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[0109]

SIS 10-2021-0110242

A FAdol A, A7 3 Gl AL v (monomer )Y F Ao, oo IAHEE AL o
oA, A7 &3 e@lAL o] (dimer)d = o, oo FAEE AL ofYth, oA, A7) dolHE F
&3 gmAol 314 (hinge) FollA o]33 ZAgt(disulfide bond)oll & o] Fo]d 4= o}, o =
A

J o2 ¥ 4 Qla, 7] FHE= TLR4(Toll-like
receptor 4) ZHg&A, dFuEA, AFEY(saponin) ZE FEF(liposome) 2 FAH Lo ZXHE MeEyE= sy

A+7] TLR4(Toll-like receptor 4) ZF&#|+= MPL(Monophosphoryl Lipid A) 2 3D-MPLEZ A% o ZHH
Hie oz s oY § 9oy, oo dAHEE Z2 ol

2
12

A7) GEnFAL dF0E F=EA=(Aluninium hydroxide), ¢-FuHE EZAF o] E(phosphate) ¥ oFu)H
Aoeo] E(sulphate) &2 T8 TORHE AMEE= o= s} o] dd 4 9oy, oo dAHE L ol

>~
Rl
5=

H(saponin)< 21&E % ¢ sEA 9] ¥y Edu=ad FYIaANE Sd2A, AN T2

}\01—7] - = O

folHE oFHEOT. B aye] o FEdo wEw Aby] AFEJIS QS21, QS17 % QuilAR o]FoX Fow
2E Ay o] 3ly o]AYd 4= gloy, ol IAHEE AL ol E dye] g2 A T uwlzd | b}
A= QS21Y F o, old A EHE=E A2 ofyrt. Q5212 HZAF AR yE]ol(Quillaja saponaria)<]
AAZEE fE3t FFES HPLC AAst AMgsty, ofAsle 3, 28-bisdesmodic triterpene glycosides
(1,3)02% %780

A7) B EZF(Liposome) < UX| A olFF o= FAFHE X 7Hke] Yy FRAZA, S4Hoz Wi 245
TE oy 2A4E 5ol X¥H o] FEAGSNAIZEA 9as Fsitt. B dyel A Fddol maw, A7)
dEEFS UvEgSEidAdEsE HE2ufo]=(DDA), 1,2-U2Hed-3-EfvdE JEFZZH A (DOTAP), 3B-

[N-(N" N -Tju&olu| o &<l Fhated =9 A" =(3B-[N-(N,N-dimethylaminoethane) carbamoy

lesterol, DC-Chol), 1,2-T]&ell @ d5A-3-T]me a2 |Q1(DODAP), 1,2-t]-0-SEtejAld-3-Ejod
oty T2 Q(1,2-di-0-octadecenyl-3-trimethylammonium propane, DOTMA), 1,2-tn|g]2E# 2 Y-sn-=3
MZ2-3-NEEAFEFA(1,2-dimyristoleoyl-sn-glycero-3-ethyl phosphocholine, 14:1 Etyle PC), 1-ZnEY-
2-S Y e U-sn-ZF A Z-3-o & EAFE Y (1-palmitoyl-2-oleoyl-sn-glycero-3-ethylphosphocholine , 16:0-
18:1 Ethyl PC), 1,2-t L8 d-sn-FY A 2-3- Y ETAFZFH(1,2-dioleoyl-snglycero- 3-
ethylphosphocholine, 18:1 Ethyl PC), 1,2-t]jxHo}EU-sn-SA2-3-YEAFFH(1,2-distearoyl-sn-
glycero-3-ethylphosphocholin,  18:0 Ethyl PC), 1,2-yZInEd-sn-SHE-3-EedXEAEZH(],2-
dipalmitoyl-sn-glycero—-3-ethylphosphocholine, 16:0 Ethyl PC), 1,2-Yn|g]2Ed-sn-F& A Z-3-od X~
FEYU(1,2-dimyristoyl-sn-glycero-3-ethylphosphocholine, 14:0 Ethyl PC), 1,2-Y&¢-EL-sn-ZA=-
3-odEAEZZF(1,2-dilauroyl-sn—glycero-3-ethylphosphocholin, 12:0 Ethyl PC), N1-[2-((1S)-1-[(3-°}"]
wxFa)obu] e |-4-[ ] (-0l - 2 ) o i | F R AL &) o & ] -3, 4-T] [ &8 Y A |- Aol = (N1-[2-
((1S)-1-[(3-aminopropyl)amino]-4-[di(3-amino-propyl) amino]butylcarboxamido)ethyl]-3,4-di[oleyloxy]-
benzamide, MVL5), 1,2-Ulr|g]2Ed-3-tiddetrg-Z 252l (1,2-dimyristoyl-3-dimethylammonium—propane,
14:0 DAP), 1,2-tZmEL-3-tdeddrEF-Z =5 21(1,2-dipalmitoyl-3-dimethyl ammonium-propane, 16:0
DAP), 1,2-y2dHol2d-3-tHad AT F-Z 22 (1,2-distearoyl-3-dimethylammonium-propane, 18:0 DAP), N-
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[0111]

[0113]

[0115]

[0117]

[0119]

[0121]
[0122]

[0123]

[0124]

[0125]

ZIHSd 10-2021-0110242

(4-ZFEA A )N N-T] & -2, 3-0] A (&8 Y& A ) ZZ - 1-0}w]F (N-(4-carboxybenzyl)-N,N-dimethy1-2, 3~
bis(oleoyloxy)propan-1-aminium, DOBAQ) , 1,2-2HolR2d-3-EgH eI F-Z2HI(1,2-stearoyl-3-
trimethylammonium-propane, 18:0 TAP), 1,2-UjZvEd-3-EfuEddmmF-T2H21(1,2-dipalmitoyl-3-
trimethylammonium-propane, 16:0 TA), 1,2-tnjgjl2~Ed-3-EguEdar -2 21 (1,2-dimyristoyl-3-
trimethyl ammonium-propane, 14:0 TAP) 2 N4-Z#2~e|H-2A3 W (N4d-Cholesteryl-Spermine, GLE7) .2 o] Fo]
2 worRE HduHE o= s oY Ao}, ol dAEHE AL ofrt.

