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1. —FPSAZISARS -CoV - 25845 [, FLHOR B T8 24 TISARS - Cov - 245 [ 7741 (SEQ 1D
NO: 1) [145d HL%818.821.822.841.844 . 86186418651 (v B AL A TR 7 oo S R ol o 5 iR
HRR) 2 D — N S R A 4o

2 HRARAUF R 1R [ 2825 (1) SARS - CoV - 23] 2885 11, FL HLAFSEQ 1D NO:2.28.29.30
k31N Z LR 741

3 R B 1R 2R 1R R €L (I SARS - CoV - 231 2845 A AR , L rpotst BT A= U SARS -
Cov-285 741 (SEQ ID NO:1) [2d FLiR818.821.822.841.844.861 864 F1865 1)1 E1 AL
TERR o IR R BRI 2D — M R R L

4 ARPEAUR] R 3T IR ) 2E AR I SARS - CoV - 2 2885 A AR , FLrp s AR AE DL I Az
FLEA 50 [ SSAE R SARS - CoV - 2001 98 88 AR I LR e 41 «

- WG T-SEQ ID NO: 1) 2 JERR 81811z FE AL Z X M T-SEQ 1D NO: 1[5 FEf& 822117
EALIN AR T A,

- WG T-SEQ ID NO: 1/ 2 AR 84 LA FE AL Z X W T-SEQ 1D NO: 1[5 FE R 84417
EAL R ILIR T A, A

- MXS I F-SEQ ID NO: 1S FR86 11 i AL 2 SEQ ID NO: 1f¥J4/ £ 8651 & JE TR f 7
H

5 ARPEAUR R 3u AP IR [ AZ R, HF AT iR SEAE R SARS -CoV - 2 848 I DA I 2 35 FR
FHR) 2D PR A0 I e R A

~AEXFRIT-SEQ 1D NO: 15 FEFR892 . 8991942117 P AL N SR

~FEX N T-SEQ ID NO: 1R 2 R8T B AL PR N R

~FEX N T-SEQ ID NO: 1R 24 SEFRI86 1 (v Bt AL [ iz , A1

~FEX N T-SEQ ID NO: 1R 2 FRISTIVINL B AL I 4 2R -

6 AR PEAUF)E R 3 E SR (1A A& , HLH A SEQ ID NO:3.SEQ ID NO:4.SEQ ID NO:5.
SEQ ID NO:6.SEQ ID NO:7.SEQ ID NO:8.SEQ ID NO:32.SEQ ID NO:33.SEQ ID NO:34.
SEQ ID NO:35.SEQ ID NO:36.SEQ ID NO:37.SEQ ID NO:38.SEQ ID N0O:39.SEQ ID NO:
40.SEQ ID NO:41.SEQ ID NO:42.SEQ ID NO:43.SEQ ID NO:44.SEQ ID NO:45.SEQ ID
NO:46.SEQ ID NO:47.SEQ ID NO:48.SEQ ID N0:49.SEQ ID NO:50.SEQ ID NO:51.SEQ ID
NO:52.SEQ ID NO:53.SEQ ID NO:54=kSEQ ID NO:55[1F41.

7 ARIEAUR ER 3 6 pra (AR R, ek -SEQ 1D NO: 115 3R 68268316851
7 AL ) S SRS R A e i 4o

8 ARIEAUF R 3Z 6 PR [ Az, HFROE B T-SEQ 1D NO: 11 S AR 685/ B AL 2 5
FRNE e T 0 PN e P A5 480

9 ARPEACH LR 3 8Pk (A A, Holt— 2P A B A4 W -SEQ ID NO: LI PA R AIHITY
SR B AL S RS -

T19R.EF156/157del \R158G.L452R.T478K.D614G.P681RFIDISON, ik

A67V.H69del.V70del T951.G142D.V143del Y144del.Y145del N211del L2121,
ins214EPE.G339D.S371L.S373P.S375F K417N . N440K .G446S.S477N. T478K .E484A.Q493R
G496S.Q498R.N501Y.Y505H.T547K.D614G H655Y .N679K P68 1H.N764K.D796Y .N856K .
Q954H.N969K . L981F .
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10 AR 923K 1k 2T iR [ 5E2E 1 SARS - CoV - 2 S 25 I I T R It 1 B ol AR 5k 3 %29
B iR (A PRIP o B I e B B, A 5 BT iR S8AR 1 SARS - CoV - 20 584 sl BRI /D — A 7
A, BTk Fr Ak H -

- MK T-SEQ 1D NO: 1% JERR 81811z FE AL Z X W 1-SEQ 1D NO: 1[5 AL 822117
FLALIN B IR T4,

- MK T-SEQ 1D NO: 1S IERR8A LA AL Z X MJ-SEQ 1D NO: 1[5 FEfR 844 17
FLALI B R 741, Al

-MAS I F-SEQ ID NO: 1S AL FR86 11 i AL 2 SEQ 1D NO: 1f¥J47 £ 8651 2 JE TR J 7
H

11 AR PR R L0k I S R B, 3 FIT iR 5842 ) SARS - CoV - 201 5845 11 5k
NI S 2 NSNS Z I =

-SEQ ID NO:28kSEQ ID NO:31[&5818v & 822/ [M s JL R T 41l ,

-SEQ ID NO:2.SEQ ID NO:28.SEQ ID NO:305kSEQ ID NO:31[/5584117 % 5584414711
IR T,

-SEQ ID NO:2.SEQ ID NO:29.SEQ ID NO:30umkSEQ ID NO:31[/J55861{ % 45865/ 1]
IR T o

12 ARPEACH SR 108k 1 LFTk [ e i i B B, Hodb— 22 Sk UL N R 7 A1
Z/OMAAEES T4

-SEQ ID NO: 1[/ 552321 5 55 246/ 5 [ 2 JE R T 41

-SEQ ID NO: 1[/J55233( 5 55 2475 [N 2 JE R T 41

-SEQ ID NO: 1fA5547 147 F 55503 s LR 41

-SEQ ID NO: 1[/5560417 5 5562507 s R 4],

-SEQ ID NO:28kSEQ ID NO:31[&58171 & 55833 1 LR 741,

-SEQ ID NO: 11/ 558911 2 55907 1 2 FE R 7 4]

-SEQ ID NO: 1558977 2 EEI 13 1 S FLIR 741,

-SEQ 1D NO: 188 116447 2 551191 15 L /R 741, A1

-SEQ ID NO: 1[5 11824 % B 12090 [ = LR 7 41 o

13— 5T, AL S AR SR LB 2 PIr iR [ AR [ SARS - CoV - 21 5885 111 1 7 41 AR
TR 3P AR AR ZR 102 12k R e e i v BEVA S — ek 2 HAt 41

14. —FhmRNA , AR ER 1 5k 2 Frik SR [P SARS - CoV - 2 S8 28 1 AR K 359
PR AR R ORI 25K 1028 12k (1 S0 3 i o Bl AR R 1 3Tk Y 28 1 o

15 ARFEAH ZR 1 AFTAR FImRNA, L HA 741, Fob PR PR ARl ke F DA IS Az
- EIE -4 - FAAZRAZ 5 - B4 - TR 2- AR - 5- R IR 2- i ARUR 4 - A -UR T
2-M - R A 5 - R PR3- AL R (5 - R AL - R 1 - R BUR . 5- N UL - IR
T 1-TAPIE R PR T 5 - 2R IR FRBE PR | |- 2R R FP 3L - (BRUR T 5 - 2R R FR 36 - 2- AR -
PRAF 1 -2 PR - 4 - T AR PR V5 - FH 3 - IR 1 - R - BURH 4 -t - 1 - PR - BUR
2-f AR - 1- FHBUR 1 - FH 2 - 1- U (BOR T 2- - 1 - B - - AR - IR &R
L ZEBURE 2- M- SR 2- A - SRR 2- SR IR 2- FE AR 2 - 4- A -
PRAF A- H SR B R T 4 - FH AR - 2- T A - BRI e 1 - FR A (R ¥

)
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16. —FDNA, H A A AUM] ZOR 1k 2T i SE AL FRISARS - CoV - 25 582K 1 UM 2R3 %9
PR A A SR R0 1 2 it (i S e S M P BB AR R L3l O A 1 o«

17 —FPsehs, HS A AR R 16 TR FRIDNA.

18. — T s e, PLadendt B D s oeni 2 , Hot A AUR] ZOR 16Tk YDA,

19 AUM R 12T AL I SARS - CoV - 2 5 25 F ANA EOR 3 ZE 9FTIk Y AR A ASUH]
TORT0ZE 1 27T IR 1 S I P A Bl AURI R 13 ik (R 25 F B BN R 143 15 P ik 1
mRNA UM ZE 3R 16 fradk A DNA ASUM 5K 17 Rk i) JFORT AR R 18 Tk s e A e, A
PR I COVID-19,

20. — R WAL S, B0 SRR SOR 1B 2Tk (U 5EAE I SARS - CoV - 2RI ZR A AR 22
RIZEIFTAR A AL A AR ESRT0Z 1 21k (1 e B [ Ay BEElAUR] R 13 Firid i) £ 5 Y
FIER 1451 5F7 2R [1JmRNA BUR ZE5R 16 AR [rIDNA BUR B3R 1 7FT R (1) SR sl AR 5K 18
R R
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FFCoVID- 19 s R BYEE B B A ER Fr 5

RAR G
[0001]  ACKILY M i FIF-COVID- 1982 i 4 1 URIAZ R - 51

EREA

[0002]  JEEHRIEE (Cov) A&— R\ Ttk = Ft (Coronaviridae) [ H15E (U IRRNAJN 5 o
CLRIAB A RS A AT PR A8 A e PRI 5 1o 2o A AN Jo 35 B AR S s [ 4k, 330
TR AR, PR B S LR R, ™ S IR AR e LR S AE ek IR 5 (SARS -
CoV) FNFRZRIEIN 2 Ze 5 A 0E b R 82 (MERS-CoV) |, S B IS ™ i [ H 2 G 12 2ean IR
W E AL (Pereira, HEE A, 19894F , Coronaviridae.Andrewes’ Viruses of Vertebrates,
SE5hk, 5542-57 01 ;Holmes, K. V.2 A, Virology 1996,1:1075-1093) . {H 5 T3 42041 (WHO)
K290 557w 4 SARS - CoV -2, FAHIIS i £ COVID-19.

