, Aol foly, AxY, £54, % AL A
Atk T/18 TREAR, o5 AFEE AL ohd NCo Belshehd 548 A Azl b, 24F ex
o

AlZRO] ol digk Qi Av]e] weEe FRolE HAA HRE AT dAAA FAHAJA NL ZHELS,
JAF 2F A (AW, 308 Ei= 789 AR 7ol AAA, d¥HoR 37, 25 B 5TE AHA =
dolgt oA AAAoR FUS -H AA AV|E FAGE Zolvh. dAAHoR FUS B AA A7)
& EAFoEsA, dx7t 3099 ARE ZIzbel ZAA 1o deel 719 20%, 15%, 10%, 5% olulel fA|eh=
g oulste Zeolth. 53] A AA NC 2AES, AAZE 4T, 25T F= AlA o 37TelA 3049] 7|3kl 2
HAA AAH 0w FU B AA A7|E BHAgshe 3ot

NLCE] ¢HAAlL FAAtAl &3t 7o o8 42 4 k. 29 AA el ojA, AL A gxe=z
z = S8 E(aggregate)ol digk AAE X 4 Utk
4L, dAY, - FAS SHFeEZHN g AgHe

AgHom, Bro=y 4 2 Az upe

3719 Wtz B 7 Lxdi EE AAo =7 dho] BEEE NLCY A 27 o AA"c. 24

AAEE oA, kAL 4t AT|e] SUHE Wit mA AR En. Y AAP e oA, A,

THEARA = (PDD) o] S0l 93, o& B, 4 & AHDLS) 7I&S AHEiA AAHnt. e A 9l
7

e LS 714 AL8slA AE Aglel 4ol o8 AgHT.

2o AA gl oA, NLCY - A2 A" AZF 7|70 A 50% vlwk, 40% w9k, 30% ©]Tk, 25%
wlgk, 20% "Rk, 15% ©)9F, 12% mwk, 10% ©)%F, 7% w9k, 5% w)%k, 3% w9k, 1% 65k Z7}shc)

g2l Axj e o] oA NLCE TR 5 oF 0.59014], °F 0.49014, °F 0.3914, <F 0.2014, ¢F 0.10]4 =
=9k 0.1 WX 2F 0.5914, <k 0.1 u}x] oF 0.4904, < 0.1 WA 2F 0.391A4], & 0.1 WA 2F 0.20]4], <&F
0.2 A oF 0.400A, L& oF 0.2 WA o 0.3 FAAch, 22 vpz sk el oA, thEAx]FE 0.1
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%z, 0.15 23, =& 0.2 23o|r},
wourg el dAHel NGV 2R 25N 6719 23 B9 A Holth(el A, AAHOT A -7
# 4% 272

a7g FABY)
3}

A AL A A oA, AEEGAE dEstr] Y], & EE AP 1T o) AES
ETHFHAY = gEAE oo AFstEArt, E PAlAol AFEEE ulel e &o "AEEA"E= £ )
of AP <& dEdd Ao ARE AASH, AT §lo], AdEA, FErol=, THA, FE =
(peptidomimetics), A, S AFEHEO|=, HSAZRFEH LEO|=, F22v|= DNA, 33 DNA, A
DNA, ©&d-7}< DNA, ¥ DNA, <FEJAlZ DNA, YR FEHE|=, nRNA, 3Pt o= W3 g RNA, H]-9tss)
RNA, miRNA, siRNA, tRNA, 2]HE.< RNA, RNA 2]BAtd, #1Z2]2 RNA, RNA UEl, DNA SE}H | o]F-7} RNA,
9A7]-x8F RNA, ©]:=Al-3Hf RNA, o}FwtE | oAW, TLR Z-&A (S o}, TLR2, TLR3, TLR4, TLR 7, TLR8
2 TLR9 2H&Al), Rig-1 ZH&Al, Alxd, ©43tE, @538 S3A, 99 @43E, A4 vlolyx ¢4},
vhol gl 2a-FAL A}, wholeis @ 2 AE GHS ¥ 4= gk HAIEH oA HQ) olFHEE: o]F -7}
- RNA, RIBOXXOL, Z2](1:C) % Hiltonol®(&F2]-ICLC)E X33}, Hiltonol ®(FE]-ICLC) FHEAIHEAE
222 ol mAl-EE Aol EEAE o]F-7t RNA, B ZE]-L-gholale] A HEFHAojrh. RIBOXXOLS ojd@#
50 bp RNA =@ (Riboxx GmbH)o|Th. Aol ¢} olo] AEEPA = & W] NLCe}
=g F vk fo® shdE wAE A" A, 2R AAYHH lojA], deol4d NLC xHS SO ® 3
(o)

o~
AP AEAYAG FEAFFORM, EAE NC 184D & Ao,

o

O

in&

51 = T, =& =
SO SHE Wsty olFutES . gor shdE oty olfwEL, oF B, WIAF &9
A Ed el = (i, Cp6 el e Eel=), Wed-7E RNA, AwAt W SAAISHIP) o= EeE
o o shdE LEARE, dE o], EANUE, ERQREAFYCE T& E3eT)

Ao obRtEs= A7) Th2 A (biased), dd], Bik(alumolth. HB AAF e glo1A, ¢ B i
4% = | deiA, Thl BEFs %3

Al 23, 3 7px] npolg A A S)Ent ofye} defx]o] gk WAl
2 ks A

J_?_
o], TLR3 Z+&Ald a4 Thl HEFS HXA7]= AF
i, IL-58 3}3F 2A3}a, Thl vlojoj 27t ows= thakst &5 tisA A 3tst
1% oo A= & I AP 3gd &+ Uk, T
o, A=A AW, TR RNA, thEe] DNA, Bod =49 skt o] e RNA B skt o] de] A | st
o]’Fe] DNA % slit o]de] whulz | gl st o] o] RNA 2 kit ool DNASH 3jhE & Sl
ojtk. RRE ol oA, shte] BEZDAH A7 NLCY

4
£ Sof, Wpe NC wW AFgE F 3
[e]

Fwd gt
A o] el =T & At

A, oA, E-FAF A =AY, TLR4 217F=)+= NLC

2 AAFEH ] 9lolA, RNA A=, Al glo], 9, A, 54, A% AR, AolEd}
o o] dMAs dwslst 4 gtk B WA A AFEEE RNA BAE ET,
Ask ¢le], siRNA, miRNA, CRISPR 7}o]= RNA, Z]X A< RNA, 3|ojsd, RNA e}, RNA 284, @ Wdxd
RNAE H]E35}e] v]-¢+&3st RNAS R &= dtt.
AAI A HAAFEe] oA, o2 FHE RNA EX= ol xR s st s NLC E3tAsler).
ATH.

JAIAQlL AARFE ol QlojA], AMEZGAE AZHRAl RNA EAfolth. A7HRAl RNA 4= Al 2 deA
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smeutole )2 iE  fdd BAl ang
WAS gBskshs wRUoEE Add ARFozn 48
¥°ﬂ e w% S Qe (D-7ke BAela, o MY

Qar, wholels(eA, dsutolels,
ol gslar, Fx= ulolgla WS TA Ak
STk, A7kEAl RNA BA A@HoR
& RNA-9]E3 RNA $EELE AT
whEhA, dol® RNAE th4o] @ RNAQ) xg*} ES
Z RNAE, dEstd 99 s4(in situ) TS Xﬂ%ﬂci I AA = 1_‘?%‘% - ‘”744 JE—'C— 5
] AW A2E 7 FH ANRS ATHES W9E S 9

# < M

i o
l Ad= =99 s RNAY o] SFolal, ol webd st

(RO
i)
=
L
2

M

fo B
(3

S, Ao WY /1TE FEskE fA4 4E, A, 99d wE 39
VS

RNA 2=, o
%, a9
ATt

A7V A RNAE, & 59, vtolgjs &8 7kAl, vlolgls ZEHokA|, nlolg~ dEgkAl 4 7|E v 2 vt
olglx TR o]fojxl FOoRFEH MEYEH FHojk sl ol FHAAE FHT 4, w3 5'- = 3 -
Alz=-gd JA Ah, 2 Fast A9, B35k oluAil AE(dad), gy 3d)S gastate A
Ades 23 v, s A4 94 ds A Mi MBAE ZEEEH7} Z}ﬂﬂﬂl RNAol| x%+=
s A (dd, SAdY 39S

[e]
. T H
/‘1%% 01%6‘11*1 E= oA %’101 EP% A3 gl el %ULE‘ ? AaL/ 711Jr lﬂ-r Eli—f% =9
Al

= e
Lo,
o

|

[ez]
=

1-> € 2 32 ox (I
2 1 £ o

e,

fo

e

onl

o

el AAFe A AojA, ATHEA RNA A= vhol e A-fAL At EstE A et E o] ATHLA|
RS, AZFEAl RNA A7 2Rl vpol s ixbel AbS FEE  YlES ’874] T ATk o,
, AZHE Al RNACA] wpolef 2 §ixpe] AbAike] Hagh x whaly = Bk o]/e] wpol
= AFgozy, dAdE & ol dE 59, A7MEA RNA 217} & vlo]# s, oA, AEH] A blo]# s
(SIN), Aleg]7] A4 whole]z B |t} e vlo] 2 2~ (VEE) ol 7]9he]= 7§, whole]~ & g,
AN, A E(capsid: €) B/EE 9 (E) ddWAS gsslste A7 A=kd

ﬁ
i =
urt

dosk A9, 2 Iy A/EA RNA B2k E=3k oF5stE AV W5 A vlolel gake] ARE F
SAY, Ee 59 4o W ge=d
o] WAoo R Arf-ExE @Adsy] fIg st A e AlaEe dapblolg]A-v|uk HEYZ S AMEShe Bo
th. duputele e BErpE U] f1E, F2d 9 dAstH o #uE HAAFTE-FI vlelgixe MEE
xestt. 3 T2, A=H|2 wloly 2, Al 7] G wlolg~, 22 W ulo]#| 2, XFFUof Hlo]# X
2wl D q vpolyAE EFehE dvhuboly s Yo EREATH. 19 o], & o] b A|
RNAE Al2]7] Abed wlo]e 2~ (SFV), Al=n]2~ blo]#] 2~ (SIN), wiulg-de} 2 vlo] 2~ (VEE), Z=-2W u}
oA (RRY), B LH A wpolgia, XFEFY ok vloly s, T dubulo]gadd] &3l 7|E nlo]Y AR HH
frelE RNA HEEIHAE E9E & Ut

N
K

Shapubolel -/l B R WA NEsk B oAgelN AE otk AEE vEE D, RA R AR
AFEE A4 TP ol TRoR AgE + Atk 1eF AFAF MEE, oF Hof, ysus

ol#] 2~ (Xiong et al. (1989) Science 243: 1188-1191; Dubensky et al., (1996) J. Virol. 70:508-519;
Hariharan et al. (1998) J. Virol. 72:950-958; Polo et al. (1999) PNAS 96:4598-4603), A1¥]7] A#<d n}
o]zl (Liljestrom (1991) Bio/Technology 9: 1356-1361; Berglund et al. (1998) Nat. Biotech. 16:562-
565), X wulFde} 2wl ulole] 2 (Pushko et al. (1997) Virology 239:389-401)F X3tsl ujulo]z]

232 SEQt. dupnfolg A-gg YIRS AAHQ EA(AAY, T, BA)o] dutd oz As &
Abstar, 7 dubblel e S5 Y E4gk EA (A, AdEHE e, 2 3 Z25d)S vERd
[e]
T

7 At mEbM, & mlejy Atz RE gkl Jive duputole s lEel o] R

Shabubolel -/l RNA B RE APHoE AT A Fol AFeAA(EE AFeA-AAEL) ) W
G Eelhe (Db RGI. AEAbIE Edeuded weisu, o Fdwuae A4 pas.
(D-7kek AolE RAS) Al ()-7hek AE BAE BA BHAT ATV, olF ()-rhe AABE A4
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2 HAHo] (4)-7F K RNAS] F719] 7H9E AT 4 i 1y Eg F4S dustels AEAE AAME
< AT F vk wEA AEAE AAES WS gdd Mz o dde T4 wEE xHett. A3
g dapubolE s HEYEE ATH| A wpolelx, Alg7] ARG Hlolds, B w9 wiolgs, wvled
D¢ mlolg] s ForREH HEYIAE AHEE & STt

RNA HE8&2, dF& 59, vt oY & did fF3daE5 A AES dsstele d9E Alds 9
Ab AdR2 A g Al JOH W, ga=vnte)gjs, Evpfolg (), dujntole] 2z, @]Z‘ltﬂ, A =H]
2 wpolgjx, AE7] AR vrolgs, wdledet dH 9 wlolE s, e 22 gy bpolEz), EHEhH|nbol
(i, &4 npole]z), AEywlolg s, step Anto]2j 2R R E 9] RNA Alus X3 F D}

P el oA, dEYEZE, (1) dE ioi—rﬂ RNAS WHeJsk o= 9l RNA-9/F% RNA T¢a4 2
(i) F9& d53d sloltt. $FaLe, dE , dapvlol#) 2~ @A nsPl, nsP2, nsP3 @ nsP4 & 3}i}
olds Etsle, dE o}, dyvlolglx Eﬂé‘ﬂﬂxﬂm T AT, "A Lputoly & Aol Hl-7+x HEY I
A EuAe] Frlald Fx vlEe dwAS hssiste ¢k, dEgEe] dhlely s 2 wid s o
Z3}3kA] ke Ao wiEzsli, wheba | dlZE 2 RNA-SHF BlE] 9] Aato] oluet, AE el AAY A

RNA Zh519l S ZA@ 4 otk o)F WS Ause Wisolw, by Lubutolel s gel, miA
el By Yehold ol AANE JEAY £ UE AL 40120 Y el GTHE HAolo

el T wMAe wgAd dFdzosny EAHA @, ol WAt BNy FUS
FEAA FAADA Go) AL, AuAE el Fx Sspuelel s wele wudelue o

ﬂl

2 dgo] §83 #HZeE, dF £, 279 & #d Zd < (open readlng frame)a 7H g Q. o4
o glold, A1 (5') o= 9 ZYe dZYsAE gzsteta; A2 (3') & 31"’] Qe FA5 45
sletch, 2yl AA o] 9do]A] RNAE A F7he] d9S dEdtEiAY e ZH el =g s ste)
71 §8ke] F7ke] (A ) &F Ed ZHds 7HE F Ao

& of, 5" (A, 7-vdForei)E 7HE 4 AL, o= FF RNAS AW ¥
1 = glnk. S5 AAdEel glejAM, wlEelEe) 5 MAS dastd dEdrAeke] FHdS Fusty] 9
A

7hg Adels 7H § AdARE, ol AFA R 5000 WA 250007) rEE 2 et =, ez 8000 U]
Z] 150007] @l BFe] =, W= 9000 WA 120007 28l LBl = Ao]e]t},

&2 ALsiA A4 LH AAHIVD) el o8 A" 4= k. IVIs= (dE 5o, +da &4 3/Es T8
Ba QA-LSGO) 3 ol o) FHAoT FYHAY, Er vl Feans duw g
3 Avtg (cDNA) F3L A}%z & 9lth. olE So], DNA-9|&4 RNA F3ta ()7, wtelg e sA 17, 13
= SP6 RNA = a4)+= DNA FHOoZHE HZe 2L AAeted A" 5 9t ZAs 718 9 Zg-A B

wee, (AEAze E-h B N 72 dolA FEasEE) Beol e 088 4 Avt. o5
R B AL A 5 R Hel=(S)l BE 94T 0% b & gla, 9% AANFhe] 1A o
5 ede, VA RWE o) AA-gtEske dFe el g /4R aRdor /5% & AE A%
BEFHES, gEsty AU eda AHselor vk, FAAE, AAd, WF 5 A5814,4825 2

[s}
xﬂ6,015,68 M oy}, A I/ WE WO 97/38087, WO 99/18226 = WO 02/26209¢] 71AH, Al=n]x-u}
olgfa-7]8k ZfAw| = (pSIN), oA, pSINCPE Egatt). o]#fdt ZFe 2o FAls, dukyoz njx E3
A5,814,4823 2 #6,015,6865 4 71Al= ] 9T,

02 el dolA, A7HEAl RNA #2342 dapntolg] 2 o] 98] npole] s, vighA A=, F/d-7HE RNA Hlol
2, Jizevnely s, HepH|ntole] s, FH|upolE 2~ HaEutolg &, | gtA|ntol B ZEAuto]e s, HEE
FArvlol 225 FE 7Y B ol Z|ukgith. A3 ofAdE dmpuloly s MAS 2 deA] A, A
o 7)ekA, 9 AW, American Type Culture Collection(WMBHE=F 2d A ERE JF 7o, A3k
obstutole] o] thEAQl o= ok&eh(Aura) (ATCC VR-368), ]ub= who]e] 2 (Bebaru virus)(ATCC VR-600, ATCC
VR-1240), 7F9}2-$-(Cabassou) (ATCC VR-922), X|FFuYoF nlo]2] ~(ATCC VR-64, ATCC VR-1241), &&F & %
9k mlo] 2~ (ATCC VR-65, ATCC VR-1242), X E 2 (Fort Morgan)(ATCC VR- 924), AlE} w}o]#2(Getah
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virus) (ATCC VR-369, ATCC VR-1243), 71&&7}3 (Kyzylagach)(ATCC VR-927), wlok=(Mayaro)(ATCC VR-66), v}
oFx nlo]#] A~ (ATCC VR-1277), w|Ew L (Middleburg) (ATCC VR-370), FZ X nvlo]#] 2~ (Mucambo virus)(ATCC VR-
580, ATCC VR-1244), <N55-(Ndumu)(ATCC VR-371), <=1} wlel@]2x(Pixuna virus)(ATCC VR-372, ATCC VR-
1245), == 8] \lo] 2] A (ATCC VR-373, ATCC VR-1246), Al@]7] 4+ & (ATCC VR-67, ATCC VR-1247), Al=H|~
Hlo] 2] 2 (ATCC VR-68, ATCC VR-1248), EW|o]E(Tonate)(ATCC VR- 925) , E=]UE(Triniti)(ATCC VR-469), <
1} (Una) (ATCC VR-374), widl4=<adllol 2 24293 (ATCC VR-69, ATCC VR-923, ATCC VR-1250 ATCC VR-1249,
ATCC VR-532), A% 2 ¥ H4uked (ATCC VR-70, ATCC VR-1251, ATCC VR-622, ATCC VR-1252), $}ej=o}
(Whataroa) (ATCC VR-926), 2 Y-62-33(ATCC VR-375)% X33},

4 wtel#l = (oncolytic virus))2F-H FeiEHAY ofo] 7|Wgtt. FFEAd HlolfaE $AHAHS
AAZIAL SN, AEE o AlEZF st Eel mEkA, AR FEA Rleld s A e
o, F7Fe & AEE FAANTIAL FHAIZD ¢ vk, mebs, FEEAA vleld s o AlxE9
g3t Nk olve}t, &5 &b W whgs AFAIvk. 2 AAIYGE O lojA, TFE-HA viold
- X vlolyz-da 39, vedd, 9/ke JrolnE dustd ¢ k. AFS T4
Aol FAEo] dar, g 7184, oA American Type Culture Collection(WMEBHEF 2 A7) ZHE
LA d wholE] 28] ARl dE Fnfol s, ot imnbole] s, ol k- Hio
gentelgs, QERZntolel s AdFhatelsl s, 39, TeEXxX nlolf s, |
FEAA TG vleldq = (VSY), BAE, JAEFAA, gEuAtoly 2~ 17 e} wiolel s, H AL npolE s, Afol
EvzdzZutolef (M), dHutele s, FAp7|apole| 2 o Zulolg s A7t Ml no , H
Z2~, JX-594, p53 ¥¥ wlo]# 2~ ONYX-15, Delta24, @@|w2lo]2l(Telemelysin), @z dEto]21-GFP, 2 #AJY
of &, 2 olE59 AxF WHolAE XA, o]ER AltH= AL ofyth. 22 AAFHe oA, TG
A wlelg e TE AYdE f5te] A 2T, o2 AAPE ] JojA, T vlolglae dd
Polrp, AP TG vpolglas ooy @ Avgbrtel g2 EFsAIRE, o]E &

ol

>
i
Nt
]
=
(]
v
Iy
=
S|
=

YR
*
>,

W e AZEEAl RNA A AP Hom MYE wEU Bl =S AFEEA Az e f3 9] RNA(AZ
mRNA BT o Ak Ao, Eowge] ArbEA RNA 2= Aol oF 3 kbE FHrstal. dE Eol, At
HA RNAE Holx= oF 4 kb, o] oF 5 kb, HoJx= oF 6 kb, ZHoJ% oF 7 kb, Ho]k o} 8 kb, HoJ= °oF 9

, ) T ok g
kb, Hol% ok 10 kb, #o% °F 11 kb, Hol% °F 12 kb ®E 12 kb 27& T 5 vk 242 odlA,
A 7FEA RNAE ©F 4 kb WA ¢F 12 kb, °F 5 kb WA ¢k 12 kb, ¢} 6 F 12 kb, °F 7 kb WX ¢k 12
kb, °F 8 kb WA ¢k 12 kb, ¢k 9 kb WA F 12 kb, °F 10 kb WA °F 12 kb, 1 kb W#] <F 12 kb, ¢F 5
kb WA F 11 kb, 2F 5 kb WA <k 10 kb, 2k 5 kb W] 2F 9 kb, 2F 5 kb WA 2F 8 kb, 2F 5 kb WA °F 7
kb, ¢k 5 kb WA °F 6 kb, °F 6 kb WA °F 12 kb, 2F 6 kb A <F 11 kb, F 6 kb WA 2F 10 kb, °F 6 kb
WA ok 9 kb, oF 6 kb WA ¢ 8 kb, °F 6 kb A °F 7 kb, & 7 kb WX °F 11 kb, ¢ 7 kb W] F 10 kb,
°F 7 kb WA ¢k 9 kb, 7 kb WA ¢k 8 kb, & 8 kb WA ¢ 11 kb, °F 8 kb W% ¢k 10 kb, ¢F 8 kb WA
°F 9 kb, °F 9 kb WA ¢F 11 kb, °F 9 kb WA ¢F 10 kb, ¥ °F 10 kb WA °F 11 kbo]t}.

B owwe] AskuAl RN BAbs it ool 39 MPE eertel= (A, FEAHY, No-vHotd
A, s-APAE Y, e RS 238 ol

AZPEA RN B, el ndE Zeldleels @9, mk Audon Aqdel zzke] oulwit AdRA X
A A% ol FANL BASES S PHOR W) Anu(Ad, QA 9FR) 27 o9 mgE F
Petels FA& FERT 5 ek, olold, AZMEA RAZTH A MFE Fepeolst §F Fed
HolmeA AE 4 AT EE el Fofels i Mrol= AAS s wAlew 23w 4 9

i 2
AP EFFOL, ARIF, 2R BE= T2 7|53 dwlAd g o|Fojd 4 ). U
A4 el oFEL, nha s ]

= Xz
i olMEXE P FUo o Tod &tk

AZMEA R BAE 27 o ge 0F UY Eegosyy vee FEuesels Ade
s 22w 5 9w, ool dJdsiA wu, A, AllEskl mE e we zade @ 27 o)

o A
ol
=
S~
2
)
2
i)
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of A ME E= 270 oo e T-2de ThestA stal, ol= WY W s SUAAE ¢ v
olg] gk AZFEAl RNA £A4k=, & E°l, A, dE B¢, 27} T vrb 9ASs AAsh] flstke] 27 o
goldh & Al M, T R A A AL e v dHomAM gfd A s (g, wy

1o

)9 AAAAE §8F 5 qduh.

2 o] A HEA] RNA A= oo Aer MRS ol &aA A" F Tt Mol Ak ol MR
FEHLECEE i3k RNA FAE A|x3t7] Skl ddAlel A =] U, oﬂe o], ¥yd wEUL
Elo]EE sk A7HEAl RNA A, WEE 72U oEol=9] RNA 4 JEe] 842 AYE &3k,
g3k DNA-2]<=% RNA T84, 01]74EH T7 3}A] RNA 3@, SP6 3] RNA S3¢a4, T3 34 RNA 34
2T, B o)E SHaLY EdWoAE o &M A7HEAl RNA A5 s sst= DNAE AAR A, A¥
Y A oM A" £ Adrk. AAF ¥R FEULEE 9 WYE wEULEE, 2 AYE TR
Ao BHEE Adst= 7 A, ddd, A3ge SEA, 2 Age 95 3R Aot Z}ﬂixﬂ RNA W=
o] FEHElE FAM &9, dE o], o]#3 RNA 419 St AHS WAAI7]AL, RNaseol Wit A&-&
F7HA715L, Ade 57 AE Uz ¢ Fo EAlE FYAIZIRNAY "TEAY), aga/Ee AdA 9
AeH WY W& 5 e ADAIZ7] 98t 22d &

Ak A W, B EHo AEA RNA BAE A f8kd, dEe® EE Sl o] oE Wy
(A, AxF DNA == RNA )3 338te] AFEE ¢ itk & =H(de novo) FAS 9% AFs HS
FAAN & dHA A3, BF & AgE F Advk. dAAARJ] HHE, odF B, A BE7], odHd,
CEM, B-Apoloteld ExxojujrjolE W 9 FEd ALl H-E2X Y o|E WHE o] &3t 33H4 A
= XFsT. o]E 33 B AYAHoRE 4 e Awst A FA71S @ AREsH] flske] FaE
U Hs" 4 . Friel Fgst g4 wHe EA[Uhlmann et al. (1990) Chem Rev 90:544-84,

Goodchild J (1990) Bioconjugate Chem 1: 165]9 7H/\]Q01 Qith. siab Ao EE??} FAA N ZF A
AR Atk AxF W, oAy,
2} AHEe] E2Y, A “]/‘EL ‘é} % 0]%’311*1 EE’ "F A

de st 2 pCR ol AEE

[e]

3
m}u
i)
4r
g
O
k)
g
‘o b
:Olz"
o2
1'0‘1!
Lo
&
i
i)
4r
115
g
0
m
g
il
¥
1 o

i AHgE ool FXE 9 wr —*?—°—x1fz,k Selwo] 4He, i 9 e UNAS WA,

A5 5o, MEZ¥ xﬂf& THE sk, Seadst dds WAsa, Fe ASRE WEAYAL, AEEels

HolAlE AAstal, EARolE Eshs Tl AHSE = vk At o) dAb, e B adEE 97 A9

e gl & 1EM lal EH ol

AZEEA RNA BRI st ool MPE wEU el EA R/EE G do] AP WPS o8

A ARE F Ak, s B0, AVHEA RNAE (AW, 2okl PIE AHE3A) Er 43td
=] °)

(A, ek ExvtebAl, oz, CIAPS AHSaiM) SEAEL3)
o=+ A4 HPLCOl o8 42 &+ Ut

Aedos, ¥ owwe] 47184 RA BAE sht olge] WPH FFACElEE EHE 4 Jomz, Ay
ARV RAE, WEE FEAQEEE GRS B Bt AZEA RA B mad SF AZ (7
9, Q% AE) Yo =9 EE 19 A o 4 Wexd 3RS /4 Aol

BOG A%, AZFEA RA BAL G FAR SR Qe e AN A RS o8 ol
o A8 R Y BYL A fetol AW mi BHE + vk, A8 Hol, A/MEA RA £A4E EFe
MASe AAPAY B4 LT 48, oA, B AL, T AE, T AEF DT AE F2 224 EE 53]
5ol frmel e 1Ee] muel dald AUE 5 Utk oF Fol, Welshy vhese g ATE vl
FoQm, AESH T 9ETE Efeels 399 et A7bEA A EAE ot A7t BA AE
g gAA7IE SEL b £ k. BE, T A9 AE BEE 29 AF Fol AT AoEA G4 2§
T AIEEAH 93l D4+ T AzolA A3 T ELISAe] 9f&) THI(IL-2 2 IFN-y ) %/%+= TH2(IL-4 2 IL-
5) AlelEsbele] F4] Ei e SAFoRA BHY 5 g,

ZeAEolE FUE FEIeE AZEA A B ER, ol Sol, B0 Fho] Sol4Q A9 B A
£ ] fEel ol AFE vhel gol, HEE WY W FEsE el A AdE F A ol
A9e, o Fol, Wgshy AMZNE BE B YTTE ol g £9W & Aok, ol AF PHe I
Aol FAH) glek, B BPe] AhuA RNA BAE B4 PR SR S e vE ague B4 A
Eol o) gEshe P9 WAL AEHE AL TFE 5 Atk oF Hol, FACSE AT EW PolA mt
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[0216]

[0217]

[0218]

[0219]

AFEWIA 3 BdS A& A" = duh. FACS A8l = & o]xde Aoldt =59 2o s
A ERFS e Hold; ww2 W wtdo] v Ed f£x Qnk. 54 d9S HHsle AEE AEE)
3 e A3k He ZYolE Ao dFEA A o] &d vY(pamning) i ©EFEA IAE mEE
A4 HlEE o) gste XIS Egit)

B. DNA #=x}

AEZAA7F DNA B2}l AAF o] o], DNA B2l &9, &4, 54, A% QA AlojEylel 2 s =27
S XA, oJER A= 21L& olYrh. DNAE, Algk glo], Z2fA~m = DNA, 33 DNA, A3 DNA, ©¥-
7h<F DNA, & DNA, <HEJAl~ DNA, 2 Sieb™ DNAZS %3d 4= gt}

C. &4

E gA e Z1AE AEEAAAE DS dF3letE dak B (oA, DNA == RVADY 5= Joh. HEs I
& utelglol &Y, wlolglx A, A A, AFE FY, AE I, 4 FY, = oo I ¢S
EEARE, o ER AgE= AL ofyth, YL, CdE B9, 4HA, o, #EAH I, e AriEyd A
of Z3=E = JAY, EE oJE2ZEYH FHE F dY

FUS A9 54 dIEX, ERAEEAD, A EFA(BEEAE SAste 4 53 23, Axolst
AREF, UdAe HEREEA Y fx e Fu7t vk Ax e 24d 5 k. &£39], &0 dP& #
A ZElfEol = d9S XA AHoluf, A Aol JojA, Fd, 7, o, ArEd AE, &
A, Ha, BE g9-5018 WA wkg 50| ulFASAY FASA H= 71Er deoje] wWeEeh A 7t
A4 YA E/EE duER AEEA, AX Ee 2HoRHE fIHE §F IAY BE FHE S5 AAY,
rE o9} AYEHor wxk whgdd 5 gt

=
2] AANFHE Aok st 7EA ®MAdA, A, ge e, vtolelx Ee X b, dF 5o, dHxw
Bl& (Actinobacterium), <1Zd), 1. FWMZZ2A 2. Tuberculosis) ®= . #Zetl| (). leprae) T &
g2  ulolmutegE;  wElglol, oA, oNAEl o Escherichia), AR (Salmonella), Ulo]Alglo}
(Neisseria), ¥@&ol(Borrelia), ZEtvteH(Chlamydia), Z=22~EZF(Clostridium) W= RHEddet
(Bordetella) <9 FA4Y; wholgz, o7Ad, v ¥ vlolg]x, Iz W9Ad  nlo]#] 2 (human
immunodeficiency virus: HIV, od], HIV-1 = HIV-2), S1ZFAA wlolgjx | wEpdZFAx} vlo]z| x|
29 wpolglz, E7E wlolgls, FX wpolz|s, mEuputolEi (o], SARS H& MERS), EERPolEZ,
2rfolel s, I wpolE (o, EE|onfolz]s, dEEulolls, HE FAY] uiollx), THE
HAA, od& 5o, 1ol WYAY nlolg]~(feline immunodeficiency virus: FIV), Alo|EwZdZulo]ex
(cytomegalovirus), wlg|Alel ZAE wlolgA(Varicella Zoster Virus), IFE wlolel, gIAERS] ® nlo]g
2 (Epstein Barr Virus: EBV), Zepv|ulo]g]2 vlolg (4 7id], B7]E vlolgx, diE¥¢] vlolejx, g w}
olg 2z, A7} wlo]# A, Enpik ulo]g A (Powassan virus) EE JZ7|-ulsl =< wpol# ), Uy}t wlo]
(henipah virus)(dZAd], #=2k(hendra virus) X YI  wlo]gx(nipah  virus)), &Eofulo]z]x~
(bunyavirus) (7], stepnfoleisr T 2|ZE whg] A nlo]# 2 (Rift valley fever virus)), of#lynto]#
(7], AL vlolgi X (lassa virus), % vFe]& 2 (junin virus), WFFE vle] 2 2 (machupo virus), E&
TolElE wlo]# 2 (guanarito virus)), ZEulol#=(filovirus) (A, ol&g wlolgx e ml2¥ 21
vlol el 2= (Marburg virus)), #lAMFelg 2 (lyssavirus)(dlAd], F7™ wlo]2f~(Rabies virus)), EF7] AME
&3 vholel A (respiratory syncytial virus), 1%F 7% vlole] 2 (human papilloma virus: HPV) 2 Alo]E
HZdgZulole] s Ao, oAAY, olAWA# A(dspergillus), BEFEmto|lAlA(Blastomyces), FA|TQoldH X~
(Coccidioides) R FRAFOIZE (Pneunocysti) v EE, o& £°], It (Candida) &, 2, A. &4
x> (C. albicans), M. =8B, glabrata), M. AFAC|(C. krusei), A . ZFAEFYo}d(C.
lusitaniae), A . ERZIAZEA(C. tropicalis) B A . A RZAI2(C. parapsilosis); 714%, dzAd, 94