[0020] 1,2-Dimyristoyl-

wgh, AV gEEE FHHeE 1. 2-UnPiEY-sn-SYAME-3- 2 AT E L F(
L5 (1,2-dioleoyl-sn-glycero-

snglycero-3-phosphorylcholine, DMPC), 1,2-U2dQd-sn-FE|H2-3-¥AELF

3-phosphochol ine, DOPC), 1,2-0 28 2 d-sn-S M Z-3-E =¥ EF-Zolwl(1,2-dioleoyl-sn—glycero-3-
phosphoethanolamine, DOPE) , 1,2-tZvEd-sn-S M Z-3-E= X FH(1,2-dipalmitoyl-sn—glycero-3-
phosphocholine, DPPC), 1,2-t)2H o2 d-sn-FE M B-3-FAEZ2(1,2-distearoyl-sn-glycero-3-
phosphochol ine, DSPC), 1,2-t 8= e d-sn-ZF M 2-3-EAFEFH(1,2-dilinoleoyl-sn-glycero-3-

phosphocholine, DLPC), XEAIFE|LAA(PS), EAFELETI(PE), EAFE LI YA E(PG), EAEYH A=
(PA) ¥ ¥X2IEEFHPC)OZ o]Fojx o 2RE AEsE o= dhte] FA4 AdE& g 4 oy, o
o A= AL ofr.

-

el ® e AAE Adsad, B oage 418 Wy 2B Folst] WY WS RE

el J1AE 47 7 SRES 2FHo AgE F oM, 37 74 5450 SAFTHAY AZ U F5
gol 7| AHTHE AHLE o :

AN 1wl FE R Fe B9 % 99 AP
4, S5k 2 PPOE giFe §F BUAL Azststh

5 OdER vlelyse] T FuM A E(gE, )9 DNAE st sEAMX AW E (expression vecto
r)Q) pCT146 HE o] Z2J3FAt. At gE DNAE 2F 9] A|gt@ A (restriction enzyme), 5 NhelZ} Pmel &=
Adkslal, pCT146 ME e A3 Agtais2 duegivt. Aoyl gE DNASH WE] DNAS T4 Ada 4 (ligase) &
o] g3ste] AT, FEYE pCTl46 DNAE A (£.coli)ol FAHZ(transformation) 3kal, F=2Y
(colony) & #4138} pCT146 HE o] gF FAX7E Hde e 2lo} E& (bacteria clone)& A3}, o] ¥EH
Z p(T4300.2 W skqlt).

ghi-Fc 3 odS A=xst7] f18) pCT4309] gE FHAe] FAFZ=(stop codon)& AASE E29YE WA 2
3}k, pCT430 vectore] gi FHAE Nhel 12 AM A (recognition sequence)= X33l= X9 = (forward)
zgtolH (primer)t Puel 912 MBS X&eWA F4IZE]l AR W ~(reverse) Zeto|E o] &3lo] F
sta A WkS-(polymerase chain reaction, PCR) 71&2 FZ3I k. Nreld Puel AFEAZS o] &3lo], &
AzEo] AAE g DNAZF S239% pCT430 e S Al %383t}

AZL 1gG19] Fe A M3} vhe-2(F]) 1g62a®] Fe 44 MAS 22 Adas Preld] 14 ME& 28t
© A=, gdus Zgkoln g o] &dto] FRELANANS Ve 2 s £

A Fa, AFEL Prel o2 Hehald
o w2 (F) 1g6G2a9] Fee At 1gG1Y] Fep 7l54doz2 gigste] FdAA 2 &#A Adok(Falk
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[0126]

[0127]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0137]
[0138]

[0139]

[0140]

SIS 10-2021-0110242

Nimmerjahn et al. Nat Rev Immunol. 2008 Jan;8(1):34-47). & & WAlA ol 217k 1gG1¢] Fc ofn| Al A
g 2 kg2 1gG2a®] Fe ofr] 4t MES 747 MEis 2 2 322 B35Sl

471 gb Aol FAsEe] A pCT430 HHE 4 Adasz dds 5 7ok 22 W= DNA
dAeS Fdsto], FA S Fe %Z“VP gl FAzte] FtEHA7] dek(carboxyl terminal)ell AYE WHE
grslar, 4zt Wy & pCT486 pCT4872 3 3}3iH).