[0003] 25 & 4 BRIRHEALHR , 202043 11 H , WHOE A SARS - CoV - 28N KA T« K%
FURHLCOVID- 19/ NP4 P 2 2 v B WP B 00 (A58 VIRE 55 ~ TR RIRTIR IR XE) |,
A RFRIGTT B AT R o 2 AE AP AT ZL RS 7 [R]R8L (A Ca L0 AR PR 18 PR P 2
PIRAEEAE) AT 5 1B L H o

[0004]  XJSARS-CoV- 28 4L FBE IR TR 7 LA M PR AE AN S R 40 B 2 B, A7 R R 1)
COVID- 19 HAT 15 % AT PR (EAE %) |, 5% B B G EEEITEA G
SRR AE o1& TP BT A VERPIR 8 2755 E (ARDS) < IMUITLAE MU PR 5 OIS
iAeAe ZE S Qnilide 28) FZ 25 B R,

[0005] IR HCKHEEZ FuESE A, 6T IR A /&S FERUCOVID- 195% 19 Ak Ut , K e
R QR WA RIS A ARE) A2 P PAE FRAUNINY o X S8 T DL G il Fh R e 2 RS AR
KI5 B SAE VA M HEHR RS o

[0006]  Fhy T~ BRI EIFISE T NS ETE S S it S AT a R, ST R LA
R, PABE B il AN &5 sRCOVID - 19 KImAT -

[0007]  JEAEIT A AN Y, Hod— e gt T 1B CovID- 19,

[0008]  FfrA7COVID- 1998 iy Ak 12 55 i Jam o A1) FHAS ] 1 SR AU AR K 5 55 o 8
FIPUR I GURE SN K AV E L, Fradk SR A AR < A& e KIS B & a5 88 1 G T4
FHSINZ A ISARS -CoV - 24t J50) 3T Fr 414 77 USARS - CoV - 2485 [ 1A A1 & 9
7~ DA SRR T FE DRI 1 (WmRNA \DNABR B AL 1), Hoasb ok 4hihos 525 A DR ORI, DAGE
TE 15 A A AR N P A= B 25 28 A

[0009]  SARS-COV-2/FFiEAE T-PURhES A a1, B2 (S) & 1 BB (B) &5 1 Wi (V) 25 1 A
1ZiA7e (N) 2519 (Chen Y A,J Med Virol 2020,92:418-423) .

[0010]  H R, KZ AT RAES I EAEIT A COVID- 199 Hy # s RIS D HARP .
FR52 b, MR A BTN A — R RRAESS OR3P IR S e SN IR B U R E e (OufgE N,
Nat Commun 2020;11:1620) o IFtAN, Bt Jik g 1 40 i N S2 R L B oK 2R e i ig T 1
(ACE2) St NI TR LS PRIEE , SR SER I BT B 190 st N A gm0 e 1 3= 4hie
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PN .

[0011]  SARS-CoV-2S#5 1 HA7SEQ. ID. No: 111273/ N 3 fe 41, i A7 TNA I 1S S )ik
(IR 1-13) ST, (kA 14-685) FIS23N AL (B KE686-1273) 2H o SINF H i) S Ak & 5
SER9 38 (RBD) /252 AR S ACE2I 5 1, S2 1 T s A4 - 40 BERA 7 (LetkoSF A, Nat
Microbiol 2020,5:562-569,Huang®: A\ ,Acta Pharmacologica Sinica 2020,41:1141-
1149) AERE S LA, S2 IR S ITIR LR & TR (kO M5 . e, K PR
S2I 3 (Silverira®: A ,Life Sci 2021,267:1128919) .

[0012] 1240 1 EMAEAE P25 1 0 E BE T ARV, Wi Az IR 5 A 1 B v P AR 58 28
YENE DU Pfizer fIBioNTech T & 13T mRNAMK)Comi rnat y s i ,Moderna | & 15T
mRNA[fModerna COVID- 1985, FAEEE R 2F MIAstraZeneca T & [RIDNA | Jp5 5 2 A4 15 15 5% 1
Vaxzevria,l }HJanssen-Cilag International JT- & JCOVID-19Vaccine Janssens
[0013]  TE AR JT Ak HA AL -1 28 7 7 s i LA R A EE 40 A P SARS - CoV - 2RI R R I
YRR A3 OB T, B aNovavax s FNVX-CoV2373DL K MedicagoFIGSKI¥ICo-VLP (Forni
ZE N,Cell Death&Differentiation 2021,28:626-639) .

[0014]  fRifrFJUFEADT , SARS -CoV - 23| 54 AT S g b s A R 4ii 5 58 5
AR

[0015]  HERlie, DU IR o8 E AT AEAARSNGS SRR BG4t AE 8 SR (Shirato
TN Heliyon 2021,7(2)e06187) , DA M ATLABGE AR5 10 M 4i e Hh i) 4u i 548 &
F: (SuzukiZE A, Vascular Pharmacology 2021,137:106823) .

[0016) BT Ik £ HKCOVID- 195 H A fE A 118 DRI
[0017]  PR4RE , 125 1 Hh T [ mRNAFIDNARS 13 1< FIL A PN e it T, 28 2 1 - i
JULAHEN S22 B SR A I ATIPR ES 4 b 20k, (R P R 05 i A At s B b oA
B T FE/KF ((E B n]Z Dlhttps: //www. ema . europa.eu/) »

[0018] YT oL, IR e Bimit 7 FR s B Fe P AR R S 88 LR R N A R s T
YA R, NI 5 AR B E ] -

[0019] AR S A2 — PR T R G SR DN - 50k, FR HEOUR DRI AN 2 T B 32 DA S %%
M IRTA TS 5 (GO REALSERRANAE A 2RD) B

[0020]  SS[EIEEHCEE K5 AL MR AMERES , Carub B AT LA | 2 i AE BT AR, ansh —
PEAEIR & B ANAER: TR AR R~ L 0B RN 5 SN A Hs 10 SO A/ s i 2850 1)
AE.

[0021] b, iIXEEPE B s VATl S5 v 2 T A O

[0022]  § A, MEBC R SRR - B B B R - E R I A A O (Okamoto S5 A,
Toxicology Letters 2020,318:99-103) , [k 22 A 0 A1 e (1) &AL Fh 12 6 e
YE] (Cold Spring Harb Perspect Med 2017;7:a030452) »

[0023] Rk, Tt FH AN IR 2R S 2 AN 32 5 1 B I AN AR A s R I VE 22 5 T I 1 25 LA
I, NI S ER AR RS2, B A SR X (Rosca s A, J.Clin . Med. 2021,10:
147 ;Abou-Ismail® A, Thrombosis Research 2020,192:40-51;Walker®: A, JAMA Intern
Med.2020,180(2) :190-197) .

[0024] X BEH—-[1)iE M FHAZ S AR IER R AR SR, X B S AR E R S (1 S

6
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T A RARNE ] o XS A0S M ANFIRTE P (H AT B 25 0 S5 A D BEAR AT o 75 152 AT Tl A
ITEOL T BTN R ITERIE A TR « AR 2RSS T, A TS R R 1 5 3]
455, 52 B ENE A BUE R R E S, b i K-, AT DABGE GLids
A1~ (CoA) ) sl i HEBHE A1~ (CoR) ) sl MR, AT fid A s sl A BE AL R 21K (Patel
“E N, Pharm Ther 2018,186:1-24;Zella®f A\ ,Arch Biochem Biophys 2007,460(2) : 206-
212) ATAZSARFILEE - 2 R EAE F 2 AN RAZS R S AR s I -8 B b A7
FEMIAT L LLEE 7 QAL R , o AT 225 /11 o X BE B b TxX $6 45 o
B AR 25 VARG FL i g A 22 H 580 1) (Patel 5 A, Pharm Ther2018,186:1-
24;7ella%E A ,Arch Biochem Biophys 2007,460(2) :206-212;Chang®: A, Trends Pharm
Sci2005,26 (5) :225-228) .

LZRAE

[0025] G HH AIIAE 4 AP0 A 0, SARS - CoV - 2 5845 & AV 2 Az s A -1
(NCOAL) [y IR I Lxx LLAE Ly, L BRIB A5 S NCOAL 25 & S5 A o ME B S AN A 3=
SR RAEVE o BEAN ,NCOAL 25 & S5 A3 AE AN [FIAZ AR I e 1 R SRl 28 8 ik 2
AT HOE FAAZ S R (QnAt A ZZDATHR IR ZR 52 A) U5 I SR i A e

[0026]  ph b G IHE S HEE B P AR sl B A R S8 8 AT LA T Az sk s B e 32 A
HESCE S ARAITEVE A5 X B8 52 AR S AR BRI BRI 14 2 TR) i B AN, AT P2 AT
1 E I EIE .

[0027]  ALGHH AT Y RE T SARS-CoV -2 588 H IHLxxLLEL F FR I 8 AE , iX BB 5847 TR
T SRR AR R S AKIEINCOA L 25 & 25 M3 i 25 ST M

[0028] At , iX B8 /541 T A B e 2B COVID- 191F)9 1

[0029]  [AIE , A A HA I —A H 152 842 SARS - CoV - 2 il 5888 [ sl AR (A, A0 1
¥ 4= FRISARS -Cov- 245 [ 7% 41 (SEQ ID NO:1) [F)5 fik818.821.822.841.844.861 864411865
(N7 B AL IR S B R e ot PR B e BRI 2 /D — il P B 5 4

[0030]  AKHHR S —A B IREARBE A L IR ISARS - CoV -2 28 2 1, H A SR
F¥#ISEQ ID NO:2.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30=kSEQ ID NO:31[fJ2d FEfig
Fr4.

