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[0001]  AHIRHTEHI A X 5] H

[0002] AT ZER 201642 H 3 H #R-ACHIAR N “BAT S IR AL AN/ B A2 1 i #4 D) # A
FEUHR VA R L 5 2K 2B & S oA F 5 v (Compositions of Influenza Hemagglutinin
with Heterologous Epitopes and/or Altered Maturation Cleavage Sites and
Methods of Use Thereof)” 1) 3% [E It} HH i 562/290 , 894 AL S AL , 4412 B 1 1) Py 25 d 1ot
A AR

[0003]  idid 5| HFFFIFRIF AN

[0004]  AHiE SHL 7T AR — IR P AR 201741 H30H Qg . K/NALTS,
061575 H] 44 N 758252000140SeqList . TXTHI SCAFHR it o K A2 R 46 3CH P 21 6 b 45 Rl
i 5] A AT

ARG
[0005] A< B Jig T e 26 S AT B S 0 o S BRI , A O B8 K B A TACAR B R e Y 2R
/B T D) BT s ) AR R L R (HY) R A A .

HREAR

[0006]  yf/E, AN “Flu”, JE I ANBN & 35 SRR 75 By 5 AR AR S IR RS
[0007]  FEARFAEIIFEA A GEHE FRON M=) #R o R A TR K - JRAER 22 B30t Bk
YURETR R A4, (5 I L6 42 FE AT 05 5 B 4Bk 300-500 /5 451l 7™ 5 95 95 Al 2 38500, 000 A FE T (5
#EM ,who.int/mediacentre/factsheets/fs211/en/, 5 BAH N . mEE ETMH)) .1
T2, O BRI G — R BB 7 N JEAE T V0 [ PN 32 il 5t 38 R RO S FAE T 2RI, A L
PR IRAT 5 o 191 84F 18 Bt A HH 53 %6 225 %6 (1N [ AE T2 () VU B SF YR R IAUAT A2 A 5 LA R iR
A HImAT I o

"AFHEREMG., HA, dhstf; NA, #HEREE; NAb, PA4idk; bNAb, /2 ¥Aditk; TEV, MILRLR

#:; DNA, BLEM#EIZAL cDNA, ZAMDNA; RNA, HABHEL: kb, Fak; kDa, FilAR#; CHOMME, ¥EA4

AIr S amie; HEK 293%mf8, AJEW2934m08; VLP, #&4F84%; BEVS, T RAEAABIRALR; ANPV, HiFdk

SRR § MRS BmNPV, RREA S Akmd: TIPS, Al SFaREMmI K BIC, KM ESLE

Rk fmfl; PCR, 4888 AE; FBS, fb4dil; PDB, 7% #6445 & i 444 & (resb.org/pdbhome/home.do) ;

MOI, &I 4 MCS, Adkinilab: HPAL HEmEERS HL HAF S WT, F4£4; TIV, ZHhRERSE

JL; PBS, SEARIEGEAF K,
[0008] 5| 2545 Fapg S W PE BT AR (14 224 T SHEmS
[0009]  HiFT A it EE )z H AN HT A (bNAD) 1) 51K SR i@ B e T e 2 H bR o K2
K73 %5 B bNAD IR JIHAZE S5 R b ) O/ 57 A o SR T, IR SR AL B G 7 6 G B 244 i UL SR 8 1 5
RBPUAAR T2 B MIHATIR Sk 45 Fy 4 52 A4 45 587 i Jo R #0230 | T IR B ST
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ST 88 S0 o T O B R R R IR e iR 7 e ) v R AR I e B A E S B AR R S 1
(10 o BRI, T 40 90 S22 o L o B = A 37 0l 9% )

[0010] i #EZR (HA) & SE BRI IR A - B2 R B R R FUZ B i E N EA .
TP BERL T 3R THT_E 29468 5001NHAS: T HASR J55 B3 W B FNYS N1 32 40 i BT 75 0 i — B2 1 5
‘B 5 TE LU ARG A, HEAE R TS AL S T 2 gl B R RE e Rk BT HASS &
15 E M2 AR RE /1, HAYUE T AR R R 15 70

[0011]  HAZE W J5i W HH 4 & Bl ol 44 NHAO K PR A% AT 4K (Stevens, J. , 25 N\, Science (2006)
312:404-410) HAOF 4 7E HN-AK i A5 5 Ik, FEHC— R v B A B T 51 - FEHARE 5 8 FF
B B8 E AN AR I AR R NSRS (5 5 PR 2R o HAZH 26 Al P9 J5 ) L) ST 2 1 = SR A
SR 5 20 B i R A R 48 A H A 40 P 3 T - HAOE i A V) BT A (MCS) FAC— A i 4 S P g 32
JRER [ AL R AR VD&, A0 A H A i 21 22 BRHA T AIHA2ZH i ) i 28 30 HAL
FEHAOP B RN 3 343 » TIHA2 A2 HAO ) 452 /INC— R By 35 73 » HA2 B A5 5 A5 0 C— A v . A R 1)
5 5 X33, R HARE 32 28 5 o B b A HA R S 53 1 B N 2 70kDa , HeHHHAL 9 £945kDa , HHA2
NZ)25kDa. CLATHE 1 K B V22 3B SRR AR 40 B 7150 53 (1) B 7 S5 44 o I ZAHA ) Z5 44
BIAUR T B 1 A HA, LR 2 HAOIE /2 sl A 3, 8 B AH R 1) B Ak = TR AR S5 4, B FE =25
A BRAR S o A AN HA BLAAE 1 FL AT K A 31 KM BB R ) BN C— A i 5 i X 3 Al 5 E i
F.

[0012]  BRK &5 3858 4 EHHA LA 1, I 5 S 2 S At R A7 o 25 46 1y e 3 S HHA2 M 1%, I
B o2 TR A SV R PR s DX 3 o BROR Sk 5 A S8R FE HAZ O\ BEB Fy JZ 554, iE R R T
PR FIBZ e o BT St 25 25 A 4 ph Sk 1 HALRTHAR — 25 ) Bk 3k () = 0 35 il B2 e 468 o 1) 2 T B L g
PR o B MPHA B AR B A 2 MBS AL 5, BITad 2 AN A0 A7 s () S B KA S0 47 T8N
291 3kDaBl A HA S T 1919 % o K 2 HOBE 340 A7 T I3 TIP3/ 110 25 25 # 3 b o i Je ot i ol
B b2 B R Rk R A MR AL SRASMEHA (Veit M., 2% A\, J.Virol (1991) 65:2491-2500) .
[0013] Sy 7 A BEEROIR Sk 45 #3511 G0 28 B, B0 28 3 T35 A BROR Sk 45 W 48 (K HA 25 45 g 3k
(TEHA) Beit 7 S )i o BT 3ECL = A4 A& Y = R MR BE 20 7, IR B 2 7R 1R KFE
EERARING Krammer ,F. flPalese,P.Curr Opin Virol (2013)3:521-530;Eckert,
D.M.,flKay,M.S.,PNAS (2010) 107:13563-13564) -HA2ZA & & 7E K AT B LLAT & il o
F € B Rk A 5 K pHTE 3 M R 0 v ¥ 1 3R 1A (Chen, J. , %8 A\, PNAS (1995) 92:12205-
12209) il 8 AN & TH 89 R A2 LUEHA2 (K (K pHAY R AR E , B T-H3 HAR ) — FiHA2 R4 g 44
(HA6) £ K M B h 238 I FE 47 2 il 75 1 Hh M pH k& A R (Bommakanti,G. , 58 A\, PNAS
(2010) 107:13701-13706) - HAGLE/INBR H LA 1oy B A 928 JR 4 5 B AR /0N BRL 4 52 ) 30 Y 2R 9
JEE 7 (1) B G o SR T , K [ HAG 50 53 /I BRI L3S e vk AR AR Ah i AT 25, IX AT BB 2t T BT ik U
SE SRS WU TR A BRUR: Sk &5 g 35 P B0 1 973 2 PR RV PE RO PR o L8 158 T 53 — R “TE Sk HAZE
SEr AR, B A HA2 I ZE 5 I HAL ) X 38 (Steel, J. , %8 A ,mBio (2010) 1:e00018-
10) o 1% 5 P JE AR /N B 9 32 (R IR LI Bt F 51k 5 R — 4 N 1 S R HASE XOR OB 4T I
T8 o SHA6—FF , FUILIE 7E A4 A AN 2 7% R P o I3 B 48 10 A 226 38 ok Y ok B 2 S 1 [X 3
()8 s M.

[0014]  FRdlr , 38 i X ) 8 A S0 AT 3 T S5 A 0 A B 8 T H AN I B DNADIE B, 1l 4% T A g
(F) = B ARH1 HAZE 4l 435 J5 (G Sk 26 RHA) (Impagliazzo,A., %5 N, Science (2015) 349:
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1301-1306;Yassing,H. M., % A ,Nat Med (2015) 21:1065-1070; & FJHiEW0 2014/
191435 A1) o iX L 2L 4l PR YRHA G 328 Ji 51 R 1 PUHAZE 25 R 35k 1 70 HA A o AR F 3 28 2 /RHA
o P28 5 G V) /N BRS04 52 v B0 PEHS 993 55 10 B A Mo » b A1 , 2R URHA B 728 J 7 £ e A
Hh 5] A HE HR FILAAR o 16 430X 8RR URHA G 928 JiR DA A 3 55 e A DNAD 25 6 o 7 B4 X AN R S8 Y
(11 bNAb 52 TUAC I [ 52 bNAb IR $5 0 2 o 8 723X LE RRARHA 2 J5L FH DR BR 1 DNAD A IR 44
FARBARGE R AN A TR IRHAR) ZE 45 M3k ot T IX B 25 # AR 4E , 3 8 TTE Sk R A/RHA B 138 iR AN K
AT BB 2 25 i I B 73 B IR IR B FE R (VLP) o A1, 1% 86 T Sk R ARHA G 2% JEAS B3 F 115
F AN & RS A R

[0015]  HR-GHACL A T FH T 51 300 ZR 85 M 1 32 S e B 2 o B ARAT R HIN TR B 55 = (1)
K ZHrb Mk 5 2 Phim i8S pR 0 HAZE 25 3 S8R EROIR Sk 865 Fy3aorb 18 3R A )32 28 OO
(Wrammert,J., %5 N\, J.Exp Med (2011) 208:181-193) o 3% FHLE A A4 N A1E PR 1 5k Y5 T-H5N1
TUBERPRIUHA (BB TZHHA) HEAT S , RORIE N 1 5% 28 12O PR 2= 40 1 B Rk I HAZE R S Pk I 2
(Ellebedy,A.H., %2 A\ ,PNAS (2014) 111:13133-13138;Nachbagauer,R., %5 N ,J Virol
(2014) 88:13260-13268;Whittle,J.R.R., 2 N, J.Virol (2014) 88:4047-4057) . fE19574F
19684F FN20094F B I H I FAT M i F R AR J5 » BE I 2= MR SRR AE N B PP BB L AT 7
B

[0016]  fER 15 % 5 T EL A AN A BRR Sk 25 #4801 38 B AT 1 AL Js 2 ik 3 BIONS 25 45 dg i
ST FEAL 2 AN 1 AR AZ M 2 (Palese,P. AiWang, T.T. ,mBio (2011) 2:e00150-11) . 3¢
FRIX — B 5, H6 W HO B HOBROR Sk &5 # 35k FIH 1 25 45 #4511 T2 Ak 25 4 #k S HAZE BR T 1o i P 25
5 e rh R4 (Pica,N. 2% N ,PNAS (2012) 109:2573-2578 ;Krammer,F. , % A\, J.Virol
(2013) 87:6542-6550) o AE X LL4% I N, HI HAFK BRIR Sk 45 Ry el o ok B K 22 BB [ 19 A1
[F] 1 56 1 ZHHARTHE L HOBIHS (1) BRI Sk 25 #4385 B 4t o X 8 355 460 i 3 ek HHG HO BH 1Y AH N5 471
BARHALR B R IR 52 5 BE & B2 277 2 A IH1 HAF SR HBEAT I o 2 Pt & R 52 FN 2K e & R
2TTAEBRAR Sk &5 by 455 5 25 235 Mgk 2 1) P 8 P IX P 2 o Tt o RT3 2 3 g 3 1) % S AL Py ik
EHALLIT % T 55 220 R AR AR K95 1 (Krammer, F. 28 N, J.Virol (2014) 88:2340-2343;
Margine,I.,% N ,J.Virol (2013) 87:10435-10446) . FiX Leifk S HAXN ZHIIEAT 95K S T
R B T R ANEYE R 2R R PR  NBEST AR (B 140) JH3 (BE24l) Az
TR B B AR B TS AF TR B S s 17 o R S HATEA T 98 Vo e Ph R 1 17 1 XIS PR B2 AR (I HA RN
R G AT WL 22 55 /3 HUAA KT o B0 N SR B () kS HA B 158 B BROIR Sk 45 M 33N 75 =
T IR B8 S A B A AR [ 1 25 2 A 3B AN [R] 11 Sk 25 R4 3 10 5 4tk S HAEAT It , i
BN T 2R B KT 65 SRR O T 3 R R TR BROIR Sk 4 A b i) A
FEAL AT DL T o SR R b G B W R R AL T2 AR S S N

[0017]  A/WSN/33 (HIN1) Itz B0 14 A7 B 7N 2 BB 3 v LABE SR H A/ Japan/57
(H2N2) F1A/Hong Kong/8/68 (H3N2) HIHAMY A Y5 bt S PE AL siBAR B & 4 (Li,S. , 55N,
J.Virol (1992) 66:399-404) . iX L& AT HHAR 2 AR 456 Thie s B A X Lk S HAR =
IR BE B HIFEMDCK (/NI R b R 40 ) 4B s 7 0 - BAA'A/WSN/33 (HINT) F1A/Hong
Kong/8/68 (H3N2) F) ik & HAM I 25175 1A /WSN/33 (HIN1) A1A/Hong Kong/8/68 (H3N2) —#
(IR o I e 2 B3R BHHA) G 88 5 A T S A mst o] LA SK: 1 A7) E R ) LAt HATHS () 50 A 97 4
P2 UL R X B B O T TS A HAR PR R R
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[0018]  [RIuth, 6 i [ () Be v vh , — MPimt iR S Ak P 1 S % B e R AL OR B 55— PR EE R I [
TR 958 S0 R AT 5 H

(00191 5 — Tl e & A& 41 ] e 2 S M SR, IR A A1 3= B 2 07 85 BT 3R A T 2R 5 Mk mT LA
51N T v b 8 A 1) B m B 25 A A 1R B i BROIR Sk 485 40 3 1 A 2 1 T R AT A
(Eggink,D.,ZE N ,J.Virol (2014) 88:699-704,Patent application US 2014/0004149
AT) o BRUR Sk 285 1 33 110 v W A A 50 25 s P AR IR &6 6 55 R T o A8 AN 1R 0 2= 745 M
BRI, FH S S HARS /N BROEAT e 15 3 1 i P I 25 S B B A DA SR R 3 2R A Bt
TR T - & R IEUS 2013/0315929 AL FE 1 i@k AN K AT REAF R AL —HB 4 1 HoAth
TR B i S8 R AT IR — LU TR, SR ) BRR S &5 40 338 1) B 928 S At SR AL IR 5 — TV
GEIR R, B BROIR Sk 25 R 38 1) 928 S A SR T DL BG I 0k 25 25 Ry 3 rh G 2 T R MR SR AT
[TV AR G g% B

[0020]  HAYEJN S50 AR AL Bk

[0021]  J/RHAC 8 HAE H THIV-1 IR & B VIR R AL B #efk . MHIV-1HEE A
gp1 20 BIHA G35 B AL TR AT £ (07 s ABAE 55B) P K FE A 12 88 224N B R 1) G 138 S 1 R AV K )
FiN P24 T AEBRR Sk 45 M3 b ELAG B/ NHT V-1 3R A [ 40 A HA - 0 2B A7 5 AR 15 B %
B R S W AEHTIV- 1R AL NN R o R G HATE S 5 S HIV-1V3 IR AT (1) S 8 N
(Kalyan,N.K.,%E A ,Vaccine (1994) 12:753-760; 3£ E % FJUS 5,591,823 A;Li,S., %N,
J.Virol (1993) 67:6659-6666) - i A\ {1777 1) e 928 J5 PR AL i HASE 5, PR R R AR B 1
kA HASE 2 CAS 5 0T 48 A\ IR AL e S PR B A o ax e o SR B, KR HHALL AR E
JOR I 38 S M AU SR A el NHARY S8 S MR BT B 67 A o 3% 8 5 A 4 N I A/ MU 4 9288 S 14 R AN 1)
kG HA Y 0] LLAFS 5 0 4 N PR 4R 9 928 30 1 S o7 1) e 28 I 2 o

RANE

[0022] 7Y B R eI L 5 2 o 9 AOAB A 2 30, 38 R & 0 B B B 0 35 A UKL AT 55
AR T Fe A P2 ) B VA AR ) o 3, 3K LB 1 0, 355 Y B ARR AL B M HA R . B 3R =k
25 6 355 ) e 38 S AP DX 3, DL A AR AN/ S A HA B 1 10 28 405 ) 3 1) R DD AT
(MCS) « IFIMCS 55 fih 5 ik 22 [BTHAO LA 7 A= X6f - 4 I 3k N\ BT 4 75 O HA 2P 35 1 N— R S 388 3 250
AZMCS LAy 1k 4 24 R 1 i D) 351, MCS L AR DR AR 9 53 FC VE R G 1 - 0, L mb P i s 22
AT LAZEIH (B LR AR AN RTG530 G 28 S P S 10 IS 8 SR P A AT A5
FEAER G, 1 JE AR s AN it — P e s X

[0023]  —Jjif , AR W Lo — P s v, oA S A MR X HA B 25 AT € (10 99 45 B0 23 R
R, FL AR HASE 0 4 5 08 M DX 35 A 4 N 32 X3 ) R I e s R B ) — P AL i S R )
PR ARAL X PR 1 B T S 2 SR A A il N ARSR AL, FLAE H R SR B A2 G I
AR B ARFRAL AL AP AR SR PR T FARHAR B Sk 45 M ) A7 X 2 B AR SR A H R
HAZE 45 M iR B ARHASU BT F L M2,

(00241 5j—Jy i, A K WIS Tt AR R 5 A AN sh W B 1 i U5 AOMCS [ A2 T ) At
ag LB AR ED) o i EPTid , IX SR VFAEAN 2R RS A R 00 T 18 25 18 1 A
B BRI R AL B 4 A A G A DR DLt — AR MR I A B » P i 5 AR S
RAL] AR SRR AL BAMIERAL , BLAFAG] a0 HAb 9T 55 48 1 BBt JR AR SC T JEURS A ) SR AL

7
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[0025] 7 J— L5 T, A% O R AL A 0 W O A R 511 B 11 R 395 7 s 75
FEIURL 77 125, B % { FEI 5001 B 49 55 9 25 RSSO B A 0 5 25 = L P T

’3 15 BR

[0026] K175 TA/California/07/2009 (5 ¥ H B0 B BEHINT BEMR) (1 BCEAHAT 41 i
AR IR X S 26 AR R S5 44 (PDB: BLZG) o 1% 45 44 T8 T A BH I A B AR U 11 o iXHARY Ik 5 %71
FH T 45 e ABT A Y (WT) H1 HARIEAA . [ 1A 7R T HA= S84, o — NHA B AR 7R IR K]
H A AMRAE B 22 /s 7 AR T B 7 1) BROIR Sk 25 M 3 ) A7 B RN 25 45 M3 HAL
NN AT, HHA2 B 7~ AR B B 57 . I IBR 7R T ELAA HAL RTHAAL B LA S HATFIHAZ2F)
N—2K St A1C— 7 3t ) BAANHA A | ik 25 POk s P 1

[0027] &2/ TS ZA/California/07/2009fH1 HASAAAKIHS HARY 405 &5 Mk Hi JR A7
R R MEAL & . 2088 T an P 1T B AR B o H3 HASR 8 5 M Pt JEA A A B CLDAIE LR 2
I3 S 7N o ] 2Bt 7 138 i P BRHR S &85 A4 3B 07 () PRI 2A ) TR P

[0028] &3/~ HY THLEFZEA/California/07/2009AH1 HABAARKIHT HAR) %% S P E AL
R R B I SAE S T an P TR A AR I H1 HA G 5 1 T SR iCal «Ca2.Ch . Sa IS
DL 52 7R o ) 3B 18 MRze i () BROBR Sk 425 #3160 PR SA ) THA T o 1 22 T B 4 328 I
PEBUFE AL R S8 an i Sk B B 18 E A0SR 45 G A R

[0029] 475 Hi THI HAREARK R E Wi FAAR BRI R R L R 2 Anid T
FF 0 5 B 1R PR il PR A7 55 ) 2 B I 4B 5 B A AR BT 7 A R 110 FELXST L 51 14D ) S AR 1 2 1
REAEF) 7~ = B GP6 7 s sARRN- K Ui I GP6 743 WAME 5 (55 1K) <HALAXZRHA HALMCSARFRHASL
BAENAT 5, SR HAL — 345 JHA2AR K HA HA2. TEVARE TEVYIEI67 5 .FoldonftF foldon
1) Hi s FC-R I A 10~ S B -FR 25 (10xHi s—452%) .

[0030] W5 Rt 1 YRR AL E T HABRHR Sk g A3 (1) 47 B, DA Je o078 1) B 3 D) B 7 pit Pl
R B SEARM BT 5] (WT) 5H3 (A/Aichi/2/1968H3N2) FiH1 (A/Puerto Rico/8/
1934 HIND) BJHAFF ZUEAT LE X o BN 7 H1 IR R TR AL B AE A 2 T-HAO S 5 iE AT bricd , Hor
LS5 F A G5 — AN R IEVE AL B 1 38 7 Sk AN B 2R 3578 AP B A7 A (MCS) LH3
HAR) G 2 S PE BT R AL A B C DRIEFRICEH3 1) b 7 o H1 HAR 50 58 & M4 9T R AV s Cal s
Ca2Cb.SaMISbARCTEHL /T H R 5 WIH 1) R RIZR T 54 7 51 R 77 B i) R A B AR 2t
AR () AN EIAL SR T BT EILL &L (MCS) R o) 32 H Allgudd (bNAb) WF16.1C9HICR8020
(9 R AR G 328 S0 S PR BT S A B 9 7 (R 263 b

[0031] P67~ HY 7 HABAAR RS , ot &2 A CR80203 i Ao T BRAR e 45 M35 1) 2 B Mt
JE AT R HABRAR IS T 0 B 17 (1) 5 IR ] o 9 B2 CR8020 7 A7 B #8114 28 Y A4 70 SR o7 i DA
IR IR o 2R 45 M3 1) SR 46 R SRCR8020 KA tH LA VR t [H 52 R - Il 6A L 7R T CR8020Sa4
[RIA Y , & 6B 7~ 1 CR8020Calr) Bl .

[0032] PR 7IR T AR B AR I HARA S A 2 I8 £l - BN -NTARS HE (N1 ) iesk
FH I FH B 7 A JE A2 ) B 2E AT DR 75 75 % 1K) SFO 4 B A 200 Pk 35 77 2 o ) 1 xPBSWEIANT ~NT A
g LA 5B A 45 4 (0 2R 1 5 -l FHCoomassie™ Ye tA (¥ SDS-PAGE (I 7A FE 7B [& TCHIEE 7D)
BihitHis WesternER ik (K| 7E) 73 #r 5 Ni-NTAM HE 45 & () 8 B 5o Fi Sk o 42 KHAO .

[0033] W8I R T FT AR BH B 44k O HA R R 44 o JE RN -NTARS g (Ni R 7)) Yo 3k At 3k
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JHVT 705 60 G2 A ) B AL PR 95 75 R 4 ) SF O 40 0 ) £ a5 97 4k » T 1 xPBS PR RN -NTAR fIg - H]
DK P e JBE 425 5 1 2 1R 383 Coomassie™ e 41T SDS—PAGEHEAT 43 T o i Sk iR 42 K
HAO,

BASHEA

[0034] W FA K BHPS I HARE 1481 , R G iZ 8 A R e L ThRE I 3 — D HEIAR UL e DL 3%
LR AT RE A T B

[0035]  HAO) & [ g 1) 1l A& FHY 2R 30 J s B A G 1tk ) S o Sk A - X S8 2 A R A A R i 4
A A G PR e R R 22—, IR IR E LA B0t o O 70 i Fn il b 4 5 B LR i R 1
R RE R I, U0 IR 2 B B A BRI B AT AL S HA (Kido  H. , %8 A\, J.Biol Chem
(1992) 267:13573-13579;Peitsch,C., 2 N ,J.Virol (2014) 88:282-291;Zhirnov,0.,P.,
&N, J.Virol (2002) 76:8682-8689) - IX L& 8 [ i A2 22 Z R o (1 W o FLHp — P2 Ji 2 1 A
EEAMClara, HE IR KRR 4ESC S5 2 Claradil i b 43 55 Hi ok o U1 EHAO M X S8 55 [ 1K)
KR 2H 2355 A0 AL IR s 7 I U PR 1 I L 30 470 £ W W T R A5

[0036]  EHARGZAA JCI1) 8 B 1 R A9 21 78 40 SRAE . SRR i —FF , XS R B C—R
i 1 PR U] 1 B I e 2, RS 2R (R) B 2R (KD o BRI A7 i (MCS) £ T-HAL C- R
57 , H EHLAEMCS I C— A i i D% T AL G bE R L 75 1

[0037]  H5ATHT IV 7R f) i 20 D) BT 55 1 22 Bk e 51 S 850 T 32 H 4 i B A B dn s Ak R
Pt FIURS FORT B B 1 S 2R A B D)1 5 B, IX 5 X e B AR AL s R I SR T2 B 4
I P R B v 1 B0 P A 6 (Stieneke—Grober, A. , %5 A ,EMBO J (1992) 11:2407-2414;
Maines,T.R.,2 A\ ,J.Virol (2005) 79:11788-11800) . ¥F £ /& B0 It & V& (HPAT) .74 =&
H5AIHT o 76N 2 P ITHPA T8 2 39 1B, % 45 (40 995 491 FE 1 356 v -9 AT 1 AR 28 A s B B3 11
BIHET- 3 (Morens,D.M. ,ZE A\ ,Nature (2012) 486:335-340) .MCSH ) ixX Lt 22 Hif 1L 2 41| ik &
ERDF 2 B EE S, NS BUX LB R ST,

[0038] =~ AL I s 75 AR FE 350093 1 65 VAL S 753 T HATE 41 B &7 4k e W 3 R it v PR st 26
ZARE VR R 8 B DI o 5 — D7 T, v S50 TR 0 B AT HATE 24H i pAy A9 25 e A7 7 1) 2 1 g
DI 1 2 v S50 1 98 B R A P G & ) £ RS I L 51 4 B PRI (Steinhauer,
D.A.,Virus.Virol (1999) 258:1-20; Taubenberger, J.K. ,PNAS (1998) 95:9713-9715) .1918
WAT M N LB B Bk R 32 3 Bl 1 4 M B 1 B, IR0 B L 2 IR (NA) 3324705
Pt 5 A THA Y #) (Goto,H.and Kawaoka,Y.PNAS (1998) 95:10224-10228;Chaipan,C. % A\,
J.Virol (2009) 83:3200-3211) ,

[0039]  HAOM P = A B A T8 #0015 1 32 40 M %) il & Bfr 106 55 1100 397 PR Ui B N—K 3 )
HA2 . TI R 20 HAM AT 20, o B 52k 4 & ARl & (1) 453 Th g JHAO L 45 & 2 Ak H
AN T HER A BE 0 HAR B A4 RN ol 28 3R A7 78 9 5 0 7 1 3R T » 1 EL A HAO R 973 B3 7%
B AWM, HAS g,

[0040]  HA2HINA ¥+ —AMREEFRN “FBh & K™ (Skehel, 28 A\ ,Biochem Soc Trans (2001)
29:623-626) . fil & BB A B K P51 . FEHAOHR , MCS Rk & BE T B R T30 . VI 5, 8 A2 i
N=K i i A Bl NHA= AR AL TR b 578 2 AR5 & I, B 55 10 It B 750 T4 78 &
ST PN 28 A% PR AR o R HA T il 98 8 70 A% P A pH (R T4 1) T B3 B4 , 7EpHE 226 2
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[E]) I B U o AEARpH NHAZE R )32 A8 4k 5 200l A JO i) 40 B 0 55 1 o i & KA A\ 7 =
1% P A B v S 380 L 40 1 32 A% PN AR S 55 A HAER) C— 2R S S 4k X 3 1 s B S R 2 B &4 04
BERNAX BRE T80 22 A =1 441 M 1) &4 e Jo A DAk N ke A 0 3 2 w1 10 1 2 4 A%

[0041]  HAVR 5 Ji0 I B PR 1) 1 =5 Y5 el - HA 55 7 3 400 P 5 THD W 2 19 00 Mg ) A o e o PR &5
& o KA NFRFEARITHAJ LAY 5 HSAa2 , 6Gal £ 11 (1) M i 195 SR AR 45, T R 1 & i ik N 4
TR R HALE A SAa2,3Gal . N2 H A SAa2, 6Gal MR R S hE , T & X Fh L2 B A
SAa2 , 3Ga ] MV R SE 0 o AP 3 /R B BT s HA LR 78 2 52 AR 45 A7 s T4 FHHA L)
BIOR Sk 25 M3k b o YIS BEHARY 52 AR RE S PR O3 780 3R AE . &M YT T 5SAa2, 6Gal B SAa
2, 3Gal IR R R L FR R . O B S2 gl & 148 R I R AN S B IR TR R B e s 1 32
RGE B M Rogers,G.N. , 28 A\, Nature (1983) 304:76-78) . 1918347 14 I S8 75 1 AN ]
53 Bk B T HAT 52 Mk 25 A A 550 A 1 BE A 0 268 R AR 1T B A A ) 1) 32 A4 4 & ok 7 1
(Glaser,L., 2% N\ ,J.Virol (2005) 79:11533-11536) . ##kA/South Carolina/1/18 HAfLZE
g NI AZ4RSAa2 , 6Gal , 1 5 HkA/New York/1/18 HA%E & N4HMAZ1ASAa2 , 6Gal F165 4H
HusZ Ak SAa2, 3Gal , T 7 1 i 538 B AL 75 1) shaS PR i«

[0042]  JREHAR SZAALE G A i P B FRAN RASAE 52K 25 G e A N R el N6, (H 2
N HS & B BRI A UL 16 5 B2 e B 8 A /I THATR A LA AR A L R L Ath 7
FHEFAL (Tmai M., % A\ ,Nature (2012) 486:420-428;Herfst,S., 25 N\ ,Science (2012)
336:1534-1541;Chen,L-M. , 2 N\ ,Virol (2012) 422:105-113;Russell,C.A.,ZE N\ ,Science
(2012) 336:1541-1547) 3[R HAhAE Y, , 7EHS HAFRAY PYAS S 3L R B it 2 DA 98 A8 & HG 5
BEAEHLIE I RIRTE S SRR B 1 T BRI UER B AR R AN, 1KLL IR AL TS
56 22 3 SR AT TR LB R R L B IR B R AR, 1K AT FH T DA E P AL R T ik
Yo

[0043] iy EPUAR AHAR PR A7 S ik

[0044] Syt 25 23 I o002 G B Hh o =R 1 B 1 B, HAG 86 8 1) E B2 5, I AL
HA HT A G — 2R A1 . K 200 AN DU IR 2 B RTHAFINA) o 1880 2 B 42 7 5
REVE 72751 (60%) B3I N PR ST HARS [ W (Wrammert, J ., 5% A ,Nature (2008)
453:667-671) o K 2 ZUHA S WA R A ERAR Sk 25 W 380 32 A 25 6 o i JA L (R Bt SR A o 1K
S B A r R — O B R AR L I e b R (NAD) 38 T HEHA S 18 40 &5 & 9F
FNHAFI ) (HT) 351 o B T 3% g J A o5 140 v v A8 1, 3 e R A4 I8 5 2 R R S 1 1Y
MER = BT ER T B AE M (Wang, T.T. flPalese,P. ,Nat Struct Mol Biol (2009) 16:
233-234) ,

[0045] B R () V2 SR G 2 o B o8 A LT SR AR PR ) R D B 45 SR B B ) L R R
(75 4k 2 T8I 2 B8 0 BERNAMK R R RNA SR S B S A MR IR B S i s R R A 45 R o
RAR R EL R EE RS, RIHAR) B0 SR e PR (1) 12 AR A o B RIS 8 ik AR AE A R AL It B 5
Hh o HAZRE BT B 5 271 53 i R B, VB DU BRI AR R 7 911 A8 A 3l A1 25N HAJE R, (H 2 B 1R 7 81 (1) K
A4S AT THALH (Palese,P. flYoung, J.F.,Science (1982) 215:1468-1474) .HA2LLHAL
RS o

[0046] >4y Fofr AN [] B3 4K PR 3 B [F) N L JER L A5 SR I, g 75 B DRI 20 1) 7 Bk o A 3 B0 7 2
PRI £ X B (1) B IC o B 140 95 B 15 R M I R FHAS 5] 998 25 3R T A (1 19 S C RO A, BT ik B 3
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BRI , RTHAR e R R 1 SRR, o 0 R A # A e A A0 FR 2Rt Jois 25+ o 0 i V32 8 ANt
JER AT Aok LB 5 e 0 3B I A ek e APE

[0047] M3y /K

[0048]  354FHIT W % (1) IR HAT 55 — AN VRSN S5 1) ) B T HAR Ui & & 07, FFR 34t 1 Pt
R AP R AL 2> TR Wilson, T.A., %8 A ,Nature (1981) 289:366-373;Wiley,D.C.,
2 N\ Nature (1981) 289:373-378;Wiley,D.C. flSkehel,J.J.,Ann Rev Biochem (1987)6:
365-394) .

(00491 i JFEAN[E] 173 25 T HA 7 Z A L3 58 T H3 HA (BE 22 I AU HA) 1 BRHR Sk 45 #4380
(1) G 28 S A T R 67 A H3 HAP) B 88 S A 0 S A7 it (1) 5 IR R At 228 SCHRAIESE (Both, G W,
N, J.Virol (1983) 48:52-60) o HALE #4) i Ly Jif A7 i (19 R AL B R B R T2
XL JFAT 4 1) AL B A5 BTN o AL s AL FA/Aichi/2/1968 H3N2E: R AHAR 5536133
Z 1481 R (FEE 5 w5 AH3) ZIAFON140-38 , WERIR Sk & M At , 07 T 524k
A TSI N G AL s BAL T BRR Sk 25 M3 T80 , 5 B 25 5k Bk 187 23 196 1) 3R [ b5 Jie A
W& ARG & A8 215k 155 8 1601 AH AT T 2R o A S CFEl 54 Cy s52 5 Cy s277 2 [E] [
T PACysh2 h LI (BRF46 422 55) HPACys27T A O IR (R FE271 22280) HIAE X
TEFRCIR Sk 25 ¥ 3 5 25 55 a3 2 0] (1) B AL TP ™ Ak o A2 s DAL T HA = SEAR T HA B A ST R 2
[ P 5 18 X33 o e DABRCIR Sk 45 A3z O b 19 )\ BB i J2 45 F4 H  R JE 200 2 2 LA 1 /) B
Ly o 7F HoAth BEE A 55 A1 A0 PR 5 38 1 AT DA A AT DA — 35843 o A7 A D 32 B AEHA = SR AR ST
o H BT AN AL DR R LR UK HEAE o 7 s EAL T BOIR Sk 25 A 33U THI ) 37 s A
51 s CZ I8, I3F H bk iE62 %63 FhIL 78 B3 R B A\ B A E Ml 2 ErgvkIE119%
12211 BAEE A4 F8 o L RSB P 3 e Bl B 7 BROMR S 4 0 3 A0 T 3 [ T e B2 3R 1T - L A 19684 &
20034 HA 18] H 30014 AL 1o B3 1 R B IR AN L I ke 1, 3R B 1 5 = B AR A e i AR
ANAE T S AR B (Smith,D.J. , 28 A, Science (2004) 305:371-376;Koel ,B.F., 25 A,
Science (2013) 342:976-979) o {7 £ C . DFIEH AR R I 51 1 /NRPL IR A4k . 25 SR KB,
K2 BB 5 A RN 5 3OR Sk 45 A3 K 52 AR 45 B AL s A ML (1) AL s AR i B B o
[0050]  HI1yfi/ak

[0051]  JpEEEEMRA/PR/8/3AMPUISEAE () 58 14HHT HAMR IS AL 3 #4558 1 BRIR Sk 45 h 3
(AN TR L R A 05, Fe AR yCal.Ca2.Cb.SafISbAz s (Caton,A. J., %5 N ,Cell (1982) 31:417-
427 ;Gerhard,W. , 2 A ,Nature (1981) 290: 713-717) HAZS #4H ix e 41 R A7 25 1 KA A7 B R
B R T 39 o IR St R AL AT 7 S B A1 IS AT o Cal o s 62 T )\ BEB v /2 45 14 11 B
[R#E fa Ak R 1652216911 % 2 — (TEE 5 w5 H1) A& 3R THI B2 22 11 - Cal o7 s [ 7% 25207
AT B T-H3 HAMR AL DI P S BRE R 4% M Ak H1 HARK) Cal i 38 %5 KB T-H3 HARY Az
RD o Ca2for st i AN X B R, X 8 X B AR — R 25 M R o3 B AE = R 5 M /R —id . Ca2
[ — N X B AL TH3 HAR AL s AR AH BT B AL R 25 136 2 141 R HI A H . Ca2 ) 3 — AN X
B K REH 52205221 M % o ZEHA = B8 44 th Ca2 o7, s Az T~ HA BRAAS (1) BROIR Sk &5 )
H ) Cal S, (55 55— ANHARARFI Cal o7 S AH AT o 7E = SR ARG M o — NHABLAR K Cal i £
55— ANHARAR I Ca2{5f 3 T A% B3R 1T - Ch AL s 2 T i 55 AR )\ BEB 1 J2 25 R T R THI A 1 5
FETOZ 7ML M7 o B X N TH3 HARIAE SE A7 5 Sa MISh AT LA A A 42 %t 8 T-H3 HAF Az
RBIEAT A5 . 5R 315421630947 5 Sa 5 5%F N FH3 HARIAL SABIR IR E B o Salir £ 55— A
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X B kAL 124 2 1 25 B I 5% A o 467 5 ShX . F-H3 - HA A 55 Bl i , 3+ H oK 2 # 2 a i
ek FE 1884194,

[0052]  J"iZ PR RIBUAR AT AR S5 R AL

[0053] R ARV 75 8% L B FH — A K T B8 1 (TIV) Bt 2 51 RAR/K P I B ff s HA
FTIIPUR , IX B Fe A7 5 TLA7 T o 22 45 #4038 (B1 1ebedy, AL H. , %% A ,PNAS (2014) 111:
13133-13138) o X EEHL AR 71 VF 22 Vi B od 25 B ok DR 51 1R R A o SR (BT X T FE AR I PR 37
() AR LEHLARFR A2 AIHTAR (bNAD) o 3% EEbNAbIE F A B A HAFD 3 1, I H AP 1EHA S
15 £ R I Z AR 455 o 56— Fh A8 X HRPUIARCIT9EL TR 20 A 15 2 R AE (Okuno, Y., ZE A,
J.Virol (1993) 67:2552-2558) . & iR AIHALT 5% 318 42322 (TGLRN) FIHA2 1 5% 247 4258
(GITNKVNSVIEK) [ g% A7 , BT ik Bk JE AEH1 FMH2 FE 0k T R AR 57 1 o C1 7947 I HA P ik 253 e
T 5 Z50 B A

[0054] 20 MAJE L vt JE 25 () R R M B8 5 &5 HE V1 22 bNAD (Ekiert,D.C., flWilson,
I.A.,Curr Opin Virol (2012) 2:134-141) . ©. & UFERHbNAbR] FR AT 55 12 L S8 24H 5l 55 1 ZH F 2R
22H P2 I FH R AR B - © 2 S8 TE FIERAE T HbNADIR A VR 2 PR R AL o X Ee R AT J2 HAFT
G 2% X BB B A HAF FI I 2 A28 VE X B A R 3R AL NAD I VT 22 A4 T-HA SR [ A%
I /INIR ZE S ek A T e A8 AL (HAN PR T Rl FRIMCS & L 7 K 31

[0055]  ¥F 22 bNAb J¢ H 3R AL O R AE 45 44 45 LLRAE - 4540, bNAb FI63R 7| HAOH FIMCS At
A IR B (Corti,D. , 25 N, Science (2011) 333:850-856) o HAF] JBk B 1 45 195 ol ik 5 5 Sy
FI6 A7 , B FHMCS FI K 23 il & Jok 2H B Y RKKRGLEGATAGF TE LA JZ HA2 H (1) W2 ite ;1 W2 e ok f)
KESTQKATDGVTNKVNSZH i o & Hi AT F 16 H AL i) A 188 3ok B W7 2 131 gt N HAO R MCS S 4101 1 52 i
Hr LA K7 IEHARSG# o 75— FhbNADb  F1OH 1 B 2401 X T HA R Rk K & BBl i M R 3R AL (Su, T
2\ ,Nat Struct Mol Biol (2009) 16:265-273) -F10R] GEiH ik [ 11 M Eh & Sk s pr A 45 1
1 FR R B 7

[0056]  FRTTFEDNAD 1COTEARSMMHIAN @A (US Patent 8,540,995;Prabhu,N., %5 A,
J.Virol (2009) 83:2553-2562) . 1C9H HIGLFGATAGF ) £k 4 # 7 , RNTHPAT H5N1AHS HA2) il
EIRBIN-A i (G2 27 B0 ZE M 3k iedb . org/assay details.php?assayld=1599077) .
1CO 7R AR /N B B 32 15 B0 11 & U 8% (HPAT) HON 15 25 8 Y o 78 M AT IZ BLH A 23 5 ) BA. 7 g
bNAb (Hu,W. , 28 A ,Virol (2013) 435:320-328) ixX L& B 7 [ 44 v ) — 630 515K H 20093
AT HEHIN R0 25 [ HA2 () F TEGGWTGMVDGWY G YHHIR) £ 1 26457 » 1% 26 7 2 Bl & K 1T LCO R o7 11
C—R ity « HAR A5 R 1) 1A TR B 11 3 51U A HR 2R A 2, Rt I 2+ s P AR T

[0057] LR 4RFT 1 HARR & KA O~ 4 J57 DA e FH I B % 1 o 21k T & BB 90 863 25 T HAO
) 1o P AR 3 1) (L5 78 W 2 793 -5 A HA2 FMCS Ak 4 R BT HA L ) B Ja 9 R IR FR IR L)
IRER A T 51 T XS F 20 BL IR0 25 (0 B SR AN 5] 0 3 21 14 5 7 B R gk AT 2y BU i 1
FPEREENZ Bianchi E. , 58 N, J.Virol (2005) 79:7380-7388) »