So2, A¥d Z2YE Y] DNAE AAS Y. T 2H YA A EF(Chinese hamster ovary cell
line, CHO) & 3tuhel CHO-K1 F&AE] FAE e DNAE o] 83te] FAHFsTE. o] CHO-K1A4| el A
HulA (selection marker)) Te==ZPAt U@ A(dihydrofolate reductase, DHFR)S]  As|AId  MIX
(methotrexate) & H7lsta, AlNuES S3l FAAE AxFE AH3AT. Ax oz wj&Es = gi-Fe ©
wAs o A A FERelEIy 9 dwld 37] 2o]lE o] &3 IRwlEI#¥(size exclusion
chromatography) & ©]-&3ke] gAs3t}.

i

ANd 2. WL 2 IR =AY F
of. ¥ U9 d9UY 24 AU A, ARUEEATBNLA WL % Gl SmgAsE

MPL T+ MPLA 2% ddx] 9y ZxEAIH %@ AMonophosphoryl Lipid A)+= ] ®A(InvivoGen) AR

MPLA-SM VacciGradeTM(Catalog code: vac-mpla) AEL AFALY W wet fue A ZEAlo]=(dimethyl
sulfoxide, DMSO) = 53+ ¥, 93} 20CelA W& B3t AL},

MPLS Axdel wdlAEN(Salmonella Minnesota) R595 w2 Re EAWO] (Re mutant)ZH-FH Aike = Artd
F(lipopolysaccharide, LPS)ZHE FZ&F+=d, X2 A(lipid A)E= LPSY UE4 34 (endotoxic activity)ell
F2 Fostm, A& Ao Al phosphate group 3FU7F AAE Aol WPL 24, AL 3, WdE7 7= 1Y
2 44" 248 4P = (Infect Immun. 71 (5): 2498-507, Int Immunol. 14(11):1325-32, J. Biol. Chenm.
257(19): 11808-15, Infect Immun. 79(9): 3576-3587). LPS®} mI7RA & MPLS ERFAMEEA] 49 284
(Toll-like receptor 4, TLR4 agonist)® 7]%3dted, Thl WY ¥ ZeA FEIFG= LdHA A
(Science 316(5831):1628-32, Infect Immun. 75(12): 5939-46).

tggog, dFng JEFA=ZA Qr|HA(InvivoGen)ALe] Lslol|=2 2 ofFHE 2%(Alhydrogel ® adjuvant
2%, catlog# vac—alu-250) A|ES EF3lo] AFE3T).

dFuFALY JFHE= I A Al (antigen presenting cells, APCs)9] &Y &5 ZE71A17]aL, Th2 ¥
9 ¥h2S Fsta Thl WY wh3-o Fisx & Aoz delA IYrh(Immunity 33(4): 492-503).

A7) AA o 104 FR8]E gh-Fe 83 @] MPL ¥ UdFulF | ==A=Z PBS &9 (phosphate-buffered
saline) & AFE3tY B4 TER E3ste] B dgo] 2AHES A|ZR3ISUTE.

A3 1. ELISPOT A3
A7) AA 201 AzE 2AEC aFS HEsky] Y8, e 2 wHew Ags W3,
7

| gEaa Qv £F oAEA wholelsst F2 Aol AstE Aol
=

5] A FFEES FEAA BWstaz AMAI(live
attenuated vaccine)S BEZA 3} (heat inactivation)d F BALb/c vF$-2=(F) Ao 13 I slALete] 737

HARZ(priming immunization)S 433} th.

2 WP T RRE oF 55(36 ¢€)F, 7 ®

Al Fe 59171 A3 &3 oz A} oFHE %

FAt(intramuscular injection) o] HAHFF Y. WA Eol o3t =5 X Hlolgjx Fold A
A D AEA HI YA (humoral and cellular immunity)< 7] 98l 22 W HFoRRE oF 45(28Y)
Foll  mpg-2=e] ?EHXW“OE—‘?—H A4 (whole blood)& ANHASFAFIL, HZxHMkSA L (peripheral blood
mononuclear cell, PBMC)E #2] 3% tt.

d E(gB) ¢} mh9-22(F) IgG2a &
7@91 ZAES 23] 4F HHoR &

H
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[0141]

[0143]

[0145]

[0146]

[0147]

[0148]

[0150]

[0151]

[0152]

[0153]

SIHS3 10-2021-0110242

ZAEo] AE wj/] WY w2 (cell-mediated immune response)S H7lstr] gt AFAAS 47] & 19
ERUith. & 19] 'gE-Fc'e G dlGEX] wpole o] gkl E(gE) ¢k vk~ IgG2a A9 Fert §3E ¥
A, WL'E ANFHEMATAA)ZANY Riexaxd A, 'alun'S SFVE JEJA=E on|gith(AA
o 192 Fx). B3, ‘Shingrix(F182)'= AzxgE FFWFTAE WA(GSK AHozA, @EFE 7|ike]
T AEZZR wlolg] A W gukwiA Eol MPL 2 QS21¢] EZdHE A stE WAl (liposome-based g + MPL +
QS21 %3S omsith, w3 2F 1 WA 4 O 2 2AEY HFE BFS 100uH 3ol Tttt

-~

# 1
1% WAl 2 E HAHE 12 A9HFE 22 A9AE 9| AEAH
(Day 0) (5%) T (13%)
1 PBS SC IM IM Serum, PBMC
2 Shingrix SC IM IM Serum, PBMC
3 gB-Fc (30 pg)+ SC IM IM Serum, PBMC
MPL + alum
4 gB-Fc (90 pg)+ SC IM IM Serum, PBMC
MPL + alum

2 2AAEY MEAY WY REES HUlslr] 98l 23 WEHFoRRYH 4579, EEg 2P AT EE o] §
sto] ¢lE]#| 2 7l (Interferon gamma, IFNy ) ELISPOT(Enzyme-linked ImmunoSpot) #41S 423s}3itt. o=

&, PRS2 PBMC AES RBC AlA &9 (red blood cell lysis buffer)& ©]&3ke] & RBCS
Mouse IFN-yELISPOT plus(MABTECH, Catalog number 3321-4AST)& ©]&3}o] £H|$H Y to] FFof el
(Varicella Zoster antigen, microbix Biosystems Inc, Catalog number EL-03-02) T+ ZIhpdtal A
(Concanavalin A, Sigma, Catalog number C5275)E& A 2]3}e] WHSA|Z]1, HEFREE EH|E QAJEHHAZ vl

oA S A Z38te] spot forming cells(SFC)S Al4=(count)dte] 7 slaitt.