[0031] AL HHI J5—~ HIE AR AL B 9 AZ I SARS - CoV - 2 I 98 £ [ Bk A PRI T 38
R R B

[0032] AL D) —A> H 2 g h iR I A A W 2822 [ SARS - CoV - 25885 1 AR Ak
R B BEmRNA .

[0033] LA 53—~ H 2 AT iR 5822 1 SARS - CoV - 211588 1 ARk B2 smRNA L DNA
T B COVID-19.

[0034] LA 55—~ H 1052 5 Ik 842 [ SARS - CoV - 2| 5845 1 VAR ARk A Bt \mRNA
S DNAIEE 1Y

[0035] A B J3—A> H IR TR e i e s i Tl COvVID-19.
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Ff3 & 5% RR

[0036] Lo R T 52 I 0E -2 A IR R 2k (BR) AN RSP Rl ROR;
ER PR DL R (2 2% 11 s, IMINCOALX DA BB e R i A2k & KR .

[0037]  [F2!E R T ERIMIER2 i w25 AR FLAE T P4 o £ i ] SERIAE EAE B B b A2
PEILHGE R (Nuclear receptor COActivator,NCOA) F4Z45 A% AT IS S VE o
[0038]  P[3{W x9S ER [ FRLDX X A ABLDXA A - - S R g5 A 2 [R] A F A EE X
[0039]  [E45 R T HI5E H -ERE N B 13D Befl ik « X B 5 1 B A Rl P AU .
ER RN F okl , il 8 H PR BRI R R .

[0040]  [E5i R T HI5EER F - EREL 37 28 AW 21 3D e b st iX B 5 1 i DA R il g 2
FORERTIRUCH B Rl R 28 1 DUR RN

[0041]  [E6 ~ T Sk /e TR IS BN IOAAAE b, 28G5 (CTR) WM i (ESTR) By A= AR 58
517 (SPIKE) sl #4155 AL PEMCE - 7L 4 75 S i gt sz (WON I E 0 b
a2 prR g T

[0042]  [&|7. o 1 st JH#F] (CTRL) | k2.5 7, By A= A gl 58 86 1 S By A AR ) S8 B 1 i el
T 3 B ) F T S AR EEMCE - TEL PR A U5 S o i B (DN IR B 0 b RoR)
WSR2 iR T

[0043]  [E8'P 1 il JTIIK2 5l 7olc iy A= U i) 58 25 [ AL PRLNCap i 41 B Jes 40 i 75 5 (10 41
HobgsE (LA IR E /0 bb3em) |, nssiierb ik .

[0044] K95 R T FIX I (CTR) WM E (ESTR) HP AU 288 19 (SPIKE) Bl i & 2 ey
AR 525 ) (RAL+SPIKE) A0BE 5, 2R A 420 i AXLANHE R R A1) & (Proteome
Profiler Human XL Cytokine Array Kit) (THP14HJitt ZRZ2TPA/LPSH L IFALFE24 /N 1))
PATHIE AT 25 S, ans el b ik .

[0045]  [E10%5 7~ 1 MRAW264 . 7 E BRI 43 A R w5 4n it , FH LnME—FZ A1 10ng/mLfiII 58
FIwt ok 2SR ARSPS \ SPTl SPH+SPTALIH , 1 15k IR e J5e e B0 8 A 2 1 2 o PR TR P e g
(TRAP) FEIE P (U/L) |, ANz fil4bfTids -

B

[0046]  QpioRs£ S8 A o3 HH PEERTR R 1, AR LT AR Y A : SARS - CoV - 2RI
A3, | = PLxxLLEELF  HAEE /- SAZ SR, A DR 3 MR 3R 32 PR 45 5 R
15 o QSR JE P SR X B L P i B — SRS I PHECR Bl MR SR 2 1Y
JERAT G o

[0047]  X— KI5 1 AN TR COVID- 19BE G AT AL B/ B, FiriR COVID - 195 it 5t
TR E I EAE S — DA FRFEFFIISARS - CoV - 2RI & F Bl H AR (AR A B
[0048] LI A LI, KRBT 2 = — D 2D SINRRE B B R K
B, IR TRIZEE A X Ak 2 TRAR ELAE AR ), I AR B SARS - CoV -2 15
SEaRE I GNANE Y E S

[00491 PRI, AT FFET A= U SARS - CoV - 2005 2K 1, £E 3 AYEk T B AL T30 58 2 A
COVID- 19 4 Hh i FH-FL A 57 X KU AR F S I SARS - CoV - 23R S 2 1 ke 4t HL (- mRNA B,
DNAFF 3, Se Ve R A R S B IR, A e ek

8
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[0050] A% BT f S8 AR [1ISARS - CoV - 2528 1 AR A BE LA K 2 LU mRNAIIDNA,
1A HPETI COVID- 19fEE i H T P 73

[0051]  [AIE , AL A S — > H IS 5842 1 SARS - CoV - 21| 58 25 1 sl L ARk, L A0 R
TEFAERISARS -Cov-245 [ /741 (UniProtKB-PODTC2,SEQ ID NO: 1) {5 Afi£818.821.822,
841.844.861 86418651 E AL M1 E LR 7ot 2 R Bl S B FR HH I 22 /D — il N B 5 48k o
[0052]  fEfctth, EARSA A B I AT IR S84 [ SARS - CoV - 21| 58 25 1 sl FLAR fAc X 7 -1
HEFRISARS -Cov- 275 741 (SEQ ID NO: 1) [R5 LfiR818.821.822.841.861 864 F1865[117 Fi
AL F R o PR L R FR A ) 22 /D — N P R 5 4

[0053]  ftadcdth, fEAR A A I TR S€ 4R [ SARS - CoV - 2 il 5825 1 il AR fkh , % /D SEQ
ID NO: 119452818821 H1822 , 5l 4 L1884 1 5k 24 JL IR 86 1 . 864 F11865% PN 5 iR 4t -

[0054]  fedcdth, AR A A I TR S€ 4R [ SARS - CoV - 2§l 58 25 1 il AR fk b, % /D SEQ
ID NO: 11945 L2818 821 F18221k 4 3Lk 841 F1844 5k 54 L1686 1 . 864 F1186574 TN A R B #t .
[0055] ARG —NSLTE T Z€ , AEAR A A BH I Fr ik 2842 1) SARS - CoV - 2 | 5845 [ sl AR
i, R T A= RISARS - Cov- 28 1741 (SEQ 1D NO: 1) [l SL%818.821.822.841.861.864
FN86BITI B AL 5728 SR 1k ot e Bl P 2 R A5 48

[0056]  ARHHIZ I T 5, SEAZISARS -CoV - 23fil| 584 FH HATSEQ ID NO: [ S R 741 o
[0057] AR S — M CLE S TS Z€ , AEARIE A A IHI TR 42 I SARS - CoV - 201 58 85 [ 1k
HAR R 3N T EF A HUSARS -CoV- 245 F 741 (SEQ 1D NO: 1) S BEFR84 1 FI844MI N AL
[ SR 7 0 S PR B 2 FR A N S R A e o AR 2 S 7 5, S8 AZ [SARS - CoV - 2| R 5 [
HAGSEQ 1D NO: 285 LR 741 o

[0058] AR Iy — M LLENI S TS 2, AEARIE A A BHI TR 42 I SARS - CoV - 2001 58 85 [ 1k
HAR R R T B A USARS - CoV - 225 741 (SEQ ID NO: 1) HUSAFEIR861 . 864 F1865 11
AL 2 SRR e PR 1l e S R PR R R 0 AR 12 ST T 56, S8R [ SARS - CoV - 23] 5
I HAGSEQ ID NO: 291 LR T 41

[0059] AR Sy — M UCLE S TS 2, AEARIE A A IHI TR 42 I SARS - CoV - 2001 5885 [ 1k
HAR R, R TP A SARS -CoV- 285 1 41 (SEQ 1D NO: 1) )24 /%841 .844 .861 . 86441
86511 Bt AL 1) Sl FE TR - R 1k St e R P R A e o AR P2 5Tt T 5, 542 I SARS - CoV -2
|54 1 HAGSEQ ID NO: 30/ & R T 41 .

[0060] AR Sy — M CLEN S TS ZE , AEARIE A A BHI TR 42 I SARS - CoV - 2001 58 85 [ 1k
HLARfrp, N F B A2 RUSARS -Cov - 22K [ 41 (SEQ TD NO: 1) [%A FLfR818.821.822.841
844,861 86418651/ 5 AL 1 FE R - 78 2l R B 58 S R PN e B 4t o AR 1% STt U €
FEAHISARS -CoV - 21585 1 FLAASEQ 1D NO: 31 B 71

[0061]  TE4N F AT W RN SE6 553 BT uEBH Y , 78 _FiR € AFRISARS - CoV - 21 28 25 1 H 5 |
NI Z SR BRI T 588 WAL B 3 S AR ITE PR, [FII ASEAZSARS - CoV - 231|584
HIA G AP R o

[0062]  ARHA LA ZAZ FISARS - CoV - 20 2 8 [ T LA 5 | A5 (R B sl gk
FRNKABME , X SO AR Bl 2 sl i N T2 = 5822 85 1 (1 ARUE T B2 50 B AT SARS - CoV - 2955 2
AR R S B I AT M, HRFIEAE T R 28 85 1 S SR P41 PR B U o

[0063]  [AI, A KB 75—~ HIRE 20 E AT iR AT € 4R [ SARS - CoV - 231 28 5 1 AR
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(NS

[0064]  FEARPEA L BHRIAR (A, XS R T 99 A RISARS - Cov - 225 [ F¥ 41 (SEQ 1D NO: 1) Fi%4
AL1R818.821.822.,841.844.861.864 7186511 F AL E LR S L & PR ok e & IR HP 1 2 /D
— N IR e

[0065]  fLadetth, iR AZ AR A6 BT H5 A SARS - Cov - 285 |1 /7741 (SEQ ID NO: 1) fZ 3R
818.821.822.841.844.861.864 518651 /v B Ab AT 5 AHR SEAF (1 SARS - COV - 228 [T AH I 1Y
SR .