TE, dF 5o, FetaEFPlasnodium) &, o5 T, . BANIAF(P. falciparum), 3. ¥~ (AFdEw
gheol A=), ¥, ol (P. malariae) 2 3. L (P. ovale); T T UE 7|4ZF, dAY, olxtet®
ol ¥} (Acant hamoeba) , ol e} 2 o u} 3| 2~ &S El7H(Ent amoeba histolytica), AALAERZAFA

(Angiostrongylus), Z2712~EAvE WAy (Schistosoma mansonii), Z27)12~2EAvl Slol|mtEn| 3 (Schistosoma
haematobium), 2~7)12~E4&m} ofEUF(Schistosoma japonicum), ABESEZE (Cryptosporidium), UARAE
vl (Ancylostoma), SNEFEW} 3| ~E2 ElFF(Entamoeba histolytica), NEFRo|w} =] (Entamoeba coli), SNEF
Zoul ty2~3}Z(Entamoeba dispar), SNEFROIW} StZEvlY (Entamoeba hartmanni), <NEFEAM}  Z7]
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(Entamoeba polecki), $-Alzglo}

W3 2 3 €] (Wuchereria bancrofti), 7]o}2Tiok(Giardia) L 4wy o}
(Leishmania) 256 e 3 3

o
0%
oX
o
iu

P2 AA e glolA, FLAe JAEFAR-TA Fdolrh. FE AAFHeo] QlojA, FIL AEFAA-Z
gdolrt. HE AAIFHo| oA, TP AEFAA 2 vlolg 22 HE FaEt. A AAIFH] oA,
2 HONIZH-H O dutaFE W (HAS X3ttt o AAIFdH] lojA, 92 HONIEFE O FFahr| L thA|
& xgst

A5 5o, &4 AANHue dojA, US> HHdgol ForFY FeEi, FdS A4k, HAA f T
T 394 AA, AxFoR Axd gz k= JEels 9 v 57 dlAS 233 5 Q. gt
olgt &2 OspAolth. OspAE & AlZEA o]e] A3 ofa] A Astel Fefo] bd ds DA (Lipo-
OspA)Y & AAY, tiekd oz nx A3ty F=A(non-lipidated derivative)d < Qt}. ol=ldk H|x|A3le
FEAE AESFAA vro]efz9] vlFx24 Tl (NS1) 9] X 29] 817 N-2ek ofv|=2kS zh= WX 3she NS1-
OspA &3 ©id 9 bH3gh OspA T AS x3abal, & v MDP-OspAT 3719 F7FS] N-2 ofn]eihs B

T8k OspAe] WA Estd Fejolrt.

a7gel AAFHEel oA, e upolE 2, o7, HIV-1, (J7d, , nef, gpl20 H+= gpl60), U3t 3
22~ nvlo]gl2, o AW, gD BE olo §Ei wi: Z7HH 27 r/P‘j‘”él(lmmedlate Early protein), o|zid)],
HSVI B= HSV2 frefle] ICP27, Ale]lEw|Zmulolef 2((538], QIZH) (A, ¢B = o9 f&Al), ZEuold]
22 (A-2F53) wlo]#(live-attenuated virus) X)), 2ElQl vb wlo]y (7], gp350 EE °]9 F=
A, vl 22F vpol (A, gpl, IT B IE63), H= M wpoldlx, o], BY ke vl (4
£ 501, BE e 9 9 E= o9 FEAD, A¥ M wpoldl s, ¥ MY wpolE s B EY Y wpolY &
Z5E, Ex UE dlolels WA, O7d, sepulsutoly s S5V AlEGS wholHa(ddY, F B G &

WA EE oo fiA), FHAEFAR vlol s, 39 ‘ﬂ}‘ﬂﬂ" A vpol# s, A7F FFE vlol# ()
£ E°], HPV6, 11, 16, 18 &), Zopvlnteld=(d& , B71E vhold 2, diE {4 wlole 4, S Hlo]
22, A7} vpolg 4, E A9k uHlo] ] 2 (Poswanan v1rus) He7)-uj7) ¥ vlolglx) = AZFlx} vlol
Fa(o]2 T MDCK MEANA s, A A = B3ygsiy nlo)g]a, AZE Tz wlo]ya, EE
2l ZF w]Z%(whole flu virosome)(F& [Gluck, Vaccine, 1992, 10, 915-920]] 7]xj® wv}e} #S) E+=
olo] AAHE Hi= AR vl | oA, HA, NP, NA, PBl, PB2, PA, NS1 == M @9 &= o5 %3

=5 e

o] & AAFE ol QloiA, FAL skt o] wrEEeol WA, oAXd, dlelAMgel &, dE Eo, 4.
Aot (N. gonorrhea) 2 . WIZIEIC)A(N. meningitidis)(S E9o], A5t tpdF 2 olo] HtA, EA
HAA-A3 vwd FEHY A3 dwa | PilC, FFA); o, FJaAUA(S. pyogenes) (S S0, A
TE olo] wH, (5A ERyolA|, B EH|o|FZAL), oz, ofAdFHEIN(S. agalactiae), oz, FEFA(S.
mutans): ool FAHN(H. ducreyi); EZAR F, dE E°], BdstAEr FIElE @] 2 (Branhamella

B

_1::,>“H
ﬂlﬁé]“roﬁ

catarrhal i) 2% FAE . FHEFEE A (A E Eof, niEAF 2 AEAF Faa 9 Q) Hadgde) &
dZ Eof H]. HE2FEAA(B. pertussis)(Gﬂ 5], HE2gd, HEFAA 54 B oY fEA, AEA 4
35, otdidd ol E A EeAl, BB N (fimbriae)), ¥. SIS FA|22(B. parapertussis) R 4], B&
71 E)FH(B. bronchiseptica); U}O]iﬁ HE £, dF 59, 9. FHEF2A (4 o], ESAT6, 3+ 854,
B = -0), 9. Hujx, . gz, 1. ofn|E, ). IJHFHEITEAL, . A antE s Ao

L, dE B9, 4. wEIE; A=A} F, dE B, F=54 o], Zgol(dE &9, FEYI AX, E-
EQMd H4& Ee ol fEA|, E 0 54 EE oY XA, FEE o. Fto], AU <. FFel(d
g 59, 77t S22 54 Ee o9 FEA); HHZL F, dF B9, Heol. ZHH(AE B, Fd

52 Ee o9 f{RAD; AAZ F, dE B9, . EUlol(S. somnei), ol tlAlE g ol (S.
dysenteriae), olz~. ZEAUE(S. flexnerii); A|EAYol F(Yersinia spp), S o], $o]. dHzZg
E]7H(Y. enterocolitica)(dlE E°1, Yop ©MA), oo, H=E]2(V. pestis), o], FEFHEZZA|(Y.
pseudotuberculosis); FAZEWE  F(Campylobacter spp), 4d& €9, A. AFYUC. Jjejuni)(dE £,
54, BF4 9 dupil) 2 R, ZEol(C. coli); AEAE F(Salmonella spp), & E°1, ol2. EI(S.
typhi). olz=. &€ (S. paratyphi), 2=, FdgolFol2(S. choleraesuis), 2=, dHZE T 2(S.
enteritidis); @|HElo} F(Listeria spp.), dE E°], &. B |EAU(L. monocytogenes); He|=dt
Bl F(Helicobacter spp), A& E°, dlolAl. L2 (H. pylori)(AE €], FdolA, F1EHA, FEXFA
54); FEEU2 E(Pseudomonas spp), AE €, H. olAFI7|=AHP. aeruginosa); EfRERIAA~ F
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(Staphylococcus spp.), dZ 5o, oz, o8 9-=(S. aureus), oz, I E|20t)A(S. epidermidis); <1
H 2372 ZF(Enterococcus spp.), & £9], o]. ol B A(E. faecalis), ©). Hol%(E. faecium); &=

2~Eglg F(Clostridium spp.), & €1, A. HEY(C. tetani)(dE €9, 33F 54 2 o9 {F=A4),
A, BEHE(C. botulinum)(AE €, REZHFE =4 D ol F=A), AN. Ui (C. difficile)(dE
Eo], FEAEYHF 542 A =B 2 ol9 F&A); viA#H 2~ F(Bacillus spp.), A& 9], H]. StETZA A

(B. anthracis)(elE 5o, BEdw w4 % o9 fF=A); Zevlvtel§ F(Corynebacterium spp.), <& &
o}, A. gxylolol(C. diphtheriae)(dlE E9, YXEglol 54 % olo] FA)); HAZo} F(Borrelia
spp.), dZ Bo], v, BEax292(B. burgdorferi)(dE E°], OspA, OspC, DbpA, DbpB), H|. 7}lU(B.
garinii)(o|E& E°], OspA, OspC, DbpA, DbpB), H]. o}ZAZ(B. afzelii)(<lE E9°], OspA, OspC, DbpA,
DbpB), Hl. FElZ24Y(B. andersonii)(dE E°], OspA, OspC, DbpA, DbpB), Hl. SEAI(B. hermsii); °E¢
710} F(Ehrlichia spp.), <& €°l, o|. AL equi) Z A+ FHPF 5235 (Human Granulocytic
Ehrlichiosis)el &4 ; BAX F(Rickettsia spp), dE E°, &. BAX(R. rickettsii); E=pv|toe} &
(Chlamydia spp.), “Z £, X. E2ZvlEIA(C. trachomatis)(dZE E°1, NOWP, slutgl Ag oad), A,
FEUYold (5 Eo], MOMP, st ZAgt amA) . ZAEA(C. psittaci); HNEAIE F(Leptospira
spp.), A& B, &. AuZI+A(L. interrogans); EHUFEMInl F(Treponema spp.), & E9, B. ZEF
(7. pallidum)(AlE €9, 37 <9 wAd) ¥, WEZH(T. denticola), ¥. 3sFo]t]AH ol (7.
hyodysenteriae); B TFE dle|gol HAAZEEH fEd).

2] gE AAgHl oA, FLe s ol VIF(AE &, =@ [John, D.T. and Petri, W.A.,
Markell and Voge's Medical Parasitology-9th Ed., 2006, WB Saunders, Philadelphia; Bowman, D.D.,
Georgis' Parasitology for Veterinarians-8th Ed., 2002, WB Saunders, Philadelphial 3x), oW, =&
255 F(Plasmodium spp.), <& €, 3. FASNEF(P. falciparum); HAiZe2vl F(Toxoplasma spp.),
& E°], ¥. ZU(T. gondii)(AE E°], SAGZ, SAG3, Tgdd); detmolul F, o5 Eo], o). 3|25 EI}
(E. histolytica); WMAlo} F(Babesia spp.), & €°], Hl. vlol|AZ¥E|(B. microti); Eg3xirl F
(Trypanosoma spp.), & 1, Bl. AFA(T. cruzi); 7|1ok24]o} ZF(Giardia spp.), A& 59, A. &L
oM(G. lamblia); drridol &, o5 €9, 4. WoIA(L. major); TwEAFIAEIA F(Pneumocystis spp.),
d& 59, 9. 7FYU(P. carinii); ESZEU2x &, dF €9, ¥. w718l =(T. vaginalis); £ XfF
2 AN ¢ Jde dF, AdAad, () AF ZG (A E8) -~ W EZv)Zete] A~ (Enterobius vermicularis), ©F
27t ErFo U A (Uscaris lumbricoides), E#F8]2 EdFd|lo(Trichuris trichuria), W7FE o}
Y7722 (Necator americanus), SPAPERZAEnF o dld#d (Ancylostoma duodenale), A g o} REARETE
(Wuchereria bancrofti), B-F71o} &b (Brugia malayi), 2ZME7} BEF(Onchocerca volvulus), =+
ZVEF 22 WA 2 (Dracanculus medinensis), EE|X A2} 29 &e| = (Trichinella spiralis) R 2EZHAZ
otz ~HE3HE 2 (Strongyloides stercoralis)E XF3IAIT, o]E2 AGHAE= &5); (i) 5 24
(27| 2Eamt WA (Schistosoma mansoni), 227)2~EAwl &|wlEN]-S-(Schistosoma haematobium), 27| ~EA
ul oFXUF (Schistosoma japonicum), 2~7)Z2~EZw} WZ7|(Schistosoma mekongr), LIZEEZR]Z2 AIWIA]A
(Opisthorchis sinensis), et US2 F(Paragonimus sp), WAt |9 ElF(Fasciola hepatica), ¥
2} vl (Fasciola magna), ¥AA22} 7|3VYElFM(Fasciola gigantica)S FET8IAIRE, o] 52 AFFHAE &S);
2 (iii) =% 79 (EelYol A7Ivel(Taenia saginata) 2 EolUol &E]8-(Taenia solium)S ETFSFARE,
olER AFHAE ) o=2RE fFuET. 2 AAFHNA, FAS 2T EELT F AT EEAV T
Y, 27|2=Ehv FutEHS W/EE A7 2EAv ofxUFo e RE fHEAY, g%, od7dd, vt &,
A B9, A. YHZtx; AHEIA L F, odFE Eo], A, vLXEwt~2 Y {HH).

o2 5014 g 9. FwEZEA~, oE Eo], Th Ral2, Tb H9, Tb Ra35, Tb38-1, Erd 14, DPV, MII,
MSL, mTTC2 % hTCCL(WO 99/51748) 2H-E] frefeict. <. FHlEFZ 2 A 2] gk o ae weh g3 g o
. FHIEZEZEAIZS Aol 27, 37 Ee ) e o)A 279 ZHPEelurt o & AR §3E o]
Hol A2 E3eth, 249 §-S Ral2-TbH9-Ra35, Erdl14-DPV-MTI, DPV-MTI-MSL, Erd14DPV-MTI-MSL-mTCC2,
Erd14-DPV-MTI-MSL, DPV-MTI-MSL-mTCC2, TbH9-DPV-MTI(WO 99151748)% XEgH3itl. A1&" 4 Qe v IS
US #12010/0129391%. 2 WO #|2008/124647%.0 7A€ a9, o] 23 2D §3F vldS ¥3sir), sbe]
AAAR AAIFEf A, &3 A2 [D93e|tt. shte] oAl AAIFE A, §F dude IDII(AE S

Dol

S ol ID91-S 4% 9] Mtb ©lE: Rv3619(EA <1xF, EsX #HE], AAHIE 2), Rv2389( A Ak Alej ol A
Ak, A Q1A D YW S 3), Rv3478(PE/PPE = z]e] A9, A EHE 4) 2 Rvi836(Ag85A, wH]|/9}f thul

Mo
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]
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2 vlolFHEMASA, AU 5)0 &3S ZAFTH(= 29). D91 F3HE Mth el QI3 Echol A
= gk A= ol PPD & AH(PPD- 3ol b= obd) = A-E o] Q17F PBNC IFN-g

| zxsle] Ao =w AHuH vk (Bertholet et al., J Immunol.

( U 34 E-FAF 8 ATLRY) 284 2539w
melo A 18]9] Ws} F 45l Mtb H37Rvel tidh B3
i%%’% Aol ofg, ID91e] wig

181(11):7948-57 (2008)). o33
A A olFwrES} % (D91 vrHAHLe A
S 94353t Y (Orr et al., J Immunol. 193(6): 2911-18 (2014)). ©
¢18 TH1 wH%(IFN-g, TNF % IL 2)o] T, UM AFH

L
N2>

g AAFE lojA], D91 WHA A & 4HR A G4 XFE 7 Ak, AFA A gi4E,
Ndel, Kpnl, BamHI, EcoRI Z/%i= HindIIIE XA NE, o2 A3ty = ZL olyy. dE £, T 3879
Aol WE pET29, % & 38BolAe] MEHE 6 2 12, 2 WE pET28 #F=x

oy o

te 5ol¥ g2 Ztvtjolr Ry fEa, dE 5o, AR 9l (HMP) (WO 99/17741), ORF3(EP 366
412) 2 F7424 9 @9 (putative membrane protein: Pmp)% 233, & Zgngol 39S W0 99128475
of Z|AE woEFH AYHE ¢ vk, 2A9 YL 2EJPEIAL F, dF 5], ol FERUo(AE
o], A% O=RF 2 o9 HEFA, Psad, PspA, i_E.E“EE] FH-Z23% ) 2 gy g wEA
(Biochem Biophys Acta, 1989, 67, 1007; Rubins et al., Mlcroblal Pathogenesis, 25, 337-342), % o]9] &
Aol s=F F=A (WO 90/06951; WO 99/03884)=F-EH 2 4 Ur). t}E vrggof WAL FJRIF~
T, dE E9], olo]x. AZF4A} B (A& E°], PRP & oo H3tA]), ujI=d ojo]x]. AZFAA}, &
o], OMP26, LA §-24, P5, P6, &@d D g Adwd D 3l gEd 3 HEd fefd -

53] A15,843,464%) W= U] 7hy] BolA i o] g3 g AR RE f

)
otk
r_\.(g
o
H
e
ot
O

Kl

g 5ol &4 BY o mNE frddnt. BY 1 W o fFEAle @ okl gl FAHo
. 53], §% 53 =9 EP-A414 374; EP-A-0304 578 % 2

)
=
©
os)
o~
J
Ny
2
N
2
i,
=
o
[©]
w
—
U
o
=
192)
N}
w
o,
i
il
H
e
32

2 AAGHe oA, e AT A}UHM AN Aoz oAAE= A3t FFF kel (HPY) (HPY 6
HPV 11 5 718h), 3 Abg7d kel 219191 HPV whol e A~ (HPV16, HPVI8 R 7] 248 e, 54
& L1 9A = Paw, 2PV 6 ‘;‘ HPV 11 wteld B6, E7, L1 2 L2258 A€d 3 o4 I9&
geks &9 dMds Tt &9 WA e dEl= W0 96/26277¢  ZlAlEl L2E7 R GB
9717953.5(PCT/EP98/05285) el 7HAl® T AD(1/3)-E7S X33t F7bAQl 7hedh &< HPV 16, 18, 33,
58 &elE ZdT. dE S, L1 e 12 g9 @A, B L1 Be L2 32 vpol¥ s fAF AHVIP) =

| QAT

H;l o.?L’ =

A A AANEAY, L1 @ d@Ee VP = Aam FRA d5o2 AAH. oglg I, ulo]ex
A A 2 e s 53] FAFH ATk, dF 59, W094/00152, W094/20137, W094/05792 2 W093/02184%
g,

o2 AAFE oA, F9e §F duldoltt. §F3 dHEe, oF Bol, 5o Ee §F 9w, 4
A, B7, B2 B F5RAL 29kl = 1o, ST AAFH = LIE7 83 9ids 2dshs PE g0
96/11272). 543 HPV 16 ¢ HPV 16025 E ¥z D-E6 =& E7 &3S P37 gk &id D 5kA
o} §3¥ %7] @A E6 i F7, T o]lE9 F§; T E6 =& E7¥ L29] 29(W0 96/26277)S X3,
ko2 HPV 16 i+ 18 7] ©illd E6 ¥ E72 ©d #2, dF E9, ©¥A D-E6/E7 §3olA AA=
T . 2AES oE B, 9A D-E6 B 9l D-E7 §F A me 9uld D E6/E7T §F T
PEE HPV 18 Skol E6 % E7 ©@¥A F o= g} B & tE d9=2 FFE & Uk, 2AES UE PV o
T, dlE Eef, ¥F PV 31 EE 3302NE O U FrHHor xee = gl

TS g dekgolE ofrlste VIAFoRREH FHlE F . dE 5o, TR ol A FFOENH
o] e RTS,S 9 TRAPE ¥t} RTSE BY 1+ FW 99 preS2 F#9] 4719 opn|:=2tS F3) BY b
A mpolEj el XH(S) e AA4% 9. IAFEY ¥EXAA (circumsporozoite: CS) @] ¢ ¥yt HFES
AAdHo R BT Fgtele dfolHg = whildoltt, o] At FRE do 53 FY A19124390.75 2 F-E <]
SAUE T8 W0 93/101522 A4 FE =44l 53] &9 AIPCT/EP92/02591%.0] 7AIF o] Jrh. GRoA 1
A= o, RISE AdWA A2A Az, ool HBVERE Q] S &¢3 SALdE o, o] AL RIS, SEA
FAE EFE JAE Az

TRAP f?}% WO 90/01496.0.2 A %711% A E3) =9 APCT/GB8Y/008955 ¢l 7| A= o] glrh. & o] AAY
¢ xstsbe deEkelol Walo|th, oful ThohAl HEle]o} WAl
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[0235]

[0236]
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[0238]

[0239]

[0240]
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el FER e FEkaRvol d9le SEARE FolA ¥ vpA[ubE MSPL, AMAL, MSP3, EBA, GLURP,
RAP1, RAP2, A1¥]~E@(Sequestrin), PfEMP1, Pf332, LSA1, LSA3, STARP, SALSA, PfEXP1, Pfs25, Pfs28,
PFS27125, Pfs16, Pfs48/45, Pfs230 B o]&<] frAtaleltt.

A ANFeel oM, FAe, ol MIamH Amel 8% + A ANY & AXZVH 2
Sol, WU FF AT U, A, AYA, FU, AFAR, W, AP, A% EE AT o] 0@ 2
o} 3T

= -
oAt dAEe o = 4 AE FUE F9S MAGE 1, 3 E NAGE 4 Ex o} :
W099/40188 7§Al¥® A, PRAME, BAGE, Lage(NY Eos 1Z% FA|¥) SAGE 2 HAGE(WO 99/53061) X+
GAGE(Robbins and Kawakami, 1996 Current Opinions in Immunology 8, pp. 628-636; Van den Eynde et al.,
International Journal of Clinical & Laboratory Research (1997 & 1998); Correale et al. (1997), Journal
of the National Cancer Institute 89, p. 293)& XEFgtt. & &9 o HAGAQI o= W ¥ F¢
3, dAd, SAF, 1 4F, 55 2L TF A BAEG. oAE So], vlw 53] Al6,544,5185 5 Fx

G

o2
m
)

(14

-5o]% 2, 2o 9o XNF fE3, duds &
1=, oAAd, G2 2 GM3 T o5 HF L=
% T 2R (GnRH, WO 95/20600), Z-o 1071 ofw] =4k
o uE AANPHA, A9 3, ddd, dyAd 5old FA(PSA), PAP, PSCA(AE =91,
Proc. Nat. Acad. Sci. USA 95(4) 1735-1740 1998), PSMA, T+ o Aol Z 2 ~E}A](Prostase) 2% &
AE FLdE A3 (S Eo], E3[Nelson, et al., Proc. Natl. Acad. Sci. USA (1999) 96: 3114-3119;
Ferguson, et al. Proc. Natl. Acad. Sci. USA 1999. 96, 3114-3119; WO 98/12302]; vz E73]
A5,955,306%; WO 98/20117; W= E3] A5,840,8715 2L A5,786,14835; WO 00/04149). t}E HHA Eo|F
& WO 98/137418 % WO/004149=2 58 FA| o] 9dtl. 7]Eb= STEAP(PNAS 96 14523 14528 7-12 1999)°]T}.

&

o,
(o]
2
:
o
2
o~

12 oy
>

N ol 8
rfu

i

ok

rr fof

g2 |
i v

2 odgo] wigtoll A {83k T AP Y-S Plu-1(J Biol. Chem 274 (22) 15633-15645, 1999), HASH-1,
HasH-2, Cripto(Salomon et al Bioessays 199, 21:61-70, "=+ £3] A|. 5,654, 140) ¥ Criptin(®]= E3] A
5,981,215% )& 23sit). Frldor | oo XmoAle] Wald gisa] 53] Add FAL 3 EZA A 2

UE AAdEel glolA, B o] 2SN AFSEE AlAl=, HE, oW, vPd HlsAd S22 (COPD) ]
o B ARE fste], 7] A, o7, wrEHEel ZAClAW Aol osl o] H= ofstd A
ki &

AP FYUS Eohsich, (OPDE "M 718AE H/EE 7F5S Ad SAoA vty e BE UtYE Tk
H ol &R ole AeetH oz AHol®th(An J Respir Crit Care Med. 1995 Nov; 152(5 Pt 2):S77-121).

coppe] ¢tsl= FF e EoH(dAAY HAH ) TES d2o79(Clin Microbiol Rev. 2001 Apr; 14(2):336-

oX

2

il
o> Hoofy
ox 18 > o i

U QEle] == u-9}E 3} RNA, o] A], RNA 7HA (RNAi)
A EdAZ (transgene) 2] ®WAIA RNA(mRNA) AAFEC] HY
AR VITeke] AEFEgS BElA RNA S AR 5 e
E Ao (EE &) 714 RNA(siRNA) 2 wlo] =12 RNA(miRNA)©]

S ZRNA, ©]F-7}= RNA(dsRNA), Z& &o]sl RNA(shRNA), 2 RNA
RNAZS ¢tadlels 2 7MHES ¥dsts wo2REH Aud 4 uh. siRNAE A8 3
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]
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o7 15 WA 50709 4714, utEd A= 21 WA 25709 9471488 sl AlE WolA 2Ed F34
T RNAOA st Add) FUdh(dsiA FRZQ) T Ao FUH(FEHoZ FrA
( g)

= MEE 71 olF Jle F2E ¥33t). siRNAE tol 7w Eu L Elo]= 3

T4
& ek,
shol LZRNAMIRNA) = nRNA EAH 9] 3] m WY AE AASHE oF 249 rFdEtels dolgl Ao
Q& RNA FAA AHEolth. niRVASH EH nRNA o] HuAe] PR Aoletul, EA aR¥AS) Welo] ofAd

4
FBAL FHIE RNAS 3 UR B4 ANE EY wele] AFwc. T4 G- EAG SN 97147
718 Fgshe miRvAe] 5 B P4 of AF(NAS] A%He

= d AL FEUQLEIE -2 miRNA SolidolA S o
&S ok, nRNAOl RISC/miRNA et ZAghe Wil o] oA = mRNAS] Adk 9 &3] T stus =7
ko)

F. CRISPR RNA

2 AAgE o] lojA, NLC A3 CRISPR/Cas9 A& HA S sgRNA(synthetic short guide RNA)E X F3}ar,
oo weElA FTANY FHAARE FAHFe}. (RISPR(Clustered Regularly Interspaced Short Palindromic
Repeat) = A &A% gtelglole] tigf 40% 2 AE F48 AFFY 90%2] Almold #HAsE vge e
&F RHEA (short direct repeat)& $Hrabe dglolth. (RISPRE, Q14 FHA 84, d7dd, Egan=

g gxof AgPge Folgth= Mo, 4 WIAZA gttt CRISPR Al=H2 F3d WdAde] FeE Al
ek, A9 2FolME EEle 9 DNAY &2 MIIHEZE (RISPR WHEAIE 719 Almdd 4=, 34 =
Zo] HrglzA &3, o]ojA, CRISPR 2¥o]E AAPE F7]AolA RNAISF FARSE WA o= 9914 #
Az @25 et FI&Ee=u AREET. B 1T CRISPR/Cas9 Al&ElolAe] A= whuld AHES (Casds=
CRISPR RNACcrRNA) % EW-A38) crRNA(tracrRNA) B} &= 7 RNASE E§Astd 49 &4 d=wEdof
As FAToER, A Ee ZHav|= FEF Al o FHA 84E EHtoldste] S5 AEXE
B3},

CRISPR/Cas9 Alz=glell 7] %8 RNA-fr= ewEdolAls AAAYE Alx AYS ol &3qltt. 2 wo] LA
AA G ol glojA, WEIAHALE sgRNA Z/EE Cas9 A=FrEeotAlS o3 stsk= RNAoILE, BE A E o]
o], RNAE Cas9s ¢ a4 RNAE 238k, shve] f=

Z3ss 1] o149 L A

RNA= 5' o]F—7ke Beo]a(DSB) #H91e] AW ESt 5 Aol Mds EFslal, A2 % RNAE 3

DSB #9le] MIHEC ABAQA ~uolx MAE EFe). %= RNAE ©-#AF % RNA(tracrRNA %

crRNAE 29 =A Ald = e EAEEY f5e AR AdHA
= -

&2 crRNA 2 tracrRNA 3}5h= o] F-EAF

i
i)
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fu)
)
[r
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>

gelA, 1% olel ABTYAE Eeigetel ol Eejgletel=
o 9y AN GEe glolA, FegeelmE et =, By
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
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2 AAFE  glejA, NCe= #al dEgoly, RAEEPA T s oS olfNtEo[AY, EE
ordg oz B WA AFE NC 2AES o}FHES Fe-Fojd = Qup. 2 WA A&5E npe}
2o, §o] olFHEE WY NS FU EE FsATIE EFS AH. WY ubge, oE Sof, 914
e gigh FHh-5old W wkgd F ok

B ofFHIEE 21&3 olgzhg o7y, FAESFuE EE S, 9 WY 9k AS5A, odndg, AR
AAA == o2 RE dUS BE3EE dAAE EFS g/, HFS ofFHtELE, dF Eof, T2
Eo B9 ofFWtE(Freund's Incomplete Adjuvant) % €4 o}5FHFE(Complete Adjuvant)(Difco

Laboratories, W|A|7}F TJEZO|E A7A)); Merck Adjuvant 65(Merck and Company, Inc., FAAF #tE ¢ o]
2A); AS-2 2 o]o] F=A(SmithKline Beecham, AW Yol detdlulo}l); CWS, TDM, Leif, ¢FvEd,
A, FAEERus A(alun) B QALGFrE; 24, d BE ofde 4 ofAdsl Rl
oldsl F; ol EE FolAeE frASd udi, FIEAIA,; ARNAE vATFA, XAy
A2 A2 A Alquil HEA FdHoz d4 7Fsstth. AFelEFrD, oA, GM-CSF E=& JdHFA-2, -7, &
= -127) L3 ol FREE R A ALEE 4 Q).

o

-

e

2] AHd 2AELS Thl §Fe W] WeS A frmstes AAlE ofFutE AlxmlS o] g3},
EL 59 Thl-#8 AlE7RI (oA, IFN-y, TNFa, IL-2 ¥ IL-12)2 Fojgl 9l thas AxZ viz) A
o Wkl s doste Aol Sk olef iAo, x& 79 The-frd ARl=ZRI(AAM, 114,
IL-5, IL-6 % IL-10) S 28 WY vgo] §Fug dostes Aol slvk. & BHAlMdA Aze vpep e =
deol Ag Fol, A= Thl- 2 The-/3 B8-S sk W g AL 5 vk, W&ol F= Thl-F
G dAAAR AAFGE el M, Thi-frd AbolETIRIS] S Th2-#9 AfelE7IRIe] FFHT ¥ 2 A=
sS4 lelth. ol Afe|ETIRIe] £E2 RE HAS ol &AM golstA Wk 5 vk AlelEAkle] HH
2o AEE ¢slo], & [Mossman & Coffman, Ann. Rev. Immunol. 7: 145-173 (1989)] #%.