7y g gx o B34S A FEa(positive control, PC)Ql Z7hubat#l A(concanavalin A)ol] &3+ Al¥-
f70 M9 WkS(cell-mediated immune response)®] Aoz HF3lste] XN IY-5o] 4 (VZV-specific)
T ME w7 W WkS-(cell-mediated immune response)< = 1o] YERAATH. = 19 VZve 54
-5olA MaE-urf W W& oWt | x W sx= 45 10 tid p valueZ} <0.05 o, FAAH S
k)

o @ 2ol LT,

o

RIS
%t
e

\

o
FH

A

L

S S s = e
Y, o
o
5
>
ao
o

o] PBS(F/tizr) divl, S5
Ao

2

3} v nlE}

A&d 2. ELISA 48

A7) g 1 23 (2F 1 A DY 2AAE 58 Friskr] {8, 719 22 e s F7h AES W3
o,

228 A9HFTOZHE oF 45 &, vwlg-xo] PHoZHE B HES o]8dte Wil AE 9 fEd
IgGl A9} 1gG2a A WA TS ELISA A

VZV gE &9(2 png/ml)E A8 &M(coating buffer, carbonate/bicarbonate buffer, Sigma, catalog number
(C3041-100CAP) & ©o]-g3}o] 96 Z#o]E(96-well plate)ol] 4T Z7oA 16 WA 18A)7F &<t ¥ (coating)

shitt. g M (Diluent, Teknova, catalog# 2D5120-1L; 1% BSA, 0.05% Tween-20, 1X PBSZ T4 )& o]&3}
o 33) AHSx, YL o gete] Talol=F 1A Fb Aeoln B2 (blocking) sttt 38 A1F ¥,
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[0154]

[0155]

[0156]

[0158]

[0160]

[0162]
[0163]

[0164]

ZIHSd 10-2021-0110242

wHS 3 AES ZYolEe YWa 1AIZF 3004 2AIZE T AdReA wbSAIHET. 33 AlF -, A=
A i) horseradish peroxidase-conjugated goat anti-mouse IgGl (BioRad, Catalog# STAR132P) H+= ii)
horseradish peroxidase-conjugated goat anti-mouse IgG2a (BioRad, Catalog# STAR133P)= YWil 204 1
AlZHsor M-S AIHTE, 63] A2 & TMB(3,3', 5,5'-tetramethylbenzidine, Sigma, Catalog# T0440)S =3
olEol wir 533t wkgetar, A& (H,S0,, Merck, Catalogh 109072) Heol whg& A8, ZElolE
A (plate reader)& olg3ke] 7 AEe] FHE(optical density)® SAsGTh. Tl AT MGl Al
FF OEQ vlolels mw S B(h) %, SF oEA vielels B4l 1g61sh Igi2a FAe A
25 5435t 37 % 2, % 3 ¥ = 20 YERATE. 1961 A FS AN W wkEo] eSS onEin,
W IgG2a AAHFS AEd WY 9o AdES ov| g,

oo
ofi

g A#, 7 20 JERd vre} o], gh-Fc + MPL + alum %3¥o] PBS thH] gE Eo]3 IgG2a AS AN 7=
a7 Holds Fgsigion, ol AxA WY wkge] T7HE yepdth. me, 1 30 el wpe} o],
gE-Fc + MPL + alum Z3}Fo] PBS ti¥] gE 5o]# IgGl FAE AHA7I= a37F HoldS ERlsdlaL, o= A
A W Wk TUHE YERdTH(E 2).

elgh ush ol gife + NPL + alun 2@ 182 WAL thu) FARE 0] Aoy

}\_1 B S
2 AEH WY wee fE $Ee AHe AFMom FAsgi.

olell, & WHo] HAEo] SAAUERT divste] Ig6l ¥ IgG2a A S dASA F7H7I= AS E2leksd
B, Aags ol fabe Amel A R ANy e Mee GRS AFHom HShE 2 2
3).
x 2
OF |WARAE IgG2a A7} g fold log2 B4 |log2
EFHA

1 PBS 0 0 0 n/a n/a n/a n/a

Shingrix 125000 125000 [25000 [91667 5.0 16.5 1.3
3 gE-Fc (30 pg)+ 25000 25000 5000 18333 1.0 14.2 1.3

MPL + alum
4 gE-Fc (90 pg)+ 25000 25000 25000 {25000 1.4 14.6 0.0

MPL + alum

F 3

OF |WAXAEE IgGl 347} 37 fold log2 ¥ |log2 EEWX}
1 PBS 0 0 0 n/a n/a n/a n/a
2 Shingrix 125000 125000 [125000 125000 [1.0 16.9 0.0
3 gbE-Fc (30 pg)+ 625000 |[625000 |625000 [625000 |[5.0 19.3 0.0