[0066]  BEARUEM, AR AR pRAE DL Mz AT SAHR S€4EFSARS - CoV - 23115885 1 ki A2 (A
A LR A1)

[0067] - JAXTAZF-SEQ ID NO: 12 FLFR8 1811 F AL X N F-SEQ 1D NO: 11124 FE1R 822
ESEVA=R N = IR TN

[0068] - MAXTRYF-SEQ ID NO: 111
(I B AL R S LR P41, AT

[00691 - MAFR.T-SEQ ID NO: 1S EEFR86 11117 B AL ZESEQ ID NO: 1/{)4 B 86511 Za BE iR
¥4

[0070]  fdkih, ZRAARAE R T F3RSEQ ID NO: 115 FE/#5818.821.822.841.844 861,864
865N B AN S AR e o

[0071]  ARHEACKIH , 5EAE I SARS - CoV - 231588 F 1) “L A7 2 5 HAT S0 F A R 2842 11
SARS-CoV -2 |54 H N T AR & R Fr 7 & A T, A & — e 2N s AR
PG BN o FIT i S SE R U  BR A EE NPT PAFEBR AT . T-SEQ 1D NO: 1A AL R818
821.822.841.844.861.864FM1865[1){v & 2 AN AL - Pt , iR AR A alddi N
AT HAEA L A R AZISARS - CoV - 2 £ [ A SR AU R o B0, BT LA
S 2 Bl i NIRRT SARS - CoV - 23| 588 A IO U R AN/ sl AR e M o i adett , ek B
W01 BT iR AR €22 [ SARS - CoV - 21 2825 1 AT 52080 % 85 % v 90 % 95 % 98 % 99 % [
SR — 1R A1

[0072] - AMCLESLTE T SR, IR AR B AT e 41, Birad Py A5 A5 (85 1 DA E £ il
ISR SRR o T XM S 88 S E N DU & T AR Dok, X sk
BEAEAE AL I BRI 25t N4 2 BN 2R SO, 5 25 290 , AT B 2 5
P H T 38

[0073] &% M2 filosts ARk, LR KRS8 A EAE L S T RS IO R R IR
AR, Hor, S8R SARS - 2- SIS [T (S-2P) HAG S KL - K 986PAIVOS TP, FiPfizer/
BioNTech (BNT162b) FlModerna (mRNA-1273) [-JmRNARS P i o b A1, SCHRHV AR T SARS -
CoV-2 |54 H N Ak, HF A REN RS T4, B 5S-2PAHEL B A 3 S Rk ™
o X BRI R AE T 5 62A89 2P MIA94 2Pk F8 1 TPHIASIOP . it i , STk HH A [ kA
MR FRIR T = e B A B HexaProdn ik, FLAU & B IRFT AT 6/ 2 FE G )4

[0074] AR MRLEM T T 5, AEARIEA K B AR P, BTk 2842 [ SARS - CoV - 2 1) 5
LA 2 R A 2D A1 i 2 PR R 4«

[0075] -6 J-SEQ 1D NO: 124 52892 89919421 (v FL AL I N &R

[0076]  -YEXFNT-SEQ ID NO: 1FSIEIR8 1 TR B AL IR N 2R

I

SASLFRSALIIIN EEAL Z NN T-SEQ 1D NO: 11154 Jk i 844

Wy

)
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(00771 ~/ERHRT-SEQ ID NO: 1HSASLIRIS6H 7 5 ARSI , A1
[0078]  -{EXFRT-SEQ ID NO: 1f{2A ELBR98 7ROz B AL A 54 R o

[0079]  NICERME TARPE AL HINZ 500 77 S AL SARS - CoV - 21528 1 1R AL s
AR, FRAE T 9825 SARS -CoV - 2| 58 I Bl A T A 42

[0080] 5 /NAF{ASESEQ ID NO: 2f{ 53R [1JSARS - CoV - 22K [ AR {4 , HLHISEQ TD NO: 21
F986/ [ S LR M 2 B FISEQ TD NO: 201K 55987 40 s i b M Ul 546 (SEQ 1D NO:3) o
[0081] &% —ANAFURESEQ 1D NO: 212845 [KISARS - CoV- 285 11 19AF A& , FLHISEQ 1D NO: 211
SFE892{3 AN EE 94215 1) A 2 A I 2 R 54 (SEQ 1D NO:4) »

[0082]  ZE—/NAZURESEQ ID NO: 2[5 4R [HSARS - CoV - 285 H 1AL ¢, FLHISEQ 1D NO: 21
FESITH Y S FERR N 2R FISEQ 1D NO: 211 55899/ 11 PN 2 FR 1 il 2R = 4 (SEQ 1D NO:
5) o

[0083]  ZEPUNAZPAZESEQ ID NO: 2[5 4R [FSARS - CoV - 285 H 1IAZ ¢, FLHISEQ 1D NO: 21
986 [P 2 SR M 2R  SEQ 1D NO: 2155987 [ 452 R LA S SEQ 1D NO: 2[¥) 58921 1l
SF942{57 1) N 2 A T 2R 545 (SEQ 1D NO:6) »

[0084]  Z 1 NAZUAESEQ ID NO: 2[5 4R [FSARS - CoV - 285 H 1IAZ ¢, FLHISEQ 1D NO: 21
SESLTALM S LR AN 282 , SEQ 1D NO: 2155892117 « 558990 FIEE 942 [1J N 24 FR , SEQ 1D
NO: 2[¥J 598617 1 i 2 B LA S SEQ 1D NO: 211 S8 987z 1) 28 2 B i U £ 46 (SEQ 1D NO:
7)

[0085]  Zf5)\/MAZPAESEQ ID NO: 2[5 4R [FSARS - CoV - 285 H 1Az ¢, FLHISEQ 1D NO: 21
HES1TH M S I ER KN 2R , SEQ ID NO: 2[1) 258924 55899 RN 2 942437 [ PN S FR A Il 22 iR
¥ (SEQ ID NO:8) .

[0086]  E-LANAFAIESEQ 1D NO: 28[K5EAF [1ISARS -CoV - 248K 111 AF 4 , FLFHSEQ 1D NO: 28
[ EE 986N ZA SR B 2 B AISEQ 1D NO: 2811 55 98T 4N S IR Wl I 2 FR 5 e (SEQ 1D NO:
32) .

[0087] £ /)\/NS{RSESEQ ID NO: 2812845 [1JSARS -CoV - 245 194044, ELHISEQ 1D NO:28
(18920 FITEFE 94 2{v7 1) PR 2 A I 2R 4 4 (SEQ ID NO:33) &

[0088] &5 /L ANAFIAIESEQ 1D NO: 28[K5AF [1ISARS -CoV - 248K 11144 , FLFHSEQ 1D NO: 28
A5 81T I S LR R N AR FIISEQ 1D NO: 2811 55899/ 114 A 4 FR 1t 4l i B e (SEQ 1D
NO:34) .

[0089] &5 NAFURIESEQ 1D NO: 28[K5EAF [HISARS -CoV - 248K 11144 , I FHSEQ 1D NO: 28
HIEE9I86N 1S EEFR I 242 - SEQ 1D NO: 28189871 4 2A iR VA S SEQ 1D NO: 28155892
PLANEE 9420 11 PN R B i 2B 446 (SEQ 1D NO:35) »

[0090] & ANERESEQ ID NO: 2819545 [t SARS - CoV - 225 1119454, FLHISEQ 1D NO:
28118 1T [l S LG ZE TN 42, SEQ ID NO: 28155892/ « #8997 A 9425 N IR
SEQ ID NO: 281259867 K i 2R P K& SEQ 1D NO: 287155 9874 R4 2 B w4k i 2 i ok 4t
(SEQ ID NO:36) .

[0091] 25+ AR ESEQ ID NO: 28[K 284X 1SARS -CoV - 285 [ AR A& , HFiSEQ ID NO:
2811 581 T [ LR IR N &, SEQ ID NO: 281 4589257 « 45 899/v FIIAE 94257 [ PN S B 1
% 24t (SEQ 1D NO:37) .

11
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[0092]  ZE+ =AAF{AESEQ ID NO: 2915 AR [1JSARS -CoV - 245 [ 125 {4, FLRISEQ 1D NO:
2971 4598657 1) S I B I S BR FISEQ ID NO: 291 &5 987 {57 (1 40 S Ik 19t /I 5 iR 5 4 (SEQ 1D
NO:38)

[0093] 5 }-PUANAR A ESEQ ID NO: 291945 [HJSARS - CoV - 2488 [ 1444, FLHRISEQ 1D NO:
2911 55892\ FTEE 9424V 14 PN 2 R i i 2R 5 e (SEQ ID NO:39) &

[0094] 25+ AAR{AESEQ ID NO: 2912847 [1JSARS -CoV - 245 [ 125 {4, FLrPISEQ 1D NO:
291 81T [ 5 FEFR A TN U BR FISEQ 1D NO: 2911 558991/ 114 A S R 13t i 2 B 548 (SEQ 1D
NO:40) .