T2 Thl-F8 WS fFrested ARgsly] A 240 olpitEE, o& 5o, ¢Fvedd @7 Rexasy
2 AF A, dE 5], 3-d-0-o}3Us} Rrexa¥ AW AGDWPLID O] 2FES EFATH(E 53 A

g 1=

4,436,727%; A4,877,611%; #14,866,034%; 2 #14,912,094%). CpG-3 L2t e QLeto]=(o]7
tolw e el = vivEslE ) Ed & Thl WS FEdth, olgd eluwIdoteln: &
A ar, dE B, W0 96/02555, WO 99/33488 ¥ w|= 53] #16,008,2005 % A|5,856,462%.] 7|A= o] 3l
of. WA= DNA M Ee F3 o 5o E3[Sato et al., Science 273 :352 (1996) 1 71AE o} e}, &=
02 AAIAQl ol fFrEE ALY, o#d, # A(Quil A), EE )9 =4, dd, Q521 2 QS7(Aquila
Biopharmaceuticals Inc., ujAFFEAMZ= Z#o|ydl AA)); o 2~A(Escin); Y7|EW(Digitonin); Ev HAI}
(Gypsophila) ®& ZAw¥HF FwALEUS EFSTE. 718 oA AP B AINE] o}FHE 2318,
g 59, Q821, Q57, & A, 0-92A EE 7EUS XxFshE olate] & F Aok 2% ZFEAA g
Z7o) AP IS ¥,

B AE] el {83k ZIE elA A}l ofrit 2h-g-A), oA, TLR1, TLR2, TLR3,

TLR4, TLR5, TLR6, TLR7, TLR8, TLR7/8, TLR9 Z-&A] &8 XF3T}. T T AAIZQ olFHIEE ojn =&
=, /A RE, gAFARE 4 #Hd eSS 23

o= Felell 9lolA, olutE=, W= 53 18,609, =
Aol Fuz & Al Asdm)l 7R vheh 22 FFavEhed AF AGLA) oFFEIY

i

[
¢
3
Ho
>
&
ofo
20
b

A4

A5 o], &3 AN ojA, TLR4 &A= sl g4 (VIDQ FF2E 2+ 34 GLA offFWE
= ol FAFgHoz &E 7Mee Holt):
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[0265]
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[0268]

[0269]

[0270]

[0271]

[0272]

[0273]
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L ﬁz Y
1 ! Ya
RV L [e) |_3 4
8]
Ls i 3RS
" R R
La Lf‘ \j RS OH
éz /Lm OoH
R* f
(VI
4 %

L ERHOR 0-, M- EE - (CHy)-o]T;

, =Edor EAEA AU EE -C(=0)-°]iL;

4 GLA e WY AN 2ol R, R R R R $7olm; ROR R'E O el 249 4

A&eel 014, R, R, R 2 R'& ¢, &7ela; R 2 R'E ¢ e7olt.
A2 Sol, ~Ae A glo]A, TLR4 Z&AE d17] 38t (VIO 722 2= @4 GLA o}Fuhe o

(VIIL).

7] GLA T2 2ol AN ol R, R, R 2 RS -Gy &70]31; R 2 R'E Cp-Cyp 70T}
T ogE FAFe AAHeE do]A, GLAE R R R 2 RO] Cpy EZoja R 2 R7} C13 &7l 9olA] 7]

AE sFera e zher), moohE PAlEe AAF e oA, GLAE R, R, R 2 Ro] G &olx; R 2 R7}

w ook FAEel ANl ol GLAE R, R, R 2 RO Cu-Cp 270135 R 2 R7F Co-Cyp 2221 $0]

s — _ 1 3 5 2 '
A 71AE et s shen Ao AAlgEe] dlelM, R, R, ROR R2 G @20a R B R G &0l

o}
7ol ANl oA, TLR4 ZHAlE= 87] 88k (IX)9] T35 ZE FA4 GLA ofFFWtE T o]9] oF4
&+
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5% w/vel ol A, oF 3 A oF 5% w/ve] &u|ek o~ = oF 3% w/v WA F 5% w/ve] AEA AW
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A

T4 AMLAAE E3hste, FH 1 WA 53 T o= shte] 2=,
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AAEE 60, oF 0.2% w/v WA F 40% w/ve] AAG A&, oF 0.1% w/v WA oF 10% w/ve] LAY =4, oF

0.2% w/v WA °F 10% w/ve] FolA AA, °F 0.25% w/v WA °F 5% w/ve] &u|et o ~F,
WA oF 10% w/ve] 57 ARYAE EFsh=, AAFEH 1 A 53 T o= shpe] 248,

AN 61. ¢F 0.2% w/v WA <k 40% w/ve] AR AF, <k 0.1% w/v WA oF 10% w/ve] A RA, <ok
0.2% w/v WA <k 10% w/ve] o]l =&, °F 0.25% WA °F 15% w/ve] &H|EF o] ~F, % ok 0,29 == 2
0.5% WA oF 15% w/vel XA AWSEHAE 23sts, AAFH 1 UK 53 5 o= st =4 =,

ok 0.1% w/v WA °F 10% w/ve] AN XA, oF
ok 0.25% w/v WA °F 5% w/ve] &HIE o= W ok 0.2% w/v
Wzl oF 10% w/vel A4 ANSEAE 23shs, AAEE 1 WA 53 T o= e 2AE.

AAFE 63, < 2% w/v WA < 6% w/ve] BAA A A,
w/v A o 1% w/vel %ol AA,
2 ¢k 5% w/ve] 5 AWIAYAES

2ok 0.2% w/v

O
)

AAFE 62, F 2% w/v WA oF 40% w/ve] AAT AA,
0.2% w/v WA <k 10% w/ve] %ol A4,

ok 0.1% w/v WA °F 1% w/ve] mAA A&, °oF 0.2%
°F 0.25% w/v WA 2F 1% w/ve] <Evjet Bao ¥, 2 2k 0.2% w/v U
EgstE, AAYH 1 UK 53 F o= st A4 E.

AAFE 64, oF 4% w/vel AAG AAE, oF 0.25% w/ve] A A, o 0.4% w/ve] Fold A, °F 0.5%
w/vel EHIE ol 28, Bl oo 0.5% w/ve] M AWML AES ek, AAIEH 1 WA 53 T o= sl =
A=

L shtel 2% H48 EE 5E
© shtel 2ROl 2 WA 0= sAH,
© shtel 2ROl 2 WA 20 SAR,
= shiel 24
= shiel 24
woshtel 2Bl 2 ulA 10012 HEE, AADe 659 2HE.
9, AAFH 54 A 70 F o= shpe] 2T,
% ol shte 24E

el 73. LAG Aol S M EAAR], AAGH 54 WA 72 F o= s 24

Eo] 2= 3MH, AAHH 659 XAE.

ol 2 A 30M = sHE, AAFH 659 24E.

ANGE 71, QA Aol HAAY EE F Ewol

[

G 72. AAG Ado] AAY = A AFLR, AAFE 54 WA 70

=
AAGH 54 X 72 F o= shte] 2AE.

He) 75.
H e 76.

ek
A
AAGE 74, A AHe] M MARA EetolZe Mgt =ql,
A
A

AN 54 YA 72 F o= &
AN 54 YA 75

% o= e
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[0476]
[0477]
[0478]
[0479]
[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]
[0493]

[0494]
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AAEE 77. &H|E o A7} &£u)e Bi-sEolgo]EC], AAEE 54 WA 76 =
AA e 78, En|g o ~E7F Ev)E ReSddo]EQl, AAFE 54 UK 76 F A st A=
AAFE 79, En|g 27t Sulg Effo] oo EQl, AAIFE 54 UK 76 F o= st 2AE.

AXNEE 80. A AWMGAAI ZelEHo]EQ, AAFH 54 WA 77 F o= d}e HAE.

A
A

AXNFGE 81, HFA AWMSAAZE ZEEHolE 8021, AAFH 54 WA 77 F o] shte 2AE.

AAHE 82, ¥ o7l HAY mE FA 2Fdd 2 FPAHAERAAS EFstal, FolA A Ao
DOTAPo]aL, 4H|EF o] ~E|7} &nek Ri-AHolgo]E Tl ZH|E Ru-SooE %

Z&woES, AAFE 1 WX 20, 34 WA 41, 45 WX 51, & 54 WX 70 3 o] s}le] A=,

A e 83. & 274 9 Ego|ug~ulS xgetar, ol XHo| DOTAPel1, &H|& o ~F
7} &HlE B Eoli, HFA AHRGAA7 ET&dolE 801, AANFE 1 WA 20, 34 WA 41,
45 W= 51, @ 54 YA 70 F o= o] 2AE.

U
2 H
2
o N
= -

AAFE 84. NLC7} <F 2% w/v WA <F 40% w/ve] AF<&d, oF 0.1% w/v WA ok 10% w/ve] Efoln|g]xd,
ok 0.2% w/v WA 2F 10% w/ve] DOTAP, ¢F 0.25% w/v WA 2k 5% w/ve] <&H|el R Agolgo]E, & ok (,.5%
w/v WA ¢k 10% w/ve] ZE]EHolE 80 Z3E=, AAFE 839 RAE.

AAEE 85. NLC7F ¢F 2% w/v A ¢F 6% w/ve] 2=F<a, ¢F 0.1% w/v WA ok 1% w/ve] Egtoln|g]xel, ok
0.2% w/v WA 2F 1% w/ve] DOTAP, <F 0.25% w/v WA <F 1% w/ve] £H|er Rx=Agoldo|]E, L oF 0.5% w/v
WA oF 5% w/ve] EE|EHolE 80 Xt AAFH 839 24E

AAFE 86. NLCZF ¢F 3.75% w/ve] 2~F<d, <F 0.25% w/ve Egtolug]~8l ¢k 3% w/ve] DOTAP, <F 3.7%
w/ve] EnjEr B Holo]E | W oF 3. 7% w/ve] ZE|EHOE 80 X Ests, AAHH 859 RAE.

AAFE 87, oY Hojrt HAY wE T4 2Fdd 2 FPAERAZES FIEa, Fol2A A Ao

DOTAPo] 32, &H]EF o] ~E]7} &H|Et B AEo}lgolE X ZHE Ry do]E Ei £H|E Eglo] &g d o]

Eolx, AFA AdEAgA7F Ze&Hlo)EQ, AAFE 1 A 20, 34 WA 41, 45 WA 51, 2 54 WA 70 F
=%

AAFE 88, 2 o7t AF L B Edo|n g arlS E3bstar, ol Aol DOTAPolaL, EH|E o ~H
Hx2EolgolE EE &ujh Hxgeoo]E EE Mg Effolgydo|Eola, 4 AWEA

A7F EeEulolE 80%1, HAIFEN 1 WA 20, 34 WA 41, 45 WA 51, ® 54 WA 70 F o= shte] A=

AAEE 89. NLC7F ¢F 2% w/v WA <F 40% w/ve] 2~F<A, <k 0.1% w/v WA ¢k 10% w/ve] Egolngl~d,
2% w/v A 2F 10% w/ve] DOTAP, <F 0.25% w/v WA F 5% w/ve] &n|ek - ~Eole|o]E T £k
e olE wE £HE EglolEfdolE, W ¢k 0.2% w/v WA ¢ 10% w/ve] ETEHO|E 80

ZEsl=, AAFHE 87 i AAYHEH 889 FAE.

AAEE 90. NLC7F oF 2% w/v WA F 6% w/ve] ~FLdA, <k 0.1% w/v WA ¢k 1% w/ve] Egtoln|g] A28l
0.2% w/v A 2F 1% w/ve] DOTAP, <F 0.25% w/v WA < 1% w/ve] &n|gk Ri-dHolgolE T £&H|e I
LYool E = £ujgk Ego]&ydolE, W ok 0.2% w/v WA °F 5% w/ve] ZE]EH|oE 805 EdtelE,
A 87 e AAIFH 889 2=

W kro1e

AAEE 91. NLC7F ¢F 4% w/ve] 2~F<L@, oF 0.25% w/ve] Egtolng]~®l, ¢k 0.4% w/ve] DOTAP, °F 0.5%
w/ve] ERjEE Ri-sEHolYOlE T &H|E B dolE T &£H|E Effo]goolE, H oF 0.5% w/ve]
EE A

Ze|EHlolE 808 ek, AAIFH 87 e AAIFGH 889 2=,

AAFE 92, A W] WAL AT S AN ABH FEF) AAFH 1 WA 91 F o= st
2HBE Folshs WAS EAS, AFVAA @9 FU, T wud UL FESEE 9 249,
AN W W YA

eRk:

T EE YRR A, AAFEE 92 =& 939 U,

o]
05. Al A Wl WSS WAL WHORA, () WY WS WAL BAR S BIAoIA
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[0496]

[0497]

[0498]

[0499]

[0500]
[0501]

[0502]

[0503]
[0504]

[0505]

[0506]

[0507]

[0508]

[0509]
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[0511]
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[0518]

SIHS31 10-2024-0096685

B4 RAFY, UMY FUAL GEHHE FFRAY vhold 2 Folss wA, L (b) BhANA A=A
FEF] AAGH 1A 91 F o sl RS Folsh: wAE TasE, YRWYAT @ud 4,
EEouud ZAS st A B, oA B wee MAAE W

A Eo Adals WY

AAFH 98, AEZAHA Hakel, AAFH 979 W

AAEE 99. AEE 2B FE2ATE GAZE 2AES FANA Foste AL F3stn, AE7F A
el gl A, AXNEH 97 = AA Y 982 HHhH

AAYE 100, AZE Zeshs gl AitE A AUFE HA ST AEE4A ol NLCo| EHlE AH

(a) A A, A A, Fol2d Ad 2 29 AMSAS Tgete] L9 EdeEs N7

A

(b) X4 Andget 25 Tdste] #4 & =S A= DA

(@) AuFoz, JERYAL 0-3F FE4g o8 E= 7}
g

4 o4
= ARIAE NC LA} matehs wrle Eehe, 2ARS Axehs

3] g5
AN 103, AE2dA7F RNAolaL, RNAZF shut ool TB @& ¢astshs, AAFH 1 WA 91 F o=

AAEE 104. RNAZF Rv3619, Rv2389, Rv3478 2 RvI886C.EHE Mel®l sl olite] TB 39S o533,
AAFHE 1039 A=,

A A3 € 105. RNAZF TB 39921 Rv3619, Rv 2389, Rv3478 2 Rv1g886<S <& slsl, AAIYE 1049 ZAE.
AAHE 106. AWEEAA7F RNAC] I, RNAZ} 3l o249 TB &89S d35388l=, AAFE 92 WA 99 & oj=

A A3 € 107. RNAZ} Rv3619, Rv 2389, Rv3478 2 Ry1886C.ZEF-E] Ay s} ol4e] TB YL dsslsls,
AN FHE 1069 W .

2!
2!
AA1E e} 108. RNAZF TB 3991 Rv3619, Rv 2389, Rv3478 £ RvIg886S <adlals, AA e 1079 29,
2!
2!

AAFGEH 109. AESAAA7T oFFrE (adjuvant)9), AAFEE 1 WA 91 T o= sy =S
AAFE} 110. oFFHPEZE TLR ZHE-Al, Rig-1 AH&Al, AMxd, &8s, g@5stE 34, 399 g5sa,

QA vhole 2 b, vhole 2-fiab A, whelels vl W AE wHomNH Ausli, AAgH 1009 24

AAGH 111, obFHtEZE TR 284 B Rig-1 #H&AIZHH A8s=, AAFH 1109 24,

A3 E) 112. TLR 2+&A17} TLR2, TLR3, TLR4, TLR7, TLR8 %+= TLR9 %t

ofo
é
r o
i1
>
oftt
=
—
—
—
Lo,
BN
ox
il

AAGH 113, TLR 2H-&-A17F TLR3 284191, AAIFe 1119 =4 =.

AANHE 114, AEFAAYL o]F-7FE RNA, RIBOXXOL, F(1:0) % Hiltonol ®2HE AEEE, A
109 WA 112 F o= 3] 2A4E.

AAEH 115, kAR old Aol olFRtES Eets)

i

ZQEREA, obFHrEZE TLR3 2HE-Al 2 Rig-1 ZHgA|=
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[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

[0533]
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[0540]
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FE AgE A, kA ddde] A olEAd, 2AE.
AAEH 116, olEAde] 2 WA 10%0] «9d& EFeh=, AAFH 1159 =A4=.
AAEH 117, do] AFdRIQ], AAFH 115 = 1169 =44 E.

AAFE 118, F5F olEAo] 0.01 WA 0.1%9] &3 EIZHES ¥xdst=, AAFE 115 WA 117 F o=
shufe]l =AHE.

AAFE 119, ed o &3 EFHE] H7} 18 &, AAFE 1189 2A4E.
3

AAEH 120, =3 olEAde] 0.3 WA 3%e] AWEAAAE Eodsh=, AAIGH 115 WA 118 T o= dhte]
4=,

AAEE 121, AMEGATE FeSAlolgdl Enjek Rangeoo]E e ZEA 188(ZESAldE R Ee
SAzEdA FTFAL, AAGH 1209 ==,

- olEAe] oF 1%9] Span 855 EFeh=, AAFH 115 WA 121 T o) o] =AHE.

>
>
oft
o & £ oS
—
o
N

AAEE 123, 5 odAMo] 0.5% WA 5%, T 0.5% WA 5%, TE 0.5% WA 3%, =X 1% WA 3%9
1,2-tjolm) g ~AE Y -sn-F Y AN E-3-EAFEFHA(DMPC) S FE3Het=, AAEE 115 WA 121 & o= shvte x4
5.

AAEE 124, =57 oldAo] 0.5% WA 5%, T 0.5% WA 5%, T 0.5% WA 3%, T 1% WA 3% &
YAZS E3e=, AN 115 WA 123 F o= shvte RAE

AAEE 127, 4= FoA7F 25, AIA T B PR A=, AAEH 125 E= AAEE 1269 W

AAEH 128, (a) obFHEE 9 (b) FEf oEAd e Y=g Ad gAML AAE E2FEE, SR
WA EE NC QA7 22U EHEhs, 2R

AAGHE 129, ofFFWFEZE TLR 2H&-Al, Rig-1 2484, AP, ©pdhe, ©@43te TEA, e9d Ssha,
1

AA vlolg] A YA}, vlolE A-FAF A}, violE]l A W W AE YHORRE

AAGH 130, oFFHFEZE TLR 284 B Rig-T 2H&AIZHH A8s=, AAGH 12099 24,

A A& e 131, TLR 2H&-#)7} TLR2, TLR3, TLR4, TLR7, TLR8 ¥+ TLR9 %

ofo
é
r o
i1
>
oftt
=
&
(e}
Lo,
BN
ox
i

AN 132, TLR 2H-8-A17F TLR3 284191, AAIGE 1319 =4 =.

AAEE 133, AESAA7F o]=-7} RNA, RIBOXXOL, Z2(1:C) 2 Hiltonol®EHE HelxE= 2A e
128 YA 132 & o= 3o A=,

AANEH 136, &0 Foi7t SEUW, AT Ee )RR geiA=, AAFEH 134 B AAGH 1359 W
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AAldl 10 NLC Al e A

A

BN
oX,
Lo
2
ol
o,
rlo
2
o)l
BN

ez Ad FANO) 2EES F3Ae £2f=e ol &M Alxstar, Fojxl & )
GOl 94 271 54% olgAA AAaG. 29 22dd - o9 molel AL - vl-oled
g ol2E AEEAA, Mg Efo]2wdo]E(Span® 85) T &H|E Rl ol o] E(Span® 60) F
shut, el #A DOTAP(N—[I—(Z,S—U‘rol%iﬂi%l—./\])”iﬂ] NN N-Egtelmd ey Fzefel=), 8 NIC
AGe] gl uA AD(SAE Edfoln|g|=EolE - Dynasan® 114)2 FAHAG. 774 &2 H]-o] 24
74 s}t (PEGylated) A&/ A] Tween® 80 FHrat= 10mM AEEZAUER AstE 54 vt
AAlefell A BAbE Aol 42 oske] F 20 YERITH:
X2
dx2Q ALY 4=
1D
aF | DA Y| =224 2ge |FNE28| 6q Tween
2y Y% (W/V) ﬁln;a)gm =l & | = 2d o 80:DOT
e o] ~ Al
% = % gaa | AP
(W/V) % (W/V) (W/V) E%H] =4
QG386 43% - 0.5% 0.5% 0.4% 6.9
(CNE) |~ =2t Tween 80 | Span 85 | DOTAP
QG711 4.08% 0.25% 2% Tween - 0.4% 48
A 30ty | Dynasan 80 DOTAP
114
QG752 4.08% 0.25 % 2% Tween 0.5% 0.4% 39
A3 ek | Dynasan 20 Span 85 | DOTAP
114
QG762 4.08% 0.25% % Tween | 0.25% 0.4% 43
A obgl| Dynasan 80 Span 85 | DOTAP
114
QG766 5% - 2% Tween 0.5% 0.4% 46 253
Aok 80 Span 85 | DOTAP
QG868 5% - 2% Tween 0 5% 04% 37 253
Bt ] 80 Span 60 | DOTAP
QG767 4.08% 0.25% 2% Tween 0.5% 0.4% 3.1
+~=0okd | Dynasan 80 Span 80 | DOTAP
114
QG768 4.08% 0.25% % Tween 0.5% 0.4% 3.1 2:53
T+ |AF2#E | Dynasan 80 Span60 | DOTAP
QG863 114
QG769 437% 0.25% 2% Tween 0.5% 0.4%
F =4 | Dynasan 80 Span 85 | DOTAP
114
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QG866 4.37% 0.25% 2% Tween 0.5% 0.4%
F = #2| Dynasan 80 Span 60 | DOTAP
114
QG770 4.49% 0.25% 2% Tween 0.5% 0.4%
Myglyol | Dynasan 80 Span 85 | DOTAP
810 114
QG865 4.49% 0.25% % Tween 0.5% 0.4%
Myglyol | Dynasan 80 Span 60 | DOTAP
810 114
QG807 4.08% 0.25% 0.5% 0.5% 0.4% 55 0.63
AFokdl| Dynasan | Tween 80 | Span60 | DOTAP
114
QG808 | 4.08% 0.25% 0.5% 0.5% 0.4% 6.8
A=3okd | Dynasan | Tween80 | Span85 | DOTAP
114
QGY06 4.08% 0.25% 0.5% 0.5% 0.4% 4.7
A3 obwll| Dynasan | Tween 80 | Span 80 | DOTAP
114
QG925 15 % 0.9% 3.7% 3.7% 3% 2.4 0.63
A ekl | Dynasan Tween 80 | Span6Q | DOTAP
114
QGo12 | 2.03% 0.125% 0.5% 0.5% 0.4% 24
A3etdl| Dynasan | Tween 80 | Span60 | DOTAP
114
QG924 30% 1.85% 3.7% 3.7% 3% 48 0.63
A Zotdl| Dynasan | Tween 80 | Span 60 | DOTAP
114
QG911 4.05 % 0.25% 0.5% 0.5% 0.4 % 4.8
A okdl| Dyanasan | Tween 80 | Span 60 | DOTAP
114
QG941 7.50% 0.24% 3.7% 3.7% 3% 1.2 0.63
Aok Dynasan | Tween 80 | Span 60 | DOTAP
114
QG942 3.75% 0.24% 3.7% 3.7% 3% 0.6 0.63
(NCLv2) |~ 523 | Dynasan | Tween 80 | Span 60 | DOTAP
114
QG963 3.75% 0.24% 1.5% 3.7% 1.5% 0.8
A3okdl | Dynasan | Tween 80 | Span60 | DOTAP
114
NCLw 4.75% 0.25% 0.5% 0.5% 0.4%
A FokaEl| Dynasan | Tween 80 | Span 60 | DOTAP
114
(G362 Bl G0l PJolzy Lolud (rE 2 PAAAA oNerk
AR ol n: Ade AHHow 10N A==dHos BEHEC,
NLC AES §dst7] ffstel, ¢4 7H83stE &olatAl st7] fete] 253 F5(70£5T) wjAd == wjd

A A AR, A A, o did A4 9 ey ARNTGAR ElFosd edde Az

2
oo A A Axs 253 FARRSFFD £ 54 45, A4d, 100 AESAAUES A5stE TolA
7 A A, v 8= Tween 809] 34 &S ubetal, ojojx g &a& ¢k H*OWEP -
A 2AES, LY wiEetr] dol, ol Eol, Hi2x AYFAl ]Ei(bath sonicator)ol A 60 WA 70C= 7}

=
Ag-ell, 2719 s & o w2 AYFAlelHdA 60CTE MEA R 7ttt nd gAE &
=9 [T o oY A FA S 2FetEd AREET. i See o AEA f3HA
(Silverson Machines, Inc.)olA] 5,000 RPM, H+& Z ol 10,000 RPMO.2 HAFZ F7FAI7]aL, o]ojA 108 WA
A7re] 717F B9k EFste], wAg-a719 o A S il 2de ERES ]Z‘_’B‘}"iq Silverson &
o ZrHO 91X ZAAL odo] A Ak B bAd F3tE flste] e wet AT, FUEe 4R
A7) AZE N-110P mlo] a2 /5317 (Microfluidics, Corp.)ollA AW w#A3lo] o) SAFATH. NLC I=}
= M-110P wlol A2 /45387 A5 Z2 A4 (Microfluidics, Corp.)E ©]&38lx 2o odMozye AT},
Z} oML 30,000 psiollA 45ColA mlolAEf53t7] ol tief 53] T3 Ft MU, HF ple 6.5
WA 6.8o]0tk. FojF NLC 1A} @&rale HF NLC AFS FFstL 2 WA 8TelA A73t7] Aste] 0.2im
Gyt AE (A, 0.2m ZEHAEE 2 A-A] ) E o] &alA FAEEL, oA YAt A7|E B7HsHIT.

h:“ ox 1‘>’

NLC(HI 2 3tA)8F NLO) o) QA S H7tsls] 91ste], 7]
2)4=(PDI)E 5ColA thekat A& A|7F So] B4 F Aeh(DLS)S o] &34

AstA A7 (-BE) D o
AHATHE 3).

,d
RN
oft
=2
=
o
_>|:
oﬂ
=x

_11}1' :{o
24
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¥ 3
NEAQ AP YA 37] J GRAAF SA
ID (b),L(g) el (b) (c) (d) (qe) el _(f)O’e: (e) (f)
W i;-;;ﬂ B Ale} ;"j% ;H?; ffﬂ -3t EE
T o A7 [nm] A A9 [nm] A4
(PDI) (V) (PDI)
QG770 3 ol A 92.1 0.241 t=23°] 5C 100.3 0.224
QG769 g el A 105.8 0.223 Al kg | Al Qb
QG768 3 ol A 105.4 0.27 t=17/1¥4 5¢C 105.4 0.271
QG767 gl A 106.9 0.261 t=174ol 5C 108.3 0.264
QG762 3 o] A 110.7 0.258 Al QEsE | AlE HE
QG752 Bhad o A 79.4 0.284 t=17]ge] 5C 75.7 0.27
QG808 3 ol A 111.5 0.228 t=17/1¥4 5¢C 108.5 0.218
QG807 g ol A 107.0 0.248 t=174ol 5C 106.9 0.234
QG906 3 ol A 105.0 0.068 t=17]€] 5 105.0 0.067
QG386 g ol A 97.23 0.056 13.1 t=171<dol 5 103.1 0.095
(CNE) +3.25
QG912 Bhad o A 63.06 0.117 t=171¢2e] 5C
QG925 3Ad o) A 58.57 0.149 t=17/1¥4 5¢C 48.53 0.221
QG942 Bhag ol A 40.6 0.198 28.4
(NLC,5) +1.27
NLC,, 3hAd o) A 91.90 0.17 15,6
+0.12

= 1A WA & 1EE Aoldt 2xold AlFe] 574 F Abek(Zetasizer Nano ZS, Malvern Instruments, Ltd.)<
ol &M FAHY Z-H FAAS Bt AFS AT AAER EZ 1:10002 A7, d3]g Zg]aElo]
d FE(SOP e e: AE RI = 1.59, E4kA] RI (¥) = 1.33, T =25C, A= (&) = 0.887 cP, =4 4=

]

= 1730 FWkE, =4 91X = 4.65 m, AF A oAA AT AE W9 SAH diFiA, AFS A -
2 1:1000.2 3| A)7]aL, 438 DIS1070(Malvern instruments, Ltd.) Fol2d A& Ao A, &, H3135
ok, olsle] SOP IEtuE 7 AFEEYIY: AlE RI = 1.59, ®#4HAl RI (F) = 1.33, A% (& ) =0.887 cP, T
= 25C, As 4 9 A A9, 33 FH/5A03] T SH)EFEH Had 4 Ao g -7V 7-B
27, PDI 2 A} Azt & 3°ﬂ Huxo] Qlrt. /\c}olﬂ' N:P gtoll A A3 s}¥ RNA(LCERNA B‘ET‘E CNE£RNA &
t?ﬂ A JAF A7) 384-d EZo]lE FAoA Zetasizer Auto Plate Sampler (APS, Malvern Instruments,

td.)E ol&alA Al M= FAsoiet. Aol NP ghollA AlFshe RNAS Alet M= AF 5o dfaiA 9
"ﬂ’ﬂ Z1AE Wl wheb Al HE SAET. NC AFsS A A HAAS AHEsiA A-E . ek 8
oFetd, NLCS rvRNA A= vk NiP gholl A Al Aar 1% op7tz 2 Ao} o] A7|gsAzth. %5
T AA olFdle nAY T ] rvRNAE AFSl=d o] &EH Y.

1
<]
A

=

T 16BE, AZ Al NLC AP ONE AY kel 57 F 2=HDLS)S ol&3ste] FAHE dAF A7) £XE
gtk 7|3 F2olt b Aol Al ukg Al oA H|Fo A3k APe AAstr] flehe] 2wz
oA AAzHolER, B IEaEe 25T AFE AdY Hod A A4S RUHHSATH NLCY A

AL, MY Foll 30%, 9NE A —?oﬂ 350% 57kgk CNEell HlsiA Aol 97§ &<t Ao WakA] egkeh(3%
gkl W) (T 16C). AFA £H|e o2 (Span), A o543} £u]ek o ~F (Tween) % o]24 %
DOTAPE ¥ 3}ale ulol%@ ARGGAE, ZRols PSS HESEH Fasn, oS5 AW gyo=z
S AujEteE FE 98-S stk 7 A3, B dEzES vRNA BE, o dkg
ARGl ds AFHoR syt F kit tdet st 5
Ao NLCE 29t MAlfEs A4S ol &l ARG Fx). 2A raE WE(EA[Brito et al.
Mol. Ther. 22(12):2118-29 (2014)] Fr=x)ell weba ARfol A Az® A2 NLC A1 2 ONE AP 248=
2, % 20 895 k. AWMSAHA-U-2U(S:0) EHQ] F7F= AR A7E ARATIEE(E 35), ol &
W aso] DLSell of&l S| ukel Zo] 40mm WA 100nme] W19 Z-+t AA S Ztv Wy NLCE s
AL 7bsskA k. AE A= DOTAPS] kb Aw #A|7F 9om o] 0.4% w/ve] DOTAP ¢l&] wiek +15
moll A 3.0% w/ve] DOTAPell &J&f +28mV= Z7Fskal dtt.

O‘rr‘

M
2
12
r(o
T
- o
=2
=
%
2
%
2 9
LJ > ruo

_73_



[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

SIHS31 10-2024-0096685

AlzEe] A b A7]e WYL FRolt A AHRE AFSTE 5T H 25TAAA Y Aol A
FHel A Z2A(E 1A 2 = 1B)S AFsta, 37CE AYstd 222 A=35k(%E 10), 60T % 80TCE Z=
ol S VIEAIZI AF e AEIE F7] Y5 w2 d 2Ed 2o AY¥E =EAUNE D E =

1E). NLC AE QG07, L AlZldl 95 7Fegk 7bd HAlel dojgldl 7|x3te], 60CA Hoj® 1Y T
St olty, & FH | dol&A Yo HHA(NE) Q63869 UAF Z7]1E 60°ColA wx] 74¢] QFH|o]H o
3 oS FUbekdth. 60°Col e 4k A7) dlolEl= ONEell HIBA] folabAl A F2ol= S A
. & 1D FE.