MPL + alum
4 gBE-Fc (90 pg)+ 625000 |[625000 |625000 [625000 |[5.0 19.3 0.0

MPL + alum

AAd 3. Hol# s F9 B Fe B4 §F W] @A Az
$41, shleh 22 e gi-Fe & Wol WA (gE-Fe')& Azt

5 AER mpolesae W FurE E(gE, )9k vk9-2(F) 1g62a2] Fe (G236A/5239D/A330L/1332E) W
ol(mutation)F$17F AFH FFwde] DNAZS Aol FELIAME 2F  #HE(expression vector)S!

pCT146 HE] 249 3. 343k gE-Fc' DNAS 259 A3 a(restriction enzyme), = Nhel¥} Pmel &2
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[0166]

[0168]

[0169]

[0170]

[0171]

[0172]

[0174]

[0176]

[0177]

ZIHSd 10-2021-0110242

Aslal, pCT146 WEHE 53 Agdasrz dasiirl, ddw gi-Fc' DNA®H #E DNAS T4 2 &

e)E olgsty AZST. F2YE pCT146 DNAS W+ (E.coli)ol BA WD (transformation) 3}aL, FZU
(colony) & #A13lo] pCT146 ¥ o] gh-Fc' FdA7F A4d we ol & (bacteria clone)& A3}, o]
WEIE p(Te64= W3kt = AAd oA ALE-E mhg-2 [g6G2a°] Fe (G236A/S239D/A330L/I332E) ®o] o}]
AP IS AdRs 52 SASITE. 28]a B AAdo A AREEA ko),  dhEeA thE FAA R
AFR 7458k Q17F 1gG19] Fe (G236A/S239D/A330L/1332E) ®Wo] ofm Al HES IS 42 EAEAT.

A (ligas

Loz, A8e F2YE wYgste] DNAE GASIA Y. S5 #2E d4 MXESF(Chinese hamster ovary cell
line, CHO) < 3kl ExpiCHO-S S&AI¥ol AAE 1weko DNAE o]&ste] Fd  HdF(Transient
Transfection) dFATF. ©] ExpiCHO-S AEZ 714 wl%F (fed-batch culture) WHES Wa3sle] gE-Fe' S
wAs AL st Alx WreR wjEEE gE-Fe' 9Ee ol A Hshyd A=2vlEa#9 (Protein A
affinity chromatography)& ©]-&3ko] AA|s}3ict.

A& 3. ELISPOT A

bl

ol

71 AAld 2 2 Ao 3olM Axd 2= aes HrEek] A, shrleh 22 wer HA3s 1Y

FEol A ezl AMAI(live attenuated vaccine)S C57BL/6 vF-2=(F) LFlel 13 18}k

o 3o
T u=
FAbete] 7+4 W] Z(priming immunization)S 433t Th.

THE
FAM(intramuscular injection) 3Fe] WHEF AT, WA FAEo] 23 =5 YA X vlolglx Eo]F Ao
A E AEA AY9AA (humoral and cellular immunity & 22 W

o
|\
ol
ol
o
N
fo
0|

o wgro FTpAwowHRE  AHAd(whole blood)E MHAEFL, ZExHNHNAE(peripheral blood

mononuclear cell, PBMC)E E&]s}itt.

ZAE AXE 7] W wk3(cell-mediated immune response)S H7}e7] 93 AU A0S 317] &E 49 o}

ERISATE. 3 49 'gE-Fc'® 7 dIEZ voly ] gadwd E(gE)¢F mh-2 IgG2a IFAQ Fert 39 3

A, 'MPL' 2 NFREHAZTHA)EZM Rz~ A, 'alun'S EFUH EFAEE ourh( A

of 1, 2 2 3 F=x), L3, 'Shingrix(Aag2)'E Axdd FERFERDE WA(GSK AHozA, gEF 74t

o] % ¥ npoleize] g Fubwld foll MPL 2 QS210] & A she WAl (liposome-based gE + MPL
o

1
[e) b
+QS21 =) omdt. =g, IF 1 WA 4 W 74 24Ee EES 50 g0l Fojsigitt.

ok

LTt
o\

Z 4
O | WERAEE A E 12 A% 2zt W9E (9 MEAH
(Day 0) (55%) ) (13%)

1 PBS SC IM IM Serum, PBMC
Shingrix SC IM IM Serum, PBMC

3 gbE-Fc (10 pg)+ SC IM IM Serum, PBMC
MPL + alum

4 gE-Fc' (10 pg)+ SC IM IM Serum, PBMC
MPL + alum

2 2AE MEAY WY RvESS HUlshr] Y8 23 WEHFoRRYH 4579, B dxdAdAA Y E o]
ol -
Zt aF9 gxo A4S A ET(positive control, PC)Ql ZIhpar& A(concanavalin A)ol 9|3+ AE-
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[0178]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0189]

[0191]

ZIHSd 10-2021-0110242

w7 W wH-S(cell-mediated immune response)®] Aoz T F3}Ete] YA FEHEYU-Eo] A (VZV-specific)
Yo AE ufs) WS whE(cell-mediated immune response)S X 3o UERNSITE. & 39 VZVE FFuiAb
ZREYP-EolA Az-ujs] A &S et

WAk WPL/alun S| FWETF 38 24 Bo] PBS(SATIET) ol
WY fEsgla, s WA Mnsas W S8 ALY

4 A E-vh ) 3 Mg s
S FASRYUTCE 3). AR gBFe' §3 WolwW A} WL/alun S FNES L3 £ Bol PBS(S
AulER) o, FROAEAGA-Sol 8 AL-ull We] oA @A WY v fEsha, Yo
A3} W Ge W G4 BES ALY W Hee fEatt S FANATCE 3)