[0058]  FAHEfEDNAD CR626 1R Jil 25 45 F 45 - HA2 B JiE A FHA 1% J5E v (1) 1y 2 OR ~F X d
(Ekiert,D.C.,%5 N\ ,Science (2009) 324:246-251) .CR626 13 i PH 1-HA%: AL AR & 5 M4
S v R 5 1 2HL I S 95 2% - CR626 1 & T4 FHAH R Vil -6 9 Fth R 4714 B 85 A bNAb o 57— Fh Vil -69 4
T HLAARCR8020H FN 2 240 it J8k 3 B - CRB0207E 5 I B B 21l (LI15%20 A) 2845 M 381)
TR AHA, BT R BIR BHIV gp4 1307 4 1 i ity A0 X 35k (MPER) [ AL HTHT VI T ¢
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(Ekiert,D.C.,%5 A\ ,Science (2011) 333:843-850) - CR8020% {7 i1 > 3= FE 4H 43 e b &5 fik
[ C—A i B 4 (HA2%%FE 154519, H3AIEGMID) A1 =8 45 #4135 1) 3 38 B 0 P 58 B 1 J2 1) B oM
(HA2%%3£304236 , H3FJEGTGQAA) ZH i o 3 5 N 41 43 TEHB ) — 2 45 Fy v AHBR 10N ik 3% . SHAZE
GRS 4 A 1 K 22 ZbNAD R R Y 30 J 25 (1 HAR) 28 140 (H1 . H2 . H5.H6 \H8 \H9 \H11.H12,
H13F0H16) B85 552240 (H3\H4H7 H10 H14F1H15) o IX Lefi AR A HIHA 578 F MR 255 (H ]
BH 1975 2 JEE A 7 F A B 5

[0059]  HASZAKRLE G AL mi2 BRI SR G M I T 56 1) 1148 (Wilson, T.A., %8 N\ ,Nature (1981)
289:366-373;Wiley,D.C. fiSkehel,J.J.,Ann Rev Biochem (1987) 56:365-394) .i% 143
V2 IR AR P ) R ST IO R R FR R FE T B o 1 A8 1) 30 25 i 5 %8 S8 M PO JEAE A (bl B iy
AR FIH3H B A7 sARIAE £B) TR R B A FE N K321 N FL e BE TR (mAb) () e B %6 E T
bNAb , iZbNAb Al 52K H H1 H2 MIH3 B3 A% T HAR) BOIR Sk 25 My 35l (1) 2 A 45 6 rd B il
AR 5E R FE (Krause, J.C., 22N, J.Virol (2011) 85:10905-10908 ;Krause, J.C., 2N,
J.Virol (2012) 86:6334-6340) - 25 F A 5L 7 , 1K LEbNAb HH 1) 28 /b — BE A0 e i1 2 5 52 4k
SEE TSI EAEH Whittle, J.R.R. , 28 A ,PNAS (2011) 108:14216-14221 ;Ekiert,D.C.,
2 N\, Nature (2012) 489:526-532) »

[0060] 25 J BiPEHLAAALE H ARG R AR L, F B AE B 5 2= im0 i i S e rp £ i
b IX B AR A A — 30 A o AR o BT 2R g R AR R T K 2 o A2
bNAb o M\ A 2528 il 28 () oA SCREREAT wf H i AT DL L 25 5 H a2 L) iz
AR ZE e B PEdiAR (Kashyap, A K. , 2 A, PNAS (2008) 105:5986-5991 ; Wrammert,J. , %5 A,
Nature (2008) 453:667-671) 1% L& 25 iz W PEPT A I 22 L HY B S350 1 G S st , B 25 45 445
HH PR X 8 A A B 28 S PR T 17T BRHR Sk 485 A b 1R R A7 A TR 22 P AR B B R 1) 2 S A
(Krammer,F. flPalese,P. ,Nature Rev Drug Disc (2015) 14:167-182) . x5 %= T V4TI
21 PR AL P 7 B 2R T PR U R AT S T B T PUERIR Sk G A I 1) G g WA LR
AL R PUR R 72 A . L 3R, BRI Sk 25 40 380 4 28 S 4 R 7 () A7 A8 T R A — 20 B 25 i 9
L5 K3 (Russell,C.J. N Engl J Med (2011) 365:1541-1542) . &8 G% 4 i SR BT % H:
LR T AR DT B8 bL TG IR R G 28 1A B A DA SR 1585 a9 25

[0061]  M2ZK [ S ILK AL

[0062] M2 £ Jpd 250 5 Hh T2 e ] 905 DY 2R Ak ot -3 18 () SR A2 5 2R ) (Lamb.RLAL SR N,
Cell (1985) 40:627-633;Pielak,R.M. FIChou,J.J.,Biochim Biophys Acta. (2011) 1808:
522-529) . S EE G E P HAMLL M2 AR 1 3 B 22045 22 (M2 :HAR L A7 91 :10421:100) M2
JoT - 388 TE DI RE XS T U 100 B A ) pH LR s 25 A RIS 1 4 B AR 2 v Joi v DA AR
T 7R SR A 1 1 pH LA HA RS 2 22 41 g 2 T 2 2 B 1) o Y 2R vt s EEM2 (AM2) B B 974
B, FLrRE MR M2e 1) 3 1 22 2311 41 A N— AR v 45 A4 3  TR JE 24 B 4611 5 i (TM) 2544
UL S FR AT 2R 9T () 40 A C— oK iy 245 #4338 SR B DU /INM243 1 1R T A4 380 1 DU 8 e o, &
FEC | pHAEB B o3 - 388 T8 19 4 FH 5 DA 75 200 PR 320 N 30 1) 30 7 B85 0 B3 M 1 pH , DA% 75 93 753 24 285 AT
AR HH SO T O 7 U 2 PR P 85 e X v R AR R PR pH o KPR 48 5T 5 ) 400t T 5 1 DY SR A T
RRZE G E BE, 9 Hd i S EEk T P A IRIML AR [ (1) 45 & 70 03 35 20 238 b R HEAE FH LB T T
SERI R 0T -8 TE D RE A 75 HXXXWE 51 36 7 46, BB B RN Byt B 2 M2
JUTF-5A 7B [RIR M SR T, AM21 10NN-R v 41 B 415k S5 78 BT A Y 08 2 H #2 FR T
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[

[0063]  H 2R 5t /2% S BEM2 (AM2) s FH BT AM2 J57 368 3 1T 47099 B 24 ) < IV e Jhg A 46 M1 2 iz 1)
BIRR oA 5T T A AR SRR E 1 25 W 4 W) 2. e 530 T 5% ) Yok C— A% S P 3 Py T T g JB A 10
b G SN A B BB B3 1 10 A B A Bt 4 B G B B 1 PR I v
BRI o BT AM2Y) 88 T8 &5 R 38 57 B 51 AL IR Y2 i 245 P, ©L 28458 b A5 FH 3k Ak 3 T B B 771
XELTRAF R VF 2 7742 1 LG B AR Y (WT) S5 B A% G 1 58 /DN R il 25 (1) i 258 o X T 245 11 2R
B NI R R SETE ik e IR AL R = Rh N VS =Ia)

[0064]  M2ZE [ & 7/ Lyt B #5101 24k i KRR A e B E A (Lamb,R.A.,
ZEN,Cell (1985) 40:627-633) o & HH T M2 o AT I 55 S M. 1) 40 B 25 1 TR EL 4 g (CTL) )
1] B 2 TR 7 S o R 2R 9 U R T SR LA B ] R M2 [ I B Pk (Feng, J., %8 A\, Virol J.
(2006) 3:102-115) M2eF) 15 FE 45 M LR <7 AT RERB 70 T AN R HIM2e ke F HEPUAAR R 2, (R E 7%
A 17840 PIM2PT AR B Z E B A M2 8L I TS A-AE I BUAR AN A R B A2 g (Zhong W, 45
N,J.Infect Dis(2014) 209:986-994) o HH T2 42009947 14 B BLHIN 1AL 25 10 75 T 1Y
PFOM2HT A4 5 2 15 B Y 0 I8 73 M2 8 1 28 SRS o FHETIM2 e LR YR T /N BRI 38 23R 1 %
T P2 e I 2 BM2e 3 TEARARIN 43 55, IX R BH 148 FHM2e A B 0k I 2R 0 SRl 23 B L 1 %%
¥ /7 (Zharikova,D. , 2 N, J.Virol (2005) 79:6644-6654) .

[0065] &R T H TM2e SHARE & HIDNAYE 1 (Park,K.S. , 28 A\ ,Vaccine (2011) 29:
5481-5487) . iZRN & A HA — A AM2e JkFl— N EM2e ik, B ATE R 17 1 2 18] (1) 204N 5% 3
()4 S FHATE F HIN- St o UESE T ZRtig iEIM2e—HAR & 28 1Y 2R3 o FIM2e—HAR & DNAJE 1
FaIZE (1) /INBR RIS 1 o6 M2e PR 38 5 0 T 200 i 7 35 AR 58 4 e 52 S Yt 85 U JR B 1 B i i
[0066]  EE4HfH& R A& 5454% 70 BT BEHSP70 (mHSP70) 25 1 1) C— 7K i 3 [ it & [ M2e
BN FREREE T, Bon 1 %52 /N 2 Mo 8 8 pk (Ebrahimi, S M., %A,
Virology (2012) 430:63-72) .M2e/IkSLLTEVETPTRNEWGCRCNDSSD . 5 BH B8 F- S T A4 13 1% 45 2
UL Kok B HAm I R R B AR AIBM24R & , BT iR BM2 42 A 9% 1 1 & B 3 2% i B M2 e ) [+
JiA (L RIHRTEUS 2010/086584 A1) o iZ i fE /N H 51 BT RM2e ) S e 2 « &5 A M2e
JORC P 928 17 2 ol 1 /0N R B 52 B0 PR D0 S B Uik o #h TS M2e  VLPH K3 I B892 1 76 /N B R
Mt T 1A T SR AN [ [ R R AR B 1 B 5 1 HLRF A4S AR (Song, J-M. , %8 A, PNAS
(2011) 108:757-761) -

[0067] 4 3% BN X IR 15

[0068] A BH AL HE 3L RS ) B A Jn K Lt = (HA) DR AR (1, Hol il S B AL &
FHAR BROIR Sk 25 1) 350 1) o 28 3 4 X I Bl AE L 4 N B AR AL LA 51 5 0 8 3% A7 1) 1 3 4
P8 LR AR o IR L AT HH I — e DNAD IR T 9 HA o A BH IR 0 S B A B 1 FIMCS A A1 1)
HARE [ RN R DL S IR BB i H 5

[0069]  7E—ANsjita 5 &, B B ZHHA B A BEM2 88 1 (M2e) 120 M 4 45 F 3 5 4 1 3K
R S 65 M D B P2 S5 P BT A A, BROM2e 4 N S B VR B AL SR

[0070]  7EHARR (A1 =4ELEMII4R T T, G0 2 M DX Ik ) 5 72 4 THI AR B33 o 2 THD AR 4 A )
HAR AR DX 31— AN SR A B LA T 5K  BR H I8 55 14 55— P 3L BB MR P HARY —
AN IR LA T YRR 5 4 o 3 e SR Y5 R mT DA N 928 S P X3 H o b4, HAPP) AR5 72 2 T IR
B2 A IR Sk B S HATE S HA 8 1 0 7 VR R e, B K X B KA N L AR I 2 S
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CN 109073639 A ﬁﬁ HH :F; 12/52 1

R R AR R T3 - B T E APl 5 ey R0 el

[0071] AR Fo 338 2 DX A T HAR BROIR Sk 45 M3k i e T - o X S B M 1 2% T [X 4k A2 3%
TH] 5% % PRV e « B B o X S SR T DX S P o g e 928 S M e S o s R A7, BRI Pt S5 AT i
FFRAL 553, B AR IR PP IR AL 5 FNRAL

[0072]  7E—esujii /7 S, HABROIR Sk 25 R 3 1) H 2 b 1 IX 3t HA ) B 28 I S PR 3R A (i
bNAD TR 1 AHA) ) Ik 5 e o 78 oAt St 5 S8 r , HABROIR Sk 25 P4 P 4 928 S5 1 X4 A 4 02 0 42
PR R AL IR IS e, BT 2 IV S22 P 3RS 2 B A0 J 2 2L ) oA TR o X A 4 28 T I
F ATk [ HAZE S5 A6k, ol F0, FEHAR & Bk s HA B 3 ) B A7

[0073] Ak B f) B 2EL A& i (K HA 2K 13 78 2 B 83 92 vh 35 , 31 DL ST 28 41 B A= U HA R 7K
P A M R IR A IR R T E T T A R L 2 TR RN D B B EE AR 1A A
HA, BLFEAEAN PR Tk e N SR a0 B 5 LA S S G LAt ety L 3 4 R0 8 SR R I At Jekoi 2 » 76
— ANt FE T IR B HA S AT A A G2 i DL )28 N B a4 Hh 0 i ek s 1 ek e
[T

[0074] AT DL I 52 A5 AR SR AR I 6 G 28 I8 DX 5 o 3 S HA R 9 1 = 4 25 44 4 sE LR AT
SRV R 2 R R TR R o P DR AT R — N ) R R T e R BT LAV ) B ) B ik i A
AR SR o AR, B B A IR e TR R (1) R E AR IR B e BT AL B S SR AR AL A R ) g A
o

[0075]  Hu A S Y R Ao 5 46 1) 71 451 14 HA

[0076] {34, FEF an I 3T R IRTHASE ¥4 , 3% REHA R ¥ J LAz B ok 1t W8 I >k 5 HAR) 254544
S P S R DK 0 LR Sk 25 A el 1 e g SR A B A R R AT AT

[0077]  BRAE119Z 1221 BRKTSS (£ Bl 51 95 WT) J& Safir s bk k124 22 125 1/ ) 2 1f 2
5 11 B T 45 440 o Sa s e AL T HA = AR BROIR Sk 25 M4 3k 1 00 T e Lz 15 52 Ak & & A 1 72 1%
AL S5 B AN R AT 6 D038 B2 AR 45 5 A a5 9 DR R AS K AT 6 50238 38 1A A R HA T 78 35 52 A 25
Ao VU BRI JIRK TS S 25 485 4 3k T bNAb AT B 46 o 755 B T-H3 - HAFIAST AR Ca2 a7 pif Ak (17 5 J&
137-1421JHAGAKS 72 = (1) 4 % W A A7 £ - 5 H 153 22 1644 T KKGNSYPKLSKS A2 7£5%F . F-H3
HAR AL BRI Safsr AR ) R T o 7 — Lo Ry g AR, Z IR AE 7R 2 153 22 1574 T KKGNSFN-K
Uity 340 43 Wl B e o FE SN A ) 5% 36 184 22 19540 A TSADQQSLY QNATEHABRR Sk &5 #4J 455 6 THTS 2 ik
BT o

[0078]  Safvr s {1 R THI PR FISHA A5 (1) W e 7EHAFRY BRCR Sk 25 A 358 Hb 48 16 AH 4TS L I HLX B2 F-H3
L 25 B o Safir 1 FISAE 5 AT i [F] 25 4 2 31 R ME e 45 44 A AL 5 3R A o AR 1M » B T I 6 7 5
SENT ARG AL A DR S IR 6 R 1 5 48 T e 2 IR 52 AR 2 67 m o FECa2 o i (1) 5k 34213 %
2244 FIETATRPKVRDQE A2 P /MHA SR A 2 1] Fi T B 30 19 B8 o i 8 5 060 B2 T-H3 - HARI A7 2 DIV AH
RIHA SR AAR (1) BREFZ firh o PRI — 500 73 42 R 111 22 R 1) o Ca2 (0 ;5B T IR o 75— e py i@ Ak, 1%
IR 38 5 4

[0079]  wb4b, S5 Ik AT B T 4n P 5 iy 7w IR AT A At e i 7 5 DA R a1 1 22 J 3 P 7 R 3% T
IR BSR T BB A0 o e, SRR T DASE N A B0 DR A7 m 5 2 AT AR S5 % 1) A A 3K 8y B
H,

[0080]  bNAb CR8020FRALALT 2545 4 3 . W&l 5 A1 E 6 Fir 7 , CR8O20 R A B A P AN = ZE4H
g3 5 Fe HH 25 45 R 0 B A () 5HEB Fr 2 ) B A BEE (HA25% 25304236, H3 HAIJEGTGQAA , SEQ
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ID NO:26) Al & Bk i) C—A 3 354> (HA2%% 1500 %219, H3 HARJEGMID,SEQ ID NO:25) ZHh..
XA 5 7 — R R R 4 L 0 Z IR R TR FE 43 B I - T A CR8020 K AZEGMIDYEGTGQAA
(SEQ ID NO:27) , Horb firi AN RAL L 4 8 B =R () IE 4% . 1% E A CR8020FR AL FFE 4
JUR DA #8028 S MR AT A

[0081]  5j—FfbNADL 1COFA A& 25 45 #a 45 Hh 47 7 (T HA2 R N— R i o () k-5 JO o A2 11 1) 1C9
F A7 IEGTFGATAGFIEG (SEQ 1D NO:36) ¥ i1 N 1E 50 58 i A AL s g 7 B B o iZAB A 1 LCO MR
FIRATICY, BAEHDNAD 1COAITHE Al A K AL B 2 B A &R (L) B 7= IR (1) B
X FhT 1COR & AKAFEAE T — LEH6 FIHO R E AUHT HARIHA ¥ T 1CORK B T AN A ) F % S
A7 R o TR T1COH 22 /N R A A i) 46 BT B SO R B ST

[0082]  bNAb FI6FRALAZE & A MK R KA, Frid BRAEHART RHAO K] = 257 E T 1k
R ABLE— LS5/ 2 I (K15) o —ANF162 A7 IRRKKRGLFGATAGF TE J2 HAO [ % 34 1) 1
A7 fS R G Bk o 5 — FPET6 IKKESTQKATDGVTINKVNS ZEHA2 FR ELA ¥ h b2 e 46 4 . L2114 T4
A, P X B FRFT6R AL K B T BROIR L 25 380+ - FI6 R A7 IKRKKRGLFGATAGF TEH: B 7%
F153F 164/ Sahr i, H 3% i 2 iEF 167 A IKKESTQKATDGVTNKVNS #% B T 5% = 184 2 195 Sb
A7 f AR — AN R, F16 467 IKRKKRGLFGATAGF TEHY B T 18 5 —ANF163 47 Ik Safir
[0083] AZARAE V5 ZbNAbRAL 40 b AT IR , EAT T AR A] — Fh 8 mr DL B T BRAR Sk 4544
S35 (1 2 Sk P T TR AN i R T A Ak BB T

[0084] 7R Athsita /5 ZE 1, S YR K AEM2 2 1 1 41 B 1 45 F38 JIE (M2e iK) <M2e IR 7R FE Y
TR BE AR DR ST T HAR I/ o BLAR K B R A0 5 AN 2 B AR 25 I M2e IR AN [
{EIM2e IR 7E 2, B 300 B3 25 H 2 AR S I AR A /1N

[0085]  #E—uEsiji 5 A, SRR N T K, oo e A 5 A8 0 fe g2 S PR BT i AL
RUEAT R 8 U o AE — SRS T R, N TRREE A 7 G g% MR BT R A a5 R S 0 A 1) 1 B A
fiE o 7E— st 7 R, N TR E A S bNAbAH B FH 16 5% 22 R0 iR 4 e 92 S0 M B S A 05 1)
B, DLYERRHABROMR Sk 45 M35 11 = 4 55 K o 5 T HA = 4 25 My B0 sk 075 s B AL 77 A2 1) ok 2 3
witix et N Tk,

[0086] (2% 4] 4 K 44 DL A M2e ik SLLTEVETPTRNGWECKCSDS B T-Ca 27 f 5 ShAz i, bAAd
FFRIR B R IE RGN I RIE RGdAT RIE v 5Tk B AR UK B R 0 7 410 (1) 3t
A HE— B AM2e ik .

[0087]  HAMEMRR EAVIEL SUHTHA

[0088] A BHALFE 40 T St 28, Hb e AR HA R B D) BT i (MCS) F 8R A il 5 J ik DL
13 T 15 BT HAXT AN [R] A2 1) B 1 B RBURK , I HLX AR e 1B i A B AR 1) R SRHA A D) EIAL 1 11
AL fig 2 1 i RE 2R 1 1 E A PO o e AR AOMCS B 15 H I B 7 ) B R AR s i AR AE
TE R 8 B B R O o X {845 BT 45 T HACE St S8 23 10 BT R 28 1 32 R OB A ik o 7
AFAE VR BRI A R 3 PR e 1 B BB A 100 1, X L BT 43 R HARE D) B R
A HALFIHAZ2 I B IE 3K o AR X Pl e M 2 1 A7 AE T FH BT S HAI 45 1 AR B BT AR 1
FRPHA , R R ARG 32 A e AR, B TR AR TE R B & M B, TR
[RS8 T B R I B fE AR B e .

[0089]  H1 HAZy— 18 % FEMCSH H A FRANPR AL Al Bk o TP 5 — () Bl ot ke o 10 5 2 A M7 SR 4
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[RIN= A i IR RS R (R) Bk 2% 7EHL HARIMCS HH s N2 AN B R R 22 WS &R (R) Bl 2 IR
(K) » 3800 7 A B0 P HAR B2 20 300 B B2 I B O P o FH 8 2 IR TR LI HS MCS B 4 R AR
HI MCSHE TN 1 & A B MiHAR] B 4 g0 75 1 & G % (Kong , W-p. , 5% A, PNAS (2006) 103:
15987-15991) o 1% & 2 il S 7 256 B 2% 2 5 1 22 200 P PN i B 1 A 2 1 T D 5 7 — B S i
J7r & HL HA MCSilk FHHS HA MCSEY 2 i J ik 2t &% 4 AT 18 1M H1L HA MCSH3d i 7EHAL
W d G — ANk (RRR) SHA2I 28— Nk (H &) 2 (M40 2S5k R AT 181
[0090]  Ht— B AT T HA SR IIMCS 7 F1 11 3 DR 44 1 (1) 25 2H 9t JECHAJE (R RN 2 9 5 - R AR
MCSH K H 73— NHARIMCS I 7 51 85 46 o BT I 203 A0 4 FH K B AS [ HARY) 55—/ NMCS B 4 HA )
FRARMCS , AITid 57— AMCS 2L %0 v] g 3@ o (5 T A HATE 25 52 oK %5 52 WO T 2 R A B I A D)1
SR . 2H 38 B B B LB  FEACIE IR St 7 P, HL HAR R ARMCS#7H5 HAFRIMCS B 46t
B S 2R (R) A 202 (K) 1Y) 2 B R e 5 4

(00911 JLFfe FL 3040 & (1 i G IR -1 Xa AN R i 5L A5 56 467 T I 2 B 1 N— A ity U 71 L %
H B DI ENR AL 55 o S AT VI ENR BT 5t m] T8 e K SRHA R B DI BT AT, - 15 R ARHAK)
L, X e B i D) B AL A R I 2B 0 C— AR it 2 HUBR (G) o 5% 1t Jg D) A5 555t 7E B
FLERCRum M B A HZR G) B VIE G, 724 T 3 H &R (6) N—K i T X L84
B ATE TV 2 KRB E b AT, X B A il s AR R R AETHTE
SHHAF= A B 40 B 72 R A R

[0092] M40 (TEV) [ TEVER [ B R BIENLYFQGHI VI EIL SR E R 2R Q) S HEAE
2 () 2 (B V)& i ik TEVAR (B U0 77 AR 0% EN- ARt H 2R (G) , 1% S HARL A EHA2T
N— A uity 7% 52 A [F] « 5 R ARHATIMCS AN R , TEV U EIRL 55 38 A Bl S ik 3 o 7E — L8 sl 7y o, %
ANHA MCSHETEV Y EIAL 55 8 He , BB MCS I — L8 BE FE 4 TEV V) B A7 5 5 ¥ , 038150k T 24 11
A& (R) N-A ity 25 6, 1 40, B TEVEIRIAT 508 4 o A AT IR 8 3R I8 KRG AL sh Rk
ARG FIEBAWTEVYIEINT 25 B B IMCSIIHAR 44, 3 HE 2% 5 T 5B AERIHARIA KT
FHTR] AL A

[0093]  FEVIEMEMiFIMCSHITEVER F B A7EAE T, BT B RATHAS [T s 4 H Rk & K
TARN—A i e A W HATFITHAZ o B AR T 1) 25 AL HA L AT 45 6 FH R T 3 0 A2 A4 42 7 i
HIIBE T AENAEAETEVER B G RIE DL N L 86 B BT A2 1 BT HATS SR 2 R D) THAO HT 4
R R 140 5% 8 N— A ity 1 5 = L 1k BT IR HARE AT B R A5 o 7 I L (1) 1 £ 0 P v 7= A= 1) J5 A RHA B
FTSSRAZHAO, H B F T 15 3 P ik = TEV AR 8 110 A N T B2 ) Th e T 2 37 1) % (1) A
HAO ) 975 25 AN H. 4% MBS R A A 7, DR M T I e 1k

[0094]  J AL AR DI BIAT AT 4L &

[0095]  HAMFERR 5 R 3 rb () B SRS A K 2R A0 FHHA ) 25 285 R 3 Hh (IMCS IR AR A AT DL AT fr]
PRI ZH A o T DB 2 1 S8 K 51N B AN [R] 16 50728 1 R 2 DD B0 7 A PRI HAR 1 TR BRCHR Sk
SERIR A PR AL Ao AL, BT LUK P AP ECE 2 SR IR AE AN [ P S AL s ST NERANHAR H
b — NS 7 e, i BRE A ) R 2E I R HA L A M2e Ik, L B 4 HA R 350IR Sk 485 A4 4 o 1)
PFE AL 2L DL A IMCSH TEVER I B A7 5 o 75 3 — NSt 77 8, BEPRE A i B 2H sk HL HA
HAM2e ik , 3 & #HAM R Sk 25 M3 R I T R A7 AL BL JS2HB MCS (T AEHT R SRNCS) S

[0096] A= 7= )5 i:

[0097] BT FEAAB M RIHA ,, & [ B B A DA A T o i 4 i s R 3 b, JF Bz A
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JIRAS T B 1 I B 1 BN B  T 200 P R S 4 i 2 T« 7 — R St 7 SRR, RARHAMG 5 791
FH T B S i R L3040 48 v 1 0 b o A A St 7 S8 b, RERHAME 5 R I8 T R
2 b o3 A B HR AR AT 5 A1 BFH T AR L B Y 4 o W B LB S 5 R A
e o T G DAL B T HAZH 471 25 ) 33T = A S J5 455 ) S35 R0 4 i P 285 0 33 P C— K
SR G B KR T HE R AAT4 fibritinfl) “foldon” 81 LA Ra e HA= 3844 , I iU B C— K il i s by
ZEUME T aif 4 HAHAS 3 IR A £S5 7 P 2K AR T EFTAHAO , BLAEHA2[FIN-
A vy ELAG B A2 2R A B 5 A HA L AHAZ 0 J5E 1) i 3T 30 o FEAR IR R S it 77 b, e & 4lifb
(1) B RS ARTHATE 1% 1A 9 B AR BUHARY) = 2R 4

[0098] 11 B 2H Ji SR HA ) 225 DREE 3o DA Sk B PR A5 B Re i) 6 o B TR 5 BB R ) 8 58 38 FF it
1T 7 43R (Kosuri,S. #Church,G.M. ,Nat Methods (2014) 11:499-507) . J& 1 10kb) 3
DRI 8 5 R LA o i 4 o DR e it 7 AR H I 15 3 Bk 2 1 2R R TR e B ke e
HAFF 51 B BE 1 AV RS P ARAL I ML 2 o 75 A AR HASE IR A0 455 52 A7 B 0T BR #1047 A5, AR IEAS
[F) e A 2 [ATHA Jr BOR) 28 3 o SR H 58 35 1 07 24 RA 5 5 7 I M A B A7 5\ foldon 7 5]
FNC—RuiiH i sAR 25 1 G BHAZE B 3 AT 85 2 R 28 H , A8 43 el AR B8 2 AR B R 3l
T 5| B HATE E B FRK o A8 HARSE Tt 7 S, 1 A R 20 A HA S [R] ve B 2R I AL ah R ik
AR DULEIR LB A 3Rk

[0099]  7F— LSt 7 22 H , A FHAT IR B 8 A4 o0 HARY R A4 147 25 i 1~ 04k DL FE B e 4 i
HRIA  EH A St 77 S HAR AR 200 TR A LA TE R LB A R 08 , B3 (HAN IR
F-CHOAT A (7 [E 6 5RO EL 41 A) ATHEK 29340 O\ AR 'EF 29340 f0) o X AT o] A= W0 4k F) 256 1
RARIE & U0 3E47 < 43 FH i M B sk E DNASTAR Y 7] (3801 Regent Street,Madison,WI
53705 USA) [F]Lasergene /16, 7 2k Web i 25 #% WIOPTIMIZER (£ J34EM , genomes . urv. es/
OPTIMIZER/) , Bl id i 2[Rl & ple e 55 (it v 156 P L T B B I E IR T G/CH & e
i 14 BY 2 A AURIRNA 2880 7 41 TG AR IR T 5 DA S e B RNA = 2% 45 A 1) [ e o 2605 1t 02
R 4 25 5 71 P804 22 (6 J5 46, kazusa . or. jp/codon/) F-ENAEE K . T 250514 I
PE, 0] DUAEAS SO 0 1) U S R 7 A I 1 0 T e 738 2 TR 41 o 3 3o 50738 6 0 T AN R 2
SR ITE R 2 AL B 5 NPR HI47 A o 5 A I 88 77 2k o AT AR] — b, 75 8RB KRS 2 £ W)
REERS 7 JEAT AL B LT 388l I R A T S LSRR BT B B 5 AR AT R Rk AR
R R 78

[0100] At St /7 S ELFE A FH O 37 I 4R B 5 5% 7512 » B AAMCS 038 S TEV 2 1 g ) oz
ST 2 RB A T HA S [R] ] 6 5 2H JR LR LB B 10 15 . CLE T R T SR VRAEAS BN
FH 4 998 35 1 15 100 T i EL A T % c DNA I RNA X, B B 50k 777 A8 3 8O 25 (1 e 1) A% 2 2R 4%
(Luytjes,W., 2 A ,Cell (1989)59:1107-1113;Neumann,G. , %5 A, PNAS (1999) 96:9345-
9350;Fodor,E., %% N ,J.Virol (1999) 73:9679-9682;de Wit,E.,%: N ,J.Gen Virol (2007)
88:1281-1287) o YLkt /8 B 7 Sl i FH AT LB RNATK)  DNAFK) e B RNAIX. B s A 5 I
T L S B A 20 LR 1) £ 1R o M BRI 7 2k 0 B HH ) X e B TR B RS B, DL AR
FH - 1) 32 28 T P 9 PR S e e 7 S B o — LS Y JERRNALX. Bl A [R5 36 i B AR
%) P4 By B BEHEF 2 3 ) 2% E1 40 9 Ry i B (Gao, Q. , %8 A\, J . Virol (2008) 82:6419-
6426) o 75 1% LE 5 7 22 H , WS T AR c DNABR RNA 55380 i B 7 40 T 5 A R L (R &5 il 1) 4%
() LAt 7 Rt JECRNA B B Ath 7 FHRNA X, B 1) c DNA L 4 G 28 1R L 5420 40 o fif FH 20 38 S 1 7 9
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FAUTT 1, AT 2 A AH E A R T HA SR B B 2R AR BNl Bk 7 (Uraki ,R., 58N, J . Virol
(2013) 87:7874-7881) .

(01011 Hy J5 PR3 W Ay HA 5 [R] ] 8 B ZEL JR G M A SR B 1 7 kA8 FH An b Pk 1) 2 8 S
MR RE TR 71 AR LSt 7 S8, B AEMCS AL B A HS HA MCSER 2 Bl 3 /7 41) 1) 25 RHAZ A 1)
HAZE PR 538 3 2 b P P A v Iz 1) 208 4% 2 SR 4 ] 86 1) G Ath 7 i JER RNA B0 HG Ay 7 FHRNALX B
1) c DNAZL 5 G 28 1y L B M) A0 0 o X LAB A ) A DT BIO7 fi g iy 1 IR BOR SR/ 1 B4 i 35 97
PR HARR AR 2R (Kong , W-p. , 25 A, PNAS (2006) 103:15987-15991) . i3 Thie MEHAR A
HA 518 R4 g & L K518 32 40 IRl 5 1R e

[0102] Ay S 75 28 A0 45 450 FHAE N FLSh W) A M« B2 H A4 AR RO W 4 A Hh 4 S 1) A 8% 7%
77 1% v 5 RS A ) HA 26 [R] o) &6 50 20 W 8 75 FE IORL (VLP) 1 J7 7% (Chen,B.J. , %A,
J.Virol (2007)81:7111-7123;Smith,G.E.,% A\ ,Vaccine (2013) 31:4305-4313;D’ Aoust,
M.A., %2 N\ ,Plant Biotech(2010)8:607-619) .

[0103]  HLAth St 77 22 R0 355 A FH 0 4 571 77792 p 2 DR A2 i P A 6% R i % DN AE 1 1) 77 9%
(Jiang,Y.,Z N\ ,Antiviral Res (2007) 75:234-241;Alexander,].,Z5 A\ ,Vaccine (2010)
28:664-672;Ra0,S.S.,% A\ ,PLoS ONE (2010) 5:e9812) »

[0104]  ARSTAFFHIRIEL R EIR, v UABIHHL HARIMCS I AN 5200 Bt A4 HA R 3R 18 o CUIE B
FAGH5 HAMCSEL 2 Bl EEMCS ¥ A4 2 R 5 5 AR UH T HAFK) Rk /K AHTA] o A, HAFIMCS AN
AT BRI R I TEV &R [ B D) R 8 e o 8 1 OB TEVER H B D) B4 AL B, ©L & )
% 7 BATEVUIEILL SR AMCSHI M AR, 1248 s AR 5 B AE RUHT HAR R IAZKFAHE

[0105]  RiA&GE Rt — PR HALR) BRI Sk S5 A 380 b V8 2 Bt R A7 1 vT LA R B AH [RTHA
B AN [RIHAFR) 25 25 R 330 1) St 050 DR 5 46 o — 8y S A 1K) 308 5 B A YA ik /K~ AH [ 17
At ) g A R I B /D> o e Ut JOAC 18 A Joi AR e 0t PO AR BOR Sk 5 A 3 B 7 B ) s b P A HA R 8 A
(1) I8 7K A 3 e o W] DU of e e ak DLAH ] 1) 77 2 i) & Al 5 22 R g4, DL S 5E
I RIE M AR

[0106]  sbAb, il I ok M2 8L M2 e A7 B it HABRR Sk &5 F 13 i) B 26 4 722 6 1 90
A sk il £ B ZHHA . AT DLAR 3], HoAth I 2 A 3 AR AR] 257 AT DA R A 5 8 i ok 5 45 HABRIR Sk
G5 R e ) e B B PR AL o BB A, R YR S IR R SRR T SR BOR R S OS ) s — MR e
J53 o A A% FEHATROR Sk 45 R4 380 1R R 5 PR A 0 FH T B 4 AR IR AT fE 22 M 4 35 B iR 1) oK
IRGEFIRHAIE , DK B IR 53 45 1 T I R Gt

[0107]  FRIRWEERIL RS

[0108]  H KRL30FHTH 5l ALK (GEH £ F4,745,051 ; Sunmers,M.D. #Smith,G.E.,
(1987) A Manual ofMethods for Baculovirus Vectors and Insect Cell Culture

Procedures.Texas Agricultural Experiment Station Bulletin No.1555.) , #FIRIkEF
LA RS BEVS) O H T RIETFZARBMMANREEL,, BFHEMRANED EE
RS WA B 1 o BEVS T 4 T4 P i 2R A UKL (VLP) o BEVS 2 f FH B Al Ay i 32 ) A%
KiLZG, HRMAEEUTHAMARY E0 RO EEEMm (Jarvis,D. L.,
“Baculovirus Expression Vectors” FThe Baculoviruses™ ,Miller,L.K. % (1997)
pp.389-420Plenum Press,New York) . & & 5E3% & T B 15 IR SR kA% T4 £ AR B
(AcNPV) FRIBEVS o V2 B b sl R & T FH 1 A 7 B AT IR 7 - BEVS & BTl F T4 7= 1E S [ 4
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A1 BT o FIBEVSAE 77 1 P BHEDASLHAE % 1 : Cervarix"——Fhi = 20 (1 R etk
o BEAERURL (VLP) JE U B N 2L SR B8 0 (16 AN187Y) Sy (& A HH W0 2010/
012780 A1) ; FIFlublok® (3:[E % F5,762,939 AFI5,858,368 A) ~FLift/E i) H Lk & i
F R (HAO) 1l B ) =M it e ¥

[0109] 4y T i FIBEVSZ A B B, B Je ¥ gm b e 2 (1 1) H B0 B DR oo B S e A% A
IR B B A AEAT R0 5 2 AR 4 B 1 S DR B8 PR AT PR 06 28 1 B PR K AT B kL - 2 £
W EE B R 4 R A R R B A R E W B A AR R R R E R E A R R
PRAE R AT v b S A8 AR #E 2 T A= BoR 3E4T 7 B (Sambrook, J., 55 A, (1989)
Molecular Cloning:A Laboratory Manual,Cold Spring Harbor Laboratory Press,
Cold Spring Harbor) o BA H B E P W H#8 Btk 5 AR 25 3 BRI HDNA S 21, DLAE K
FF A B FR A0 A A = A ARG 35 3 R A o SRR S 2 R 4 51 5 A AR R B A 7
A2 M HE ) 20 o SR AR J7 VE MR T e B A ob AR HR 400 i s 2 RE PR ZH DNA 1) 22 A 4
o A DR 32 )RR IR] e 270 2 ) £ T] 0 B 2 o R 70 29 1 7 7% B PR DNA 5 IR 9 75 225 R 4 DNASL
ey B A B0 2 AR B R B Z kB AT IR B H AT DI S, ok E
Clontechff)BacPAK"FFIR G £ R 1A RGE AR EIMilliporeffiBacMagic™ R 4%, 18 FHL ALK
FEAR I 75 25 AT ZHDNA, LA A B AL 1B 00 B A A5 i 2 - LR & R VR AE R R R
HRBW TSRO T A EHAMREE . E T LE HGateway B4 i
(BaculoDirect™FFIRIK TR RIE KRG, £ MR A A (Life Technologies)) FEAKAN 53
DRI ZH 1047 BE2H o ) 2% EE AR B3I Oy — 7 V2 2 8 DK A T Hh R o s e e 14 % i (Bac—to—
Bac 24t , A AR 4 7)) o H: TpFastBac i) # #8 BUA &4 72 KT & b il 8 FHRL (B FHIR
I3 53 3 DR A 1) KTk 1) 5% J8e 1 (SRR 5 IS, 348, 886) o FE K AT L% Y 45 B HR AN i 2 T, @
ot JRA R HE S N (PCR) AT LA By Mk Sk H AR 2 PR S AR # 4 .

[0110]  EEZH AR FEAE B He g B I Wb B85 o /> i a5 AT IR B A J LR i Ui
REA Y G 1) S5 AR IR EAE R SR X P g R LR, L AR R
T B SR o 9 B SR VBB AE R 74 S A A H L O N R SRR 5 %6 - 10 %6 i A L
I (FBS) Hy#b 78 & FH T OR A7 B S5, FH A WA 9 AT 28 A AR JTUY) o 93 25 JEL VORI 2 v R LA
FE-T0°C N A7 o 5 B -t DU IR B i 4L 10 Bt 4 il (BITC) 1Y JB U4 4 38 A4t A7
(Wasilko,D.J.,% A\ ,Prot Exp Purif (2009) 65:122-132) o BYL K] B da 4 i 78 H 28 2 wif
WCRAE NBIICIE , FFAEARHELH LA VR AR 7 J5 v 1R « BTTC R WAL VR 8 h B AE—65"C -85 C
IR, T i A AR A — BRI, I FE A 93 7 J o DRk % B2 o 40 i DA 3R AT B B B3Rk o v U
BITCJ5 R EC VAR T 2C R o5 2 S B2 4L B ) i A I 1)

[0111]  BEVSH FIIK) B B A0 2 2 SR s T BORS B (B3 S O) 1Y SFOAMISF2 1 2 i DA B2 oK U
TR SR By SURUK (Trichoplusia ni)) HHISEOH SURUERARM L6 ] 1R IE T R &
(KZR) , i 5k ORI IE) AN 4% # ik (R 754% (Lymantria dispar)) FO40RP i oAb B B 40 .
SF9.SF21HMIH15 (Hby SURUIR) 40 A O 48 1 BT I3 485 77 2 Hh 1) B B I o IX LB 40 i A2 A0
B8 IRV NVE 22 1 M RVE SR AT o T8 1 K 1K LU 2 i 55 1) A a5 2 40 DA LT 2 7+ () /AR AR DR AF
FE22°C—28 CHY G N AP 78 AU A PR RS B 4IR  B 95 R I 80 o 4 B 7R 4
FERFY 28 A2 B L 8 B — R VR AR ) SN2 285 HP 42 E BITBOR o AR W) e B2 FH 1 R RSS2 e
MEEFR RO A% E (WAVEAEY RN & RG - MM K =8 F . 8 HEJT (GE
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Healthcare)) o #h 78 5 H T RFIS R AR RS 77 , DA XG040 a2 s

[0112] XA T FRik g SR E 10— R A SFAT, DU IS OO 0 25 5 40 M ) b 2R R L e
(RTUSC RN 5], A58 FAS [) 1A 400 i ZR A0 A0 0 1 1) 3R 028 - SFO .\ SF21 FTH 1 5 (Bl SUR0 k) 44t i 2
TBEVSH H R IA N e WA & - ¥R B 0] DAE — Mgl i & b SRk 159 b H Al 40 i R B 47
— UL T BRI 5 (BRSO 20 A B 2 h 3Rk FE e b a1 M 2 S A e ) bE 2, i
i RO SE H (MO T) , DA & B8 8 1 R IA 1) S A I 2% A o AR IR L S5 IR AN R I 8] SR AR 455
FERE i o 03 B 0 BRI 8 73 8 AT B R 2% AR 1 0 2 o Sl AR 5 VR D e R 1 R IA K o R
55 FEWI 2 A 2 B AR BRE AR N X S BRI T AT AR K AR IR A AR R BT S
FrHE S FEVD AR A I DS IR 00 6 T 0 KT IR A S R pH ik B S BUR R A R
IR SR T B 8 B RIS A 7

(01131 VA5 o3 73 Ji VR 1A ¥ 58 RO T AT I i 49 |32 F R o i B 7 38 AR FBEVS T
JRFRIE B G 5 A  AB FIRTIPS 7 de it 17 S AR 7 v ke i 2 9 AR E PR IE 1) e
PR GL A o B H A A SRR L JE ZH AR 55 5 /NS8O 2 Oy BB AR SR L 5 4 1 o BLZH AT
PRI BE LI Y J5 2048 /INIT 5| T 241 i 2R g o T8 30 200 P T R 85 7 420 ) 40 2550 5k M N0 4
5358 I TR IR R IR A B R BT A, DA Y S 1% T X 0 2 e 2R v AT K )
DA M B AR AT o o AT B 5 20 PR VS 0 R A B K /Nl ER VT 2 A B T B S AR R R D
21 M 2 o AR 20 3 70t R DA P i 24 v 28 SR T s o 2 % R L 2 T 0 R A
K/NFE[F LB G B 722 145 I8 o TIPSTZAE F IR By 2 SR Al 7 A FH R 5 07 3 i VR T8
JE BB ) S A A eV RR 1 AT MOT U551 3 2595 FEE R R I &2 o 368 5 FH TIPSV S 3
— R S MEE RIS

[0114]  BRE RAAMHh G HEAM R ENHER RO H TRIE T 20w E A MR E
H o BCAHAD FE 0T SO 28 1 08%) 19 %) B Rk (Kuroda K., %8 N, J.Virol (1989)63:
1677-1685) »

[0115]  3&JF k1A T- H AR B A ROW B i K =% AL 2 MR i 5 (BoNPV) ()R8 R4t
BmNPVH] 8 bt ACNPV B AT B8 47 (1 A= W 22 4=k, TR N BmNPV LA 8508 19 1 =Y Bl 9 B A S 72 H
] A2 K 93 L 2 T BNPVI AR I #5388 RA O H TR R AR E (X E) g+
FKIEDIREMEE A T Maeda, S. , %8 A\ ,Nature (1985) 315:592-594) .