AN 2 NC 94 27) % e ARBYA He) B

NLCE oA 0 ;A AAS FHeHE £8H =ol, D 254 - AA odst wA A, B A
ABHoE QARA AFY -& £4 FoRVE LS ANS TR AMBAA(ES 4344 E= 55
Az AREE FHAG. AVIYAE NC hed A B9 go] EAFRE, 059 F& F ol§ s
Waolel sl%wth, e @9, ode ol EASn T2 F ol§ @ §4d slelath, ANBHA U
29 HE e Qe Avbdoz EHAGH U W) HE F74AL webd Az ngR S
alA, AV HIE FAATE RS NC @R 43S gavlE Aow MeEn. FAE £ 20 dX = 28

AP GFHRL - NCE ol @ 2Q/ARBAA volAw FAH A
gl HPom wNI; WrHoR, Q4 A/E ARBHA/LY wo] A e wAd drh® =

Al 3: N/P Hle] 2%

A2 Ao E(N/P) W= RNA-NLC H#AE HA4stes o8 7Hsdh dold A
zde|E7] ()9 & getakEe] o|24 mAelth. NLColA o] &8 o4 A DOTAP FZete]=(N-[1-
~thol &E| @ U GA ) Z R fl]—N N N-EteluEletry FRete|=)e 430 EgfoldEletny = 715 3t
sk =9l Fabde BAdTh. ZF DOTAP £Ab7F shte] Egtolddany = 718 fatnz, di
e F)= DOTAP sef 2o sgsitt. e i, RNA 7H] ] 7} 2R3l
EaAo)Ex 2RI USEelE Ry AHo|ES] Hyt RAHDOTAP] TFo= Aifshe RNA sfk=o] th=f
__ [boTAP]
Melss ¢l 12 TART339.5 g/m). web, [RNA1/339.5  o17129 [DOTAP] 2 [RNAJ: 242}
DOTAP % RNA®] & “sxolt}.

(st s goled ¥

TS, o] =24 N/P 4= A NLCol|l tigh RNA A3 A AA HA(GRAE ol &3llA 54 FEETh. 20 pg/meel
Aol RNAE P84 AlE B 48 AP 101 (v/v) EFEAJT. A 34 AAE= 1/2 UiA 1/16009] H ¢
Ak, 9 DOTAP sXo| uwhebA, N/P Hl=, ol& 5°], 20 pg/mS] RNAE QG07(0.4% w/ve] DOTAP)S} E-3+A)
shate] 800-wl S]A%El A9 0.12 WA 20 pg/mee] RNAE m]3]4] QG942(3% w/ve] DOTAP) <} H3tAstat 49 o
2F 7509 WA, RNA-NLC E¢E2 4S8 folA 308 &<t B33td 4= qlar, oo 1% oprtzx A F oF
IAZE 59t 120Vl A A7 F = ATt RNA Wi=9) 38 w24 248 N/Po| 524 NLC AFd ZFE RNA
o] Al S AAEEE FEATH(E 340). QG807 Z QGI11S A &lskar, NLCol ZAgHE % RNAE N/P 1 W
gho| A o] 0% A FE 1 el A o] ALl 1009714 Hedh HolE FA=th. ol8X o TES ki 9 53k
o1 N/P 104, theF 50% RNAE NLCol Zgtet). FA= RNA-NLC ZAg wk3o] H53 %] Ad o u] 23 RNAY
ZZ710 A N/P 1 2ol Al 3P 2S AlALSHTE.
RNA-NLC Agte] e 9 wd v} ofdA 3 37 de A4S &7] 8k, & dyaES SEAP-3d &8
S o] &3 AlFHY ARS FAEATE. SEAP #lEE =22 QG807, QG843, QG942 T QG963 AlH F EHFHA st
0414 7} AGel sk N/P vli= & 3Adl] ZAlE wRe} o] HAS WAoo Witk FAA R G942, QG963
QG843°ﬂ daiA, = 3B WA & 3EolA19] SEAP dlolEl=, Z} Aol dig 9= wrde] RNA-NLC Aj; FAlol
0
=

oA AES w3 NLC, .o theFdh 3140l 20 pg/mé SEAP rvRNASH E3HAISIE o] A7 el NP ZH|Z H&

ol RNA/AY HFAI=, Addl SEAP &, 47 =17], AlE 9]
sl or aga AedH o SAHEAT(E 220 WA = 22D). o] A=
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9] RNA 2 -k A SEAP @ o, 2 AAgds 4o AE dfjelA Rt 9} 27]9
s NP H|I7F e AS YEhdth. ds Ay disiA, g9 & A

"7340}“4(—r54 [Pepini et al., J. Immunol. 1601877 (2017)] =), & =8 A
= N:P ]l A FALSE nAb 037}(5 22004 Ao R SFFAEE FdH9)E A3 5 e Aoz TS

= AL vFEske] 4 YA 5 NP H]E AEsly] sk @sigltr. v wElS EAFHeEy] $6te], C57BL/6
uhg-22o Al ZF NP H]elA4] 1000, 100 % 10ng &% SEAP rvRNAZ IM FARSEICH whgdAdS 54 sl
ztel, Zk N:Pell Al NLC,»9F S @#1shel 50uge] rvRNAE &k 7|U¥e|A ID B2EF FalA FAbetaL, &
AdE SAsAY. FAF F 2443k, vk E Adete] I3 SEAP FAES SAskaL, 7Y FAE 5
SASATH(E 228 WA = 220). WHLAdS 54 tEsky] flske], ZIKV rvRNAS ZF N:PolA 5
8Fstal, 1000ng H3= 100ngs vh-2ol A EVI ARE SaiA dEeigivt. ojojA, vhe-2= 149 S P st
ndb 47be A= 22F B = 226G FE).

A SEAP L&A AlZste], A N:P vl & o]F38H, 1000ng &5 disiA 22 N:P 15, 100ng &
ol disA 37, 10ng &%l a4 1000]th(%E 22E). ofdwl wle} Zo], WAL vlad 271X &3Fol A
SEAP a3t A #AF dE AL YERIATHE 22F @ % 22G). 1000ng ®Fo)A, B dH}Ee NP H|d
A SEAP &Amel fAleh Algd N:P Hl9] o] AoA nAb H7te] FoxE AESA ZUTH(E 22F). 100ng
LA, & %UéX}E—"« P Bl 373 15 Frel]l nAb H7bel FOIA7F #AE A eFkal SEAP @ kol {Jxrt
R zE AAT, Uk Fofst A7FE SEAP A Ee} FAReE WA o R NP H] 159} 5.6 Fhol] HASITHE
22G). HHEUA 9 Woﬂ*ﬂ B g2 5S NP U7} 37414 157b4] 2.58) AE A Zyo] A foldt
AE HEFT(E 220). FR3A=, °olE HolE = 3794 157hA] NP 2.5919] A 3ol whg-4d& o3}

1A% 53] B =2 rvRNA SFellA g Id £ E 50 dodAe] HAR IS 1A
S AAETE. AREAF, 15 B 379 NiP groll A, &3k Ei% 1000ng &3} 100ng &% 7toll SEAP 9
o7 9l AXY FHRHATHE 22F). &3 719 SEAP FA XS A zlole= @& NP |4 #HHT}
= 22E).

o] 24 RNA/YA} HIZ7F RNA-AIE EHAe] 24 HHE dS5st=A5 B7lek7] $18te], =2 10 kb RNAS] 317
F(1pg) 3 A sk o g EgE 3714 AF, QG752, QG768 Z QG3869] FAAE A A (2-H; m)S H]
wekdk. BE AP o FAGH 2= AY A4S S, S, N/PE AA(E 4A) EE RNA/YAE S
7H(%= 4B) TEE DOTAP/RNAZS Z4&(% 400A1Ze weE iy 4 F4-34 Z2398 e, 593 49
DOTAP(0.4% w/v)E 3Hdhe RE Algole B8k, RNASH wal ZAgy Fej2e"d NIC UAS dagow
el dx =719 913, Aoldk N/P M (= 4A) - QG768 2 QG386(40-¥] AE 32X wE 0.01% w/ve
DOTAP)ell thalAl wieF 3 2 QG752(100-¥] A1¥ 34 T 0.004% w/ve] DOTAP)o thaiA wtheF 1o4 P-2H),
azy, o] ztelE st IR A7 AbolE& Hstal Z-Hars RNA/YA W9 drEA EE® (X 4B)%
Fo) 24T - ZE A 3 93 AR A7 NC GRS tiEF 1 A 2709 RNA Fujol A BRI
QG752¢] &=l Ho A=A 27)1(75m)7F QG386 2 QG768(THEF 100nm) & TRtk Zom=z  o]AL § & F

zkal o wheEba] QG386 ' QG7689F FARSE RNA/ A H1E 7] flete] g 84 (Y w2 N/P)E
o= gty durdoR | slehA o] dASH AT, A A7]e] fAhAE BxWA/E4 HlE ST

A2 =5 F7HAE Feltk. AlsAeR, 29 dEe vhad o] aokdT: Ay 4 ¢
By w4 33ty 24 2 3 Vlek FEl SRSHARE Aol A d B ¢E A 2 4 > g, AF B

Tk, o] RNA-AIE YA A7) diole= A XA HA(GRA)GA A% vk} o] RNAE ZA¥sle AP w87
g BAZE Aok GRAE oo mASE = fre] RNAZE QIZFE HSsketel Al #ed Atz vAlEstE
T dlo]7]= RNA®F X[kl o5 d Aok dlel Yz wEkA, & A W7]9F 274 RNAC 4
6‘ :_

a1 olE mAsee AP 8S FrIE. GRAE olElF ERulo]=(EBtBr)E GM% AA-dhH Ze-
NA~E (pre-cast) 1.2% o}7}2 2~ A(E-gel®, 1.2% M- o}7F2 2, ThermoFisher Scientific)olAl 7}&3}4lth.
RNAZF NLC A8 QG768%F HgtAIshel 45, 2,380 & BE N/P vlolq ugsbe A2 §A5ar, o] QG768
o tisiA RNA-AIE Ak A7) ZEAAe] HAE EFete A4S A (DFNA LE8F£0R olF)d st
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ks

B>

2 X oo of
of

[e=]
=

= N/P H]7F 0.9 olatdlell whebA k= %ﬂﬂ%l o] & 240X
o)l di-&gtt. ukgbA, 4zt AVE AT dHIBAT i, Ha A
Astal 7= O RA AREE 5 ). RNA/°‘Z} H) 7} g ol
Ak, mp-22(n=5/T) oAl Folgt HE&Z Q67687 EH3HAISE ZIKV rvRNAS
, 149 Fol ZIKV 3t A (PRNTy, 97 & 54353t

oft ——
2 oo

o of

(o]
2 o oo rlo
ob o &

H]

AN e 4: A7} WA TuarzA ] NLC AF e 77}

24 oS A53 Y=(lead) FTHA NLC AH-S, VEEV +F F4=7F ZIKV PrM-E ZHHEZ diAlg )
St e vlolg] s~ FF(VEEV, -F TC83)ZRE] f#E 34 EA ulolz]~ RNA(rvRNA) 9} %3H 9T},
RNA & &2l Al2¥le Hds 23023328 dEs golsil &7] HAste] ME=EAT. AFstE rvRNAE &
dol UES o&dllA S5 Z2E SolA FAEAG. & A9 NIC AP AAelA Al WY wgs
ZZA A

>

ofo], dRIHFEX RAFEX(A. albopictus mosquitoes) ZH-El Feld C6/36 AlXE(American Type Culture
Collection(ATCC), WlFH=F FH &ADE, 10% (V/V) E-28493) sElol A (FBS), HFEAMEF(Im),
HAUAA(100 U/m), 2EFEF]A(100 pg/me), 2 1% (v/v) EYELS EAW]E HEZ(broth)(Sigma, vl
FEFY ARIEFo|~ AANE Fiate =Wl HAx I wAIDMEM A 5% C0;, 29TolA A= 3AT.

Vero, BHK-21 @ 2937 AMX(ATCC, WAIYolFE wuUA 2 &A= 10% (V/V) 9-2843 FRS, HFBAIUER
(ImM), HAYAA100U/m), L Z2EHFEnFo]A(100 pg/ml)S FHF-3F= DMEMOA] 5% C0,, 37°ColA A=},

BE AEFE B3 vlolmBelaet o @Bl talA AgH .
Eepevle A8

SP6 ZZRE] o]ojA 5" H 3" HWHY J(UIR) ¥ WL} e d vlo]# 2~ (VEEV) 5 TC-839] H|++Z%
FAAH (= 21A) 89 ofUg}l pSP6-VEE-Rep-GFPE} E-2]& VEEV MEAE T2 RE Y Aosto] SdE GFPE U4
slate= Eek2v| == Scott Weaver BRALel of3] 7]71o] A|FE QAT #HE IZF wijo} &z EATERA
(SEAP)E taststs Wiz 2l 2H rvRNAZF T8k A S A= 21B).

oloJA], SP6 LR RE|= pI7-VEE-Rep-GFP2} BEl& BT F2Y FHE o884 17 Z2REEE g =3I, =
A% ZgdlA|et ®]7} vlo]#] 2 (French Polynesian Zika virus)(ZIKV) #5 H/PF/20132%-E]9] A =-Z 2 3}%
pri F32 2 E FdAE gdeststs die] FAE AL pUCs7(Gensceript)ol SEFEUTE. o]olA, Q5 &AW
o] A4 7]E(New England Biolabs)E AM&3llAl, A=A A€ (kozak sequence)sS AF§stil o]ojA] ofste] =zt
o]w: JEVss-FWD(gctggecteectggetgtggtceat tgcctgcget ggagcaGCCGAGGTGACCAGGAGAGG; AW E 13), X JEVss-
REV(cacatgattgatccggeactcctct tgeccatggcggecggcGTGAGCTGGCGGCGGGTG; Al s 14), T+ ZIKVss-
FWD(ggaat cgtgggcctgctgctgaccacagcaat ggcaGCCGAGGTGACCAGGAGAGG:; Adis 15), 2 ZIKVss-
REV(cacggatgtgtctgctcectetccgeatggeggeggcGTGAGCTGGCGGCGGETG; AEWE 16)E AF&3slA o] (heterotypic)
By A vlo]HA(JEV) =5 AF 53 (upstream homotypic) ZIKV A& M A (ss)S AYsAtt. L 3, JEVss
& ZIKVssol ©]olA] ZIKV prM 32 2 E fdxE ¢5ssie= o] 23d @He Zeho]w <l ZIKV-prM-E-
FWD(AATGGACTACgacatagtcgccgecgecatg; Al s 17) 2 ZIKV-prM-E-
REV(GCGGTTTTTGACAccgcggTCAGGCAGACACGGCG; A EWME 18)%F PCR SZ¥ i, F£Y &4 Y X(infusion enzyme
mix)(Clontech)& ©]-&3)A pT7-VEE-Rep-GFPoll A1 2] PfIFI F-919} Sacll 9 Alolex F2=J¥ o], pT7-VEE-
Rep-JEVss-ZIKV-prM-E &=+ pT7-VEE-Rep-ZIKVss—ZIKV-prM-E ZE}x=n|=%5 d+=t}. pI7-VEE-Rep-SEAP= PCR 5
Lol o8 2AIFar, flolA Z1AlE wke} o] pT7-VEE-Rep-GFPol A1 2] PfIFI 99} Sacll -] AtoloA &=
GEHATHE 21B). EE ZHav|=e AA-A 4] (Sanger-sequencing)oll &3l &1¥ A},

F

RNA A2k

g 10 /‘“(Top 10 cell)(Invitrogen)oll A o] gk g S 5l wiA]-2 3] 7] E (maxi-prep kits)(Qiagen)E ©]&
o] Foll, Z~m == Notl &4 (New England Biolabs) 2 #lek &slel]l 9d] APs=Yn HAE-F22F
o] &l A HAEATE. oA, RNAE T7 W7}~ HE (megascript) 7IE(Invitrogen) & A& Al ] AA}
olojA dstElE MEES Aldsta, WAYol 8 7]E(Vaccinia capping kit)(New England Biolabs)Z 711°3 3]

o é mlo ot
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ek ololA, ABE ArbEe] AstelFelN HENNL, FIAMA-LIF ol 1 /o) AF FEE A
A3 opb oA 4719 os BB, RE RAE $ASHL -80CAA AFsAc

RNase A&7

ZIKV-rvRNAS Z}7} N:P H] 50 2 1504 NLC,; % NLC,.9} H&A 3t 4 HollA 308 FoF wix33itt. W
S oAl-F8 F& °]83t] NLC,, HFAE XA T, 20 pg/mlAl A 1uge] rvRNAE $H3he SFA=

50ng®] RNase A(Thermo Scientific)® 30% =<k A&o|x st vhA, 5uge] AZZ Proteinase K(Thermo
Scientific)®@ 55TCelA 10& <t <liwlo]Adsladtt. olojA, RNAS B% &49 25:24:19 HE:F2RF o}
o] ol UF&(Invitrogen)S o83l FE3FATE. BHEA Fo, MES 17,000<goll A 158 &<k AR
gk, A NS FAsta, A 2= 9= (Glyoxal load dye)(Invitrogen)$} 1:12 &3}+alar, 50°CoA
158 =¢F 7t4dstgtt. 57189 200nge] RNAS Hatstn =¥ WA~ ZFa #ld B3 (Northern Max Gly running
buffer)(Invitrogen) = WAHE 150mLe] 1% ol7F=2A AolA 120Vell A 458 =<k 7l=3qict. AL
ChemiDocTM MP %3733} Al ~¥l(BioRad)S ©] &34 0:1/\1.§]_o]_oﬂ1;‘|_ =24 rvRNA W= AR E RNase 9 I 2
ojubAl K X587} AlfE A e A RRE dHE:FRRE ofo] ol FEE RNASH M. St iz
T2 200ng rvRNA Ftell A Z2EoUAK X5 H RNaseot 7 Ei= o3l flo] rvRNAE iﬂé}@rﬂr

Al S A Aol tiE SghAst =4
N:P #HAsE ddolM, NLCyy H+= NLC, o2 10nM A EEARS dhsAlel A% 34 A)7]a, pEeobAl-F3f 10%

TR FA(o]2A AA, AAU, AAFE AFEEE 4 glo] SFAE #A) F 20 wg/mlE 3 E rvRNAS}
1:1 S&A 39T, rvRNAS Aol H7lsta, AA3] glolelz 3 o ehHgh £35S WEEith. 53
2 4SS YoM 308 For clfFHlolgale], A N:p EH|E ETH, ololA, ol BFAE 10% AR ¢
AN A, EAsl= £9S AT, 17 PBMCY] Al dWY =S fste], HEAstE AFPS 1:1252 34
AlZ Y. N:P 50014 NLC,; =& CNEE AF&ste W2 HE: AGE 5k, rvRNAE 10% 22 5 40 pg/ml=
AN 71, AP 101 EFA SIS Y. NLC, 7k NP 37414 o]&¢ 7Yy AFE 98k, rvRNAE 10% G2
2ol 400 pg/me= SAMAZIAL, AP 11 HRASSATE. NP 15elA NLCy.& ol838hs WAl ikl

3 A, rvRNAE 10% FA =220 1000 pg/m= 3|AMA7]AL, AP 1:1 HFAgsit. oo, HFAE &
sHA o] gAY Ee BAS e &S 95t 106 AR S AT
ZIKV VLP B4 719
ZIKV-rvRNA:= N:P 50004 NLC, 3 E&A3}3Fa 100ngS Optimem HIA| oA 4A]7F B¢t 6-9 Zg o] Eo|A 293T
of TdZT oA <QAHlel”sta uhA, @ wiXE wAsta HF 2082 S QlFHlo] sl
% S FASE, 20% FAREZL LN Ao SBMEa, 100,000Xgoll A 10T 247 FeF A4
of ofa HZ3}3FATH(OPTIMA MAX-XP, Beckman, Qlt]elu=9] QltjejubZe]s~ &), o]ojA HE S PBS
EA[7]1aL, SDS-PAGE H €28l &E3ol o &4t UolERAER A0 R o)F & ZIKV vids 7
Z38t7] fske], S-ZIKV vl WH ES(WRCEVA, UTMB)E 22k Al2Fe] 1:5000 &4 Bl 1:4000 3]AjoA] o] &
stlom | d4 d-mp$-2 IgG-URP(Southern Biotech)E o]&3|A wald wi=g 7hAlgslqich. 3 [dx) &v|
Z(TEN) H7Fe f18te], 7] 2937 A2 -8 100,000<goll A 10Tl A 2A17F & QA& o8| 70% &
AR FA A 209 FARZE &S FA ABZ ST, olojA F37)E 78k, 100-kDa Amicon ZH
(Millipore, iAFSEAIZ=F AT} 2A)E F3F oo 98 Fa=225 PBSE AISIATH. ZIKV prM/ES &
Sshshe B AHAES] rvRNAZE 7 ela ZIKV wpe]#la—fAl YAH(VLP) O] RHIE frEshs 2S Els]
ko], 34 oA HAE 300-mhA] &g FhE 2E]=(holey carbon grid) Zdell AXAZIAL, frebd ofAl
HolER Aty 928 BER(E 210) 2 Az @A (% 21D)dl <3 ZIKV VLPe &A1 i3] 200 kV FEI
TEMA| A ZAFSFSI T}

SEAP AHA

AFstE rvRNARFE il did S 54 qfEshr] feke], & dEaEs
BHK #l35 AP stel SEAP rvRNASH 47 Qlsfulo]® gk 5 24A|3bol], A3
9] AJA](ThermoFisher)oll twekA] NovaBright™ Phospha-Light™ Aol 2]

< SEAP PJEH A&FE o]&shitt.
NE FrskaL, SEAP AHLEE AlRA
3l SAsk3ivh. &= 23D =

<3t A 947t
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ZIKV o FSS 130252 tixat wvlolg]22A o]&aiA] Ui 7|AE vk} o] (Beaty et al., Arboviruses,
Diagnostic procedures for viral, rickettsial and chlamydial infections, Schmidt NJJ, Emmons RWW, Eds.,
Am. Public Health Assoc., Washington, DC, pp. 797-855 (1989)), 80 HAIE Ze}=-47 3} A3 (PRNTy)

Vero AlXol tislA Faatalet. 72k goksbw . ZIKV FSS 130259 ~ES Glgk 1x10°
A28 (PFU/ml) 2 8] A171aL, 9715 Vero AXE
=] -

KN
=

Eera-94 asl/

K

oA Zeka Aol ols) gelsklt. AES 56TAA 30

B Fol -2 sksta, olojA 1% FBSE drdti DMEMOlA 14 3 AAZTE o]ojx, BE FME UES
= 200 PFUS]  ZIKVel F7pel  olsf  F7ke] 2-wim  SMA7]aL,  Estar, 37TColA  1ARE Egk
ddSo® olEAl7|aL, 37T

olftHlol®g3tar, o]ojA 6-9 ZE olE(Costar)ollA Vero AEL 90% AZFAE
oAl Al 1AIZE &t QlFHleld sl 1% v dS oAk, 1% L-=F IV 2 1% %
NP

=
o
o
k)
o
>
k%
i
N,
=)
=
=
=
(o o.m

1
sk eEels ZF deo FAYsta, ZYoEE 37TAA 3¢ Bk Qliwlel"Eel).
oloj A, AEE 10% FTLdstol=d nGA7|a, A4 A= G Fo| AL 71A8813

AgE MES $ste] @l ZIKV rvRNA FHAES o2 A"sly] fske, £ dyaEe dAge ofye JEV
N5 AEE 717 ZIKV pr/EE <53}l rvRNA u %i} fz}iﬂ(nAb)
g AAEL g 28 5 100 AL G559 AE Mg
2 o F35H ] =& nAb G7FE S EFATHE 34A LM B).

o

A x do 3 Az HA

o1t Fojxtel AFH A= Western Institutional Review Boardoell &laliA selwdrt. dugsld dd& A
H F9 Al 689 G FAERFE dda, Tz A 3 HEPBMC)E A 71AE vk o] deAFT.
28 [Seubert et al., J Immunol. 180(8):5402-12 (2008)] Z&. AAJ-T&-9 RPMI 150 w0 &2 19wk Aﬂ
X5 UAE-vH TC 55 96-9 Zdo]EolA 3 wekatar, o] Mlate] 50ul &2l A& /rvRNA HFAE A
7¥star, 37ColA FH o8 sIATE. 2447 Fof |, S o]ES 1.8K rpmol A 108 E¢t AAEYst, A NS
FASIL, —20CAA A3Flth. Mip-18 ELISAE <A 71A1E vke} o] Fastolth. F& [Seubert et al., J
Immunol. 180(8):5402-12 (2008)] Z+=.

= AT

u& mlp

EE TE 94+ Infectious Disease Research Institute Institutional Animal Care and Use Committeeol

& Felukttt, B8 dA3rt F3EE A ALS Association for Assessment and Accreditation of Laboratory
Animal Care, Internationalel <]&] <17}¥31, [Guide for the Care and Use of Laboratory Animals,
National Research Council, 2011]el] 7]AlE X Ze] wErt, ZE AZ I7]|= LDI00 A|E7Y &5 2 o=
Jx 2] % A|¥(one-sided Fisher's exact test)< o] &a]|A a=0.05% zt= 559 A=H 0.99 1) 0.01=
7kt e BAel TlzsiA AAHJT. whe2E A4 wor HlEodow il WHoR
WEEAZIT. ATt A Al miAl 71Ee SHEA okt

> ot

Ol
o

Aol e] Wl 2 WS Bk 1tel, 400 WA 450g¢] Hartley 71U (Charles River)ol % &3
25000l A HE AVFE 280 ZIKV prM/EE 253tsl= rvRNA 2 NLCE di-38F= 1:1 E£¥E=E Nanopass
MicronJet600 Y& (Nanopass Technologies, Ltd.)& AF&31A IM H=+ FFUW(ID) NAIFEFTIG T, 2423 &
of, ID FA-§-9] Fdole] AH S 338ty dde gEANS FaA =dd el AlFdA 38k,
S AS dalde Fo 7L, PRNTy G7F oA 71218 ute}l o] 8= wj7bx] 20Tl A #7dst
ATt

57_—” 3}

(<) =1

ZEA8t4 EAS GraphPad Prism A2ZEYo](B]A 7.0c) 2 RStudio(®A 0.99.491)E o]&ajr FHHUT}.
ol 2 9 WHEe @qEFF ¥ HAEF BAd o HEdem mye w glo] Ad 2 fAddd dislA
H7tE ek, H7]9 thE vl Al = 49 9 o]JEAHEA o] AFEE ST,

Al 5 dd AA

m{o _I
o
oo
o
ol

W ARIFS HEEEE Q7 Ad AXEE A8 NIC A 58S Frkshr] Y8k, 2zt 19 AAS
Fysoict. dgdstE d8S 8WY A FAXAZEE AUk BAE AP G0 LYol ~5F)S A
A7ATHHE 0.4%9 2). AEE 37C-COA 24A 7 B9 elFwolgsialrt. 3 AHANS Felsfux
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[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]
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HEF-AEIF CCL2 2 (4 2 3FF -9 AXEIF CXCL1, CXCL5 2 CXCL8o| tialA #AAsh. Q386
Ade] Aol Bt Aoz waEo doly 7S A Esuh. A A8 MAre AgE vE AY
o Hla|lA QG768 W3t WH-gol A o ¥ o ARIICS WESIT(E 7A WA E).

=

AAle]l 6: Al FW NLC-rvRNA 3449 &

FPE

W25 RNase A9l =4 F5ollA thaFsk 24 E2] NLCSF &7 rvRNAS QFFH| oY

A7 EE o] &3lA FEH RNAS FZAAS Hrlekgivh. # duxEs, A% 24 8_75_01 RNA Hof tfafA
Beglar; FAHeR, v e Tween 80 FF(70%2] T AWEEAl R FoleAd Ad A& 71 NLC7F
RNase sllell wisllA] Eo =] gkir(% 364) AAUlAA rvRNAE AEshH] EdE Add A(E 36B)S g3
Atk o, AWUEGA F(359%e] F AWDAHA L Fold AH ARF)A HlwA S Tween 80 WIS
747 NLCE rvRNAS B 258 BEsIivh(= 2D). 2 A¥, 359 d4s F AW

Tween 802 ¥-H3F= NLC(o]&tol NLC, = AAF)ZE FqeAct. v, ¥ gdyxEe, dAN) ) E29 0]
EP) E0l(N:P)oll oJ& SHE nie} o] HgAsl 208 HAseta, AdBY FAFAS HHgletax s
ATk, (NE %= NLC,; A¥PS SEAPES ¢+53}el: rvRNASH 24 8919 NP oA 23 8kslar, 100nge] 2zt
rvRNA 5325 BHK AlxEe} 37 shEwr Awo]'siiitt. & 2AELS NGy CNE 7He] N:pe] 3hp=E A

JIN'

A

SEAP & & W oh(®= 2E). NP7} S7bghel] wheba, 2 I AES NP < 500004 NLC, o H]3j4] CNEol
al fFolshl =& WS 2 SEAPY] &% SV S wEssith. efuh, NPt 50914, CNEl o] %
SEAP o] HAglar, N:P > 50014 AN, FAHor AxEgorw Qe g Ax Gt oa) Y5
HAoh, SHEAE, NP e 50004, NLC, ol A9 SEAP #&e (NEXF fAletla, Al&do= F7hs 3.
NLC, 2 CNE 3Fe] b Hlal -5 918te], ¥ U353 NP 502 o] &3lA, Alg&dlelA fAMsE SEAP &

A 70 rvRNAS AEsta @l 2E S xgsteE T e Ad Ao Hrt

A EX e flolEo A, Ad QG767 2D QG768°] Tweend] HEE W&o 2N A" £ AW Ao AR
ok, olE APE o8 AS FFHE A Jrie= E wig ] HHkEAd wpg-zo whe; Jhw A ol}lt). ol
el (A& QG807, 808 E 90694 Z=EHE) Tweeno A7 PRNTy G7Fe] =7F, 2 100% A ASHS
=

NLC,1 ¥ NLC,,& SA7Hshe & 2yatEe dFd JojAa], & g5 A NP 50 =3 WA 159 i
2 #AZASY (% 23D). I pAho FEHom | S:0 ZH7} 0,184 1.687H4] Z7Egoem, A A7) =
100mmoll Al theF 40mmz A= ATHEE 2). NLC, 3k NLC,» ZFe] & 9 shafd x| &z Adolstw (dEF 20%),
olgHoR  F3 7|sterd HEE JPEE o, A Z719 digF 2.5-unkE ] AT UxdAe] G449 ug
12-v F7bel gdst)h. o] A& wpIFA R NLC, .9 Hth 22 A7) 9 o]EF R ¢ ¥ F9 Yyt

-2 rvRNA THE B B2 o] ARl £xshs AS 7He st @

BN X 4
S4oogh 32

f
fe

FRNAZ ATl ARels el dald dad AF 24T Brker] flstel, Pule ddey L)
E}A| (SEAP) & 3 8tet= B XH rvRNAE AASIAATE. 293 T & BHK-21 Al2e, &4 2 94 dixao =24

W

Z}7} CNE, QG807, QG808, QGI06=, HEi= 10% A= H& 2l EAE] 200002 AFstd, 10 =& 100nge],
SEAPE &3l rvRNAS FAFYstaL, AT $ 24Tl A AE A% AL, SEAP g tiEA A
Ao TH = 8A WA = 8B). SEAP wdel] et M¥- 9 &F-v/l &ve FAFY-ms) SEAP L] U &
S0l 293T AIXEE o] & A vkt A hair FEFHAT. BUK AlEA, QG807, QG808 T QG060
AP sk 100nge] rvRNAE CNEOll HlEiA o £ 59 SEAP HdS s v, o @& &% RNA, ONE ¥
QG906 AL Tl IS SEAP LS ZYsteith. SEAP A EE A ZAN(ThermoFisher)e] A Ale]  uhabA
NovaBright™ Phospha-Light™ AWl <3 Z49Ac}.

