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1B EE A YORRIURLER A , BT IR 9 K JOkE 2844 H 5 SpyCatcherfit & RIS Bk B 1 A 412%
M % » B FH 5 Spy Tagill & 3 I8 K2k i ) H 22 1 Al o

2. MR AR SR Lo (1) 2k 2 3 g ik 8044, Horh firid Spy Catcher B Spy Tagfill &4
SRR E BN o

3. HRARBURE SR 1T IR B2k 85 1 gRoKRRURL 844 , L p BTl 8k a1 R T o ZUAR SRR T

4 PR E SR 1 FTIA IR 8 B 9 K FR 44, JL R SpyCatcher SRR A RGN A 2
(W& LR 7 7 WISEQ 1D NO:5Fr 7w, SpyTag 58k 8 A Il & & 11 () & B2 /7 B WISEQ 1D
NO:7THT 7R~ o

5. FRPEAUR LR 1-4 9T — T BT I8 B8k S 1 G RIORL 288 4 7 1] 24 % 1 1 F s

6. It T2k 8 1 9N K ORI 1 5 BT I 9% v A AR R 1 -4 AT — T i ok () 8k 2 1 40
KRB AL , 24 Tk 4K kL %44k H 5 Spy Catcher il & R 1AM 288 11 18 4268 1 et , i
P T IR A 7 5 Spy Tagll & R AL I PR, 4 AT IR 4K Uk 244 FH 5 Spy Tagil & KA B &
5 2H %51 B, TR S W IR 4 5 SpyCatche Bl & I HU R, P 8B A Sk 2
[F) 383 SpyCatcher—Spy Tag A B AE R34 4%

T R ROR) EE K 6 By ik (1) B T8k 22 13 g0 oK R 1 % 1, Hoh Bk Hi )R 0k B 4w B
preS1E A B EM2e N IHREE2EH ALK R EETE A

8. M4 BRI ZE R 6 Frid 1 24 T8k & (1 9K FR ) 33 1 , L rp Frid S & 2 B EpreS1
EA Pl , Bk & A & H 5 Spy Tag il A 3R 1A BBk 82 1 F 20 2 10 5 1) ) K Sher 28 4
5SpyCatcherfli & RIEW £ W EEpreS1EE A , Lk , Spy Tag 58L& A B RRG & 1 ) &= &
B2 7 FIISEQ 1D NO: 7THiaN , 3 HSpyCatcher 5 Z i EipreS1 & A KIAL & & A K Z 3R 7
B ISEQ 1D NO: L1Jf7n.

9 . AR AR 2 3R 8 vk 1 25 T2k £ 11 4R oK Rz 1 2 7 T 1) 4% & 2B M 2% s 253 TRy PR B
BRI MR T B IS

10 MR HEBOR) LR 6 BT ik (1) 5 T2k 5 1 G K Uk IR 3 1, Frb BTk B i 8 N 9L Sk 8 0 25
E78E A, Puik i, Bk 2 w495 B 5SpyCatcher it & #6145 198 25 11 4H 258 11 Bl 49 K ik
AR 5 Spy Taghit & FRIA I AN FLKBIRERETE 1, fLi L, SpyCatcher 5B AR AL & &
2 BRI WISEQ 1D NO: 57, I HSpyTag 5 AN FL KM #EE7 8 1 IO @l A 22 1 ) 2
FBFEFANSEQ 1D NO: 13w,

L1 R AURIEE R 10 Bk 1 22 T8k 2 1 9 KAORE & 1 T8 B TR 9T B S0 0 24
M) I o

12 FRABBURI 2 5K 6 Bk 1 2 T8k £ 1 oK SORE IR e, A A 5 422 70, pLade s, v 72
L H Tol IFESZARIRIBLARCpG—ODN, To 1 1FESZ AR AR BLARMPLA L BR 472 771 o
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ETHREBMABRNESEEEFIEEE

FAR S

[0001] 7 B J& T 9 K SURL 80 A4 B AR A3k , A4 T 5 i DAk B 1 4R R Sy B itk , )
SpyCatcher—SpyTagth FFEFIA , f# —PPRE 8 PUE 2 45 1 i+ B 9K R 2044 &
G o P FH1Z F2 50 1T LA AT 57 (A 850 K 9 2 0 I R Il il 5 22 b B i il DA SR B ) TR
TEB BB (A 90K% T AR L, T R BB B (A K% T

EREAR

[0002]  GoKURIAA R ) B AL R AR I 5 HF 2 MR (R AR 2 R, T T A 55
IF R R EE R AR T AR B 5 & 1, o] 3 258 K Jks , & 4K
AR A0 AT #4al  AEE T R, Bk B R B AR I B R A Masaru Kanekiyo S8 K5 i
JBOREFHINL (W HAZE [ Bl 5 RIS 75 i [ IR M T 2k B 1 1O N, T2 G810 7 A1 8 NHA = SR AR )
RIS, 5 KIS =M BRI AL, BE B RR 10AF B LBk R 1 38 5% , [F] A ik BE ™
AT IR Y E H (Kanekiyo,Wei et al.2013) .Sebyung KangSZt % %) i FU - FASK TE
(Pyrococcus furiosus) Bex AT T oUE , HOTTLOTT TR Bl A R ISEER E A R R 1 (38
142457 F IR AL) BC Ui T LN KIS T, B % 51 AR A I CDA . CDS T i i 2 (Han ,Kang et
al. 2014) . ILAN, BEHIVI 4h52 8 A Bl A FROA 7R 8L 1 40 K 0N 1 SR T Re 7 /N B P 51 A28
B A PN 3G 5% (Sliepen,Ozorowski et al.2015) A WL, 2L ER A 9K KL i 7~
PO, B8 0k 5l 3 i ) e SR 5 R R ) AL 4 B e S R DRI Bk ) R R
PRI T & ARG R, S eyt H TH7 29 W sldR et 10 sods , T e 2
W FIVE T

[0003] HBV (hepatitis B virus,HBV) J5 &5 & W FFDNA YR 2% & [ AUEEDNA 9k 5%, BE S ik
M BRI 7 - HBVIEE e 22 51 AN R F2 B 1 IR a5 , C G S itk AR PRI 4, I AR 44k, T
BEAC AR o A BRYG T A K 2945 2.57 LIS B 28 853, BRAFE 29767100 )5 (35 JE-T-HBY
TG BT 5| 3D 1) 6 R i o FE TR ] 8 1 0 2R I 8 7 B et N PGB R ) B K A% s« E T
I PR - 1) 0 JH 9% ¥ 350 SR T HBV g % 1) T o7 1A 9% v, 2 1k 2 B B 28 v 97 7 SR 3= 22 3t
REEZG ) (% () AU R s i) AP0 3R 5, e AT 1l i i ps 25 1 52 ok R 444 AR
ANBE I H G B 55 , K 2 E0UE 7 BRI B 5 AR 25 R SE mIE - IR, SR
SR RN G 28 30 T I B BT B T MR W I R B A - R =

[0004]  preSlitlarge HBsAg Nimfl— B & HLIRITF (ay BN 108 MR AR, adBN1194
AR ,preSIFENE 5 AN R I AINTCPLE A M /-5 HBVE YL . — Bt HpreS1 552-48
Brzd B/ e B AH R N 1 ) \be 2R AR AT K 22 IR AT LA ZEAR SRR LEHBV/E Y fHE 40 e, t A /8
NSRRI H R HBV RIS o R P2 A L pre ST R S P A B % vh FTHB VIR 2591 HAF 4~
18 £ RS2 IEGY o H T preS1E F A B 1) Sz FER S, RA A TEORE G T 4 58152
G SN, i BL— R DA 2 5 i preSUER S MEHUR M B HIE T R A 5 .

[0005]  SpyCatcher-SpyTagia [1i%E# R Gt /& H I [E Bl 25 Mark HowarthfE 201245457
B, B oRIE TR B BR E A E E A 45 5 E A FbaBRCnaB245 M)tk (Zakeri,Fierer et
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al.2012) .CnaB2y— A4 BB [, W 45 W AW 28 R TR 2210 7 75 7T DL CnaB2 4 E Rl —
MEH BRI EE SpyCatcher Fl— DA 132 BRI 2 Ik Spy Tag . 4 B A TAHIE R
I, 14380 P gk AT DAIE S Spy Tag ) K 42U MISpy Ca t cher [ i U IR < [F) T R I il S Ay
A58 BRIt A . SpyCatcher—SpyTagih FH #E 4% R4t 5 W A8 I B IS5 4% G0 7 1%
FHEE BA OB A RIS VR St i AR 7 B K OB R s SRR R O T A AL
SpyCatcher—-SpyTagiX ™ Z e LA i H 5 & A T 0% 1 09 M 8, A8 226l 76 A 52
SpyCatcher!y SpyTag#hi&rBe /JHIME L N4 SpyCatcher AT #UE , TR AN SpyCatcher
(N3 22 1R 24 -4 T8 , TRTARSC) o SR PERE AR, BE&E A B TIE B A7

LZRARE

[0006] A BHAIHSpyCatcher-SpyTagsx 1% KRG 7= | — e e b IR 8
H KIS RS0 2 R R R P R pre ST 12 22k B (A 28 1 il BB 40K 5 1 m] DL B 3%
H 35 pre STARE S ME I B KT , BB 4% S TR HBV K 24 , [RIB B R I7 MR A 3L
SLIRPIR I FEET U % 2 Bk g 1 32 10 1] B K R A R R D B B SR R AR K A2
— P R R IR YT R T L A, AR R A S R AT R SpyCatcher—SpyTag
H SR RGP GRS E A GURE T B L, SCI T 9RO T B | s A A ]
T A KM SpyCatcher-SpyTag & 1% #: 7] DUJE R 8L Spy Catche r B L AT A 4 5 Ji 2
Spy Tag B HATHEYI N T 10 B 1 B2, e A ML, A % BH op 3 F ) Spy Ca t cher W] P A& N 4 46
i) SpyCatcher (AN SpyCatcher) .

[0007] AR EHI E B2 5200 200 TR PERG 7 Mg, Irid g e — Ak E A N #
A B R K i LB A ] 4 AT A R 5 e s R R R A LI | 95 0 R N
I 5 ]

[0008]  fEAKEHR—ET7 M, Wik T R dEpreS1EE 1 LB EEM2e A TN IR
BE2E A UL LA FL SRR EETE 1 5 2 a5 R Y U AR R AR L 2R iR
KI5 3 A T UL B AR R BT 4 S o 8 20, 76/ R 2 ik e A Y
WL 0% T TR T R TR VR TTAE FH 7R/ U S AR A b % v A R 2 YR T AR
3o

[0009]  §H H{fHh, Ak B AL DL T 2 I

[0010]  1.2RER I gKIRIE A , FITik 4 K ks #0445 Spy Catcherfit & R IA M ERE 1 H
1 251 R, B 5 Spy Tag il A R I8 BB BT 11 1 2H 26 1 i o

[0011] 2 M4 1 BT ad (1) 2k 2 11 9RoR R 2 44 , o b Firik SpyCatcherBSpy Tag Bl AR IATE
BREE BN o

[0012] 3. M35 1 o i Bk B 1 4R SR 28 1, L A o Bk B 1 SRR T ZU KA K o
[0013] 4 R4 1P 2k 82 O 4K Fpi 44 , Hib SpyCatcher 58 A RIBL A H A
FEBR T A WISEQ 1D NO:5FT7R , SpyTag 58k 8 (M Al & 8 A I E A FL /7 ZIWISEQ 1D NO:7Hf
TRoe

[0014] 5 MIPE 1 -4 AT — TR 1) Bk B 1 4R K IR A8 A 71 i %% T v ) PO

[0015] 6. -T2k & 1 GRS (1K) % v, Frodk % v A0 L -4 vh AR — T3 oA () 2k 2 1 9 oK i
FEEA S 2 BT IR K R 2% 44 B 5 Spy Ca t che rfill & 38 1A I8 85 1 1 20 258 17 BT, BT ok 92 1