[0116]  BEVSIEW H T4 /=8 A FUE S FVLP B 954N 8k 2 AN K] 70 b 2 BN -4
PALRIE 2 FhEE 1 0T 8 & H 5 35— 3 RIS B P PR EE 2 M B IR A T B AR
LRI, DL S A R A VLP . O &M - 8 R 1R KRGl % T i /BVLP (Bright,
R.A.,%Z N\ ,PLoS ONE (2008) 3:e1501) -

[0117]  FH T AR B RIS B HARL #2 24k

[0118] 545 T FIBEVS A R 2L RIE # 78 2 MRS 1 A s T Hl %2 AikEa B
BT 5 10 B R AP AE T 2 13 B0 A TR AT IR0 B I 5 B 3 S 301
FoAR R A W S 20 Tt TR E RIS O T iE i B B4 s B S i A AT
FrEHH, b5 5 IRIIDNAX B 7E H BRI I HE N 5 v b TAZ40 o B2 s A0 M) P Bk FHAS
5 kA B g T IS 5 7 71| BRACNPYV AL IR R [ 8 B2 FIGP6 718 5 781 A5 5 P SR i (FE 1
4, signalpeptide.de/index.php) I | ¥ 2 HAL P REE S RIECLEEE S 3 b 5, @
b A ERAE 5 IR 4B B B 22 RS T K RS LB B 2 B R R (HHAE S IR 4 H
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VB4 W55 BK , FHTBEVSHH 81 40 8 (1 19 40 Wb BRI 4 A\ o MKTTTALSY TFCLVFARTHALE 5 BRI 5
F 15 B B 40 v 08 5 2H 15 G 2R 1 A BE 32 4K (GPCR) (Rosenbaum,D.M. , %5 A\ ,Science
(2007) 318:1266-1273;Zo0u, Y., %% N\ ,PLoS One (2012) 7:e46039) . . & {# FHIL RIME S Ik
7E R AN SR HA AR R B 1B LT, B RIS T8 FH R AR5 5 IR SRk (R
[RTHAZ & A HAL FTHA2 I e X (36 [ 5 )5, 858, 368A) HA(S 5 Ik FEHAH AR5 o 6l , B
RHAME 5 IKANE T-SEQ ID NO:7¥HL HAME 5 ik HA(E 5 IR &2 30 e 45 ] LA o 35 B2 R 4 g
[FIHARIE

(01191 Mk AR R H Tl [F YR E A , f# HBac-to-Bac R GtEiGateway &4t (EaHARA
w)) il 2 EZH AT IR 7 o IX S8 B B B AR I KR AIE L S 3 AUE 5 4 AT DL I bR fE S T AR
R E B S IUAERT LS B R A B e A A BN R B B R S R VT B A R
5E 7 5 AR IR i B2 24

[0120]  f§f FHBEVSZKR A L BeHAM) J7 75 O AR SR I8 ML 5838 (Stevens, J., % A\, Science
(2004) 303:1866-1870) . 7l U, ¥ &4k & A KR A £ 2 MR E D B3 FHH T 1918 K
T3 5% [ HA 191 830 i BEHA SR AK 14 AR AEN—K 3 LA GP6 715 5 I T AN 2 HA{S 5 IR LA T 43
Wh o 458 110 Bl V)R A57 R 5 N0 471 35 g 3T A 195 35 R 33K C— R i, 8 I T80 L A U1 Wk i
T4t ibritinf] “foldon” JF 4 LARR EHA = SR A& , I8 E C—RumHi shrs LAE T4k . n] LA
b A B ) 22 B Fol don B 81 FIH s— R 2% HAF IR FE R 3R AR 1 2R L 1T L s Bl 3Rk ok E
V2 K E R A FIHA (Stevens, J., % A, Science (2006) 312:404-410;Xu,R. , 2N,
Science (2010) 328:357-360;Whittle,J.R.R., % A ,PNAS (2011) 108:14216-14221) »

[0121] R [ foldonz 4b, Hofth = SR Ak 45 A48 n] FH 45 8 H AHHAR) = SR AK . 9l 4, FAAR € (1)
HIV-1HEEE 41 (gpa1) = T4k 45 M B GONA S &R 1z B8 1 41 1) 314N Bk 2 Hh A i 16/ T
WAL T HAR 4 () = B8 4k (Impagliazzo,A. , %5 N, Science (2015) 349:1301-1306;
Yassing,H.M.,ZE A\ ,Nat Med (2015) 21:1065-1070) »

[0122]  4nsEE L H]5,762,939 A.5,858,368 ARI6,245,532 Bl T AJFH , 44
M HEAE () BEVS 1] 2% 5K [ HF 28 308 8% 9 5 F1 £, 7R 00 I8 53 10 L A7 B85 IG5 5 ) Sl RN 4T B P 485 A 3k
1) F ZHHARI & (HAO) o ixX 48 # ZH HAZR [ 72 O 3R AF FDAFEAE 1 Dot Jg % B (1) Flublok ® H i %
53 - Flublok® 9 [y HAOAE AR W 8 L T BiEGAE = Tk (BRON61KAE 5 1K) B 4 HAME 5 TRk il
7 o HAHA B AR ) o0 RIS 4 o A FH SRR AT 2 O B 2 HA R i — 2D Alifh
[0123] TR ABIMEIA

[0124] o [H O B 5P 5L (CHO) 2 A A\ VR 293 (HEK293) 2 i 2 FH T~ 26 26 2 1 (1) Mg s 2 2
DR R 1 5 PR AL 30 Y0 48 i 1 3= o CHOZH il ANHEK 29 340 fif — 3 35 B A 2 4 i 55 FIORK B
YT 2R o IX R AT 3 E AT B A FBS I B IR S B 7R M Al M TR A PRSI I I 55 7RI
T A S B 5 R 8 R 5 o T R RGBT 4 2R 35 AT - SR IAHA B L Ath 43 A B
Mo

[0125] [k i) %% G 2 4G DNA 5 N 40 L IEAT B 1 LSRR 1) 5835 7% « B VF 22 i b 2 Geaal 5 vl
A4 SRR R I R A IS FE SR, 7R G 5 o8 R AR B 72 B o, DA FH AR A
T7E53 AR 2 IA o 3 I HARA 8 44 Hh (K H s 255 140 15 RN 3 3 Bl A VR 22 T S 1 e HA BT 4K
[F)WesternEN ik, 25 Zy ks MHAZE ) o 5 BR800 W 72 5% G4 J5 2048/ NN 146, IF HonT 72 %%
e J5 BRI G0 o A8 I R 3% S J5 I8 b 78 700 DA SN B 1 R0 o LA L 30 0 40 i &
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COS—1, A5 T-AR I 2R A B 2H 23 0] S 41 4 4 O FE A0 P 32t & TP HAR IS S Ui RS VLP I i 3L 4%
et A5 A0 1 OFP It B0 745 4 5 1) 2 1 J52 10 cDNAFE) 22 b Bk 17 7245 (Mena, 1., %5 N, J. Virol
(1996) 70:5016-5024;Chen,B.J. , % A, J.Virol (2007) 81:7111-7123) ,

[0126] ¥ J [R 346 32% 22 g L Zh W) 40 BRI 5y — #7732 4 PR Ay BacMamf¥) B Z4H AR 25 , BLKS
FFDR 75 5 55 R i 7% 2 AL S 4l e (Boyce , F .M. FlBucher,N.L. ,PNAS (1996) 93 : 2348-
2352;Dukkipatia.A.,%% N\ ,Protein Expr Purif (2008)62:160-170) .i@id ¥ FLsh¥ %
IA S NI B 3R I8 A R RAS AT IR s B , CAAEIRT AL Bh W) 40 f o g AT 3% B R 3Rk o &
“H Ba.cMam PR Jp3 25388 1t AP0 B I AR v 2 77 D7V 77 A2 K 38 1) B2 2H Ba.c MamAH{R 998 2511 I
BEJERS N 22 CHOBHEK 293 35 72 vk, LIRS L 3h ) 36 1k Bk 1% %2 CHOBRHEK 29340 g A 147
B A FiKiA .BacMam™F- & BE L 2 A e 5 K =M FL s 4n i .

[0127] % 4y 23 0] L 3h ) 40 A 1 2k [R] 3R 08 8 Ak ] 5 22 A i e o o DL g ST FH T 3R A B
H AR E AN R o A2 [P CHOZ MY 22 2 A2 77 ¥ 7 14 A 4 1) 750 a0 o B U AAR 1) i o L7 =
AR AR T & A KB P M A RS o T &R e A &, R T R IE 8k
R AR SR T R IE AR Yl () AR M AT e R o R M BE R I 24 DU S AR E
Y R R A

[0128]  FHT-Wej FLh W 3K 15 T HAZR i

[0129]  FH W FL3h )R & I HA A A G Ak BAG 54 W08 55: 38 A IR 1 % T F = L 1R 7
H1| o £ X CHOAH f 72 1A BR-HEK 29 341 Hfd R a8 X 505 730 AT 1 LAk o FRIR 3 35 2500 7 .38 B T
FLENI IR, I 2 TRAR JHAME 5 IR FARAS 5K, LLAENS LB R iE R 40 rh 45 Wb I 4l N 22
HERE  HARE LS S IS N TL2E S ik 2H 24T 1 R B0 ) (tPA) 15 5 Bk
CL RS 5 PP 5 B i (TE T34, signalpeptide.de/index. php) H & BV 2 HAh(E 5
K o VI 2 Wl AL WD R IE B W] R AR AT - BN B I8 B T sk RIS B 58 - )5 3)
T T mRNARS B PR 2 IR IR 5 AN EE S 2% 1k P 2 L FH T I 28 42 sl i SVAO 2 15 i 2k
R FpUCHE i (L T FE K I 3 e B ANgEde) o T Wi SLah W Rk % H B 30
TAFECOMV (B4 EE) B3I+ hEF1I-HTLV S 3h 1 & K K1 1a (EF-1a) # 0 B 8T
AUNTHH M 159 2 (HTLV) 1KoK o 5585 7 A1 RIX B AIUS e F1 6 3 (R-US) I E &
JA 8T B MPromDb (T L300 o 87 504 2, 75 )3 4 W ,mpromdb . wistar . upenn. edu/) 5%
B SN 58 2 (BPD, fE T 4EM , epd . vital-it.ch/) v R BLA Hidth J5 5 7 5 8 A 44
i B AT AR E AR R 1) 55— Pk A EA) .

[0130] R DL T St 451 R i BH 1 AN 2 IR il 4% A BH

[0131]  Sjii {1

[0132] AT EAUFIRB A~ IHL HARFE RS FAR I A 2

[0133]  FEAZ St ol , $iAR 1 nT DARAZ A FH T i 28 AR BH B AE 1 T HA R 0 SR AR iR
T2 JIURE ) AR A0 B S s AE B 4rb, Forb BT AE AR IR 98 25 Hh SR (R R A JSORE Hh B i N B
XM BRI PR il Az s G ek , I HARAERR Hil67 23, Fo A vF B e HA SR B (IIMCS A1 B e HA T
BRAR Sk 5 A0 3580 P 1) 88 S0 4 DX 3 4 b 1) 2 1 i 5 T A A 10 2H &0 R (10xHi sFR2E)
(1) 5% FIAR 2l 5 B ad 2% AlAR 25 0] DAAE 44k J5 8 i 4 A\ 1 2 3 I 0SB0 7 R 190 12k e T 0 22
Bk o 1 BAARY A 44 AHIWT .

[0134] A/California/07/2009, BJ HHWHOHE#F FH T 2009 Js 52 v 4 7= (8 T3 4 ™Y
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who.int/csr/resources/publications/swineflu/vaccine recommendations/en/frid)
[R5 U AL RO BEHINT B bk, B AHAST 31 (SEQ ID NO: 1) HESEAE B LI N TR . 1%
HAFP B1)[#) %6 5% 5 UniProt : C3W5X2 o i #4) i A4 5 A fn P 4 b 7= a8 Pl 7~ 00 AH [R) B9 152 T o N—
A HAME 5 Bk (SEQ ID NO:7) #GP6715 5 FKMVSATVLYVLLAAAAHSAFA (SEQ ID NO:2) ¥ f . &
T HWHStevens,J., % N ,Science (2006) 312:404-410#5R FIHAR EE4K, B
ILATYSTVASSLVLVVSLGATSFWMCSJF Z1|{#) C— AR Uit 125 s (TM) 45 #4138 A1 2 G HAFINGSLQCRICT 5 471)
(%) 210 JH P 45 M 3 4 TEV AT 81467 25 (SEQ ID NO:4) # ¥, SR 5 #ifoldon (SEQ ID NO:5) F
10xHis#7%% (SEQ ID NO:6) , BJGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH
(SEQ ID NO:3) ¥, foldonka g HEAHHA, I 10xHi sHRZAE 17 M YH 35 55 5 4l AL HA . 7] LA
IS e R A AL THAF P 5 foldon T 4 2 [A] M TEVUI EIAL I TEVEE H g £ BR foldon
10xH1 sHREF o B 0 AR 9 55 38 08 0 1% J5k DAL IR AT 2569 7 Ui Ak , @ i A v 7 7% (GENEWIZ,
South Plainfield,NJ 07080,USA) & HiiZ3L A .

[0135]  dmiEl4rboR = M o , K 1) B R BURE IR A7 £ s ClaT Az s Ns i A7 s FliBamH T4z 55 5
NHAFF FCLAR 3 7 51 25038 FAE 4 o 44 15 21 (1) M 2 AR GP6 T-HIWT-TEV-foldon—-10His GR/R N
“HIWT” (SEQ ID NO:9)) iV 5% F& E=Ncol i 5 H5Hind I T4 5 2 8] ) pFastBac kit .Clal 55
Ns i TA7 s [8] 7 91 G b BRCHR Sk 485 A6 380D R 22 380 9 % B A B J AT A o Ns 1 T 5 BamH T A7 /2
(6] R 7 1) G REMCS o HLWT A4 R AR ) 1A 32 A IR 55 22 M B 1 3 3l 1 I 35 ] o 45 2101 Bk A2
T #ikA/California/07/20090) 5 20 B A= RIHAT FE AL 204  HIWT R A4 & S AR AR,
FH JH i) £ R A A HA R 4

[0136] Ay 1 FH S5 UG IA 1) &8 JE B U IR HA , 48 F HL A S A HATR 5 57 14 A8 A0 1) & BDNA A Bt
) b I PR 57 i B HIWT I B AR 28 B o oA 1B AMCS , HIWT NS 1 T-BamHT v B g i e 28
(1) B A D) B s EIDNA Jr BB 8 o 9 1 eSO HA L BRAR Sk &5 A 380 (1) B B A7 A, HIWT Y Clal-
Nsi T Bl bt LA S5 5 IR I 25038 R 70 D A7 msi (FIDNA B 5 e o e o 7 B 5 3 A [) J5ORE 11
B 1] B, il £ B A R DI R st RN S AL w1 AN [) 40 6 [0 R S A o 3 st DNAI 7 1 55 45 3
TR AR

[0137]  SEjstifs)2

[0138] & P i B IR A DI BIAL s HL HARY S 4

[0139]  7EiZSZitif5) 4 , 40 EMCSHINs i -5 BamH 1 PR A7 2 18] HIWT ) [X B g A& AR ZMCS
(AR 5 B 4o 22 T LRPE LR, TEVEI BT 4 5 EEAB IR IMCS 1

[0140] KB4 i B A D BT 5 51 N SR 1R TR (T HAR B R 24k b o HAG 18410 1 ik
AR SRR AR TR 1,

[0141]  RIBAUCERR KA VIEINL RHL HAR ZARI) 5158
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[0142]
Gl R YT Mg AR MR SEQ ID% %
HIMCS® GP67ss-HIMCS-TEV-foldon-10His"

1 HIWT® GP67ss-H1WT-TEV-foldon-10His SEQ ID NO: 9
2 H1HS5cs GP67ss-H1H5cs-TEV-foldon-10His SEQ ID NO: 11
3 H1R5cs GP67ss-H1R5cs-TEV-foldon-10His SEQ ID NO: 14
4 H1IRS5cs GP67ss-H1IRS5cs-TEV-foldon-10His SEQ ID NO: 16
5 HITEVI GP67ss-HITEV1-TEV-foldon-10His SEQ ID NO: 18
6 HITEV2 GP67ss-HITEV2-TEV-foldon-10His SEQ ID NO: 20
7 HITEV3 GP67ss-HITEV3-TEV-foldon-10His SEQ ID NO: 22

VAR S AR T AR E) 45 5. H1AFHI HA. MCSE& T4 ..

bRt B F ) SRR L . GP67ssE ~GP6742 5 5 %]. TEV-foldon-10His % 7 #) &4k
B C-Fn L Y TEVIIEL,E . foldonfF 7] F= 10xHisA7 564 /4 5. MR ~F B wB4
B,

CHIWTA A X AMCSHI %54 A H1 HAM K,

[0143]  IXEAEIMHAI B s T K5,

[0144]  #y#fAHIHS5cs (SEQ ID NO:11) EA#H5 MCS (SEQ ID NO:12) () 4= UH1 HA
(SEQ ID NO:9) fIMCS. #4 % f&AHIR5cs (SEQ 1D NO:14) ELAG HH NS S R 55 e 1) B 2E AUH1 )
MCS. #4# #&AH1 IR5cs (SEQ 1D NO:16) BAfELR B BT A R SRHAL B 3L 1) [H] B 48 AHA1 5 HA2
F 2 18] B DY AN 2R - & i E A A AL (N s 1 T-BamH T B 3 W 52 [ ZHIWT[INs 1 I 5 BamH {7
R R CA R e B AR Y B

[0145] 7 3AHT HA MCS/2 75 o] A AN 22 AN S AT A B ik 2 I TEV ) B4, A, Jl i
AFH1 HA MCSHIARIEHCR G 25 J LM A 44 /) @ ARHITEVL (SEQ ID NO:18) fEH1 HA MCSibE
BTN FEPSIQSRG, HAFENLYFQGHI 7R FETEVY) EI47 45 (SEQ ID NO:4) F e #4244
HITEV2 (SEQ 1D NO:20) BA H & A TEVUIEIAL f ) SPENLYFQGE e [TH1 HA MCSH) 84k 2
IPSTQSRG. ##AARHITEV3 (SEQ 1D NO:22) HAHTEVUIEIL, s B #HUH1 HA MCS (SEQ 1D
NO:8) [ J5 31k 2 (QSR) -

[0146] Sy f5)3

[0147]  FEBRMK G M3 BA SRR AL AHL HARS S R 1 150 11 R 4

[0148]  FEiZ Lt o) , 38k B AR A% B IR 7 A ECLlal S5Nsi I fi - [AME A B SOk AL,
B AERIIMCS ) JBURL , 75 BT il B A AL T IR 7 51 Hp 25 Fh s S MR AL s gl S VR e o B 48
[0149] ¥ S8 A 51N S it 451 1 RN S it 491 2 1538 PR A R v o 1 S R R A e NHAERCHR Sk
G RIIR f 0% BRI A R R B L FHABRMR Sk 25 #4358 140 G 028 5 M B ST p B e, LA
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BRI USRI R 1 T 3R2r

[0150]  FR2LEFCIR L &5t 3k B BAm I Sy A E BT R A7 S ATHL HAR AR 51 3R
[0151]

"

NEIB stk g 18 s RSk EECHD
HIMCS-AS® GP67ss-HIMCS - AS - TEV-foldon-10His’

8 H1H5cs-CR8020Ca  GP67ss-H1H5¢s-CR8020Ca-TEV-foldon-10His ~ SEQ ID

NO: 24

9 HITEV2-CR8020Ca GP67ss-HITEV2-CR8020Ca-TEV-foldon-10His  SEQ ID

NO: 29

10 HITEV2-CR8020Sa3 GP67ss-HITEV2-CR8020Sa3-TEV-foldon-10His SEQ ID
NO: 31

11 HITEV2-CR8020Sa4 GP67ss-HITEV2-CR8020Sa4-TEV-foldon-10His SEQ ID
NO: 33

12 HITEV2-11C9Cal GP67ss-HITEV2-11C9Cal-TEV-foldon-10His SEQ ID
NO: 35
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[0152]
] 4E
PIRB st s MK S
® No.
HIMCS-AS* GP67ss-HIMCS - AS - TEV-foldon-10His"
18 HITEV2-11C9Ca2 GP67ss-HITEV2-11C9Ca2-TEV-foldon-10His SEQ ID
NO: 38
14 HITEV2-11C9Sa3 GP67ss-HITEV2-11C9Sa3-TEV-foldon-10His SEQ ID
NO: 40
15 HITEV2-11C9Sa4 GP67ss-HITEV2-11C9Sa4-TEV-foldon-10His SEQ ID
NO: 42
16 H1HScs-11C9Sb GP67ss-HI1HS5cs-11C9Sb-TEV-foldon-10His SEQ ID
NO: 44
17 H1HScs-11C9Ca GP67ss-H1HScs-11C9Ca-TEV-foldon-10His SEQ ID
NO: 46
18 H1HS5cs-F16Sab GP67ss-H1HS5cs-F16Sab-TEV-foldon-10His SEQ ID
NO: 48
19 HIWT-FI6Sab GP67ss-HIWT-FI6Sab-TEV-foldon-10His SEQ ID
NO: 52
20 HITEV1-Fl6Sa GP67ss-HITEV1-FI6Sa-TEV-foldon-10His SEQ ID
NO: 54
21 H1H5¢s-M2eCa GP67ss-H1HS5cs-M2eCa2-TEV-foldon-10His SEQ ID
NO: 56
2 H1HScs-M2eSb GP67ss-H1HScs-M2eSb-TEV-foldon-10His SEQ ID
NO: 59
23 HI1TEV2-M2¢eCa GP67ss-HITEV2-M2¢eCa2-TEV-foldon-10His SEQ ID
NO: 61

G AR G AR T R ENL B At B s BS54 . HIATFHI HA. MCSE TRy H) 4

E. ASETEH FIREALGH] HAGIRAK K MR P LT % B B HIBAL S,

ASH) iR A AL Ak B R AL H] HAS E BB ALE £ T,
SHysAR g A5 7 4 ARG 8 . GP6Tss £ T GP671E 5 5 7. TEV-foldon-10His £ = #) 4K 64

C-F s 4 Y TEV I B4 &, .

FA-

foldon/% 7| #210xHis# . #MRARG TEBwBIrF.

[0153] X LB B s T 5.
[0154] 1345 Jk IR bk ik 1) &2 & CR8020 R A7 ik & e 71 I A /i Ca 2 o] I A 12> 7 3k

ETATRPKVRDQE K I 34 . & i B A B A CR8020F AL SKEUAR I Clal-Nsi T Fy Bt 33V v B 7
Hi1H5csHIClal 5Nsi Iz S [a], PLp= 4 R on AH1H5cs—CR8020Ca (SEQ ID NO:24) FIHAKR

27
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1 . N T il £ H1TEV2-CR8020Ca (SEQ ID NO:29) , 4 BSH1H5¢cs-CR8020Caff]Clal-Nsil i Bt
V. 5e % ZHITEV2(KClal 5Nsi Iz 5 2 [8]

[0155]  #4 7 4KH1TEV2-CR8020Sa3 (SEQ ID NO:31) H A F#aSals iz —HIFRFEKKGNS 1 &
HrCRBO20FR AL K , HH B T~ BRAR Sk 25 # 3 T U H3 - HARKI A7 s BE o & 2 A CR802012 41 F)
Clal-NsilFy B W ra s £EHITEV2(KIClal 5 Nsi T iz [A] LA 77 A4 7 AH1 TEV2-CR8020Sa3
[PIHARA 1A

[0156]  FyZ4KHITEV2-CR8020Sa4 (SEQ ID NO:33) E.A & A CR8020FE A ik , H & #eSafir
22— B I B BR FEK TS S R MR JiE 45 44 o 1267 B AV T HA = SR AR 1) BROBR Sk 285 4 3 %) O T 9 LAz 15 52
IREEG A R X MBI A K AT RE AR 2 AR 55 & & UE A CR802012 1M Clal-Nsil v BL I I
SPEAEHITEV2[¥IClal 5Ns 1 T 1 [A] DA™= AR 3 7= HH1 TEV2-CR8020Sa4 1 HARA E2 44 .

[0157]  F%2ACR8020Sa4 MICR8020Ca i HA FE. {A K Y {5 73 72 (&1 6 1 o 4k FeHA R A £E BROIR Sk 45
Fatdirh B 5 A CR8020R ALK , 75 22 4 #3 H B K SRCRB0205K A7

[0158]  #I|4% T JLFHEL 4 GIFGATAGFIEG (SEQ ID NO:36) [ T1C97 A7 Ik (I HAR A4 . — Fh )
AAAHITEV2-11C9Cal (SEQ 1D NO:35) B A T1COMK, HiAECafir i JE Fl i ik 3L 217 & 22440
H#RPKVRDQE o %7 — Fl#4 @ A&H1H5cs—11C9Ca (SEQ ID NO:46) HAG T1CORK, HAECa2ff) %3213
222440 B K IRETATRPKVRDQE o HAth 44 2 4 5 A TICORK , 43 791 3 46 6f B T-H3 - HAK)
BT AR Ca2f57 s HAGAKS  Safir s KKGNS Fl1Safy fiKTSS . & A B 224 Clal-Nsil A B,
L FEAEHITEV2 [ Clal 5Ns i AL s (8], BAF= A2 43 53l 3 7~ WHITEV2-11C9Cal (SEQ 1D
NO:35) JHITEV2-11C9Ca2 (SEQ ID NO:38) \HITEV2-1C9Sa3 (SEQ ID NO:40) FIH1TEV2-
11C9Sa4 (SEQ ID NO:42) FHAREE AR . & B A T1C9Ca I Clal-Nsi Ty B If W ve B 7E
H1H5csffClal 5Nsi Iz g2 6], P77 AR HAR AR HIHS cs—11C9Ca . 11CO ik tH 3 ik AR ) ity 5 v2:
B HHIHS e sHI R WH1H5¢s—T11C9Sb (SEQ TD NO:44) [¥ISbA 5 1 5% ZE TSADQQSLYQNA . Shif
AU T-H3 HAR AT A BRZ i

[0159]  Clal-Nsil i BCR HAL T Safr A IF16# A BkRKKRGLFGATAGFIE (SEQ ID NO:49) £
A7 T-ShAT 5 1 35 i 2 EF 16 6 7 IKKESTQKATDGVTNKVNS (SEQ ID NO:50) SR AT H: K 4 1 o %
HAFI6HUHIClal-Nsil A Bl v & fEHIHS c ATHIWT I Clal 5NsiIf7 s 18], 7 B4 T
FyEEAHIH5cs—F16Sab (SEQ ID NO:48) FIHIWT-FI6Sab (SEQ ID NO:52) . B—/Clal-Nsil
Fr B K AT T-Safvr S fIF 16457 IRRKKRGLFGATAGFIE (SEQ ID NO:49) SR HEAT IERI & i« 1%
BB #HITEVIClal-Nsi T v Be A=A M s AAHI TEVI-F16Sa (SEQ ID NO:54) o

[0160]  SLjitif54

[0161] Vit A ER AR BRI K G A s P s A7 s EEM2e BRI HT HARL 44

[0162]  FEiZSZita i, [, Clal-Nsi I BRI AZ B IR 3 U4 a0 1 % R 5 91 B 4, I
Ca 257 s B SbAL £ 1) — 5843 4 dmhioM2e B A% FF IR 17 511 8 e o HLEM2e BRI M AR 51 3R 2
H o IR SR B R TR 5.

[0163] REHFE R4 T HEM2eikClal-Nsil B (SEQ 1D NO:57) , fiRkM2e ik & #:Ca2
A7 A U ETATRPKVRDQE B, 5 45 ShAV. 5 ) 5% F TSADQQSLYQNA ) 82 g o EL A M2e ik (IHAK 7 1
B e EHIHS csH i £, Forh HIHSesfC1al-Nsi T Fr BE gl Er B M2e Ik AN Clal-Nsil i B &
e, 43 IR 3] T Mg ARH1H5cs-M2eCa (SEQ ID NO:56) FlIHIH5cs-M2eSb (SEQ ID NO:59) . A
T ¥HIH5cs-M2eCalf)Clal-Nsil Fy BEFe# £HITEV2 M @44, 4> BfH1H5cs-M2eCaffiClal-Nsil
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Jr BOH I e B EHITEV2 [ Clal 5Nsi T4 s 2 8], 15 2] T 4 AH1TEV2-M2eCalt #4 2 44 (SEQ
ID NO:61) .

[0164] St f5

[0165]  {ii F{Bac—to-BackFIRJl B K IE R G/~ A= E A IR B

[0166] i STyt ffl iR 1 & B AR AR, Bk B H 20 0, 2 STt 451) 14+ i) 2% 19 4
AP E R RE RS

[0167]  H ZH IR 3 75 AR 418 i ik B 1 18 BH P A9 i K () pFas tBacbased 5 #% #4774
(Bac-to-BacH IR EmRIE RS, iR Al (Life Technology) , R/RHTE 48
(Carlsbad) , IR JEMIN , 36 H) o 6 5 2 , ¥ 7% F BUR T AL 9 R T B DH1 0Bac b 7 52
SN AE B A Blue-gal PR ik £ B A A AR R T8 - R4 & 0wl ie 4, @
ik bR A BRI 2L AR R & T B Bacmid DNAGAH FHM1I3IE [ (-40) 514
(GTTTTCCCAGTCACGAC) FIM13 S 1] 541 (CAGGAAACAGCTATGAC) i@ i PCRE 7€ B 2 AL o B2 AT
i 77 A Z14k bR PCR4) o

[0168] 1 I Cellfectin™ 77l FoAt AT 75 W F) 45 Yok 71 SR 06 I (PET) , K FH S 4L AP
YL T 124LAR L AISFORS Hh 4N A o 5 % 5 47 R B 2 93 B3 8% e 5| RS SFOZH P 386 AR, e 3k
Y 15 7 LA SAPOJH 53 R I o AN POJS 23 JE I H T I e AE R 25 B v 2x 10° 41 /m1
[1150m1 SFOZMAE LAY 38495 85 . 1 FH Cedex 4l i tH £ #% (Roche Diagnostics Corporation,
Indianapolis, IN,USA) W5 B FE90 o SR BF T8] HH ~F- 25095 4 Bl S /N A4l R v F0 8 5€ 24T 15
T IR N b AR SR A K A-Tum, HLBSR 5 4-5K P& JI7E L 950 % -70 %6 B, Ji sk B0 2%
Fr 20, Wi S gl P s 7% BB VRIEAE4A C T SEIE AR AP 1 B SR IR DR AT o A6 IS 25 R v
0. 2umJG B Ik Y8 25 18 98 DA AR HF TC 1A

[0169] A 7 it — B4 385 35 5, FH25001 P1J5 75 J5 B 4 500m 1 114 25 B 9 2x 105/ 4
Jfl/m1 f) SFOZH A o 15 FH Cedexx 20 Ff 11 2% s 35 F2 40 o 2141 593 4 B A /N b AR SRR L 2 f A 4
Tum, HJR YL J54-5K A TE 1176 B 950 % 70 % INF, 380 25 00 25 [ 2 i, ST 4 2 i 85 55 B TS W
HAEAC T BEIE AR P29 55 IR VR R AT o A I 9 55 S VROE 0 . 2um TG 1 3k 98 #3398 LLORFF G
[P

[0170]  SEjitif56

[0171]  HEAHARHKIRIE

[0172]  ZSETaGIIE B 1 75 St 451 1 -4 30 1 & Pk s Ak 1 B s B v 1) 3R 08 AR 4 B
PRAE AR, SRIF AN [F AP B R R IA .

[0173] Sy 7 ARG 85 AHHAR) 3R 1A , Wi B2 FH 5 AH AR IR 98 B DR Vi Gl % 2 2 SE2 Jit 491 B i (1) P 1
P275 75 J ) TG 1 SEOZH P 1 441 15 77 2%, 9 NI -NTAM HIE (Qiagen,Germantown,MD USA)
—REIEE , LI A HAR) 10xH1 shRAF AT 26 A 3K - B IR Eh 52 rh 37K (1xPBS) HEiAkNi-
NTAW G J5 » TEAFAEBANAFAE IR SRR G DL T » FH BRI 22 P 28 N1 -NTAR i , DLIE ik
SDS-PAGEE{Wes tern B[l FHHTH 1 sHLAA AT 73 #1 - /£ Coomassie® G i 1) it ik _F 1 2
63kDalf) & [ i 2k B PiHis WesternENiER A |23 WA HAHA S KE A I RIZE.

[0174] W 7T AEIS I 7~ , I FHUAS M 2] 1 SR AR AAHL WIHIHL HAEE I RIE. B A%
il 3 5 2 114) 40 AR ) I A T) A 55 K U HA SR 5 - H1H5cs JHIR5es AH1IR5es SHIWT Y 2Rk 7K °F
FHIA  BEANHT HARRA ) EIAL S TEV ) EIAL S e HITEV L1 R I Al THIWT o 38 5 76 A
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A BT SR T ) R SRR L HITEV2 FIHI TEV3 SHIWTAREL 35 B 4 (B 7HE8) . IF3E
FIr A5 BRI 202 AR [R) ) 7K o 388 3 5 A S AR R TEV Y BT S AL B L IE 31 T 7 A FUHAR) 3R
BKF.

[0175] P 7TANPEIS R IE B , B AHTA) G 25 30 35 1 DNAD A7 B T AN 7] 5 28 B ME 0 JR A7 A S 3
T AN[E] ) F ik K F o AESafi 5 (HITEV2-CR8020Sa4) 5 Ca2f7 A (H1H5¢cs—CR8020Ca) f) 5 &
CRBO20F A Tk 1) #4) 2 A 15 By A BYHA ) F2 I8 /K~ AHIF] , T H1 TEV2-CR8020Sa 34 2 {4 K ik A
Ko R, SR A TBCE W B DAL BT BT A HAR) 3 9E 1T 58 2 2 20 o Gy W 2 PEDNAb R A
) P 5t TT e 52 BT A HA SR 3 1 R 7K

[0176]  TE LA EAL A BRI E T1CORA B B T AT SHATE A FI AR R IE KT (B 7R
K18) o M AARHIHS cs—T11C9Ca R H i T M ARHI TEV2-T1C9Cal [ FRiE o 751X P Foh 44 i A rp
B T1COFRAL IR B e B0 IR A i R 1 IR 7 5108 A AN o 5 B TEVA) BT R AnMCS R JI 6 44 4
RSAL, BRI AL B 3Rk K

[0177]  ZECa2f f HAM2e kA A &4 , EJHIH5cs—M2eCa FIH1 TEV2-M2eCa , T 16 i 24 1) |
A7 B A, #8145 ) SHIWT —RE A ik (B TAEIS) o AR 1M , 7ESbAT i B A M2e fik ) #4224k
H1H5cs-M2eSbRIAA R - ShEf A IR HEIR S5 14 , X 7] G =& IR AT SHAFT T 1

[0178]  VFZ2HI HAMY AR BT 2 A E B , HATROIR Sk &5 K a 11 G 728 S5 M B SR 7. 1 T DA g
K E 245 Ry e 1 G0 2 S MEDNAD R A Bk B HHATE S 1 58— Fh B (1 R IKIM2e ik B e, X e 4
RAaR TR S5 M) AT B, FF 3R 1A D e P HALE HL 3R Sk 5 Ry e 22 90 7 Y R A
FIRTAT M o S, STt 9 L-6 Ul B 1 A B A e Ao A/ B e AR FMCS IR HA LA e 3% B R
UF FRIR B RITHAR 777

[0179]  SEjtifsl7

[0180]  EHZHHAZR A 4litk

[0181] %S5 3iFE B 1 Szt 49 1 -4 rb 838 () % Pk i@ R i 44K,

[0182]  fE#EIM Y, FIARAIEL 1-4m]l P1EGP2I7 55 J5 W 5 1 - 40 B i) AT LR 7 75 5 i Uk 4
50ml B 1LEE N2x 100 HE/m] BISFOL PR o A F Cedex 4 i 115025 W5 15 7% 40 o WL SR I [
FH ~F~ $51 775 40 B /N A0 3G 708 5 o 24T 3503 20 I R /N EE AR B L 4 i K 4-Tum, HRHYJ5 2
B3IRWNIESINLI80 % I, ik B Cr F2 B AR A , W 48 25 R 4R B 3 72 2L I A4 °C N IRAF o 4 25
R R 7R SN -NTAR G FE e i XA & R4 C TR REsh2-4/ ), AT E il &
OO EENT -NTABH I 31 F 1 xPBSWE I o B BRI ONT -NTAMRY g 55 N 8 1 shad b, 3F 3k —25 Bl Ah
FEA 50mMIBK I ) 1 xPBS ek o S8 J 38 i 77370 FH 1 xPBS HH 1Y 400mMIBK 4 5% N 1 —NTARY Jlig o 4
Jit FTHASE 3 2% i 5 46 09 1 xPBS - 38 ik 88 8 vk 44 » 18 it 4 PRI 8 i 715 1) SDS—PAGE 43 # 4 A4 T HA
HH.

[0183] B

[0184] Rt/ B R ATE E R A

[0185] A/ 7% s 25 1 IE KSR B R = AN JBALRL, B AT PR AY L 20 B R0 TR B S 25
BN ERE M, o A O RRN S B B o B RL L 2 BRRN T 2R B B A
AR A R AT | 2 TR R P TR 3 SRR B o AL A B IR B S PR RNAYR 7 o 5 7 A
PRI 40 7E BRI RNAX B A g o FE R R 2, R0 R0 B 7545 8 4w 60 L0 2 1 i 9 8 NRNA X B o TR
RO B A a9 R E 1 0T X 7RNAX B o FE Y Y0183 2 1 1O PR £iF i ) /2 PB2 . PB1AH
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PASREEE, MR (HA) & E (\NP) , #EZEREE (NA) , £ 5 8 FIML A2 , JE 25 # B FINS 1 AN
NS2 (Webster,R.G., 2% A\ ,Microbiol Rev(1992)56:152-179) . A B4 i Jdkms 25 LA Ikt =
fish—f & (HEF) 2 H , H 454 THAFINAF TG EE (Herrler,G. ,28 N, J.Gen Virol (1988) 69:
839-846) . FH A | 2, BN PN B0 Jek g 5 (1) 73 Rk T NP RIS i i O pL e 22 o

[0186]  FH 7R 5L B 55 & L A% 80— 120nmf) /NURE , L p B3 1% A5 9 2 2w i (1) JIES 2 T HA WNA
FIM2 ) 15 =407 A8 B N8 Jo 00 T, B ML S J5 A 1 1) R ) P 5 DA B HR o ) 2% ASRNATX B ) 9
F IR A % Fe R0 S, (Webster ,R.G. , %5 A\ ,Microbiol Rev (1992)56:152-179) .RNAIX E&
e Z NP TRABUHLEL 52 . — P 5 R & B 82 1 (PB1.PB2FIPA) R &AL T A% 58 A oK
it o FIT A RNADX. B #0272 A5 B G P 975 25 0RL BT A0 75 4T

[0187]  RNAIX B 142 it ik 48 F L Uk ) e P2 AL RNAFP S, o4 PB2 RNAZKE A 1 - RNA Jy B2
JE L5 R B AH I RNA R 51 (A B ) 2 HE SR S PB1 RNASE A , LA KT X PB1-N40 AIPB1-F2
AR A HAl 4 54 . PB1-NAOFIPB1-F22K 19175 575 T 4004 T . RNAIX BE3 4w A PA RNAZE
Eriil , H 5 PBLANPB2E BGRNAMK A6 14 RNAZRE 5 5 540 - RNAIX B A4 AHA , R0 B R 11)
FERMPUR AR TR B A 2500 MA% 1, HAER RN 3R 1 E IR N5 40 A i)
it (Ruigrok,R.W.H. , 28 N ,J.Gen Virol (1984) 65:799-902;Murti,K.G. fWebster,
R.G.,Virol (1986) 149:36-43) . 1 T 518 32 AR5 &, Rl HEHA SR & 15 =i [ . RNAIX Bt 54w 5
NP HE - NPALZE 55 BERNA 45 % 02 22 15 A MO AX o NPAE B G2 20 i K6 il » A2 AL I 7
P EERL TR S AR I AR R TR T S AT R R T A e 8 ) AR o RNATX B 628
B 28 S BRI (NA) 5 L 2 A0 I8 B398 B 0L 7 10 20— 32 TSR THTPT A - NAAZR — i MK B 1 S
JE H 7)) 2R i Pl T2 AT 3 400 PRS2 AR TSI 7 R 1) T L Th e A i R AR R T L TR 1
RN ERRL T R B Z100NAS T o NATE B TU S8 A4 457 998 200 160 158 1 5 155
Bt Murti,K.G. flWebster,R.G.,Virol (1986) 149:36-43) -RNAIX B 772 XU s T3 H.
S T 225 o A ML R 38 ML 7R3 BT~ BB S THI (409 B 40 -1 7 4 J&] B e » F HL2
TR B I B AL TP R R B IR AR 0 M2 FMUL PR A [R) 35 s 0 B AS 5] BT R 1 A R M2 5
BN AR 1, FELETE M Hp = A B 7 (14 3k A R P AR Jo 1 38 3 DL ) v AR A £ 1
pHAEL M2 ] 3t B AR I AR ARMA2E 3 B Hte o 75 EE 930004028 i B2 (1 40 T Kl 4% — ST B RL
T o RNADX B 8% fith I T3 55 52 1 () P P A1 485 4 B EANS TRINS 2 . NS23K [ NS 1A [] 1y [5] 1524
Z8 PR ER A AR R A B BB AR T AR FE AT RO R T

[0188]  FEUBUREEN =A@, B AL B 55 2 A 2 am B9 N 0 A OF BL7E N2 5]
350 )™ B PP o Y G B e B Ak T R T B 2R I HAFINA) B SR R e 4 S O Y . D 2
€ 1R THI8FPHANE Y , 4y 44 9H1 22H18, LA S LOFINANERY , 6y 44 9N1 ZEN10 (Tong,S. , 55N,
PLoS Pathogens (2013) 9:e1003657) o B L LI MV BL 11 55 L iy 4292 >R U5 T-HAE. 214 FINASE 7Y
(KA [ 404, anHINT JH3N2FTH7N9 (Bull World Health Organ (1980) 58:585-591) . /K & /&
M ZASHT 22 H16 FINT NI R AR & o Bl 72 38 B SR aE b 8 1 I ZAMHI7TNTOATHI8N 1O . 7 H 48
Fep, 2470 3 R B TR VAT IR 7 1K) TR e I L B, R TR SR R 1 0 B R R A4 A0 VF
FERNAIX B o K H P F0AS [7] I7 L R RNA X B 0] DL AL 26 75 B AN 5 B - H DL P2 AR 37 1 S 28 . 7
X F R SRR BRI VF 2 T, A HIND JH2N2 FIH3N2 L 2 9T Kk AR N K A SUE 38 1
B8 70 3% =0 2R 2 BT U 1 22 0 P Y B A T B B Rtk , NV 22 HR T
TR G 28 52 I A2 [ A6 T o A Z0% L Ath SV 20 R 704 30 JR e B I R ) P R IR G N 2K, S AE TR

31



CN 109073639 A iﬁ HH :F; 29/52 T
RIIRAT R

[0189] T EMIM RG K B K F, B BHANE Y 58 4 il 9 A AN R 24 . 2H 1L B 35 168 TE
A 104 H1 JH2 . H5 H6 \H8 H9 H11 . H12 HI3FIH16. £ 25 el 436 Fp W . H3 \H4 . H7 H10.
H14A1H15,

[0190] Yy EEAE DL B 5 H R AU B AN ] o £ BB B 5 H AL B AL (R AL 1
FEIHE N RRATIH . LR BOR RN A Qs E s Mg id M T AR, A
T BE T HAR B R BAE2E S AN ], 7E £ Y 3 B0 85 AR oE 1 — FPHA IS Y, R —
T RHHAR R ) RGEK B KR E L CRGUIER A S H U s EA, FoARA
KT EH /7 RH RRBOR B S £ TR BR B 2 (B I RNA X B I 4

(01911 H Y0 2, TR 8 B B 320 e FH 70 11 3 200 0 9 T P AR i P A PR 1 S 400 D 52 K o 1 o
T 75 5 ITHA B A AH [F) 1) 465 R R AAE I 5 M VR IR 52 A 25 DAt N1 - 4

[0192]  FH 7Y 3t 85 5 A1 £ TR 9t B BE ) I B it — 2D 43 SRR Bk o B 1V 22 AN ) 1) FE Y 9t /&
A 2RI B B BRI BN LR T AR HH LA R B R 2 B IS B I B AR R ], X e B
PRIE 52 BT R BRI AR R AT I AN ] Hh B4 B Bl ] 43 29
) —FPEERR I B (B 20 B iR 8 B BL 2.