B

N

ogol, AAW duld wge] Wk 25 (ONE, G807, QG808 Wi 10% A=A Fo AF3ly SEAPE 9%
el rvRNAR 250 FAF F g@kebal, FAF 3 2k A dlA SEAP Y FEs RO-FARE whe-2oh vl
AT 9). ONE, QG807 2 QG808lM <l Aldatel RNA: FAF F 64419 v o)A 10% Fa2-AF 5
RNASF Ml Al 33- 1A 36-v O] %S SEAP A =R AIZF At w2 wlg- fA BE ZRaAdS 95s
Aok, 21, BE & SEAP A =9 wlF o EAHAL.
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[0601]

[0602]

[0603]

[0604]

[0605]

[0606]
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o QG807 RNA 3} S8 thddt H=o rvRNASF 1112 AFS SFA s =zH o]
A, 53 ﬂg} S Foll, AlFstE RNAE 20 & 2 pe/mle] HF w2 A7, Z47be 50uE M HE
2 0. 1ugel WA C57BL/6 wh9-2=o] 85Ul AEE FallA FASIITH. oo, dHS FAF T A3d
]of 7%0}3 SEAP @A el disiA HASATHE 10). 1pg S disix, AlgdE HA RN &
9] SEAP EAHEE T, Btk WE FiE FAF £4 Agoz 2l
g 5 QA EM Y w$e Fxo gy 0.1u %mﬂ gisiA #2E 5 AU o
-3} &0l 40 WA 4 pg/mle] RNAQI Aoz AEZ2UE &

w+>

AAle] 8 AP AGFAE SHACR WAYLS FTUA7Y] St WddE 4 vt

AL A SPHoZ HAYAF S TUAIIESE UEE = a1, oo Tue IA AH EAd 5
Hop, gt se-sAES] A¢A AWSAAA-EHF NCE o]&3 A= T AldThd A48 ARzl W& #4A
S RRE doJge 7|xste], & WHAEL, WH2-HAE] AL AALSYA 2dET FA, NLCA| EAl3)
= Aolg &FA AWEAATE AWM W RS FEste] 2EE 7 UARSS M. o] HEE
Adat7] ste], 2 wge] A5eA AWZAA (2% tween 80)E 7HK 171419 NLC, 2 W& w9 A4 A
WA A (0.5% tween 80)8} “Fo]dt H|E2] AgA AWEAI A (Span 85, Span 80 E Span 60)E 7} 37FA <]

A
NLCE v &Ze]d E20EbA(SEAP)E 458sl= RNA = ZIKV prM 2 E §32E 4s3sh= RNA 5
3 i

L &%y EstAgslgich. 2 dyxee Az} FZolz Ao et o3 {3 axt= #|HAsA H

stk ©d 100ng EVI &3S C57B1/6 wh9-2=o] Fosta, (NE-A st & mlAdse RNA(E 11A)¢F vl

st FAF & 3 A A EH@P SEAP Al o3l S vhel o], ©d WHP S e HAEY]
uk

e AMLAEA(0.5% tween 80)F FHraks RNA-AIF 3k NLCAIA 25-wE Hol Soi= AR, 94 5 23
FE Aol AT AWEdAE TR 6}—; RNA-A 3 3l¥ NLC = CNE-#|E3h¥l RNA Zlol %016}21 ookt

ol¢} HxrHow H dtydxse zh NLC-AE3tE RNA 7tol ZF3F & whgo foxs AR TH(E 11B).

QG768(2% tween 80S FH)=E AF3tE RNAR WHsty vpgsolA AZE FE F3F A g v =

o kel why o] v)old 42 AR, CNESF QG906, QG808 HEi= QG807 Zholl #WEH zpoli= wiviAZ &
[

flo

4 da o] zpolo] 7]QIskA] ZF=rh. QGI06, QG808 ! QGR07°] A Z+ZF Span 80, Span 85 H: Span 602 It

frete A AUl i*é%ﬂr dolstnE | #zy WAYA zbolE o] ARl 7| & ATk HF

AZ, 2o FAE ZF NLCYE Aold ONEE, A7 ©x] AFgdow AR 38, $27F ~Fgd o2

dynasan®l 1A Ad & v= ?*é% 739, ONES} et &d AHEA A (Span 85)F 3l QG808TH=
[e]

33 AdolshAl e¥skth. As CNE B QG808¢] ThA] o]E9] oY FAEMNAR 2R (S, T2/t 1A AANY
dynasan® #H7}=E Ad), B AdHAEL olojA AEH3E RNAS HA LA a4 CNE W Span 855 Span 602
2 A= g2 APl Span 85 EE Span 60 F o= &S 71zl (NEE ZIKV prM 2 E §AAE oF
53}l RNAZR B384 3l5 1L, Span 85 EE Span 6002 T4 NLCE #13stEl RNASE Huw3ila, o
:’0:

z:gl,

100ng EVI F=Alell 9J&l C57B1/6 whg-2~o Foiahgict. Wst & 14U, F3F A (nAb) 971 23 St
Span 857} Span 0.2 thAE A$ NLCE zto] ©hX J&‘g o olAL 1A od HE F2AS el
(= 110). Aol Al 1re] SEAP Hd ’“201 FUER (= 11A), nAb G7Fe] el v R &g/

—

chulz by 2ol AIZE Aol whiEkad WslE
1 ﬂ 3 35}5 SEAP rvRNAZ C57BL/6S WY
2 =A3 v(% 25), (NEZT NLC, &

A=N=
ARLAA A Aol AP A, OES NLC,, 2
A e AL FAs] Aste], B wgAES 100mgel A EE
A 7)aL, FAF 3, 7, 14, 21 2 289 FAE FAH A SEAP &4
el FelA7 BAHA Bk,

ml

A7) dolEe] Ylzstel, B HASE Q6807(Spanb0) . RE S APE ek NC-ARsH RS T
U £ 49 FEA Y U RRAE AR 45, B DARBE Il O T MOAYHE
RAZ o928 WelshAv]lm Wil % A5 10um TE 1w v RNASH vlmstart, B wyas
o olxle] Aol TEH wish o], X WHAEL ONE-AFse Et LﬂO] 71= RNATO 81 NLC-A % 3
A el A B welsh F ol felsl o we F3h A Wee HSTCE 20, TEAY, L 872 ol
o RN B 0.1 S0 A AAA F3h FA A7hE ABAAGCE 1B). B WIAEL ool F
& AYlA o5 AAe wEs
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dE S0, C57BL/6S NLC,1(Span 605 AFA AWHSAHARZA AF)Z AF3tE 1 =5 0.1xe9 rvRNAR A

sAl7]aL, oA AF (74 she] Ahe 23EE nAb A7FE HUEe @ b s S A28

o $i8 WA HEL mAADNA WAGSE 10-0 © we ga vlwebelr

Adsta nAb G7FE PRNTwol ol&) H7FstQth(= 184 WA B). 7 AFeA, E 2yxE5e 214U 3=

nAb 97HE #EE wh, 0.1pee] AFshE §FS 1wgo] AFstE fFE foIA o S A9rtE

FrEshth, 2y, vd Fol & AlssY 9 Al156Yl, 0.1uge] AFstE 7S t

A oz A14de] 2 kel BEIA nAb 97ke]l foldk et JERd dh, 1ugol APstE e
o] 0. o)

o

o3 o7} W3EE Holx LT 184). FAY WH3 T, B AWAES 0. 1ug9] A3t oA A28
of HAE WAl oML A14Y, A1269 L A209YU Afolo 93 nAb 97 BHE #FE uwbA 1pg9)

H 3l
AdstE w2 frolgh 7F WstE BolA F3hh(E 18B).

28 Wogl $o] #5357 M2 W3S HUksy] Yete], B AHAEL 747ty WAl AFodE 7 o ukg
2o NHAES F2gatal 469 Fol ul4S A8k ZIKV prM 2 EollAl (D8 ol EZo t-g3t= Hepe|=
o Z7 BAAEE A=A (Muthumani et al, 2016; Elong Ngono et al, 2017)(% 12B WA F). #9xp7}

ggdsly (D4 T A tiala] TEEA] GAARHE 12B, £ 12C), NLC-A 3 s}E RNAE (NE- & )-8 3=
RNAS] H]EIA SelatAl o Be 4239 INFy 2 CDI07a CD8 T xﬂ%—%— T3 (= 12D, 12E). NLC-A13 3}
¥ RNAZF CNE-A1 & 3hel RNAS] WlaiA 28kl o] %<& 539 NF-a (D8 T A2 SEatx GgA, ols
BA5tE (D8 T AE9 7S vAPsE RNAZRT Folab o EUTH(E 12F). oJoja], FAuux] e
U] vl vl Wst & 30l AFEAFEAT. ol 8"l AgAY B oju] JAFo] i (Smith et
al, 2017), ZIKV Dakar i 415259 it o]& WAAZA w}9-29 4 (susceptibility) & S7HA1717] €13}
A ALY g AEAE T A1dd Addol AEHAE gk $8A4 (IFNAR) Ak ©E 24 g9

EoEel Weldd ¥ av ) sk, NC.E Ha gl |
2421 N:P wHlo|A 9] rvRNAZR EHFAstslar, N:P 15914 NLC,.2 HA s 100, 30, 10 & 3ngS IM AZE
FolA CSTBL/6 PHE MBI ALSHA(nela/R), W WHAEL, oF 2Tl val Aual
A&k N:Po A9 100nge] NLC,;-(n=14) Z+= CNE-(n=4) Xﬂ@@rﬂ rvRNAZ. WS ste wlg-2of it 9SS v s
ek, A NPIAS NLC, 3 OEE wlshs Al 77k = 2890 8efslol glvh. 100 % 10nge] vIA P}
d L drzozAe wel WA 4FR P Folhdvhaele/). @d Fof F 270, vhgag AU
of PRVl o3 nib ©7kE Aseln 2@ avkelel mhesg hRlAAN AEE WA, ZIKV

prM/Eol A 8] Fr&d (D8+ T AE o FEzo] th&ste Heto]l=9] 2 A=A7]3L(34, 50), T-HAE V&S FF
A EZA Y o3 S48 tH(= 204 WA B)

18

i

o

i

¥

2 g z5L 100, 30 2 10ng S THEE NLC,, AFIE oA 1000 A deers AZaigon, it
PRNTy, S7FH= Z+ZF 1:604, 1:302 2 1:1130]Ach. ¥ 2y Ee xpAe] N:P HlolA #A&¥3}d 100ng NLCY
I FASE, 3ng SFTolA] 25% A ATRS BIsIGITE. ONE-AF S TS NP 15904 NLC, B Tt §93HA t

ool FHERIL, By w2 NP BloA FolE AlF I SEAP @ A BAI7E JARH(E 3C), sYgh
N:PollA NLC,,® AF3d Y £FS nAb 7oA tigr 13-9 712 =8t (3o PRNTy 1:604 th

1:48, p<0.0001).

CD8+ T Al Wkg-o] foa], 2 wya5e NLC,,= AF3d 100 2 30nge] @ {3FS Tk w920
A Rol WAl HFo] HsiA B220,,(D8+IFNy + T A Foldk WMiE&-5 #HAsgt. o5 g2 NP 5004
NLC, 2 AP st 1ugol 23] &3l nlsiA FelatAl A=A om (= 28F), ol Z3|2-F-28 9ol ShA

ArE wpel o] A W weS SHAE ¢ e As #@lstal k. ¥ [Knudsen et al., J Virol.

88(21): 12438-51 (2014)] #=x.

AEHo®, G A 100ke9l vkt AelA JAE wsh gol WY Fol & 3096l AQHIN T, 4
@ Fol Agatel Feka Aol ela] vholel st e ARSAGICE 200). Fhf Adel S 2 AF D
ol dishA WY RUEHPSATCE 200 WA B). ARG T 208 24E EHsAL wAFHA Ao
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[0614]

[0615]

[0616]

[0617]

[0618]
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2 vhehd Qo] phyat AR AN ARAARGCE 200). BE 2o 2 AP 100ng BAHEL
st e 7o) wpeld A8 F(2.6 WX 5.8 logy PRU/mOS A 4HE long wAGske wolA 1052

o] mtg-~ F 1ufE|rt HEF 7MEd nloleladF o2 RE HIFHAJAU(HE A = 50 PFU/ml). NLC,, TollA],

100, 30 2 10ng &S A= 7153 vlolg2dZF o2 HE 100% BEE AL, 3ng £ 10018 = 6qtg]e] w}
25 BEsg. 4] N:PolA A stE 100ng NLC, el A 109} % ulgle] FEo] nlolyr¥Foz R
H REEA] FUrE. NLC,.2 AFtd 3ng &S HIFESt] & NLCyp B NGy, & F93 As a4 2 A}
o gRE HIFUL. vAPsEH £, AEAE T 10d Fol 2o Al HEF FolAe 100% Aol
HlE|A, 100 2 10ng &5 ZrzbelA] Aldadd & Ao 30U7HA] A188d & @5 10% 2 20% AYLEshal f2
3 AF A5 AT,

T g Ao wAPEE RNAE vlolg AP Z o RE RE w92 obds] BES 5 ¢ldx 9k, ONE 2 ONLC-
AFstd RNAE B o HE 7bed voldadFonrE 4dd nos YT (HE @A = 50 EeA I
4 RS /m0 (2 126). BEEe] AN, 2T L SF(IAY ﬁ}%, CNE-AF8H = NLC-A1% 8hel) & 100%
of vhg-2E5 AMGORRE BT b, BO-wAIHFE vhe-ol o] 17% =&} W) A80%e] 10uge] T
A stE RNA HAKFE vt AESGIT

il

ECEE RS RECER:

2g gad Aden, A% QAR ¥ ADE FAls

WAL 4 g, FAS Q7R 2
? WA -0CAN AeeTh. S e
m}

] R84

olA 71A% wiel o] PRNTwo 7b7 A

(/QG767 2 /QG768)S FAFSF wleAE, & -

How Wasly npe-xol nus|Aa, Ze3 74 F3F AE (PRNTy,) AAd o8] =49 upel o] Wss 14

doll 2 A7} ZIKV F3 FAE HeEtSdt.

AAle 100 Hab & 9 4GS FUA7]7] Hske] NLCol| tiE F7he] WME .

NLC-OJ @lliﬂ oY /Kév‘i*?l Z:—:rLOE]'i%ﬂO] 7]—/\174.1-"_ \3_1 IL—18—94%X—1 ?—%a'u]'

FASA = A on dFHe] AATHDesbien er al., 2015; F/ HolE). B]—o]
93-S WA ER(Chen et al., 2015), ¥ WgarsL, B

o] DOTAP 5EE F7MN 7]+ 38 ~F4d s A 1—}\]7]57_;(]_ :—},o:hjr SEERRE ]‘4401

434 7

EA7F olE& 01

o O

mﬁ‘l

. B

Ll

—~ 55|

n‘l’

P,E

rlr

oo (E i
2 o (o omp

=, 47H-4 —,‘7}4 =2 RNA-F-3} A&l QG924 QG925 QG941 ‘3% QG942§—
40 p-dtg Eﬂaﬁli’-% E3tAsekaL, 400 pg/meoll A
10-¥) © =& RNA FXolx EaAstd QG807 QG924, QG925, QG941 L QG942 1pg IM &% = A3ol| SEAP
WS Nt BAG 1ug BV §FA ALEICHE 134). 400 sg/miol A RNASH 2 A13hEl QG8070] 40 g
/meoA| Al RNASF E3FAIstE QG074 HlsiA], FaT lug £FS WIS 4 U "HH | 400 pg/mle] RNAZ 5%
A3tE QGI42% 40 pg/meollA EAE QG807E Y &% ALw Ay vlwelM lug & Fol A SEAP W
d s AT
F7] Ajoll A, NLC,; = (NEE, 1) 50 wl FAF &4 oA 1ug RNA &3S 1 stal, I18a 2) Algdu(x
30) B ABAW(E 26) 4 SEAP EdS Z#igh, HA FEW 40 pg/mee] RNANP = 50)& 1:1 E3}3}3iTt.
ey, 509 NP g2 vlud gi#e]e AFor WPY I, o] FTUFE &% A AF-Add Ud 98
S A7 ek A2Fdw 9 DOTAP(ERFH o= o] A )& WMIR=AolaL, w2 o] 4354 2 =
A WREHAE F=% 4 Yt E3[Lv et al. J Control Release. 114(1): 100-9 (2006); Desbien et al.
Eur J Immunol. 45(2):407-17 (2015)] #=x. 1 A3}, E dH{AEL FosHA ] && NP #holA =& RNA
LS AL F v NC AFS AAst dstazt sigivk. doxl Ad S NG, 9] HE Esstyqo=
HINQl Ml FEARL, FHHoR NIC, 2 XA, &8ss EAo] i 24 8.¢kso] Qth. NLC,.9
LS S7H7171 fske] NLC,, 8 2R 559 WS Axsglen -
g2 27 B 1.8% w/ve] Dynasan 1145 $HyabAwh U3 S:0 W& bt FA4= &
A5 2 lolg F7td UxdA 52 <siA RNA H3F %S A 7]1E 3, Uxedxt a7 2 3leA

114

i)
i)
lo

w

<

=
<
fr

i

flo
[
o
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[0619]

[0620]

[0621]

ZIHSd 10-2024-0096685

2% DA FASA . o HIWE ® Fol RS Fake AAH AR IR DA, A
o AP AHgE A Rahgrk. 1 A, F& AN, B UWAES AT U Dynasan 1149 FS
27 3756 wivel 2T W 0.24%9) dynasan 142 WA AW BE, F ARBEA 24E

+ =)

([DOTAP]+[Span 60]+[Tween 801) = ®]([DOTAP]:[Span 60]:[Tween 801)Z LA3IA FAatHA, NLC, ol H]aH
A1 NLC, 214 S:0 BlE 9-uH(0.18 WA 1.68)% a&#oz 7MY, SrsAlE, & A5 SEAP rvRNA
2 BgAstE ol AYS AAUlA AEE Ag, B dyAEe ~TA o] hie] wEka SEAP W
o] Z7He #AFSAH (= 27). ol#e wwA & S:0 H|Z <l&), NLC,.&, DLSol <& =745 nkel 2o, NLC
ol BIEA tiEF dome] Bt A7, 4R A9 A 2-w) AEE JERAATH®E 234). NLC, 3 mhb7RA &
NLC,,E RNase #3| 25-E rvRNAS H Z3MTH( X 23B). NLC,.9] 719 & &35 213y fate], E uy
J52 A58 H59 rvRNAS NLC,; BE NLC, (&4 o2 1:1)9 B3Asta, d7d%s A XA A4 o3
RNAS AaFabatih (I 23C). 100%2] RNAZF 100 pg/me w%Fe] rvRNA 5 (N:P > 20)°]A4 NLC, o A
, NLCyo= 1 10 mg/me] rvRNA FI%Eol A 100% RNA-Z &S VehgQlTh.

o >4
a
]

i
=
r2

>
>
=

s Azt 1 71e ﬁﬂr% szl ffske], 2 dAE
Mo w SR BHK AlES 1o’ stal oo x

A A8k, E }W}ﬁ WA ke AR
& QG942 A MEA Hiwke] YAEES
Ad zhe] BE g2 Ao FdaA FAHA.
el sk A4 NPE "H7Esh] ffste], & 2HAES, oA A" wpek 2
EAP-rvRNA®} NLC,,& 3A|8slal, 100ng rvRNA &5 BHK Azt $7] abyk Q1w
olg3slgirt. & WHAELS, NLCyol HIElA NLC,.o tidiA] NLC,.ol i3l Al NLC, ol whafiAl 100 Z3ellA 15
WA 372 A NPl Aol = oo AzhS BESITH(®= 23D). U AE, NLC,.ol ik o) SEAP 2d
T Eg NLCy ol vaiA e 2.5m) SoiET. HFHo®, NEol HlsiA (&= 3C), NLC,.:= N:P gte] of
1/314 Zth SEAP 'FdolA 79 10-uf S7FE Alest3int.
B RAEe v 2 dHEAgEe] Avky HAF Rl F-ZIKV T3 FAE 2T ¢ AAEAE Lof

] 918ke] 400 WA 450ge] Hartley 7JY¥(Charles River)S o]&diAr QG425 WALA Aol dAfom
olFAIZT. o ATelA, ¥ THAEL, 400 pg/mle] FE(10-¥] ¥ E2 F)olA RNASH & QG942(NLC,
)E §ebehar, 250 F &H A HF ARFE ZHlA ZIKV prM/EE ¢S sksks rvRNA B ONLCE $H-S)
111 &2 40 pg/mee] RNAOIA QG807= Y-atd 5 B 0.5ug 8% RNAR Nanopass MicronJet600 W&
(Nanopass Technologies, Ltd.) A=E ©]&3|A EVI E& IAFUY(ID)E &34 50, 5 ® 0.5u¢ &F& v|ust
Aok 2 AEAES T 50uge] PAIFESHE RNAE dETomA EFEGATE. 24413 Foll, IN/ID FAR-F-2
ool Ade SAsT. d9s WEANE S =] Wl #AlE AlAelM FAskaL, A% 4R
g Foll A& S8k, PRNTy 7b7F flolld Z1Ae wkeh o] A" wizkx] -20Cell A Adstgivr. &
: &l , 2 RSl QG807 AT = fIAE Hal 50ug &% RNAE HAEFH
A AE YedlE §¥-9FH T3 A vS BEsgln. e, 2 wHAEe
89 Q6942 T QG 807°ﬂ ofs AedE 5Sug ST 0.5ug & 7ol o g FolakE dEstA|

° Fade] At e =AY AS AL 5 Sk B g AE

AN
F-?EOEE

ol

:-:LFQL'

Ml oft Rl
(o}
=R R}

¥ oz o2 x

iy
)
~ o

N

oy &
o

T

T

rol

o

>

w i)
-

rir

Ll
O
rlr

—

2]
& Y. = 23E FHE. SHEA%E, oAb Spg rvRNA &l A NLC, —Al @ skl wt 3 NLC, - & sk
= IM _,—oq ﬁioﬂ}q 71—71— \;Hat 4- = EHE‘F 8- HH ];-]

Alg @ SEAPE NLC, ol HIeiA NLC,.ol 4 theF 8.4u) %
NEACHE 23D). @A wd, wksdAd 2 W dAde] BHAA NLC B AAUAA EAZFHEE] S8k,
EoawAsl Jhdd HA g9 oRolA, Agdl SEAP A X > 5.8 logy RLU(100, 37, 15, 5.6), 2 N:P
37 A #AZE Ade A HRE, 4 WA 5 NP H[E AlgeteR gEioitt. el wds 5A1EE] 9
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[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

SIHS31 10-2024-0096685

stof, CS7BL/6 k22007 1000, 100 % 10ng =F¢] SEAP rvRNAS: 2k NoP wlel 4 P ARSI} g 92
SR Akl 7 NPAA NCLSh BRAE 50S) RIS ek AUHA 1D ARE Fed Tl
o Eelel A4E SAAE. FA F Aol 9 aE ABelel WY P BYEE SHan AR T
292 2R 228 WA ). WAUNS BT skel, ZIKV rRAS 7k N:Pol AT NLC,,9F g
3}skiL, 1000ng Hi= 100ngs wh-2oll A FMl ARE BalA ddatgich. olofA, mg2g 14 Fol APsto]
nAb G771 A3 EATH(E 22F WA G).

A SEAP oAl Al#Fste], A N:P W= &5l whEn | 1000ng &%l tialAl 2% N:P 15, 100ng &%
of thalA 37, 10ng &3l disiA] 1000] A% 22E). oAs = viel Zo], WY & dygxso] vt
8ol A SEAP Ey} AHdAE e AS JERATH(E 22F WA G). 1000ng &FelA], E SHAELS NP
Hlo Al SEAP e} FARSH, AlgdE NP H[9] Qoo ZAo=Z nAb 97t felxE HESA EIQITHE
22F). 100ng &, 2 FPAES N:P H] 373} 15 Alo]o A nAb H7bol| f-olxb7F =X eFkar, SEAP &
Amol oAz AR okzE Qlar, ey 97be] froldk A7 SEAP =9 fARgE WA o= NP | 159
5.6 el dojRtrh(= 226). 11}%—‘?;*394 A A, & IHAEL NP H[7} 3794 15& 2,58 A7 A5

%
gol AAY Fogt Azto] AFHYTHE 22H). FL3HAE, ol HolEl& NP 2.5-812 3794 158 A 7HA
7l Zo] e AAS A APAIA R FY B FF olojx WA 53] ¥ HS rvRNA &l A
HArR2 JF¢S vAE=

AARETE. AR, 15 B 379 N:Pgkel A, 1000ng &% 100ng &% 7rol SEAP &
F-dot aaph wEEHAGH(E 228). &% b SEAP & e] vpE F Aol w

AF €A (200 pg/mle] RNA E%)oA Adslr] Yste], E IHAEL QG073 H]
7}z NLCE A|Z38FTE. &= 143 QG807 400 wg/mee) RNA%— 1:1(v/v) &A=
ﬂ 33LE RNAOl HlsiA] AAW SEAP HAL fFolstAl AR 7] ke
= 0.1uge] RNA - 10pg S04 40 pg/mee] RNASH 1:1 (v/v)E A
stek A9-(N/P heF 48) Fadh SEAP RS Aledth. o] A2, 10uge] RNAS AEsr] flste], & 2ol
: ANSS AlALEEAA T

g S F7MA717] flete], B 3R AES it NIC A A71E ARAZIE & EA S A &
Al7IE Aol NLC Aol & 5 ol2F o= F7MA Ak shar, weba RNA 23 F-91¢] S7k= s sof ot
AL Mgt 2 Ad, B IEAEe, 10 AE24e] Az $ek AEa o A2 A A A4
S 23] AAske] (QG807el w34l 30,000 psiell A€l 53] “&el]l HIS|A]) 30,000 psiollAl 103] Ffell ofal]A]
P Afre sk Sl Alefskar, QG807¥ WA AR 2AES Fshe Qlls Azshalvh. Q11e] HE Z-
B QA FHo] 87TmP o, o] A& QG807RTE theF 17% Y HTH(Z-H+ = 105m).

2
)
ga
L
5
&
=
=
D>
ﬂl ll
a
(e
mlo B
N

)

< aA77) Yele], B A5 QG911RT QA/AAENA HE Ao g jl=
WA A o] FFol| Hs| 2do] US ALRATIE A2 NLC Akl FdA(SA) ol &5 (V) HE
’gol

AzsR k. Al =
Z7kA 713 wekA] QR A8 AT o] dEE & 20 UA] & 2BoA] AFH oz selgr) - Aold $
A/AHEAA B S zh= NLCE 30,000 psiollA 103] E3to] disiA wAlf-53E ). Q69129 o ¥e 2/

AAGGA = 2-Fd A3 63m=E AR 7]= AS =k

.

Ul SEAP 2@ dlolEl(dHlelE uAA)E, QGI11 Z QG9127F & TF QG8O7E.T T & RNA F3F &S
I - QGO11 H QG912 thsA] A 9] SEAP o] QG807 thet 40 ug/meo}t H]ﬂsﬂﬂ ek 100 ug/ml]
RNAQlL A& YERATE. 100 wg/mé Z72] RNAE AYstr] flste], ¥ EHAES F NC 355 S/,

i = 110.6mm) 2 QG925(Z- 1 = 58.6mm) S AZ3FATH. QG924 2 QG925= & v} zk7h QG911 W
o)

QG9129} FYUT L U/ANEAA BE FRSHAN, i 749 O FFHEch. AlF@d] SEAP 2EE, NIC 555
7.49) S7FA7)= Zlo] RNA et 8o o 5] S7HE 2SS A(AT N1006-214) - QG924 thek H A
st &Fo] theF 200 pg/meSAal QGI257F thEF 400 pg/mé o]l A& WERSITE. Q692571 QG924 Rt ~FokdllE
Ao g Teja ¥ A2 W A A7E VHHEE, B 2HAES 2F9d 9 e A A7) BE olE
o 2o AVt ¥ H2 HAE FAAIIE S 7M. o] 7S oS AwEr] sk, B UHA
52 7.5% w/ve] AFAAM( A/ AAEGA = 1.2) B 3.75% w/ve] AFLA(LL/AUEAZA = 0.6)S 77 A
HUE QG941 2 QG422 A=A, QG924, QGI25, QG941 = QGI42E 71X AW SEAP 2d AFe od/AH
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[0628]

[0629]
[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

ZIHSd 10-2024-0096685

SgA o] ZHATE 1ug RNA G=Foll M o] dd o] Frksh 4 #A7E 3= As HEhUH.

e 12, theFEE SPANel ok Hd AA

Al=:

I TS

QG752 | 4.75% A3l 0.25% Dynasan 114, 0.5% Span 85, 2% Tween | Lt 73
80 A =HA

QG766 | S%AFekEl | 0,4% DOTAP, 0.5% Span 85, 2% Tween 80 o B

QG767 | 4.75% A2 ,0.25% Dynasan 114,0.4% DOTAP, 0.5% Span | L}y 2%
80, 2% Tween 80 Az oA

QG863 | 4.05% wivAFUH 0.25% w/v Dynasan 114, 0.43% w/v Ly 2z
DOTAP, 0.5% w/v span 60, 2% tween 80 AR =ZA

QG868 | %A Fotal , 0.4% DOTAP, 0.5% Span 60, 2% Tween 80 SLN | o &4

QG983 | 4.05% wivAF 2l [ 0.25% w/v dynasan 114, 0.4% wiv Ly 23
DOTAP, 0.5% w/v span 65, 2% w/v tween 80 Az =A

QG984 | 4.05% wivAF2E [ 025% w/v dynasan 114, 0 4% w/v Lpy 23
DOTAP, 0.5% w/v span 40, 2% w/v tween 80 A =4

QG985 | 4.05% wivAFed 0.25% w/v dynasan 114, 0.4% wiv Ly 2z
DOTAP, 0.5% w/v span 20, 2% w/v tween 80 Az =A|

QG986 | 4.05% wivA 3okl 0.4% wiv DOTAP, 0.5% w/v span 80,2% | o " A
w/v Tween 80

QG987 | 4.05% wivAF L 0.4% wiv DOTAP, 0.5% w/v span 65, 2% | o " A
wiv Tween 80

QG988 | 4.05% wivAFal | 0.4% w/v DOTAP, 0.5% w/v span 40, 2% oy A
wiv tween 80

QG989 | 4.05% wivA o | 04% DOTAP, 0.5% span 20, 2% tween 80 | o ¥4

10 S AJHTE, 50 <162 7+ s A 96-d UAE-nlet 22 -5F vl Zd|9]
9 %04 AZFE 9 200u02] dHAsE AES F HE 7 AP Hrredn. 37C-
coz ol A 24A17+ E<t OL%HM%%& o, dF AHNS AAsIL 1L-6, IL-8(CXCL8), MCP-1(CCL2) 2 Mip-

span 60(&EH| g Eix=2Holdo]E)- QG863 -& 3= NLC #A1&8-2 QGI83(Span 655 7F% NLC) 2 QG987(Span

55 7kzl CNE)(p < 0.0001; Hd€&AHEA 2 H719 v vl AJ§) o]¢ol] BE wHT foatA o &2 A
J—ﬂ’?_]_i fr=gtrl. Span 65% Span 60°] EtolopAdstE WAl &HIE Egto]igHolgolEott, 1 754%
bd 28k C18 ofd A& (ZHolgolEV]) S Efdle Igt 28, FAHeZE= NIC 2AF F9 Eiof
AstEl WA (Span 60)°] thre] ARTSIY WES HXA717] Hste] 7B viEAE AS AJARETH(E 154 W]
2] & 15D).

A6 13, B At Bt

VEEV @l &2 RNA & ZIKV Pri-E& QG807(1:1 &3&E, RNA &% 400ng/ph) = AFstE A, 5 H=2E
Za)A C57B1/6 wk-22(n=5/1")& WA 7] =0 AFEE A (50 we AP s RNA/FAHEE-22) . 8H S FALE
FAE AJ-o A =-sFaL, PRNT AA- &l ZIKV 3+ g7lol s HA s,

Gd FAE Foll, rvRNA S (10pg = 1pg ) 0= Wstd =2 FAF F Al v3 97kE Ay,
a5 Aasan, ALl AE ThsshA @kt olgk tiEHor, Q6807 A FstE rvRNAR WHstE Fa
SA 7hed AEAR QrkE AWen, lugol rvRNAS % w2 FEe g, %]140101] 5744
HasA ATk, FAREE Y2 RNAS] 23] FAME W2 oA dEHdA; (10% —rﬂi’\
2 = 7k HAES Yedil=d, o= Ald2del v=%an, A0l %
og Y. olst Ao r, QG807 AF3HE rvRNAS TS sE2 A42del #EE
A mlalefA A2 Q1 947kE AW v (&= 184 WA B).