4
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AL F 5 Spy Taghit G B K HUE , 24 ik KRR #8044 HH 5 Spy TagRil A RIS R E A B4
HENT R, BT A % W IE A 5 Spy Catcher@ill A RIS HUR , H 8k 8 (A 5 Frid iR 2 7] 8
it SpyCatcher—SpyTagtHH /E LA TEHE

[0016] 7. MR HE6 Al il (1) 2 TR 2 1 YRR 1, JL P BT fi J5de B 2 i BpreS14E
F REOR FEM2e EE 1 PR R 1 AFLLRRE BTEE

[0017] 8. 4R HE6 ik i) i T~k £ . YK URL K % v, Ferp BTk B i & & i S preS1ER
1, PLi kb , T iA 9% 40 & B 5 Spy Tag Bl A 3R K Bk B2 (1 1 4125 1 ol 11 49 K R 28K 4k i 5
SpyCatcherf@l & RIAN 2 i EEpreSI & [, ik, Spy Tag 58k 8 1 B A 85 11 I 2 L R
JFFIAISEQ 1D NO:7 Fiw, 3 HSpyCatcher 5 Z it EipreS1 & A Wl & & 1 N 2L R T
F4n SEQ ID NO: 117N

[0018] 9. M3 H8FITIA (1) 52 Tk 85 11 4R KON ¥ 9% T FH T il & 2L B BF 98 i 55 TR ME BRI 97
PRI 1 &

[0019] 10 R H56 Frdk (1 2 T8k B2 1 oK RIUE 19 338 v, Forb BT IR 70 il N 7K IR 8B 7 2
5, e b, BT id J% 40,2 B 5 SpyCatcher Bl A 3R 1A HI Bk 82 (1 19 2025 iy Bl ) 490K Joh 288 4
5 SpyTaghit &R IS NFL KRR EET &H, Lk, SpyCatcher 52 EE AR A 1Y
QAR P HIMISEQ ID NO: 57k, 3 HSpyTag 5 A FL KB R LT RG24 AR
FEFT SEQ ID NO: 137N

[0020]  11.4RHE ORI 2 T8k (A 4R K JURE 1) 5 1 FH T ) 4% F T80 8 3@ 1 2901
Fli&

[0021] 12 AR HE6 Bradk 1) 2 Tk B 1 oK RIURE 1 038 v, SLO 60 5 4 7], DL ade i, i A2 77103
H Tol 1FESZ AR BLARCpG-ODN, To L TRESZ AR A BLARMPLA R A% 771 o

Bff 152 BA

[0022] P11 BRE A GOKIETE T G &R BB .A. AN SpyCatcher (SC) il A RIS E A
P 3 N 5 FLAN R R AL , 244N SC—k 8 1 W1 36 19 4L 25 1 Rl 2 T 2 328 SCH 490 K S 45 4
B.SC-#EE A4 KB EEn 584 SpyTag PR 454 % B SR AN B2 W 90 K 08 1
C.SpyTagfl & RIAFERREE W HEN b 8 AN Z LR AL , 241 Spy Tag -k A W H H AT
FER I 238 Spy Tag KU L5 14 D . Spy Tag—Bk 8 A A KIE 1P & 7 5 A SCRIUR & &
TE BT B 2 40K I 1

[0023] 2. 8B A 9K TE T G AL R AE ALSFIE A . SC-ERER A & T3 #E Superose 6
T 2l AL I 1 o W 7 2 S 280nmI UST I , 41 £0 28 A 26 0nm I YSL I , SC—42k B 11 ) 35k it e 76
13.5ml Z2 45 s B. AliAk 5 i SC—4k & i JE M SDS-PAGEHL Yk 45 LI, SC-4kE A — DI FE K 4
FEZ134. 1kDa;C. SpyCatcher—8kE 40KV & /EE S 7 RS T #1845 3K D.
SpyTag—8k & A L i H:Superose 6 /2T 14 2li1k B . 15 €0 28 A 280nmiR AL , 41 1 2k
260nmM YU , Spy Tag— Bk 282 A B PRV AE 15m] £ 4 sE. 24k JG I Spy Tag—8k & A 8 J& M
SDS-PAGEHL ¥k 45 S 1K, Spy Tag—8k 82 — MV I 1 43 F & £922. 4kDa; F. SpyTag—8k 85 A 4K
P S B S B N RS K.

[0024]  [&]3. Bk A -preS1 B ER I -ET40K IS T I A4 F A ALARAE A, Spy Tag—8k 8z 111 FH
SC—preS1 & ANE i BE R EL BIVE &, 4 Cb 4% J5 18 J5PE  SDS-PAGE HEL vk 45 R 1K, BE /R EL 43 51 K

5
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1:1.1:2.1:3,SC-preS1I 7 FELIN25.5kDa, 454 JG Mk E [ -preSI— MR K 9T &
Z1°NA4T.8kDa; B.45A JAHIEREE H —preSIZKIE T 4 Tk H: Superose 62T 1 i1k BT .
W 10 28 9 280nmiR UL U , 41 €4, 28 4 26 0nm R Wig e , 226 55 19 —pre SR WE I £E 11 . 5ml /245 :C. 4k
A -preSIYKYE M /1% 5 i W T 404 RIE D SC-Ek & L AIET-Spy Tag# A [F]
FEIRLE VR A4 CRER G IR JEPE SDS-PAGEHE k&5 SR I, BEJRLE 43 21 1.1:2.1:3,E7~
SpyTagl] 7+ &£ N13.7kDa, 45 & GRS A -E7— AN EE M 43 F & 4947 . 8kDas E. %k
HH-ETHPKE B ST AR T nes R E

[0025] 4. BREE H-preSIZKZ W UL L T2 E A 9ROE T T4 Wi FmEMoE ™
o5 I 51 30 R A S PR A S 5 AR I A B B A —preST 4K v B b S0 % K LA CpG
Tl IR S )% Ja Bl RS H anti-pre STHUARRIZ KPRl s B. 2k 85 -preS1 K 1 5 CpG
Ve A S )% JE BRI anti-preSIHUAARE R (B 2810 K  FERTIR 3% J5 5B 270K 45 T 58 =k
Gl s C.HUMSEAN TR I I D BB A 9K RN 5 B pre ST R MR & 5 51 1)
TR R KCER I E A FIE 7 5808 I -preSLYKIE W IS 998 5 5 i anti-preS1
s R 7SR I 5 F . BRCU 2k B 11 4R oK SR il Bl 1) Bk B (1 —pre ST AR 1 5 CoG A TR &
B0 5 Sl Manti-preSTHUA R Z AR I 5 G . Bk 8T 1 -M2e 9K % 1 B & Cp Gk 7l e )% I
FIREHT anti-M2edi g N A I s H. 2k 85 [ -HCVpep (i2-423) KIE H KA —Alum A7) e
% J5 5 anti-HCVpep @12-a23) PR R ZF KRG I 5 1.2k 82 1 -E7 90K 9% 1 B A CoGAE 71 7
P J5 5l RS i anti-E7Hu AR R Z KA .

[0026]  [&]5. Bk I —preSINK I H B HBVE QL K R Rk I A Bk R —preSIYKE H
TR AAV-HBV 1 . 3 GL 44 Py SZ IR AL B LG o pre ST /K A6 45 5L €. 1L i 1 HBY
DNAZK PG 25 5 5 D . Ly H A1 HBV/E Sk HepG2-hNTCP4H i 2 fm 48 i FJ5 HH HBVAH G HL 5
HBsAg [ ZK-Fa 3l s E . 4 Jfd b 75 HBVAH SOG40 IR HBe Ag i) 7K ~F- 4 I s F . J26 G 4 Jfa, v HBV AH 5%
RNAZKF- Rz U o

[0027] |6, 2k —preS144 KIE M VR ST HBVIS PRI JL I 8 A A D o A Bk R 1 —preS14HK
FET VR T AAV-HBVL . 312 PRIk Gl /N iR SL B0 I A2 5 B Bk B 1 —preSTYNK & T 7EHBVT 52 /)N B
H 5| Canti-preSIPUAKERLI ; C. /N R LG FHHBVAH IS HT S pre ST AL I 5 D . /N ER I
T T HBVAH DS ST B HBs Ag 1 7K “FAG I s E . /INBR HIL37 HH HBY. DNAZK 4G I o

[0028] &7 .8k -ET ws-sn GUKIE T 51 AR CTLI S S Jeg v 7 R G Il

[0029]  A.ET7470 e 5 PR CDS T M 43 WA TFN v A4S B3t s B e - WA TRN y 1 E7 9 S
PECDSTHH ML 1St 1+ 1 5 B % P VAT S TC—1 /N BR B 28 FRe 116 A6 K il 28 o 35 Sk o % 1
PRI ], BR B9, 14 19K 5 C. 4ap R /INER R AR A7 il 22

BRI AER

[0030] " S5 2 58 S it 451 1 B P 00k AR B 5 I o S it 461 AN o A TR 2 48 i BH AR R
BH , T AS 72 75 B PR 1] A R BH 4 R o A BH (49 51 FR] EH S B 0O 28 3R ELAA PR 58 o

[0031]  SEjEf]— BREE L 4K & > G A & A ™

[0032]  #4k}: 1. B Fl:DH5AE. coli BL21 (DE3) PLySs E.col i/&3Z &4 A b 5l 4 X
SHEVHAREIR AT 2. JFUkL: pDEST14-SpyCatcher JFiki (1,5 F SpyCatcher & KK
%)) HDr.Mark Howarth (University of Oxford, UK) B, Aszif = {547 (Zakeri,Fierer
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et al.2012) .pDEST14- AN SpyCatcher Ui FH ASZIE ZE LR (Liu,Zhou et al.2014) .3.
TR s 2 FAE 22 5256 v FH 21 1 DNAR B 48 e R USR03 Bk /N B Jioker R il 7]
DNAMarker.Taq PCR MastermixfIPfu PCR MastermixJWE KRB dbs) AIRA
w5 R PEAZ IR P DIEG AT 4% 428 W F New England Biolabs; 41 B % 57 Bt RO LB 77 4 |
PiAEZ (Ampicillin) M RIETE FHIIPTCIY M H SigmaflAmresco 2 7 s HAh 7135y [H
PN A 4L B PR AEA R ER KR T 1 6 BT I 22 i e 20mM Tris—HC1. 50mM
NaCl,PHYRZ27.5.5. JE R 7 B« 2R 8z 1 B 1R R A M o nfe B A B AT PR A & 6

[0033]  J5ik:

(00341 1.pDEST14- AN SpyCatcher/SpyTag—4k e [ 218 B A EE AR B i ZUR AR T
BREAMEATH] WP_011011871. 1) X HAZER 75U #HT KWk i 15 3 %88 ife , etk J5
B R DR R 5 N e ME R AR R A IR A BB Rl BT A BEUIAL s 5 519 (519 5
) XERE A A B (aab-aal74) BEATPCRY Y, LUE5I ¥ A Spy Tag MI3ANG4SIF 1, 78
SpyTag F BC IR & A BEZ RN 3N GaSTES: , I 38 J5 F B 5 pDEST143R 1A FURL 43 Al 3H4T
BT B i AR R (BT , #2 pDEST 143804k < Bk B 1 BEIV) BE AR LU AR M L < 51T bb 491 75 T43% B2l
VEF R 16 CIEBI R G IE B =G ALDHS aF . col i /BSR4 4N M 57 e 7% 2 1E #a 0 T f . 2548
M, B A BRI SR 514 GIT B ILR) 4 30 SCRIEL 8 19 Bt (aab—aal74) #HATPCR
14, SCH R 5107 A 31N GaSIF A AESCH BRI EE B i BR 2 IA DN 3A4NGaSi&Ed% , 9 3 5
Bt 5 pDEST 14383 JFURL 73 Sl BEAT XU 1) 2 G AR 46 B [RTUAL , #%pDEST 1488044 - SCH B Bk iR
A B BE JRLEAE A 125 SR L BIAE TR FH R 16 CIE8 I I o & 42 7 M) A DHba
F.coli/BaZ 24N M i e B IE#AR 7% » AN SpyCatcher—8k 8 A M Z IR 7 5 W.SEQ 1D
NO:6, SpyTag—#k & I %L /7 %) WLSEQ 1D NO:8.