[0193]  JEk 4L P 2R AL SR 2308 5 TR IR B 5 1S 3 0 I ) LB B 2 N () AR Ao I » A 2R
JEIS B PF: B X HIOR 3 91 R 2 =) SR R o 5 HR R RN 2 B YL IR B A L 5 TR 2R e B X R
s AR NT 2 K AR R H IS Ak, X R B N BB B AE AR T 24636 . 18
MBI 43 B H T A AR B o A A VA EOE BE  IfLE R -ER ARk A (HEF) R 45 T
AR 2 A A0 8955 25 K HARINAF) Bhfg . 5 B BN 2 R 330808 75 A HA AN ] 5 73 750 37 Jekos 2 O HER
i FH K 35 9-0— 2, Bk Fe-N- 2 ok o 4 2 2 (9-0—Ac—NeuAc) 1E NI Z /& Herrler,G. , 25N,
EMBO J. (1985) 4:1503-1506) -

[0194]  Jpq B3 B Juack RE AN AR i R # A

[0195] VAL BRI I KR BLI5 Gy (LE AT e 8 185 7 A% et AR 0 ) W Ak sl o) 76 N5 N
Z 1B HE o 993 BRI G I ) b R R . S AR T S22 6 S 5 B S B Bk 40 1 R A
W N EAL AR, 7E TR A% N AR S pH 5 R HARI A 5 384k, , S 80 g /K 1 b kA N1 =
R A L DL 5 R 03 55 ARV IS R R G o k5 140 08 B RL 1 1 N AR WDRE T 28 52 R
S Mo 1 AR T R R B SRR RS B A A AZ A, R eI AR R SR A YT UG
mRNAF W) % 55, UARH B8 B8 8 1 o [RIB, 75 3 mRNAF) B0 B4 BH Wt o 35 53 1 73 BERNAYE B2
R ER A ME O S Ot s 208 E MR I, 75 Pk 1 AR e 148 S 2 0E A
PR R o YL B AR AT Bz 200 S A b R A PR T o 3 18 A 2 N A PR o
WA (Roth,M.G. , %% N ,PNAS (1979) 76:6430-6434;Nayak,D.P., % A ,Virus Res
(2009) 143:147-161) - CUESE [ 4 5 N Z AL IR UEOR B8 . MEIR GG , 9% RGP
JEOE B ) PR o TX A2 BRI 32 ORI R I

[0196]  FEHIFE

[0197]  SEQ ID NO:1:fkFF%1:A/California/07/2009THAR kT A1 , 58 5 F 76 37 B 0 75
HIN1E:#k (UniProt: C3W5X2)

[0198]  MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHL
GKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDSN
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KGVTAACPHAGAKSFYKNL IWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVFVGSSRY
SKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I TSDTPVHDCNTTCQTPK
GAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRGLFGATAGFIEGGWTGMVDGWYGYHHQNEQGSG
YAADLKSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELLVLLENERTLDY
HDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE IDGVKLESTRIYQIL
ATYSTVASSLVLVVSLGATISFWMCSNGSLQCRICT

[0199]  SEQ ID NO:2:GP674r W55 I Bk 7 51 (GP67ss)

[0200]  MVSAIVLYVLLAAAAHSAFA

[0201]  SEQ ID NO:3:TEVHIEIA. i foldonFl10xHi sERZE AL FF 51

[0202]  GAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0203]  SEQ ID NO:4:TEVHIEIAT & 1 kT 71

[0204]  ENLYFQG

[0205]  SEQ ID NO:5:foldonft fik/F 4

[0206]  GSGYIPEAPRDGQAYVRKDGEWVLLSTFL

[0207]  SEQ ID NO:6:10xHistRZEH] A7)

[0208]  HHHHHHHHHH

[0209]1  SEQ ID NO:7:A/California/07/2009FJHAMKI{E 5 kI BK %1 (UniProt: C3W5X2)
[0210]  MKAILVVLLYTFATANA

[0211]  SEQ ID NO:8:HI HARLEAAT)EIAT 5 (ICS) kT 71

[0212]  IPSIQSR

[0213]  SEQ ID NO:9:GP67ss—HIWI-TEV—-foldon—10His (HIWT) f ik %1

[0214]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPVHDCNTTCQ
TPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIPSTQSRGLFGATAGFTEGGWTGMVDGWYGYHHQNEQ
GSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAELLVLLENERT
LDYHDSNVKNLYEKVRSQLKNNAKE I GNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIY
QGAENLYFQGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0215] SEQ ID NO:10:GP67ss-HIWT-TEV-foldon—-10His (HIWT) [ #% F & )¢ 41l
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
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AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATATCCCTAGCATCCAGAGCAGAGGCCTGTTTGGAGCCATCGCCGGCTTTATTGAGGG
AGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATGCCGCCGATC
TGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAACACCCAGTTT
ACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGACGGCTTCCT
GGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACGACAGCAATG
TGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGCTTTGAGTTC
TACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAGCGAGGAGGC
CAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAAACCTGTATT
TTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGTGAATGGGTT
CTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0216] SEQ ID NO:11:GP67ss-HI1H5cs-TEV-foldon—-10His (H1H5cs) F Ak %)
MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNI
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNL IWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVEFVGSSRYSKKFK
PEIATRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIIISDTPVHDCNTTCQTPKGAINT
SLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLFGATAGF IEGGWTGMVDGWYGYHHQNEQGSGYA
ADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHD
SNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQGAEN
LYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0217]  SEQ ID NO:12:H5/34 Y)FIAL 1 k7 51

[0218]  QRERRKKR

[0219]  SEQ ID NO:13:GP67ss—H1H5cs—TEV-foldon—10His (H1H5cs) HIA%E R+ 51

[0220]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
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CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAGAGGCCTGTTTGGAGCCATCGCCGGCTT
TATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATG
CCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAAC
ACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGA
CGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACG
ACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGC
TTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAG
CGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAA
ACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGT
GAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett
[0221] SEQ ID NO:14:GP67ss-HIR5cs-TEV-foldon—-10His (H1R5cs) Ak & %)
MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNI
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNL IWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVFVGSSRYSKKFK
PEIATRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIIISDTPVHDCNTTCQTPKGAINT
SLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPRRRRRGLFGATAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADL
KSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNV
KNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQGAENLYF
QGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0222] SEQ ID NO:15:GP67ss—H1R5cs—TEV-foldon—10His (HI1R5cs) HIRZE R 7 41

[0223]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATATCCCTAGGAGACGCAGAAGAGGCCTGTTTGGAGCCATCGCCGGCTTTATTGAGGG
AGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATGCCGCCGATC
TGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAACACCCAGTTT
ACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGACGGCTTCCT
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GGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACGACAGCAATG
TGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGCTTTGAGTTC
TACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAGCGAGGAGGC
CAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAAACCTGTATT
TTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGTGAATGGGTT
CTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0224] SEQ ID NO:16:GP67ss-H1IR5cs-TEV-foldon-10His (H1IR5cs) ik F %)
MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNI
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNL IWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVEFVGSSRYSKKFK
PETATRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTCQTPKGAINT
SLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRRRRRGLFGATIAGF IEGGWTGMVDGWYGYHHQNEQGSGY
AADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYH
DSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQGAE
NLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0225]  SEQ ID NO:17:GP67ss-H1IR5cs—-TEV-foldon—10His (H1IR5cs) A% H I 7 41
[0226]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATATCCCTAGCATCCAGAGCAGGAGACGCAGAAGAGGCCTGTTTGGAGCCATCGCCGG
CTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGAT
ATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATG
AACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGA
CGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACC
ACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGC
TGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTA
TAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTG
AAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGAC
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GGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett
[0227] SEQ ID NO:18:GP67ss-HITEVI-TEV-foldon—-10His (H1TEV1) Ak & %)
MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNT
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGTHHPSTSADQQSLYQNADAYVFVGSSRYSKKFK
PETAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTCQTPKGAINT
SLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIENLYFQGLFGATAGFTIEGGWTGMVDGWYGYHHQNEQGSGYAADL
KSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNV
KNLYEKVRSQLKNNAKETIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREETDGVKLESTRIYQGAENLYF
QGGSGYTPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0228]  SEQ ID NO:19:GP67ss—HITEVI-TEV-foldon—10His (HITEV1) HIA%E R+ 51

[0229]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATATCGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGCCGGCTTTATTGAGGG
AGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATGCCGCCGATC
TGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAACACCCAGTTT
ACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGACGGCTTCCT
GGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACGACAGCAATG
TGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGCTTTGAGTTC
TACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAGCGAGGAGGC
CAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAAACCTGTATT
TTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGTGAATGGGTT
CTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0230] SEQ ID NO:20:GP67ss-HITEV2-TEV-foldon—-10His (H1TEV2) FJ ik & %
MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNT
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVEVGSSRYSKKFK
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PETAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTCQTPKGAINT
SLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFIEGGWTGMVDGWYGYHHQNEQGSGYAAD
LKSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSN
VKNLYEKVRSQLKNNAKETGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQGAENLY
FQGGSGYTPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0231]  SEQ ID NO:21:GP67ss—H1TEV2-TEV-foldon—10His (HI1TEV2) HI#%E R+ 51

[0232]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGCCGGCTTTATTGA
GGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATGCCGCCG
ATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAACACCCAG
TTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGACGGCTT
CCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACGACAGCA
ATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGCTTTGAG
TTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAGCGAGGA
GGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAAACCTGT
ATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGTGAATGG
GTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0233] SEQ ID NO:22:GP67ss-HITEV3-TEV-foldon—-10His (H1TEV3) FJ Ak & %
MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNT
AGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETIFPKTSSWPNHDSNKGVTA
ACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVEVGSSRYSKKFK
PETATRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTCQTPKGAINT
SLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIPSIENLYFQGLFGATAGFIEGGWTGMVDGWYGYHHQNEQGSGYA
ADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR I ENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHD
SNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREETDGVKLESTRI YQGAEN
LYFQGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH
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[0234]  SEQ ID NO:23:GP67ss—HITEV3-TEV-foldon—10His (HITEV3) A% E R T 41

[0235]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATATCCCTAGCATCGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGCCGGCTT
TATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATG
CCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAAC
ACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGA
CGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACG
ACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGC
TTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAG
CGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAA
ACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGT
GAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0236] SEQ ID NO:24:GP67ss—H1H5¢cs—CR8020Ca—TEV-foldon—-10His (H1H5¢cs—CR8020Ca)
ioliNEZ]l

[0237]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPEGMIDYEGTGQAAGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPVHDCNTTC
QTPKGAINTSLPFQNTIHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLFGATAGFIEGGWTGMVDGWYGYHH
QNEQGSGYAADLKSTQNAIDEI TNKVNSVIEKMNTQF TAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAELLVLLE
NERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE IDGVKLES
TRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0238]  SEQ ID NO:25:HA2F%JE 15-19F¢ CR8020FR AL 1) ik ¢ 51

[0239]  EGMID

[0240]  SEQ ID NO:26:HA25%FE30-36H1CR8020 AL i ik /7 51)

[0241]  EGTGQAA
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[0242]  SEQ ID NO:27:%5 &C8020K ML k)75

[0243]  EGMIDYEGTGQAA

[0244]  SEQ ID NO:28:GP67ss-H1H5cs—CR8020Ca~TEV-foldon—-10His (H1H5¢cs-CR8020Ca)
A% IR 751

[0245]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAGGCATGATTGATTACGAAGGCACAGGCCAGGCAGCCGGCAGAATGAATTACTACTGGACCCTGGTGGAA
CCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGC
TGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTA
ATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTG
AGACTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAGAGGCCTGTTTGGAGCCATCGCCGG
CTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGAT
ATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATG
AACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGA
CGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACC
ACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGC
TGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTA
TAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTG
AAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGAC
GGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAAaagett
[0246]  SEQ ID NO:29:GP67ss-HI1TEV2-CR8020Ca~TEV-foldon—-10His (HITEV2-CR8020Ca)
ke 5]

[0247]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPEGMIDYEGTGQAAGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTC
QTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFIEGGWTGMVDGWYGYHHQN
EQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAELLVLLENE
RTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTR
TYQGAENLYFQGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0248]  SEQ ID NO:30:GP67ss—HI1TEV2-CR8020Ca-TEV-foldon—-10His (HITEV2-CR8020Ca)
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IR T 1)

[0249]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCeTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCaCaAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAGGCATGATTGATTACGAAGGCACAGGCCAGGCAGCCGGCAGAATGAATTACTACTGGACCCTGGTGGAA
CCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGC
TGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTA
ATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTG
AGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGCCGGCTTTAT
TGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATGCCG
CCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGG tGAACAGCGTGATCGAGAAGATGAACACC
CAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGACGG
CTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACGACA
GCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGCTTT
GAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAGCGA
GGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAAACC
TGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGTGAA
TGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0250] SEQ ID NO:31:GP67ss—HITEV2-CR8020Sa3-TEV-foldon-10His (HITEV2-
CR8020Sa3) H ik %)

[0251]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVEGMIDYEGTGQAAYPKLSKSY INDKGKEVLVLWGITHHPSTSADQQSLYQNA
DAYVFVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPV
HDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFIEGGWTGMVDGW
YGYHHQNEQGSGYAADLKSTQNATDEI TNKVNSVIEKMNTQF TAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAEL
LVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE I GNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDG
VKLESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLS TFLGHHHHHHHHHH

[0252] SEQ ID NO:32:GP67ss—HITEV2-CR8020Sa3-TEV-foldon-10His (HITEV2-
CR8020Sa3) MR 7 5]

[0253]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
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GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCOGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGOGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
COGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGGAAGGCATGATTGATTACGAA
GGCACAGGCCAGGCAGCCTACCCTAAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTG
GGGAATCCACCACCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCA
GCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAAT
TACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGC
ATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTC
AGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAG
TATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTT
TGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATG
AGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGC
GTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCT
GAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGA
GAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAG
GAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTA
CGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAA
TCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCT
TACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCA
CTGATAAAaagctt

[0254] SEQ ID N0:33:GP67ss—HITEV2-CR8020Sa4-TEV-foldon-10His (HITEV2-
CR8020Sa4) [t ik ¥4l

[0255]  MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPEGMIDYEG
TGQAAWPNHDSNKGVTAACPHAGAKSFYKNL IWLVKKGNSYPKLSKSY INDKGKEVLVLWGTHHPSTSADQQSLYQN
ADAYVEVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI T ISDTP
VHDCNTTCQTPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFTEGGWTGMVDG
WYGYHHQNEQGSGYAADLKSTQNATDET TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAE
LLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREETD
GVKLESTRIYQGAENLYFQGGSGY I PEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0256] SEQ ID N0O:34:GP67ss—-HITEV2-CR8020Sa4-TEV-foldon—-10His (HITEV2-

CR8020Sa4) fA#% L ¥ %
[0257]

ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
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TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTGAAGGCATGATTGATTACGAAGGCACAGGCCAGGCAGCCTGGCCTA
ATCACGATTCTAATAAGGGAGTGACAGCCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGG
CTGGTGAAGAAGGGCAACAGCTACCCTAAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCT
GTGGGGAATCCACCACCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGG
GCAGCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATG
AATTACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATA
TGCATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCT
GTCAGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCT
AAGTATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCT
GTTTGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGA
ATGAGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAAC
AGCGTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAA
CCTGAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATG
AGAGAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCC
AAGGAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCAC
CTACGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAA
GAATCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAG
GCTTACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCA
TCACTGATAAaagctt

[0258]  SEQ ID NO:35:GP67ss—HITEV2-11C9Cal-TEV-foldon—10His (HITEV2-11C9Cal) [
[ilNEZdl!

[0259]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDF IDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVFVGS
SRYSKKFKPEIAIGIFGATAGFIEGGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGI I TSDTPVHDCN
TTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGF IEGGWTGMVDGWYGYH
HQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR I ENLNKKVDDGFLDIWTYNAELLVLL
ENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE IDGVKLE
STRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0260]  SEQ ID NO:36:11COf Ik %)

[0261]  GIFGAIAGFIEG

[0262]  SEQ ID NO:37:GP67ss—HITEV2-11C9Cal-TEV-foldon—10His (HITEV2-11C9Cal) [
ZHR T

[0263]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
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TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTGGCATTTTCGGCGCTATCGCCGGCTTCATTGAGGGAGGCAGAATGAATTACTACTGGACC
CTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGA
GAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGG
GCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGC
ACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGC
CGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCG
GATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAG
ATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGT
GGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACT
ACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAAC
GGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAA
GTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCG
CTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAA
GACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaaget
t

[0264]  SEQ ID NO:38:GP67ss—HITEV2-11C9Ca2-TEV-foldon—10His (HITEV2-11C9Ca2) [
[ilNEZdl!

[0265]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDF IDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPGIFGATAGFIEGFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGIHHPSTSADQQSLYQNADA
YVEVGSSRYSKKFKPE I ATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I TSDTPVHD
CNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGF IEGGWTGMVDGWYG
YHHQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELLV
LLENERTLDYHDSNVKNLYEKVRSQLKNNAKE I GNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVK
LESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLS TFLGHHHHHHHHHH

[0266]  SEQ ID NO:39:GP67ss—HITEV2-11C9Ca2-TEV-foldon—10His (HITEV2-11C9Ca2) [
ZHR T

[0267]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
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GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTGGCATTTTCGGCGCTATCGCCGGCTTCATTGAGGGATTTTACAAGAACCTGATCTGGCTGGTGAAG
AAGGGCAACAGCTACCCTAAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAAT
CCACCACCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCA
GATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTAC
TGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGC
TATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACAC
CTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTG
AAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTTTGGAGC
CATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGG
GATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATC
GAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAA
GAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCC
TGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATC
GGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTA
CCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATC
AGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTT
CGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATA
Aaagctt

[0268]  SEQ ID NO:40:GP67ss-H1TEV2-11C9Sa3-TEV-foldon—10His (HITEV2-11C9Sa3) K]
i8NGl

[0269]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDF IDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVGIFGATAGFTEGYPKLSKSYINDKGKEVLVLWG THHPSTSADQQSLYQNAD
AYVFVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPVH
DCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGF IEGGWTGMVDGWY
GYHHQNEQGSGYAADLKSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELL
VLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGV
KLESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0270]  SEQ ID NO:41:GP67ss-H1TEV2-11C9Sa3-TEV-foldon—10His (HITEV2-11C9Sa3) [
ZHR T

[0271]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGGGCATTTTCGGCGCTATCGCC
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GGCTTCATTGAGGGATACCCTAAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGG
AATCCACCACCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCA
GCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTAC
TACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATT
TGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGA
CACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTAT
GTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTTTGG
AGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGC
AGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTG
ATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAA
CAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAA
CCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAG
ATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGA
CTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCT
ATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTAC
GTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTG
ATAAaagctt

[0272]  SEQ ID NO:42:GP67ss—HI1TEV2-11C9Sa4-TEV-foldon—10His (HITEV2-11C9Sa4) [
WK 51

[0273]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPGIFGATAG
FIEGWPNHDSNKGVTAACPHAGAKSFYKNL TWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNA
DAYVFVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPV
HDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFIEGGWTGMVDGW
YGYHHQNEQGSGYAADLKSTQNATDEI TNKVNSVIEKMNTQFTAVGKEFNHLEKR I ENLNKKVDDGFLDIWTYNAEL
LVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDG
VKLESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0274]  SEQ ID NO:43:GP67ss—HI1TEV2-11C9Sa4-TEV-foldon—10His (HITEV2-11C9Sa4) [
ZHR T

[0275]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTGGCATTTTCGGCGCTATCGCCGGCTTCATTGAGGGATGGCCTAATC
ACGATTCTAATAAGGGAGTGACAGCCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTG
GTGAAGAAGGGCAACAGCTACCCTAAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTG
GGGAATCCACCACCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCA
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GCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAAT
TACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGC
ATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTC
AGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAG
TATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCTGTT
TGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATG
AGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGC
GTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCT
GAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGA
GAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAG
GAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTA
CGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAA
TCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCT
TACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCA

CTGATAAaagctt
[0276]  SEQ ID NO:44:GP67ss-H1H5c¢s—T11C9Sb-TEV-foldon—10His (HIH5cs—T1C9Sh) [ ik
4

[0277]  MVSATVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNL IWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSG IFGATAGETEGDAYVFVGS
SRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGITTSDTPVHDCNTTCQ
TPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLEGATAGFTEGGWTGMVDGWYGYHHQ
NEQGSGYAADLKSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR T ENLNKKVDDGFLDIWTYNAELLVLLEN
ERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLEST
RIYQGAENLYFQGGSGY I PEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0278]  SEQ ID NO:45:GP67ss-H1H5cs-11C9Sb-TEV-foldon—-10His (H1H5cs-11C9Sb) %
TR T4

[0279]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCGGCAT
TTTCGGCGCTATCGCCGGCTTCATtGAGGGAGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
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CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAGAGGCCTGTTTGGAGCCATCGCCGGCTT
TATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGATATG
CCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAAC
ACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGA
CGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACG
ACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGC
TTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAG
CGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAA
ACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGT
GAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett

[0280] SEQ ID NO:46:GP67ss-H1H5cs—11C9Ca~TEV-foldon-10His (H1H5cs—11C9Ca) HJ ik
Edl

[0281]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGTHHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPGIFGATAGFIEGGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGITISDTPVHDCNTTCQ
TPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLFGATAGFTEGGWTGMVDGWYGYHHQ
NEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELLVLLEN
ERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLEST
RIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0282]  SEQ ID NO:47:GP67ss-H1H5cs-11C9Ca~TEV-foldon—10His (H1H5cs—11C9Ca) H]t%
TR

[0283]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTGGCATTTTCGGCGCTATCGCCGGCTTCATTGAGGGAGGCAGAATGAATTACTACTGGACCCTGGTGGAACCT
GGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGAGAGAAATGCTGG
CTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGGGCGCCATTAATA
CCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGCACCAAGCTGAGA
CTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAGAGGCCTGTTTGGAGCCATCGCCGGCTT
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TATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCcTATCACCACCAGAATGAGCAGGGATCCGGATATG
CCGCCGATCtGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATGAAC
ACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGACGA
CGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACCACG
ACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGCTGC
TTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTATAG
CGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTGAAA
ACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGACGGT
GAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett
[0284]  SEQ ID NO:48:GP67ss-H1H5cs-FI16Sab-TEV-foldon-10His (H1H5cs—FI6Sab) HJ ik
Edl

[0285]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVRKKRGLEGATAGFIEY INDKGKEVLVLWGIHHPSKESTQKAIDGVTNKVNS
DAYVEVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIIISDTPV
HDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLEGATAGF IEGGWTGMVD
GWYGYHHONEQGSGYAADLKSTQNAIDEI TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNA
ELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE I
DGVKLESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0286]  SEQ ID NO:49:FI6FRAL M) DI EILL mi i K7 41

[0287]  RKKRGLFGATAGFIE

[0288]  SEQ ID NO:50:FI63RA (145 il e ki ik 5 71

[0289]  KESTQKAIDGVTNKVNS

[0290]  SEQ ID NO:51:GP67ss-H1H5cs-FI16Sab-TEV-foldon-10His (H1H5cs-FI6Sab) )%
TR

[0291]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAGAAAGAAGAGAGGCCTGTTT
GGAGCCATCGCCGGCTTTATTGAGTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCC
TAGCAAGGAGTCTACACAGAAGGCCATTGATGGCGTTACAAATAAGGTCAATtCTGATGCCTATGTGTTTGTGGGCA
GCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAAT
TACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGC
ATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTC
AGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAG
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TATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAGAGG
CCTGTTTGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACC
AGAATGAGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTG
AACAGCGTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGA
GAACCTGAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGA
ATGAGAGAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAAT
GCCAAGGAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGG
CACCTACGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCA
CAAGAATCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGT
CAGGCTTACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCA
TCATCACTGATAAaagctt

[0292]  SEQ ID NO:52:GP67ss—HIWT-FI6Sab-TEV-foldon—10His (HIWT-FI6Sab) i ik 41l
[0293]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVRKKRGLFGATAGF IEY INDKGKEVLVLWG ITHHPSKESTQKATDGVTNKVNS
DAYVFVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI TTSDTPV
HDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPSTQSRGLFGATAGF IEGGWTGMVDGWY
GYHHQNEQGSGYAADLKSTQNATDE I TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAELL
VLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE IDGV
KLESTRIYQGAENLYFQGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0294]  SEQ ID NO:53:GP67ss-HIWT-FI6Sab-TEV-foldon—10His (HIWT-F16Sab) 4% &
Edl

[0295]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAGAAAGAAGAGAGGCCTGTTT
GGAGCCATCGCCGGCTTTATTGAGTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCC
TAGCAAGGAGTCTACACAGAAGGCCATTGATGGCGTTACAAATAAGGTCAATTCTGATGCCTATGTGTTTGTGGGCA
GCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAAT
TACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGC
ATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTC
AGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAG
TATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATATCCCTAGCATCCAGAGCAGAGGCCTGTTTGG
AGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGC
AGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTG
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ATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAA
CAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAA
CCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAG
ATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGA
CTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCT
ATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTAC
GTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTG

ATAAaagctt
[0296]  SEQ ID NO:54:GP67ss-HITEV1-FI16Sa-TEV-foldon—-10His (HITEV1-FI6Sa) [t k5
|

[0297]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDF IDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVRKKRGLFGATAGFTEGY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYV
FVGSSRYSKKFKPETATRPKVRDQEGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGI I ISDTPVHDCN
TTCQTPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNIENLYFQGLFGATAGFTEGGWTGMVDGWYGYHH
QNEQGSGYAADLKSTQNATDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR IENLNKKVDDGFLDIWTYNAELLVLLE
NERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLES
TRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0298]  SEQ ID NO:55:GP67ss—H1TEV1-F16Sa-TEV-foldon-10His (HITEVI-FI16Sa) )%t
sl

[0299]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAGAAAGAAGAGAGGCCTGTTC
GGCGCTATCGCCGGCTTCATTGAGGGATACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCA
CCCTAGCACAAGCGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACA
GCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATGAATTACTACTGGACC
CTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATATGCATTTGCTATGGA
GAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCTGTCAGACACCTAAGG
GCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCTAAGTATGTGAAGAGC
ACCAAGCTGAGACTGGCTACCGGTCTGAGAAATATCGAAAACCTGTATTTTCAAGGCCTGTTTGGAGCCATCGCCGG
CTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCCGGAT
ATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGGTGAACAGCGTGATCGAGAAGATG
AACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAACCTGAACAAGAAAGTGGA
CGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATGAGAGAACCCTGGACTACC
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ACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCCAAGGAGATCGGCAACGGC
TGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCACCTACGACTACCCTAAGTA
TAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAAGAATCTATCAGGGCGCTG
AAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAGGCTTACGTTCGTAAAGAC
GGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCATCACTGATAAaagett
[0300] SEQ ID NO:56:GP67ss—HI1H5cs-M2eCa2-TEV-foldon—10His (H1H5cs-M2eCa) [ ik
Edl

[0301]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPSLLTEVETPTRNGWECKCSDSGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGITISDTP
VHDCNTTCQTPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLFGATAGF IEGGWTGMV
DGWYGYHHQNEQGSGYAADLKSTQNATDE T TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYN
AELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE
IDGVKLESTRIYQGAENLYFQGGSGYTPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0302]  SEQ ID NO:57:M2e ik ik 5 %)

[0303]  SLLTEVETPTRNGWECKCSDS

[0304] SEQ ID NO:58:GP67ss—HI1H5cs-M2eCa2-TEV-foldon—10His (H1H5cs—M2eCa) [I#%
TR

[0305]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTTCCCTGCTGACCGAGGTGGAGACCCCCACCAGGAACGGCTGGGAGTGCAAGTGCTCCGACTCCGGCAGAATG
AATTACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATA
TGCATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCT
GTCAGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCT
AAGTATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAG
AGGCCTGTTTGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACC
ACCAGAATGAGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAG
GTGAACAGCGTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAAT
CGAGAACCTGAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGG
AGAATGAGAGAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAAC
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AATGCCAAGGAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAA
CGGCACCTACGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAA
GCACAAGAATCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGAC
GGTCAGGCTTACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCA
CCATCATCACTGATAAaagctt

[0306] SEQ ID NO:59:GP67ss—HI1H5cs—M2eSb—TEV-foldon—10His (HIH5cs—M2eSb) i ik
Al

[0307]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNITAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWGIHHPSSLLTEVETPTRNGWECKCSD
SDAYVEVGSSRYSKKFKPEIATRPKVRDQEGRMNY YWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIIISDTP
VHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNSPQRERRKKRGLFGATAGF IEGGWTGMV
DGWYGYHHONEQGSGYAADLKSTQNATDEI TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYN
AELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE
IDGVKLESTRIYQGAENLYFQGGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0308] SEQ ID NO:60:GP67ss-H1H5cs—M2eSb-TEV-foldon-10His (H1H5cs-M2eSb) H4%H
sl

[0309]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCTCCCT
GCTGACCGAGGTGGAGACCCCCACCAGGAACGGCTGGGAGTGCAAGTGCTCCGACTCCGATGCCTATGTGTTTGTGG
GCAGCAGCAGATACAGCAAAAAGTTCAAGCCTGAAATTGCCATTAGACCCAAAGTGAGAGATCAGGAAGGCAGAATG
AATTACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATA
TGCATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCT
GTCAGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCT
AAGTATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTCAGAGGGAGAGACGCAAGAAGAG
AGGCCTGTTTGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACC
ACCAGAATGAGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAG
GTGAACAGCGTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAAT
CGAGAACCTGAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGG
AGAATGAGAGAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAAC
AATGCCAAGGAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAA
CGGCACCTACGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAA
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GCACAAGAATCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGAC
GGTCAGGCTTACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCA
CCATCATCACTGATAAaagctt

[0310]  SEQ ID NO:61:GP67ss-HI1TEV2-M2eCa2-TEV-foldon—10His (HITEV2-M2eCa) [/ ik
Edl

[0311]  MVSAIVLYVLLAAAAHSAFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAP
LHLGKCNTAGWILGNPECESLSTASSWSY IVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFETFPKTSSWPNH
DSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSY INDKGKEVLVLWG THHPSTSADQQSLYQNADAYVEVGS
SRYSKKFKPSLLTEVETPTRNGWECKCSDSGRMNYYWTLVEPGDK I TFEATGNLVVPRYAFAMERNAGSGITISDTP
VHDCNTTCQTPKGAINTSLPFQNTHPITIGKCPKYVKSTKLRLATGLRNSPENLYFQGLFGATAGFTEGGWTGMVDG
WYGYHHQNEQGSGYAADLKSTQNATDEI TNKVNSVIEKMNTQFTAVGKEFNHLEKR TENLNKKVDDGFLDIWTYNAE
LLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREETD
GVKLESTRIYQGAENLYFQGGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHHHHHH

[0312]  SEQ ID NO:62:GP67ss—HITEV2-M2eCa2-TEV-foldon—10His (HITEV2-M2eCa) [I#%
TR

[0313]
ccATGGTAAGCGCTATTGTTTTATATGTGCTTTTGGCGGCGGCGGCGCATTCTGCCTTTGCGGATACACTGTGTATT
GGCTACCACGCCAACAATAGCACCGATACCGTGGATACAGTGCTGGAGAAGAATGTGACCGTGACCCACTCTGTGAA
TCTGCTGGAGGATAAGCACAATGGCAAGCTGTGTAAGCTGAGAGGAGTTGCCCCTCTGCACCTGGGCAAATGTAATA
TTGCCGGCTGGATTCTGGGAAATCCTGAATGTGAAAGCCTGTCTACAGCCAGCAGCTGGTCTTATATCGTGGAAACC
CCTAGCAGCGACAATGGCACCTGTTACCCTGGCGACTTCATCGATTACGAGGAGCTGAGAGAACAGCTGTCTAGCGT
GTCCAGCTTCGAGAGATTCGAGATCTTCCCTAAGACAAGCAGCTGGCCTAATCACGATTCTAATAAGGGAGTGACAG
CCGCCTGTCCTCATGCCGGAGCCAAGTCCTTTTACAAGAACCTGATCTGGCTGGTGAAGAAGGGCAACAGCTACCCT
AAGCTGTCTAAGAGCTACATCAACGACAAGGGCAAAGAAGTGCTGGTGCTGTGGGGAATCCACCACCCTAGCACAAG
CGCCGATCAGCAGAGCCTGTACCAGAATGCCGATGCCTATGTGTTTGTGGGCAGCAGCAGATACAGCAAAAAGTTCA
AGCCTTCCCTGCTGACCGAGGTGGAGACCCCCACCAGGAACGGCTGGGAGTGCAAGTGCTCCGACTCCGGCAGAATG
AATTACTACTGGACCCTGGTGGAACCTGGCGATAAGATCACATTTGAGGCCACCGGAAATCTGGTGGTGCCTAGATA
TGCATTTGCTATGGAGAGAAATGCTGGCTCTGGCATCATTATCTCTGATACCCCTGTGCACGACTGTAATACCACCT
GTCAGACACCTAAGGGCGCCATTAATACCAGCCTGCCCTTCCAGAATATTCACCCTATCACCATCGGCAAGTGTCCT
AAGTATGTGAAGAGCACCAAGCTGAGACTGGCTACCGGTCTGAGAAATAGCCCTGAAAACCTGTATTTTCAAGGCCT
GTTTGGAGCCATCGCCGGCTTTATTGAGGGAGGATGGACCGGAATGGTGGATGGCTGGTACGGCTATCACCACCAGA
ATGAGCAGGGATCCGGATATGCCGCCGATCTGAAGTCTACACAGAACGCCATCGACGAGATCACAAACAAGG tGAAC
AGCGTGATCGAGAAGATGAACACCCAGTTTACAGCTGTGGGCAAGGAGTTCAACCACCTGGAGAAGAGAATCGAGAA
CCTGAACAAGAAAGTGGACGACGGCTTCCTGGATATTTGGACCTACAATGCCGAGCTGCTCGTGCTCCTGGAGAATG
AGAGAACCCTGGACTACCACGACAGCAATGTGAAGAACCTGTACGAGAAGGTGAGAAGCCAGCTGAAGAACAATGCC
AAGGAGATCGGCAACGGCTGCTTTGAGTTCTACCACAAGTGTGACAACACCTGTATGGAGTCTGTGAAGAACGGCAC
CTACGACTACCCTAAGTATAGCGAGGAGGCCAAGCTGAATAGAGAGGAGATCGACGGCGTGAAACTGGAAAGCACAA
GAATCTATCAGGGCGCTGAAAACCTGTATTTTCAGGGCGGTTCTGGTTACATCCCGGAAGCTCCGCGTGACGGTCAG
GCTTACGTTCGTAAAGACGGTGAATGGGTTCTGCTGTCTACCTTCCTGGGTCACCATCATCACCACCATCACCATCA
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BRIES

<110> CGIRZE /A (CG Discovery, Inc.)