F

AN 14. (D8 T-HME F%=

k-2 IS5 FRE FElA QG807 A1 shE VEEV-TC83 RNA & ZIKV Pri-E @izl o & 23](D0,D28) W<}
AMAE. P23/ E FA A4 s A9l FERAATIAL, frE AZEAME o8 HIEA

T2 ZIKV-Eo] % (D8+ T-Axe] thald dAatatt. QEAE y (IFNy+) Ei= D 1072 2@sk= B220,,008"

—

X

Fo] FEE rvRNAZF FALE RE BEA] BAE 3 A 144 BFE AT, A49d], QG807 A &% RNA
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[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

ZIHSd 10-2024-0096685

= Wzt FE2 RNA-T5 Hostel] wisfA D8+ T-AlxEe] Fd3d] 2 FES 7Fth. (vxx p<0.0001,
= B

AAld 15, A-8%F RNA R

(57B1/6 m}$-22= ZIKV-PrM-EES @rdsl= 24 (rvRNA)ZE HAASE Q). RNAS TAE S0l A 10% -T2 2~
T (Go429} ZU%}O% FASI T, FALE 2899, wx FHS ZIKV 3 3] Aol disiA AAsta, v
oﬂ

MEE AR Foll 3 Eold D8+ T-HxEe] EAd s AAsIAT. AY =42 97t Fost 71
7} 100nge] RNA(YQEAFEA) oA Bzkd 4= dAar; AFste RNAE 59U &34 RNA &5 1 #2354 o
o ?;5} kAl 2 D8+ T-AIE 97FE FL8th. 29 WYste dix F&E] 3t 23 F7= %3 30ng

©] RNAYIA zd ? gk, Ao §x= L3 10ngoll A FEEHYA T, o]5e thxd HlEA §2FX

ok M(E 20A WA B

& zewee) sl FA Al Al o8 AT, 1V 2 gl 7
EE Wy wng B9 PR o FelE v 3 T4 R B
2 z#skdct. o5 FEE 1049k 100ug 7H) RNA &

Lo, upg-o] AES FSATE. 1HEFs] Q.oFstA, IgVH AR} IgVL F A7) IRES
A &S N:P H] 159014 QGo429) E3HA|8}e}SI . Sug & S0uge] &3] 100uLe] % &

Aol U FAFS T3 FASE U G0uL/thE]) . E3e FARS 7o F=ASta, A<l ELISAS o] &3
A g Bold Ao dialA HAEATE. 50ug] QG942 AP shE rvRNASl FARE, Suge] do]7]E= RNAQ] FAL
Hoh g & 34 971 xesisic.

AAld 17: 3k FA 2 i+ T-HE F=

Z2RER] NLC Ald ) Q68079 =¢d 1D91 #lZ¥E(% 29)2 vlo|zute|E FHl2Z 2 A2 (nth) H37RvE] A
£ dojrFo] Hojd npg-2oAe] IDII+GLA-SE A WA ¥ Ak, C57BL/6 vH$-2(n=3/7)9] A3
Ex, &3 do)y~ 34 % QG807 Al 1ug ID91-RNAS] WAl = 0.5pg ID91 whla 2 54 GLA-SES] WAl
shutm 35 Ao w 23] i.m. WASIHJTHEI| A/ F2E) . vAAEE AT WSt & 27500 FeA]Y]
shite] A 96 A Ed o) Eq] EHolW WA s ID91 A oA 27] ] Arelgk ID91 HEfo|=-EF
D91 _OLHMM HAepol= F s}, EE P+ [(FA = 16)3 AF&EA 6A17F F¢k Ald ol A=A Z ).
ol3te] & 4 FE. o]ojA ICS7F G = QL.

HO{Nl

X 4
1 2 4 5 7 8 9 10 11 12
-1 [1-2 |1-3 1-1 1-2 -3 [2-1 2-2 2-3 |2-1 2-2  |2-3
A WA HElo)= Z #6 1)) %] HEtel= & #6
B |P+I HAefol= E #7 P+1 HEetel= & #7
C |ID91 wrui= HEefol= F 48 D91 el HAefol= E #8
D |HEPl= & 41 HEfo]= = #9 Hefol= F #1 Hefol= F #9
E |FEPol= F #2 HEfol= F #10 HEtel= F #2 HEPo| = F #10
F |HEol= Z #3 HEfol= F #11 HEpo|= Z #3 HEpol= E #11
G |FEl= E # HEfol= F #12 HEetel= & #4 HEpol = F #12
H |HEfol= F #5 HEfol= F #13 HEtel= & #6 HEPo| = F #13

rvRNA B e 1D91 Hﬂ/«loi wo sty vl (D8 i D4+ T A W38 FE8th(= 304 WA B
31IA 1Al D B 32A W] D). AFFH 1 9-Alg D91 o FEL] 1o gk Al g9l Ide, D91 wheld
/GLA-SE o}F¥FE M= D91 rvRNAol| o|&k wojste] wabr SJFHAT. 47 &3 Fx. D91 w2 /GLA-SE
Walel] isfiAl, F (D4 T EX 9 (D8 T Ex7L A EEQIt. Efol= & WME 2, 4, 10, 12 ¥ 132 D91
A /GLA-SE WSt C57BL/6 mh-2=oll Al FEdh 2] H APl EFRRI-AIAF D4+ T AEE =33tk &k,
HFelol= F WE 3, 4, 10, 11 2 12+ 1091 @2 /GLA-SE W 3l8 (57BL/6 wh9-2~ol A %z 3k 52 2 A}
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O]ETFQI-AAE (D8+ T MIEE FX8tth. 1D91 Ath9] Rv34782 (D4 2 (D8 T AlE = tholl sl A1 o
YEXLZ 3F3 4= vk, ID91 RNA + QG807 WAL (D4 o¥EXHUE= 23| (D8 JyEZE F2 HAsS
th. FElo]l= = WHE 8, 9, 10, 12, 132 ID91 RNA + QG807 W I3t¥l (57BL/6 whg-2ol A % dh S 2 A}
o EFeI-AAE (D8’ T AMEZS =83, D91 2] Rvisse (D8 T AlEe] thald 713 A3k oy e=s
etk 3 5= 870 eofm|iat A do]l oW 15 A 1D91e] oV EX wfgE wAIFTH(A AduE
19 WA 1339] d9jEx),

¥ 5

(MEgteo dsid=s B 1 FX).

1 HMTINYQFGDVDAHG | 51 A{\fIfI'GY AATAAT | 101 | LSANRAVKPTGSAA
2 | FGDVDAHGAMIRAQA |52 ?}l\i?ATEALLPF E |102 ;(PTG SAAIGLSMAG
3 GAMIRAQAGSLEAEH 53 EEL-PFED APLITNP | 103 ISGL SMAGSSAMILA
4 | AGSLEAEHQAIISDV 54 ﬁPLITN’PGGLLEQ 104 QSAMILAAY'HPQQFI
T
5 | HQAIISDVLTASDFW 55 éE}LLEQAVAVEE 105 | AYHPQOQFIYAGSLS
6 | VLTASDFWGGAGSAA | 56 éA[DVEEAIDTAAA 106 1[Ag’AGSLSALLDPSQG
7 | WGGAGSAACQGFITQ 57 ]T;ng;\ ANQLMNN | 107 | ALLDPSQGMGPSLI
VPQA G

_87_



[0648]

8 | ACQGFITQLGRNFQV | 58 | LMNNVPQALQQL | 108 | GMGPSLIGLAMGDA
AQP G

9 | QLGRNFQVIYEQANA |59 | ALQQLAQPAQGV | 109 | GLAMGDAGGYKAA
VPS DM

10 | VIVEQANAHGQKVQA |60 | PAQGVVPSSKLG | 110 | GGYKAADMWGPSS
GLW DP

11 | AHGQKVQAAGNNMAQ |61 | SSKLGGLWTAVS | 111 | MWGPSSDPAWERN
PHL DP

12 | AAGNNMAQTDSAVGS | 62 | WTAVSPHLSPLSN | 112 | PAWERNDPTQQIPK
VS L

13 | OTDSAVGSSWADDID 63 | LSPLSNVSSIANN 113 | PTOQIPKLVANNTR
HM L

14 | SSWADDIDWDAIAQC | 64 | SSIANNHMSMMG | 114 | LVANNTRLWVYCG
TGY NG

15 | DWDAIAQCESGGNWA | 65 | MSMMGTGVSMT | 115 | LWVYCGNGTPNEL
NTLH GG

16 | CESGGNWAANTGNGL | 66 | VSMTNTLHSMLK | 116 | GTPNELGGANIPAEF
GLA

17 | AANTGNGLYGGLQIS |67 | HSMLKGLAPAAA | 117 | GANIPAEFLENFVRS
QAVE

18 | LYGGLQISQATWDSN | 68 | PAAAQAVETAAE | 118 | FLENFVRSSNLKFQ
NGV D

19 | SQATWDSNGGVGSPA | 69 | ETAAENGVWAMS | 119 | SSNLKFQDAYNAAG
SLG G

20 | NGGVGSPAAASPQQQ |70 | VWAMSSLGSQLG | 120 | DAYNAAGGHNAVE
SSL NF

21 | AAASPQQOQIEVADNI 71 | GSQLGSSLGSSGL | 121 | GHNAVFNFPPNGTH
GA S

22 | QIEVADNIMKTQGPG |72 | LGSSGLGAGVAA | 122 | FPPNGTHSWEYWG
NLG AQ

23 | IMKTQGPGAWPKCSS |73 | AGVAANLGRAAS | 123 | SWEYWGAQLNAM
VGS KGD

24 | GAWPKCSSCSQGDAP | 74 | GRAASVGSLSVPP | 124 | QLNAMKGDLQSSL
AW GA

25 | SCSQGDAPLGSLTHI 75 | SLSVPPAWAAAN | 125 | AMKGDLQSSLGAG
QAV KL

26 | PLGSLTHILTFLAAE 76 | WAAANQAVTPA
ARAL

27 | ILTFLAAETGGCSGS 77 | VTPAARALPLTSL
TS

28 | ETGGCSGSRDDVVDF 78 | LPLTSLTSAAQTA
PG

2G| SRDDVVDFGALPPEI 79 | SAAQTAPGHMLG
GLP

30 | FGALPPEINSARMYA 80 | GHMLGGLPLGHS
VNA

31 | INSARMYAGPGSASL | 81 | PLGHSVNAGSGIN
NA

32 | AGPGSASLVAAAKMW |82 | AGSGINNALRVPA

RA

33

LVAAAKMWDSVASDL

83

ALRVPARAYAIPR
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34 | WDSVASDLFSAASAF 84 :il:’AIPRTPAAGFS
35 | LFSAASAFQSVVWGL 85 EﬁAGFSRPGLPVE
36 | FQSVVWGLTVGSWIG | 86 ;(E;LPVEYLQVPSP
37 | LTVGSWIGSSAGLMA 87 EBIIVP SPSMGRDIK
38 | GSSAGLMAAAASPYV |88 ;I%RDIKVQFQSG
39 | AAAASPYVAWMSVTA | 89 SEQN_SGGNNSPAV
40 | VAWMSVTAGQAQLTA | 90 IEI’;;AWL LDGLR
41 | AGQAQLTAAQVRVAA |91 f[?ﬁr‘)LRAQDDYNG
42 | AAQVRVAAAAYETAY |92 ]‘SE; NGWDINTPA
43 | AAAYETAYRLTVPPP |03 [}:]\]?TV"\;’AFEWYYQSG
44 | YRLTVPPPVIAENRT 94 I\;VSY YQSGLSIVMP
VGG
45 | PYIAENRTELMTLTA 95 | SIVMPVGGQSSFY
46 | TELMTLTATNLLGQN 96 EII())SSFYSDWYSP
47 | ATNLLGONTPAIEAN 97 ggf(‘;r’SPACGKAGC
48 | NTPAIEANQAAYSOM 98 g;?x; GCQTYKWET
49 | NQAAYSQMWGQDAEA | 99 f(];-l;thTF[ _TSELPQ
50 | MWGODAEAMYGYAA | 10 ?SI;EL PQWLSANR
T 0 | AVK

C57BL/6 wF9-2~(n=4/")°] FEEZS 294, IDII+GLA-SE HE+= IDI1-RNA wWialo = 13] i.m. AR |3
stAl7)aL, AE BdP e H7HE 9kl 3F S vAE FASGITE. 1 AFE (D4+/(D44+e] WiEE, =
IFNy, IL-2 2 TNFa & 2&3l= D8+ T Al WMEEZA FAHT(E 33 A). p<0.059] EAS2 24
S| YBARMIS o] A B 131, HER BALES] Q). 13]9] W3l o | IDII+GLA-SE(eHul =) Al
IFNa, INF % IL-2¢] Jo 2 3= THL (D4 T A% WHe-S X3k whd | [D9I-RNA WAl
(D4t IL-2 Whes s = AUSATE. ofw ek WAk of Agdelr] 135]e] W) Foll Folgh (D8+ T A2 Whe

12 >t
K

O

o rlo o[ ted
1%
ol
ol
;O
o

Mtb H37Rvell thdh &%5-& Egh AA WA PSHJATE. 73 C57BL/6 PF9-2=(n=7/7)9] ZZEF Nt H37Rvi
A ARG E 7] 3F Ao, 1pgd] IDII+GLA-SE, &3} nulolelx &2 AFo] ID9I-RNA ZAE, w= 2d54a 3k
AeA|Z k. HHE o} Pr%e Mtb H37RvE A&7 3 330 Yol ExRE H71e9dth(% 33B). L
Atz 3F AERA F 3F00 vk-29 ) elM Log 10 wrelglol A4X (He IA &9 C(FU)E ebdn.
2lele wlalgk p<0.059] oS WYl the vl o] &3 A wAleta HER
AbE]o] dth. ID9I4GLA-SE %! IDI1-RNA WA & v}, 7+ 5 35 = ujelA] wteg]o} Fate] Az 549
uke} o] Mtb H37Rvoll o]&k 7Hqdell diafA] 13] st Fof

AAlel 18, A gAle] NLC Agste 2jt=ol o3 Adau A=

> R
o
Ky
to,
ro
me
dg
dr
A
M
1%
mlo |
kd

F

vlelgl~ fd EHES A = wel A5Aein, o 2 g A3
of W&k THI-H3FH % FSS =RAZA F drd. 3 [Temizoz et al., Curr Opin Pharmacol 41: 104-
113 (2018); lurescia et al., Front Immunol 9:711 (2018); Reed et al., Nat Med 19(12): 1597-608
(2013)]. 7% % Ao uwghr, ik ZgAl= A= (TLR3, TLR7/8, TLR9) i+ Alo]E£:(RLR, STING-1) Al
Al T shtel Agtete] dEHE 2 7|E §‘r6‘ d Al EFER] AARS Ap=AI7Ith, TLR3 9 RIG-T AlA= HEgh
MHC T w@idof digh &¢o wa-AAE F 1 71 Ao dulA Qlar, webA dd-5olA AEEA T €
T(CTL)E JA}E=S <49 D8+ T Aﬂz-g— 33 70tk E3 [Jelinek et al., J Immunol 186(4):2422-9
(2011); Hochheiser et al., J Immunol 196(6):2439-43 (2016); Schmidt et al., Front Immunol 9:898
(2018)] =z, o474 & H“ﬂZ}aL, itz A2 FA(NLC) 2 Al st TLRS(dsRNA) 2 RIG-1(5' ©-ol A
Egfo] L Aado]Eo| 9]t dsRNA) 2F&A|7F F FH, Q7 PBUC-F A4 A, 2 Rl--mac-6(MM6) A EF=o]
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A dlo]7| = 2-gAlel wieiA Al ARTR s

‘|9r
As: F(1:0):HMV= TLR3 2 RIG-I/MDAS ARE ASIAZ 4 = I dsRNA frAFA|o] L, Invivogen® &
FE I, RIBOXXOL2 Riboxx GmBHZH-E] 918 50 bp $4d TLR3 dsRNA ZHg-Alo]t}, SEVDI(Alt}e] wf
ot~ Agt )= 5 -Edfo] XA o]E T E 7} dsRNA RIG-I ZH&Alolar, A 7HlE T2 EF o}
A A E A [ Martinez—Gil et al., J Virol 87(3): 1290-300 (2013)]. NLC A&, Corden Pharma® £ ¢
DOTAP(N-[1-(2,3-T}o] & e A A X2 F]-N N N-Egte|wdd Ry F=2Zeo|=), Sasol Limited2FE <]
Dynasan® 114(Z8AE Egoln|g] 2 o]E), % Sigma-AldrichZH-E 9], A2F LU, Span® 60(&EH & B
glotglo]E), Tween® 80(ol|HAs} &He Ri-gHdolE) 9 AMEZLAGER o3-S X338k, d94e
2 95 7hsd AloFE o8&l A IDRICN o3l Alx=HATt.

NLC Az W =34, 11 Ad FEAE Egtolv]g] 28 o] E(Dynasan® 114), H]-o]2d AAEAA &4
g Ha-2Eolgo] E(Span® 60) B Fol24d A& DOTAPE o] Folx] 2. U/S 100me Hl o] Ao Axsta o4
= el 60CE 7FEatith. 10mM A EEAUGESR o|FstE 4 Hlo]24d AW Tween® 8008 o] Fof
2 S AR 100m HlolA A Axstal 60TCE I, aLA "é—‘i‘
oY Aol HAAFoEM od AH A S WSk, o]/ (biphasic) AE
(Silverson Machines, Inc.)9} & 3}sle] nm3E-37]9) NLC 94E AASAT. 249 NLC EFES 30,000
psiolA 103]¢] el =3 %ot M-110P mlo]|AE2-F%53}7] (microfluidizer) Microfluidics, Corp.)
A5ttt 4 F AFRHOLS) ol o SAR vkek e HF A A7)= 40 WA 50m(z-E 7 AR
[e]
[

03:

A (PDD= 0.1 WA 0.2300. vhAl Fs8be AlF2 0.2m Ee]olBdE9 A4 HHz H$4
IA71AL, 2 WA 8TollA AstAnk. AIA ] NLC A1 (QG942) o] =fshets] 542 & 60 Algs o] Utt.

FZ6
NLC DOTAP Span 60 |Tween 80 25l [%| Dynasan Z-B+ [mm]  [AE AH pH
ZEWNS [%w/v ] [%w/v ] [%w/v] w/v] 114[%w/v] |(PDI) (V]
QG942 3.0 3.7 3.7 3.75 0.25 40.55 28.4+1.27 5.78
(0.20)

PBMC-DC At Wb: RNA o}SfRbEE vhekdh Az ad o] E(N:P) HlolA] NLC9F &3t 2g 9lolA 308 &
b <lifHoldel s A7 oem-Avd HJAE 4T ? Sith. H wikE AEE TPgE RNA 8ol A
EgAstE AsE A5k, &7 whe S4dE& AT = 304 WA EollM, 6139 <Akt FAARRE 9
PBMC-DCE NLC("QG942 A@shel") B dlol7l=("mAlgste ")k A sk E2]IC:IMV, RIBOXXOL 3= SEVDI
2 ATt AR dxa A dzatele B71E. 37C B 5% 0, E971A 2447 <lFtHe]

A Fofl, AAls AR [l 7He T ELISA 71ES ARSI A Al WY miA o] wxe disiA st
Oﬂv} AT A2 AY O vla AgE o] &siM o]kl o srasi. P—%k * p < 0.05,
w6 p < 0.005, = p < 0.0005, ##= p < 0.0001.MM6 A|EJA ] AF 277 : RIBOXXOL % pIC:HMWE N:P 15

N E 79 gAF ] oA AFo R A slela, M6 MFER st AFHol”sln o1 F AP AS
Astal IFNa /Bl thaix AAsA (%= 40). NLC #A1F3FE RIBOXXOLE A= M6 HIE:= v A= tiZtol H]
a4 20 WA 309 o B IFNa/B ®HE S5310Th. NLC A @ 3te RIBOXXOL 98k IFNa/B %< AHA
& 2 e FEY] ackHo] k(% 41).
X7
H3 Ay Azl 7-H
[nm](PDI)
QG942 YTz AE @A 40.55 (0.198)
QG843 Brito 5ol mehA AzE Fol4 o d A (CNE) 95.04 (0.092)
QHOO7 o2mg/ml Z1EAF(Signa PR WS 448877) 0.2 <tAStE 4mg Ca/ml 524 101.3 (0.164)
312134 Y=Y AF(Sigma-Aldrich ZFEF21 WS 900194)
QHO05 2 mg/ml 7]EAF(Polysciences 7FEHZ=1 W3 21161) 02 <FA3E 4mg Ca/|91.8 (0.177)
0 =AFEEO1 3] A L=} (Sigma-Aldrich ZVE 21 W3S 900194)
QH006 2 mg/ml 71EAF (Sigma FVEEI S 448869) 02 A3t E 4mg Ca/ml 4 [77.93 (0.184)
AEEo13] 4] =92} (Sigma-Aldrich 7221 W3S 900194)
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QHO08 2 mg/ml 7)EAH(Sigma FPEHET HME 419419) 0.2 <A 3tE 4mg Ca/ml 54H93.69 (0.186)
391314 YA (Sigma-Aldrich Z}F2E 1 W3 900194)

QHO09 olated kAR HeE i A, 1 mg/ml 7] EAF(Polysciences ZFE&E 1 W(294.1 (0.217)
T 21161) 0 2 <tA 3 E 2mg Al/ml Alhydrogel

QH142 olxted grE=AR AHYst YA, 1 mg/ml Z]|EAH(Sigma FFEET WH3E|304.8 (0.291)
419419) 0. &2 <FA3lE 2mg Al/ml Alhydrogel

QH141 oAk AR AHEEZ U, 1 mg/md 7]EAH(Signa JFEEI W5 (318.3 (0.288)
448877) 2. 2 oA 31E 2mg Al/ml Alhydrogel

QH140 ol gEAE HEHIZ YA, 1 mg/ml 7)EAH(Signa JFEE 1 W 3|347.4 (0.307)

448869) 0.2 o174 3}H 2mg Al/m¢ Alhydrogel
QH115 7.5 mg/ml Zot=A A (Polysciences 7FEE21 W3E 06519)02 ¢kA3lE9(72.2 (0.200)
mg Al/ml Alhydrogel
QHO11 30 mg/m¢ EZPolaHAH(Sigma FFEET WE 53 5931) 02 <rAEE 9mg|77.28 (0.144)
Al/ml Alhydrogel

o]%-7F=t RNA(dsRNA) oFFRFEE NLC(WG942) 9k Al siste=x Zuigct. SEAPE  ¢&slste d&Ed&
RNA(ssRNA)E= dsRNA(A & dsRNAE E-fAF 4284 3(TLR3) 7=, oA, &2 (1C)(Poly(IC))(Invivogeno.
2RE Y dsRNAS] &4 1.5 WA 1.8kb FAFAl), RIBOXXOL(RiboxxZH-E1¢] 50bp ¥4l dsRNA), SEVDI(A]E@uj
ZAARE o2k 550 bp Althe] wlolg]~ A M4 RNAE E3h) & A tiZ2ad Fe-AYIA|A e Ly
of gk o}FRtE A=) EHE Wl givh(= 354 WA E 2 364 WA D).

dsRNA o}FHFE = HEK293 M EoA SEAP WdlS& Yol2AlZl AL AT, oAy, = 37(SEAP + TLR3 #3F
T+ NLCE dEstste wvledel 2] nlo]# 2~ (VEE) #l&E2]&(VEErep)) 3. T3, Q1ZF DColA9] VEErep
AL wx s Agd 109 HAA AdH FAFYst], SEAP 2 1P-109] F7kd HdE JSeu(=
38A WA B).

obFREE | oA, TLR3 kol theh WA vhge ma b Al TR oEA, AhY, AFLAS X
sl oldAe] AYe] &), MEHoR iz NLC ARgl F7lelA FUE S qld. olste] Age
Hiltonol ®l <J&l A X8 WU wh-gol st AP JFS A, Hiltonol ® (FE-ICLO) = 71 AWE
AER 2, FEo|wal-FgAtolEdAt o7t RNA B E2]-L-gte] o] 4 H3-A o]},

E 8olA9 AP svlEle] vleae FdU-5old qA wS(FH AviEA FEE) 2 uFe] FY-5olF
2 F(recall) (el 2J3t 44 o] o] o]ojA] Ale] &7}l ELISAY] <Ja AA)S sz AFS-S ST
SR 2F@ AGLAY #AHA" 4 X A-A(synthetic lipid-A: SLA) F=A4E &3 [Coler et al.,
PloS one 6(1):e16333 (2011)]e o]u] Z]xj=]o] UAtt. SLAE HFAQl F5F oAdMA(SE)Z adsted (&4
[Van Hoeven et al., PLoS One. 11(2): e0149610 (2016)] 3}x=), SLA-SE 3+ =F LS FAs3AT.

# 8
T F2 gz Hiltonol® &%F AP (EFE)
10 Aofat) 1ug - AT
2(714 Hiltonol ® 1ug 10 PSS
=)
3(100yg H=FrH/vFS-2) 1ug - nanoAlum 2/PEG
4 lug 10 nanoAlum 2/PEG
5 lug - SE
6 lug 10 SE
798 dxH) lug - SLA-SE
(A d=x=a) - - -
SLA = 3P A& A; SE = 914221 oA, nanoAlum 2/PEG = nAlum PEG200-DSPE.

7] E 8 R B E 10 A 139] QAL o WA (SE) &
of AxHUY. SEE vl 2Ed EARERRY R ERAME 438 ks
2 o

2

s ool(~Tel) e o)
o}, ol@A He 7o) tieF 100mo] T TEAbelh. Bx BEEE Axat AL Ws A Wy
A3 BPat AL AU BT Az ete], LAY 24 AL AEHon Axagrt. odak )
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a4, 0.76g9] vtelrEl2Ed XA EIEZH(DMPC) +2-& 3.4g9 ’\‘:rq‘ali of M7lslitt. DMPC 2 ¥4 & &
&3l WS DIPC7E LYol 24t wi7hA] 70C=E 7HE® 253 8o siX st 4 el dialiA, Al <l

Ry, Al QIR E, 2544 188 4 FEAES 2o 747}0}5—7 A 2 ste] pH 6.25¢04 27mM
F A @EAl, 25 mg/me SEAIE R 0.4 mg/ml EFAMY 1885 T4 s Az oo
A, Y 10 BAN T 4 490 &89S ek (4 ?_]Z] w3 =3 =9A 2 AAAE Y A
38 &3 =5 FH]|3F Silverson LoM-AS o] &31A1) 7,000 WA 10,000 rpmollA] 10% FoF mAd &3tsh
24 7t AgsiA A8 oEAS P, oo, Ao odHE (dAXd, M-110P Microfluidics
ZRAAME o]&A) 30,000 psiolA 163] F7] &<t Lt wASe o3 AEleta, 10CE AAE =g
2}zl A AT HE APS 0.2-um PVDF & 34 A5 AZE &3 944 53t o #sar, wvfe
of AT, EA FHEe st a@vtE e 9§ AFdde] AH=kst, giAdd dojRE AES o)g
FIPLColl ©]g DMPCS] Awst, &4 #F 4bghel] ofg Six} A719 54, ple 54 2 A1Z4H4 939 A7ts
SHlTh. BE ghS ddd He il AFS FAE Ak 109 A 292 S A A ZTE.

=5

r1r n

3

©
>

2~

l.,
rﬁ rﬂ“

rko{«
® o |

-~

‘Io
].

i

O
UOV e on

X9

Qe T

2= A 90.0% v/vol
YA E 1.8% v/vol
Al QAR FH 23.67mM
A2 QAR E 1.296mM
ol 10.0% v/vol
ZE2AH 188(Z A E Ay ZySAZadde FF3A]) 0.09% w/vol
1,2-tfolm]g] 28 -sn-F A E-3 ~E 22 (DMPC) 1.9% w/vol

he g 0.0 F §HOE 7 bObFUE AYoR WAL, vhaE FAL 11

5% 002 28 AH AATAAT. A 1 W B MR 510 e/ 85 Hiltonol ®2] 21e] Al 4

Adetn, @S Fulekn, WA Bes fFEPEAY ofRE AYH] Slstel

. A vk szyEd @98 Agsel, F4 Gl HGsHA

SgszAEel WYl G0l AFA AAE ZAAE AE B WEODE UG, FH-5aD B

& 5914 94, =2 o ‘;1 1661 okoladel thaldl % Ig6ol thsh #Ajstel Jele] W BFUMNy
= e ne)e WHTHE 45).

A% Wes} ¥ 210, B Folx, 1o MFS AASYY. v AT AgAe Fulsta, 2x107) AE
o)
o=

=4
/4E& 10 mg/mb AT FA(LEISH-F2 &) 7} Afdo) sty dd-5old 2 F vbgS H7Isicth. 4d & n
A Ao go] AfolEFFCle] EH]E A ZALS] A A](eBioScience)oll wEhA Alo] EF}

:l:‘;

&1 ELISAC <]l A7d3t3l
o = 46A 2 = 47AA JL-5 FHZFE . Thepel ZEFYL [FNy EHlo o9& EATHEUT(E 468 ¥ =
47B). T3 £ 47Col| A IFNy+INFat, % 47ColA CD 154+, % 47EollA] ZLA:NA}<) (Granzyme) B+E F=x3Ho).
Z37-4 3 Hiltonol® ©%3¥ 9¥], SE T3 nancalum 5 Hiltonol®9 EFE A FI-Eo)% A=
FEatge. 28 3 Hiltonol®/SEE 74 73k 5&94——5— 14 1gG2c W53 AFsFY. T3, SE ==
nanoalum % Hiltonol®9] &3E AP FY-E50]% [Ny FF WS FE33 0.

AR A RS0l A WSS A HAY) o W AL FA-Kol AT(FA AT o
3l o] H ® 13049 ARG 7ol

Ao} ol o]oja]l Alo]EFEQ] ELISAC] 93] A€ )S LAA7|=d AE
o] A e~ E T G2 AFdA JFTHA. (delE HAA])
# 13
T Fagda Hiltonol ® Ay A A5
() L2 (ue) () ()
1A dx) 14 0 0 686
27154 Hiltonol® thzt) 14 35 0 651
3 14 0 350 Alum 336
4 14 35 350 Alum 301
5 14 0 175 nanOAlum 511
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6 14 35 175 nanOAlum 476
7 14 0 140 SE 546
8 14 35 140 SE 511
9 14 0 140 SLA-SE 546
10(574d dx) 0 0 0 700
* Hiltonol ®(10xg) 2 mg/ml, Alum = (100xg) ALOO7 2 mg/ml,
nanoAlum = (100xg) nAlum PEG2000-DSPE 4 mg/ml.