[0035]  SpyTag—#k&EH A B4 I 514K«

[0036] Ndel-ST-ferritin-F:

[0037] GGAATTCCATATGGCCCACATCGTGATGGTGGACGCCTATAAACCGA
CCAAAGGCGGTGGTGGCAGCGGCGGTGGTGGCAGCGGCGGTGGTG GCAGCCGTATGCTGAAAGCCCTGAATGACC
(SEQ ID NO:18)

[0038] Sacl-ferritin-R:

[0039]  CGAGCTCTTATTCACCACCCTGCATCAGCAGACCCGGCAGTTTC (SEQ ID NO:19)

[0040] AN SpyCatcher 5y BHI¥ #5404

[0041]  NdeI-SC-F:

[0042]  GGAATTCCATATGTCGTACTACCATCACCATCACCATCACGATTAC (SEQ ID NO:20)

[0043]  EcoRI-SC- (G4S) 3-R:

[0044] CGGAATTCGCTGCCACCACCGCCGCTGCCACCACCGCCGCTGCCAC
CACCGCCAATATGAGCGTCACCTTTAG (SEQ 1D NO:21)

[0045] kP B 51404 -

[0046]  EcoRI-ferritin—F:CGGAATTCOGTATGCTGAAAGCCCTGAATGACC (SEQ ID NO:22)
[0047] Sacl-ferritin-—R:

[0048]  CGAGCTCTTATTCACCACCCTGCATCAGCAGACCCGGCAGTTTC (SEQ ID NO:19)

[0049] 2. AN SpyCatcher/SpyTag—%k &g [ 9K 11 K RIE WA E K I pDEST14- AN
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SpyCatcher/SpyTag—4k & (A FUki #64LBL21 (DE3) PLySs E.coli &2 2AS4HMI,42°C #ir90s,
WRAmpicillindi PELBE 44 37 AR « PRELFH 4 5w 2 T-5ml LB (Amp”) ¥ #3572 4537 °C 2201 pm
B SRIEA, HEI ODs00 241 9 2 o K5 TR VAL < 5OFRBE B AR ARLB (Amp ) VAR BE IR o, A ) 2% 1 4%
BEREFE1.5-2h, BEAT ODs0oZ1 A0 . 4o I TPTGE &R E M0 . 3Mm, 37 C 155 5:5-6h & 25 LU 4E 1
Ao FHZE M 20mM Tris—HC1.50mM NaCl,PH7.5 ¥&E&44 A, LR 5130 % 1 D 2 ATk
P, HE5s G782 15, JLE 15min, 2990 MG O YA EIFEITG AN SpyCatcher/
Spy Tag—8k & R HZ VR -

[0050] 5 H.% AN SpyCatcherB%SpyTagif i G4Si% $2 78 42k 25 1 Num 58 LN L ER Ab , 42k
HEAHHAE S AR 25 AN SpyCatcheriSpyTag MIEREAPKIEN 6, ZE N
FE A LA 5 H AT Spy TagB AN SpyCatcher [471J50% 4 SpyCatcher—Spy Tag:Z 8] (¥ 3452
Zh RS, T SEI T 8 R BUE =4k i B 1. (B D)

[0051] 283 vl A4 23 RN 1 3R A5 7 B IE ) pDEST14- AN SpyCatcher/SpyTag-8k & H
FIBBAE , 23 KL, i 1% H R A V5 34 AR IR BBk . AN SpyCatcher-#kE 44K
UKL I 1k S L) B FH B 23mg , Spy Tag—8k B A YK UKL Y AL & 2 B FF TR VR 40mg .

[0052]  SEJfif] — Bk ER A ANKIE 11 & RO SEAL FIRAE

[0053]  #4%}:Superoseblincrease 10/300&ERCILIEFIEEF: Y HGE HealthCare AT,
50kDajH e W HMerck MilliporeZy#].0.22um.0.45um¥E 28 M Hpall corporation.iZif
2B Tecnai Spirit (120kV) fili& i SE EFET . B HIAL 45 (SDS-PAGEHRERL L & A
VKM H &R Tris & S35 0 B At 5t B B R AW EOR AR 3348 2 =) #1
Amrescoy 7l o

[0054]  Jrik:

[0055] 1. H1ZE45 AN SpyCatcher/SpyTag—#kik MR E T 70 CARI N 15min, {4
KA AT R LY 2 8 1 AR PEYTIE 5 120007 pm 50 L5minfg A8 Pk I 85 1 T3 bk 25, B30, 45
umJE R L/ NITIEF B AN SpyCatcher/SpyTag—4k 8 FIFI 20 KA 20V T-50kDa it
B ks, 30 . 220m PR IR 2 MU NTTVE .

[0056] 2. ik H ok JE A 264 A 20mM Tris—HC1.50mM NaCl,pH 7.5%% phil
Superose6Increaseft it #E4E, F0.5m13k0. 22umyE 5 5 (1 8 19 AR 20, 4k 42 AT 20mM
Tris—HC1.50mM NaCl,PH 7.5%% phyl V- e fln et ok i AT, Who 8 % Wk I 0k , 4272 FHO . Bm1/
minfJIE 85 E A ARFAE FISDS-PAGE HLVK 73 #r

[0057]  3.3& 5 L7 R R LS 9K URL I A 2640 J5 ) AN SpyCatcher/SpyTag—#ki
190 T A SRR SRR A 0, TRCE 205y B IS FHDE AR AR N T 508 25 22 A, i B e (TR
Gt 1 -243 b, JEARIE 25 Gk, A5 T f5 B P L B L2

[0058] &5 4L & (UMLARIRZ i T B ¥ IR 2 IS , B 4 2\ L I 2% 88 1 B i A8
TEFR % &3t SuperosebIncreased BRI JEAFBEML , AN SpyCatcher—2k 8 A FUE/E
13.5mIA7 & (B24) , SDS-PAGEHL Ik 25 5 (K] 2B) Sonalifb Jq 8 (1 46 1A B 5 TI0E 1 K/
HEARHRIAT (34. 1kDa) o SpyTag—k e I FUEAE 15m1 iz B (B12D) , SDS-PAGEHL Ik 45 A ([&12E)
WoRAliAL JEE A AL B ST E (KN EEAAH T (22, 4kDa) , & 85 1 20 347295 % A
b BB L R KRR G AN SpyCatcher/SpyTag-#k 8 A ¥ K/ —, 451 JBEF
5E AR BURL 25 1), B AE20nmc 47 (] 2C.2F)
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[0059]  sgjiafs] = B TR B 1 9K P & Wit Bk B H -preS1VEREE T -M2e BREE -
HCV pep (12-123) B EE A -ETYH K 1 HO AR 72 a4 AN AR AL AR AIE

[0060] A4} : S A HBVALIE 8 I pre SUAZIR ¥ 21 1 JSURL FH Hh [EURE ¢ B A2 M0 V) 22 Bk 92 P {7 BH
O B, S A IR B R R AM2e % R 7 51 ANFL KRR B 16 1UET 88 A AZ IR 7 91) 1 2 e
Ta 78 8 1 eGFPAZ IR 7 31 (1) J5URE HH AR SE B0 ORAF s 7 A Spy Tag i T B I 28 I BRE2 88 A IR+ (X BX
F412-42301 A HER (SEQ 1D NO:17) B /RAAL (1ifg) AR A &6 s 82 1 2fifk FH BN -
Agarose HiskrZE e A 2407 & 3 b5t B 22 A YRk A BR A &) 5 HoAth 5 A0l 77 [H]
DL EsEi i —. .

[0061]  Jyik:

[0062] 1. AN SpyCatcher—preS1ZEHy )5 & M Rk fatiflh

[0063] it ABEIAL S H 519 (I P FIWLT) A AN SpyCatcher v Bt preS1 v B
43 M BEATPCRY I, {SC H B B A Nde TMIECoRT I £, preS1 BE M BUHF A EcoRTAN
Sac TEFHIA &, UEF) JG F4pDEST14 %44 : SCH Bt s preS1 T B BE R EL AR A1 :5: 5/ EL B 4E
THEERERT 16 CIEHE I W14 7 W A DHBaE . co 1 1 )3 52 25 4 M i e 1 122 1E A 1)
TaE o BEEUpDEST14-SC—preS1 FikL, #4KBL21 (DE3) PLySs E.coli/&32 400, ImM TPTGS
S, 37 °C i 55-6h  AEZZ MY SmM Tris—HC1. 100mM NaCl,pH 7.5 mS T A T 44
B OB g Ni-Agarose A 3, F1OOmMIBK e % B B (%) 85 13 . 3 3 SDS-PAGE HE K Fll
NanoDrop2000 #45E B MK, SC-preS1EE A (SEQ ID NO:11) 7 F&E£)25. 4kDa (& 3A) . SC-
M2e (SEQ ID NO:15) Fy#UAM & 515 1F FRILF M 2tk 7705 SC-preS1EA AR E7-
SpyTag® 1 (SEQ 1D NO:13) s&¥fSpyTagfHistag BliAFIKSFEET NG , B 8 7775 75
SRR EAM it T R E VL EEEAHE (PCREIFF L) JHCVpep (12-423) -Spy Tag £ Jik
(SEQ ID NO: 19) s&Chmi%dk | SpyTaghIHCV E285[H412-423aa. v 1 3G N2 K1) A2 € PRk
T 7 Nims LA AB i

[0064] AN SpyCatcher Jy B4 3 514 L S it 41— ;

[0065]  preS1 A BN G544

[0066]  EcoRI-preSl:

[0067]  CGGAATTCATGGGGCAGAATCTTTCCACCAGC (SEQ 1D NO:23) Sacl-preSl:

[0068]  CGAGCTCTTAGGCCTGAGGATGAGTGTTTCTC (SEQ ID NO:24) E7-SpyTag) Bxf4 14 5]
SbSE

[0069] Ndel-E7-SpyTag-F:

[0070]  GGAATTCCATATGATGCATGGAGATACACCTACATTGC (SEQ ID NO: 25)

[0071]  SacI-E7-SpyTag—R:

[0072] GGAGCTCTTAGTGATGGTGATGGTGATGGTAGTACGATTTGGTCGGT
TTATAGGCGTCCACCATCACGATGTGGGCTGGTTTCTGAGAACAGAT GGGGC (SEQ 1D NO:26)

[0073] 2. 8kEE 1 -preSI s T A =

[0074] T SpyTagfiSpyCatcher s [ .2 8] 7] DL A2 BRI T AN S 45 A, 1095 1 0 Bl i i
115 8 W Spy Tag—Bk B (A MISC—preSTHL BE/REEHI1:1.1:20 1:31R A& ,4°C LT i3
B3k 4, SDS-PAGE £ [ HEL Uk K M 45 5 30 2R « 45 5 Wl Spy Tag— 8k & A FISC-preS1HI & 4 il
#1722 .4kDa.25.4Da, 56 JE Bk B H -preS1I 4> F B 41447 . 8kDa (EI3A) . [F] FESC-2k &
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1 E7-SpyTag [ 7] & AL PO S s 4 & L 1 SC-8k 8 [ FIET-Spy Tag#% BE /R L4411«
131:2.1: 309 BE R LR A, 4°C 1 N EENE 23 4%, SDS-PAGE 82 LUK NS G20 G
AT SC—k 2 1 FIET-Spy Tagl 7 F &7 M LA 34.1kDa13.7kDa, &5 & G B E F-E7H &
FEZ) 47 . 8kDa (& 3D)

[0075]  3.EkEE A -preSUHE T I 2L AR AE WS AIASpy Tag— Bk B (A Al SC-preS1 % BE
IREEAIL : 1.5 AR FUR G, 4°C F R BUBNR A1 42, T50kDa kit & IR 48 & Hh k4 , 120, 22
w8 R 2 U INITTE o B3t Superose6 Increasel it e 4l AL 2L ERISC-preSt, A
20mM Tris-HC1.50mM NaCl,PH 7.5y A i, 42 1O . 5ml/min a8 e i - 204k
Je B8R —preS T T 3 5 HL B A 22 L A 45 0 o B EE 1 -M2e VB B2 1~ HCVpep @i2-423)
BREE A -ETYRIE T A R A RSB B A -preS1AH .