Ao 4, ELISA 2F

A7) el 3 2F(1F 1 UA )9 2AE a%S syl 98, sviek e e w Fh APE Wds

At

22 MR FoRRE o 453 F wpgro Ao RE R FHS olgste] WA HAE 9 fEH
=1

1gG1l A9} Ig62a A YA FS ELISA BAHoz A3},

S, 3 5ol vhERd whet hol, gR-Fe + MPL + alum E3Fe] PBS tiu] gf 5ol IgG2a FAE BEAM7I=
b Holds #Rlaglon, o= AZAd WY wge] S7hE uehdth. ®3, F 60 vehd wpep o]
gi-Fc + WPL + alum o] PBS div] gE 5ol Ig6l &l AYAN7I= ) Holds s, ol A
A Wl wkgel S7HE dERdT. (B 4)

ghelgh wpeb o] gh-Fc + WPL + alum 23 A1) Wil giu] 943 559 A4
1 s8s 7ME Ao Aladi.

walk, 7 50 YebA nupel o], gh-Fe' + MPL + alum Z&o] PBS thH] gk Eo]3 IgG2a IS WA 7|= &
H7t HolgS Qs on, o= MEA WY dkEeo F7E yEkdth. EgE, 1 69 YeRd vle} o], of-
Fc' + MPL + alum Z3&o] PBS tiH] gE So]& IgGl IAZS A= 7 oGS elsigiar, o= Aol
A Eg 9ge] F7HE UEY, (2 4)

3ol SQIgh npep o] gE-Fe' + MPL + alum 2§ 2 WAL thu] FARRE o] A
o

E
FE 5L S AFHoR FAsd,

olell, ® wwel xyBol SAUEE U 16l % IgGa FA AL BAA ML AL S
AaEe g fAF AR AEA D AN WY M S FEFS AEHow Flsdth. (E5 U K 6).
F5
OF |WARAE IgG2a A7} g fold log2 3 |log2 ¥F9

Eiy 2}
PBS 0 0 0 n/a n/a n/a n/a
Shingrix 2500 2500 2500 2500 1.5 11.3 0.0
3 gE-Fc (10 ng)+ MPL|2500 2500 100 1700 1.0 10.7 10.4
+ alum
4 gE-Fc'(10 pg)+ MPL|100 2500 0 867 0.5 9.8 10.5
+ alum
£ 6
aF |YARPE IgGl 37} B fold log2 3 |[log2 ¥&H
¥ 2t
1 PBS 0 0 0 n/a n/a n/a n/a
Shingrix 312500 312500 312500 312500 1.0 18.3 0.0
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gE-Fc (10 pg)+ MPL
+ alum

1562500

1562500

1562500 1562500 5.0 20.6 0.0

~

gE-Fc' (10 pg)+ MPL
+ alum

1562500

1562500

1562500 1562500 5.0 20.6 0.0

k1

F1
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k1
N2
(VA

ELISPOT count
Normalization % (vzv/pc)

1
g
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Antibody titer (log2 average)
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<120>

<130>
<150>
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<160>
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(83
o
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=4
=
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mVZV
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group 1 group 2 group 3 group 4
lgGZa
% migGT
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=
=

CELLTRION, INC.

Fusion Protein of Varicella Zoster Virus and Immunogenic
Composition Comprising the Same

CPD2021007KR

KR 10-2020-0025608

2020-02-28
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KoPatentIn 3.0
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<211> 546

<212> PRT

<213> Artificial
<220><223>

<400> 1

Met Gly Thr Val Asn

1 5

Ile Ile Thr Gly Thr
20

Leu Arg Tyr Asp Asp

35

Ser Val Tyr Glu Pro
50

Val Asn Arg Gly Glu

65
Tyr Ile Trp Pro Arg

85

Glu His His Gly Val
100
Arg Leu Met Gln Pro
115
Asp Thr Gly Ile His
130
Lys Ile Val Asn Val
145