Luo, C
<120>
<130>
<140>
141>
<150>
<151>
<160>
170>
210>
211>
212>
213>
<400>
Met Ly
1

Ala As

Val As

Leu Le
50

Ala Pr

65

Asn Pr

Val Gl

Ile As

Glu Ar
13
Ser As
145
Phe Ty

hun

HA SR AN/ BRI B DI EIL S i IR I s 2R O 4 & e HL A ik

758252000140
i ARk
AN 5t —
US 62/290,894
2016-02-03
62
HFWindows 4
1
566
PRT
TR R 7
1
s Ala Ile Leu
5
p Thr Leu Cys
20
p Thr Val Leu
35
u Glu Asp Lys

o Leu His Leu

o Glu Cys Glu
85
u Thr Pro Ser
100
p Tyr Glu Glu
115

g Phe Glu Ile
0

n Lys Gly Val

r Lys Asn Leu
165

Val

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Thr

150
Ile

Val
Gly
Lys
Asn
55

Lys

Leu

Pro
135
Ala

.Ohftf¥JFastSEQ

Leu
Tyr
Asn
40

Gly
Cys
Ser
Asn
Glu
120
Lys

Ala

Leu

Leu
His
25

Val
Lys
Asn
Thr
Gly
105
Gln
Thr

Cys

Val

56

Tyr

10

Ala

Thr

Leu

Ile

Ala

90

Thr

Leu

Ser

Pro

Lys
170

Thr

Asn

Val

Cys

Ala

75

Ser

Cys

Ser

Ser

His

155
Lys

Phe
Asn
Thr
Lys
60

Gly
Ser
Tyr
Ser
Trp
140

Ala

Gly

Ala
Ser
His
45

Leu
Trp
Trp
Pro
Val
125
Pro

Gly

Asn

Thr
Thr

30

Ser

Tle
Ser
Gly
110
Ser
Asn

Ala

Ser

Ala
15

Asp
Val
Gly
Leu
Tyr
95

Asp
Ser
His
Lys

Tyr
175

Asn

Thr

Asn

Val

Gly

80

Ile

Phe

Phe

Asp

Ser

160

Pro
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Lys Leu Ser

Leu
Tyr
Lys
225
Glu
Tle
Ala
Val
Thr
305
Pro
Asn
Phe
His
Thr
385
Glu
Leu
Leu
Glu
Lys

465
Cys

Trp
Gln
210
Lys
Gly
Thr
Met
His
290
Ser
Lys
Tle
Tle
His
370
Gln

Lys

Glu

Gly
195
Asn
Phe
Arg
Phe
Glu
275
Asp
Leu
Tyr
Pro
Glu
355
Gln
Asn
Met
Lys
Tle
435
Thr

Arg

Glu

Lys
180
Tle
Ala
Lys
Met
Glu
260
Arg
Cys
Pro
Val
Ser
340
Gly
Asn
Ala
Asn
Arg
420
Trp
Leu

Ser

Phe

Ser

His

Asp

Pro

Asn

245

Ala

Asn

Asn

Phe

Lys

325

Ile

Gly

Glu

Ile

Thr

405

Ile

Thr

Asp

Gln

Tyr

Tyr
His
Ala
Glu
230
Tyr
Thr
Ala
Thr
Gln
310
Ser
Gln
Trp
Gln
Asp
390
Gln
Glu
Tyr
Tyr
Leu

470
His

Ile

Pro

215

Ile

Tyr

Gly

Gly

Thr

295

Asn

Thr

Ser

Thr

Gly

375

Glu

Phe

Asn

Asn

His

455

Lys

Lys

Asn
Ser
200
Val
Ala
Trp
Asn
Ser
280
Cys

Ile

Lys

Gly
360
Ser
Tle
Thr
Leu
Ala
440
Asp

Asn

Cys

Asp
185
Thr
Phe
Tle
Thr
Leu
265
Gly
Gln
His
Leu
Gly
345
Met
Gly
Thr
Ala
Asn
425
Glu
Ser
Asn

Asp

57

Lys

Ser

Val

Arg

Leu

250

Val

Ile

Thr

Pro

Arg

330

Leu

Val

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

Gly
Ala
Gly
Pro
235
Val
Val
Tle
Pro
Tle
315
Leu
Phe
Asp
Ala
Lys
395
Gly
Lys
Leu
Val
Lys

475
Thr

Lys
Asp
Ser
220
Lys
Glu
Pro
Ile
Lys
300
Thr
Ala
Gly
Gly
Ala
380
Val
Lys
Val
Val
Lys
460

Glu

Cys

Glu
Gln
205
Ser
Val
Pro
Arg
Ser
285
Gly
Tle
Thr
Ala
Trp
365
Asp
Asn
Glu
Asp
Leu
445

Asn

Ile

Met

Val
190
Gln
Arg
Arg
Gly
Tyr
270
Asp
Ala
Gly
Gly
Ile
350
Tyr
Leu
Ser
Phe
Asp
430
Leu
Leu

Gly

Glu

Leu

Ser

Tyr

Asp

Asp

255

Ala

Thr

Ile

Lys

Leu

335

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

Val
Leu
Ser
Gln
240
Lys
Phe
Pro
Asn
Cys
320
Arg
Gly
Tyr
Ser
Tle
400
His
Phe
Asn
Glu
Gly

480
Val
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485 490 495
Lys Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ala Lys Leu
500 505 510
Asn Arg Glu Glu Ile Asp Gly Val Lys Leu Glu Ser Thr Arg Ile Tyr
515 520 525
Gln Ile Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Val
530 535 540
Val Ser Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu
545 550 555 560
Gln Cys Arg Ile Cys Ile
565
210> 2
211> 20
<212> PRT
213> NLFH)
220>
223> AR
<400> 2
Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His
1 5 10 15
Ser Ala Phe Ala
20
<210> 3
211> 49
<212> PRT
213> NI
220>
223> AR
<400> 3
Gly Ala Glu Asn Leu Tyr Phe Gln Gly Gly Ser Gly Tyr Ile Pro Glu
1 5 10 15
Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly Glu Trp Val
20 25 30
Leu Leu Ser Thr Phe Leu Gly His His His His His His His His His
35 40 45
His
<210> 4
Q211> 7
<212> PRT
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213> NI
220>
223> AR
<400> 4
Glu Asn Leu Tyr Phe Gln Gly
1 5
<210> b5
211> 29
<212> PRT
213> NI
220>
223> AL
<400> 5
Gly Ser Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val
1 5 10 15
Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
20 25
<210> 6
211> 10
<212> PRT
213> NLF3
220>
223> AR
<400> 6
His His His His His His His His His His
1 5 10
210> 7
211> 17
<212> PRT
213> NLF3
220>
223> AR
<400> 7
Met Lys Ala Ile Leu Val Val Leu Leu Tyr Thr Phe Ala Thr Ala Asn
1 5 10 15
Ala
<210> 8
Q211> 7
<212> PRT
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213> NTLF4
<220>
223> AR
<400> 8
Ile Pro Ser Ile Gln Ser Arg
1 5
<210> 9
<211> 581
<212> PRT
213> NTLF4
220>
223> AL
<400> 9
Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu
1 5 10
Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr
20 25
Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn
35 40
Ser Val Asn Leu Leu Glu Asp Lys His Asn Gly
50 55
Arg Gly Val Ala Pro Leu His Leu Gly Lys Cys
65 70 75
Ile Leu Gly Asn Pro Glu Cys Glu Ser Leu Ser
85 90
Ser Tyr Ile Val Glu Thr Pro Ser Ser Asp Asn
100 105
Gly Asp Phe Ile Asp Tyr Glu Glu Leu Arg Glu
115 120
Ser Ser Phe Glu Arg Phe Glu Ile Phe Pro Lys
130 135
Asn His Asp Ser Asn Lys Gly Val Thr Ala Ala
145 150 155
Ala Lys Ser Phe Tyr Lys Asn Leu Ile Trp Leu
165 170
Ser Tyr Pro Lys Leu Ser Lys Ser Tyr Ile Asn
180 185
Val Leu Val Leu Trp Gly Ile His His Pro Ser
195 200

60

Ala
His
Val
Lys
60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val

Asp

Thr

Ala

Ala

Thr

45

Leu

Ile

Ala

Thr

Leu

125

Ser

Pro

Lys

Lys

Ser
205

Ala
Asn
30

Val
Cys
Ala
Ser
Cys
110
Ser
Ser
His
Lys
Gly

190
Ala

Ala
15

Asn
Thr
Lys
Gly
Ser
95

Tyr
Ser
Trp
Ala
Gly
175

Lys

Asp

His
Ser
His
Leu
Trp
80

Trp
Pro
Val
Pro
Gly
160
Asn

Glu

Gln
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Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Ile
Tyr
Leu
385
Ser
Phe
Asp
Leu
Leu
465
Gly

Glu

Ala

Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Ala
Gly
370
Lys
Val
Asn
Gly
Glu
450
Tyr
Asn

Ser

Lys

Leu

Ser

Gln

Lys

Phe

275

Pro

Asn

Cys

Gly
355
Tyr
Ser
Tle
His
Phe
435
Asn
Glu
Gly

Val

Leu

Tyr

Lys

Glu

Ile

260

Ala

Val

Thr

Pro

Asn

340

Phe

His

Thr

Glu

Leu

420

Leu

Glu

Lys

Cys

Lys

500

Asn

Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ile
Ile
His
Gln
Lys
405
Glu
Asp
Arg
Val
Phe

485

Asn

Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Glu
Gln
Asn
390
Met
Lys
Tle
Thr
Arg
470
Glu

Gly

Glu

Ala
215
Lys
Met
Glu
Arg
Cys
295
Pro
Val
Ser
Gly
Asn
375
Ala
Asn
Arg
Trp
Leu
455
Ser
Phe

Thr

Glu

Asp

Pro

Asn

Ala

Asn

280

Asn

Phe

Lys

Ile

Gly

360

Glu

Ile

Thr

Ile

Thr

440

Asp

Gln

Tyr

Tyr

Ile

Ala Tyr Val

Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Gln
345
Trp
Gln
Asp
Gln
Glu
425
Tyr
Tyr
Leu
His
Asp
505

Asp

61

Ile
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Ser
Thr
Gly
Glu
Phe
410
Asn
Asn
His
Lys
Lys
490

Tyr

Gly

Ala
235
Trp
Asn
Ser
Cys
Ile
315
Lys
Arg
Gly
Ser
Ile
395
Thr
Leu
Ala
Asp
Asn
475
Cys

Pro

Val

Phe
220
Tle
Thr
Leu
Gly
Gln
300
His
Leu
Gly
Met
Gly
380
Thr
Ala
Asn
Glu
Ser
460
Asn
Asp

Lys

Lys

Val
Arg
Leu
Val
Ile
285

Thr

Pro

Leu
Val
365
Tyr
Asn
Val
Lys
Leu
445
Asn
Ala
Asn

Tyr

Leu

Gly
Pro
Val
Val
270
Ile
Pro
Ile
Leu
Phe
350
Asp
Ala
Lys
Gly
Lys
430
Leu
Val
Lys
Thr
Ser

510
Glu

Ser
Lys
Glu
255
Pro
Ile
Lys
Thr
Ala
335
Gly
Gly
Ala
Val
Lys
415
Val
Val
Lys
Glu
Cys
495

Glu

Ser

Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Ala
Trp
Asp
Asn
400
Glu
Asp
Leu
Asn
Tle
480
Met

Glu

Thr
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515
Arg Tle Tyr
530
Tyr Ile Pro
545
Gly Glu Trp

His His His

210>
211>
212>
213>
220>
223>
<400> 10

ccatggtaag

10
1757
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
tgagagatca
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atatccctag
gatggaccgg
gatatgccgce
acagcgtgat
tggagaagag
cctacaatgc

Gln Gly

Glu Ala

520

535

550

Val Leu
565
His His

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
catccagagc
aatggtggat
cgatctgaag
cgagaagatg
aatcgagaac

cgagctgcecte

ttatatgtgce
taccacgcca
acccactctg
gttgcceccecte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
agaggcctgt
ggctggtacg
tctacacaga
aacacccagt
ctgaacaaga

gtgctcectgg

Ala Glu Asn Leu Tyr Phe

Pro Arg Asp Gly Gln Ala

955

Leu Ser Thr Phe Leu Gly

570

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgceetteca
ccaagctgag
ttggagccat
gctatcacca
acgccatcga
ttacagctgt
aagtggacga
agaatgagag

62

525

Gln Gly Gly Ser Gly

540

Tyr Val Arg Lys Asp

560

His His His His His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
gctggtgetg
gaatgccgat
aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
cgeecggettt
ccagaatgag
cgagatcaca
gggcaaggag
cggecttecetg

aaccctggac

075

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatcce
gcctatgtgt
agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
attgagggag
cagggatccg
aacaaggtga
ttcaaccacc
gatatttgga

taccacgaca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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gcaatgtgaa
tcggcaacgg
agaacggcac
tcgacggegt
agggcggtte
acggtgaatg
atcactgata
210> 11

211> 584
<212> PRT
213>
220>
223>
<400> 11

Met Val Ser
1

Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130
His

Ser

Asn Asp

145

Ala Lys Ser

Ser Tyr Pro

Val Leu Val

gaacctgtac
ctgctttgag
ctacgactac
gaaactggaa
tggttacatc
ggttctgetg

gagaaggtga
ttctaccaca
cctaagtata
agcacaagaa
ccggaagcecte

tctaccttcee

aaagctt 1757

NILF5

= dib]

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp

Glu Arg

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

Phe Tyr

165
Lys Leu
180

Leu Trp

Lys

Ser

Gly

Asn Leu

Ser

Lys

Ile His

gaagccagct
agtgtgacaa
gcgaggagegce
tctatcaggg
cgcgtgacgg
tgggtcacca

Val Leu Leu

10
Ile Gly
25
Glu

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

Leu Arg Glu

Phe Pro Lys

Thr Ala Ala

155
Ile Trp Leu
170

Tyr Ile Asn

185
His

Pro Ser

63

gaagaacaat
cacctgtatg
caagctgaat
cgctgaaaac
tcaggcttac

tcatcaccac

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

Val Lys Lys
Gly
190

Ala

Asp Lys

Thr Ser

gccaaggaga
gagtctgtga
agagaggaga
ctgtattttc
gttcgtaaag

catcaccatc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

Ala Gly
160
Gly Asn
175
Lys Glu

Gln

1440
1500
1560
1620
1680
1740
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Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Phe
Asp
Ala
385
Lys
Gly
Lys
Leu
Val
465

Lys

Thr

Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Gly
Gly
370
Ala
Val
Lys
Val
Val
450
Lys

Glu

Cys

195
Leu

Ser

Gln

Lys

Phe

275

Pro

Asn

Cys

Ala
355
Trp
Asp
Asn
Glu
Asp
435
Leu
Asn

Ile

Met

Lys
Glu
Tle
260
Ala
Val
Thr
Pro
Asn
340
Tle
Tyr
Leu
Ser
Phe
420
Asp
Leu
Leu

Gly

Glu
500

Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ser
Ala
Gly
Lys
Val
405
Asn
Gly
Glu
Tyr
Asn

485

Ser

Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Gly
Tyr
Ser
390
Tle
His
Phe
Asn
Glu
470

Gly

Val

Ala
215
Lys
Met
Glu
Arg
Cys
295
Pro
Val
Gln
Phe
His
375
Thr
Glu
Leu
Leu
Glu
455
Lys

Cys

Lys

200
Asp

Pro

Asn

Ala

Asn

280

Asn

Phe

Lys

Arg

Ile

360

His

Gln

Lys

Glu

Phe

Asn

Ala Tyr Val

Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Glu
345
Glu
Gln
Asn
Met
Lys
425
Tle
Thr
Arg

Glu

Gly
505

64

Tle
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Arg
Gly
Asn
Ala
Asn
410
Arg
Trp
Leu
Ser
Phe

490
Thr

Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Arg
Gly
Glu
Tle
395
Thr
Tle
Thr
Asp
Gln
475

Tyr

Tyr

Phe
220
Tle
Thr
Leu
Gly
Gln
300
His
Leu
Lys
Trp
Gln
380
Asp
Gln
Glu
Tyr
Tyr
460
Leu
His

Asp

205
Val

Arg
Leu
Val
Tle
285
Thr
Pro
Arg
Lys
Thr
365
Gly
Glu
Phe
Asn
Asn
445
His
Lys

Lys

Tyr

Gly
Pro
Val
Val
270
Tle
Pro
Tle
Leu
Arg
350
Gly
Ser
Tle
Thr
Leu
430
Ala
Asp
Asn

Cys

Pro
510

Ser
Lys
Glu
255
Pro
Tle
Lys
Thr
Ala
335
Gly
Met
Gly
Thr
Ala
415
Asn
Glu
Ser
Asn
Asp

495
Lys

Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Leu
Val
Tyr
Asn
400
Val
Lys
Leu
Asn
Ala
480

Asn

Tyr
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Ser Glu Glu
515
Glu Ser Thr
530
Gly Ser Gly
545
Arg Lys Asp

His His His

<210> 12
211> 8
<212> PRT
<213>
<220>
<223>

<400> 12

Ala

Arg

Tyr

Ile Tyr

Ile Pro

520

535

550

Gly

565
His
580

NILF5

=i

Glu Trp

His His

His His

Gln Arg Glu Arg Arg Lys Lys Arg

1
210>
211>
212>
213>
220>
223>
<400> 13
ccatggtaag

13
1766
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
tgagagatca

5

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc

cagcagatac

ggaaggcaga

ttatatgtgce
taccacgcca
acccactctg
gttgcceccecte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt

atgaattact

Lys Leu Asn Arg Glu Glu Ile

Gln Gly Ala Glu Asn

Glu Ala Pro Arg Asp

955

Val Leu Leu Ser Thr

570

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga

actggaccct

65

Asp Gly Val Lys

525

Leu

Leu Tyr Phe Gln Gly

540

Gly Gln Ala Tyr Val

Phe Leu Gly His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat
aattgccatt
ggtggaacct

560
His
575

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt
agacccaaag

ggcgataaga

120
180
240
300
360
420
480
540
600
660
720
780
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tcacatttga
atgctggcte
agacacctaa
tcggcaagtg
atagccctca
ttgagggagg
agggatccgg
acaaggtgaa
tcaaccacct
atatttggac
accacgacag
ccaaggagat
agtctgtgaa
gagaggagat
tgtattttca
ttcgtaaaga
atcaccatca
210> 14
211> 581
<212> PRT
213>
220>
223>
<400> 14
Met Val Ser
1
Ser Ala Phe
Thr Thr
35

Asn

Asp

Val
50
Gly

Ser

Arg Val

65

Ile Leu Gly

Ser Tyr Ile

Gly Asp Phe

ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
gagggagaga
atggaccgga
atatgccgcece
cagcgtgatce
ggagaagaga
ctacaatgcc
caatgtgaag
cggcaacggce
gaacggcacc
cgacggegtg
gggeggttet
cggtgaatgg
tcactgataa

NILF5

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100

Ile Asp

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

aatctggtgg
atctctgata
aataccagcc
gtgaagagca
cgcaagaaga
atggtggatg
gatctgaagt
gagaagatga
atcgagaacc
gagctgctceg
aacctgtacg
tgctttgagt
tacgactacc
aaactggaaa
ggttacatcc
gttctgetgt
aagctt 176

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Ser

Pro

Glu Glu

tgcctagata
cccectgtgea
tgcecetteca
ccaagctgag
gaggcctgtt
gctggtacgg
ctacacagaa
acacccagtt
tgaacaagaa
tgctcctgga
agaaggtgag
tctaccacaa
ctaagtatag
gcacaagaat
cggaagctcce

ctaccttccet
6

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser
Ser Asn
105
Leu

Arg Glu

66

tgcatttget
cgactgtaat
gaatattcac
actggctacc
tggagccatc
ctatcaccac
cgccatcgac
tacagctgtg
agtggacgac
gaatgagaga
aagccagctg
gtgtgacaac
cgaggaggcc
ctatcagggc
gegtgacggt
gggtcaccat

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser

atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
gceggettta
cagaatgagc
gagatcacaa
ggcaaggagt
ggcttcetgg
accctggact
aagaacaatg
acctgtatgg
aagctgaata
gctgaaaacc
caggcttacg

catcaccacc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Ile
Tyr
Leu
385

Ser

Phe

Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Ala
Gly
370
Lys

Val

Asn

115
Phe

Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Lys
Phe
275
Pro
Asn
Cys
Arg
Gly
355
Tyr
Ser

Ile

His

Glu

Ser

Phe

Lys

180

Leu

Tyr

Lys

Glu

Ile

260

Ala

Val

Thr

Pro

Asn

340

Phe

His

Thr

Glu

Leu
420

Arg
Asn
Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ile
Ile
His
Gln
Lys

405
Glu

Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Glu
Gln
Asn
390

Met

Lys

Glu
135
Gly
Asn
Lys
Ile
Ala
215
Lys
Met
Glu
Arg
Cys
295
Pro
Val
Arg
Gly
Asn
375
Ala

Asn

Arg

120
Ile

Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe
Lys
Arg
Gly
360
Glu
Tle

Thr

Ile

Phe Pro Lys

Thr
Tle
Tyr
185
His
Ala
Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Arg
345
Trp
Gln
Asp

Gln

Glu
425

67

Ala
Trp
170
Ile
Pro
Tyr
Ile
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Arg
Thr
Gly
Glu
Phe

410

Asn

Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Arg
Gly
Ser
Tle
395

Thr

Leu

Thr
140
Cys
Val
Asp
Thr
Phe
220
Ile
Thr
Leu
Gly
Gln
300
His
Leu
Gly
Met
Gly
380
Thr

Ala

Asn

125

Ser
Pro
Lys
Lys
Ser
205
Val
Arg
Leu
Val
Tle
285
Thr
Pro
Arg
Leu
Val
365
Tyr
Asn

Val

Lys

Ser
His
Lys
Gly
190
Ala
Gly
Pro
Val
Val
270
Ile
Pro
Ile
Leu
Phe
350
Asp
Ala
Lys

Gly

Lys
430

Trp
Ala
Gly
175
Lys
Asp
Ser
Lys
Glu
255
Pro
Ile
Lys
Thr
Ala
335
Gly
Gly
Ala
Val
Lys

415
Val

Pro
Gly
160
Asn
Glu
Gln
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Ala
Trp
Asp
Asn
400

Glu

Asp
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Asp Gly Phe

435
Glu Asn
450

Tyr

Leu

Leu Glu

465
Gly

Asn Gly

Glu Ser Val

Ala Leu
515

Tyr

Lys

Tle
530
Tle

Arg
Tyr Pro
545
Gly Glu

His His His
210>
211>
212>
213>
220>
223>
<400> 15

ccatggtaag

15
1757
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa

accaccctag

ttgtgggcag

Leu Asp
Glu

Lys Val

Ile

Thr

Arg

Thr
440

Trp

Leu
455

Ser Gln

470

Phe
485

Asn

Cys

Lys
500
Asn Arg

Gln Gly

Glu Ala

Glu

Gly

Glu

Ala

Pro

Phe Tyr

Thr Tyr

Glu Ile
520
Glu Asn
535

Arg Asp

550

Val Leu
565
His His

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc

cagcagatac

Leu

Ser Thr

ttatatgtgce
taccacgcca
acccactctg
gttgcceccecte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga

agcaaaaagt

Tyr Asn Ala

Tyr His Asp
Asn
475

Cys

Leu Lys

His Lys
490
Tyr

Asp Pro

505
Asp

Gly Val

Leu Tyr Phe

Gln Ala
555
Gly

Gly
Phe Leu
570

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca

tcaagcctga

68

Glu Leu Leu

445
Asn

Ser Val

460
Asn

Ala Lys

Asp Asn Thr
Ser
510

Glu

Lys Tyr
Leu
525
Gly

Lys

Gln
540
Tyr

Gly

Val Arg

His His His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat
aattgccatt

Val Leu

Lys Asn

Glu Ile
480
Cys Met
495
Glu Glu

Ser Thr

Ser Gly
Asp
560
His

Lys

His
575

tctgeectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt

agacccaaag

120
180
240
300
360
420
480
540
600
660
720
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tgagagatca
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atatccctag
gatggaccgg
gatatgccgce
acagcgtgat
tggagaagag
cctacaatgc
gcaatgtgaa
tcggcaacgg
agaacggcac
tcgacggegt
agggcggttce
acggtgaatg
atcactgata
<210> 16
<211> 585
212> PRT
213>
220>
223>
<400> 16
Met Val Ser
1
Ser Ala Phe
Thr Asp Thr
35
Val Asn
50
Gly Val

Ser

Arg
65
Ile Leu Gly

Ser Tyr Ile

ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
gagacgcaga
aatggtggat
cgatctgaag
cgagaagatg
aatcgagaac
cgagctgcecte
gaacctgtac
ctgctttgag
ctacgactac
gaaactggaa
tggttacatc
ggttctgetg

atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
agaggcctgt
ggctggtacg
tctacacaga
aacacccagt
ctgaacaaga
gtgctcectgg
gagaaggtga
ttctaccaca
cctaagtata
agcacaagaa
ccggaagcecte

tctaccttcee

aaagctt 1757

NILF5)
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Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

actggaccct
tgcctagata
cccectgtgea
tgcecetteca
ccaagctgag
ttggagccat
gctatcacca
acgccatcga
ttacagctgt
aagtggacga
agaatgagag
gaagccagct
agtgtgacaa
gcgaggaggce
tctatcaggg
cgcgtgacgg
tgggtcacca

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

69

ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
cgeecggettt
ccagaatgag
cgagatcaca
gggcaaggag
cggecttecetg
aaccctggac
gaagaacaat
cacctgtatg
caagctgaat
cgctgaaaac
tcaggcttac

tcatcaccac

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
attgagggag
cagggatccg
aacaaggtga
ttcaaccacc
gatatttgga
taccacgaca
gccaaggaga
gagtctgtga
agagaggaga
ctgtatttte
gttcgtaaag

catcaccatc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95

Tyr Pro

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Leu
Val
Tyr
385

Asn

Val

Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Phe
Asp
370
Ala

Lys

Gly

Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Lys
Phe
275
Pro

Asn

Cys

Gly
355
Gly
Ala

Val

Lys

Ile

Glu

Ser

Phe

Lys

180

Leu

Tyr

Lys

Glu

Ile

260

Ala

Val

Thr

Pro

Asn

340

Ala

Trp

Asp

Asn

Glu

Asp

Asn
Tyr

165
Leu

Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Tle
Tle
Tyr
Leu
Ser

405
Phe

Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Ala
Gly
Lys
390

Val

Asn

Glu
Glu
135
Gly
Asn
Lys
Ile
Ala
215
Lys

Met

Glu

Cys
295
Pro
Val
Ser
Gly
Tyr
375
Ser

Ile

His

Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe
Lys
Tle
Phe
360
His
Thr

Glu

Leu

Leu Arg Glu

Phe

Thr

Ile

Tyr

185

His

Ala

Glu

Tyr

Thr

265

Ala

Thr

Gln

Ser

Gln

345

Ile

His

Gln

Lys

Glu

70

Pro
Ala
Trp
170
Tle
Pro
Tyr
Tle
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Ser
Glu
Gln
Asn
Met

410
Lys

Lys
Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Arg
Gly
Asn
Ala
395

Asn

Arg

Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Tle
Thr
Leu
Gly
Gln
300
His
Leu
Arg
Gly
Glu
380
Tle

Thr

Ile

Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Arg
Leu
Val
Tle
285

Thr

Pro

Arg
Trp
365
Gln
Asp

Gln

Glu

Ser

Ser

His

Lys

Gly

190

Ala

Gly

Pro

Val

Val

270

Ile

Pro

Ile

Leu

Arg

350

Thr

Gly

Glu

Phe

Asn

Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Lys
Glu
255
Pro
Ile
Lys
Thr
Ala
335
Arg
Gly
Ser
Ile
Thr

415
Leu

Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Gly
Met
Gly
Thr
400

Ala

Asn
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Val
435
Val

Lys Lys

Leu
450
Val

Leu
Asn Lys
465
Ala

Lys Glu

Asn Thr Cys
Glu
515

Ser

Tyr Ser
Glu
530
Gly

Leu

Gly
545
Val

Ser

Arg Lys

His His His
210>
211>
212>
213>
220>
223>
<400> 17

ccatggtaag

17
1769
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa

accaccctag

420

Asp Asp

Leu Leu

Asn Leu

Gly

Glu

Tyr

Phe Leu
440
Asn Glu
455

Glu Lys

470

Ile Gly
485
Met Glu
500
Glu Ala

Thr Arg

Gly Tyr

Asn

Ser

Lys

Ile

Ile

Gly Cys

Val Lys
Asn
520
Gln

Leu

Tyr
535

Pro Glu

550

Gly
565
His

Asp

His
580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc

cacaagcgcc

Glu

His

Trp Val

His His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg

gatcagcaga

425
Asp Ile Trp

Arg Thr Leu

Val Ser
475
Phe

Arg

Glu
490
Gly

Phe

Asn Thr

505
Arg

Glu Glu

Gly Ala Glu

Ala Arg
555

Ser

Pro

Leu
570
His
585

Leu

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt

gcctgtacca

71

430

Thr Tyr Asn

445
Asp Tyr His
460

Gln Leu Lys

Tyr His Lys
Tyr
510

Gly

Tyr Asp

Ile Asp
525
Asn Leu
540
Asp

Gly Gln

Thr Phe Leu

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat

Ala Glu

Asp Ser

Asn
480
Asp

Asn

Cys
495
Pro Lys

Val Lys

Phe Gln

Ala Tyr
560
Gly His
575

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatcce
gcctatgtgt

120
180
240
300
360
420
480
540
600
660
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ttgtgggcag
tgagagatca
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atatccctag
ttattgaggg
agcagggatc
caaacaaggt
agttcaacca
tggatatttg
actaccacga
atgccaagga
tggagtctgt
atagagagga
acctgtattt
acgttcgtaa
accatcacca
<210> 18
211> 581
212> PRT
213>
220>
223>
<400> 18
Met Val Ser
1
Ser Ala Phe
Thr Asp Thr
35
Val Asn
50
Gly Val

Ser

Arg
65
Ile Leu Gly

Ser Tyr Ile

cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
catccagagc
aggatggacc
cggatatgcce
gaacagcgtg
cctggagaag
gacctacaat
cagcaatgtg
gatcggcaac
gaagaacggc
gatcgacggce
tcagggeggt
agacggtgaa

tcatcactga

NILF5)

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
aggagacgca
ggaatggtgg
gccgatctga
atcgagaaga
agaatcgaga
gccgagetge
aagaacctgt
ggctgetttg
acctacgact
gtgaaactgg
tctggttaca
tgggttctge

taaaagctt

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgceetteca
ccaagctgag
gaagaggcct
atggctggta
agtctacaca
tgaacaccca
acctgaacaa
tcgtgctect
acgagaaggt
agttctacca
accctaagta
aaagcacaag
tcccecggaage
tgtctacctt
1769

Val Leu Leu

10
Ile Gly
25
Glu

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser
Asn

Ser

72

aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
gtttggagcce
cggctatcac
gaacgccatc
gtttacagct
gaaagtggac
ggagaatgag
gagaagccag
caagtgtgac
tagcgaggag
aatctatcag
tccgegtgac
cctgggtcac

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
atcgccegget
caccagaatg
gacgagatca
gtgggcaagg
gacggcttcce
agaaccctgg
ctgaagaaca
aacacctgta
gccaagctga
ggcgctgaaa
ggtcaggcett

catcatcacc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95

Tyr Pro

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



CN 109073639 A

.1l

18/76 7L

Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Tle
Tyr
Leu

385

Ser

Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Ala
Gly
370

Lys

Val

Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Lys
Phe
275
Pro

Asn

Cys

Gly
355
Tyr

Ser

Ile

100
Ile

Glu

Ser

Phe

Lys

180
Leu

Lys

Glu

Ile

260

Ala

Val

Thr

Pro

Asn

340

Phe

His

Thr

Glu

Asp
Arg
Asn
Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ile
Ile
His
Gln

Lys
405

Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Glu
Glu
Gln
Asn

390
Met

Glu
Glu
135
Gly
Asn
Lys
Tle
Ala
215
Lys
Met
Glu
Arg
Cys
295
Pro
Val
Asn
Gly
Asn
375

Ala

Asn

Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe
Lys
Leu
Gly
360
Glu

Ile

Thr

105
Leu

Phe
Thr
Tle
Tyr
185
His
Ala
Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Tyr
345
Trp
Gln

Asp

Gln

73

Arg
Pro
Ala
Trp
170
Tle
Pro
Tyr
Tle
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Phe
Thr
Gly

Glu

Phe
410

Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Gln
Gly
Ser
Tle

395
Thr

Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Tle
Thr
Leu
Gly
Gln
300
His
Leu
Gly
Met
Gly
380

Thr

Ala

Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Arg
Leu
Val
Tle
285
Thr
Pro
Arg
Leu
Val
365
Tyr

Asn

Val

110

Ser
Ser
His
Lys
Gly
190
Ala
Gly
Pro
Val
Val
270
Tle
Pro
Tle
Leu
Phe
350
Asp
Ala

Lys

Gly

Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Lys
Glu
255
Pro
Ile
Lys
Thr
Ala
335
Gly
Gly
Ala

Val

Lys
415

Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Ala
Trp
Asp
Asn

400
Glu
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Phe Asn His

Gly Phe
435

Asn

Asp

Glu
450
Tyr

Leu

Leu Glu

465
Gly

Asn Gly

Glu Ser Val

Ala Leu
515

Tyr

Lys

Tle
530
Tle

Arg
Tyr Pro
545
Gly

Glu Trp

His His His
210>
211>
212>
213>
220>
223>
<400> 19

ccatggtaag

19
1757
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc

agctgtctaa

Leu Glu

420
Leu Asp

Glu Arg

Lys Val

Lys

Ile

Thr

Arg

Arg Tle

Thr
440
Asp

Trp

Leu
455

Ser Gln

470

Phe
485

Asn

Cys

Lys
500
Asn Arg

Gln Gly

Glu Ala

Glu

Gly

Glu

Ala

Pro

Phe Tyr

Thr Tyr

Glu Ile
520
Glu Asn
535

Arg Asp

550

Val Leu
565
His His

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag

gagctacatc

Leu

Ser Thr

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct

aacgacaagg

Glu Asn Leu
425
Tyr

Asn Ala

Tyr His Asp
Asn
475

Cys

Leu Lys

His Lys
490
Tyr

Asp Pro

505
Asp

Gly Val

Leu Tyr Phe

Gln Ala
555

Gly

Gly
Phe Leu
570

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt

74

Lys
430
Leu

Asn Lys

Glu Leu

445
Asn

Ser Val

460
Asn

Ala Lys

Asp Asn Thr
Ser
510

Glu

Lys Tyr
Leu
525
Gly

Lys

Gln
540
Tyr

Gly

Val Arg

His His His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac

gctggtgetg

Val Asp

Val Leu

Lys Asn

Glu Ile
480
Cys Met
495
Glu Glu

Ser Thr

Ser Gly
Asp
560
His

Lys

His
575

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta

tggggaatcce

120
180
240
300
360
420
480
540
600
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accaccctag
ttgtgggcag
tgagagatca
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atatcgaaaa
gatggaccgg
gatatgccgce
acagcgtgat
tggagaagag
cctacaatgc
gcaatgtgaa
tcggcaacgg
agaacggcac
tcgacggegt
agggcggtte
acggtgaatg
atcactgata
<210> 20

211> 582

<212> PRT

213>
220>
223>

<400> 20

Met Val Ser Ala

1

Ser

Thr

35

Ser

50

Arg
65

Ile

Ala Phe

Asp Thr

Val Asn

Gly Val

Leu Gly

cacaagcgcc
cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
cctgtatttt
aatggtggat
cgatctgaag
cgagaagatg
aatcgagaac
cgagctgcecte
gaacctgtac
ctgctttgag
ctacgactac
gaaactggaa
tggttacatc
ggttctgetg
aaagctt 175

NILF5)

=i

Tle Va
Ala
20
Val

Asp Th

Asp Th

Leu Leu GI

Ala Le
70
Gl

Pro

Pro
85

Asn

gatcagcaga
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
caaggcctgt
ggctggtacg
tctacacaga
aacacccagt
ctgaacaaga
gtgctcetgg
gagaaggtga
ttctaccaca
cctaagtata
agcacaagaa
ccggaagcectce
tctaccttee
7

1 Leu

r Leu Cys

r Val

40

u Asp

55
u His

u Cys Glu

Tyr Val

Leu Glu

Lys His

Leu Gly

gcctgtacca
tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgcecetteca
ccaagctgag
ttggagccat
gctatcacca
acgccatcga
ttacagctgt
aagtggacga
agaatgagag
gaagccagct
agtgtgacaa
gcgaggaggce
tctatcaggg
cgcgtgacgg
tgggtcacca

Leu Leu
10

Ile Gly Tyr
25

Lys Asn

Asn Gly

Lys Cys

75
Leu Ser
90

Ser

75

gaatgccgat
aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
cgeecggettt
ccagaatgag
cgagatcaca
gggcaaggag
cggcttecetg
aaccctggac
gaagaacaat
cacctgtatg
caagctgaat
cgctgaaaac
tcaggcttac

tcatcaccac

Ala Ala Ala

Ala Asn
30

Thr Val

45

Leu Cys

His

Val

Lys
60
Asn Ile Ala

Thr Ala Ser

gcctatgtgt
agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
attgagggag
cagggatccg
aacaaggtga
ttcaaccacc
gatatttgga
taccacgaca
gccaaggaga
gagtctgtga
agagaggaga
ctgtatttte
gttcgtaaag

catcaccatc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp

95

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser Tyr Ile

Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Ala
Trp
Asp

385

Asn

Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Ile
Tyr
370

Leu

Ser

Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Lys
Phe
275
Pro
Asn
Cys
Arg
Ala
355
Gly

Lys

Val

Val
100
Tle
Glu
Ser
Phe
Lys
180
Leu
Tyr
Lys
Glu
Tle
260
Ala
Val
Thr
Pro
Asn
340
Gly
Tyr

Ser

Ile

Glu

Asp

Asn
Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ser
Phe
His
Thr

Glu

Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Ile
His
Gln

390
Lys

Pro
Glu
Glu
135
Gly
Asn
Lys
Ile
Ala
215
Lys

Met

Glu

Cys
295
Pro
Val
Glu

Glu

Gln
375

Asn

Met

Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe
Lys
Asn
Gly
360
Asn

Ala

Asn

Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Ala
Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Leu
345
Gly
Glu
Tle

Thr

76

Asp

Arg

Pro

Ala

Trp

170

Ile

Pro

Tyr

Ile

Tyr

250

Gly

Gly

Thr

Asn

Thr

330

Tyr

Trp

Gln

Asp

Gln

Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Phe
Thr
Gly
Glu

395
Phe

Gly
Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Tle
Thr
Leu
Gly
Gln
300
His
Leu
Gln
Gly
Ser
380

Ile

Thr

Thr
Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Arg
Leu
Val
Tle
285

Thr

Pro

Gly
Met
365
Gly

Thr

Ala

Cys
110
Ser
Ser
His
Lys
Gly
190
Ala
Gly
Pro
Val
Val
270
Tle
Pro
Tle
Leu
Leu
350
Val
Tyr

Asn

Val

Tyr

Ser

Trp

Ala

Gly

175

Lys

Asp

Ser

Lys

Glu

255

Pro

Ile

Lys

Thr

Ala

335

Phe

Asp

Ala

Lys

Gly

Pro
Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Gly
Gly
Ala
Val

400
Lys
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Glu Phe Asn
Gly
435
Glu

Asp Asp

Leu
450
Leu

Leu
Asn Tyr
465
Ile

Gly Asn

Met Glu Ser

Glu Ala Lys

515

Thr Arg Ile
530

Gly Tyr Ile

545

Asp

Gly Glu

His His His
210>
211>
212>
213>
220>
223>
<400> 21

ccatggtaag

21
1760
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg

gagccaagtc

405
His Leu
420
Phe Leu

Asn Glu

Glu Lys

Glu

Asp

Arg

Val

Lys Arg

Ile Trp
440
Thr Leu
455

Arg Ser

470

Gly Cys
485
Val Lys
500
Leu Asn

Tyr Gln

Pro Glu

Phe

Asn

Arg

Gly

Ala

Glu Phe

Gly Thr

Glu Glu
520
Ala Glu
535

Pro Arg

550

Val
565
His His
580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac

cttttacaag

Leu

Leu Ser

His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata

aacctgatct

410
Ile Glu
425

Thr

Asn

Tyr Asn

Asp Tyr His

Gln Lys
475

Lys

Leu

His
490
Asp

Tyr
Tyr Tyr
505
Ile

Asp Gly

Asn Leu Tyr

Gln
55h
Leu

Asp Gly

Thr Phe
570

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa

7

Lys
430
Leu

Leu Asn

Ala Glu
445
Asp Ser Asn
460
Asn

Asn Ala

Cys Asp Asn
Tyr
510

Leu

Pro Lys

Val Lys
525
Phe GlIn
540

Ala

Gly

Tyr Val

Gly His His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt

gaagggcaac

415

Lys Val

Leu Val

Val Lys

Glu
480
Cys

Lys

Thr
495
Ser Glu

Glu Ser

Gly Ser
Lys
560
His

Arg

His
575

tctgeectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg

agctacccta

120
180
240
300
360
420
480
540
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agctgtctaa
accaccctag
ttgtgggcag
tgagagatca
tcacatttga
atgctggcte
agacacctaa
tcggcaagtg
atagccctga
gaggatggac
ccggatatge
tgaacagcgt
acctggagaa
ggacctacaa
acagcaatgt
agatcggcaa
tgaagaacgg
agatcgacgg
ttcagggcgg
aagacggtga
atcatcactg
210> 22
211> 584
212> PRT
213>
220>
223>

<400> 22

Met Val Ser Ala

1

Ser

Thr
35

Ser
50

Ala Phe

Asp Thr

Val Asn

gagctacatc
cacaagcgcc
cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
aaacctgtat
cggaatggtg
cgccgatcetg
gatcgagaag
gagaatcgag
tgccgagetg
gaagaacctg
cggetgettt
cacctacgac
cgtgaaactg
ttctggttac
atgggttctg

ataaaagctt

NILF5

=i

Ile

Ala
20
Val

Asp

Asp

Leu Leu

Val

Thr

Thr

Glu

aacgacaagg
gatcagcaga
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
tttcaaggcc
gatggectggt
aagtctacac
atgaacaccc
aacctgaaca
ctcgtgetcee
tacgagaagg
gagttctacc
taccctaagt
gaaagcacaa
atcccggaag
ctgtctacct
1760

Leu

Leu Cys
Val

40
Asp
55

Tyr Val

Leu Glu

Lys His

gcaaagaagt
gcctgtacca
tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgcecetteca
ccaagctgag
tgtttggagce
acggctatca
agaacgccat
agtttacagc
agaaagtgga
tggagaatga
tgagaagcca
acaagtgtga
atagcgagga
gaatctatca
ctccgegtga
tcctgggtceca

Leu Leu
10

Ile Gly Tyr
25

Lys Asn

Asn Gly

gctggtgetg
gaatgccgat
aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
catcgccgge
ccaccagaat
cgacgagatc
tgtgggcaag
cgacggctte
gagaaccctg
gctgaagaac
caacacctgt
ggccaagctg
gggegetgaa
cggtcaggcet

ccatcatcac

Ala Ala Ala

Ala Asn
30

Thr Val

45

Leu Cys

His

Val

Lys
60

tggggaatcce
gcctatgtgt
agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
tttattgagg
gagcagggat
acaaacaagg
gagttcaacc
ctggatattt
gactaccacg
aatgccaagg
atggagtctg
aatagagagg
aacctgtatt
tacgttcgta

caccatcacc

Ala
15

Asn

His
Ser
Thr

His

Lys Leu

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

Gly Val Ala Leu His Asn Ile Ala

70
Glu

Arg Pro Leu Gly Gly

65
Ile

Trp
80
Trp

Lys Cys
75

Leu Gly Asn Pro Cys Glu Ser Leu Ser Thr Ala Ser Ser

78



CN 109073639 A
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Ser Tyr Ile

Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Arg
Gly
Tyr
Asp
Ala
305
Gly
Gly
Phe

Asp

Ala
385

Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Asp
Asp
Ala
Thr
290
Ile
Lys
Leu
Gly
Gly

370
Ala

Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Lys
Phe
275
Pro

Asn

Cys

Ala
355
Trp

Asp

Val
100
Tle
Glu
Ser
Phe
Lys
180
Leu
Tyr
Lys
Glu
Tle
260
Ala
Val
Thr
Pro
Asn
340
Tle

Tyr

Leu

85
Glu

Asp
Arg
Asn
Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys
325
Ile
Ala

Gly

Lys

Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310
Tyr
Pro
Gly

Tyr

Ser
390

Pro
Glu
Glu
135
Gly
Asn
Lys
Ile
Ala
215
Lys

Met

Glu

Cys
295

Pro

Val

Ser

Phe

His

375
Thr

Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe
Lys
Tle
Tle
360
His

Gln

Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Ala
Glu
Tyr
Thr
265
Ala
Thr
Gln
Ser
Glu
345
Glu

Gln

Asn

79

90
Asp

Arg
Pro
Ala
Trp
170
Ile
Pro
Tyr
Ile
Tyr
250
Gly
Gly
Thr
Asn
Thr
330
Asn
Gly

Asn

Ala

Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315
Lys
Leu
Gly

Glu

Ile
395

Gly
Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Ile
Thr
Leu
Gly
Gln
300
His

Leu

Trp

Gln
380
Asp

Thr
Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Arg
Leu
Val
Tle
285

Thr

Pro

Phe
Thr
365
Gly

Glu

Cys
110
Ser
Ser
His
Lys
Gly
190
Ala
Gly
Pro
Val
Val
270
Tle
Pro
Tle
Leu
Gln
350
Gly

Ser

Ile

95
Tyr

Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Lys
Glu
255
Pro
Ile
Lys
Thr
Ala
335
Gly
Met

Gly

Thr

Pro
Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320
Thr
Leu
Val

Tyr

Asn
400



CN 109073639 A

5l %R

25/76 T

Lys Val Asn

Gly Lys Glu

Val Asp
435
Leu

Lys

Val
450
Lys

Leu

Val
465
Lys

Asn

Glu Ile

Thr Cys Met

Glu Glu
515
Thr

Ser
Glu Ser
530
Gly Ser
545

Arg

Gly

Lys Asp

His His His
210>
211>
212>
213>
220>
223>
<400> 23

ccatggtaag

23
1766
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga

caagcagctg

Val
405

Asn

Ser

Phe
420
Asp Gly

Leu Glu

Leu Tyr

Ile

His

Phe

Asn

Glu

Glu Lys

Leu Glu

Asp
440
Arg

Leu

Glu
455

Lys Val

470

Gly Asn
485
Glu Ser
500
Ala Lys

Arg Tle

Tyr Ile

Gly

Val

Leu

Tyr

Pro

Cys Phe

Lys Asn
Arg
520
Gly

Asn

Gln
535

Glu Ala

550

Glu
565
His

Gly

His
580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct

gcctaatcac

His

Val Leu

His His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata

Asn Thr
410
Arg

Met
Lys Ile
425
Ile

Trp Thr

Thr Leu Asp
Gln
475

Tyr

Arg Ser

Glu Phe
490
Gly Thr
505

Glu

Tyr

Glu Ile

Ala Glu Asn
Asp
555

Thr

Pro Arg

Ser
570

Leu

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac

80

Gln Phe Thr

Glu Leu
430

Ala

Asn

Asn
445
His

Tyr
Tyr Asp
460
Leu

Lys Asn

His Lys Cys
Pro
510

Val

Asp Tyr

Gly
525

Asp
Leu Phe
540
Gly

Gln Ala

Phe Leu Gly

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt

Ala
415

Asn

Val

Lys

Glu Leu

Ser Asn

Ala
480

Asn

Asn

Asp
495
Lys Tyr

Lys Leu

Gln Gly
Val
560
His

Tyr

His
575

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga

cctcatgecg

120
180
240
300
360
420
480
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gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
tgagagatca
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atatccctag
ttgagggagg
agggatccgg
acaaggtgaa
tcaaccacct
atatttggac
accacgacag
ccaaggagat
agtctgtgaa
gagaggagat
tgtattttca
ttcgtaaaga
atcaccatca
210> 24