[0076] 455 .43k SpyTag—8k & A FISC-preS1HITR S > Superoseb Increasedit i it BEFEHY
Ak, 13 2 m 20 FE RS A -preSIAPKIE 1 R B A —preSI FUEAE1 L. 5mI A7 & (BI3B) &
SRR 45 AT W5 AR B R 2R S B KRR A EL , B8 1 —pre STYNK AR ) 2% 1 2 3,
RATHI 50, RIZ5 A FRIHUE, G 8 8 A —pre ST IRV EL 42294 30nm (B]30) o il it
SpyTag#fl SpyCatcher&E A2 MWL H#E S, BR THEA-M2e BEA -
HCVpep ui2-423) ELE H-E7 (B 3E) KL o

[0077] st DY 2k £ 1 —pre STAFGNK I v 5| S HL 44 B 2 A il

[0078] A4k} : BRI A VIBE PR AL I 1L =T/ TGl 3 A28 A7) s ELISA (i)
TMBIY H eBioscience 2 ) ; 96FLHEH B 5 2 W B I 52 AR I H Corning Costara wl s BEFRIX
SPECTRA max PLUS384MJ[ 2 E Molecular/y ). TLROEL A4 B CpG-BH4 ) (ODN1826,57 -
tccatgacgttectgacgtt—3", &L H B B AAUB M) H HiEEmAY TREAR A A4
% o TLRAFCAA 1% Bk I FiAKEF] Monophosphoryl Lipid A, MPLA) W H 3£ EAvanti Polar
lipidsaml ARl B IR A 5B 2RI TFA ¥ B STGMAZ 7] . C57BL/6HEME /N R (6-8 &) T
FAC R 4E BRI S P ARG IR A 7

[0079]  J5%.

[0080]  1.2KEEH-preSIHNKIE I e/ R AF500pmol G AR THE) R EE I -preS1E T
B500pmol SC-preS1XTHEIE T K7 T Hu &8 EWSCHTBL/6 /N, Bl 4 JE B A 301g TLROFC 4
CpGRMEF, FPBSHERE 2 A R /MR 10001 S84 2R o FEWIIR o 08 56 14K Ja BRHR 45 T A R 7l =
()95 5 M 21 R RS o B T J B A 93 /N BRI IS AT R DU o O 7 AR Bk 2 1 —preS1 4K
HITE R S IZ 0L RE 77, FE SR 2TOR 45 T 55 =R )%, BUMLE R I anti-preS1FiigsK T,
[0081] 2. ELTSAS I 75 o 1 % preSLRIRE F PP /K VB4 K (PBSTE ) i BepreS1 i
1 Z5ug/ml, BFLINIA10011,4°CIE - FHPBSHEAR3 %, NN (555 % L5 I PBSTA
), FFFL2500], FIETHCE 2h L b o 55 % PRSI PBS A VR M BE ML IS K2 5 (1:10,1:100, 1
1000,1:10000) , &L n100n],, HMFEREEHNESL, 37 CHE B 1.5h, FIPBSTHESIR . £FIK
25011 . F 5 2% FBSI¥ PBSYA R A B —HTHRPARICHI I EFT R 1gG (1:5000) , BEFLAN100KT , 37
‘CHEE Lho FIPBSTHESIR, BRI 25001 . IR TMB 10001 /4L, RIRELNE , SF KM T 1,
FEFLIN50R1 2 1B (2N H2S04) £ 18 8 £, B AR SO W1 450nm A6 30nm T 1 6 S AE
[0082]  3.anti-preSIFUARSEM A MGk & F -pre SIYNK I 1 FobS HEJZE 1 Sy /N B P
PR MLTE ML < SR T35t LA B i AL i, Bhdonkey anti-mouse IgGAUAYELISASY

10
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R 5 TN s L 5 B 1 1ML 375 A58 &, FHRPARIE 1 1L 2E B0/ R T g GREAT S 0, B b AR 75 2
450nm—-630nmyC R YL AE Ly ODL, IKEE AR MLIE Fmouse  TeGHIMJE o [RI , K MLE A i
ANbug/ml preS1EE A MELISAFAR 5 & , FHHRPAR G 1L 350/ R TgGEAT W2 £, 352
450nm-630nmE IR AE 1E 90D 2, B AR LG Hanti-preS1 IgG KK LAODL Myt Al
B, OD2 AL bR A it 26 I ELELAEAH [FImouse 1gG &AL Nanti—preSIH & & anti-
preS1 7 &k s BRI SE A 78k

[0083] 4. BREE AT T EAER T AIGIE N T BE & A YRR T 6 SpreS1Hi 5
IR AR T B A EE VR A 1T AR S I B AR O ] 575 T AH 2 1 S B BRI A1 40
KIETF & HpreSIHURIF S 15 kAT 50 0% W SC-BL 8L [ MISC-preSLIE A I, P& AN GE
KA LA GRS A SEIN TR B 4RI T T & HpreSTHUR I 4 UE B o Bb Ak , Spy Tag—%k
HHEM SC-preSIERpHIE L ANBEK A Spy Tag FISCZIA] () I S 255 SN, [F] FESEIN, 1
BREE YRS & HpreSIPUE o BIF B KPR AL EORFE 14K A/, 521
K EUMBEELTSARS Mlanti-preS1HIHiis K F o

[0084] 5. 4 e e SR 22 REAL S T 500pmo 1 Bk 28 F -preS1EE HEL 500pmol SC-preSl
X RIS B A 30ug CpGHE 7B 10ng MPLAME B 5887715 - LIRA T 0 )5 K T % 8 Ja %
C57BL/6/INER , 75 FE0R A EE 14K 733l 9% /N B 5 BB 21 R BB ELISARS Mlan t i —pre ST Hi ik
7KF

[0085] 6. %k Hx 1 PR I 2 FE AR I 2 RSt 9 — . A =ik B BR R Bk g 1 EELE (NP_
034369.1) H AT 1 Spy Tag— B IR 1 9Kk, & A /7 51 WLSEQ 1D NO: 9, R )T ¥
DLSEQ 1D NO: 10,2 RS 5 = A 7= B IRk B 1 —preS 4K IZ 1 o #5500 pmo | ¥ 58 ZUAR #h ek
B E A -preSUETHEL 500pmo ] fR IEELE H -preSUZE 1 PA X2500pmol SC—preS1 %} HEE 1
BRA30ug CpGHfe 1 5 T S 8 JEl WS CHTBL /6 /INER, , 75 B0 R FH B 14K 43 7l Fe g% /N, 5521 R EX
M FEELTSAKS Mant i -preS1 I HAE K .

[0086] 7. HuJE ) Z ALK I S ML B = A maifh Bk E R -M2e BN E A -
HCVpep (12-423) BR L A -ET4NK I B o 44500pmo 1)K 2 1 -M2e % v B4 BE /R & 1) SC-M2e %
HEJE T A 301g CpG Rz R 40 %8 IS CHTBL/6 /0N KR, 171 BEG 198 J&] 4y =0, 5549 R BRI ELT SA
Foillanti-M2e I FLAE K F % Snmol (& A -HCVpep (412-423) % 1 B 25 BE IR B 19
HCVpep aiz-123) X B 2 K4 ) 5 804 7715 : 1VR A R 005 2 1 4 %8 I RE CHTBL/6/INBR. 5 (R BE T
JE G 3% = UK 5 B35 R EUMLIFELT SAKS MWan ti-M2e [ Hi4A 7K F . 450pmo | Bk (A -E79% FHEL S
JBE /R B T-Spy Tag % HUZE 11 i T e &8 JE WA C57BL/6 /NS, BA30ug CpG Atk 3l , 1] g 7 J& 4
FEPIR 21K EUMIEELISA K llanti-E7 544K

[0087] 25 IR Vi B preS1ET 1K F0 0 i PR 5 55 , B 4 948 BUIER A CpG 5y S AR M 5| AT ot
[Fanti-preSIFUERE . B H-preSIPUKIE - H5liF B preSUE M AHEL , 7870 Fu & i A7 A
I — B PR B HUAR L2 (1) 38 3, 7R I5C A CoGZE I 470 44 i 285 A 0 2 MR ) K P 38 5 (B144) o
Xfanti-preSTHUAARIK FREAT K () B il , 7E /TR S )% f5 560 R £ 47 ,ant i -PreSIHTAL
BIVEAE , ERT B8 (1 -pre SR TR BT K P2 I B preSUE T M 15065 £ 4  /E4]
RS JG HE2TOR L5 T 55 = IR %, iE B pre SR P AR s S UAR R, k&2 H —preSl
0K 8 A AR K SRR T &, TS B T 60045 22745 14 22 5] (B 4B) 8 [ -preS14hA s
T A PR R S A R B pre ST T B (B40) « 1 R preSIPT AR 2 2118k & A 40K 0%

11
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AR LA S E AR IR A, WA RE IS SRR SN SR N 2 (B4D) ok T BACPG Ak
FIAN R 1A —preSTANK I 1 I AMPLAYE 71 A0 7 K B8 B 5 201K ok 7K 7 (B4E) , W]
I 928 VR AR A B A e RIBR P o BRI R 1 BT B A R T A A i R AR T R YR 1
BRER 1 YRR VAR AT R A AR A B A R AR (B14F) gk — 2D B A5/ B S J A 20 o 2 2
B BAAEERN T EANRETHREAN RIEMETRER FR TpreSIHLE M, M2e .
HCVpep (12-423) \ETH0 JF LA 7 422 312K B 1 G0 OK % v 3804 b 35 B 189 i AH R B J 1) B Ak Jse B2 7K
P (4G HLT) 5 Ui BH AR B A9 K T 308 — Bl vz T 2 Mt sl 1) % e e T 2
[0088] szt 9] . 2k 2 11 —pre S14N A T TR HBVIES S 1) 25 A6 )

[0089]  #4 %} : AAV-HBV1. 30 F b5 FL AN 4 B A0 BT A PR A 7 o preS1 HLAAEXY007 H
v (5 B 27 B A2 M BRI 5 R BH 00 4 B TS L HBY DNAKS IR 75 5 ) 4 Qiagen 2\ ) . HBV I3 £
FHe pG2-hNTCPAH i 5 ph 36 57 A2 A B2 AF 50 BT 28 SOME R B o 2 e B 3R T P Jid/ e L iR
For W) S B b U RHE RIS R T SR A PR 2w .