[0672] C75BL/6 Ph§-2=(34% 5712)) & Bk 0.1n00] F 849 AXF LEISH-F3+ @l + o}FE Agow Welsh
Zoh. w25 # 99 4% AFeR 50, 10 B 2 mg/E%F Hiltonol® B ¥ 1 mg/ &% @dR np9-29
Eo Edulo] 100e] FALel s 13 A¥ 2 WAt

¥ 10
[0673] T F3+(NSDC) &3 & Hiltonol® &% 3
(E3E)

154 dz=) - — —

206k g Z) 1ug — ik

39 Hiltonol® thx<) 1ug 50 AT

4(Z9 Hiltonol® tx) 1ug 10 A

5(3F8] Hiltonol® Wx<r) 1ug 2 AT

6 lug 10 nanoAlum 2, PEG
7 lug 2 nanoAlum 2, PEG
S(AE dxEd) lug — nanoAlum 2, PEG
9 1ug 10 SE

10 lug 2 SE

11(AE gz=a) 1ug - SE

[0674] dost sol, Adsta, dHS THlsta, WYt s FEA=AS 2] fAste] FU-SolH A wt
<ol el EAskelth. Wgstd vhe-AmREHe S AAstel 4 4UH(AGsEA @2 vhe-AEE Y
ol e AAdE AR o & HF F3 EEODH)E LY. FA-5olA A w2 LEISH-F3+
Felol talM & IgGol whel ZA3TH(E 48 x| L= 49)

[0675] 23|72 & SE ¥ nanoalum & Hiltonol®9] Z3E AL Ag Hiltonol® WEHTE o & 3Y-Eo|4 3
o KeX

Hiltonol® % Ag/Hiltonol®/nanoalum % agel

= =
Hlg| A FU-5olZ IFNg & &S SUAHY. o] AE H3 (D8 T M7} Ag/Hiltonol ®/SES] ]k %3]
7Hztol] old] WMAE 4 e S YTEA L, FH-FFH2 250 294E YeER L, SE F 2ug Hiltonol ®2 50
pg 232l nAYslE Hiltonol ®9] WSS FE=3TH = 48 WA &= 51).
[0676] T OE AT oA, dHgdAd vkgol tist sk WAl dde] kS (75BL/6 mlf-2xol ¥ 109 AP
Fol (234 2 ARSI, & 50 3.
x 11
[0677] T F3+(NSDC) TLR3 2H-&-A) TLR3 Z-&-A| A
gz |F (1) (£3FE)
134 diz=a) - o — -
2 ojzx=a) lug - — S hihin
3 1ug ZI1:C LMW 10 25
4 lug Z1:C LMW 10 SE
5(Z1:C HMW HZET) 1ug Z2]1:C HMW 10 Ao
6 lug Z21:C MW 10 SE
7(EF:C A &) lug Z21:C LMW 2 SE
8(ZHI:C ALH) 1ug Z21:C MW 2 SE
9(AY =) 1ug - — SE
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[0678] th2 ATelA, C75BL/6 vk (g svkel, 233 5w whgol tejr] Svhe], FAg F svhE)elA &
119] Ag T s Foistal WY vk sk g M dde] Jds ZAEIGIT
¥ 12
[0679] = F3+(NSDC) TLR3 ZH&-A TLR3 Z-&-A) A3
ez L% (ug) (£9E)

1A gi=ah) - — — o
20 tizat) 1pg — — A
3(A9] Hiltonol® Wx+H) lug Hiltonol ® 50 A A
4(Z4%] Hiltonol ® WZF) lug Hiltonol® 10 Al
5(3}1¢] Hiltonol® Wx+*) lug Hiltonol ® 2 Al
6 1ug Hiltonol ® 10 SE
7 lug Hiltonol ® 2 SE
8(ZHI:C LMW HZET) 1ug Z21:C LMW 10 Al
9 lug Z1:C LMW 10 SE
10 1ug ZZ1:C LMW 2 SE
11(Z21:C HMW ti=x+) 1ug Z21:C HMW 10 Al
12 1ug Z21:C HMW 10 SE
13 lug Z21:C MW 2 SE
14(AY g=x=a0) 1ug - — SE

[0680] Hiltonol®] SE AW @d-5ol4 [Ny F=o ta|r &§%F ¥H5g Zestola, 1L-5 e A Zus

ATH(= 51 WA 52). MHC I-Agtel efe]=(CHB)ll thdtk whg-2 X %O}B}( 52B).
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SEQUENCE LISTING

<110> Infectious Disease Research Institute

<120> NANOSTRUCTURED LIPID CARRIERS AND STABLE EMULSIONS AND USES
THEREOF

<130> W02018232257

<140> PCT/US2018/037783

<141> 2018-06-15

<150> US 62/520,204

<151> 2017-06-15

<150> US 62/540,973

<151> 2017-08-03
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<150> US 62/556,291
<151> 2017-09-08
<150> US 62/563,544
<151> 2017-09-26
<150> US 62/582,859
<151> 2017-11-07
<150> US 62/622,748
<151> 2018-01-26
<150> US 62/622,755

<151> 2018-01-26

<150> US 62/669,262

<151> 2018-05-09

<150> US 62/677,336

<151> 2018-05-29

<150> US 62/680,454

<151> 2018-06-04

<160> 143

<170> PatentIn version 3.5

<210> 1

<211> 877

<212> PRT

<213> Artificial Sequence

<220><223> Fusion protein ID91

<400> 1

Met Thr Ile Asn Tyr Gln Phe Gly Asp Val Asp Ala His Gly Ala Met
1 5 10 15

Ile Arg Ala Gln Ala Gly Ser Leu Glu Ala Glu His GIn Ala Ile Ile

20 25 30

Ser Asp Val Leu Thr Ala Ser Asp Phe Trp Gly Gly Ala Gly Ser Ala
35 40 45
Ala Cys Gln Gly Phe Ile Thr Gln Leu Gly Arg Asn Phe GIn Val Ile
50 55 60

Tyr Glu GIn Ala Asn Ala His Gly Gln Lys Val Gln Ala Ala Gly Asn

- 135 -
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65

Asn Met

Ile Asp

Ala Asn

Thr Trp

130

Cys Ser

Val Ala

225

Trp Ile

Val Ala

GIn Val
290
Val Pro

305

Ala Gln

Trp Asp

100
Thr Gly
115

Asp Ser

Trp Pro

Leu Thr

180
Gly Ser
195

Asn Ser

Ser Ala

Gly Ser

260

Trp Met

275

Arg Val

Pro Pro

Thr

85

Asn

Asn

Lys
165

His

Arg

Lys

Phe

245

Ser

Ser

Val

70

Asp Ser

Gly Leu

Gly Gly

135

Val Ala

150

Cys Ser

Ile Leu

Asp Asp

Arg Met

215

Met Trp

230

Gln Ser

Ala Gly

Val Thr

295

Ala Val

Gln Cys

105
Tyr Gly
120

Val Gly

Asp Asn

Ser Cys

Thr Phe

185

Val Val

200

Tyr Ala

Asp Ser

Val Val

Leu Met

265

280

Ala Tyr

75
Gly Ser

90

Glu Ser

Gly Leu

Ser Pro

Ile Met

155

Ser Gln
170

Leu Ala

Asp Phe

Gly Pro

Val Ala

235
Trp Gly
250

Ala Ala

Gln Ala

Glu Thr

Ile Ala Glu Asn Arg Thr

310

315

80
Ser Trp Ala Asp Asp

95

Gly Gly Asn Trp Ala
110

Gln Ile Ser Gln Ala

Ala Ala Ala Ser Pro

Lys Thr Gln Gly Pro

160

Gly Asp Ala Pro Leu
175
Ala Glu Thr Gly Gly
190
Gly Ala Leu Pro Pro
205
Gly Ser Ala Ser Leu

220

Ser Asp Leu Phe Ser
240
Leu Thr Val Gly Ser
255
Ala Ala Ser Pro Tyr
270
GIn Leu Thr Ala Ala

285

Ala Tyr Arg Leu Thr
300
Glu Leu Met Thr Leu

320
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Thr

Gln

Gly

Glu

Val

385

Asn

Val

His

Ser

Leu

465

Ser

Arg

Leu
545

Pro

Ala

Ala

Tyr

Asp

370

Asn

Val

Leu

Met

450

Lys

Asn

Thr

Val

Val

Pro

Ser

435

Met

Gly

Gly

Asn Leu Leu Gly Gln Asn

Tyr

340

Pro

Pro

Ser
420

Pro

Leu

Val

Leu Gly Ser

515

500

Ser

Asn Gln Ala

530

Thr

Ser

Ala

Leu Gly His

325

Ser

Thr

Leu

405

Ser

Leu

Thr

Trp

485

Ser

Val

Val

Ala

Ser

Gln Met Trp Gly

345

Ala Ala Thr Ala
360
Ile Thr Asn Pro
375

Ala Ile Asp Thr

Ala Leu GIn Gln

Lys Leu Gly Gly

Ser Asn Val Ser
440
Gly Val Ser Met
455
Pro Ala Ala Ala

470

Ala Met Ser Ser

Gly Leu Gly Ala

505

Gly Ser Leu Ser
520

Thr Pro Ala Ala

535

GIn Thr Ala Pro
550

Val Asn Ala Gly

Thr Pro Ala
330

Gln Asp Ala

Thr Glu Ala

Leu Ala Gln

410

Leu Trp Thr

Ser Ile Ala

Thr Asn Thr

460

475

Leu Gly Ser
490

Gly Val Ala

Val Pro Pro

Ile Glu Ala Asn

Glu Ala

350

Leu Leu
365

Leu Glu

Asn Gln

Pro Ala

Ala Val

430
Asn Asn
445

Leu His

Glu Thr

Gln Leu

Ala Asn
510
Ala Trp

525

335

Met

Pro

Leu

415

Ser

His

Ser

Gly
495

Leu

Arg Ala Leu Pro Leu Thr

540

Gly His Met

555

Leu Gly

Gly

Ser Gly Ile Asn Asn Ala
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Tyr

Phe

Met

400

Pro

Met

Met

480

Ser

Ser

Leu
560

Leu
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Arg

Phe

Ser

Ser

625

Asn

Asp

Trp

Arg

705

Tyr

Pro

Pro

785

Val

Val Pro

Ser Arg

595

Met Gly
610

Pro Ala

Gly Trp

Leu Ser

Trp Tyr
675

Glu Thr

Ala Val

Ser Ser

Ser Leu

755
Asp Met
770

Thr Gln

Tyr Cys

565
Ala Arg Ala Tyr
580

Pro Gly Leu Pro

Arg Asp Ile Lys
615
Val Tyr Leu Leu
630
Asp Ile Asn Thr
645
Ile Val Met Pro

660

Ser Pro Ala Cys

Phe Leu Thr Ser

695

Lys Pro Thr Gly
710

Ala Met Ile Leu

725

Ser Leu Ser Ala
740

Ile Gly Leu Ala

Trp Gly Pro Ser
775
Gln Ile Pro Lys

790

Gly Asn Gly Thr

805

570

Ala Ile Pro
585

Val Glu Tyr

600

Val Gln Phe

Asp Gly Leu

Pro Ala Phe
650
Val Gly Gly

665

Gly Lys Ala

Glu Leu Pro

Ser Ala Ala

Ala Ala Tyr

730

Leu Leu Asp
745

Met Gly Asp

760

Ser Asp Pro

Leu Val Ala

Pro Asn Glu

810

Arg Thr Pro Ala
590
Leu Gln Val Pro

605

Gln Ser Gly Gly
620

Arg Ala Gln Asp

635

Glu Trp Tyr Tyr

Gln Ser Ser Phe

670

Gly Cys Gln Thr
685
GIn Trp Leu Ser
700
Ile Gly Leu Ser
715

His Pro GIn Gln

Pro Ser Gln Gly
750
Ala Gly Gly Tyr
765
Ala Trp Glu Arg
780
Asn Asn Thr Arg

795

Leu Gly Gly Ala
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Ser Pro

Asn Asn

Asp Tyr

640

Gln Ser

655

Tyr Ser

Tyr Lys

Ala Asn

Met Ala

Phe Ile

735

Met Gly

Lys Ala

Asn Asp

Leu Trp

800

Asn Ile

815
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Pro Ala Glu Phe Leu Glu Asn Phe Val Arg Ser Ser Asn Leu Lys Phe

820 825 830

Gln Asp Ala Tyr Asn Ala Ala Gly Gly His Asn Ala Val Phe Asn Phe
835

840 845

Pro Pro Asn Gly Thr His Ser Trp Glu Tyr Trp Gly Ala Gln Leu Asn

850

Ala Met Lys Gly Asp

865

<210> 2

<211> 94

<212> PRT

<213>

<400> 2

Met Thr Ile Asn Tyr

1 5

Ile Arg Ala Gln Ala
20

Ser Asp Val Leu Thr

35
Ala Cys Gln Gly Phe
50

Tyr Glu Gln Ala Asn
65
Asn Met Ala Gln Thr

85
<210> 3
<211> 105
<212> PRT

<213>

<400> 3
Asp Asp Ile Asp Trp

1 5

855 860

Leu Gln Ser Ser Leu Gly Ala Gly

870 875

Mycobacterium tuberculosis

Gln Phe Gly Asp Val Asp Ala His Gly Ala Met
10 15

Gly Ser Leu Glu Ala Glu His Gln Ala Ile Ile

25 30

Ala Ser Asp Phe Trp Gly Gly Ala Gly Ser Ala

40 45

Ile Thr Gln Leu Gly Arg Asn Phe Gln Val Ile
55 60

Ala His Gly Gln Lys Val Gln Ala Ala Gly Asn

70 75 80

Asp Ser Ala Val Gly Ser Ser Trp Ala

90

Mycobacterium tuberculosis

Asp Ala Ile Ala GIn Cys Glu Ser Gly Gly Asn

10 15
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Trp Ala Ala Asn Thr Gly Asn Gly Leu Tyr
20 25
GIn Ala Thr Trp Asp Ser Asn Gly Gly Val
35 40
Ser Pro GIln Gln Gln Ile Glu Val Ala Asp

50 55

Gly Pro Gly Ala Trp Pro Lys Cys Ser Ser

65 70

Pro Leu Gly Ser Leu Thr His Ile Leu Thr
85 90

Gly Gly Cys Ser Gly Ser Arg Asp Asp

100 105
<210> 4
<211> 393
<212> PRT
<213> Mycobacterium tuberculosis

<400> 4
Val Val Asp Phe Gly Ala Leu Pro Pro Glu

1 5 10

Tyr Ala Gly Pro Gly Ser Ala Ser Leu Val

20 25

Asp Ser Val Ala Ser Asp Leu Phe Ser Ala

35 40

Val Val Trp Gly Leu Thr Val Gly Ser Trp
50 95

Leu Met Ala Ala Ala Ala Ser Pro Tyr Val

65 70

Ala Gly Gln Ala GIn Leu Thr Ala Ala Gln

85 90
Ala Tyr Glu Thr Ala Tyr Arg Leu Thr Val
100 105

Glu Asn Arg Thr Glu Leu Met Thr Leu Thr

Gly

Gly

Asn

Cys
75

Phe

75

Val

Pro

Ala

SIHS31 10-2024-0096685

Gly Leu Gln Ile Ser
30
Ser Pro Ala Ala Ala
45
Ile Met Lys Thr Gln

60

Ser Gln Gly Asp Ala
80
Leu Ala Ala Glu Thr

95

Asn Ser Ala Arg Met

15

Ala Ala Lys Met Trp
30
Ser Ala Phe Gln Ser
45
Gly Ser Ser Ala Gly
60
Trp Met Ser Val Thr
80

Arg Val Ala Ala Ala
95
Pro Pro Val Ile Ala
110

Thr Asn Leu Leu Gly
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Gln Asn

130

Trp Gly

145

Thr Ala

Asn Pro

Asp Thr

Ser

Ser Met

Ser Ser

Ala Pro

115

Thr Pro Ala

Gln Asp Ala

Thr Glu Ala
165
Gly Gly Leu

180

Leu Ala Gln

Leu Trp Thr

Ser Ile Ala
245
Thr Asn Thr

260

Gln Ala Val
275

Leu Gly Ser

Gly Val Ala

Val Pro Pro

325

Arg Ala Leu
340
Gly His Met

355

120
Ile Glu Ala

135

Glu Ala Met
150

Leu Leu Pro

Leu Glu Gln

Asn Gln Leu

200

Pro Ala Gln
215
Ala Val Ser

230

Asn Asn His

Leu His Ser

Glu Thr Ala
280
GIn Leu Gly
295
Ala Asn Leu
310

Ala Trp Ala

Pro Leu Thr

125

Asn Gln Ala Ala Tyr Ser

Tyr

Phe

185

Met

Pro

Met

Met

265

Ser

Gly

Ser

345

Gly

170

Val

Asn

Val

His

Ser

250

Leu

Ser

Arg

330

Leu

Leu Gly Gly Leu Pro

360

Tyr
155

Asp

Asn

Val

Leu

235

Met

Lys

Asn

Leu

315

Asn

Thr

Leu

140

Ala Ala Thr

Ala Pro Leu

Val

Val

Pro Gln

205

Pro Ser Ser

220

Ser Pro Leu

Met

Gly Thr

Gly Leu Ala

270

Gly Val Trp

285
Gly Ser Ser
300

Ala Ser Val

Ser Ala Ala
350
Gly His Ser

365

- 141 -

Gln Met

Ala Leu

Lys Leu

Ser Asn

240
Gly Val
255

Pro Ala

Ala Met

Gly Leu

Gly Ser

320

Thr Pro

335

Gln Thr

Val Asn
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Ala Gly Ser Gly Ile Asn Asn Ala Leu Arg Val Pro Ala Arg Ala Tyr

370
Ala Ile Pro Arg Thr
385
<210> 5
<211> 285

<212> PRT

<213>
<400> 5

Phe Ser Arg Pro Gly
1 5
Ser Met Gly Arg Asp

20
Ser Pro Ala Val Tyr
35
Asn Gly Trp Asp Ile

50

Gly Leu Ser Ile Val

65

Asp Trp Tyr Ser Pro
85

Trp Glu Thr Phe Leu

100

Arg Ala Val Lys Pro

115

Gly Ser Ser Ala Met

130

Tyr Ala Gly Ser Leu

145

Pro Ser Leu Ile Gly

165

Ala Asp Met Trp Gly

375
Pro Ala Ala Gly

390

Mycobacterium tuberculosis

Leu Pro Val Glu Tyr
10
Ile Lys Val Gln Phe
25
Leu Leu Asp Gly Leu
40
Asn Thr Pro Ala Phe

55

Met Pro Val Gly Gly
70

Cys Gly Lys Ala

90

Thr Ser Glu Leu Pro
105

Thr Gly Ser Ala Ala

120

Leu Ala Ala Tyr
135

Ser Ala Leu Leu Asp
150

Leu Ala Met Gly Asp
170

Pro Ser Ser Asp Pro

380

Leu Gln Val Pro Ser
15
Gln Ser Gly Gly Asn
30
Arg Ala Gln Asp Asp
45
Glu Trp Tyr Tyr Gln

60

Gln Ser Ser Phe Tyr
75
Gly Cys Gln Thr Tyr
95
GIn Trp Leu Ser Ala
110
Ile Gly Leu Ser Met

125

His Pro Gln Gln Phe
140
Pro Ser Gln Gly Met
155
Ala Gly Gly Tyr Lys
175

Ala Trp Glu Arg Asn

- 142 -

Pro

Asn

Tyr

Ser

Ser
80

Lys

Asn

160

Ala

Asp
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180

Pro Thr Gln Gln Ile Pro Lys
195
Val Tyr Cys Gly Asn Gly Thr
210 215
Pro Ala Glu Phe Leu Glu Asn
225 230
Gln Asp Ala Tyr Asn Ala Ala

245

Pro Pro Asn Gly Thr His Ser
260

Ala Met Lys Gly Asp Leu Gln
275

<210> 6

<211> 880

<212> PRT

<213> Artificial Sequence

<220><223> pET29 vector

<400> 6

His Met Thr Ile Asn Tyr Gln

1 5

Met Ile Arg Ala GIn Ala Gly

20
Ile Ser Asp Val Leu Thr Ala
35
Ala Ala Cys Gln Gly Phe Ile
50 55
Ile Tyr Glu Gln Ala Asn Ala
65 70

Asn Asn Met Ala GIn Thr Asp

85

185

Leu Val Ala Asn
200

Pro Asn Glu Leu

Phe Val Arg Ser
235
Gly Gly His Asn

250

Trp Glu Tyr Trp
265
Ser Ser Leu Gly

280

Phe Gly Asp Val
10

Ser Leu Glu Ala

25
Ser Asp Phe Trp
40

Thr Gln Leu Gly

His Gly Gln Lys

75

Ser Ala Val Gly

90

190

Asn Thr Arg Leu Trp
205
Gly Gly Ala Asn Ile
220
Ser Asn Leu Lys Phe
240
Ala Val Phe Asn Phe

255

Gly Ala Gln Leu Asn
270
Ala Gly

285

Asp Ala His Gly Ala
15

Glu His Gln Ala Ile

30
Gly Gly Ala Gly Ser
45
Arg Asn Phe Gln Val
60
Val Gln Ala Ala Gly
80

Ser Ser Trp Ala Asp

95
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Asp Ile Asp

Ala Ala Asn

115

Ala Thr Trp
130

Pro Gln GIn

145

Pro Gly Ala

Leu Gly Ser

Gly Cys Ser

195

Pro Glu Ile

210
Leu Val Ala
225

Ser Ala Ala

Ser Trp Ile

Tyr Val Ala

275

290
Thr Val Pro
305

Leu Thr Ala

Asn Gln Ala

Trp Asp Ala Ile Ala GIn Cys Glu Ser

100

Thr

Asp

Trp

Leu

180

Asn

Ser

260

Trp

Arg

Pro

Thr

Ala

Gly

Ser

Pro

165

Thr

Ser

Ser

245

Ser

Met

Val

Pro

Asn

325

Tyr

105
Asn Gly Leu Tyr Gly Gly Leu
120
Asn Gly Gly Val Gly Ser Pro
135 140

Glu Val Ala Asp Asn Ile Met

150 155
Lys Cys Ser Ser Cys Ser Gln
170
His Ile Leu Thr Phe Leu Ala
185
Arg Asp Asp Val Val Asp Phe
200

Ala Arg Met Tyr Ala Gly Pro

215 220
Lys Met Trp Asp Ser Val Ala
230 235
Phe Gln Ser Val Val Trp Gly
250

Ser Ala Gly Leu Met Ala Ala

Ser Val Thr Ala Gly Gln Ala

280
Ala Ala Ala Ala Tyr Glu Thr
295 300
Val Ile Ala Glu Asn Arg Thr
310 315
Leu Leu Gly Gln Asn Thr Pro
330

Ser GIn Met Trp Gly GIn Asp

Gly Gly Asn
110

Gln Ile Ser

Lys Thr Gln

Gly Asp Ala
175

Ala Glu Thr

Gly Ala Leu

Ser Asp Leu

Leu Thr Val

255

Ala Ala Ser
270

Gln Leu Thr

285

Ala Tyr Arg

Glu Leu Met

Ala Ile Glu

335

Ala Glu Ala
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Trp

Ser

160

Pro

Pro

Ser

Phe

240

Pro

Leu

Thr

320

Ala

Met
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Tyr Gly Tyr
355
Phe Glu Asp

370

385

Met Asn Asn

Gly Val Val

Pro His Leu

435

Met Ser Met
450

Met Leu Lys

465

Ala Glu Asn

Ser Ser Leu

Gly Arg Ala
515

Ala Ala Asn

530
Ser Leu Thr
545

Leu Pro Leu

Leu Arg Val

340

Val

Val

Pro
420

Ser

Met

Ser

Pro

580

Pro

Pro

405

Ser

Pro

Leu

Val
485

Ser

Ser

His
565

Ala

Thr

Leu

Ser

Leu

Thr

470

Trp

Ser

Val

Val

550

Ser

Ala Ala
360

Ile Thr

Ala Leu

Lys Leu

Ser Asn

440
Gly Val
455

Pro Ala

Ala Met

345

Thr

Asn

Asp

Ser

Ser

Pro

Thr

Ser

Met

Ser

490

Gly Leu Gly Ala

Gly Ser
520

Thr Pro

535

Gln Thr

Val Asn

505

Leu

Ala

Arg Ala Tyr Ala

585

Ser

Pro

570

Ile

Thr Glu Ala
365
Gly Gly Leu
380
Ala Ala Ala
395

Leu Ala Gln

Leu Trp Thr

Ser Ile Ala

445

Thr Asn Thr
460

Gln Ala Val

475

Leu Gly Ser

Gly Val Ala

Val Pro Pro
525

Arg Ala Leu

540
Gly His Met
555

Ser Gly Ile

Pro Arg Thr

350

Leu Leu Pro

Leu Glu GIn

Asn Gln Leu
400

Pro Ala Gln

415
Ala Val Ser
430

Asn Asn His

Leu His Ser

Glu Thr Ala

Gln Leu Gly
495

Ala Asn Leu

510

Ala Trp Ala

Pro Leu Thr

Leu Gly Gly

560

Asn Asn Ala
575

Pro Ala Ala

590
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Gly

Pro

Asn

625

Tyr

Ser

Ser

Lys

Asn

705

Asp

785

Trp

Ile

Phe

Ser
610

Ser

Asn

Asp

Trp

690

Arg

Tyr

Pro

770

Pro

Val

Pro

Ser

595

Met

Pro

Trp

675

Ala

Ser
755

Asp

Thr

Tyr

Ala

Phe Gln Asp

Arg Pro Gly Leu Pro Val

Gly Arg Asp Ile

Ala

Trp

Ser

660

Tyr

Thr

Val

Ser

740

Leu

Met

Cys

Glu
820

Ala

Val

Asp

645

Ser

Phe

Lys

725

Ser

Trp

805

Phe

Tyr

600

Lys
615

Tyr Leu Leu

630

Ile Asn Thr

Val Met Pro

Pro Ala Cys
680
Leu Thr Ser

695
Pro Thr
710

Met Ile Leu

Leu Ser

Gly Leu Ala

760
Gly Pro Ser
775

Ile Pro Lys

790

Asn Gly Thr

Leu Glu Asn

Asn Ala

Val

Asp

Pro

Val

665

Leu

745

Met

Ser

Leu

Pro

Phe

825

Glu Tyr

Gln Phe

Gly Leu

635

Ala Phe

650

Gly Gly

Lys Ala

Leu Pro

730

Leu Asp

Gly Asp

Asp Pro

Val A

fo5]

795
Asn Glu
810

Val Arg

Leu Gln Val

605
Ser Gly
620

Arg Ala Gln

Trp Tyr

Gln Ser Ser

670
Gly Cys Gln
685

Trp Leu

Gly Leu

His Pro Gln

Pro Ser Gln
750

Gly Gly

765

Trp Glu

780

Asn Asn Thr

Leu Gly Gly

Ser Ser Asn

830

Ala Gly Gly His Asn Ala Val
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Pro

Asp

Tyr

655

Phe

Thr

Ser

Ser

Tyr

Arg

Arg

815

Leu

Phe

Ser

Asn

Asp

640

Tyr

Tyr

Met
720

Phe

Met

Lys

Asn

Leu

800

Asn

Lys

Asn
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835

840

845

Phe Pro Pro Asn Gly Thr His Ser Trp Glu Tyr Trp Gly Ala Gln Leu

850

855

860

Asn Ala Met Lys Gly Asp Leu Gln Ser Ser Leu Gly Ala Gly Lys Leu

865

<210> 7

<211> 2637

<212> DNA

870

<213> Artificial Sequence

<220><223> Fusion protein ID91

<400> 7
accatcaact
gggtcgetgg

tggggeggceg

caggtgatct
atggcacaaa
atcgcgcaat
ggtctgcaga
gcgagtceccce
gecgtggecga

atcctgacgt

gatttcggeg
geetegetgg
gegtceggegt
gcgggtetga
caggcccage
aggctgacgg

gcgaccaacce

cagatgtggg
accgaggcegt

gagcaggccg

atcaattcgg

aggccgagea

ccggttegge

acgagcaggce
ccgacagegce
gcgaatcegg
tcagccaggc
agcaacagat
aatgtagttc

tcctegegge

cgttaccacc
tggccgeege
ttcagtcggt
tggeggceggce
tgaccgecgce
tgccceeegee

tcttggggca

gccaagacgce
tgctgeegtt

tcgcggtcga

ggacgtcgac
tcaggccatc

ggcctgecag

caacgcccac
cgtcggctcec
cggcaattgg
gacgtgggat
cgaggtcgca
ttgtagtcag

cgagactgga

ggagatcaac
gaagatgtgg
ggtctggggt
ggcctegeceg
ccaggtccgg
ggtgatcgcc

aaacacgccg

ggaggcgatg
cgaggacgcce

ggaggccatc

875

gctcacggceg
atttctgatg

gggttcatta

gggcagaagg
agctgggcecg
gcggecaaca
tccaacggtg
gacaacatta
ggagacgcac

ggttgttegg

tccgegagga
gacagcgtgg
ctgacggtgg
tatgtggegt
gttgetgegg
gagaaccgta

gcgatcgagg

tatggctacg
ccactgatca

gacaccgecg

ccatgatccg
tgttgaccgc

cccagetggg

tgcaggctgce
acgacatcga
ccggtaacgg
gtgtcgggtc
tgaaaaccca
cgctgggctce

ggagcaggsga

tgtacgccgg
cgagtgacct
ggtcgtggat
ggatgagegt
cggectacga
ccgaactgat

ccaatcaggc

ccgecacggce
ccaacccegg

cggcgaacca

880

cgctcaggcec
gagtgacttt

ccgtaacttc

cggcaacaac
ttgggacgcc
gttatacggt
gceggeggcec
aggcccgggt
gctcacccac

cgatgtggtg

ccegggtteg
gttttcggcee
aggttcgtceg
caccgegees
gacagcgtat
gacgctgacc

cgcatacagc

ggcgacggceg
cgggcetcectt

gttgatgaac
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180

240
300
360
420
480
540

600

660
720
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1020

1080
1140

1200
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aatgtgcccc
aagctgggtg
tcgatagcca

cactcgatgt

aacggggtct
ggtctgggeg
gtgccgecag
ctgaccagcc
ctggggcact
gcctacgega

tacctgcagg

gggaacaact
ggctgggata
atgccggtceg
gctggetgece
tccgecaaca
tcgteggcaa

tcggecectge

gacgeeggceg
cgcaacgacc
tattgcggga
gagaacttcg
cacaacgccg
cagctcaacg
<210> 8

<211> 279

<212> DNA

<213> Mycobacterium tuberculosis

<400> 8

aagcgctgca
ggctgtggac
acaaccacat

tgaagggctt

gggcgatgag
ctggggtgge
catgggccgce
tgaccagcgc
cggtcaacgc
taccccgcac

tgcegtcegec

cacctgceggt
tcaacacccc
gcgggcagtce
agacttacaa
gggeegtgaa
tgatcttggce

tggacccctce

gttacaaggc
ctacgcagca
acggcacccce
ttcgtagcag
tgttcaactt

ccatgaaggg

acagctggcec
ggeggtcteg
gtcgatgatg

agctcecggceg

ctcgetgggce
cgccaacttg
ggccaaccag
cgcccaaacc
cggcageggt
accggecgece

gtcgatgggce

ttatctgctc
ggegttcegag
cagcttctac
gtgggaaacc
gcccaccegge
cgcctaccac

tcaggggatg

cgcagacatg
gatccccaag
gaacgagttg
caacctgaag
cccgeccaac

tgacctgcag

cagccagcegce
ccgcatctgt
ggcacgggtg

gcggetcagg

agccagctgg
ggtcgggcegg
gcggtcaccce
gcececcggac
atcaacaatg
ggattctcce

cgcgacatca

gacggcectge
tggtactacc
agcgactggt
ttcctgacca
agcgctgcaa
ccccagceagt

gggcctagec

tggggtcect
ctggtcgcaa
ggeggtgcecea
ttccaggatg
ggcacgcaca

agttcgttag

agggcgtcegt
cgccgetcag
tgtcgatgac

ccgtggaaac

gttcgteget
ccteggtcegg
€cggcggeecg
acatgctggg
cgcetgegggt
ggceggggct

aggttcagtt

gcgeccaaga
agtcgggact
acagcccggce
gcgagcetgcece
tcggettgte
tcatctacgc

tgatcggcct

cgagtgaccc
acaacacccg
acatacccgc
cgtacaacgc
gctgggagta

gegeeggetg

accttcttcce
caacgtcagt
caacaccttg

cgcggeggaa

gggttcttcg
ttcgttgtceg
ggegetgeeg
cgggctaccg
gccggeacgg
gceggtcegag

ccagagcggt

cgactacaac
gtcgatagtc
ctgcggtaag
gcaatggttg
gatggccegge
cggctegetg

cgcgatgggt

ggcatgggag
gctatgggtt
cgagttcttg
Cgcggecrees
ctggggegcet

aaagctt

accatcaact atcaattcgg ggacgtcgac gctcacggeg ccatgatccg cgetcaggcec

gggtcgetgg aggceccgagcea tcaggccatce atttctgatg tgttgaccge gagtgacttt
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1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
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2637

60

120
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tggggcggeg ccggttegge ggcectgecag gggttcatta cccagetggg ccgtaacttce 180
caggtgatct acgagcaggc caacgcccac gggcagaagg tgcaggcetge cggcaacaac 240
atggcacaaa ccgacagcgce cgtcggetcee agetgggece 279
<210> 9

<211> 315

<212> DNA

<213> Mycobacterium tuberculosis

<400> 9

gacgacatcg attgggacgce catcgcecgcaa tgcgaatccg geggcaattg ggeggcecaac 60
accggtaacg ggttatacgg tggtctgcag atcagccagg cgacgtggga ttccaacggt 120
ggtgtcgggt cgececggegge cgegagtcecce cagcaacaga tcgaggtcge agacaacatt 180
atgaaaaccc aaggcccggg tgcegtggecg aaatgtagtt cttgtagtca gggagacgcea 240
ccgetggget cgcetcaccca catcctgacg ttectecgegg ccgagactgg aggttgttceg 300
gggagcaggg acgat 315
<210> 10