<211> 585

<212> PRT

213>
220>
223>

<400> 24

Met Val Ser Ala

1

Ser Ala Phe Ala

Thr Asp Thr Val

35

Ser Val Asn Leu

50

Arg Gly Val Ala

65

cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
catcgaaaac
atggaccgga
atatgccgcece
cagcgtgatce
ggagaagaga
ctacaatgcc
caatgtgaag
cggcaacggce
gaacggcacc
cgacggcegtg
gggeggttet
cggtgaatgg
tcactgataa

NILF5

=i

5

20

Tle Val

Asp Thr

Asp Thr

Leu Glu

Pro Leu
70

aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
ctgtattttc
atggtggatg
gatctgaagt
gagaagatga
atcgagaacc
gagctgctceg
aacctgtacg
tgctttgagt
tacgactacc
aaactggaaa
ggttacatcc
gttctgetgt
aagctt 176

Leu Cys

40

95

ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgceetteca
ccaagctgag
aaggcctgtt
gctggtacgg
ctacacagaa
acacccagtt
tgaacaagaa
tgctcctgga
agaaggtgag
tctaccacaa
ctaagtatag
gcacaagaat
cggaagctcce

ctaccttccet
6

Leu Tyr Val Leu Leu

10
Ile Gly Tyr
25

Val Leu Glu Lys Asn

Asp Lys His Asn Gly

His Leu Gly Lys Cys

75

81

gaagggcaac
gctggtgetg
gaatgccgat
aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
tggagccatc
ctatcaccac
cgccatcgac
tacagctgtg
agtggacgac
gaatgagaga
aagccagctg
gtgtgacaac
cgaggaggcc
ctatcagggc
gcgtgacggt
gggtcaccat

Ala Ala Ala

Ala Asn
30

Thr Val

45

Leu Cys

His

Val

Lys
60

Asn Ile Ala

agctacccta
tggggaatcce
gcctatgtgt
agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
gceggettta
cagaatgagc
gagatcacaa
ggcaaggagt
ggcttcetgg
accctggact
aagaacaatg
acctgtatgg
aagctgaata
gctgaaaacc
caggcttacg

catcaccacc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp

80

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ile Leu Gly

Ser
Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Thr
Pro
Arg
Ser
Gly
305
Tle
Thr
Leu

Val

Tyr

Tyr
Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Gly
Gly
Tyr
Asp
290
Ala
Gly
Gly
Phe
Asp

370
Ala

Tle
Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Gln
Asp
Ala
275
Thr
Tle
Lys
Leu
Gly
355

Gly

Ala

Asn
Val
100
Tle
Glu
Ser
Phe
Lys

180
Leu

Lys

Ala

Lys

260

Phe

Pro

Asn

Cys

340

Ala

Trp

Asp

Pro
85

Glu
Asp
Arg
Asn
Tyr

165
Leu

Gln
Lys
Ala
245
Tle
Ala
Val
Thr
Pro
325
Asn
Tle

Tyr

Leu

Glu

Thr

Tyr

Phe

Lys

150

Lys

Ser

Gly

Asn

Phe

230

Gly

Thr

Met

His

Ser

310

Lys

Ser

Ala

Gly

Lys

Cys
Pro
Glu
Glu
135
Gly
Asn
Lys
Ile
Ala

215
Lys

Phe

Glu

295

Leu

Tyr

Pro

Gly

Tyr

375

Ser

Glu
Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Met
Glu
Arg
280
Cys
Pro
Val
Gln
Phe
360
His

Thr

Ser Leu Ser

Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Ala
Glu
Asn
Ala
265
Asn
Asn
Phe
Lys
Arg
345
Tle
His
Gln

82

90
Asp

Arg
Pro
Ala
Trp
170
Tle
Pro
Tyr
Gly
Tyr
250
Thr
Ala
Thr
Gln
Ser
330
Glu
Glu

Gln

Asn

Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Met
235
Tyr
Gly
Gly
Thr
Asn
315
Thr
Arg
Gly

Asn

Ala

Thr
Gly
Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Tle
Trp
Asn
Ser
Cys
300
Tle
Lys
Arg
Gly
Glu

380
Ile

Ala
Thr
Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Asp
Thr
Leu
Gly
285
Gln
His
Leu
Lys
Trp
365

Gln

Asp

Ser
Cys
110
Ser
Ser
His
Lys
Gly
190
Ala
Gly
Tyr
Leu
Val
270
Tle
Thr
Pro
Arg
Lys
350
Thr

Gly

Glu

Ser
95

Tyr
Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Glu
Val
255
Val
Tle
Pro
Tle
Leu
335
Arg
Gly

Ser

Ile

Trp

Pro

Val

Pro

Gly

160

Asn

Glu

Gln

Ser

Gly

240

Glu

Pro

Ile

Lys

Thr

320

Ala

Gly

Met

Gly

Thr
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385 390 395 400
Asn Lys Val Asn Ser Val Ile Glu Lys Met Asn Thr Gln Phe Thr Ala

405 410 415
Val Gly Lys Glu Phe Asn His Leu Glu Lys Arg Ile Glu Asn Leu Asn
420 425 430
Lys Lys Val Asp Asp Gly Phe Leu Asp Ile Trp Thr Tyr Asn Ala Glu
435 440 445
Leu Leu Val Leu Leu Glu Asn Glu Arg Thr Leu Asp Tyr His Asp Ser
450 455 460
Asn Val Lys Asn Leu Tyr Glu Lys Val Arg Ser Gln Leu Lys Asn Asn
465 470 475 480
Ala Lys Glu Ile Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp
485 490 495
Asn Thr Cys Met Glu Ser Val Lys Asn Gly Thr Tyr Asp Tyr Pro Lys
500 505 510
Tyr Ser Glu Glu Ala Lys Leu Asn Arg Glu Glu Ile Asp Gly Val Lys
515 520 525
Leu Glu Ser Thr Arg Ile Tyr Gln Gly Ala Glu Asn Leu Tyr Phe Gln
530 535 540
Gly Gly Ser Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr
545 550 555 560
Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly His
565 570 575
His His His His His His His His His
580 585
<210> 25
211> b5
<212> PRT
213> NI
220>
223> AR
<400> 25
Glu Gly Met Ile Asp
1 5
<210> 26
Q211> 7
<212> PRT
213> NI
220>

83
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<223> E R

<400> 26

Glu Gly Thr Gly Gln Ala Ala

1

<210>
211>
<212>
<213>
<220>
223>
<400>

27
13
PRT

27

5

NILF5

=i

Glu Gly Met Ile Asp Tyr Glu Gly Thr Gly Gln Ala Ala

1
210>
211>
212>
213>
220>
223>
<400> 28
ccatggtaag

28
1770
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
gcacaggcca
agatcacatt
gaaatgctgg
gtcagacacc
ccatcggcaa
gaaatagccc

ttattgaggg

5

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
ggcagceegge
tgaggccacc
ctctggcatce
taagggcgcce
gtgtcctaag
tcagagggag
aggatggacc

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
agaatgaatt
ggaaatctgg
attatctctg
attaatacca
tatgtgaaga
agacgcaaga

ggaatggtgg

10

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga
actactggac
tggtgcctag
atacccctgt
gcetgeecett
gcaccaagct
agagaggcct
atggctggta

84

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
gctggtgetg
gaatgccgat
aggcatgatt
cctggtggaa
atatgcattt
gcacgactgt
ccagaatatt
gagactggct
gtttggagcce

cggctatcac

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt
gattacgaag
cctggegata
gctatggaga
aataccacct
caccctatca
accggtctga
atcgccegget

caccagaatg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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agcagggatc
caaacaaggt
agttcaacca
tggatatttg
actaccacga
atgccaagga
tggagtctgt
atagagagga
acctgtattt
acgttcgtaa
accatcacca
<210> 29
211> 583
<212> PRT
213>
220>
223>
<400> 29
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130
His

Ser

Asn Asp

145

Ala Lys Ser

cggatatgcce
gaacagcgtg
cctggagaag
gacctacaat
cagcaatgtg
gatcggcaac
gaagaacggc
gatcgacggce
tcagggeggt
agacggtgaa

tcatcactga

NILF5

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp

Glu Arg

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

gccgatctga
atcgagaaga
agaatcgaga
gccgagetge
aagaacctgt
ggctgetttg
acctacgact
gtgaaactgg
tctggttaca
tgggttctge

taaaaagctt

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

Phe Tyr

Lys

Asn Leu

agtctacaca
tgaacaccca
acctgaacaa
tcgtgctect
acgagaaggt
agttctacca
accctaagta
aaagcacaag
tcccecggaage
tgtctacctt
1770

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

Leu Arg Glu

Phe Pro Lys

Thr Ala Ala

155
Leu

Ile Trp

85

gaacgccatc
gtttacagct
gaaagtggac
ggagaatgag
gagaagccag
caagtgtgac
tagcgaggag
aatctatcag
tccgegtgac
cctgggtcac

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

Val Lys Lys

gacgagatca
gtgggcaagg
gacggcttcce
agaaccctgg
ctgaagaaca
aacacctgta
gccaagctga
ggcgctgaaa
ggtcaggcett

catcatcacc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

Ala Gly
160

Gly Asn

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser Tyr Pro

Val
Gln
Arg
225
Thr
Pro
Arg
Ser
Gly
305
Tle
Thr
Gly
Gly
Ala
385
Val
Lys
Val

Val

Lys
465

Leu
Ser
210
Tyr

Gly

Gly

Asp

290

Ala

Gly

Gly

Ala

370

Asp

Asn

Glu

Asp

Leu

450

Asn

Val
195
Leu
Ser
Gln
Asp
Ala
275
Thr
Tle
Lys
Leu
Tle
355
Tyr
Leu
Ser
Phe
Asp
435

Leu

Leu

Lys
180
Leu
Tyr
Lys
Ala
Lys
260
Phe
Pro
Asn
Cys
Arg
340
Ala
Gly
Lys
Val
Asn
420
Gly

Glu

Tyr

165
Leu

Trp
Gln
Lys
Ala
245
Tle
Ala
Val
Thr
Pro
325
Asn
Gly
Tyr
Ser
Tle
405
His
Phe

Asn

Glu

Ser
Gly
Asn
Phe
230
Gly
Thr
Met
His
Ser
310
Lys
Ser
Phe
His
Thr
390
Glu
Leu
Leu

Glu

Lys
470

Lys

Ile

Ala

215

Lys

Arg

Phe

Glu

Asp

295

Leu

Tyr

Pro

Ile

His

375

Gln

Lys

Glu

Asp

455
Val

Ser
His
200
Asp
Pro
Met
Glu
280
Cys
Pro
Val
Glu
Glu
360
Gln
Asn
Met
Lys
Tle
440

Thr

Arg

Tyr
185
His
Ala
Glu
Asn
Ala
265
Asn
Asn
Phe
Lys
Asn
345
Gly
Asn
Ala
Asn
Arg
425
Trp

Leu

Ser

86

170
Tle Asn

Pro Ser

Tyr Val

Gly Met
235

Tyr Tyr

250

Thr Gly

Ala Gly

Thr Thr

Gln Asn
315

Ser Thr

330

Leu Tyr

Gly Trp
Glu Gln
Ile Asp
395
Thr Gln
410
Ile Glu
Thr Tyr

Asp Tyr

Gln Leu
475

Asp
Thr
Phe
220
Tle
Trp
Asn
Ser
Cys
300
Tle
Lys
Phe
Thr
Gly
380
Glu
Phe
Asn
Asn
His

460
Lys

Lys
Ser
205
Val
Asp
Thr
Leu
Gly
285
Gln
His
Leu
Gln
Gly
365
Ser
Tle
Thr
Leu
Ala
445

Asp

Asn

Gly
190
Ala
Gly
Tyr
Leu
Val
270
Ile

Thr

Pro

Gly
350
Met
Gly
Thr
Ala
Asn
430
Glu

Ser

Asn

175
Lys

Asp
Ser
Glu
Val
255
Val
Tle
Pro
Tle
Leu
335
Leu
Val
Tyr
Asn
Val
415
Lys
Leu

Asn

Ala

Glu
Gln
Ser
Gly
240
Glu
Pro
Ile
Lys
Thr
320
Ala
Phe
Asp
Ala
Lys
400
Gly
Lys
Leu

Val

Lys
480
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Glu Ile Gly

Cys Met Glu
Glu Glu Ala

515
Thr Arg
530

Gly

Ser
Ser Tyr
545
Lys

Asp Gly

His His His
210>
211>
212>
213>
220>
223>
<400> 30

ccatggtaag

30
1763
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
gcacaggcca
agatcacatt
gaaatgctgg
gtcagacacc
ccatcggcaa

gaaatagccc

Gly
485
Val

Asn

Ser
500
Lys Leu

Ile Tyr

Ile Pro

Cys

Lys

Asn

Gln

Glu

Phe Glu

Asn Gly
Glu
520
Ala

Arg

Gly
535

Ala Pro

550

Glu
565
His His

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
ggcagceegge
tgaggccacc
ctctggcatce
taagggcgcce
gtgtcctaag

tgaaaacctg

Val

His

Leu Leu

His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
agaatgaatt
ggaaatctgg
attatctctg
attaatacca
tatgtgaaga
tattttcaag

Phe Tyr His
490

Thr Tyr Asp

505

Glu Ile Asp

Glu Asn Leu

Asp Gly

555
Thr Phe
570

Arg

Ser

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga
actactggac
tggtgcctag
atacccctgt
gcetgeecett
gcaccaagct

gcetgtttgg

87

Lys Cys Asp
Lys
510

Lys

Tyr Pro
Val
525
Phe

Gly
Tyr Gln
540
Gln

Ala Tyr

Leu Gly His

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat
aggcatgatt
cctggtggaa
atatgcattt
gcacgactgt
ccagaatatt
gagactggct

agccatcgcece

Asn Thr
495
Tyr Ser
Leu Glu

Gly Gly

Val Arg
560
His His

075

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt
gattacgaag
cctggegata
gctatggaga
aataccacct
caccctatca
accggtctga
ggctttattg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



CN 109073639 A

FF

5l %R

33/76 T

agggaggatg
gatccggata
aggtgaacag
accacctgga
tttggaccta
acgacagcaa
aggagatcgg
ctgtgaagaa
aggagatcga
attttcaggg
gtaaagacgg
accatcatca
<210> 31
<211> 590
<212> PRT
213>
220>
223>
<400> 31
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile
Phe
115

Phe

Gly Asp

Ser
130
His

Ser

Asn
145

Asp

gaccggaatg
tgccgecegat
cgtgatcgag
gaagagaatc
caatgccgag
tgtgaagaac
caacggctgce
cggcacctac
cggcgtgaaa
cggttctggt
tgaatgggtt

ctgataaaag

NILF5

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp

Glu Arg

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

gtggatggct
ctgaagtcta
aagatgaaca
gagaacctga
ctgctegtge
ctgtacgaga
tttgagttct
gactacccta
ctggaaagca
tacatcccegg
ctgctgtcta
ctt 1763

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

ggtacggcta
cacagaacgc
cccagtttac
acaagaaagt
tcctggagaa
aggtgagaag
accacaagtg
agtatagcga
caagaatcta
aagctccgeg

ccttcetggg

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105
Leu

Arg Glu

Phe Pro Lys

Thr Ala Ala

155

88

tcaccaccag
catcgacgag
agctgtgggce
ggacgacggce
tgagagaacc
ccagctgaag
tgacaacacc
ggaggccaag
tcagggcgcet
tgacggtcag

tcaccatcat

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

aatgagcagg
atcacaaaca
aaggagttca
ttcctggata
ctggactacc
aacaatgcca
tgtatggagt
ctgaatagag
gaaaacctgt
gcttacgtte

caccaccatc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

Ala Gly

160

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ala

Asp

Tyr

His

Ala

225

Glu

Tyr

Thr

Ala

Thr

305

Gln

Ser

Leu

Gly

Glu

385

Ile

Thr

Ile

Thr

Asp

Lys
Tyr
Ile
Pro
210
Tyr
Ile
Tyr
Gly
Gly
290
Thr
Asn
Thr
Tyr
Trp
370
Gln
Asp
Gln
Glu
Tyr

450
Tyr

Ser
Glu
Asn
195
Ser
Val
Ala
Trp
Asn
275
Ser
Cys
Tle
Lys
Phe
355
Thr
Gly
Glu
Phe
Asn
435

Asn

His

Phe
Gly
180
Asp
Thr
Phe
Tle
Thr
260
Leu
Gly
Gln
His
Leu
340
Gln
Gly
Ser
Tle
Thr
420

Leu

Ala

Tyr
165
Thr
Lys
Ser
Val
Arg
245
Leu
Val
Ile
Thr
Pro
325
Arg
Gly
Met
Gly
Thr
405
Ala
Asn

Glu

Ser

Lys

Gly

Gly

Ala

Gly

230

Pro

Val

Val

Ile

Pro

310

Ile

Leu

Leu

Val

Tyr

390

Asn

Val

Lys

Leu

Asn

Asn
Gln
Lys
Asp
215
Ser
Lys
Glu
Pro
Ile
295
Lys
Thr
Ala
Phe
Asp
375
Ala
Lys
Gly
Lys
Leu

455
Val

Leu
Ala
Glu
200
Gln
Ser
Val
Pro
Arg
280
Ser
Gly
Tle
Thr
Gly
360
Gly
Ala
Val
Lys
Val
440

Val

Lys

Ile Trp Leu

Ala
185
Val
Gln
Arg
Arg
Gly
265
Tyr
Asp
Ala
Gly
Gly
345
Ala
Trp
Asp
Asn
Glu
425
Asp
Leu

Asn

89

170
Tyr

Leu
Ser
Tyr
Asp
250
Asp
Ala
Thr
Ile
Lys
330
Leu
Ile
Tyr
Leu
Ser
410
Phe
Asp

Leu

Leu

Pro
Val
Leu
Ser
235
Gln
Lys
Phe
Pro
Asn
315
Cys
Arg
Ala
Gly
Lys
395
Val
Asn
Gly

Glu

Tyr

Val
Lys
Leu
Tyr
220
Lys
Glu
Tle
Ala
Val
300
Thr
Pro
Asn
Gly
Tyr
380
Ser
Tle
His
Phe
Asn

460
Glu

Glu
Leu
Trp
205
Gln
Lys
Gly
Thr
Met
285
His
Ser
Lys
Ser
Phe
365
His
Thr
Glu
Leu
Leu
445

Glu

Lys

Gly
Ser
190
Gly
Asn
Phe
Arg
Phe
270
Glu
Asp
Leu
Tyr
Pro
350
Tle
His
Gln
Lys
Glu
430
Asp

Arg

Val

Met
175
Lys
Tle
Ala
Lys
Met
255
Glu
Arg
Cys
Pro
Val
335
Glu
Glu
Gln
Asn
Met
415
Lys
Tle

Thr

Arg

Ile

Ser

His

Asp

Pro

240

Asn

Ala

Asn

Asn

Phe

320

Lys

Asn

Gly

Asn

Ala

400

Asn

Arg

Trp

Leu

Ser
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465
Gln Leu Lys

Tyr His Lys
Tyr
515

Gly

Tyr Asp

Ile Asp
530
Asn Leu Tyr
545
Asp

Gly Gln

Thr Phe Leu
210>
211>
212>
213>
220>
223>
<400> 32

ccatggtaag

32
1785
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
gcacaggcca
aagtgctggt
accagaatgc
ctgaaattgc
ccctggtgga
gatatgcatt
tgcacgactg

tccagaatat

470

Asn
485
Asp

Asn

Cys
500
Pro Lys

Val Lys

Phe Gln

Ala

Asn

Tyr

Leu

Gly

Lys Glu

Thr Cys
Glu
520

Ser

Ser

Glu
535

Gly Ser

550

Ala Tyr
565
Gly His

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
ggcagcctac
getgtgggga
cgatgcctat
cattagaccc
acctggcgat
tgctatggag
taataccacc

tcaccctate

Val

His

Arg Lys

His His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
cctaagctgt
atccaccacc
gtgtttgtgg
aaagtgagag
aagatcacat
agaaatgctg
tgtcagacac

accatcggca

475
Gly Asn
490
Glu

Tle
Met Ser
505
Glu

Ala Lys

Thr Arg Ile
Ile
555

Glu

Gly Tyr
Gly
570
His

Asp

His

585

His

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgga
ctaagagcta
ctagcacaag
gcagcagcag
atcaggaagg
ttgaggccac
gctctggceat
ctaagggcgce
agtgtcctaa

90

Gly Cys Phe

Val Asn
510

Arg

Lys

Asn
525
Gln

Leu
Tyr Gly
540
Pro

Glu Ala

Trp Val Leu

His His His

590

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
aggcatgatt
catcaacgac
cgccgatcag
atacagcaaa
cagaatgaat
cggaaatctg
cattatctct
cattaatacc

gtatgtgaag

480
Glu Phe
495
Gly Thr

Glu Glu

Ala Glu

Arg
560

Ser

Pro

Leu
575

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
gattacgaag
aagggcaaag
cagagcctgt
aagttcaagc
tactactgga
gtggtgccta
gatacccctg
agcctgecect

agcaccaagc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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tgagactggce
gagccatcgce
atcaccacca
ccatcgacga
cagctgtggg
tggacgacgg
atgagagaac
gccagctgaa
gtgacaacac
aggaggccaa
atcagggcgce
gtgacggtca
gtcaccatca
<210> 33
211> 591
<212> PRT

taccggtctg
cggctttatt
gaatgagcag
gatcacaaac
caaggagttc
cttcctggat
cctggactac
gaacaatgcc
ctgtatggag
gctgaataga
tgaaaacctg
ggcttacgtt

tcaccaccat

213> NLR5

<220>

<223> E R

<400> 33
Met Val Ser
1
Ser Ala Phe
Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130
Gly

Ser

Glu Thr

Ala Ile Va
Ala
20

Val

Asp Th

Asp Th

Leu Leu GI

Ala Le
70
Gl

Pro

Pro
85
Glu

Asn

Val
100
Tle

Th

Asp Ty

Glu Arg Ph

Gly GIn Al

agaaatagcc
gagggaggat
ggatccggat
aaggtgaaca
aaccacctgg
atttggacct
cacgacagca
aaggagatcg
tctgtgaaga
gaggagatcg
tattttcagg
cgtaaagacg

caccatcatc

1 Leu Tyr

r Leu Cys

Val Leu
40

Lys

r

u
95

u His Leu

u Cys Glu

r Pro Ser

Glu Glu
120
Tle

r

Glu
135
Ala

e

a Trp

ctgaaaacct
ggaccggaat
atgccgecga
gcgtgatcga
agaagagaat
acaatgccga
atgtgaagaa
gcaacggctg
acggcaccta
acggcgtgaa
geggttctgg
gtgaatgggt
actgataaaa

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

Leu Arg Glu

Phe Pro Glu

Pro Asn His

91

gtattttcaa
ggtggatggce
tctgaagtct
gaagatgaac
cgagaacctg
gctgetegtg
cctgtacgag
ctttgagttc
cgactaccct
actggaaagc
ttacatcccg
tctgetgtet
agctt 1785

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110
Gln Leu Ser
125
Met

Gly Ile

140

Ser Asn

ggecctgtttg
tggtacggct
acacagaacg
acccagttta
aacaagaaag
ctcctggaga
aaggtgagaa
taccacaagt
aagtatagcg
acaagaatct
gaagctccge

accttcctgg

Ala
15

Asn

His

Ser

Thr His

Lys Leu
Gly
80
Ser Trp
95
Tyr Pro

Ser Val

Asp Tyr

Lys Gly

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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145

Val Thr Ala

Leu
Ser
His
Asp
225
Pro
Asn
Ala
Asn
Asn
305
Phe
Lys
Asn
Gly
Asn
385
Ala
Asn

Arg

Trp

Tle
Tyr
His
210
Ala
Glu
Tyr
Thr
Ala
290
Thr
Gln
Ser
Leu
Gly
370
Glu
Tle
Thr

Ile

Thr
450

Trp

Ile
195

Pro
Tyr
Ile
Tyr
Gly
275
Gly
Thr
Asn
Thr
Tyr
355
Trp
Gln
Asp
Gln
Glu

435
Tyr

Ala
Leu
180
Asn
Ser
Val
Ala
Trp
260
Asn
Ser
Cys
Tle
Lys
340
Phe
Thr
Gly
Glu
Phe
420

Asn

Asn

Cys
165
Val
Asp
Thr
Phe
Tle
245
Thr
Leu
Gly
Gln
His
325
Leu
Gln
Gly
Ser
Tle
405
Thr

Leu

Ala

150

Pro
Lys
Lys
Ser
Val
230
Arg
Leu
Val
Ile
Thr
310
Pro
Arg
Gly
Met
Gly
390
Thr
Ala

Asn

Glu

His
Lys
Gly
Ala
215
Gly
Pro
Val
Val
Tle
295
Pro
Tle
Leu
Leu
Val
375
Tyr
Asn
Val

Lys

Leu
455

Ala
Gly
Lys
200
Asp
Ser
Lys
Glu
Pro
280
Ile
Lys
Thr
Ala
Phe
360
Asp
Ala
Lys
Gly
Lys

440
Leu

Gly
Asn
185
Glu
Gln
Ser
Val
Pro
265
Arg
Ser
Gly
Ile
Thr
345
Gly
Gly
Ala
Val
Lys
425

Val

Val

92

Ala
170
Ser
Val
Gln
Arg
Arg
250
Gly
Tyr
Asp
Ala
Gly
330
Gly
Ala
Trp
Asp
Asn
410
Glu

Asp

Leu

155
Lys

Tyr
Leu
Ser
Tyr
235
Asp
Asp
Ala
Thr
Ile
315
Lys
Leu
Ile
Tyr
Leu
395
Ser
Phe

Asp

Leu

Ser
Pro
Val
Leu
220
Ser
Gln
Lys
Phe
Pro
300
Asn
Cys
Arg
Ala
Gly
380
Lys
Val
Asn

Gly

Glu
460

Phe
Lys
Leu
205
Tyr
Lys
Glu
Tle
Ala
285
Val
Thr
Pro
Asn
Gly
365
Tyr
Ser
Tle
His
Phe

445

Asn

Tyr
Leu
190
Trp
Gln
Lys
Gly
Thr
270
Met
His
Ser
Lys
Ser
350
Phe
His
Thr
Glu
Leu
430

Leu

Glu

Lys
175
Ser
Gly
Asn
Phe
Arg
255
Phe
Glu
Asp
Leu
Tyr
335
Pro
Ile
His
Gln
Lys
415
Glu

Asp

Arg

160

Asn
Lys
Ile
Ala
Lys
240
Met
Glu
Arg
Cys
Pro
320
Val
Glu
Glu
Gln
Asn
400
Met
Lys

Ile

Thr
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Leu Asp Tyr

465

Ser Gln Leu

Phe Tyr His

Thr Asp

515

Tyr
Glu Ile
530
Glu Asn
545

Arg

Leu

Asp Gly

Ser Thr Phe
210>
211>
212>
213>
220>
223>
<400> 34

ccatggtaag

34
1787
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
gcatgattga
gagtgacagc
tggtgaagaa
aagaagtgct
tgtaccagaa
agcctgaaat
ggaccctggt
ctagatatgc
ctgtgcacga

His Asp

Ser

Asn Val

470

Asn
485
Cys

Lys

Lys
500
Tyr Pro

Gly Val

Tyr Phe

Asn

Asp

Lys

Lys

Gln

Ala Lys

Asn Thr
Ser
520
Glu

Tyr

Leu
535

Gly Gly

550

Gln Ala
565
Leu Gly

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
ttacgaaggc
cgectgteet
gggcaacagc
ggtgetgtgg
tgccgatgece
tgccattaga
ggaacctggce
atttgctatg

ctgtaatacc

Tyr

His

Val Arg

His His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
acaggccagg
catgccggag
taccctaagc
ggaatccacc
tatgtgtttg
cccaaagtga
gataagatca
gagagaaatg

acctgtcaga

Lys Asn Leu
475

Glu Ile Gly

490
Cys Met Glu
505
Glu

Glu Ala

Ser Thr Arg

Gly Tyr
555
Gly

Ser

Asp
570
His

Lys

His
585

His

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
cagcctggece
ccaagtcctt
tgtctaagag
accctagcac
tgggcagceag
gagatcagga
catttgaggc
ctggetectgg

cacctaaggg

93

Tyr Glu Lys

Asn Gly Cys

Val Lys
510

Asn

Ser

Leu
525
Tyr

Lys

Tle
540
Tle

Gln

Pro Glu

Glu Trp Val

His His His

590

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
taatcacgat
ttacaagaac
ctacatcaac
aagcgccgat
cagatacagc
aggcagaatg
caccggaaat
catcattatc

cgccattaat

Val Arg
480
Phe Glu
495
Asn Gly

Arg Glu

Gly Ala

Ala Pro
560
Leu Leu
575

His

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccectgaag
tctaataagg
ctgatctggce
gacaagggca
cagcagagcc
aaaaagttca
aattactact
ctggtggtgc
tctgataccc

accagcctgce

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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ccttccagaa
agctgagact
ttggagccat
gctatcacca
acgccatcga
ttacagctgt
aagtggacga
agaatgagag
gaagccagct
agtgtgacaa
gcgaggaggce
tctatcaggg
cgcgtgacgg
tgggtcacca
<210> 35
211> 586
<212> PRT

tattcaccct
ggctaccggt
cgeecggettt
ccagaatgag
cgagatcaca
gggcaaggag
cggecttecetg
aaccctggac
gaagaacaat
cacctgtatg
caagctgaat
cgctgaaaac
tcaggcttac

tcatcaccac

213> NLR5

<220>

<223> E R

<400> 35
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130

Ser

Ala Ile
Ala
20
Val

Asp Th

Asp Th

Leu Leu GI

Ala Le
70
Gl

Pro

Pro
85
Glu

Asn

Val
100
Tle

Th

Asp Ty

Glu Arg Ph

Val

atcaccatcg
ctgagaaata
attgagggag
cagggatccg
aacaaggtga
ttcaaccacc
gatatttgga
taccacgaca
gccaaggaga
gagtctgtga
agagaggaga
ctgtatttte
gttcgtaaag

catcaccatc

Leu Tyr

r Leu Cys

r Val Leu

40
Asp Lys
55

His

u

u Leu

u Cys Glu

r Pro Ser

Glu Glu
120
Tle

r

Glu
135

e

gcaagtgtcce
gccctgaaaa
gatggaccgg
gatatgccgce
acagcgtgat
tggagaagag
cctacaatgce
gcaatgtgaa
tcggcaacgg
agaacggcac
tcgacggegt
agggcggtte
acggtgaatg

atcactgata

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105
Leu

Arg Glu

Phe Pro Lys

94

taagtatgtg
cctgtatttt
aatggtggat
cgatctgaag
cgagaagatg
aatcgagaac
cgagctgcecte
gaacctgtac
ctgctttgag
ctacgactac
gaaactggaa
tggttacatc
ggttctgetg
aaagctt 178

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser

140

Ser

aagagcacca
caaggcctgt
ggctggtacg
tctacacaga
aacacccagt
ctgaacaaga
gtgctcectgg
gagaaggtga
ttctaccaca
cctaagtata
agcacaagaa
ccggaagcecte
tctaccttee
7

Ala
15

Asn

His

Ser

Thr His

Lys Leu
Gly
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Asn
145
Ala
Ser
Val
Gln
Arg
225
Ala
Leu
Val
Tle
Thr
305
Pro
Arg
Gly
Met
Gly
385
Thr
Ala

Asn

Glu

His

Lys

Tyr

Leu

Ser

210

Tyr

Ile

Val

Val

Ile

290

Pro

Ile

Leu

Leu

Val

370

Tyr

Asn

Val

Lys

Leu

Asp
Ser
Pro
Val
195
Leu
Ser
Ala
Glu
Pro
275
Tle
Lys
Thr
Ala
Phe
355
Asp
Ala
Lys
Gly
Lys

435
Leu

Ser
Phe
Lys
180
Leu
Tyr
Lys
Gly
Pro
260
Arg
Ser
Gly
Tle
Thr
340
Gly
Gly
Ala
Val
Lys
420

Val

Val

Asn
Tyr
165
Leu
Trp
Gln
Lys
Phe
245
Gly
Tyr
Asp
Ala
Gly
325
Gly
Ala
Trp
Asp
Asn
405
Glu

Asp

Leu

Lys
150
Lys
Ser
Gly
Asn
Phe
230
Tle
Asp
Ala
Thr
Tle
310
Lys
Leu
Tle
Tyr
Leu
390
Ser
Phe

Asp

Leu

Gly

Asn

Lys

Ile

Ala

215

Lys

Glu

Lys

Phe

Pro

295

Asn

Cys

Arg

Ala

Gly

375

Lys

Val

Asn

Gly

Glu

Val
Leu
Ser
His
200
Asp
Pro
Gly
Tle
Ala
280
Val
Thr
Pro
Asn
Gly
360
Tyr
Ser
Tle
His
Phe

440

Asn

Thr Ala Ala

Tle
Tyr
185
His
Ala
Glu
Gly
Thr
265
Met
His
Ser
Lys
Ser
345
Phe
His
Thr
Glu
Leu
425
Leu

Glu

95

Trp
170
Tle
Pro
Tyr
Tle
Arg
250
Phe
Glu
Asp
Leu
Tyr
330
Pro
Tle
His
Gln
Lys
410
Glu

Asp

Arg

155
Leu

Asn
Ser
Val
Ala
235
Met
Glu
Arg
Cys
Pro
315
Val
Glu
Glu
Gln
Asn
395
Met
Lys

Ile

Thr

Cys

Val

Asp

Thr

Phe

220

Ile

Asn

Ala

Asn

Asn

300

Phe

Lys

Asn

Gly

Asn

380

Ala

Asn

Arg

Trp

Leu

Pro
Lys
Lys
Ser
205
Val
Gly
Tyr
Thr
Ala
285
Thr
Gln
Ser
Leu
Gly
365
Glu
Tle
Thr
Tle
Thr

445
Asp

His
Lys
Gly
190
Ala
Gly
Ile
Tyr
Gly
270
Gly
Thr
Asn
Thr
Tyr
350
Trp
Gln
Asp
Gln
Glu
430

Tyr

Tyr

Ala
Gly
175
Lys
Asp
Ser
Phe
Trp
255
Asn
Ser
Cys
Tle
Lys
335
Phe
Thr
Gly
Glu
Phe
415
Asn

Asn

His

Gly
160
Asn
Glu
Gln
Ser
Gly
240
Thr
Leu
Gly
Gln
His
320
Leu
Gln
Gly
Ser
Tle
400
Thr
Leu

Ala

Asp
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450 455 460
Ser Asn Val Lys Asn Leu Tyr Glu Lys Val Arg Ser Gln Leu Lys Asn
465 470 475 480
Asn Ala Lys Glu Ile Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys

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

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

530 535 540
Gln Gly Gly Ser Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala
545 550 555 560
Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly

565 570 575
His His His His His His His His His His
580 585

<210> 36
211> 12
<212> PRT
213> NLF3
220>
223> AR
<400> 36
Gly Ile Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly
1 5 10
210> 37
211> 1772
<212> DNA
213> NLF3
220>
223> AL
<400> 37
ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60
cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120
tggagaagaa tgtgaccgtg acccactctg tgaatctgct ggaggataag cacaatggca 180
agctgtgtaa gctgagagga gttgecccte tgcacctggg caaatgtaat attgeecgget 240
ggattctggg aaatcctgaa tgtgaaagcecc tgtctacage cagcagetgg tcttatatcg 300
tggaaaccce tagcagcgac aatggcacct gttaccctgg cgacttcatc gattacgagg 360
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agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
gcgcectatcge
ctggcgataa
ctatggagag
ataccacctg
accctatcac
ccggtctgag
gctttattga
atgagcaggg
tcacaaacaa
aggagttcaa
tcctggatat
tggactacca
acaatgccaa
gtatggagtc
tgaatagaga
aaaacctgta
cttacgttcg
accaccatca
<210> 38

<211> 588

212> PRT

213>
220>
223>

<400> 38

acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
cggcttecatt
gatcacattt
aaatgctggce
tcagacacct
catcggcaag
aaatagccct
gggaggatgg
atccggatat
ggtgaacagc
ccacctggag
ttggacctac
cgacagcaat
ggagatcggce
tgtgaagaac
ggagatcgac
ttttcagggce
taaagacggt

ccatcatcac

NILF5

=i

agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
gagggaggcea
gaggccaccg
tctggcatca
aagggcgceca
tgtcctaagt
gaaaacctgt
accggaatgg
gcegecegate
gtgatcgaga
aagagaatcg
aatgccgagce
gtgaagaacc
aacggctget
ggcacctacg
ggcgtgaaac
ggttctggtt
gaatgggttc

tgataaaagc

gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctga
gaatgaatta
gaaatctggt
ttatctctga
ttaataccag
atgtgaagag
attttcaagg
tggatggetg
tgaagtctac
agatgaacac
agaacctgaa
tgctegtget
tgtacgagaa
ttgagttcta
actaccctaa
tggaaagcac
acatcccgga
tgctgtctac
tt 1772

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu

1

5

10

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr

20

25

Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn

35

40

Ser Val Asn Leu Leu Glu Asp Lys His Asn Gly

50

95

97

attcgagatc
agccgectgt
gaagggcaac
gctggtgetg
gaatgccgat
aattgccatt
ctactggacc
ggtgcctaga
tacccctgtg
cctgeectte
caccaagctg
cctgtttgga
gtacggctat
acagaacgcc
ccagtttaca
caagaaagtg
cctggagaat
ggtgagaagc
ccacaagtgt
gtatagcgag
aagaatctat
agctccegegt
cttcectgggt

Ala Ala Ala Ala

His Ala Asn Asn

30

Val Thr Val Thr

45

Lys Leu Cys Lys

60

ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt
ggcattttceg
ctggtggaac
tatgcatttg
cacgactgta
cagaatattc
agactggcta
gccatcgeceg
caccaccaga
atcgacgaga
gctgtgggea
gacgacggct
gagagaaccce
cagctgaaga
gacaacacct
gaggccaagce
cagggegcetg
gacggtcagg
caccatcatc

His
15
Ser

His

Leu

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Arg Gly Val

65
Ile

Ser
Gly
Ser
Asn
145
Gly
Leu
Asn
Ser
Val
225
Ala
Trp
Asn
Ser
Cys
305
Tle
Lys

Phe

Thr

Leu
Tyr
Asp
Ser
130
His
Ala
Val
Asp
Thr
210
Phe
Tle
Thr
Leu
Gly
290
Gln
His
Leu

Gln

Gly

Gly
Ile
Phe
115
Phe
Asp
Ile
Lys
Lys
195
Ser
Val
Arg
Leu
Val
275
Ile

Thr

Pro

Gly
355
Met

Ala
Asn
Val
100
Tle
Glu
Ser
Ala
Lys
180
Gly
Ala
Gly
Pro
Val
260
Val
Tle
Pro
Tle
Leu
340

Leu

Val

Pro
Pro
85

Glu

Asp

Asn
Gly
165
Gly
Lys
Asp
Ser
Lys
245
Glu
Pro
Ile
Lys
Thr
325
Ala

Phe

Asp

Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Phe
Asn
Glu
Gln
Ser
230
Val
Pro
Arg
Ser
Gly
310
Tle
Thr

Gly

Gly

His

Cys

Pro

Glu

Glu

135

Gly

Ile

Ser

Val

Gln

215

Arg

Arg

Gly

Tyr

Asp

295

Ala

Gly

Gly

Ala

Trp

Leu
Glu
Ser
Glu
120
Tle
Val
Glu
Tyr
Leu
200
Ser
Tyr
Asp
Asp
Ala
280
Thr
Tle
Lys
Leu
Tle

360
Tyr

Gly
Ser
Ser
105
Leu
Phe
Thr
Gly
Pro
185
Val
Leu
Ser
Gln
Lys
265
Phe
Pro
Asn
Cys
Arg
345
Ala

Gly

98

Lys
Leu
90

Asp
Arg
Pro
Ala
Phe
170
Lys
Leu
Tyr
Lys
Glu
250
Ile
Ala
Val
Thr
Pro
330
Asn

Gly

Tyr

Cys
75

Ser
Asn
Glu
Lys
Ala
155

Tyr

Leu

Gln
Lys
235
Gly
Thr
Met
His
Ser
315
Lys
Ser

Phe

His

Asn

Thr

Gly

Gln

Thr

140

Cys

Lys

Ser

Gly

Asn

220

Phe

Arg

Phe

Glu

Asp

300

Leu

Tyr

Pro

Ile

His

Ile

Ala

Thr

Leu

125

Ser

Pro

Asn

Lys

Ile

205

Ala

Lys

Met

Glu

285

Cys

Pro

Val

Glu

Glu

365
Gln

Ala
Ser
Cys
110
Ser
Ser
Gly
Leu
Ser
190
His
Asp
Pro
Asn
Ala
270
Asn
Asn
Phe
Lys
Asn
350

Gly

Asn

Gly
Ser
95

Tyr
Ser
Trp
Tle
Tle
175
Tyr
His
Ala
Glu
Tyr
255
Thr
Ala
Thr
Gln
Ser
335
Leu

Gly

Glu

Trp
80

Trp
Pro
Val
Pro
Phe
160
Trp
Tle
Pro
Tyr
Tle
240
Tyr
Gly
Gly
Thr
Asn
320
Thr
Tyr

Trp

Gln
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Gly
385
Glu
Phe
Asn
Asn
His
465
Lys
Lys
Tyr
Gly
Tyr
545

Gln

Leu

<210>
211>
<212>
<213>

370

Ser
Tle
Thr
Leu
Ala
450
Asp
Asn
Cys
Pro
Val
530
Phe

Ala

Gly

<220>

223>
<400>
ccatggtaag cgctattgtt
cggatacact gtgtattggc
tggagaagaa tgtgaccgtg
agctgtgtaa gctgagagga
ggattctggg aaatcctgaa