Asp Leu Asn Pro Lys

165
Glu Glu Asn His Pro
180
Gly Val Arg Tyr Thr
195

Thr Gly Asp Ala Ala

Sequence

VZV_truncated gE

Lys Pro Val Val

Leu Arg Ile Thr
25

Phe His Thr Asp

40

Tyr Tyr His Ser
55

Ser Ser Arg Lys

70

Asn Asp Tyr Asp

Tyr Asn Gln Gly
105

Thr Gln Met Ser

120

Val Pro Thr
135

Asp Gln Arg Gln

150

Pro Gln Gly Gln

Phe Thr Leu Arg

185
Glu Thr Trp Ser
200

Pro Ala Ile Gln

Gly Val Leu Met Gly Phe Gly

10 15

Asn Pro Val Arg Ala Ser Val

30

Asp Lys Leu Asp Thr Asn

45

Asp His Ala Glu Ser Ser Trp

60

Tyr Asp His Asn Ser Pro

75 80

Gly Phe Leu Glu Asn Ala His

90 95

Arg Gly Ile Asp Ser Gly Glu

110
GIn Glu Asp Leu Gly Asp
125

Leu Asn Gly Asp Asp Arg His

140

Tyr Gly Asp Val Phe Lys

155 160

Arg Leu Ile Glu Val Ser Val

170 175

Ala Pro Ile Gln Arg Tyr

190

Phe Leu Pro Ser Leu Thr Cys

205
His His

Ile Cys Leu Lys Thr

_21_
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210
Thr Cys

225

Lys Glu

Glu Ala

Glu Leu

Leu Arg

290

Gly Ser

305

Gly Asp

Phe

Asp

Asp

Glu

275

Thr

Asp

Glu

Gln Asp Val

230

GIn Leu Ala
245

Gln Pro Trp

260

Leu Asp Pro

Glu Lys Gln

Gly Thr Ser

310
Lys Thr Arg

325

Arg Gly Ala Glu Phe His

340

Val Gly Asp Thr Phe Ser

Glu Ala

370

Pro Thr

385

Asn Ala

Ser Pro

Glu His

Glu Pro

450

355

Pro

Cys

Pro

His

Ala

435

Ser

Phe Asp Leu

GIn Pro Met
390
Gln Cys Leu
405
Leu Ala Gln
420

Asp Asn Tyr

Phe Gly Leu

215

Val

Pro

Tyr

295

Thr

Asn

Met

Leu

Leu

375

Arg

Ser

Arg

Thr

Ile

455

Val

Val

280

Leu

Tyr

Pro

Trp

360

Leu

Leu

His

Val

440

Leu

Asp

Ser

Val

265

Thr

Asn

345

Met

Tyr

Met

425

Tyr

His

Val

Tyr
250

Asn

Val

Thr

Pro

330

Tyr

His

Trp

Ser

Asn

410

Ser

Cys

Asp

235

Arg

Thr

Pro

Tyr

Phe

315

His

Leu

Leu

Thr

395

Ser

Thr

Leu

220

Cys Ala Glu

Phe Gln Gly

Ser Thr Leu
270
Gly Val Leu
285
[le Trp Asn
300

Leu Val Thr

Val Thr Pro

Ser His Val
350
Gln Tyr Lys
365
Tyr Val Pro
380

Cys Leu Tyr

Gly Cys Thr

Val Tyr Gln
430
Gly Ile Ser

445

Asp Gly Gly Thr Thr

460

_22_

Asn

Lys

255

Phe

Lys

Met

Trp

335

Phe

His

Phe

415

Asn

His

Leu

Thr

240

Lys

Asp

Val

Arg

Lys

320

Pro

Ser

His

Asp

Pro

400

Thr

Cys

Met

Lys
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Phe Val Asp Thr Pro Glu Ser Leu Ser
465 470
Tyr Phe Asn Gly His Val Glu Ala Val
485
Val Asp His Phe Val Asn Ala Ile Glu
500 505
Ala Gly Gln Pro Pro Ala Thr Thr Lys

515 520

Asn Pro Gly Thr Ser Pro Leu Leu Arg

530 535
Leu Ala
545
<210> 2
<211> 227
<212> PRT
<213> Artificial Sequence
<220><223> Fc(human 1gGl)
<400> 2

Asp Lys Thr His Thr Cys Pro Pro Cys

1 5
Gly Pro Ser Val Phe Leu Phe Pro Pro
20 25

Ile Ser Arg Thr Pro Glu Val Thr Cys

35 40
Glu Asp Pro Glu Val Lys Phe Asn Trp
50 55
His Asn Ala Lys Thr Lys Pro Arg Glu
65 70
Arg Val Val Ser Val Leu Thr Val Leu
85
Lys Glu Tyr Lys Cys Lys Val Ser Asn

100 105

Gly Leu Tyr Val
475

Ala Tyr Thr Val

490

Glu Arg Gly Phe

Pro Lys Glu Ile

525

Tyr Ala Ala Trp

540

Pro Ala Pro Glu
10

Lys Pro Lys Asp

Val Val Val Asp

45

Tyr Val Asp Gly
60

Glu Gln Tyr Asn

75

Phe

Val

Pro

510

Thr

Thr

Leu

Thr

30

Val

Val

Ser

Val

Ser

495

Pro

Pro

Gly

Leu
15

Leu

Ser

Glu

Thr

His Gln Asp Trp Leu Asn

90

95

Lys Ala Leu Pro Ala Pro

110

_23_

Val

480

Thr

Thr

Val

Met

His

Val

Tyr

80

Gly

Ile
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Glu Lys Thr
115
Tyr Thr Leu
130
Leu Thr Cys
145

Trp Glu Ser

Val Leu Asp

Asp Lys Ser
195
His Glu Ala
210
Pro Gly Lys
225

<210> 3

[le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val

Pro

Leu

Asn

Ser

180

120

Pro Ser Arg Glu

135

Val Lys Gly Phe

150

Gly Gln Pro Glu

Asp Gly Ser Phe

Glu

Tyr

Asn

Phe

185

Arg Trp Gln Gln Gly Asn

Leu

<211> 232

<212> PRT

<213>

<220><223>

<400> 3

200

His Asn His Tyr

215

Artificial Sequence

Fc(mouse I1gG2a)