[0095] &5} /SRR ESEQ ID NO: 291945 [HJSARS - CoV - 2488 [ [F A 44, FLHRSEQ 1D NO:
2911 55 986037 1) A FE L Hfi 2R  SEQ ID NO: 29[1) 55987 (7 [ 4z e LA S SEQ 1D NO: 29[1 55
89237 FITEFE942{37 1) P 2 % I R 5 4 (SEQ ID NO:41) &

[0096] 25} A ESEQ ID NO: 291945 [HJSARS - CoV - 248 [ 1A 44, FLHRSEQ 1D NO:
201N EE 81T A M s SEFR IE N 2482, SEQ 1D NO: 29[ 558927 « 55899157 Kl £ 94257 [RI PN 5 FiR
SEQ ID NO: 29155986 M2 e A S SEQ ID NO: 2911 55 987 v 1) 251 2 I 1 iy 2 i 5
(SEQ ID NO:42) .

[0097] 25+ /\PARESEQ ID NO: 29(K) 28481 SARS -CoV - 285 [ I AR A& , HFiSEQ ID NO:
29[ H5 81T I LR IR N &8, SEQ ID NO: 29[ 8589257 « 45 899/v FITAE 942457 [ PN R 1
% 24t (SEQ 1D NO:43) .

[0098]  ZE-+JUAARfRIESEQ ID NO: 30/ 245 [1ISARS -CoV - 24K [ AR, FLRSEQ 1D NO:
30f1) 9867 1) 24 ELFR K A FR FIISEQ TD NO: 30f1) £ 9877 251 52 R Ak T 58 4 (SEQ 1D
NO:44) .

[0099] 25—+ APARAESEQ ID NO: 30/ 284X 1SARS -CoV - 285 [ AR A& , HFfiSEQ ID NO:
3018921V FITER 94243 1) PN 2 R A JF 2R 5 4 (SEQ ID NO:45) &

[0100]  ZfF —+—/MNARRESEQ ID NO: 30 AR ISARS -CoV - 24 [ 1A & , FLHISEQ 1D
NO: 30/ 8581 74 [ S AL TR IR TN S R FISEQ D NO: 301145899/ [ A Sl w4 i 254tk (SEQ
ID NO:46) .

[0101] 25—+ /MR ESEQ ID NO: 302 AR [ISARS -CoV - 24 [ [l AR & , FLHISEQ 1D
NO: 301 55986 [H 2 3L R M5 R . SEQ ID NO: 30[1 4987/ (194054l LA K& SEQ ID NO: 301
SF892{3 AN EE 94210 1) P S B I =B 54 (SEQ 1D NO:47) .

[0102] 5= A MASESEQ 1D NO: 30ZEALHISARS -CoV - 288 FH AR A, HoFiSEQ 1D
NO: 30[K &5 8177 [H L L BR R N &2, SEQ ID NO: 30[1 558924 « 58991 FIIEE 9420 [T PN &
iR, SEQ ID NO:30M 59860 1tz FR LA S SEQ 1D NO: 3011 55 9871/ R4 2 FR 1% it 2 I 15 e
(SEQ ID NO:48).

[0103] 25 — 4 PUNAR{AESEQ 1D NO: 30/ 2EAR [11JSARS -CoV - 245 F AR A, FLHISEQ 1D
NO: 30[K 8581 T [P S AR R N &8, SEQ 1D NO: 30115589213 « 458997 M1 EE 94245 [ PN i
W 2 R 4 (SEQ 1D NO:49) .

[0104] 25—+ HANARASESEQ ID NO: 312 AR[ISARS -CoV- 245 FA0ZR {4, FLHISEQ 1D
NO: 315986/ 1 2 LR Fi 5 FR AISEQ 1D NO: 31185 98717 I 4 s B i i 24 B8 54 (SEQ
ID NO:50) .
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[0105] &5 SN {AZESEQ 1D NO: 319@9% FISARS - CoV - 245 AR A, FLFISEQ 1D
NO: 311155892\ FTEE 9424V 14 PN A R B i 2R 5 e (SEQ ID NO:51) &

[0106] &5 — A2k ZESEQ 1D NO: 319@9% FISARS - CoV - 245 I AR A, FLFISEQ 1D
NO: 31K 81 TH/ M S SRR TN S FRAIISEQ 1D NO: 311558991 1 A S T #k T 5 il 548 (SEQ
ID NO:52) .

[0107] 25— 4 )\ /SR IESEQ ID NO: 31[5EAF[KISARS -CoV - 248 AR {4, FLrpSEQ 1D
NO: 31FA 55986/ 1 24 FL TR H1 24 EQ\SEQ ID NO:31fEE 98T 14N i LA S SEQ ID NO: 311
SF892 A MIEE 942157 1IN S IR B I 2 B2 1546t (SEQ ID NO:53) o

[0108] 25—+ LA A ESEQ 1D NO 312 HISARS - CoV - 248 A & , HLHSEQ 1D
NO: 31FHEE81TA 2 SE R 2R N 4R, SEQ 1D NO: 3119558924 « ZE8991 FIEE 9420 [N 44
fi&,SEQ ID NO: 3115598607 HiE R A MSEQ 1D NO: 31155987 M S R 1 il 2 FR 2 4t
(SEQ ID NO:54) .

[0109] 55— ANAFASESEQ 1D NO: 31/ AR ISARS - CoV - 285 119 As & , HrPISEQ ID NO:
31HIZE8ITA AU EA SR AN &R, SEQ 1D NO: 31FJER8924 £ 899N AN EE 942457 I PN S
ISR 54 (SEQ ID NO:55) .

[0110]  y [ {45 TI/ECOVID- 1998 i Fh 19 PR Bl 43 [ SARS - CoV - 21| 58 25 U RRUE , il T (%
& A BAE AN E B AR IS AR A, e BNVX-CoV2373 8 H A
LAATR I HR682Q . R683QR685QISARS - CoV - 2| 585 A AR E IS 5, Firih B s
ST HE A BUNPURE , T 0 25 B e 8 s I BohE o 55— B 1 2 1 s a1
P IBAR D10 S AR S S TR HR685A .

01111 ARIEH LB ST 5, I8 G4 PR e e STty 15, AEARSEA & BN
FRAFIISARS -CoV - 23 245 A AT (A, &f . F-SEQ ID NO: 19@%9@%682 6831168517 H
AL I TG 2 A A e s e o

[0112] AR % S0 7 S MR RGeS A2 W BTl (R ARAT AR, b — 28 0 5 BT
SEQ ID NO: 1[12d 5EFR682. 683 F1685 110 B AL Sl ST S FR B 1 2 e e 48 o

[0113]  ARHEIZ I TS ZE5EAZFISARS - CoV - 228 [ R B 2 A A2 HATSEQ 1D NO:9
ZSEQ ID NO: 15/W) 2 /R T A ARk (A2 A31%37) .

[0114]  ARYE P LEN ST 58, i AR PR ki) S 7 X, AR AL I
(154 IFISARS -CoV - 2ﬂ?lJ“EEIE’J”WZIKEP PR T-SEQ 1D NO: 1% %@x%%ilﬁlﬁhakﬂﬁ’;k%
FRRS TR N 2 R 40

[0115] AR JJEZ S0 5 S M RE B e I AR A2 @ E BTl (R ARAT AR, b — 28 0 B BT
SEQ ID NO: 112 FEFR685IM N Er AL 1) 2 SRR 2 ¥ PN el 15 48k o

[0116] 25 T H4 DB R 885 11 24 FE R - 21 iy A 1B 1 I SARS - COV - 2955 25 A5 PR 1) T 38
SR, IEAETT & BTN ZAB R I SARS - COV - 20| 58 85 [ FE A (H0RE 1 -

01171 At ARMEDE— PR m S 5 5 18 SATAT_FaR ey 9t )7 S 5 AR A KL
RS AZ I SARS - CoV - 2 ) S 25 [ AR R B B A /R B8 (B 1.617.2)  FNERAE POk (BA. 1) %
BRI S R I R AR TR B 1

[0118]  ARHIZ NI 5, SEARIMSARS - CoV - 2 2 85 H AR ARE LA FAIHIISEQ ID NO:1
(R BN N A AL S A DA N R R B

13



CN 117915945 A W OB P 10/19

[0119]  -T19R.EF156/157del R158G.L452R.T478K.D614G.P681RFIDISON, &,

[0120]  -A67V.H69del.V70del . T951.G142D.V143del.Y144del Y145del N211del. L2121,
ins214EPE.G339D.S371L.S373P.S375F .K417N.N440K.G446S.S477N.T478K \E484A.Q493R
G496S.Q498RN501Y.Y505H.T547K . D614G H655Y N679K.P6S1H.N764K . D796Y N856K .
Q954H.N969K . L981F,

[0121]  ARHZ S Ty ZE MR B e fAOE a0 R AR R, A2 DL M AIHHAISEQ 1D
NO: 1S FETE A7 B AL E— P B DL S SRR B 1 -

[0122]  T19R.EF156/157del.R158G.L452R.T478K.D614G.P681RFIDISON, i,

[0123]  A67V.H69del.V70del.T951.G142D.V143del Y144del.Y145del N211del L2121,
ins214EPE.G339D.S371L.S373P.S375F .K417N.N440K.G446S.S477N.T478K .E484A.Q493R
G496S.Q498RN501Y.Y505H.T547K . D614G H655Y N679K.P6S1H.N764K . D796Y N856K .
Q954H.N969K . L981F,

[0124]  ¥F 25t COVID- 199 11 2 T-SARS - CoV - 2l 5 28 | 1 T8 S 1 A B el g i 11
mRNAEEDNA (ForniZE A ,Cell Death&Differentiation 2021,28: 626-639)

[0125]  Gnaizs S5y Fr b A, & B AR AR R ) 94 1 Fh 2 I Lxx LLEE Fyr A B0 %
SCARIFEE T T o

[0126] AL, A PR AR TS = N, T FSCE v A, (8 AR A A B 1
FEAZIFISARS -CoV - 2|58 8 1 AR AR M e I Ve i B A R

[0127]  [AIkL, AL B 55— H 2 A0 _E R iR 9 AE [ SARS - CoV - 21 S 25 [ I S i I
Fr Bk AR TR I B, Bk B B S iR S8 AR [ SARS - CoV - 2 ) 58 25 1 i AR %mi
DA e

[0128] - YRRV T-SEQ ID NO: 1fH) S 3ER8 181 AL AT T-SEQ ID NO: 1/ 2 iR 822
HAz B AL S AR 71

[0129] - JORFAYT-SEQ ID NO: 1f¥J S M2 841 (17 Fa AL X T-SEQ ID NO: 1/ 2 B 844
ESEVA=R N = SR I

[0130] - MRV T-SEQ ID NO: 1fH) 3586 11 AL A SEQ 1D NO: 1/¥J{v ¥ 8651 2l B
Fr.