[0090] 7‘3*]2:

[0091] 1.8k -preS1EE 1 TREHAAV-HBVL . 3K ZL /NGt I 5A T 7 1% 200pmo | 8k &
H-preS1EHEL200pmol SC—preS1XT HEIE M B G 30ug CpGiifI f T 4 J&8 Ji] i# C5TBL/6/)>
B, B4R ER Gk —IK, 5528 KEFIKIES X 10"vg AAV-HBVL. 3,2 f5 & R MU 1
BRI E LS I H5ug/ml XY0O7T A 4% (ELTSAT-AR th i & , FIHRPARIC AU HTHBY 2 M Bt
SR B SR A S A U L e pre ST 7 & o USCAE 85 35 K LT HR BRI HHDNA , HI S 2
SE s PCRIFY 7 VA DU L HHHBY DNAF K-

[0092] 2. k& F—preS 1 11 TR HBVR 23 B4 AT 40 Bl 1 X 10°HepG2-hNTCP4H i 322 Ff
T S A A8 FLAR HH , 455 200 i U 5 5 J80 Rl 4 477 5 77 PVML YA B2 Bk B 1 —pre S 1% 1 B0
preS1%y R T G /N SRS B2 LR I L3 #EAT A5 LU 40 8 , HBVps 25 5 A5 LU M e () LS SL 0% &
JE N HepG2-hNTCPAN R B: 77 b3l v #EAT I G 24h JE Wk 175, FITIEAPBS e = , &
B2 R RIEGI R, e R EER4E R B SR FEPMM. 2 5 B R b3 F 40, A8 IR
FL0R , ELTSARGT WA [ R E IS B 1 BiEHh HBsAg JeHBeAgH) & & Y AL 55 10K 1) 41
trizol VAFRAVANMLIRNA , J % 5 i cDNA , FH S ¢ 't 2 B PCRI 77 AR B 4 e 1 HBY 3. 5kb
RNA JZ S RNA 2 & o

[0093]  Z5 IR 54y 1 SC-preSIAT EUE T B PBSHI /MR AHLL , i Bk & —preS19KIE
B /N BRAE R B DKV BT AAV-HBV L. 3955 85 5 B8 Yo 25 M PHL 19 B 0 S8 4%, /INBRU LTS i preST
ORI KT FIHBY DNA[F) & B0 235 MR AR, UL BB (1 -pre SIHKE 1 & Ja 7= A4
[fanti-preS1HUALEAR Py 7 DL 25 Hh FI BT 95 25 1 I8 4 (BI5B.O) < 1A, BREE 1 -preS1402K
P T G 05 i A B ARt T DL AE AR A S 25 T b R 2D HBV I Gk He pG2—-hNTCPAH Y, , 4 40 o 3% 5%
3 HHBVAH S Ui HBsAg  HBe Ag ) 5 & DL A 4T HHBV RNAR /K P50 U T 4 A e 25 Mk
[FIFEA (BIBDEF) R, BREE ) —preS1Y% T 2 A AT HBV TR 9% 1

[0094]  SZjEf51 7S Bk 8 1 —preSI4N K % i AEHBVIE 52 /)N BRAR AL Hh iy 7 1R R R A )

[0095]  H4k} - [A] S e 2 451 i o

[0096] 7‘;7*]2:

[0097] 1. HBVIi 52 /I~ b, A5 24 1) ) 2 T S 4 -5 JE 8 1) B CHTBL/ 67N KR, EEF DK VE 5 1 X
10"%vg AAV-HBV1. 339 , J& Y o A B R A I M5 preS1 HBsAg HBeAgH) & & , &4

12
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IM5-6 J , 17 B EE 45 i ar I 21 470 5 (1) R 8 AL R /N R

[0098] 2. BkEE (AR IR IT SO AG AAV-HBV 1 . 3R B L 5535 K, 1 HU G s Ik
LI /INGR BEAT 0 A o R AR R N 2 500pmo 1R BE [ -preS1 & 1 B S5 BE /R &K SC-preSLAY
HR Y% 1 BPBS , 945 1 e I BA A 301g CpG A4 1) o B3 9 ] % — IR, i S e 9% DY IR (BI6A) o 5F
PR JE R AR /N LTS S B DU LY Hhanti-preS1iAA& 7K F-BL KpreS1HBsAgHL IR K &5 & . 2 B
IE FHDNA , FHSERT 5 Y6 58 B PCRIV) 5 VAR U HLIE 1 HBV. DNAFKI 7K

[0099]  £5 5. BB A -preS1IHY K& W /EHBV 52 (Y /N BB AL Fp BB 98 B 3 i il ant i -
preS1FifARN 2 (FI6B) . 5PBS KAt HEZE M A AHLL , BB A —preST K% 1 3% & , ML
preS1 HBsAgHL JE# A & 2 P& A (B6C. D) , [FIIF MLy HHBV DNAH A4 75 RS (BI6E) .
PRI, R —preS1 & AT T8 M 4B R B AR R AR

[0100]  SEjitatsl -t B8R 1 -ET N K% W AT U5 3 CTL s N2 285 il g A= <

[0101]  # Rl : RO LW Atk A LT B Brefeldin AR
Transcription Factor Staining Buffer SetXJWJHeBioscience;Anti-FcRIT{E (clone
2.462) HASLINE [ O RAT s AN T4 B TS AL BT B 22 BKETa9-57 (RAHYNIVTF) B L 55
IRAEACAT IR 2 75 B TC— L e 40 i 55 /1 vp [ I 2 B2 B ZE Rk R 2 0t 70 B VP 55 Mg 23 2B
M4, C5TBL/6MEME /N, (6-8J&) Tk sl 4@ R 4Es2 30 A M H AR AR A

[0102]  Jjik:

[0103]  1.BkEEE-ETHKE 1 F )% /MUK Inmo 1 (G HARTHED) BB —ET 4s-s2) JE I BX
Inmol E7 @s-s2)—SpyTagkf REEE T 2 T a6 AR C57BL/6 /N, BL30ug CpGAEF, FIPBS
MR R RZ R 10001 g 2o % o 58 TRAT I/ R 510k 45 (Vi 45) Hh 5
REFMERD TEN y "CD8a " T4HHE Y & CD8a+T4H a1 Lt 51 o

[0104] 2. CTL s SLAS I W e 1 7R I 5 /08 B AL B8 5 BRI J VA iR E2 45 TN 5 2 %6 FBS Y
RPMI16403%5 555, F Im1 33 5 85 CAF (1) 35 0 AE70 B 076 WX Fo bk L 485 04T 78 0 BB , R BR it
E 5500 X g3 054 Bl i B R A AR A A AR R R L X 107/m1, DAAEFLL X 10540 f i T
[ JEC 96 FLAR H 5 BEANFE ML 3N S AL I KR S N5ug /ml IET 19-57 2 IR FIBFARY) 58 4%
RPMI 164035353 , Ak 2920001, 37 CHEE 6/N5F o E7a9-57 22 Ik 180006 T 25 201 6 /N ) Js i 2
4Hf i ANanti-Fe vy REUATEWFe2 44, 4°CHF A 10min, i ANanti-CD8afiig4 CHF & 30min,
PAFACSIEWE (72 % FBSIY) PBS) Heik—iRk, k% B s M UTHE , 72 % 1 A 30001 & 2 , 4
"C I8 58 30minB IS A& o« I Im1 i BEVBOE FE I IR, M AN anti-1FN v $iAE 4K, 4 CF & 30min, &
JEVR BRI PR IR, B 4R, B AL IN, 43 B TEN y "CD8a™ THH A f5 R 45 A CD8a T B Y Lk
il o

[0105] 4. TC-1Jiied 40 Mo 15 57 e P SR T 7 TC- 1 ved 4 M )i T-HPV16 E6 AIET B[ S
I R N c—Ha—rasfE 3k R 3L [F] T PR #6 AL i C5TBL/6 /08 B JEA A _E iz 40 B o K5 v R b R A7
(R TC—1 8 30 M ed 40 i 3 T-37 °C /K Hh sl ElAk B 5, %10 % FBSIFIRPMI 164058 4 45 57
HEop 55, P RARA IR G TC- 14N B FHPBSERIE3 VK, BA3 X 10°/m1 [ 41 H B 7
FER00u , BpAE HCSTBL/6/N A M B2 T #:H3 X L0 I TC- 141 o B2 N R9-1 1K i , 5 if
AR T B2 40-50mm° I FF 4545 T 9% T S5 VAT » 1% T LRI B A4 31 4 % Lnmo 1 Bk BR (1 -
E7 (3-62 UK IZE 1 Mllnmo 1 E7 43-62) ~SpyTag sz [ , [FIA &k R 32 B FH30ug CpGHEF, [BIBE 4K
G U A T TR A K S A JERG ST VK 5 24 TR A ARUA B TR 3k 100 0mm B /1N B AR BT o i
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AR I bR RO & R Kea  TEb R e, AABZ IRV (m®) = abe/2A it 5.

[0106] 4553 4 (B 7A) Bon BB -ET as-s2) 49K IE T HET us-e2—SpyTag J& i AHEL 7]
GRS RS LA 130 i e S PR CDS T e s B2 385« tan iy A= A it 28 (1 7B.C0) B, Bk 1 -E7
4K % W HET-Spy Tag 8 [ BUPBSLLAH bL B8 15 25 M 401 1l IR 11 A= 1 7 HLRE K /NBR I A= 47
o] LR AR R B R E SO0 S W BB AR R B L oK T - 6 BT R R
U AR

[0107] AR BRI K553 7 55 B -

[0108] 5 ZUARIAER B R YR LR (A 2L R 7751 (SEQ 1D NO: 1)

[0109] MLSERMLKALNDQLNRELYSAYLYFAMAAYFEDLGLEGFANWMKAQ
AEEETGHALRFYNYIYDRNGRVELDEIPKPPKEWESPLKAFEAAYEHEK
FISKSTIYELAALAEEEKDYSTRAFLEWFINEQVEEEASVKKILDKLKFAK
DSPQILFMLDKELSARAPKLPGLLMQGGE

[0110] 5g¥&SpyCatcherf )@ LML 7% (SEQ 1D NO:2)

[0111] MSYYHHHHHHDYDIPTTENLYFQGAMVDTLSGLSSEQGQSGDMTIEE
DSATHIKFSKRDEDGKELAGATMELRDSSGKTISTWISDGQVKDFYLYP
GKYTFVETAAPDGYEVATATTETVNEQGQVTVNGKATKGDAHT

[0112] AN SpyCatcher (SC) FIE LT 5 (SEQ ID NO:3)

[0113] MSYYHHHHHHDYDIPTTENLYFQGDSATHIKFSKRDEDGKELAGATME
LRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATATTETV NEQGQVTVNGKATKGDAHT

[0114]  SpyTagHI &R F 51 (SEQ 1D NO:4)

[0115]  AHIVMVDAYKPTK

[0116]  SC-ui ZUAR IR B IRk 85 1 1 24 AL B8 /77 1) (SEQ 1D NO:5)

[0117] MSYYHHHHHHDYDIPTTENLYFQGDSATHIKFSKRDEDGKELAGATME
LRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFETYV
NEQGQVTVNGKATKGDAHIGGGGSGGGGSGGGGSEFRMLKALNDQL
NRELYSAYLYFAMAAYFEDLGLEGFANWMKAQAEEEIGHALRFYNYIY
DRNGRVELDEIPKPPKEWESPLKAFEAAYEHEKFISKSIYELAALAEEEK
DYSTRAFLEWF INEQVEEEASVKK I LDKLKFAKDSPQTLFMLDKELSAR APKLPGLLMQGGE

[0118]  SC-ui AR IR BRIk A I AZ IR 7 51 (SEQ 1D NO:6)

[0119] ATGTCGTACTACCATCACCATCACCATCACGATTACGACATCCCAACG
ACCGAAAACCTGTATTTTCAGGGCGATAGTGCTACCCATATTAAATTC
TCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTGCAACTATGG
AGTTGCGTGATTCATCTGGTAAAACTATTAGTACATGGATTTCAGATG
GACAAGTGAAAGATTTCTACCTGTATCCAGGAAAATATACATTTGTCG
AAACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTT
ACAGTTAATGAGCAAGGTCAGGTTACTGTAAATGGCAAAGCAACTA
AAGGTGACGCTCATATTGGCGGTGGTGGCAGCGGCGGTGGTGGCAG
CGGCGGTGGTGGCAGCGAATTCCGTATGCTGAAAGCCCTGAATGAC
CAGCTGAACCGCGAACTGTATAGCGCCTACCTGTACTTCGCCATGGC