Pro Arg Gly Pro Thr Ile Lys Pro

1

Pro Asn Leu Leu Gly Gly Pro Ser

20

Lys Asp Val Leu Met Ile Ser Leu

35

40

Val Asp Val Ser Glu Asp Asp Pro

50

55

Asn Asn Val Glu Val His Thr Ala

65

70

Thr

Cys

Val

25

Ser

Asp

Gln

Met Thr Lys
140
Pro Ser Asp
155
Asn Tyr Lys
170

Leu Tyr Ser

Val Phe Ser

Gln Lys Ser

220

Pro Pro Cys

10

Phe Ile Phe

Pro Ile Val

125

Asn

Ile

Thr

Lys

Cys
205

Leu

Lys

Pro

Thr

45

Gln Val Ser

Ala Val Glu

160

Thr Pro Pro
175

Leu Thr Val

190

Ser Val Met

Ser Leu Ser

Cys Pro Ala

15

Pro Lys Ile
30

Cys Val Val

Val Gln Ile Ser Trp Phe Val

60

Thr Gln Thr

75

His

Arg Glu Asp

80

_24_
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Tyr

Asp

Leu

Arg

Lys

145

Asp

Lys

Ser

Ser

Ser

225

Asn

Trp

Pro

130

Lys

Asn

Lys

Cys

210

Phe

<210>

<211>

<212>

<213>

Ser Thr Leu

85
Met Ser Gly
100
Ala Pro Ile
115

Pro Gln Val

Gln Val Thr

Tyr Val Glu
165
Thr Glu Pro
180
Leu Arg Val
195

Ser Val Val

Ser Arg Thr

4
227
PRT

Artificial

<220><223> human

<400>

4

Asp Lys Thr His Thr

1

5

Gly Pro Asp Val Phe

20

Arg Val Val Ser Ala Leu Pro Ile GIn His Gln

90 95
Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp
105 110
Glu Arg Thr Ile Ser Lys Pro Lys Gly Ser Val
120 125
Tyr Val Leu Pro Pro Pro Glu Glu Glu Met Thr
135 140
Leu Thr Cys Met Val Thr Asp Phe Met Pro Glu

150 155 160

Trp Thr Asn Asn Gly Lys Thr Glu Leu Asn Tyr
170 175
Val Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr
185 190
Glu Lys Lys Asn Trp Val Glu Arg Asn Ser Tyr
200 205
His Glu Gly Leu His Asn His His Thr Thr Lys
215 220

Pro Gly Lys

230

Sequence

IgGl Fc (mutant)

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Ala
10 15
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met

25 30

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
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35

Glu Asp Pro
50
His Asn Ala
65

Arg Val Val

Lys Glu Tyr

Glu Lys Thr

115
Tyr Thr Leu
130
Leu Thr Cys
145

Trp Glu Ser

Val Leu Asp

Asp Lys Ser

His Glu Ala

Pro Gly Lys
225

<210> 5
<211> 232

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 5

Glu

Lys

Ser

Lys

100

Pro

Leu

Asn

Ser

180

Arg

Leu

Val Lys Phe
55
Thr Lys Pro
70
Val Leu Thr
85

Cys Lys Val

Ser Lys Ala

Pro Ser Arg
135
Val Lys Gly
150
Gly Gln Pro
165

Asp Gly Ser

Trp Gln Gln

His Asn His

215

40

Asn Trp Tyr Val

Arg Glu Glu Gln
75
Val Leu His GIn
90
Ser Asn Lys Ala
105

Lys Gly Gln Pro

120

Glu Glu Met Thr

Phe Tyr Pro Ser

155

Glu Asn Asn Tyr
170

Phe Phe Leu Tyr

185

Gly Asn Val Phe
200

Tyr Thr Gln Lys

mouse 1gG2a Fc (mutant)

45

Asp Gly
60

Tyr Asn

Asp Trp

Leu Pro

Arg Glu

125
Lys Asn
140

Asp Ile

Lys Thr

Ser Lys

Ser Cys
205
Ser Leu

220

Val

Ser

Leu

Leu

110

Pro

Thr

Leu

190

Ser

Ser

Glu Val

Thr Tyr

80

Asn Gly
95

Pro Glu

Gln Val

Val Ser

Val Glu

160
Pro Pro
175

Thr Val

Val Met

Leu Ser

Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala
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Pro Asn Leu Leu Ala Gly Pro Asp Val Phe

Lys

Val

Asn

65

Tyr

Asp

Leu

Arg

Lys

145

Asp

Lys

Ser

Ser

Ser

225

20

Asp Val Leu Met

Asp
50

Asn

Asn

Trp

Pro

130

Lys

Asn

Lys

Cys

210

Phe

35

Val

Val

Ser

Met

Leu

115

Pro

Gln

Tyr

Thr

Leu

195

Ser

Ser

Ser Glu

Asp

His

70

10

25
Ser Leu Ser Pro Ile

40

Val

30
Thr Cys

45

Asp Pro Asp Val Gln Ile Ser Trp

55
Thr Ala Gln Thr Gln

75

60

Thr

His Arg

Thr Leu Arg Val Val Ser Ala Leu Pro Ile Gln

85
Ser Gly
100

Pro Glu

Gln Val

Val Thr

Val Glu

165
Glu Pro
180

Arg Val

Val Val

Arg Thr

Lys

Tyr

Leu

150

Trp

Val

Glu

His

Pro

230

90
Glu Phe Lys Cys Lys
105
Arg Thr Ile Ser Lys

120

Val

Pro

Asn Asn
110
Lys Gly

125

Val Leu Pro Pro Pro Glu Glu Glu

135
Thr Cys Met Val Thr

155

Thr Asn Asn Gly Lys
170
Leu Asp Ser Asp Gly

185

140

Asp

Thr

Ser

Phe Met

Glu Leu

Tyr Phe
190

Lys Lys Asn Trp Val Glu Arg Asn

200

[*p)
=
[*p)

220

205

_27_
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[le Phe Pro Pro Lys

Val

Phe

His

95

Lys

Ser

Met

Pro

Asn
175

Met

Ser

y Leu His Asn His His Thr Thr

Val

Val

Asp

80

Asp

Val

Thr

Glu

160

Tyr

Tyr

Tyr

Lys
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