[0131] A, 1&2iﬂﬁﬁﬁ5%*#”‘5Emf%ﬁnjzﬁﬁi;ﬂﬁ§§*KHﬁSARS-CoV-2ﬂm§Eé§EHEﬁﬁE*L U
Fr Bl AR TR I B, Bk B B 5 iR 842 [ SARS - CoV - 2 S 28 1 sl AR PRI &2
H—AFA R

[0132]  -SEQ ID NO:2ikSEQ ID NO:31[J5E818(v & 558227 [t = FLfR T4,

[0133]  -SEQ ID NO:2.SEQ ID NO:28.SEQ ID NO:30=KSEQ ID NO:31[J5E841{; & 55844
PSSR 741, A

[0134]  -SEQ ID NO:2.SEQ ID N0:29.SEQ ID NO:30utSEQ ID NO:31[1ZE8611/ % £E865
P RER T4 o

[0135]  [AIIL, AL I 55— H 2 A0 E AT iR 2 AE [ SARS - CoV - 21 2 5 [ Bk AR A
GO M B, PR BB A SEQ ID NO:2.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30uk
SEQ ID NO: 31 M 2 FE2 818 2 2l LR 8651l FL I F3 AN M 1 7 41 o

[0136]  ARHAA B ZEAZ [ISARS - CoV - 20| 584 1 sl HAZ PRI “ B S H5 BN B AR

14
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PA AN SR I SARS - CoV - 2 ) S 25 1 sl H AR AR INA i M/ sl C oA el e A1) M) 2 B8 Iy
SN = I

[0137]  ARMEA L A TSR I 1k o BB A BE S A 1 = P A PRI S S TR A6
[0138] %5 HH Y A= USARS - CoV - 2528 28 M 2y, L HAT BRI i oA B S o3 SO 11
P TR EAOR AP PB4 BTk 36 N 1-SEQ 1D NO: 17 41232-246.,233-247 .
471-503.604-625.817-833.891-907.897-913.1164-1191.1182-1209. 41 , K IRIK597 -
60315 Tl L F A 7 VIR IR B AL P4

[0139]  [AItL, Pt , ARHEA A B o Re I VE B A 5 8 A DA P 2 587 2 1 22 /D
MEEE TS

[0140]  -SEQ ID NO: 1[{J552320 % 55 246 [ & AR 741,

[0141]  -SEQ ID NO: 1[{&E2330 &2 2B 247 1 S FE R 741,

[0142]  -SEQ ID NO: I[AJEE4T147 = 555030/ 1) 2 JLER 41

[0143]  -SEQ ID NO: 1[KE56044 % 556254 [F LR T4

[0144]  -SEQ ID NO:28kSEQ ID NO:31[1&5817{ & 55833 s LG 7 41,

[0145]  -SEQ ID NO: 1[ZE891/7 & 559077 1) 2 FL R 5 4]

[0146]  -SEQ ID NO: 1[XJEE897H/ & 5E9130 [F 2 FLER 41

[0147]  -SEQ ID NO: 1[&E 116407 % 55 1191 15 LR 41, Fil

[0148]  -SEQ ID NO:1[{JZE11820v & B 12091 [ 2 HE R 41

[0149]  fiiudctth , AR F AL B S il 1 A Br B35 SEQ 1D NO:2.SEQ ID NO:29.SEQ ID
NO:3055SEQ ID NO: 311558650 % 55120907 (5 KL R 741 -

[0150]  filetth , AR P AL IR e i 1 i Bl 5 SEQ 1D NO: 1R 547 v 2 SR8 1T I
LT

[0151]  fedetth , AR PR AL A e i 1 B Bl 5 SEQ 1D NO: 1R 85 2324v % 55470 A ) 2
LT

[0152] {3t , A& WA ARk BEANE 27 SEQ 1D NO: 155597 f7 2 5560307 [ 2 L il
Fr.

[0153] AL D3 —A> H IR U S AR IR A A W 282 FSARS - CoV - 21|58 1 AR Ak
Fr B IR 7 A DA S — Ak 2 AN 41 18 o

[0154]  FRHE—MLLERIHE TS 5, ATk B e /A A o Be U, I &5 A il
BEREE M DR , Ao T4 40010

[0155]  AR#fE 3 — ML ST TS 28, Firads S DN e 21 8 BB 28 AL [ SARS - CoV - 2 i) %
B HAR R B AR 1 T SN

[0156] AL W 55— H A2 b bR SEE I SARS - CoV - 2 I 5828 1 VAR IRk R 1 1Y
mRNA .

[0157]  FRHE—MEEERIHE TS 2, Ty 1 39 DnAsUE M F k00 R N 5@ , PIT iR mRNASEAZ H- 18
hImRNAJT 4] o

[0158]  ARHE— ML S TS 28, AP AZ B 1R I mRNAFT Y R PR ER Lt A DL T
(B URIAZ 5 4« TG - 4 - FAAZHIAZ T 5 - B2 - PR 2- AR - 5- B RH  2- e ARUR T
4-TRAR A BRE  2- WA -EUR T B - B PR 3- AL PR 5 - IR FH3E - PR 1 - IR F 3L -IRR

2

15



CN 117915945 A W OB P 12/19

H 5 - - R V1 - N B PR 5 - 2R FH L PR 1 -2 R PR - (B PR 5 - 211
PR FHL - 2- B A - PR A 1 - AR FH 3 - 4 - B AR B - R - R 1 - FR - R 4 - -
1- BB R 2- AR - 1 - HH SR - FH A - 1- U B R A 2 - AR - - FH R - 1 - -
R AR A BRE 2- - AR 2- i - AR 2 - SR R 2-
FHAE AL - 4- - PR V4 - FE AR - SR 4 - FH AR - 2- Tt AR - IR, e L - FR A - RUR
(i

[0159] AR Uy — NS0ty 5, el TP AaEmRNA, 5 B A= USARS - CoV - 2 S8 25
(AR G A DX H A A G/ CE A AR F A& BH I mRNATY g A X 5 A7 B NG/ C 3 o X
ST AEFF ARSI SRS NG/ Cob 2R [R] S -1 BRI -

[0160] AR J)— A0ty 58, euetts , AR F A A B rmRNAHR , 5651~ ( FH 2L 225
A RE T T .

[0161] AL BHRHE—20 HIE4hs - FriR 28 4E 1SARS - CoV - 2 8 25 1 AR Rk
[IDNAFT 41 o

[0162]  ARIE—MICZERI SN T 58, IR DNAY & AE Bokr v o o, Firak 5ok 2 /D54 5
vy RIS Sl s A L o

[0163]  ARIE AT B eI e S /5 52 , Fir R DNAFD 25 0305 25 AR R o AT iR 23 R AR T DA AR
A2 IR A2 IR o BT os 25 A P 16 2 1 DR 5 e 5 BE Rt b, o 5 ke 1 5
AU 5 (AdB) B 260 I 5 (Ad26) A8k & il Bk e R Sk Dps 2:ChAdOx 12 4k

[0164]  FRHEAL A [ 5T - mRNABEDNA F] DL i A& 23 RO 75 K il 6

[0165] A LA S —> HIs2 20 E AR SR FSARS - CoV - 2115845 AR PRl Ik k4
AL P mRNA R DNA ] T4 52 1 & Fh T COVID- 19,

[0166] AL S — > HIE R S, A S a0 b e SUISEAE I SARS - CoV - 211584
AR PRk B B4 i L mRNA K DNA .

[0167] e eGP 11 COVID-19.

[0168] 5z AT LAAR B T+ o8 2 18 [ STk AR (1095 1 1) 2 R BARSR LA, 49 2k
{rBattyZE A\ ,AdvDrug Delivery Rev 2021,169:168-189H1,

[0169]  ftadetth, Fral e &4 7l

[0170]  FRPEALZ I “Ve 1 E REEAR S AL S I BRI A 447 o

(01711 B 5t FUAR I B AR B3 I I HLId G 1 B P AR S SRRl 570 i 42
B

[0172]  ARAEACA AR W AT LA W B AN, Aeat i N W LA N sl B2 i R T
ok 22 5 it FHEA T T o

[0173]  SBG 4y

[0174]  SZjefhl1

[0175]  A=WpfE Bt

[0176]  BPRLFTS Tk

[0177] 1. MHE/EH4L0 4T

[0178]  STRINGH /4 [Szklarczyk D% A ,Nucleic Acids Res.2021,49:D605-D612,
doi:10.1093/nar/gkaal0741 45 | & H B2 (R AT A ORGSRk (B4 AR B 7E

=
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FFNZHREER) , T Ay - 2 TRI R DR SCHK o B2 1A o - 8 1 oA B PR TR o
B HRE L BOTA LA BAE R s T sl R e 1, R EL B P 40 2O 0 2 1 HE
A, B I s AT AR LB T .