<211> 1179

<212> DNA

<213> Mycobacterium tuberculosis

<400> 10

gtggtggatt tcggggegtt accaccggag atcaactccg cgaggatgta cgecggeccg 60
ggttcggect cgetggtgge cgecgegaag atgtgggaca gegtggegag tgacctgttt 120
tcggecgegt cggegtttca gteggtggte tggggtctga cggtggggtce gtggataggt 180
tcgtcggegg gtetgatgge ggeggeggece tcgecgtatg tggegtggat gagcegtcace 240
gcggggcagg cccagetgac cgecgeccag gteegggttg ctgeggegge ctacgagaca 300
gcgtataggce tgacggtgece cccgecggtg atcgecgaga accgtaccga actgatgacg 360
ctgaccgcga ccaacctctt ggggcaaaac acgccggega tcgaggccaa tcaggecgcea 420
tacagccaga tgtggggcca agacgcggag gegatgtatg gectacgecge cacggeggceg 480
acggcgaccg aggcegttget gecgttcgag gacgcecccac tgatcaccaa cccecggeggg 540
ctcecttgage aggcecgtcecge ggtcgaggag gecatcgaca ccgeegegge gaaccagttg 600
atgaacaatg tgccccaagc gctgcaacag ctggcccage cagcegcecaggg cgtegtacct 660
tcttccaage tgggtgggct gtggacggeg gtctegecge atctgtcegece getcagcaac 720
gtcagttcga tagccaacaa ccacatgtcg atgatgggca cgggtgtgtc gatgaccaac 780
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accttgcact

gcggaaaacg

tcttegggte
ttgteggtge
ctgcegetga
ctaccgctgg
gcacgggcect
<210> 11

<211> 855

<212> DNA

<213> Mycobacterium tuberculosis

<400> 11

ttcteeegge

gacatcaagg
ggeetgegeg
tactaccagt
gactggtaca
ctgaccagcg
gctgcaatcg

cagcagttca

cctagcctga
ggtcectega
gtcgcaaaca
ggtgccaaca
caggatgcgt
acgcacagct

tcgttaggeg

<210> 12

<211> 2643

<212> DNA

cgatgttgaa

gggtctggge

tgggegetgg
cgccagcatg
ccagcctgac
ggcactcggt

acgcgatacc

cggggcetgece

ttcagttcca
cccaagacga
cgggactgtc
gceceggectg
agctgcecgcea
gcttgtcegat

tctacgecgg

tcggectege
gtgacccggce
acacccggct
tacccgecga
acaacgccgce
gggagtactg

ccggc

gggcttagct

gatgagctcg

ggtggeegcee
ggcecegeggcce
cagcgcecegece
caacgccggce

ccgcacaccg

ggtcgagtac

gageggtggg
ctacaacggc
gatagtcatg
cggtaaggct
atggttgtcc
ggeceggeteg

ctcgetgtceg

gatgggtgac
atgggagegc
atgggtttat
gttcttggag
gggcegggceac

gggegetcag

<213> Artificial Sequence

ccggegeces

ctgggcagcc

aacttgggtc
aaccaggegg
caaaccgccce
agcggtatca

gccegecgga

ctgcaggtgc

aacaactcac
tgggatatca
ccggteggeg
ggctgccaga
gccaacaggg
tcggcaatga

gcectgetgg

gceggeggtt
aacgacccta
tgcgggaacg
aacttcgttc
aacgeccgtgt

ctcaacgcca

ctcaggccgt

agctgggttc

gggeggecte
tcaccceggce
ccggacacat

acaatgcgct

cgtcgecegtce

ctgcggttta
acaccccggce
ggcagtccag
cttacaagtg
ccgtgaagcc
tcttggeege

acccctctcea

acaaggccgce
cgcagcagat
gcaccccgaa
gtagcagcaa
tcaacttccce

tgaagggtga

ggaaaccgcg

gtegetgggt

ggteggttceg
g8Cgrgaecy
gctgggeggg

gegggtgeeg

gatgggcecegce

tctgctcgac
gttcgagtgg
cttctacagc
ggaaaccttc
caccggcagce
ctaccacccce

ggggatgggg

agacatgtgg
ccccaagctg
cgagttggge
cctgaagttc
gcccaacgge

cctgcagagt
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840

900

960
1020
1080
1140

1179

60

120
180
240
300
360
420

480

540
600
660
720
780
840

855
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<220><223>
<400> 12
catatgacca
caggcegggt
gacttttggg
aacttccagg
aacaacatgg

gacgccatcg

tacggtggtce
gcggeegega
ccgggtgegt
acccacatcc
gtggtggatt
ggtteggect

tcggeegegt

tcgteggegg
gcggegegcagg
gcgtatagge
ctgaccgcga
tacagccaga
acggcgaccg

ctccttgage

atgaacaatg
tcttccaagce
gtcagttcga
accttgcact
gcggaaaacg
tcttcgggtce

ttgtcggtgce

ctgcecgcetga

ctaccgctgg

pET29 vector

tcaactatca
cgetggaggc
gcggegecgg
tgatctacga
cacaaaccga

cgcaatgcga

tgcagatcag
gtccccagea
ggccgaaatg
tgacgttcct
tcggggegtt
cgetggtgge

cggegtttca

gtctgatgge
cccagectgac
tgacggtgcc
ccaacctctt
tgtggggeca
aggcgttgcet

aggccgtcegce

tgccccaage
tgggtgggcet
tagccaacaa
cgatgttgaa
gggtetggge
tgggegetgg

cgccagcatg

ccagcctgac

ggcactcggt

attcggggac
cgagcatcag
ttcggeggee
gcaggccaac
cagcgcecgtc

atccggeggce

ccaggcgacg
acagatcgag
tagttcttgt
cgcggecgag
accaccggag
cgcecgegaag

gteggtggte

ggcgegcggcec
cgcecgeccag
ccecgeeggtg
ggggcaaaac
agacgcgegag
gcegttcegag

ggtcgaggag

gctgcaacag
gtggacggeg
ccacatgtcg
gggcttagcet
gatgagctcg
ggtggecegece

ggeegeggcce

cagcgccgcece

caacgccggc

gtcgacgctc
gccatcattt
tgccaggggt
gcccacggge
ggctccagcet

aattgggcgg

tgggattcca
gtcgcagaca
agtcagggag
actggaggtt
atcaactccg
atgtgggaca

tggggtctga

tcgeegtatg
gtcegggttg
atcgccgaga
acgccggega
gcgatgtatg
gacgccecac

gccatcgaca

ctggcccagce
gtctcgeege
atgatgggca
ccggegecgs
ctgggcagcec
aacttgggtc

aaccaggcgg

Ccaaaccgccce

agcggtatca

acggcgccat
ctgatgtgtt
tcattaccca
agaaggtgca
gggcecegacga

ccaacaccgg

acggtggtgt
acattatgaa
acgcaccgct
gttcggggag
cgaggatgta
gcgtggegag

cggtggggtce

tggegtggat
ctgeggegge
accgtaccga
tcgaggccaa
gctacgecege
tgatcaccaa

ccgeegegec

cagcgceageg
atctgtcgcec
cgggtgtgtce
ctcaggccgt
agctgggtte
gggeggecte

tcacccegge

ccggacacat

acaatgcgct

gatccgegcet
gaccgcgagt
gctgggeegt
ggctgeegge
catcgattgg

taacgggtta

cgggtegeeg
aacccaaggc
gggctegcetce
cagggacgat
cgceggeeeg
tgacctgttt

gtggataggt

gagcgtcacc
ctacgagaca
actgatgacg
tcaggccgca
cacggegecg
cceeggegeg

gaaccagttg

cgtcgtacct
gctcagcaac
gatgaccaac
ggaaaccgeg
gtcgetgggt
ggteggttceg

g8Cgrgsecyg

gctgggeggg

gegggtgeceg
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60
120
180
240
300

360

420
480
540
600
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900
960
1020
1080
1140
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1260
1320
1380
1440
1500
1560

1620

1680

1740
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gcacgggcect
gtcgagtacc
agcggtggga
tacaacggct

atagtcatgc

ggtaaggctg
tggttgtcceg
geeggcetegt
tcgetgtegg
atgggtgacg
tgggagcgcea

tgggtttatt

ttcttggaga
ggcgggceaca
ggcgctcage
ctt

<210> 13
<211> 60

<212> DNA

acgcgatacc
tgcaggtgcc
acaactcacc
gggatatcaa

cggtcggegg

gctgccagac
ccaacagggc
cggcaatgat
ccectgetgga
ccggeggtta
acgaccctac

gCgggaacgg

acttcgttcg
acgcecgtgtt

tcaacgccat

ccgcacaccg
gtcgecgteg
tgcggtttat
caccceggeg

gcagtccagc

ttacaagtgg
cgtgaagccc
cttggecgee
ccectetcag
caaggccgea
gcagcagatc

caccccgaac

tagcagcaac
caacttcccg

gaagggtgac

<213> Artificial Sequence

<220><223>

<400> 13

JEVss-FWD

gccegecggat
atgggecgeg
ctgctcgacg
ttcgagtggt

ttctacagceg

gaaaccttcc
accggcageg
taccaccccc
gggatggggc
gacatgtggg
cccaagcetgg

gagttgggceg

ctgaagttcc
cccaacggea

ctgcagagtt

tctceeggec
acatcaaggt
geetgegege
actaccagtc

actggtacag

tgaccagcga
ctgcaatcgg
agcagttcat
ctagcctgat
gtcectegag
tcgcaaacaa

gtgccaacat

aggatgcgta
cgcacagctg

cgttaggcgce

ggggetgeeg
tcagttccag
ccaagacgac
gggactgtceg

cceggectge

gctgcecgeaa
cttgtcgatg
ctacgccgge
cggcectegeg
tgacccggca
cacccggcta

acccgcecgag

caacgccgceg

ggagtactgg

cggctgaaag

getggectee ctggetgtgg tcattgectg cgetggageca gecgaggtga ccaggagagg

<210> 14

<211> 59

<212

> DNA

<213> Artificial Sequence

<220><223>

<400> 14

JEVss-REV

cacatgattg atccggcact cctcttgecc atggeggegg cgtgagetgg cggegggtg

<210> 15

<211> 56
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<212> DNA
<213> Artificial Sequence
<220><223> ZIKVss-FWD

<400> 15

=T

ggaatcgtgg geectgetget gaccacagca atggcagecg aggtgaccag gagagg 56

<210> 16

<211> 54

<212> DNA

<213> Artificial Sequence
<220><223> ZIKVss-REV

<400> 16

cacggatgtg tctgctecte tccgecatgge ggeggegtga getggeggeg ggtg 54

<210

> 17

<211> 31

<212> DNA

<213> Artificial Sequence
<220><223>  ZIKV-prM-E-FWD

<400> 17

aatggactac gacatagtcg ccgccgecat g
<210> 18

<211> 35

<212> DNA

<213> Artificial Sequence
<220><223> ZIKV-prM-E-REV

<400> 18

geggtttttg acaccgeggt caggcagaca cggceg
<210> 19

<211> 15

<212> PRT

<213> Artificial Sequence
<220><223> 1d91 epitope 1

<400> 19

31

35

His Met Thr Ile Asn Tyr Gln Phe Gly Asp Val Asp Ala His Gly
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1 5 10 15
<210> 20

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 2

<400> 20

Phe Gly Asp Val Asp Ala His Gly Ala Met Ile Arg Ala Gln Ala
1 5 10 15
<210> 21

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 3

<400> 21

Gly Ala Met Ile Arg Ala Gln Ala Gly Ser Leu Glu Ala Glu His

1 5 10 15

<210> 22

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 4

<400> 22

Ala Gly Ser Leu Glu Ala Glu His Gln Ala Ile Ile Ser Asp Val
1 5 10 15
<210> 23

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 5

<400> 23

His Gln Ala Ile Ile Ser Asp Val Leu Thr Ala Ser Asp Phe Trp
1 5 10 15

<210> 24
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<211> 15
<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 6

<400> 24

Val Leu Thr Ala Ser Asp Phe Trp Gly Gly Ala Gly Ser Ala Ala
1 5 10 15

<210> 25

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 7

<400> 25

Trp Gly Gly Ala Gly Ser Ala Ala Cys Gln Gly Phe Ile Thr Gln
1 5 10 15

<210> 26

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 8

<400> 26

Ala Cys Gln Gly Phe Ile Thr Gln Leu Gly Arg Asn Phe Gln Val

1 5 10 15
<210> 27

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 9

<400> 27

GIn Leu Gly Arg Asn Phe Gln Val Ile Tyr Glu Gln Ala Asn Ala
1 5 10 15
<210> 28

<211> 15
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<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 10

<400> 28

Val Ile Tyr Glu GIn Ala Asn Ala His Gly Gln Lys Val Gln Ala

1 5 10 15

<210> 29

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 11

<400> 29

Ala His Gly Gln Lys Val Gln Ala Ala Gly Asn Asn Met Ala Gln
1 5 10 15
<210> 30

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 12

<400> 30

Ala Ala Gly Asn Asn Met Ala Gln Thr Asp Ser Ala Val Gly Ser
1 5 10 15
<210> 31

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 13

<400> 31

GIn Thr Asp Ser Ala Val Gly Ser Ser Trp Ala Asp Asp Ile Asp
1 5 10 15
<210> 32

<211> 15

<212> PRT
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<213> Artificial Sequence

<220><223> 1d91 epitope 14

<400> 32

Ser Ser Trp Ala Asp Asp Ile Asp Trp Asp Ala Ile Ala Gln Cys
1 5 10 15
<210> 33

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 15

<400> 33

Asp Trp Asp Ala Ile Ala Gln Cys Glu Ser Gly Gly Asn Trp Ala

1 5 10 15

<210> 34

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 16

<400> 34

Cys Glu Ser Gly Gly Asn Trp Ala Ala Asn Thr Gly Asn Gly Leu
1 5 10 15

<210> 35

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 17

<400> 35

Ala Ala Asn Thr Gly Asn Gly Leu Tyr Gly Gly Leu GIn Ile Ser

1 5 10 15

<210> 36
<211> 15
<212> PRT

<213> Artificial Sequence
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<220><223> 1d91 epitope 18

<400> 36

Leu Tyr Gly Gly Leu Gln Ile Ser Gln Ala Thr Trp Asp Ser Asn
1 5 10 15

<210> 37

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 19

<400> 37

Ser Gln Ala Thr Trp Asp Ser Asn Gly Gly Val Gly Ser Pro Ala
1 5 10 15

<210> 38

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 20

<400> 38

Asn Gly Gly Val Gly Ser Pro Ala Ala Ala Ser Pro Gln Gln Gln
1 5 10 15
<210> 39

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 21

<400> 39

Ala Ala Ala Ser Pro Gln Gln Gln Ile Glu Val Ala Asp Asn Ile
1 5 10 15
<210> 40

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 22

<400> 40
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Gln Ile Glu Val Ala Asp Asn Ile Met Lys Thr Gln Gly Pro Gly

1 5 10 15
<210> 41

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 23

<400> 41

Ile Met Lys Thr Gln Gly Pro Gly Ala Trp Pro Lys Cys Ser Ser
1 5 10 15
<210> 42

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 24

<400> 42

Gly Ala Trp Pro Lys Cys Ser Ser Cys Ser Gln Gly Asp Ala Pro

1 5 10 15

<210> 43

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 25

<400> 43

Ser Cys Ser Gln Gly Asp Ala Pro Leu Gly Ser Leu Thr His Ile
1 5 10 15
<210> 44

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 26

<400> 44

Pro Leu Gly Ser Leu Thr His Ile Leu Thr Phe Leu Ala Ala Glu
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<210> 45
<211> 15
<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 27

<400> 45

[le Leu Thr Phe Leu Ala Ala Glu Thr Gly Gly Cys Ser Gly Ser
1 5 10 15
<210> 46

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 28

<400> 46

Glu Thr Gly Gly Cys Ser Gly Ser Arg Asp Asp Val Val Asp Phe
1 5 10 15
<210> 47

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 29

<400> 47

Ser Arg Asp Asp Val Val Asp Phe Gly Ala Leu Pro Pro Glu Ile

1 5 10 15
<210> 48

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 30

<400> 48

Phe Gly Ala Leu Pro Pro Glu Ile Asn Ser Ala Arg Met Tyr Ala

1 5 10 15
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<210> 49

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 31

<400> 49

Ile Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser Leu

1 5 10 15

<210> 50

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 32

<400> 50

Ala Gly Pro Gly Ser Ala Ser Leu Val Ala Ala Ala Lys Met Trp
1 5 10 15

<210> 51

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 33

<400> 51

Leu Val Ala Ala Ala Lys Met Trp Asp Ser Val Ala Ser Asp Leu
1 5 10 15

<210> 52

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 34

<400> 52

Trp Asp Ser Val Ala Ser Asp Leu Phe Ser Ala Ala Ser Ala Phe
1 5 10 15

<210> 53
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<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 35

<400> 53

Leu Phe Ser Ala Ala Ser Ala Phe Gln Ser Val Val Trp Gly Leu
1 5 10 15
<210> 54

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 36

<400> 54

Phe Gln Ser Val Val Trp Gly Leu Thr Val Gly Ser Trp Ile Gly

1 5 10 15
<210> 55

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 37

<400> 55

Leu Thr Val Gly Ser Trp Ile Gly Ser Ser Ala Gly Leu Met Ala
1 5 10 15
<210> 56

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 38

<400> 56

Gly Ser Ser Ala Gly Leu Met Ala Ala Ala Ala Ser Pro Tyr Val

1 5 10 15

<210> 57

<211> 15
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<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 39

<400> 57

Ala Ala Ala Ala Ser Pro Tyr Val Ala Trp Met Ser Val Thr Ala
1 5 10 15

<210> 58

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 40

<400> 58

Val Ala Trp Met Ser Val Thr Ala Gly Gln Ala Gln Leu Thr Ala
1 5 10 15

<210> 59

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 41

<400> 59

Ala Gly Gln Ala GIn Leu Thr Ala Ala Gln Val Arg Val Ala Ala
1 5 10 15
<210> 60

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 42

<400> 60

Ala Ala Gln Val Arg Val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr
1 5 10 15
<210> 61

<211> 15

<212> PRT

<213> Artificial Sequence
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<220><223> 1d91 epitope 43
<400> 61

Ala Ala Ala Tyr Glu Thr Ala Tyr Arg Leu Thr Val Pro Pro Pro

1 5 10 15

<210> 62

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 44

<400> 62

Tyr Arg Leu Thr Val Pro Pro Pro Val Ile Ala Glu Asn Arg Thr
1 5 10 15

<210> 63

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 45

<400> 63

Pro Val Ile Ala Glu Asn Arg Thr Glu Leu Met Thr Leu Thr Ala

1 5 10 15

<210> 64

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 46

<400> 64

Thr Glu Leu Met Thr Leu Thr Ala Thr Asn Leu Leu Gly GIn Asn
1 5 10 15
<210> 65

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 47
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<400> 65

Ala Thr Asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Glu Ala Asn
1 5 10 15
<210> 66

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 48

<400> 66

Asn Thr Pro Ala Ile Glu Ala Asn Gln Ala Ala Tyr Ser Gln Met
1 5 10 15
<210> 67

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 49

<400> 67

Asn Gln Ala Ala Tyr Ser Gln Met Trp Gly Gln Asp Ala Glu Ala
1 5 10 15
<210> 68

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 50

<400> 68

Met Trp Gly Gln Asp Ala Glu Ala Met Tyr Gly Tyr Ala Ala Thr

1 5 10 15
<210> 69

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 51

<400> 69
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Ala Met Tyr Gly Tyr Ala Ala Thr Ala Ala Thr Ala Thr Glu Ala
1 5 10 15
<210> 70

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 52

<400> 70

Thr Ala Ala Thr Ala Thr Glu Ala Leu Leu Pro Phe Glu Asp Ala

1 5 10 15

<210> 71

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 53

<400> 71

Ala Leu Leu Pro Phe Glu Asp Ala Pro Leu Ile Thr Asn Pro Gly
1 5 10 15
<210> 72

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 54

<400> 72

Ala Pro Leu Ile Thr Asn Pro Gly Gly Leu Leu Glu Gln Ala Val
1 5 10 15
<210> 73

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 55
<400> 73

Gly Gly Leu Leu Glu Gln Ala Val Ala Val Glu Glu Ala Ile Asp
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1 5 10 15
<210> 74

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 56

<400> 74

Val Ala Val Glu Glu Ala Ile Asp Thr Ala Ala Ala Asn Gln Leu
1 5 10 15
<210> 75

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 57

<400> 75

Asp Thr Ala Ala Ala Asn Gln Leu Met Asn Asn Val Pro Gln Ala

1 5 10 15
<210> 76

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 58

<400> 76

Leu Met Asn Asn Val Pro Gln Ala Leu Gln Gln Leu Ala Gln Pro
1 5 10 15
<210> 77

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 59

<400> 77

Ala Leu Gln Gln Leu Ala Gln Pro Ala Gln Gly Val Val Pro Ser

1 5 10 15
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<210> 78

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 60

<400> 78

Pro Ala Gln Gly Val Val Pro Ser Ser Lys Leu Gly Gly Leu Trp
1 5 10 15

<210> 79

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 61

<400> 79

Ser Ser Lys Leu Gly Gly Leu Trp Thr Ala Val Ser Pro His Leu
1 5 10 15

<210> 80

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 62

<400> 80

Trp Thr Ala Val Ser Pro His Leu Ser Pro Leu Ser Asn Val Ser
1 5 10 15
<210> 81

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 63

<400> 81

Leu Ser Pro Leu Ser Asn Val Ser Ser Ile Ala Asn Asn His Met
1 5 10 15
<210> 82

<211> 15
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<212> PRT

<213> Artificial Sequence
<220><223> 1d91 epitope 64
<400> 82

Ser Ser Ile Ala Asn Asn His Met Ser Met Met Gly Thr Gly Val

1 5 10 15
<210> 83

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 65

<400> 83

Met Ser Met Met Gly Thr Gly Val Ser Met Thr Asn Thr Leu His
1 5 10 15
<210> 84

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 66

<400> 84

Val Ser Met Thr Asn Thr Leu His Ser Met Leu Lys Gly Leu Ala

1 5 10 15

<210> 85

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 67

<400> 85

His Ser Met Leu Lys Gly Leu Ala Pro Ala Ala Ala Gln Ala Val Glu
1 5 10 15
<210> 86

<211> 15

<212> PRT
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<213> Artificial Sequence

<220><223> 1d91 epitope 68

<400> 86

Pro Ala Ala Ala GIn Ala Val Glu Thr Ala Ala Glu Asn Gly Val
1 5 10 15

<210> 87

<211> 15

<212> PRT

<213

> Artificial Sequence

<220><223> 1d91 epitope 69

<400> 87

Glu Thr Ala Ala Glu Asn Gly Val Trp Ala Met Ser Ser Leu Gly
1 5 10 15

<210> 88

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 70

<400> 88

Val Trp Ala Met Ser Ser Leu Gly Ser Gln Leu Gly Ser Ser Leu
1 5 10 15

<210> 89

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 71

<400> 89

Gly Ser Gln Leu Gly Ser Ser Leu Gly Ser Ser Gly Leu Gly Ala
1 5 10 15
<210> 90

<211> 15

<212> PRT

<213> Artificial Sequence
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<220><223> 1d91 epitope 72

<400> 90

Leu Gly Ser Ser Gly Leu Gly Ala Gly Val Ala Ala Asn Leu Gly
1 5 10 15
<210> 91

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 73

<400> 91

Ala Gly Val Ala Ala Asn Leu Gly Arg Ala Ala Ser Val Gly Ser

1 5 10 15
<210> 92

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 74

<400> 92

Gly Arg Ala Ala Ser Val Gly Ser Leu Ser Val Pro Pro Ala Trp
1 5 10 15
<210> 93

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 75

<400> 93

Ser Leu Ser Val Pro Pro Ala Trp Ala Ala Ala Asn GIn Ala Val

1 5 10 15

<210> 94

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 76
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<400> 94

Trp Ala Ala Ala Asn Gln Ala Val Thr Pro Ala Ala Arg Ala Leu
1 5 10 15
<210> 95

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 77

<400> 95

Val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
1 5 10 15
<210> 96

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 78

<400> 96

Leu Pro Leu Thr Ser Leu Thr Ser Ala Ala Gln Thr Ala Pro Gly
1 5 10 15

<210> 97

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 79

<400> 97

Ser Ala Ala Gln Thr Ala Pro Gly His Met Leu Gly Gly Leu Pro
1 5 10 15

<210> 98

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 80

<400> 98
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Gly His Met Leu Gly Gly Leu Pro Leu Gly His Ser Val Asn Ala

1 5 10 15

<210> 99

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 81

<400> 99

Pro Leu Gly His Ser Val Asn Ala Gly Ser Gly Ile Asn Asn Ala
1 5 10 15

<210> 100

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 82

<400> 100

Ala Gly Ser Gly Ile Asn Asn Ala Leu Arg Val Pro Ala Arg Ala

1 5 10 15

<210> 101

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 83

<400> 101

Ala Leu Arg Val Pro Ala Arg Ala Tyr Ala Ile Pro Arg Thr Pro
1 5 10 15
<210> 102

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 84

<400> 102

Ala Tyr Ala Ile Pro Arg Thr Pro Ala Ala Gly Phe Ser Arg Pro
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1 5 10 15
<210> 103
<211> 15
<212> PRT
<213>
Artificial Sequence
<220><223> 1d91 epitope 85
<400> 103
Pro Ala Ala Gly Phe Ser Arg Pro Gly Leu Pro Val Glu Tyr Leu
1 5 10 15
<210> 104
<211> 15
<212> PRT
<213> Artificial Sequence
<220><223> 1d91 epitope 86
<400> 104
Pro Gly Leu Pro Val Glu Tyr Leu Gln Val Pro Ser Pro Ser Met
1 5 10 15
<210> 105
<211> 15
<212> PRT
<213> Artificial Sequence

<220><223> 1d91 epitope 87

<400> 105

Leu Gln Val Pro Ser Pro Ser Met Gly Arg Asp Ile Lys Val Gln
1 5 10 15
<210> 106

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 88

<400> 106

Met Gly Arg Asp Ile Lys Val Gln Phe GIn Ser Gly Gly Asn Asn

1 5 10 15
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<210> 107

<211> 15

<212> PRT

<213> Artificial Sequence
<220><223> 1d91 epitope 89
<400> 107

GIn Phe Gln Ser Gly Gly Asn Asn Ser Pro Ala Val Tyr Leu Leu

1 5 10 15

<210> 108

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 90

<400> 108

Asn Ser Pro Ala Val Tyr Leu Leu Asp Gly Leu Arg Ala Gln Asp
1 5 10 15

<210> 109

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 91

<400> 109

Leu Asp Gly Leu Arg Ala Gln Asp Asp Tyr Asn Gly Trp Asp Ile

1 5 10 15

<210> 110

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 92

<400> 110

Asp Asp Tyr Asn Gly Trp Asp Ile Asn Thr Pro Ala Phe Glu Trp
1 5 10 15

<210> 111
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<211> 15
<212> PRT
<213> Artificial Sequence
<220><223> 1d91 epitope 93
<400> 111
Ile Asn Thr Pro Ala Phe Glu Trp Tyr Tyr Gln Ser Gly Leu Ser
1 5 10 15
<210> 112
<211> 15
<212> PRT
<213>
Artificial Sequence
<220><223> 1d91 epitope 94
<400> 112
Trp Tyr Tyr Gln Ser Gly Leu Ser Ile Val Met Pro Val Gly Gly
1 5 10 15
<210> 113
<211> 15
<212> PRT
<213> Artificial Sequence
<220><223> 1d91 epitope 95
<400> 113
Ser Ile Val Met Pro Val Gly Gly Gln Ser Ser Phe Tyr Ser Asp
1 5 10 15
<210> 114
<211> 15
<212> PRT
<213> Artificial Sequence

<220><223> 1d91 epitope 96

<400> 114

Gly Gln Ser Ser Phe Tyr Ser Asp Trp Tyr Ser Pro Ala Cys Gly
1 5 10 15
<210> 115

<211> 15
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<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 97

<400> 115

Asp Trp Tyr Ser Pro Ala Cys Gly Lys Ala Gly Cys Gln Thr Tyr
1 5 10 15
<210> 116

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 98

<400> 116

Gly Lys Ala Gly Cys Gln Thr Tyr Lys Trp Glu Thr Phe Leu Thr

1 5 10 15
<210> 117

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 99

<400> 117

Tyr Lys Trp Glu Thr Phe Leu Thr Ser Glu Leu Pro Gln Trp Leu
1 5 10 15
<210> 118

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 100

<400> 118

Thr Ser Glu Leu Pro Gln Trp Leu Ser Ala Asn Arg Ala Val Lys

1 5 10 15

<210> 119
<211> 15

<212> PRT
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<213> Artificial Sequence

<220><223> 1d91 epitope 101

<400> 119

Leu Ser Ala Asn Arg Ala Val Lys Pro Thr Gly Ser Ala Ala Ile
1 5 10 15
<210> 120

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 102

<400> 120

Lys Pro Thr Gly Ser Ala Ala Ile Gly Leu Ser Met Ala Gly Ser
1 5 10 15
<210> 121

<211> 15

<212> PRT
<213

> Artificial Sequence

<220><223> 1d91 epitope 103

<400> 121

Ile Gly Leu Ser Met Ala Gly Ser Ser Ala Met Ile Leu Ala Ala
1 5 10 15

<210> 122

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 104

<400> 122

Ser Ser Ala Met Ile Leu Ala Ala Tyr His Pro Gln GIn Phe Ile
1 5 10 15

<210> 123

<211> 15

<212> PRT

<213> Artificial Sequence
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<220><223> 1d91 epitope 105

<400> 123

Ala Tyr His Pro Gln Gln Phe Ile Tyr Ala Gly Ser Leu Ser Ala
1 5 10 15

<210> 124

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 106

<400> 124

Ile Tyr Ala Gly Ser Leu Ser Ala Leu Leu Asp Pro Ser Gln Gly
1 5 10 15

<210> 125

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 107

<400> 125

Ala Leu Leu Asp Pro Ser Gln Gly Met Gly Pro Ser Leu Ile Gly

1 5 10 15
<210> 126

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 108

<400> 126

Gly Met Gly Pro Ser Leu Ile Gly Leu Ala Met Gly Asp Ala Gly
1 5 10 15
<210> 127

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 109
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<400> 127
Gly Leu Ala Met Gly Asp Ala Gly Gly Tyr Lys Ala Ala Asp Met

1 5 10 15

<210> 128

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 110

<400> 128

Gly Gly Tyr Lys Ala Ala Asp Met Trp Gly Pro Ser Ser Asp Pro
1 5 10 15
<210> 129

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 111

<400> 129

Met Trp Gly Pro Ser Ser Asp Pro Ala Trp Glu Arg Asn Asp Pro
1 5 10 15
<210> 130

<211> 15

<212> PRT
<213

> Artificial Sequence

<220><223> 1d91 epitope 112

<400> 130

Pro Ala Trp Glu Arg Asn Asp Pro Thr GIn Gln Ile Pro Lys Leu
1 5 10 15
<210> 131

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 113

<400> 131
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Pro Thr Gln Gln Ile Pro Lys Leu Val Ala Asn Asn Thr Arg Leu
1 5 10 15
<210> 132

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 114

<400> 132

Leu Val Ala Asn Asn Thr Arg Leu Trp Val Tyr Cys Gly Asn Gly
1 5 10 15
<210> 133

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 115

<400> 133

Leu Trp Val Tyr Cys Gly Asn Gly Thr Pro Asn Glu Leu Gly Gly
1 5 10 15
<210> 134

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 116

<400> 134

Gly Thr Pro Asn Glu Leu Gly Gly Ala Asn Ile Pro Ala Glu Phe

1 5 10 15
<210> 135

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 117

<400> 135

Gly Ala Asn Ile Pro Ala Glu Phe Leu Glu Asn Phe Val Arg Ser
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1 5 10 15
<210> 136

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 118

<400> 136

Phe Leu Glu Asn Phe Val Arg Ser Ser Asn Leu Lys Phe Gln Asp
1 5 10 15

<210> 137

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 119

<400> 137

Ser Ser Asn Leu Lys Phe Gln Asp Ala Tyr Asn Ala Ala Gly Gly
1 5 10 15

<210> 138

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 120

<400> 138

Asp Ala Tyr Asn Ala Ala Gly Gly His Asn Ala Val Phe Asn Phe
1 5 10 15

<210> 139

<211> 15

<212> PRT

<213

> Artificial Sequence

<220><223> 1d91 epitope 121

<400> 139

Gly His Asn Ala Val Phe Asn Phe Pro Pro Asn Gly Thr His Ser

1 5 10 15
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<210> 140

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 122

<400> 140

Phe Pro Pro Asn Gly Thr His Ser Trp Glu Tyr Trp Gly Ala Gln
1 5 10 15
<210> 141

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 123

<400> 141

Ser Trp Glu Tyr Trp Gly Ala Gln Leu Asn Ala Met Lys Gly Asp
1 5 10 15
<210> 142

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 124

<400> 142

GIn Leu Asn Ala Met Lys Gly Asp Leu Gln Ser Ser Leu Gly Ala
1 5 10 15
<210> 143

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> 1d91 epitope 125

<400> 143

Ala Met Lys Gly Asp Leu GIn Ser Ser Leu Gly Ala Gly Lys Leu
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