14
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AGCCTATTTCGAGGATCTGGGCCTGGAAGGCTTTGCCAATTGGATGA
AAGCCCAAGCCGAAGAAGAAATTGGCCACGCCCTGCGCTTTTACAA
CTACATCTATGATCGCAATGGCCGCGTGGAACTGGACGAAATCCCGA
AACCGCCGAAAGAATGGGAAAGCCCGCTGAAAGCCTTCGAGGCCG
CCTATGAACATGAAAAATTTATTAGCAAAAGCATTTATGAACTGGCCG
CCCTGGCCGAGGAAGAAAAGGACTATAGCACCCGCGCATTCCTGGA
GTGGTTCATCAATGAGCAGGTGGAAGAAGAAGCTAGCGTGAAAAAG
ATCCTGGACAAACTGAAATTCGCCAAGGACAGCCCGCAGATCCTGTT
CATGCTGGATAAGGAGCTGAGCGCACGTGCCCCGAAACTGCCGGGT CTGCTGATGCAGGGTGGTGAATAA

[0120]  SpyTag—7% FUMUAERE R IR E (A I E LR 751 (SEQ 1D NO:7)

[0121] MAHIVMVDAYKPTKGGGGSGGGGSGGGGSRMLKALNDQLNRELYSA
YLYFAMAAYFEDLGLEGFANWMKAQAEEEIGHALRFYNYTIYDRNGRYV
ELDEIPKPPKEWESPLKAFEAAYEHEKFISKSIYELAALAEEEKDYSTRA
FLEWFINEQVEEEASVKKILDKLKFAKDSPQILFMLDKELSARAPKLPG LLMQGGE

[0122]  SpyTag—u# FUBUREREE RIR B E A A% IR 751 (SEQ 1D NO:8)

[0123] ATGGCCCACATCGTGATGGTGGACGCCTATAAACCGACCAAAGGCGG
TGGTGGCAGCGGCGGTGGTGGCAGCGGCGGTGGTGGCAGCCGTATG
CTGAAAGCCCTGAATGACCAGCTGAACCGCGAACTGTATAGCGCCTA
CCTGTACTTCGCCATGGCAGCCTATTTCGAGGATCTGGGCCTGGAAG
GCTTTGCCAATTGGATGAAAGCCCAAGCCGAAGAAGAAATTGGCCA
CGCCCTGCGCTTTTACAACTACATCTATGATCGCAATGGCCGCGTGGA
ACTGGACGAAATCCCGAAACCGCCGAAAGAATGGGAAAGCCCGCTG
AAAGCCTTCGAGGCCGCCTATGAACATGAAAAATTTATTAGCAAAAG
CATTTATGAACTGGCCGCCCTGGCCGAGGAAGAAAAGGACTATAGC
ACCCGCGCATTCCTGGAGTGGTTCATCAATGAGCAGGTGGAAGAAG
AAGCTAGCGTGAAAAAGATCCTGGACAAACTGAAATTCGCCAAGGA
CAGCCCGCAGATCCTGTTCATGCTGGATAAGGAGCTGAGCGCACGTG
CCCCGAAACTGCCGGGTCTGCTGATGCAGGGTGGTGAATAA SpyTag— 5t YR8k 85 A 1 E I 1 7 %1 (SEQ
ID NO:9)

[0124] MAHIVMVDAYKPTKGGGGSGGGGSGGGGSMTTASPSQVRQNYHQDS
EAAINRQINLELYASYVYLSMSCYFDRDDVALKNFAKYFLHQSHEERE
HAEKLMKLQNQRGGRIFLQDIKKPDRDDWESGLNAMECALHLEKSVN
QSLLELHKLATDKNDPHLCDF IETHYLNEQVKSTIKELGDHVTNLRKMG APESGMAEYLFDKHTLGHGDES

[0125]  SpyTag-RIREkE AKX IR )75 (SEQ 1D NO:10)

[0126] ATGGCCCACATCGTGATGGTGGACGCCTATAAACCGACCAAAGGCGG
TGGTGGCAGCGGCGGTGGTGGCAGCGGCGGTGGTGGCAGCACCAC
CGCGTCTCCCTCGCAAGTGCGCCAGAACTACCACCAGGACTCGGAG
GCTGCCATCAACCGCCAGATCAACCTGGAGTTGTATGCCTCCTACGT
CTATCTGTCCATGTCTTGTTATTTTGACCGGGATGATGTGGCCCTGAA

15
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GAACTTTGCCAAATACTTTCTCCATCAATCTCATGAAGAGAGGGAGC
ATGCTGAGAAACTGATGAAGCTGCAGAACCAGCGAGGTGGACGAAT
CTTCCTGCAGGATATAAAGAAACCTGACCGTGATGACTGGGAGAGC
GGGCTGAATGCAATGGAGTGTGCACTGCACTTGGAAAAGAGTGTGA
ATCAATCACTACTGGAACTTCACAAACTGGCTACTGACAAGAATGAT
CCCCACTTATGTGACTTCATTGAGACGCATTACCTGAATGAGCAGGT
GAAATCCATTAAAGAACTGGGTGACCACGTGACCAACTTACGCAAG
ATGGGAGCCCCTGAATCTGGCATGGCAGAATATCTCTTTGACAAGCA CACCCTGGGACACGGTGATGAGAGCTAA
[0127]  SC-preSIHIEIEML 751 (SEQ ID NO:11)

[0128] MSYYHHHHHHDYDIPTTENLYFQGDSATHIKFSKRDEDGKELAGATME
LRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTYV
NEQGQVTVNGKATKGDAHIGGGGSGGGGSGGGGSMGQNLSTSNPLGF
FPDHQLDPAFRANTANPDWDFNPNKDTWPDANKVGAGAFGLGFTPPH
GGLLGWSPQAQGILQTLPANPPPASTNRQTGRQPTPLSPPLRNTHPQA SC-preS1HIIZER F¥ 51 (SEQ 1D
NO:12)

[0129] ATGTCGTACTACCATCACCATCACCATCACGATTACGACATCCCAACG
ACCGAAAACCTGTATTTTCAGGGCGATAGTGCTACCCATATTAAATTC
TCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTGCAACTATGG
AGTTGCGTGATTCATCTGGTAAAACTATTAGTACATGGATTTCAGATG
GACAAGTGAAAGATTTCTACCTGTATCCAGGAAAATATACATTTGTCG
AAACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTT
ACAGTTAATGAGCAAGGTCAGGTTACTGTAAATGGCAAAGCAACTA
AAGGTGACGCTCATATTGGCGGTGGTGGCAGCGGCGGTGGTGGCAG
CGGCGGTGGTGGCAGCATGGGGCAGAATCTTTCCACCAGCAATCCTC
TGGGATTCTTTCCCGACCACCAGTTGGATCCAGCCTTCAGAGCAAAC
ACAGCAAATCCAGATTGGGACTTCAATCCCAACAAGGACACCTGGC
CAGACGCCAACAAGGTAGGAGCTGGAGCATTCGGGCTGGGTTTCAC
CCCACCGCACGGAGGCCTTTTGGGGTGGAGCCCTCAGGCTCAGGGC
ATACTACAAACTTTGCCAGCAAATCCGCCTCCTGCCTCCACCAATCG
CCAGACAGGAAGGCAGCCTACCCCGCTGTCTCCACCTTTGAGAAAC ACTCATCCTCAGGCC

[0130]  E7-SpyTaghI &ML 751 (SEQ 1D NO:13)

[0131] MHGDTPTLHEYMLDLQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPD
RAHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP AHTVMVDAYKPTKSYYHHHHHH
[0132]  E7-SpyTaghI#Z 2751 (SEQ 1D NO:14)

[0133] ATGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAA
CCAGAGACAACTGATCTCTACTGTTATGAGCAATTAAATGACAGCTC
AGAGGAGGAGGATGAAATAGATGGTCCAGCTGGACAAGCAGAACC
GGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGTGTGACT
CTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATTCGTACT

16
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TTGGAAGACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTG
TTCTCAGAAACCAGCCCACATCGTGATGGTGGACGCCTATAAACCGA
CCAAATCGTACTACCATCACCATCACCATCACTAA

[0134]  SC-M2ef) & FEL FF 71 (SEQ 1D NO:15)

[0135] MSYYHHHHHHDYDIPTTENLYFQGDSATHIKFSKRDEDGKELAGATME
LRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTYV
NEQGQVTVYNGKATKGDAHIGGGGSGGGGSGGGGSEFSLLTEVETPIRN EWGCRCNGSSD

[0136]  SC-M2elJ#ZE& %1 (SEQ ID NO:16)

[0137] ATGTCGTACTACCATCACCATCACCATCACGATTACGACATCCCAACG
ACCGAAAACCTGTATTTTCAGGGCGATAGTGCTACCCATATTAAATTC
TCAAAACGTGATGAGGACGGCAAAGAGTTAGCTGGTGCAACTATGG
AGTTGCGTGATTCATCTGGTAAAACTATTAGTACATGGATTTCAGATG
GACAAGTGAAAGATTTCTACCTGTATCCAGGAAAATATACATTTGTCG
AAACCGCAGCACCAGACGGTTATGAGGTAGCAACTGCTATTACCTTT
ACAGTTAATGAGCAAGGTCAGGTTACTGTAAATGGCAAAGCAACTA
AAGGTGACGCTCATATTGGCGGTGGTGGCAGCGGCGGTGGTGGCAG
CGGCGGTGGTGGCAGCGAATTCAGCCTGCTGACCGAAGTTGAAACC
CCGATTCGTAATGAATGGGGTTGTCGTTGTAATGGTAGCAGTGATTAA HCVpep 12-423—SpyTag (SEQ 1D
NO:17)

[0138]  Ac—QLINTNGSWHINAHIVMVDAYKPTK

[0139]  ZZ& 0k -

[0140] Han,J.A.,et al. (2014) .”Ferritin protein cage nanoparticles as
versatile antigen delivery nanoplatforms for dendritic cell (DC) —based vaccine
development.”Nanomedicine 10 (3) :561-569.

[0141] Kanekiyo,M.,et al. (2013).”Self-assembling influenza nanoparticle
vaccines elicit broadly neutralizing HINlantibodies.”Nature 499 (7456) : 102-
106.

[0142] Liu,Z.,et al. (2014).”A novel method for synthetic vaccine
construction based on protein assembly.”Sci Rep 4:7266.

[0143] Sliepen,K.,et al. (2015)."Presenting native—like HIV-1 envelope
trimers on ferritin nanoparticles improves their immunogenicity.”
Retrovirology 12:82.