[0179] 2. 3DRAZR RS

[0180]  Jfil5<ds I 3DIAAL R 2L iR M B A AE AT 5E ML IPDB. 6VYBA A1 o — A
IR SR PRI A PR A 2 1t ) & RN - ZAE A0 - SRR o A £ s 73 HH M) (Casalini L
N ,ACS Cent.Sci.2020,6:1722-1734,https://doi.org/10.1021/
acscentsci.0c01056) ffi HAmber14SB 1 & A AT B Maier J AZE A,
J.Chem.Theory Comput.2015,11:3696-3713,https://doi.org/10.1021/
acs. jetc.5b00255) LK /K AL A5 343 i 14 GLYCAMO6 /134 f{IGLYCAMOG § - LR ASHE TR A5
(Kirschner KNZE A, J.Comput.Chem.2008,29:622-655,https://doi.org/10.1002/
jee.20820) o« Uit R 2 a5 A I E Sy X Befdtl (Molecular Docking simulations) [FJ2
RN 2 Fpdb2gmx GROMACS T H-F| Flamber99sb /j374: sk (Lindorff-Larsen K
%2 N, Proteins 2010,78:1950-1958,https://dx.doi.org/10.1002/prot.22711) .HEHA
BB =R (triclinic box) , W\IEFUEE 15 A, iR ATIP3P/Ksrf-Hi (Jorgensen
WLZ: A ,J Chem Phys 1983,79:926-935,https://dx.doi.org/10.1063/1.445869) .{i
genion GROMACS TSIl 2+~ DA Fh F1E HL T o 5 BB et fie/IMU I, i 0 85 1 B £- e
JH1000k] mol-Inm-2(¥){v B PR, (15 R Gehiothbns AP BR 2 e, {1 JTIGROMACS 2018 . 35
P GRZGHEHGal ileoFMarconi - 100, CINECA, & JENT , B AK)) B4 TR EE R 1R I
(B2 K M2 f s PR R MDA AL (Abraham MJ%E A, SoftwareX 2015,1:19-25,https://
dx.doi.org/10.1016/j.softx.2015.06.001) o5& FHV-rescal eifi AR A BHEE SRHFE E A
300K (Bussi G% A,J Chem Phys,2007126:014101.https://dx.doi.org/10.1063/
1.2408420) .Particle-Mesh Ewald/y ik HTACHE KA AH G /E A (Darden TEE A,
J.Chem.Phys 1993,98:10089,https://doi.org/10.1063/1.464397) .- NI RT5ns #Y
HEERAE 53 8T 2 8 o W LEDMD AL 5 3R AR I i dE 4 758 LR AR R S5 4 el o, T
TN E5 A 2 MMDSEG 2 I 58— NSRRI EE— AT e

[0181]1 X T MESRZ A2 44, (6 FARAS S 30LLAYXRAY PDBARIAY , oA e — B AIAZ 52 Ak
5 R 1 (Mocklinghoff SZ: A, ChemBioChem 2010,11:2251-2254,https://doi.org/
10.1002/cbic.201000532) -

[0182] 3. A - AN R

[0183]  FE{k [ IR SR B BUMEIN , — M 5244, D — M TRk R e, i 58
I AIER 3 B T ESZ AR IR « SR J , HDOCK T Ht 82 2 i nd B FER T8 22 75 T BOE A
SEABI, AR 5T - B A SO BLPE A T 40 o i, B2 1 T RTL00A Iy &2 15 45
14, FER AR 10/ MEAEA T T B AT, DUBIA T R AT SE P o ik 1728 T/ERE (Yan
Y% A\ ,Nat Protoc 2020,15:1829-1852,https://doi.org/10.1038/s41596-020-0312-
X) o

[0184] Mk = WIS 11 SAZMERS 224K (BR) 2 M 45 S AL 5445 5., SB— M A1
SR R S MERCER S AR B E T 2R 1 5T - 50 HH X s SERFE A E IS B e, SR 30
U MRS FURIERSSUN 28 13 2 TR P AR DA

17
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[0185]  “jitEffla

[0186] A%z LG A FILxxLLEL

[0187]  {F Z B S A F- AN A R B R R O g5 38 e, Hom iR 1 58808 88 A AR AP F
Mo 2 X888 1 o1 - 22 1 A BV E 38 7 s LxxLL (LDX) |, H S S 1 (AN A 7 16
FFE (Plevin MJZE A, Trends Biochem Sci 2005,30:66-69.https://dx.doi.org/
10.1016/j.tibs.2004.12.001) o s HEAE GRS ARBLR S & S5 483k (LBD) [ 50% Dhae2
(AF-2) XH 45 A 0 1 T 2 8 R LxxLLFF 91 o X B B P il VR 2 2 AR 2 A 2 1 (4%
FERE A (NCOA-1.2F113) ) P iz 2 kg 3L il (Heery DMZE A ,Nature 1997,387:733-
736,https://doi.org/10.1038/42750)

[0188] ‘gl /RERAINCOAZ [RJAH EAE I SCIe NS A A, A3 28 FELxx LLEL e M T, I
DA MRS pSN i R 11 7 A2 TR, T AR BRI BLER 5 FAZ 30 R -1 2 TR AR B E I
(R SR A N A5 AL 2 P ANTRT R 43 (B D) o

[0189] i1

[0190] MBI AREE S EE H INE Mt

[0191]  ER1FIER2 e 85 H AR A FIA L% (B12) 28 T, 7 i 1] 521 S ERUFIER2AH HAE
R R A2 AR IR PR~ (NCOA) B4 45 A% 32 R I S 505 14 o FENACOFITI 28 25
Z IR A EE S99 85 288 1 I = HEr AT AHES &, ARIZEER 1 & A7 LDXAE f 3 (LPPLL, )28 55
FAF AU iJaa 861-865) FIPN/ N SLxxLLIAJRSE 7 O %84 A B AP Y TEDLL , aa
818-822HLGDTA,aa 841-846) , NS5 i BER A M d AU (F5 5K I, X B [X Iek 52 - 15 e
%) ,hiTAMX (outer zone) , N R GEVE N SERIIA BAE X AL s R AFAE H - ASIF]
[RILDXZ5 A3ek 5 45 A PR 1 - 32 AR BV E DS , 9845 I LDX 12U T-NCOAL LDX4, J& T
TTI2R45H3 (K13) (Savkur RSZE A, J Pept Res 2004,63:207-212,https://dx.doi.org/
10.1111/j.1399-3011.2004.00126.x)

[0192]  SjiEffllc

[0193] |5 -ERE A2

[0194]  ZSGIGUE , ERANES G dith 2 R S5 & 454038 (RBD) (B Ao o T A
ANEGUE TSI, i FHHDOCKAR 2% %% [ht tp: //hdock . phys . hust . edu. cn/ il i AP EE
J5L 2 A B A5 2 OR PR ER S5 & RBDASNO DXIBAR BAE AR 1« X5 AT
AR YR 2%, B2 21 (unguided) o & B 45 S IE B ER G 3 5845 1
A DX sk B R A T, J& T RmE “Ba s (E4) .

[0195]  SjEhl1d

[0196]  Hil5<HE 1 - BRI 70 [l N 2

[0197]  dE A AR BTSSRI B/ E R, BNCOATR B ERZR L 1 545 15 S0
B FER S RIZEER F A 7T DL I ST G AR B IR A N, 185 HDOCK Al 5w A
A 18 AR e T-ERFINCOA Z [RIAH B/ I 25 (s S EL R0, 24T 128 RNt 9T, 5
T PRUESNCOAMH BEHIIIEREREL , NI H8 547 F X e 72 o R IR A TR 3R AT 1
GG WELR, R BoR TERS B8 HLxx LLBIA R 13 7 R 28 2 1 DX 1)

+ A
e

[0198] 5t

18



CN 117915945 A W OB P 15/19

[01991  JE4mfif A H9FE IS MR VARSI

[0200]  FFKLAITT ik

[0201]  Jik2.5H07

[0202] M [FIJSANLxxLLAFAZ OO T AR S Rk T —FhIK iy 2 oh2.6817) B A DL N AR 7
A

[0203]  Jik2:SKRSFIEDLLFNKVTL (SEQ ID NO:16)

[0204]  Jik5: TKQYGDCLGDTAARDLI (SEQ 1D NO:17)

[0205]  Jik7:NGLTVLPPLLTDEMI (SEQ ID NO:18)

[0206]  FAMIRAR R B — NP A R 28 28 1 A I LxxLLAL /6

[0207] XLk HICASLO ApS (Technical University of Denmark,DTU-Science Park
Diplomvej 381,DK-2800Kongens Lyngby,Denmark) {ii FEE T-Fmoc [ [EAHIK &k T &5 Ak
T IRTENR i 8% CIEAL , 7ECoR U B e NZ A 3 AT TUA R T 3h IR ER PR A7 o il 1k 43 HT ZRURP-HPLC
(C18-250 mmX4.6mm I.D., 7tk ImL/min; 7E220nmAbAS IR O B PRAG K 26 )5, 1 o
MALDT - TOF Jyt it b/ T T

[0208] Ak

[0209] 3| 5E FIAE RS 7R B QR L ) 10ng/ml o B & H S5 B5 IR L FP I 2R Bl 2uM
M A 2 A TRAE CRE R RS, AR B IR A OB 2R BT InMAE T o R IR AEPBS AR 22
4mg/m1IRFE IR E K 10ug/m] VRN E Rk B (RS rh I 2R ED .

[0210]  BEGE N ETL

(02111 5 T oEM 4l bgsi, HE4T 1 BrdUE ik (Abcam, UK) o FfBrdUB N 251 & a7 BR
ST AN DNAFR o 20pLAoRE 19 1 X BrdUBRICHS IR S i FLHT, I 5 24/ NI o BrdUB N
Z 07 AN DNAFR O T HUAREE S A NIBrdU4NIES & , MU A1 T8 E VB 1E
FIDNAZZ WV o 3X— DI AR AT 18 5 (o ] 7 — 2P AR 52 B ) o A0 I 751 470 Br dU B e BED AR
AL, RVFIE R —/ NN, AR B AT NBrdUSS & « AT AR BRI AT oA S5
EERiEIRZ NS e IIE7 U R Su RN S 7 oE2 Se g DN N EE VAN ST A1 N2 7 NSTT vl PR IR N AN
J& s IONTMBR S A Wil IR A8 20 N eI B 3090 oty , S DN IR TR LA 25 1 E IR
{5 P8 D 450nm) 436 B A et 0 S PR (SR U o

[0212]  F|pEani s

[0213]  MCF- 7413 5 — MR AR 22 1 4/ F U 40 (REDRZ A2 R sk )
BAME) .