39
1778
DNA

NILF5

I

39

Gly
Thr
Ala
Asn
435
Glu
Ser
Asn
Asp
Lys
515
Lys
Gln

Tyr

His

JR

Tyr
Asn
Val
420
Lys
Leu
Asn
Ala
Asn
500
Tyr
Leu
Gly

Val

His
580

Ala
Lys
405
Gly
Lys
Leu
Val
Lys
485
Thr
Ser
Glu
Gly
Arg

565
His

Ala
390
Val
Lys
Val
Val
Lys
470
Glu
Cys
Glu
Ser
Ser
550

Lys

His

375
Asp

Asn
Glu
Asp
Leu
455
Asn
Tle
Met
Glu
Thr
535
Gly

Asp

His

Leu
Ser
Phe
Asp
440
Leu
Leu
Gly
Glu
Ala
520
Arg
Tyr

Gly

His

Lys
Val
Asn
425
Gly
Glu
Tyr
Asn
Ser
505
Lys
Ile
Ile

Glu

His
585

99

Ser
Tle
410
His
Phe
Asn
Glu
Gly
490
Val
Leu
Tyr
Pro
Trp

570
His

Thr
395
Glu
Leu
Leu
Glu
Lys
475
Cys
Lys
Asn
Gln
Glu
555

Val

His

ttatatgtge ttttggcecgge
taccacgcca acaatagcac
acccactctg tgaatctgcect
gttgcececte tgcacctggg
tgtgaaagcc tgtctacage

380
Gln

Lys
Glu
Asp
Arg
460
Val
Phe
Asn
Arg
Gly
540
Ala

Leu

His

Asn
Met
Lys
Tle
445
Thr
Arg
Glu
Gly
Glu
525
Ala

Pro

Leu

Ala
Asn
Arg
430
Trp
Leu
Ser
Phe
Thr
510
Glu
Glu

Arg

Ser

ggcggegceat
cgataccgtg
ggaggataag
caaatgtaat

cagcagctgg

Ile
Thr
415
Ile
Thr
Asp
Gln
Tyr
495
Tyr
Ile
Asn

Asp

Thr
575

Asp
400
Gln
Glu
Tyr
Tyr
Leu
480
His
Asp
Asp
Leu
Gly

560
Phe

tctgeetttg 60
gatacagtge 120

cacaatggca 180
attgccgget 240
tcttatatcg 300
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tggaaacccce
agctgagaga
caagcagctg
tcggegetat
agggcaacag
tggtgectgtyg
atgccgatgce
ttgccattag
tggaacctgg
catttgctat
actgtaatac
atattcaccc
tggctaccgg
tcgeeggett
accagaatga
acgagatcac
tgggcaagga
acggcttccet
gaaccctgga
tgaagaacaa
acacctgtat
ccaagctgaa
gcgctgaaaa
gtcaggctta
atcatcacca
<210> 40

<211> 589

<212> PRT

213>
220>
223>

<400> 40

Met Val Ser Ala Ile Val Leu Tyr Val

1

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn
25
Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr

35

Ser Val Asn Leu Leu Glu Asp Lys His Asn Gly Lys Leu Cys Lys

tagcagcgac
acagctgtct
gcctaatcac
cgeecggette
ctaccctaag
gggaatccac
ctatgtgttt
acccaaagtg
cgataagatc
ggagagaaat
cacctgtcag
tatcaccatc
tctgagaaat
tattgaggga
gcagggatcce
aaacaaggtg
gttcaaccac
ggatatttgg
ctaccacgac
tgccaaggag
ggagtctgtg
tagagaggag
cctgtatttt
cgttcgtaaa

ccatcaccat

NILF5

=i

5

20

aatggcacct
agcgtgtcca
gattctaata
attgagggat
ctgtctaaga
caccctagca
gtgggcagca
agagatcagg
acatttgagg
gctggetetg
acacctaagg
ggcaagtgtc
agccctgaaa
ggatggaccg
ggatatgccg
aacagcgtga
ctggagaaga
acctacaatg
agcaatgtga
atcggcaacg
aagaacggca
atcgacggceg
cagggeggtt
gacggtgaat

catcactgat

40

gttaccctgg
gcttcgagag
agggagtgac
tttacaagaa
gctacatcaa
caagcgccega
gcagatacag
aaggcagaat
ccaccggaaa
gcatcattat
gcgceccattaa
ctaagtatgt
acctgtattt
gaatggtgga
ccgatctgaa
tcgagaagat
gaatcgagaa
ccgagctget
agaacctgta
gctgetttga
cctacgacta
tgaaactgga
ctggttacat
gggttctget

cgacttcatc
attcgagatc
agccgectgt
cctgatctgg
cgacaagggc
tcagcagagc
caaaaagttc
gaattactac
tctggtggty
ctctgatacc
taccagcctg
gaagagcacc
tcaaggcctg
tggctggtac
gtctacacag
gaacacccag
cctgaacaag
cgtgctecetg
cgagaaggtg
gttctaccac
ccctaagtat
aagcacaaga
cccggaaget

gtctaccttce

aaaagctt 1778

10

100

Leu Leu Ala Ala Ala Ala

30

45

gattacgagg
ttccctaaga
cctggecattt
ctggtgaaga
aaagaagtgc
ctgtaccaga
aagcctgaaa
tggaccctgg
cctagatatg
cctgtgcacg
cccttccaga
aagctgagac
tttggagcca
ggctatcacc
aacgccatcg
tttacagctg
aaagtggacg
gagaatgaga
agaagccagc
aagtgtgaca
agcgaggagg
atctatcagg
ccgegtgacg
ctgggtcacc

His
15
Ser

His

Leu

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



CN 109073639 A

.1l

46/76 T

50

Arg Gly Val

65
Ile

Ser
Gly
Ser
Asn
145
Ala
Ala
Tle
Pro
Tyr
225
Tle
Tyr
Gly
Gly
Thr
305
Asn

Thr

Tyr

Leu
Tyr
Asp
Ser
130
His
Lys
Ile
Asn
Ser
210
Val
Ala
Trp
Asn
Ser
290
Cys
Ile

Lys

Phe

Gly
Tle
Phe
115
Phe
Asp
Ser
Ala
Asp
195
Thr
Phe
Tle
Thr
Leu
275
Gly
Gln
His
Leu

Gln
355

Ala
Asn
Val
100
Tle
Glu
Ser
Phe
Gly
180
Lys
Ser
Val
Arg
Leu
260
Val
Tle
Thr
Pro
Arg

340
Gly

Pro
Pro
85

Glu
Asp
Arg
Asn
Tyr
165
Phe
Gly
Ala
Gly
Pro
245
Val
Val
Tle
Pro
Tle
325

Leu

Leu

Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Ile
Lys
Asp
Ser
230
Lys
Glu
Pro
Ile
Lys
310
Thr

Ala

Phe

55
His

Cys
Pro
Glu
Glu
135
Gly
Asn
Glu
Glu
Gln
215
Ser
Val
Pro
Arg
Ser
295
Gly
Tle

Thr

Gly

Leu
Glu
Ser
Glu
120
Ile
Val
Leu
Gly
Val
200
Gln
Arg
Arg
Gly
Tyr
280
Asp
Ala
Gly

Gly

Ala
360

Gly
Ser
Ser
105
Leu
Phe
Thr
Ile
Tyr
185
Leu
Ser
Tyr
Asp
Asp
265
Ala
Thr
Ile
Lys
Leu

345
Ile

101

Lys
Leu
90

Asp
Arg
Pro
Ala
Trp
170
Pro
Val
Leu
Ser
Gln
250
Lys
Phe
Pro
Asn
Cys
330

Arg

Ala

Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Lys
Leu
Tyr
Lys
235
Glu
Ile
Ala
Val
Thr
315
Pro

Asn

Gly

60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val
Leu
Trp
Gln
220
Lys
Gly
Thr
Met
His
300
Ser
Lys

Ser

Phe

Tle
Ala
Thr
Leu
125
Ser
Pro
Gly
Ser
Gly
205
Asn
Phe
Arg
Phe
Glu
285
Asp
Leu
Tyr

Pro

Ile
365

Ala
Ser
Cys
110
Ser
Ser
His
Tle
Lys
190
Tle
Ala
Lys
Met
Glu
270
Arg
Cys
Pro
Val
Glu

350
Glu

Gly
Ser
95

Tyr
Ser
Trp
Ala
Phe
175
Ser
His
Asp
Pro
Asn
255
Ala
Asn
Asn
Phe
Lys
335

Asn

Gly

Trp
80

Trp
Pro
Val
Pro
Gly
160
Gly
Tyr
His
Ala
Glu
240
Tyr
Thr
Ala
Thr
Gln
320
Ser

Leu

Gly
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Trp
Gln
385
Asp
Gln
Glu
Tyr
Tyr
465
Leu
His
Asp
Asp
Leu
545

Gly

Phe

Thr
370
Gly
Glu
Phe
Asn
Asn
450
His
Lys
Lys
Tyr
Gly
530
Tyr

Gln

Leu

<210> 41

211>
<212>
<213>

<220>

223>

<400> 41
ccatggtaag cgctattgtt ttatatgtge ttttggcecgge

Gly

Ser

Ile

Thr

Leu

435

Ala

Asp

Asn

Cys

Pro

515

Val

Phe

Ala

Gly

1781
DNA

NILF5

= dib]

Met

Gly

Thr

Ala

420

Asn

Glu

Ser

Asn

Asp

500

Lys

Lys

Gln

Tyr

His
580

Val
Tyr
Asn
405
Val
Lys
Leu
Asn
Ala
485
Asn
Tyr
Leu
Gly
Val

565
His

Asp

Ala
390
Lys

Gly
Lys
Leu
Val
470
Lys
Thr
Ser
Glu
Gly
550

Arg

His

Gly
375
Ala
Val
Lys
Val
Val
455
Lys
Glu
Cys
Glu
Ser
535
Ser

Lys

His

Trp

Asp

Asn

Glu

Asp

440

Leu

Asn

Ile

Met

Glu

520

Thr

Gly

Asp

His

Tyr Gly Tyr

Leu
Ser
Phe
425
Asp
Leu
Leu
Gly
Glu
505
Ala
Arg
Tyr

Gly

His
585

Lys
Val
410
Asn
Gly
Glu
Tyr
Asn
490
Ser
Lys
Ile
Ile
Glu

570
His

Ser
395
Tle
His
Phe
Asn
Glu
475
Gly
Val
Leu
Tyr
Pro
555

Trp

His

cggatacact gtgtattggc taccacgcca acaatagcac

tggagaagaa tgtgaccgtg acccactctg tgaatctgcet

agctgtgtaa gctgagagga gttgccceccte tgcacctggg

102

His
380
Thr
Glu
Leu
Leu
Glu
460
Lys
Cys
Lys
Asn
Gln
540
Glu

Val

His

His

Gln

Lys

Glu

Asp

445

Arg

Val

Phe

Asn

Arg

525

Gly

Ala

Leu

His

Gln
Asn
Met
Lys
430
Tle
Thr
Arg
Glu
Gly
510
Glu
Ala

Pro

Leu

Asn
Ala
Asn
415
Arg
Trp
Leu
Ser
Phe
495
Thr
Glu
Glu

Arg

Ser
575

Glu
Ile
400
Thr
Ile
Thr
Asp
Gln
480
Tyr
Tyr
Ile
Asn
Asp

560
Thr

ggcggegeat tctgectttg 60

cgataccgtg gatacagtge 120

ggaggataag cacaatggca 180

caaatgtaat attgccgget 240
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ggattctggg
tggaaacccce

agctgagaga
caagcagctg
gagccaagtc
gcttcattga
tgctggtget
agaatgccga
aaattgccat
tggtggaacc
atgcatttgce
acgactgtaa
agaatattca
gactggctac
ccatcgcegg
accaccagaa
tcgacgagat
ctgtgggcaa
acgacggctt
agagaaccct
agctgaagaa
acaacacctg
aggccaagct
agggcgctga
acggtcaggc
accatcatca
210> 42
<211> 590
<212> PRT
213>
220>
223>

<400> 42

aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gggataccct
gtggggaatce
tgcctatgtg
tagacccaaa
tggcgataag
tatggagaga
taccacctgt
ccctatcacce
cggtctgaga
ctttattgag
tgagcaggga
cacaaacaag
ggagttcaac
cctggatatt
ggactaccac
caatgccaag
tatggagtct
gaatagagag
aaacctgtat
ttacgttcgt

ccaccatcac

NILF5

=i

tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aagctgtcta
caccacccta
tttgtgggca
gtgagagatc
atcacatttg
aatgctgget
cagacaccta
atcggcaagt
aatagccctg
ggaggatgga
tccggatatg
gtgaacagcg
cacctggaga
tggacctaca
gacagcaatg
gagatcggca
gtgaagaacg
gagatcgacg
tttcagggcg
aaagacggtg

catcatcact

tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtggg
agagctacat
gcacaagcgce
gcagcagata
aggaaggcag
aggccaccgg
ctggcatcat
agggcgccat
gtcctaagta
aaaacctgta
ccggaatggt
ccgecgatet
tgatcgagaa
agagaatcga
atgccgagcet
tgaagaacct
acggectgett
gcacctacga
gcgtgaaact
gttctggtta
aatgggttct

gataaaagct

cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
cattttcgge
caacgacaag
cgatcagcag
cagcaaaaag
aatgaattac
aaatctggtg
tatctctgat
taataccagc
tgtgaagagc
ttttcaaggc
ggatggcetgg
gaagtctaca
gatgaacacc
gaacctgaac
gctegtgete
gtacgagaag
tgagttctac
ctaccctaag
ggaaagcaca
catcccggaa
gctgtctacce
t 1781

tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
gctatcgceceg
ggcaaagaag
agcctgtacc
ttcaagcctg
tactggaccc
gtgcctagat
acccctgtge
ctgcecettee
accaagctga
ctgtttggag
tacggctatc
cagaacgcca
cagtttacag
aagaaagtgg
ctggagaatg
gtgagaagcc
cacaagtgtg
tatagcgagg
agaatctatc
gctecegegtg
ttcectgggte

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His

1

5

10

15

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser

20

25

30

Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His

35

40

103

45

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser Val
50

Arg Gly

65

Ile Leu

Ser Tyr

Gly Asp

Ser Ser
130

Ala Gly

145

Thr Ala

Ile Trp
Tyr Ile
His Pro

210
Ala Tyr

225
Glu Ile

Tyr Tyr

Thr Gly

Ala Gly
290

Thr Thr

305

Gln Asn

Ser Thr

Leu Tyr

Asn

Val

Gly

Ile

Phe

115

Phe

Phe

Ala

Leu

Asn

195

Ser

Val

Ala

Trp

Asn

275

Ser

Cys

Ile

Lys

Phe

Leu
Ala
Asn
Val
100
Tle
Glu
Tle
Cys
Val
180
Asp
Thr
Phe
Tle
Thr
260
Leu
Gly
Gln
His
Leu

340
Gln

Leu
Pro
Pro
85

Glu
Asp
Arg
Glu
Pro
165
Lys
Lys
Ser
Val
Arg
245
Leu
Val
Tle
Thr
Pro
325

Arg

Gly

Glu
Leu
70

Glu
Thr
Tyr
Phe
Gly
150
His
Lys
Gly
Ala
Gly
230
Pro
Val
Val
Tle
Pro
310
Tle

Leu

Leu

Asp
55

His
Cys
Pro
Glu
Glu
135
Trp
Ala
Gly
Lys
Asp
215
Ser
Lys
Glu
Pro
Ile
295
Lys
Thr

Ala

Phe

Lys

Leu

Glu

Ser

Glu

120

Ile

Pro

Gly

Asn

Glu

200

Gln

Ser

Val

Pro

280

Ser

Gly

Ile

Thr

Gly

His Asn Gly

Gly
Ser
Ser
105
Leu
Phe
Asn
Ala
Ser
185
Val
Gln
Arg
Arg
Gly
265
Tyr
Asp
Ala
Gly
Gly
345

Ala

104

Lys
Leu
90

Asp
Arg
Pro
His
Lys
170
Tyr
Leu
Ser
Tyr
Asp
250
Asp
Ala
Thr
Ile
Lys
330

Leu

Ile

Cys
75

Ser
Asn
Glu
Gly
Asp
155
Ser
Pro
Val
Leu
Ser
235
Gln
Lys
Phe
Pro
Asn
315
Cys

Arg

Ala

Lys
60

Asn
Thr
Gly
Gln
Ile
140
Ser
Phe
Lys
Leu
Tyr
220
Lys
Glu
Ile
Ala
Val
300
Thr
Pro

Asn

Gly

Leu

Ile

Ala

Thr

Leu

125

Phe

Asn

Tyr

Leu

Trp

205

Gln

Lys

Gly

Thr

Met

285

His

Ser

Lys

Ser

Phe

Cys
Ala
Ser
Cys
110
Ser
Gly
Lys
Lys
Ser
190
Gly
Asn
Phe
Arg
Phe
270
Glu
Asp
Leu
Tyr
Pro

350
Ile

Lys
Gly
Ser
95

Tyr
Ser
Ala
Gly
Asn
175
Lys
Ile
Ala
Lys
Met
255
Glu
Arg
Cys
Pro
Val
335

Glu

Glu

Leu
Trp
80

Trp
Pro
Val
Tle
Val
160
Leu
Ser
His
Asp
Pro
240
Asn
Ala
Asn
Asn
Phe
320
Lys

Asn

Gly
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Gly
Glu
385
Ile
Thr
Ile
Thr
Asp
465
Gln
Tyr
Tyr
Ile
Asn
545

Asp

Thr

Trp
370
Gln
Asp
Gln
Glu
Tyr
450
Tyr
Leu
His
Asp
Asp
530
Leu

Gly

Phe

<210> 43
211> 17

<212>
<213>

220>

223> &
<400> 43
ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60

355
Thr

Gly

Glu

Phe

Asn

435

Asn

His

Lys

Lys

Tyr

515

Gly

Tyr

Gln

Leu

84

DNA
NTLF3

J

Gly

Ser

Ile

Thr

420

Leu

Ala

Asp

Asn

Cys

500

Pro

Val

Phe

Ala

Gly
580

Met
Gly
Thr
405
Ala
Asn
Glu
Ser
Asn
485
Asp
Lys
Lys
Gln
Tyr

565
His

Val
Tyr
390
Asn
Val
Lys
Leu
Asn
470
Ala
Asn
Tyr
Leu
Gly
550

Val

His

Asp
375
Ala
Lys
Gly
Lys
Leu
455
Val
Lys
Thr
Ser
Glu
535
Gly

Arg

His

360
Gly

Ala

Val

Lys

Val

440

Val

Lys

Glu

Cys

Glu

520

Ser

Ser

Lys

His

Trp Tyr Gly

Asp
Asn
Glu
425
Asp
Leu
Asn
Ile
Met
505
Glu
Thr
Gly

Asp

His
585

Leu
Ser
410
Phe
Asp
Leu
Leu
Gly
490
Glu
Ala
Arg
Tyr
Gly

570
His

Lys
395
Val
Asn
Gly
Glu
Tyr
475
Asn
Ser
Lys
Tle
Tle
555

Glu

His

Tyr
380
Ser
Tle
His
Phe
Asn
460
Glu
Gly
Val
Leu
Tyr
540
Pro

Trp

His

365
His

Thr

Glu

Leu

Leu

445

Glu

Lys

Cys

Lys

Asn

525

Gln

Glu

Val

His

His

Gln

Lys

Glu

430

Asp

Arg

Val

Phe

Asn

510

Gly

Ala

Leu

His
590

Gln
Asn
Met
415
Lys
Tle
Thr
Arg
Glu
495
Gly
Glu
Ala

Pro

Leu
575

Asn
Ala
400
Asn
Arg
Trp
Leu
Ser
480
Phe
Thr
Glu
Glu
Arg

560

Ser

cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120

tggagaagaa tgtgaccgtg acccactctg tgaatctgct ggaggataag cacaatggca 180

105
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agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
ttttcggege
tgacagccgce
tgaagaaggg
aagtgctggt
accagaatgc
ctgaaattgc
ccctggtgga
gatatgcatt
tgcacgactg
tccagaatat
tgagactggc
gagccatcgce
atcaccacca
ccatcgacga
cagctgtggg
tggacgacgg
atgagagaac
gccagctgaa
gtgacaacac
aggaggccaa
atcagggcgce
gtgacggtca
gtcaccatca
<210> 44

211> 584

212> PRT

213>
220>
223>

<400> 44

gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
tatcgcegge
ctgtcctcat
caacagctac
getgtgggga
cgatgcctat
cattagaccc
acctggcgat
tgctatggag
taataccacc
tcaccctate
taccggtctg
cggcetttatt
gaatgagcag
gatcacaaac
caaggagttc
cttcctggat
cctggactac
gaacaatgcc
ctgtatggag
gctgaataga
tgaaaacctg
ggcttacgtt

tcaccaccat

NILF5

=i

gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
ttcattgagg
gceggagecea
cctaagctgt
atccaccacc
gtgtttgtgg
aaagtgagag
aagatcacat
agaaatgctg
tgtcagacac
accatcggca
agaaatagcc
gagggaggat
ggatccggat
aaggtgaaca
aaccacctgg
atttggacct
cacgacagca
aaggagatcg
tctgtgaaga
gaggagatcg
tattttcagg
cgtaaagacg

caccatcatc

tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
gatggcctaa
agtcctttta
ctaagagcta
ctagcacaag
gcagcagcag
atcaggaagg
ttgaggccac
gctctggceat
ctaagggcgce
agtgtcctaa
ctgaaaacct
ggaccggaat
atgccgecga
gcgtgatcga
agaagagaat
acaatgccga
atgtgaagaa
gcaacggctg
acggcaccta
acggcgtgaa
geggttctgg
gtgaatgggt
actgataaaa

caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
tcacgattct
caagaacctg
catcaacgac
cgccgatcag
atacagcaaa
cagaatgaat
cggaaatctg
cattatctct
cattaatacc
gtatgtgaag
gtattttcaa
ggtggatggce
tctgaagtct
gaagatgaac
cgagaacctg
gctgetegtg
cctgtacgag
ctttgagttc
cgactaccct
actggaaagc
ttacatcccg
tctgetgtet
gctt 1784

attgccecgget
tcttatatcg
gattacgagg
ttccetggea
aataagggag
atctggctgg
aagggcaaag
cagagcctgt
aagttcaagc
tactactgga
gtggtgccta
gatacccctg
agcctgecect
agcaccaagc
ggecctgtttg
tggtacggct
acacagaacg
acccagttta
aacaagaaag
ctcctggaga
aaggtgagaa
taccacaagt
aagtatagcg
acaagaatct
gaagctccge

accttcctgg

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His

1

5

10

15

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser

20

25

30

Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His

106

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser
Arg
65

Ile
Ser
Gly
Ser
Asn
145
Ala
Ser
Val
Ile
Arg
225
Arg
Gly
Tyr
Asp
Ala
305

Gly

Gly

Val
50

Gly
Leu
Tyr
Asp
Ser
130
His
Lys
Tyr
Leu
Ala
210
Tyr
Asp
Asp
Ala
Thr
290
Ile

Lys

Leu

35

Asn
Val
Gly
Tle
Phe
115
Phe
Asp
Ser
Pro
Val
195
Gly
Ser
Gln
Lys
Phe
275
Pro
Asn

Cys

Arg

Leu

Ala

Asn

Val

100

Ile

Glu

Ser

Phe

Lys

180

Leu

Phe

Lys

Glu

Ile

260

Ala

Val

Thr

Pro

Asn
340

Leu
Pro
Pro
85

Glu
Asp
Arg
Asn
Tyr
165
Leu
Trp
Tle
Lys
Gly
245
Thr
Met
His
Ser
Lys

325

Ser

Glu
Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Glu
Phe
230
Arg
Phe
Glu
Asp
Leu
310

Tyr

Pro

Asp
55

His
Cys
Pro
Glu
Glu
135
Gly
Asn
Lys
Ile
Gly
215
Lys

Met

Glu

Cys
295
Pro

Val

Gln

40
Lys

Leu
Glu
Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe

Lys

Arg

His Asn Gly

Gly
Ser
Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Ala
Glu
Tyr
Thr
265
Ala
Thr
Gln

Ser

Glu
345

107

Lys
Leu
90

Asp
Arg
Pro
Ala
Trp
170
Ile
Pro
Tyr
Ile
Tyr
250
Gly
Gly
Thr
Asn
Thr

330
Arg

Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Ala
235
Trp
Asn
Ser
Cys
Tle
315

Lys

Arg

Lys
60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val
Asp
Gly
Phe
220
Ile
Thr
Leu
Gly
Gln
300
His
Leu

Lys

45
Leu

Tle
Ala
Thr
Leu
125
Ser
Pro
Lys
Lys
Tle
205
Val
Arg
Leu
Val
Tle
285
Thr
Pro

Arg

Lys

Cys
Ala
Ser
Cys
110
Ser
Ser
His
Lys
Gly
190
Phe
Gly
Pro
Val
Val
270
Tle
Pro
Tle

Leu

Arg
350

Lys
Gly
Ser
95

Tyr
Ser
Trp
Ala
Gly
175
Lys
Gly
Ser
Lys
Glu
255
Pro
Tle
Lys
Thr
Ala

335
Gly

Leu
Trp
80

Trp
Pro
Val
Pro
Gly
160
Asn
Glu
Ala
Ser
Val
240
Pro
Arg
Ser
Gly
Tle
320

Thr

Leu
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Phe

Asp

Ala
385
Lys

Gly
Lys
Leu
Val
465
Lys
Thr
Ser
Glu
Gly
545

Arg

His

<210>
211>
<212>
<213>

Gly
Gly
370
Ala
Val
Lys
Val
Val
450
Lys
Glu
Cys
Glu
Ser
530
Ser

Lys

His

<220>

223>
<400>

45
1766
DNA

NILF5

I

45

Ala
355
Trp
Asp
Asn
Glu
Asp
435
Leu
Asn
Ile
Met
Glu
515
Thr
Gly

Asp

His

JH

Ile

Tyr

Leu

Ser

Phe

420

Asp

Leu

Leu

Gly

Glu

500

Ala

Arg

Tyr

Gly

His
580

Ala
Gly
Lys
Val
405
Asn
Gly
Glu
Tyr
Asn
485
Ser
Lys
Tle
Tle
Glu

565
His

Gly
Tyr
Ser
390
Tle
His
Phe
Asn
Glu
470
Gly
Val
Leu
Tyr
Pro

550

His

Phe
His
375
Thr
Glu
Leu
Leu
Glu
455
Lys
Cys
Lys
Asn
Gln
535
Glu

Val

His

Ile

360

His

Gln

Lys

Glu

Asp

440

Arg

Val

Phe

Asn

520

Gly

Ala

Leu

His

Glu Gly Gly

Gln
Asn
Met
Lys
425
Tle
Thr
Arg
Glu
Gly
505
Glu
Ala

Pro

Leu

Asn
Ala
Asn
410
Arg
Trp
Leu
Ser
Phe
490
Thr
Glu
Glu

Arg

Ser
570

Glu
Ile
395
Thr
Ile
Thr
Asp
Gln
475
Tyr
Tyr
Ile
Asn
Asp

555
Thr

Trp
Gln
380
Asp
Gln
Glu
Tyr
Tyr
460
Leu
His
Asp
Asp
Leu
540

Gly

Phe

Thr

365

Gly

Glu

Phe

Asn

Asn

445

His

Lys

Lys

Tyr

Gly

525

Gln

Leu

Gly

Ser

Ile

Thr

Leu

430

Ala

Asp

Asn

Cys

Pro

510

Val

Phe

Ala

Gly

Met

Gly

Thr

Ala

415

Asn

Glu

Ser

Asn

Asp

495

Lys

Lys

Gln

Tyr

His
575

Val
Tyr
Asn
400
Val
Lys
Leu
Asn
Ala
480
Asn
Tyr
Leu
Gly
Val

560
His

ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60

cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120

108
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tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
tgagagatca
tcacatttga
atgctggcte
agacacctaa
tcggcaagtg
atagccctca
ttgagggagg
agggatccgg
acaaggtgaa
tcaaccacct
atatttggac
accacgacag
ccaaggagat
agtctgtgaa
gagaggagat
tgtattttca
ttcgtaaaga
atcaccatca
<210> 46

211> 584

<212> PRT

213>
220>
223>

<400> 46

tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cggecatttte
cagcagatac
ggaaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
gagggagaga
atggaccgga
atatgccgcece
cagcgtgatce
ggagaagaga
ctacaatgcc
caatgtgaag
cggcaacggce
gaacggcacc
cgacggcecgtg
gggeggttet
cggtgaatgg
tcactgataa

NILF5

=i

acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
ggcgctateg
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
cgcaagaaga
atggtggatg
gatctgaagt
gagaagatga
atcgagaacc
gagctgctceg
aacctgtacg
tgctttgagt
tacgactacc
aaactggaaa
ggttacatcc
gttctgetgt
aagctt 1766

tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
ccggettecat
tcaagcctga
actggaccct
tgcctagata
cccectgtgea
tgceetteca
ccaagctgag
gaggcctgtt
gctggtacgg
ctacacagaa
acacccagtt
tgaacaagaa
tgctcectgga
agaaggtgag
tctaccacaa
ctaagtatag
gcacaagaat
cggaagctcce

ctaccttccet

ggaggataag
caaatgtaat

cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
gctggtgetg
tgagggagat
aattgccatt
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
tggagccatc
ctatcaccac
cgccatcgac
tacagctgtg
agtggacgac
gaatgagaga
aagccagctg
gtgtgacaac
cgaggaggcc
ctatcagggc
gcgtgacggt
gggtcaccat

cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatcce
gcctatgtgt
agacccaaag
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
gceggettta
cagaatgagc
gagatcacaa
ggcaaggagt
ggctteetgg
accctggact
aagaacaatg
acctgtatgg
aagctgaata
gctgaaaacc
caggcttacg

catcaccacc

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His

1

5

10

15

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser

20

2

5

109

30

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Thr
Ser
Arg
65

Tle
Ser
Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Phe
Gly
Tyr
Asp
Ala
305

Gly

Gly

Asp
Val
50

Gly
Leu
Tyr
Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Ile
Asp
Ala
Thr
290
Ile

Lys

Leu

Thr
35

Asn
Val
Gly
Tle
Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Glu
Lys
Phe
275
Pro
Asn

Cys

Arg

Val

Leu

Ala

Asn

Val

100

Ile

Glu

Ser

Phe

Lys

180

Leu

Tyr

Lys

Gly

Ile

260

Ala

Val

Thr

Pro

Asn

Asp
Leu
Pro
Pro
85

Glu
Asp
Arg
Asn
Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Met
His
Ser
Lys

325

Ser

Thr
Glu
Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Arg
Phe
Glu
Asp
Leu
310

Tyr

Pro

Val

95

His

Cys

Pro

Glu

Glu

135

Gly

Asn

Lys

Ile

Ala

215

Lys

Met

Glu

Arg

Cys

295

Pro

Val

Gln

Leu
40

Lys
Leu
Glu
Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Asn
Ala
Asn
280
Asn
Phe

Lys

Arg

Glu Lys Asn

His

Gly

Ser

Ser

105

Leu

Phe

Thr

Ile

Tyr

185

His

Ala

Gly

Tyr

Thr

265

Ala

Thr

Gln

Ser

Glu

110

Asn

Lys

Leu

90

Asp

Arg

Pro

Ala

170

Ile

Pro

Ile
Tyr
250
Gly
Gly
Thr

Asn

Thr
330

Gly
Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Phe
235
Trp
Asn
Ser
Cys
Tle
315

Lys

Arg

Val
Lys
60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Gly
Thr
Leu
Gly
Gln
300
His
Leu

Lys

Thr
45

Leu
Tle
Ala
Thr
Leu
125
Ser
Pro
Lys
Lys
Ser
205
Val
Ala
Leu
Val
Tle
285
Thr
Pro

Arg

Lys

Val

Cys

Ala

Ser

Cys

110

Ser

Ser

His

Lys

Gly

190

Ala

Gly

Ile

Val

Val

270

Ile

Pro

Ile

Leu

Arg

Thr
Lys
Gly
Ser
95

Tyr
Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Ala
Glu
255
Pro
Tle
Lys
Thr
Ala

335
Gly

His
Leu
Trp
80

Trp
Pro
Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Gly
240
Pro
Arg
Ser
Gly
Tle
320

Thr

Leu
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Phe

Asp

Ala
385
Lys

Gly

Lys

Leu

Val

465

Lys

Thr

Ser

Glu

Gly

545
Arg

Gly
Gly
370
Ala
Val
Lys
Val
Val
450
Lys
Glu
Cys
Glu
Ser
530

Ser

Lys

Ala
355
Trp
Asp
Asn
Glu
Asp
435
Leu
Asn
Tle
Met
Glu
515
Thr

Gly

Asp

His His His

<210>
211>
<212>
<213>

<220>

223>
<400>

47
1766
DNA

NILF5

= dib]

340
Ile

Tyr

Leu

Ser

Phe

420

Asp

Leu

Leu

Gly

Glu

500

Ala

Arg

Tyr

Gly

His
580

Ala
Gly
Lys
Val
405
Asn
Gly
Glu
Tyr
Asn
485
Ser
Lys
Ile
Ile
Glu

565
His

Gly
Tyr
Ser
390
Tle
His
Phe
Asn
Glu
470
Gly
Val
Leu
Tyr
Pro
550

Trp

His

Phe
His
375
Thr
Glu
Leu
Leu
Glu
455
Lys
Cys
Lys
Asn
Gln
535
Glu

Val

His

Tle
360
His
Gln

Lys

Glu

Phe
Asn
Arg
520
Gly
Ala

Leu

His

345
Glu

Gln

Asn

Met

Lys

425

Ile

Thr

Arg

Glu

Gly

505

Glu

Ala

Pro

Leu

Gly

Asn

Ala

Asn

410

Arg

Trp

Leu

Ser

Phe

490

Thr

Glu

Glu

Arg

Ser
570

Gly
Glu
Ile
395
Thr
Ile
Thr
Asp
Gln
475
Tyr
Tyr
Ile
Asn
Asp

555
Thr

Trp
Gln
380
Asp
Gln
Glu
Tyr
Tyr
460
Leu
His
Asp
Asp
Leu
540

Gly

Phe

Thr
365
Gly
Glu
Phe
Asn
Asn
445
His
Lys
Lys
Tyr
Gly
525
Tyr

Gln

Leu

350
Gly

Ser

Ile

Thr

Leu

430

Ala

Asp

Asn

Cys

Pro

510

Val

Phe

Ala

Gly

Met

Gly

Thr

Ala

415

Asn

Glu

Ser

Asn

Asp

495

Lys

Lys

Gln

Tyr

His
575

Val
Tyr
Asn
400
Val
Lys
Leu
Asn
Ala
480
Asn
Tyr
Leu
Gly
Val

560
His

ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60

111



CN 109073639 A

FF

5l %R

57/76 T

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
gcttcattga
tcacatttga
atgctggctce
agacacctaa
tcggcaagtg
atagccctca
ttgagggagg
agggatccgg
acaaggtgaa
tcaaccacct
atatttggac
accacgacag
ccaaggagat
agtctgtgaa
gagaggagat
tgtattttca
ttcgtaaaga
atcaccatca
<210> 48

211> 592

<212> PRT

213>
220>
223>

<400> 48

gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
gggaggcaga
ggccaccgga
tggcatcatt
gggcgcecatt
tcctaagtat
gagggagaga
atggaccgga
atatgccgcece
cagcgtgatce
ggagaagaga
ctacaatgcc
caatgtgaag
cggcaacggce
gaacggcacc
cgacggegtg
gggeggttet
cggtgaatgg
tcactgataa

NILF5
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taccacgcca
acccactctg
gttgcceccecte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
atgaattact
aatctggtgg
atctctgata
aataccagcc
gtgaagagca
cgcaagaaga
atggtggatg
gatctgaagt
gagaagatga
atcgagaacc
gagctgctceg
aacctgtacg
tgctttgagt
tacgactacc
aaactggaaa
ggttacatcc
gttctgetgt
aagctt 1766

acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctgg
actggaccct
tgcctagata
cccectgtgea
tgceetteca
ccaagctgag
gaggcctgtt
gctggtacgg
ctacacagaa
acacccagtt
tgaacaagaa
tgctecctgga
agaaggtgag
tctaccacaa
ctaagtatag
gcacaagaat
cggaagctcce

ctaccttccet

cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat
cattttcggce
ggtggaacct
tgcatttget
cgactgtaat
gaatattcac
actggctacc
tggagccatc
ctatcaccac
cgccatcgac
tacagctgtg
agtggacgac
gaatgagaga
aagccagctg
gtgtgacaac
cgaggaggcc
ctatcagggce
gegtgacggt
gggtcaccat

gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
agctacccta
tggggaatcce
gcctatgtgt
gctatcgceceg
ggcgataaga
atggagagaa
accacctgtce
cctatcacca
ggtctgagaa
gceggettta
cagaatgagc
gagatcacaa
ggcaaggagt
ggcttcetgg
accctggact
aagaacaatg
acctgtatgg
aagctgaata
gctgaaaacc
caggcttacg

catcaccacc

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His

1

5

10

15

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser

112

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Thr
Ser
Arg
65

Tle
Ser
Gly
Ser
Asn
145
Ala
Gly
Gly
Ser
Ala
225
Glu
Tyr
Thr
Ala
Thr

305
Gln

Asp
Val
50

Gly
Leu
Tyr
Asp
Ser
130
His
Lys
Leu
Lys
Thr
210
Ile
Tyr
Gly
Gly
290

Thr

Asn

Thr
35

Asn
Val
Gly
Tle
Phe
115
Phe
Asp
Ser
Phe
Glu
195
Gln
Val
Ala
Trp
Asn
275
Ser

Cys

Ile

20
Val

Leu
Ala
Asn
Val
100
Tle
Glu
Ser
Phe
Gly
180
Val
Lys
Phe
Tle
Thr
260
Leu
Gly

Gln

His

Asp
Leu
Pro
Pro
85

Glu

Asp

Asn
Tyr
165
Ala
Leu
Ala
Val
Arg
245
Leu
Val
Tle

Thr

Pro
325

Thr
Glu
Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Tle
Val
Tle
Gly
230
Pro
Val
Val
Tle
Pro

310
Ile

Val
Asp
55

His
Cys
Pro
Glu
Glu
135
Gly
Asn
Ala
Leu
Asp
215
Ser
Lys
Glu
Pro
Ile
295

Lys

Thr

Leu
40

Lys
Leu
Glu
Ser
Glu
120
Tle
Val
Leu
Gly
Trp
200
Gly
Ser
Val
Pro
Arg
280
Ser

Gly

Ile

25

Glu Lys Asn

His
Gly
Ser
Ser
105
Leu
Phe
Thr
Tle
Phe
185
Gly
Val
Arg
Arg
Gly
265
Tyr
Asp

Ala

Gly

113

Asn
Lys
Leu
90

Asp
Arg
Pro
Ala
Trp
170
Ile
Ile
Thr
Tyr
Asp
250
Asp
Ala
Thr

Ile

Lys
330

Gly
Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Glu
His
Asn
Ser
235
Gln
Lys
Phe
Pro
Asn

315
Cys

Val
Lys
60

Asn
Thr
Gly
Gln
Thr
140

Cys

Val

His
Lys
220
Lys
Glu
Ile
Ala
Val
300

Thr

Pro

Thr
45

Leu
Tle
Ala
Thr
Leu
125
Ser
Pro
Arg
Tle
Pro
205
Val
Lys
Gly
Thr
Met
285
His
Ser

Lys

30
Val

Cys
Ala
Ser
Cys
110
Ser
Ser
His
Lys
Asn
190
Ser
Asn
Phe
Arg
Phe
270
Glu
Asp

Leu

Tyr

Thr
Lys
Gly
Ser
95

Tyr
Ser
Trp
Ala
Lys
175
Asp
Lys
Ser
Lys
Met

255
Glu

Cys

Pro

Val
335

His
Leu
Trp
80

Trp
Pro
Val
Pro
Gly
160
Arg
Lys
Glu
Asp
Pro
240
Asn
Ala
Asn
Asn
Phe

320
Lys
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Ser
Glu
Glu
Gln
385
Asn
Met
Lys
Tle
Thr
465
Arg
Glu
Gly
Glu
Ala
545

Pro

Leu

Thr
Arg
Gly
370
Asn
Ala
Asn
Arg
Trp
450
Leu
Ser
Phe
Thr
Glu
530
Glu

Arg

Ser

<210> 49
211> 15
<212> PR

<213>

220>
223> &
400> 49

Lys
Arg
355
Gly
Glu
Ile
Thr
Ile
435
Thr
Asp
Gln
Tyr
Tyr
515
Ile
Asn

Asp

Thr

T

Leu
340
Lys
Trp
Gln
Asp
Gln
420
Glu
Tyr
Tyr
Leu
His
500
Asp
Asp
Leu

Gly

Phe
580

NILF5

Arg
Lys
Thr
Gly
Glu
405
Phe
Asn
Asn
His
Lys
485
Lys
Tyr
Gly
Tyr
Gln

565
Leu

Leu
Arg
Gly
Ser
390
Tle
Thr
Leu
Ala
Asp
470
Asn
Cys
Pro
Val
Phe
550

Ala

Gly

Ala
Gly
Met
375
Gly
Thr
Ala
Asn
Glu
455
Ser
Asn
Asp
Lys
Lys
535
Gln

Tyr

His

Thr
Leu
360
Val
Tyr
Asn
Val
Lys
440
Leu
Asn
Ala
Asn
Tyr
520
Leu
Gly

Val

His

Gly
345
Phe
Asp
Ala
Lys
Gly
425
Lys
Leu
Val
Lys
Thr
505
Ser
Glu
Gly

Arg

His
585

114

Leu
Gly
Gly
Ala
Val
410
Lys
Val
Val
Lys
Glu
490
Cys
Glu
Ser
Ser
Lys

570
His

Arg
Ala
Trp
Asp
395
Asn
Glu
Asp
Leu
Asn
475
Ile
Met
Glu
Thr
Gly
555

Asp

His

Asn
Tle
Tyr
380
Leu
Ser
Phe
Asp
Leu
460
Leu
Gly
Glu
Ala
Arg
540
Tyr

Gly

His

Ser
Ala
365
Gly
Lys
Val
Asn
Gly

445
Glu

Asn
Ser
Lys
525
Tle
Tle

Glu

His

Pro
350
Gly
Tyr
Ser
Tle
His
430
Phe
Asn
Glu
Gly
Val
510
Leu

Tyr

Pro

His
590

Gln

Phe

His

Thr

Glu

415

Leu

Leu

Glu

Lys

Cys

495

Lys

Asn

Gln

Glu

Val

575
His

Arg
Ile
His
Gln
400
Lys

Glu

Asp

Val
480
Phe

Asn
Arg
Gly
Ala
560

Leu

His
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Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu

1

<210>
211>
<212>
<213>
<220>
223>
<400>

50
17
PRT

50

5

NILF5

=i

10

15

Lys Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn

1

Ser
210>
211>
212>
213>
220>
223>
<400> 51
ccatggtaag

51
1790
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
gagccatcgce
ggggaatcca
aggtcaattc
ctgaaattgc
ccctggtgga
gatatgcatt
tgcacgactg
tccagaatat
tgagactggc
tgtttggagce

acggctatca

5

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
cggcetttatt
ccaccctagce
tgatgcctat
cattagaccc
acctggcgat
tgctatggag
taataccacc
tcaccctate
taccggtctg
catcgccgge

ccaccagaat

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
gagtacatca
aaggagtcta
gtgtttgtgg
aaagtgagag
aagatcacat
agaaatgctg
tgtcagacac
accatcggca
agaaatagcc

tttattgagg
gagcagggat

10

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgag
acgacaaggg
cacagaaggc
gcagcagcag
atcaggaagg
ttgaggccac
gctctggceat
ctaagggcgce
agtgtcctaa
ctcagaggga
gaggatggac
ccggatatge

115

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
aaagaagaga
caaagaagtg
cattgatggc
atacagcaaa
cagaatgaat
cggaaatctg
cattatctct
cattaatacc
gtatgtgaag
gagacgcaag
cggaatggtg
cgccgatcetg

15

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
ggecctgtttg
ctggtgectgt
gttacaaata
aagttcaagc
tactactgga
gtggtgccta
gatacccctg
agcctgecect
agcaccaagc
aagagaggcc
gatggctggt
aagtctacac

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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agaacgccat
agtttacagc
agaaagtgga
tggagaatga
tgagaagcca
acaagtgtga
atagcgagga
gaatctatca
ctccgegtga
tcctgggtceca
<210> 52
211> 589
212> PRT
213>
220>
223>
<400> 52
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130
His

Ser

Asn Asp

145

Ala Lys Ser

cgacgagatc
tgtgggcaag
cgacggcttce
gagaaccctg
gctgaagaac
caacacctgt
ggccaagctg
gggegcetgaa
cggtcaggcet

ccatcatcac

NILF5)

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp

Glu Arg

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

acaaacaagg
gagttcaacc
ctggatattt
gactaccacg
aatgccaagg
atggagtctg
aatagagagg
aacctgtatt
tacgttcgta

caccatcacc

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

Phe Tyr

165

Lys

Asn Leu

tgaacagcgt
acctggagaa
ggacctacaa
acagcaatgt
agatcggcaa
tgaagaacgg
agatcgacgg
ttcagggcegg
aagacggtga

atcatcactg

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

Leu Arg Glu

Phe Pro Lys

Thr Ala Ala

155
Leu

Ile Trp

170

116

gatcgagaag
gagaatcgag
tgccgagetg
gaagaacctg
cggetgettt
cacctacgac
cgtgaaactg
ttctggttac
atgggttctg

ataaaagctt

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

Val Arg Lys

atgaacaccc
aacctgaaca
ctcgtgectee
tacgagaagg
gagttctacc
taccctaagt
gaaagcacaa
atcccggaag
ctgtctacct
1790

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

Ala Gly
160
Lys Arg

175

1260
1320
1380
1440
1500
1560
1620
1680
1740
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Gly Leu Phe

Gly
Ser
Ala
225
Glu
Tyr
Thr
Ala
Thr
305
Gln
Ser
Gln
Trp
Gln
385
Asp
Gln
Glu
Tyr
Tyr

465
Leu

Lys
Thr
210
Tyr
Ile
Tyr
Gly
Gly
290
Thr
Asn
Thr
Ser
Thr
370
Gly
Glu
Phe
Asn
Asn
450
His

Lys

Glu
195
Gln
Val
Ala
Trp
Asn
275
Ser
Cys
Tle
Lys
Arg
355
Gly
Ser
Tle
Thr
Leu
435
Ala

Asp

Asn

Gly
180
Val
Lys
Phe
Ile
Thr
260
Leu
Gly
Gln
His
Leu
340
Gly
Met
Gly
Thr
Ala
420
Asn
Glu

Ser

Asn

Ala

Leu

Ala

Val

Arg

245

Leu

Val

Ile

Thr

Pro

325

Arg

Leu

Val

Tyr

Asn

405

Val

Lys

Leu

Asn

Ala

Ile
Val
Ile
Gly
230
Pro
Val
Val
Ile
Pro
310
Ile
Leu
Phe
Asp
Ala
390
Lys
Gly
Lys
Leu
Val

470
Lys

Ala
Leu
Asp
215
Ser
Lys
Glu
Pro
Ile
295
Lys
Thr
Ala
Gly
Gly
375
Ala
Val
Lys
Val
Val
455

Lys

Glu

Gly
Trp
200
Gly
Ser
Val
Pro
Arg
280
Ser
Gly
Ile
Thr
Ala
360
Trp
Asp
Asn
Glu
Asp
440
Leu

Asn

Ile

Phe
185
Gly
Val
Arg
Arg
Gly
265
Tyr
Asp
Ala
Gly
Gly
345
Ile
Tyr
Leu
Ser
Phe
425
Asp
Leu
Leu

Gly

117

Ile

Ile

Thr

Tyr

Asp

250

Asp

Ala

Thr

Ile

Lys

330

Leu

Ala

Gly

Lys

Val

410

Asn

Gly

Glu

Tyr

Asn

Glu
His
Asn
Ser
235
Gln
Lys
Phe
Pro
Asn
315
Cys
Arg
Gly
Tyr
Ser
395
Tle
His
Phe
Asn
Glu

475
Gly

Tyr
His
Lys
220
Lys
Glu
Tle
Ala
Val
300
Thr
Pro
Asn
Phe
His
380
Thr
Glu
Leu
Leu
Glu
460

Lys

Cys

Ile
Pro
205
Val
Lys
Gly
Thr
Met
285
His
Ser
Lys
Ile
Ile
365
His
Gln
Lys
Glu
Asp
445
Arg

Val

Phe

Asn
190
Ser
Asn
Phe
Arg
Phe
270
Glu
Asp
Leu
Tyr
Pro
350
Glu
Gln
Asn
Met
Lys
430
Tle
Thr

Arg

Glu

Asp

Lys

Ser

Lys

Met

255

Glu

Arg

Cys

Pro

Val

335

Ser

Gly

Asn

Ala

Asn

415

Arg

Trp

Leu

Ser

Phe

Lys
Glu
Asp
Pro
240
Asn
Ala
Asn
Asn
Phe
320
Lys
Ile
Gly
Glu
Ile
400
Thr
Ile
Thr
Asp
Gln

480
Tyr
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485

Asn

490
Glu Ser Val
505
Ala

495

Thr Gly Thr
510

Glu

Asp Cys Met Lys Asn Tyr

500
Lys

His Lys Cys
Glu Glu
520
Thr

Arg Glu Ile
525

Gly

Pro Tyr Ser Lys Leu Asn

515
Val

Asp Tyr

Glu Gln
540
Glu

Gly Ala Glu
530

Tyr

Ser Arg Ile Tyr Asn

535

Ser

Asp Lys Leu

Phe GlIn Ile Pro Ala

555
Glu Trp
570

His His

Gly Gly
550

Arg

Gly Asp
560

Thr

Leu Tyr Pro Arg

545
Gly Gln Ala Val
565

His

Gly Val Ser

075

Tyr Lys Asp Leu Leu

Phe Leu Gly His His His His His His His

210>
211>
212>
213>
220>
223>
<400> 53

ccatggtaag

53
1781
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
gagccatcgce
ggggaatcca
aggtcaattc
ctgaaattgc
ccctggtgga
gatatgcatt
tgcacgactg
tccagaatat
tgagactggc

ccatcgcegg

580

NILF5

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
cggcetttatt
ccaccctage
tgatgcctat
cattagaccc
acctggcgat
tgctatggag
taataccacc
tcaccctate
taccggtctg
ctttattgag

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
gagtacatca
aaggagtcta
gtgtttgtgg
aaagtgagag
aagatcacat
agaaatgctg
tgtcagacac
accatcggca

agaaatatcc

ggaggatgga

585

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgag
acgacaaggg
cacagaaggc
gcagcagcag
atcaggaagg
ttgaggccac
gctctggceat
ctaagggcgce
agtgtcctaa
ctagcatcca

ccggaatggt

118

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
aaagaagaga
caaagaagtg
cattgatggc
atacagcaaa
cagaatgaat
cggaaatctg
cattatctct
cattaatacc
gtatgtgaag
gagcagaggc
ggatggcetgg

tctgectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
ggecctgtttg
ctggtgctgt
gttacaaata
aagttcaagc
tactactgga
gtggtgccta
gatacccctg
agcctgecect
agcaccaagc
ctgtttggag
tacggctatc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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accaccagaa
tcgacgagat
ctgtgggcaa
acgacggctt
agagaaccct
agctgaagaa
acaacacctg
aggccaagct
agggcgcectga
acggtcaggc
accatcatca
<210> 54
<211> 585
<212> PRT
213>
220>
223>
<400> 54
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile

Gly Phe
115
Phe

Asp

Ser
130
His

Ser

Asn Asp

145

Ala Lys Ser

tgagcaggga
cacaaacaag
ggagttcaac
cctggatatt
ggactaccac
caatgccaag
tatggagtct
gaatagagag
aaacctgtat
ttacgttcgt

ccaccatcac

NILF5

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp
Glu

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

tccggatatg
gtgaacagcg
cacctggaga
tggacctaca
gacagcaatg
gagatcggca
gtgaagaacg
gagatcgacg
tttcagggcg
aaagacggtg

catcatcact

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

Phe Tyr

Lys

Asn Leu

ccgecegatet
tgatcgagaa
agagaatcga
atgccgagcet
tgaagaacct
acggectgett
gcacctacga
gcgtgaaact
gttctggtta
aatgggttct

gataaaagct

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105

Leu Glu

Phe Pro Lys

Thr Ala Ala

155
Leu

Ile Trp

119

gaagtctaca
gatgaacacc
gaacctgaac
gctegtgete
gtacgagaag
tgagttctac
ctaccctaag
ggaaagcaca
catcccggaa
gctgtctacce
t 1781

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

Val Arg Lys

cagaacgcca
cagtttacag
aagaaagtgg
ctggagaatg
gtgagaagcc
cacaagtgtg
tatagcgagg
agaatctatc
gcteegegtg
ttcctgggte

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Pro

Ala Gly
160

Lys Arg

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Gly Leu Phe

Lys
Ser
Val
225
Arg
Leu
Val
Tle
Thr
305
Pro
Arg
Leu
Val
Tyr
385
Asn
Val
Lys

Leu

Asn
465

Gly
Ala
210
Gly
Pro
Val
Val
Tle
290
Pro
Tle
Leu
Phe
Asp
370
Ala
Lys
Gly
Lys
Leu

450
Val

Lys
195
Asp
Ser
Lys
Glu
Pro
275
Ile
Lys
Thr
Ala
Gly
355
Gly
Ala
Val
Lys
Val
435

Val

Lys

Gly
180
Glu
Gln
Ser
Val
Pro
260
Arg
Ser
Gly
Ile
Thr
340
Ala
Trp
Asp
Asn
Glu
420
Asp

Leu

Asn

165
Ala

Val
Gln
Arg
Arg
245
Gly
Tyr
Asp
Ala
Gly
325
Gly
Ile
Tyr
Leu
Ser
405
Phe
Asp

Leu

Leu

Tle
Leu
Ser
Tyr
230
Asp
Asp
Ala
Thr
Tle
310
Lys
Leu
Ala
Gly
Lys
390
Val
Asn
Gly

Glu

Tyr
470

Ala
Val
Leu
215
Ser
Gln
Lys
Phe
Pro
295
Asn
Cys
Arg
Gly
Tyr
375
Ser
Tle
His
Phe
Asn

455
Glu

Gly
Leu
200
Tyr
Lys
Glu
Tle
Ala
280
Val
Thr
Pro
Asn
Phe
360
His
Thr
Glu
Leu
Leu
440

Glu

Lys

Phe
185
Trp
Gln
Lys
Gly
Thr
265
Met
His
Ser
Lys
Tle
345
Tle
His
Gln
Lys
Glu
425
Asp

Arg

Val

120

170
Ile

Gly
Asn
Phe
Arg
250
Phe
Glu
Asp
Leu
Tyr
330
Glu
Glu
Gln
Asn
Met
410
Lys
Tle

Thr

Arg

Glu
Ile
Ala
Lys
235
Met
Glu
Arg
Cys
Pro
315
Val
Asn
Gly
Asn
Ala
395
Asn
Arg
Trp

Leu

Ser
475

Gly
His
Asp
220
Pro
Asn
Ala
Asn
Asn
300
Phe
Lys
Leu
Gly
Glu
380
Tle
Thr
Tle
Thr
Asp

460
Gln

Tyr
His
205
Ala
Glu
Tyr
Thr
Ala
285
Thr
Gln
Ser
Tyr
Trp
365
Gln
Asp
Gln
Glu
Tyr
445

Tyr

Leu

Tle
190
Pro
Tyr
Tle
Tyr
Gly
270
Gly
Thr
Asn
Thr
Phe
350
Thr
Gly
Glu
Phe
Asn
430
Asn
His

Lys

175

Asn
Ser
Val
Ala
Trp
255
Asn
Ser
Cys
Tle
Lys
335
Gln
Gly
Ser
Tle
Thr
415
Leu
Ala

Asp

Asn

Asp
Thr
Phe
Tle
240
Thr
Leu
Gly
Gln
His
320
Leu
Gly
Met
Gly
Thr
400
Ala
Asn
Glu

Ser

Asn
480
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Ala Lys Glu

Asn Thr Cys
Glu
515

Ser

Tyr Ser
Glu
530
Gly

Leu

Gly
545
Val

Ser

Arg Lys

His His His
210>
211>
212>
213>
220>
223>
<400> 55

ccatggtaag

95
1769
DNA

cggatacact
tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
gcgcectatcege
tgtggggaat
atgcctatgt
ttagacccaa
ctggcgataa
ctatggagag
ataccacctg
accctatcac

ccggtctgag

Ile Gly
485
Met Glu
500
Glu Ala

Thr Arg

Gly Tyr

Asn

Ser

Lys

Ile

Ile

Gly Cys

Val Lys
Asn
520
Gln

Leu

Tyr
535

Pro Glu

550

Gly
565
His

Asp

His

580

NILF5)

=i

cgctattgtt
gtgtattggce
tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
cggcttecatt
ccaccaccct
gtttgtgggc
agtgagagat
gatcacattt
aaatgctggce
tcagacacct
catcggcaag

aaatatcgaa

Glu

His

Trp Val

His His

ttatatgtgce
taccacgcca
acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
gagggataca
agcacaagcg
agcagcagat
caggaaggca
gaggccaccg
tctggcatca
aagggcgceca
tgtcctaagt
aacctgtatt

Phe Glu Phe
490
Gly

Asn Thr

505
Arg

Glu Glu

Gly Ala Glu

Ala Arg
555

Ser

Pro

Leu
570
His

585

Leu

ttttggecgge
acaatagcac
tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgag
tcaacgacaa
ccgatcagca
acagcaaaaa
gaatgaatta
gaaatctggt
ttatctctga
ttaataccag
atgtgaagag
ttcaaggcct

121

Tyr His Lys
Tyr
510

Gly

Tyr Asp

Ile Asp
525
Asn Leu Tyr
540
Asp

Gly Gln

Thr Phe Leu

ggcggegeat
cgataccgtg
ggaggataag
caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
aaagaagaga
gggcaaagaa
gagcctgtac
gttcaagcct
ctactggacc
ggtgcctaga
tacccctgtg
cctgeectte
caccaagctg

gtttggagcce

Cys Asp
495
Pro Lys

Val Lys

Phe Gln

Ala Tyr
560
Gly His
575

tctgeectttg
gatacagtgc
cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgecg
ggcctgtteg
gtgctggtge
cagaatgccg
gaaattgcca
ctggtggaac
tatgcatttg
cacgactgta
cagaatattc
agactggcta
atcgccegget

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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ttattgaggg
agcagggatc
caaacaaggt
agttcaacca
tggatatttg
actaccacga
atgccaagga
tggagtctgt
atagagagga
acctgtattt
acgttcgtaa
accatcacca
<210> 56
211> 593
<212> PRT
213>
220>
223>
<400> 56
Met Val Ser
1
Ser

Ala Phe

Thr Thr
35

Asn

Asp

Val
50
Gly

Ser
Arg Val
65
Ile

Leu Gly

Ser Tyr Ile
Phe
115

Phe

Gly Asp

Ser
130
His

Ser

Asn
145

Asp

aggatggacc
cggatatgcce
gaacagcgtg
cctggagaag
gacctacaat
cagcaatgtg
gatcggcaac
gaagaacggc
gatcgacggce
tcagggeggt
agacggtgaa

tcatcactga

NILF5

=i

Ala Ile
Ala
20
Val

Asp

Asp

Leu Leu

Ala Pro
Pro
85

Glu

Asn

Val
100
Ile Asp

Glu Arg

Ser Asn

Val

Thr

Thr

Glu

Leu

70

Glu

Thr

Tyr

Phe

Lys

ggaatggtgg
gccgatctga
atcgagaaga
agaatcgaga
gccgagetge
aagaacctgt
ggctgetttg
acctacgact
gtgaaactgg
tctggttaca
tgggttctge

taaaagctt

Leu Tyr

Leu Cys

Val Leu
40
Asp Lys
55
His Leu

Cys Glu

Pro Ser

Glu Glu
120
Glu Ile
135

Gly Val

150

atggctggta
agtctacaca
tgaacaccca
acctgaacaa
tcgtgctect
acgagaaggt
agttctacca
accctaagta
aaagcacaag
tccecggaage
tgtctacctt
1769

Val Leu Leu
10

Ile Gly

25

Glu

Tyr

Lys Asn

His Asn Gly

Gly Cys
75

Ser

Lys

Leu
90
Asp

Ser

Ser Asn

105
Leu

Arg Glu

Phe Pro Lys

Thr Ala Ala

155

122

cggctatcac
gaacgccatc
gtttacagct
gaaagtggac
ggagaatgag
gagaagccag
caagtgtgac
tagcgaggag
aatctatcag
tccgegtgac
cctgggtcac

Ala Ala Ala

His Ala Asn

30

Val Thr Val

45

Lys Leu Cys

60

Asn Ile Ala

Thr Ala Ser

Gly Thr Cys

110

Gln Leu Ser
125

Thr Ser
140

Cys

Ser

Pro His

caccagaatg
gacgagatca
gtgggcaagg
gacggcttcce
agaaccctgg
ctgaagaaca
aacacctgta
gccaagctga
ggcgcectgaaa
ggtcaggcett

catcatcacc

Ala
15

Asn

His

Ser

Thr His

Lys Leu

Gly Trp
80
Ser Trp
95
Tyr Pro

Ser Val

Trp Pro

Ala Gly

160

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ala

Ser

Val

Gln

Arg

225

Pro

Asn

Ala

Asn

Asn

305

Phe

Lys

Arg

Ile

His

385

Gln

Lys

Glu

Asp

Arg

Lys

Tyr

Leu

Ser

210

Tyr

Thr

Tyr

Thr

Ala

290

Thr

Gln

Ser

Glu

Glu

370

Gln

Asn

Met

Lys

Ile

450
Thr

Ser
Pro
Val
195
Leu
Ser
Arg
Tyr
Gly
275
Gly
Thr
Asn
Thr
Arg
355
Gly
Asn
Ala
Asn
Arg
435

Trp

Leu

Phe
Lys
180
Leu
Tyr
Lys
Asn
Trp
260
Asn
Ser
Cys
Ile
Lys
340
Arg
Gly
Glu
Ile
Thr
420
Ile

Thr

Asp

Tyr
165
Leu
Trp
Gln
Lys
Gly
245
Thr
Leu
Gly
Gln
His
325
Leu
Lys
Trp
Gln
Asp
405
Gln
Glu

Tyr

Tyr

Lys

Ser

Gly

Asn

Phe

230

Trp

Leu

Val

Ile

Thr

310

Pro

Arg

Lys

Thr

Gly

390

Glu

Phe

Asn

Asn

His

Asn
Lys
Tle
Ala
215
Lys
Glu
Val
Val
Tle
295
Pro
Tle
Leu
Arg
Gly
375
Ser
Tle
Thr
Leu
Ala

455
Asp

Leu
Ser
His
200
Asp
Pro
Cys
Glu
Pro
280
Tle
Lys
Thr
Ala
Gly
360
Met
Gly
Thr
Ala
Asn
440

Glu

Ser

Ile Trp Leu

Tyr
185
His
Ala
Ser
Lys
Pro
265
Arg
Ser
Gly
Ile
Thr
345
Leu
Val
Tyr
Asn
Val
425
Lys
Leu

Asn

123

170
Ile

Pro
Tyr
Leu
Cys
250
Gly
Tyr
Asp
Ala
Gly
330
Gly
Phe
Asp
Ala
Lys
410
Gly
Lys

Leu

Val

Asn
Ser
Val
Leu
235
Ser
Asp
Ala
Thr
Ile
315
Lys
Leu
Gly
Gly
Ala
395
Val
Lys
Val

Val

Lys

Val
Asp
Thr
Phe
220
Thr
Asp
Lys
Phe
Pro
300
Asn
Cys
Arg
Ala
Trp
380
Asp
Asn
Glu
Asp
Leu

460

Asn

Lys
Lys
Ser
205
Val
Glu
Ser
Tle
Ala
285
Val
Thr
Pro
Asn
Tle
365
Tyr
Leu
Ser
Phe
Asp
445

Leu

Leu

Lys
Gly
190
Ala
Gly
Val
Gly
Thr
270
Met
His
Ser
Lys
Ser
350
Ala
Gly
Lys
Val
Asn
430
Gly

Glu

Tyr

Gly
175
Lys
Asp
Ser
Glu
Arg
255
Phe
Glu
Asp
Leu
Tyr
335
Pro
Gly
Tyr
Ser
Ile
415
His
Phe

Asn

Glu

Asn

Glu

Gln

Ser

Thr

240

Met

Glu

Arg

Cys

Pro

320

Val

Gln

Phe

His

Thr

400

Glu

Leu

Leu

Glu

Lys
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465 470 475 480
Val Arg Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly Cys
485 490 495

Phe Glu Phe Tyr His Lys Cys Asp Asn Thr Cys Met Glu Ser Val Lys

500 505 510
Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ala Lys Leu Asn

515 520 525
Arg Glu Glu Ile Asp Gly Val Lys Leu Glu Ser Thr Arg Ile Tyr Gln
530 535 540
Gly Ala Glu Asn Leu Tyr Phe Gln Gly Gly Ser Gly Tyr Ile Pro Glu
545 550 555 560
Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly Glu Trp Val
565 570 575

Leu Leu Ser Thr Phe Leu Gly His His His His His His His His His

580 585 590
His
<210> 57
211> 21
<212> PRT
213> NI
220>
223> AR
<400> 57
Ser Leu Leu Thr Glu Val Glu Thr Pro Thr Arg Asn Gly Trp Glu Cys
1 5 10 15
Lys Cys Ser Asp Ser

20
<210> 58
211> 1793
<212> DNA
213> NI
220>
223> AR
<400> 58
ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60
cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120
tggagaagaa tgtgaccgtg acccactctg tgaatctgct ggaggataag cacaatggca 180
agctgtgtaa gctgagagga gttgeccccte tgcacctggg caaatgtaat attgecgget 240
ggattctggg aaatcctgaa tgtgaaagcec tgtctacage cagcagetgg tcttatatcg 300

124



CN 109073639 A

FF

5l %R

70/76 7

tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
ccceccaccag
ggaccctggt
ctagatatgc
ctgtgcacga
ccttccagaa
agctgagact
gcetgtttgg
ggtacggcta
cacagaacgc
cccagtttac
acaagaaagt
tcctggagaa
aggtgagaag
accacaagtg
agtatagcga
caagaatcta
aagctccgeg
ccttcetggg
<210> 59

211> 593

212> PRT

213>
220>
223>

<400> 59

tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
gaacggcectgg
ggaacctggce
atttgctatg
ctgtaatacc
tattcaccct
ggctaccggt
agccatcgcece
tcaccaccag
catcgacgag
agctgtgggce
ggacgacggce
tgagagaacc
ccagctgaag
tgacaacacc
ggaggccaag
tcagggcgcet
tgacggtcag

tcaccatcat

NILF5
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aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
gagtgcaagt
gataagatca
gagagaaatg
acctgtcaga
atcaccatcg
ctgagaaata
ggctttattg
aatgagcagg
atcacaaaca
aaggagttca
ttcctggata
ctggactacc
aacaatgcca
tgtatggagt
ctgaatagag
gaaaacctgt
gcttacgtte

caccaccatc

gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctte
gctceccgacte
catttgaggc
ctggetectgg
cacctaaggg
gcaagtgtcce
gccctcagag
agggaggatg
gatccggata
aggtgaacag
accacctgga
tttggaccta
acgacagcaa
aggagatcgg
ctgtgaagaa
aggagatcga
attttcaggg
gtaaagacgg

accatcatca

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu

1

5

10

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr

20

25

Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn

35

40

Ser Val Asn Leu Leu Glu Asp Lys His Asn Gly

125

cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
gctggtgetg
gaatgccgat
cctgetgacce
cggcagaatg
caccggaaat
catcattatc
cgccattaat
taagtatgtg
ggagagacgc
gaccggaatg
tgccgecgat
cgtgatcgag
gaagagaatc
caatgccgag
tgtgaagaac
caacggctgce
cggcacctac
cggcgtgaaa
cggttctggt
tgaatgggtt

ctgataaaag

Ala Ala Ala Ala

His Ala Asn Asn

30

Val Thr Val Thr

45

Lys Leu Cys Lys

gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatcce
gcctatgtgt
gaggtggaga
aattactact
ctggtggtgce
tctgataccc
accagcctgce
aagagcacca
aagaagagag
gtggatggct
ctgaagtcta
aagatgaaca
gagaacctga
ctgctegtge
ctgtacgaga
tttgagttct
gactacccta
ctggaaagca
tacatcccegg
ctgctgtcta
ctt 1793

His
15
Ser

His

Leu

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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50

Arg Gly Val

65
Ile

Ser
Gly
Ser
Asn
145
Ala
Ser
Val
Val
Asp
225
Pro
Asn
Ala
Asn
Asn
305
Phe

Lys

Arg

Leu
Tyr
Asp
Ser
130
His
Lys
Tyr
Leu
Glu
210
Ala
Glu
Tyr
Thr
Ala
290
Thr
Gln

Ser

Glu

Gly
Ile
Phe
115
Phe
Asp
Ser
Pro
Val
195
Thr
Tyr
Ile
Tyr
Gly
275
Gly
Thr
Asn

Thr

Arg
355

Ala

Asn

Val

100

Ile

Glu

Ser

Phe

Lys

180

Leu

Pro

Val

Ala

Trp

260

Asn

Ser

Cys

Ile

Lys
340

Pro
Pro
85

Glu
Asp
Arg
Asn
Tyr

165
Leu

Thr
Phe
Tle
245
Thr
Leu
Gly
Gln
His
325

Leu

Lys

Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Arg
Val
230
Arg
Leu
Val
Ile
Thr

310

Pro

Lys

55
His

Cys
Pro
Glu
Glu
135
Gly
Asn
Lys
Tle
Asn
215
Gly
Pro
Val
Val
Tle
295
Pro
Tle

Leu

Arg

Leu
Glu
Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Gly
Ser
Lys
Glu
Pro
280
Tle
Lys
Thr

Ala

Gly
360

Gly
Ser
Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Trp
Ser
Val
Pro
265
Arg
Ser
Gly
Tle
Thr

345
Leu

126

Lys
Leu
90

Asp
Arg
Pro
Ala
Trp
170
Ile
Pro
Glu
Arg
Arg
250
Gly
Tyr
Asp
Ala
Gly
330

Gly

Phe

Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Cys
Tyr
235
Asp
Asp
Ala
Thr
Ile
315
Lys

Leu

Gly

60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val
Asp
Ser
Lys
220
Ser
Gln
Lys
Phe
Pro
300

Asn

Cys

Ala

Ile

Ala

Thr

Leu

125

Ser

Pro

Lys

Lys

Leu

205

Cys

Lys

Glu

Ile

Ala

285

Val

Thr

Pro

Asn

Ile
365

Ala
Ser
Cys
110
Ser
Ser
His
Lys
Gly
190
Leu
Ser
Lys
Gly
Thr
270
Met
His
Ser
Lys
Ser

350
Ala

Gly
Ser
95

Tyr
Ser
Trp
Ala
Gly
175
Lys
Thr
Asp
Phe
Arg
255
Phe
Glu
Asp
Leu
Tyr
335

Pro

Gly

Trp
80

Trp
Pro
Val
Pro
Gly
160
Asn
Glu
Glu
Ser
Lys
240
Met
Glu
Arg
Cys
Pro
320
Val

Gln

Phe
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Ile
His
385
Gln
Lys
Glu
Asp
Arg
465
Val
Phe
Asn
Arg
Gly
545
Ala

Leu

His

<210>
211>
<212>
<213>

Glu
370
Gln
Asn
Met
Lys
Tle
450
Thr
Arg
Glu
Gly
Glu
530
Ala

Pro

Leu

<220>

223>
<400>

60
1793
DNA

NILF5

I

60

Gly

Asn

Ala

Asn

Arg

435

Trp

Leu

Ser

Phe

Thr

515

Glu

Glu

Arg

Ser

J

Gly

Glu

Ile

Thr

420

Ile

Thr

Asp

Gln

Tyr

500

Tyr

Ile

Asn

Asp

Thr
580

Trp
Gln
Asp
405
Gln
Glu
Tyr
Tyr
Leu
485
His
Asp
Asp
Leu
Gly

565
Phe

Thr
Gly
390
Glu
Phe
Asn
Asn
His
470
Lys
Lys
Tyr
Gly
Tyr
550

Gln

Leu

Gly
375
Ser
Tle
Thr
Leu
Ala
455
Asp
Asn
Cys
Pro
Val
535
Phe

Ala

Gly

Met

Gly

Thr

Ala

Asn

440

Glu

Ser

Asn

Asp

Lys

520

Lys

Gln

Tyr

His

Val

Tyr

Asn

Val

425

Lys

Leu

Asn

Ala

Asn

505

Tyr

Leu

Gly

Val

His
585

Asp
Ala
Lys
410
Gly
Lys
Leu
Val
Lys
490
Thr
Ser
Glu
Gly
Arg

570
His

Gly
Ala
395
Val
Lys
Val
Val
Lys
475
Glu
Cys
Glu
Ser
Ser
555

Lys

His

Trp
380
Asp
Asn
Glu
Asp
Leu
460
Asn
Ile
Met
Glu
Thr
540
Gly

Asp

His

Tyr

Leu

Ser

Phe

Asp

445

Leu

Leu

Gly

Glu

Ala

525

Arg

Tyr

Gly

His

Gly

Lys

Val

Asn

430

Gly

Glu

Tyr

Asn

Ser

510

Lys

Ile

Ile

Glu

His
590

Tyr
Ser
Tle
415
His
Phe
Asn
Glu
Gly
495
Val
Leu
Tyr
Pro
Trp

575
His

His
Thr
400
Glu
Leu
Leu
Glu
Lys
480
Cys
Lys
Asn
Gln
Glu
560

Val

His

ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60

cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120

tggagaagaa tgtgaccgtg acccactctg tgaatctgct ggaggataag cacaatggca 180

127
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agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
agtgctccga
agcctgaaat
ggaccctggt
ctagatatgc
ctgtgcacga
ccttccagaa
agctgagact
gcectgtttgg
ggtacggcta
cacagaacgc
cccagtttac
acaagaaagt
tcctggagaa
aggtgagaag
accacaagtg
agtatagcga
caagaatcta
aagctccgeg
ccttcetggg
<210> 61
211> 591
212> PRT
213>
220>
223>

<400> 61

gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
ctccetgetg
ctccgatgece
tgccattaga
ggaacctggce
atttgctatg
ctgtaatacc
tattcaccct
ggctaccggt
agccatcgcece
tcaccaccag
catcgacgag
agctgtggge
ggacgacggc
tgagagaacc
ccagctgaag
tgacaacacc
ggaggccaag
tcagggcgcet
tgacggtcag

tcaccatcat

NILF5
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gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
accgaggtgg
tatgtgtttg
cccaaagtga
gataagatca
gagagaaatg
acctgtcaga
atcaccatcg
ctgagaaata
ggctttattg
aatgagcagg
atcacaaaca
aaggagttca
ttcctggata
ctggactacc
aacaatgcca
tgtatggagt
ctgaatagag
gaaaacctgt
gcttacgtte

caccaccatc

tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
agacccccac
tgggcagcag
gagatcagga
catttgaggc
ctggectectgg
cacctaaggg
gcaagtgtcce
gccctcagag
agggaggatg
gatccggata
aggtgaacag
accacctgga
tttggaccta
acgacagcaa
aggagatcgg
ctgtgaagaa
aggagatcga
attttcaggg
gtaaagacgg

accatcatca

caaatgtaat
cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
caggaacggc
cagatacagc
aggcagaatg
caccggaaat
catcattatc
cgccattaat
taagtatgtg
ggagagacgc
gaccggaatg
tgccgecgat
cgtgatcgag
gaagagaatc
caatgccgag
tgtgaagaac
caacggctgce
cggcacctac
cggcgtgaaa
cggttctggt
tgaatgggtt

ctgataaaag

attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatce
tgggagtgca
aaaaagttca
aattactact
ctggtggtge
tctgataccc
accagcctgce
aagagcacca
aagaagagag
gtggatggcet
ctgaagtcta
aagatgaaca
gagaacctga
ctgctegtge
ctgtacgaga
tttgagttct
gactacccta
ctggaaagca
tacatcccegg
ctgctgtcta
ctt 1793

Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His

1

5

10

15

Ser Ala Phe Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser

20

25

30

Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His

128

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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Ser
Arg
65

Tle
Ser
Gly
Ser
Asn
145
Ala
Ser
Val
Gln
Arg
225
Pro
Asn
Ala
Asn
Asn
305

Phe

Lys

Val
50
Gly

Leu

Asp
Ser
130
His
Lys
Tyr
Leu
Ser
210
Tyr
Thr
Tyr
Thr
Ala
290
Thr

Gln

Ser

35

Asn
Val
Gly
Tle
Phe
115
Phe
Asp
Ser
Pro
Val
195
Leu
Ser
Arg
Tyr
Gly
275
Gly
Thr

Asn

Thr

Leu

Ala

Asn

Val

100

Ile

Glu

Ser

Phe

Lys

180

Leu

Tyr

Lys

Asn

Trp

260

Asn

Ser

Cys

Ile

Lys
340

Leu
Pro
Pro
85

Glu

Asp

Asn
Tyr

165
Leu

Gln
Lys
Gly
245
Thr
Leu
Gly
Gln
His

325
Leu

Glu
Leu
70

Glu
Thr
Tyr
Phe
Lys
150
Lys
Ser
Gly
Asn
Phe
230
Trp
Leu
Val
Tle
Thr
310

Pro

Arg

Asp
55

His
Cys
Pro
Glu
Glu
135
Gly
Asn
Lys
Ile
Ala
215
Lys
Glu
Val
Val
Ile
295
Pro

Ile

Leu

40
Lys

Leu
Glu
Ser
Glu
120
Tle
Val
Leu
Ser
His
200
Asp
Pro
Cys
Glu
Pro
280
Tle
Lys

Thr

Ala

His Asn Gly

Gly
Ser
Ser
105
Leu
Phe
Thr
Tle
Tyr
185
His
Ala
Ser
Lys
Pro
265
Arg
Ser
Gly

Ile

Thr
345

129

Lys
Leu
90

Asp
Arg
Pro
Ala
Trp
170
Ile
Pro
Tyr
Leu
Cys
250
Gly
Tyr
Asp
Ala
Gly

330
Gly

Cys
75

Ser
Asn
Glu
Lys
Ala
155
Leu
Asn
Ser
Val
Leu
235
Ser
Asp
Ala
Thr
Tle
315

Lys

Leu

Lys
60

Asn
Thr
Gly
Gln
Thr
140
Cys
Val
Asp
Thr
Phe
220
Thr
Asp
Lys
Phe
Pro
300
Asn

Cys

Arg

45
Leu

Ile

Ala

Thr

Leu

125

Ser

Pro

Lys

Lys

Ser

205

Val

Glu

Ser

Ile

Ala

285

Val

Thr

Pro

Asn

Cys
Ala
Ser
Cys
110
Ser
Ser
His
Lys
Gly
190
Ala
Gly
Val
Gly
Thr
270
Met
His
Ser

Lys

Ser
350

Lys
Gly
Ser
95

Tyr
Ser
Trp
Ala
Gly
175
Lys
Asp
Ser
Glu
Arg
255
Phe
Glu
Asp
Leu
Tyr

335

Pro

Leu
Trp
80

Trp
Pro
Val
Pro
Gly
160
Asn
Glu
Gln
Ser
Thr
240

Met

Glu

Cys
Pro
320
Val

Glu
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Asn Leu Tyr

Gly
Asn
385
Ala
Asn
Arg
Trp
Leu
465
Ser
Phe
Thr
Glu
Glu
545

Arg

Ser

Gly
370
Glu
Ile
Thr
Ile
Thr
450
Asp
Gln
Tyr
Tyr
Ile
530
Asn

Asp

Thr

<210> 62
211> 17

<212>
<213>

220>

223> &
<400> 62
ccatggtaag cgctattgtt ttatatgtge ttttggegge ggeggegeat tetgectttg 60

355
Trp

Gln

Asp

Gln

Glu

435

Tyr

Tyr

Leu

His

Asp

515

Asp

Leu

Gly

Phe

87

DNA
NTLF3

J

Phe

Thr

Gly

Glu

Phe

420

Asn

Asn

His

Lys

Lys

500

Tyr

Gly

Tyr

Gln

Leu
580

Gln
Gly
Ser
Tle
405
Thr
Leu
Ala
Asp
Asn
485
Cys
Pro
Val
Phe
Ala

565
Gly

Gly
Met
Gly
390
Thr
Ala
Asn
Glu
Ser
470
Asn
Asp
Lys
Lys
Gln
550

Tyr

His

Leu
Val
375
Tyr
Asn
Val
Lys
Leu
455
Asn
Ala
Asn
Tyr
Leu
535
Gly

Val

His

Phe
360
Asp
Ala
Lys
Gly
Lys
440
Leu
Val
Lys
Thr
Ser
520
Glu
Gly

Arg

His

Gly Ala Ile

Gly

Ala

Val

Lys

425

Val

Val

Lys

Glu

Cys

505

Glu

Ser

Ser

Lys

His
585

Trp
Asp
Asn
410
Glu
Asp
Leu
Asn
Ile
490
Met
Glu
Thr
Gly
Asp

570
His

Tyr
Leu
395
Ser
Phe
Asp
Leu
Leu
475
Gly
Glu
Ala
Arg
Tyr
555

Gly

His

Ala
Gly
380
Lys
Val
Asn
Gly
Glu
460
Tyr
Asn
Ser
Lys
Tle
540
Tle

Glu

His

Gly
365
Tyr
Ser
Tle
His
Phe
445
Asn
Glu
Gly
Val
Leu
525
Tyr
Pro

Trp

His

Phe

His

Thr

Glu

Leu

430

Leu

Glu

Lys

Cys

Lys

510

Asn

Gln

Glu

Val

His
590

Tle
His
Gln
Lys
415
Glu
Asp
Arg
Val
Phe
495
Asn
Arg
Gly
Ala
Leu

575
His

Glu
Gln
Asn
400
Met
Lys
Tle
Thr
Arg
480
Glu
Gly
Glu
Ala
Pro

560
Leu

cggatacact gtgtattgge taccacgcca acaatagcac cgataccgtg gatacagtge 120

130
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tggagaagaa
agctgtgtaa
ggattctggg
tggaaacccce
agctgagaga
caagcagctg
gagccaagtc
agctgtctaa
accaccctag
ttgtgggcag
ccceccaccag
ggaccctggt
ctagatatgc
ctgtgcacga
ccttccagaa
agctgagact
ttggagccat
gctatcacca
acgccatcga
ttacagctgt
aagtggacga
agaatgagag
gaagccagct
agtgtgacaa
gcgaggagegc
tctatcaggg
cgcgtgacgg
tgggtcacca

tgtgaccgtg
gctgagagga
aaatcctgaa
tagcagcgac
acagctgtct
gcctaatcac
cttttacaag
gagctacatc
cacaagcgcc
cagcagatac
gaacggcetgg
ggaacctggce
atttgctatg
ctgtaatacc
tattcaccct
ggctaccggt
cgeecggettt
ccagaatgag
cgagatcaca
gggcaaggag
cggecttecetg
aaccctggac
gaagaacaat
cacctgtatg
caagctgaat
cgctgaaaac
tcaggcttac

tcatcaccac

acccactctg
gttgccececte
tgtgaaagcc
aatggcacct
agcgtgtcca
gattctaata
aacctgatct
aacgacaagg
gatcagcaga
agcaaaaagt
gagtgcaagt
gataagatca
gagagaaatg
acctgtcaga
atcaccatcg
ctgagaaata
attgagggag
cagggatccg
aacaaggtga
ttcaaccacc
gatatttgga
taccacgaca
gccaaggaga
gagtctgtga
agagaggaga
ctgtatttte
gttcgtaaag

catcaccatc

tgaatctgct
tgcacctggg
tgtctacagc
gttaccctgg
gcttcgagag
agggagtgac
ggctggtgaa
gcaaagaagt
gcctgtacca
tcaagcctte
gctceccgacte
catttgaggc
ctggetectgg
cacctaaggg
gcaagtgtcce
gccctgaaaa
gatggaccgg
gatatgccgce
acagcgtgat
tggagaagag
cctacaatgc
gcaatgtgaa
tcggcaacgg
agaacggcac
tcgacggegt
agggcggttce
acggtgaatg

atcactgata

131

ggaggataag
caaatgtaat

cagcagctgg
cgacttcatc
attcgagatc
agccgectgt
gaagggcaac
getggtgetg
gaatgccgat
cctgetgacce
cggcagaatg
caccggaaat
catcattatc
cgccattaat
taagtatgtg
cctgtatttt
aatggtggat
cgatctgaag
cgagaagatg
aatcgagaac
cgagctgcecte
gaacctgtac
ctgctttgag
ctacgactac
gaaactggaa
tggttacatc
ggttctgetg

cacaatggca
attgccecgget
tcttatatcg
gattacgagg
ttccctaaga
cctcatgcecg
agctacccta
tggggaatcce
gcctatgtgt
gaggtggaga
aattactact
ctggtggtge
tctgataccc
accagcctgce
aagagcacca
caaggcctgt
ggctggtacg
tctacacaga
aacacccagt
ctgaacaaga
gtgctcectgg
gagaaggtga
ttctaccaca
cctaagtata
agcacaagaa
ccggaagcectce

tctaccttee

aaagctt 1787
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