[0144]  Zakeri,B.,et al.(2012).”Peptide tag forming a rapid covalent bond to

a protein, through engineering a bacterial adhesin.”ProcNatl Acad Sci US A 109
(12) :E690-697 .
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[0001]

Fra

110> BB B A P B S T

1200 T OV PUICITTR R i R e %

<1302 1B18S7084

160> 26

170> Patentln version 3.3

210> 1
211> 174
<212> PRT

213> MAMHIERE (Pyrococcus furiosus)

400> 1
Met Leu Ser

1

Glu Leu Tyr

Asp Leu Gly
35

Glu Glu Tle
50

Asn Gly Arg
65

Glu Ser Pro

Tle Ser Lys §

Glu

Ser

20

Leu

Gly

Val

Leu

Arg Mot
5

Ala Tyr

Glu Gly

His Ala

Glu Leu
70

Lys Ala
85

Ile Tyr

Leu Lys

Leu Tyr

Phe Ala
40

Leu Arg
55

Asp Glu 1

Phe Glu

Glu Leu

Ala

Asn

Phe

Ala

Ala

18

Leu Asn
10

Ala Met

Trp Met

Tvr Asn

Pro Lys
15

Ala Tyr
90

Ala Ten

Asp Gln Leu Asn

o,

15

Ala Ala Tyr Phe
34

Lys Ala Gl Ala
45

Tyr Ile Tyr Asp

b0

Pro Pro Lys Glu

Glu His Glu Lys

Ala 6la Gl Glu

Arg

Glu

Glu

Arg

Trp
80
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[0002]

100

Asp Tyr Ser Thr
115

Glu Glu Glu Ala
130

145

Arg Ala Pro Lys

210> 2
211> 139
212> PRT
213> A5

<400>

[NV

Met Ser Tyr Tyr
1

Thr Glu Asn Leu
20

Len Ser Ser Glu
35

Ser Ala Thr Hig

o
1 (<D

u Ala Gly Ala

Arg

Ser

Gln

Leu
165

His

Tyr

Gln

1le

Thr

Kla

Val

lle

150

Pro

His

Phe

Gly

Met
70

Phe

Len

Gly

His

Gln

Gln

g Phe

05

Glu

105

Lew Glu
120

s Lys Ile

Phe Met

Lew Leu

Hisg His

Gly Ala
25

Ser Gly

40

Ser Lys

Leu Arg

19

Trp Phe

Leu Asp

Lew Asp

155

Met Gln
170

Hig Asp

10

Met Val

Asp Met

Arg Asp

Asp Ser
75

Tle
Lys
140

Lys

Gly

Tyr

Asp

Thr

Gly
60

Ser

Asn

125

Glu

Gly

Asp

Thr

Ile

45

Asp

Gly

110

Glu

Lys

Leu

Glu

Ile

Leu

30

Glu

Gly

Lys

Gln Val

Phe Ala

Ser Ala
160

Pro Thr

15

Ser Gly

Glu Asp

Lys Glu

The Tle
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[0003]

Ser Thr Trp Ile Scr
85

Gly Lys Tyr Thr
100

Phe

Ala Thr Ala Ile
115

Thr

Asn Gly Lys Ala
130

Thr

2105 3
@11y 118
<212> PRT
£213>  NTJEF

400> 38
Met Ser Tyr Tyr His

1 5

Thr Glu Asn Leu *
20

Fyr

Ser Lys Arg Asp Glu

35

Lew Arg Asp Ser Ser

20

GIn Val Lys Asp |
69

Thr Ala Ala Pro Asp

Asp

Val

Phe

Lys

His

Phe

Asp

Gly 1

Tyr
70

Gly

Gly

Glu

Thr

Gly
135

His

Gln

sy Lys Glu L

OF T
(ay} \<

Leu

Tyr

g Thr Tle

Gln Yal Lys Asp Phe

90

Thr Ala
105

Ala Pro Asp

Val Asn
120

Glu 6ln Gly

Asp Ala Ile

Hig

His Asp Tyr

10

His His

Gly Asp Ser Ala Thr

25

Ala Gly
40

Ser: Thr Trp

60

Gly Lys Tyr

75

Tyr Pro

Gl Val Ala The Ala

20

Tyr

Gly

Gln
125

Asp

His

Ala

45

Tle

Thr

1le

Leu Tyr

95

Tyr Glu
110

Val Thr

Ile Pro

15

Ile Lys

30

Thr Met

Ser Asp

Phe Val

Thr Phe

Pro

Val

Val

Thr

Phe

Glu

Gy

Glu

80

Thr
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[0004]

Val Asn Glu Gln Gly Gln Val Thr Val Asn Gly Lys Ala Thr Lys Gly
i 105

100

Asp Ala His Ile
115

210> 4
211> 13
<212> PRT
213> ANTLFH

400> 4
Ala His Ile Val

[

210> 5
211> 303
<2127 PRT
213> ANTJP3)

400> 5
Met Ser Tyr Tyr

1

Thr Glu Asn Leu
20

Ser Lys Arg Asp
35

Leu Arg Asp Ser

50

85

Met Val Asp Ala Tyr Lvs Pro Thr Lys

5

His His His His His His Asp Tyr Asp Ile Pro Thr

5

Tyr Phe Gln Gly Asp Ser Ala Thr His Ile Lys Phe

Glu Asp Gly Lys Glu Leu Ala Gly Ala Thr Met Glu

Ser Gly Liyvs Thr Ile Ser Thr Trp [le Ser Asp Gly

95

40

21

29

90

10

10

60

45

110

30

95

15
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[0005]

Gln

65

Thr

Val

Asp

Gly

Are

1415

Glu

Glu

Arg

Trp

Phe

225

Lvg

Val

Ala

Asn

Ala

Gly

130

Glu

Asp

Glu

Asn

Glu

210

Tle

Asp

Lys Asp

Ala Pro

Glu Gln
100

His Ile

115

Ser Glu

Leu Tyr

Leu Gly

Glu Tle

180

Gly Arg

Ser Pro

Ser lLys

Iyr Ser

Phe

Asp

85

Gly

Gly

Phe

Ser

Leu
165

Gly Hi

Yal

Leu

Ser

Thr

Tyr

70

Gly

Gla

Gly

Arg

Ala

150

Gilu

Hig

Glu

Lys

Arg

Leu Tyr Pro

Tyr

Yal

Gly

Met

135

Tyr

Gly

Ala

Len

Ala
215

s Tyr

Ala

Glu

Thr

Gly

120

Leu

Leu

Phe

Leu

Asp

200

Phe

Glu

Phe

Val

Val

105

Ser

Lys

Tyr

Ala

Arg

185

Glu

Glu

Leu

Leu

22

Gly Lys T

Ala Thr
90

Asn Gly

Gly Gly

Ala Leu

Phe Ala
155

Asnm. Irp
170

Phe Tyr

1le Pro

Ala Ala

Ala Ala
235

Gla Trp

Ala

Lys

Gly

Asn

1490

Met

Met

Asn

Lys

Tyr

220

Leu

Phe

Thr Phe

Ile Thr

Ala Thr
110
Gly Ser

125

Asp- Gln

Ala Ala

Lyg Ala

Tyr Tle
190

Pro Pro
205
Glu His

Ala Glu

Ile Asn

Val

Phe

95

Lys

Gly

Leu

Tyr

Gln

175

Tyr

Lys |

Glu

Glu

Glu

Glu
80

Thr

Gly

Gly

Asn
Ph@
160

Ala

Asp

Lys

Glu
240

Gln
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245 250 2bb
Val Glu Glu Glu Ala Ser Val Lys Lys Ile Leu Asp Lys Leu Lys Phe
265 270
Ala Lys Asp Ser Pro Gln Lle Leu Phe Met Leu Asp: Lys Glu Leu Ser
275 280 285
Ala Arg Ala Pro Lys Leu Pro Gly Leu Leu Met Gln Gly Gly Glu
290 295 300

210> 6
211> 912
<212> DNA
213> KILJF3|
400> 6

[0006] atgtcgtact accatcacea. téaccatcac gattacgaca tcccdacgac cgaaaaccetg 60
tattttcagg gegatagtge tacccatatt aaattctcaa aacgtgatga ggacggeaaa 120
gagttagetg gtgcaactat ggagttgegt gattcatete gtaaaactat tagtacatgg 180
atttcagatg gacaagtgaa agatttetac ctgtatecdg gaaaatatac atttgtcgaa 240
accgeageac cagacggtta tgaggtagea actgetatta cetttacagt taatgageaa 300
ggtcaggtta ctgtaaatgyg caaagcaact aaaggtgacg cteatatigg cggtggtagge 360
ageggegpte gtggcagcey cgatggtgge agegdatice gtatgetgaa ageectgaat 420
gaccagctga accgegaact gtatagegee tacctgtact tegecatgge agectatttce 480
gaggatctgg gectggaagg ctttgecaat tggatgaaag cccaagccga agaagaaatt 540
ggccacgeee tgegetttta caactacate tatgategea atggecgegt ggaactggac 600
gaadatcecga aaccgecgas agaatgggaa agecegetga aagecttoga. ggeegectat 660
gaacatgaaa aatttattag cagaagcall tatgaactgg cegeecgtgge cgaggaagaa 720

23
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[0007]

aaggactata geaccegege attectggag tgoticatcea atgagcaget ggaagaagaa

getagegtea aaaagatcet ggacaascte aaattogeca. aggacasece geagatects

ttcatgetgg ataaggaget gagcegeacgt gececgasae tgecggetet getgatgeag

ggtogptgaal aa

210> 7
211> 199
212> PRY

Q13> AT

<400

-

Vet Ala His
1

Gly Gly Ser

Lyvs Ala Leu
35

Tyr Phe Ala
50

Ala Asn Trp

65

Arg Phe Tyr

Glu Ile Pro

Gliu Ala Ala

Ile

=l

Gly

20

Asn

Met

Met

Asgn

Lys
100

Tyr

Val Met

Gly Gly

Asp Gln

Ala Ala

lLys Ala

70

Tyr 1le
85

Pro Pro

Glu His

Val

Gly

Leu

Tyr

55

G:lh

Tyr

Lys

Glu

Asp Ala

Ser Gly
25

Asti Arg
40

Phe Glu

Ala Glu

Asp Arg

Glu Trp

105

Lys Phe

24

Tyr
10

Gly

Glu

Asp

(x1u

Asn

90

Glu

Ile

Lys Pro

Gly Gly

Leu Tyr

Leu Gly

60

Glu Lle

75

Gly Arg

Ser Pro

Ser Lys

Thr

Ser

Ser

45

Leu

Gly

Val

Leu

Ser

Lys Gly
15

Arg Met
30

Ala Tyr |

Glu Gly

Hig Ala

Glu Leu
95

Lys Ala
110

Ile Tyr

o)

Gly

Len

Leu

Phe

Teu

80

Asp

Phe

Glu

780

840

900

912
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115 120 125
Lew Ala Ala Leu Ala Glu Glu Glu Lys Asp Tyr Ser Thr Arg Ala Phe
130 135 140
Leu Glu Trp Phe Ile Asn Glu Gln Val Glu Glu Glu Ala Ser Val Lys
145 150 155 160
Lys Tle Leu Asp Lys Leu Lys Phe Ala Lys Asp Ser Pro Gln lle Leu
165 170 175
Phe Met Leu Asp Lys Glu Leu Ser Ala Arg Ala Pro Lys Leu Pro Gly
180 185 190
Leu Leu Met Gln Gly Gly Glu
195

[0008]
Q210> 8
211> 800
212> DMA
213> KNI
400> 8
atggeccaca tegtgatget ggacgcetat adacegacesd aaggegatge tggeagegge 60
ggtggtggea geggegegtygs tggeagecgt atgetgaaay ceetgaatga ccagetgaac 120
cgegaactgt atagegeceta cetgtactte gecatggeag ceotatttega. ggatetggge 180
ctegaagget ttgccaatts gatgaaagee caagecgaag aagaaattgeg ccacgceectg 240
cgettttaca actacateta tgatcgeaat goeccedotae aactegacga dateccgasa 300
ccgregaaag aatgggaaag cocgetgaaa gecticgagg ecgectatga acatgaaaaa 360
titattages aaageattta tgaactogce geeetogeey agoaagaaaa sgactatage 420
accecgegeat tectggagty gttecatcaat gageaggtge aagaagaage tagegtgaaa 480

25
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[0009]

aagatectgg acaaactgaa attegreaag gacageceege agatectgtt catgetggat

aaggagetgd gegecacgtge ceegaaacty cdgggtetoe tgatgeages tggtgaataa

210> 9
211» 211
212> PRT

Q13> ATLF3

400> 9

Met Ala His Ile

1

Gly Gly Ser

Ala Ser Pro
35

Ala Tle Asn
50

Leu Ser Met
65

Phe Ala Lys

Glu Eys Leu

Cln Asp Ile Lys

115

Ala Met Glu

Gly 6

20

Ser

Arg

Ser

Tyr

Met
100

Cys

Val
5
Gln
Gln
Cys
Phe
85
Lys

Lys

Ala

Met

Gly

Val

Lle

Tyr

70

Leu

Leu

Pro

Leu

Val Asp

Gly Ser

Arg Gln

40

Asr Leu

Phe Asp

His Gln 8

Gln Asn

Asp Arg
120

Hig Leu

Ala

Gly

25

Asu

Glu

Arg

Gln
105

Asp

Glu

26

Tyr |

10

Gly

Tyr

Leu

Asp

Arg

Asp

Lys

Gly

Hisg

Tyr

Asp

73

Glu

Gly

Trp

Ser

Pro

Gly

Gln

Ala

60

Val

Glu

Cly

Glu

Val

Thr Lys

Ser Met

Asp Ser

45

Ser Tyr

Ala Leu

Arg Glu

Arg 1le

119

Ser Gly

Asn Gln

Gly
15

Thr

Glu

Val 1

Lys

Phe |

Leu

Ser

Gly

Thr

Ala

Tyr

Asn
80

s Ala

Asn

Let

540

600
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130 135 110
Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro His Leu Cys
145 150 155 160
Asp Phe Ile Glu Thr Illis Tyr Leu Asn Glu Gln Val Lys Ser Ile Lys
165 170 175
Glu Leu Gly Asp His Val Thr Asn Leu Arg Lye Met Gly Ala Pro Glu
180 185 180
Ser Gly Met Ala Glu Tyr Leu Phe Asp Lys His Thr Leu Gly His Gly
195 200 205
Asp Glu Ser
210

[0010]
210> 10
211> 633
212> DNA
213> ATRFH
400> 10
atggcccaca tegtgatggt ggacgectatl aaaccgacen aaggegpteg tggeagegge 60
gotggtgoca geggegetgg tggeagcace accgegtetc cetegeaagt gegecagaac 120
taccaccagg actcggagge tgccatcaac cgecagatca acctggagtt gtatgectee 180
tacgtetate tgtecatgte tigttattit gaccgggaltg atgtggeect gaagaactit 240
gecaaatact tietocdtes atcteatgaa gagagggage atgetgagaa actgatgaag 300
ctgcagaacce agegaggtegg acgaatette ctgeaggata tdaagaaace tgaccgtgat 360
gactgggaga geggeetgaa tgecaatggag tgtgeactge actiggaaaa. gagtptgaat 420
caatcactac tggaacttea caagactgget actgacadga atgatcccca. cttatgteac 480

27
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[0011]

ttecattgaga cgeattacet gaatgageag gtgaaateca ttaaagaact gggtgaccac

gtgaccadct tacgeaagat gggageecet gaatetggea tggeagaata tetetttgace

aageacactc tgggacacgg tgatgagage taa

210>
211>
<2122
213>

400>
Met Ser

1

Thr Glu

Ser Lys

Leu Arg

50

Gln Val

65

Thr Ala

Val Asn

Asp Ala

11
239
PRT
AT Fr51

11

Tyr Tyr His His Hig

a

Ast Leu Tyr Phe Gln
20

Arg Asp Glu Asp Gly

Asp Ser Ser Gly Lys

ok

Lys Asp Phe Tyr Leu
70

Ala Pro Asp Gly Tyr
85

Glu GIn Gly Gln Val
100

His Ile Gly Gly Gly
115

His His

Gly Asp
25

Lys Glu
40

Thr Lle

Tyr Pro

Glu Val

The Val
105

Gly Ser
120

His Asp
10

Ser Ala

Leu Ala

Ser Thr Trp [

Gly Lys
75

Ala Thr
90

Asn Gly

Gly Gly

28

Tyr !

Thr

Gly

60

Tyr

Ala

Lys

Gly

His

Ala

45

Thr

Lle

Ala

Gly S

125

Ile

Ile
30

Thr

& Ser

Phe

Thr

Thr
116

Pro Thr
15

Lys Phe

Met Glu

Asp Gly

Val Glu
S0

Phe Thr
95

Lys Gly

Gly Gly



CN 108434450 A F 5 *
[0012]
Gly Gly Ser Met Gly Gln Asn Leu Ser Thr Ser Asn Pro Leu Gly Phe
130 135 140
Phe Pro Asp His Gln Leu Asp Pro Ala Phe Arg Ala Asn Thr Ala Asn
145 150 155 160
Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Thr Trp Pro Asp Ala Asn
165 170 175
Lys Val Gly Ala Gly Ala Phe Gly Leu Gly Phe Thr Pro Pro His Gly
180 185 190
Gly Leu Leu Gly Trp Ser Pro Gln Ala Gln Gly Tle Leu Gln Thr Leu
195 200 205
Pro Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gln Thr Gly Arg Gln
210 215 220
Pro Thr Pro Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gln Ala
225 230 235
210> 12
211> 717
<212 DNA
213> N3
400> 12
ategtegtact accateacca traccatcac gattacgaca tececaaceac cgadaacety 60
tattttecagg gegatagtge tacccatatt aaattctcaa aacgtgatga gzacggcaaa 120
gagttagete gtgeaactat ggagttgegt gattcatetg gtasaactat tagtacatgg 180
atttcagatg gacaagtgaa agatttctac ¢tgtatccag gaaaatatac attigtegaa 240
accgeageac cagacggtta tgaggtagea dctgctatta cotttacagt taatgagéaa 300

29
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ggtecaggtta ctgtaaateg caasageaact aaaggtgacg cteatattgg cggtggtage 360
ageggerely glggcagepe cegtigtege ageatggpec agaatctttc. caccageaatl 420
cctetgggat tetttecega ccaccagttg gatecagect teagagcaaa cacageaaat 480
ccagattgege acttecaatce caacaaggac acctggecag acgecaacaa ggtaggaget 540
ggageatteg ggctgggttt caccceaces cacggaguece ttttgggutey gageceteag 600
geteaggeea tactacaaac titgecagea aatcegecte ctgeetecac caategeeag 660
acaggaagge ageetaccee getgtetcea cetttgagaa acactcatee teaggee 717
210> 13
11> 120
212> PRT
213> A7)
<400> 13

[0013] e - o s _ i
Met His Gly Asp Thr Pro Th¥ Leu His Glu Tyr Met Leu Asp Leu Gln
1 5 10 15
Pro Glu Thr Thr Asp Leu Tyr Cys Tyr Glu Gln Leu Asn Asp Ser Ser

20 25 30
Glu Glu Glu Asp Glu Ile Asp Gly Pro Ala Gly Gln Ala Glu Pro Asp
35 40 45
Arg Ala His Tyr Asn Ile Val Thr Phe Cys Cys Lys Cys Asp Ser Thr
50 b 60
Leu Arg Leu Cys Val Gln Ser Thr Hig Val Asp lle Arg Thr Leu Glu
65 70 15 80
Asp Leu Leu Met Gly Thr Leu Gly Ile Val Cys Pro Ile Cys Ser Gln
85 90 95

30
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CN 108434450 A 14/18 1T
[0014]
Lys Pro Ala His Ile Val Met Val Asp Ala Tyr Lys Pro Thr Lys Ser
100 105 110

Tyr Tyr His Higs His Hig His His

115 120
210> 14
211> 363
212> DNA
213> AN L3I
400> 14
atgeatggag atacacctac attgecatgaa tatatgttag atttgcaacc agagacaact 60
gatctetact gttatgagea attaaatgad agctcagagg aggaggatga aatagatgst 120
ccagetggac aagcagadce ggacagagee cattacaata ttgtaacctt ttgttgcaag 180
tgtgacteta cgettoggtt gtgcgtacaa agecacacacg tagacattecg tactttggaa 240
gacctgttaa tgggcacact aggaatigtg tgecccatel gltcteagaa accageccac 300
atcgtgatgg tggacgeeta taaaccgace aaategtact accatcacca tcaccatceac 360
taa 363
210> 15
211> 156
212> PRT
<213» }\ZEE?Z@
<400> 15

Met Ser Tyr Tyr His His His His His His Asp Tyr Asp Ile Pro Thr

1

10

15

Thr Glu Asn Leu Tyr Phe Gln Gly Asp Ser Ala Thr His Ile Lys Phe

20

25

31

30
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Ser Lys Arg Asp Glu Asp Gly Lys Gla Leu Ala Gly Ala Thr Met Glu
35 40 45

Leu Arg Asp Ser Ser Gly Lys Thr Tle Ser Thr Trp Ile Ser Asp Gly

50 55 60
Gln Val Lys Asp Phe Tyr Leu Tyr Pro Gly Lys Tvr Thr Phe Val Glu
65 70 70 80
Thr Ala Ala Pro Asp Gly Tvr Glu Val Ala Thr Ala Ile Thr Phe Thr

85 90 95
Val Asn Glu Gln Gly Gln Val Thr Val Asn Gly Lys Ala Thr Lys Gly
100 105 110
Asp Ala His Tle-Gly Gly Gly 61y Ser 6ly Gly Gly Gly Ser Gly Gly
115 120 125
[0015]

Gly Gly Ser Glu Phe Ser Leu Leuw Thr Glu Val Glu Thr Pro Ile Arg

130 135 140
Asn Glu Trp Gly Cys Arg Cys Asn Gly Ser Ser Asp
145 150 155
210> 16
211> 471
<212> DNA
213> ANTLHF
400> 16
atgtegtact accatecacca ftaccateac gattacgaca tertaacgac cgaaaaccty 60
tattttcagy gegatagtge taccecatatt aaattctcaa aacgtgatga ggacggcaaa 120
gagttagety gtgcaactat guagtigegt esatteatety gtanaactat tagtacatgg 180
atttcagatg gacaagtgaa agatttetac etgtatccag gasaatatac atttgtegaa 249

32
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[0016]

accgeageac cagacggtta fgaggtagea actgetatta cetttacagt taatgageaa
ggtcaggttia ctgtaaatgg caaagcaact aaaggtgacg ctcatattgg cggfggtgge
ageggegety gtggeagegs ceptggtage dgegaattca geetgetgac cgaagttgaa
accccgattc gtaatgaatg ggegttgtegt tgtaatggta. geagtgatta a

210> 17

211> 25

¢212> PRT

213> AL

400> 17

Gln Leu Ile Asn Thr Asn Gly Ser Trp His Ile Asn Ala His Ile Val

1 5 10 15

Met Val Asp Ala Tyr Lys Pro Thr Lys
20 25

210> 18
211> 122
212> DNA
213> AT

400> 18
ggaattecat atggeccaca tegtgatggt ggacgectat aadccgacca aaggeggtygg

toecagegee gotggtonca gegocoates togcagecat atgetganag coctoaatga
ce

210> 19

211> 44

212> DNA

213> ALFF

400> 19
cgagetetta tteaccacee tgeatcagea gacceggeag ttte

33

300

360

60

120

122

44
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[0017]

<210> 20

211> 46

212> DNA
213> NP3

<400> 20
ggaattecat atgtegtact accatcacca tcaccatcac gattac 46

@105 21
G211 73

¢212> DNA
213> ALIFF

400> 21
cggaattege tgeeaccace gecgetgeea ceaccgecge tgeeaccace gecaatatga 60
gegtcacett tag 73
{2105 22
211> 33

<912> DNA
Q213> NIFF

400> 22
cggaattceg tatgctgaaa gcecetgaatg ace 33

210> 23

211> 32

<212> DNA
213> AKTFFF)

<400> 23
cgpaattcat ggggecagaat etttecacea ge 32

210> 24

211> 32

<212> DNA
213> ANTFe¥

34
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[0018]
<400> 24
cgagetetta ggcctgagga tgagtgttte te 32

210> 925

211> 38

€212» DNA
213> ANLRF7

400> 25
ggaattecat atgatgeate gagatacace tacattze 38

210> 26

211> 99

212> DNA
213> AL

400> 26
ggagetetta gtgatggtga tggtgatgat agtacgatit ggteggttta taggegteca 60
ccatcacgat gtgggetget ttetgagaac agatgggge 99

35
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