[0214]  MCF-73K HATCC, fE4N 5245 10 % 4131 (FBS, Corning, USA) 15755 2= /5 a5 2 A
AWz (Sigma, USA) [FJDMEM (hEEGHC R 555755 W AE37°C 5% CO2MI95 % it FE [ 5 e vh
(Thermo, USA) H AR ACERRT, Ay T FARRFBSHHIMER Z /K B an e el 2l 3577 4 (B
5% i SR CL R TG PR B AR TR ) LT rhiE TR 24/ NI SRR AR 7845 0.2%  BSAICIZL G
IMifE AP A 2 D24/ N .

[0215]  Frof—2Hsnga b, FE—RE, BP A R SR8 1, BRI 5 25, M R AR Vs 2% B A
AU S ER ARV 25, e s 9 28 I AR 1 240 R A0 24/ NI, DU 185

[0216]  ZRRRAEEI6H  RTDAE H , e e AR 584 1 49 REAE S [ 19 N4 i 9%, 1X
T P g TRV 2 (R A T TR o 1X S S0 e I Y A AR 584 AR B Il ERA T 57
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AT 2L D A P HE G

[0217]

FEEE I, K2 SRNT, B AR 1, RS A e 7 S B R 1%

E AR 24/ NI, IS .

[0218]  £ERFIRAEETH SIS AISDAT R IR :
[02191 &1
MCF-7
[0220] . ctrl _2 5 7 e H i daj e i rreral ral
1t 100,0 155,7 170,6 205,5 179,9 165,3 109,55
SD 0,53 1,31 1,54 0,97 0,57 2,13 0,68
[0221]  WIDLAE H , X EERABRE B S IAUL T 28 85 5 5 O B AR A O Bt iy A=
U248 R D Lxx LI PR RE s S IME 32 S2 AR G -
[0222] it A
[0223] N7 O ZER R MR AT AR LNCap i FHEAT 70 A o A AE %D S8 A 10 % fif

AL (FBS, Corning, USA) %5 3/ 5k 55 3 NI A ME (Sigma , USA) FUDMEMHT, #£37°C \5%
CO2FN95 % ML LI FFAR T (Thermo, USA) 575 ALERTT, Jy 1 FRAIRFBS H1 O MER R /KF K4
NOAETCRY 21577 5 (45 % 1 SRAH O G P AR AL R R LT 7R 24/ NI, RIS AERD 58

£0.2% BSAITCEYEL  JCIMIEEs 75T & 2 /D 24/ NI o SR I IR S SRNT sl B A= Rk 584

HACFRAM 24/ INK], I 55 .

[0224]  gEIRIRAEIEIS T S EAISDAN N FR2RT 75 :
[0225] &2
LNCaP

[0226] ctrl 2 5 7 il
A 100,0 242,2 236,2 230,2 245,9
SD 0,21 0,72 0,24 0,7 0,29

[0227] 3404 RIS 1 A A MO M8 52 U B

[0228] 523

[0229]  Z& [T

[0230] A HEZAITHP - 1 1 ATCC, R R T A T 7% SR , B 11200 /mL 5

212~ N REFRAE 13- CTRMR (PMA) B THP- 13-4 70010 72/ N, Bt il ik LPS #ili5% (100ng/m1)
24/ NI, FHIME 5 TRV SRR AR TR R SR 1 I AR TR S AR 1 TR A e T R A
RURNZEER A M+ F I 25+ B A R 28 2 1 DA ST 112 IR EE RS A 24 N
SRJE RS TR AL TR (B AR e

[0231]  EL{RTH T, #ok I THP - LACER RO 4RI S AR 7 3k B 00 DABR 25 B0k 7 B R4 700
TE o PR MBI AR A B (5001 o 1742 R il i 11 75 46 (R&D, USA) il 75 - 11 5 2, K
FEAZZ M (Array Buffer) 6—CrEfE B iRahas FIFE LN AR HI &5 a0 N - AERAS
ST A TS I m L PR R 2 4, SR T A 1B B FR 2R N L 5p FEAS )/ NFR 4t
KA UATR A OA0FINERANMIR ) |, F 8 /N SR, W R A28 e , FHASE S/
PUATR G 454 C I A 1R K HVEIRIR3IR , A% FZ -HRP (1:2000) 7EFE SR 5)
75 F IR 300 Bl FR R VR, B I LR S O 2 R S W e TN o i
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UVITECEL 7 #11Y (Alliance,Cambridge , UK) 34525/ ] o 41375 HH 2 DA BCAE RS
ANENE bR SRR = E RN 255 o 5%, BERTATE 0 H 5l T R BR
B9 WES%H A AN SRR FEA B S5 R M R -HRP—E I & -l Fi j ik
i Z R RS -1 2 SO PS5 5) WS SR P i 5.
[0232] 5 IR A9 . W DA Y, TL - 8P 3= 0P e it , LA e — i AT A= U ) 28 5
1 F TS 25 P A SR T I 98 B 1 PR 52 i) o e RS RTVE A 70 o) S 1 B A E R 1)
2L T Bilg-3FFEE 1 - 1 (CHIBLL) (HFRT& 75 A BRIRIH IS8 1 S 1) 52 o

[0233]  jifE — R AR AU 2885 11 8D R 8 2= (OPN) |, B 1 25 BRI T 1) 28 26 1
FI5E o

[0234]  SjEf514

[0235] A= RURISEE RIS AR pRIM A= Aalif

[0236] A=k A iEF A R 58 5 A IR 58 16 5 121 367 2 18 (ANEE A1) Fgmasy B SRR
[FIAHR SP5 \ SPTAISPS+SPT AR AL AR 741, i N SOk DNAZ pA b, ATl ik BT A
E 4l ig (OMV) a7 BY IR - AR Zh - T8 B0 B Tg kappafk fil 5741 4
ERIERPRETRE (bGH-PolyA) 55 I TE AN b & 1 DLk RS e 28 1E 41 DA
NAEAHEE T R ok B 4038 (4 4 EK A (Staphylococcus aureus) HRAPE 2B
PRI

[0237]  FARSEAZ A0 b

[0238]  « SP5:Z:JHSEQ ID NO: 1[JZ4R1L841A.1844A,

[0239]  « SP7.&:MHSEQ ID NO: 1[J2S2FL861A.L864A . L865A,

[0240]  « SP5+SP7:Z:MHSEQ ID NO: 1[J2¢471.841A.1844A.1.861A.1.864A.1.865A,

[0241] R PDIASHZIESEQ 1D NO: 1R E L I 2 LR B 1R685A . KIS6PFIIVISTP o

[0242]  FRPEHNLE I , JHExpiFectamine 293 (Thermo Fisher) JIEWRRHES 45 4R 7
BEIN 46 ALExpi 293F =y 28 BEANI , 7 A= il 58485 1 MISP5 \ SPTANISPS+SPT o ML AT 06 B 5 K
WS A B T R, il 2 O RS T T T e 2R Al 2 B o 4 T IMAC (B
G ERE G YRR i TPureCube Ni-NTABISHHM IR K} (Cube-Biotech) X4 H BT
TR AL S 2 KRR R, S P g il (50mM NaH2P04,500mM NaCl . pH
7.4 10mMPKIR) —RlE & o RVl 5 R IE 5 & A B & AR LI e T, T4 °C
TRV & EIE A o/nG B fm il 2 DU IS , Ui, T Aa 300mMIKME (R e I 22 i vt
A5 5T, #e I S e R P Ao (i HIS1ide-A-1yzers (Thermo Fisher) FERSEFRELZE ik
(PBS) HHdEAT 2T o AT RIS , T2 R T & 280nmAb NS ' S, A4 I BdEA T & o
W AR SRR B S5 D 1254 TSDS - PAGERNES [ Bt E b 43 A K vP Ak 25 1 BT 26 - 45
fldarbpirid , i1 BioLayer TN BLI AN B A 119 hACE2 52 4K ) 45 58 11— 0 FRAEAIAH
IS

[0243]  SjitEffl4a

[0244]  hACE-252 &S5 S E L

[0245]  ffiffloctet Red (Forte Bio) AZit T4 W7 VAT UERT = AR R ¢ 1 (wt Ml
SP5.SPTHISP5+SP7) 45 A hACE2 PRIV RE 1 AT BB RE AL 547 200p LIATR196 FLAR (96
FUBFLMR, JECERF, Mt 655209, 3K [ Greiner bio-one) HPL600rpmfit HEAE25C N b T o 4F
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R 2D 128 iR X (H 3%+518-1105, Forte Bio) MBEHT A28 A BRI AT, IF
M T vkl sy . ok |\ e i HT AFe Octet WL &S (JTATgG Fe Capture
Biosensors, H>%*518-5060,FORTEBIO) ffliskhACE2-hFc s [kt T8 J12¢ e K ALk
JERRZ N X 1043 B, AR5 S B A S5 608D, £ LI IIZkhACE2-hFe 300F) (12
WG JEAR AR AL X B 1 R A T P BR 12080 5, #5 SGhACE2-hFe R &
(A=W kAR AR R N S A AN R B R GRSt A wt s [ MOS8 48 (RSP . SPTHISP5+
SPT) FIALHI300FD, AP 45 2% , SRS 7E ) 1272 i b EA T900RD O fift B ] o Wi Sl %
AR B, SR EE FREAR A M v 11 1 (FORTEBTO) FEA T4 M o AE 505 45 A ARER T 4 A1
WS IR 2 JE 54 1 IR o KA 5 FET L - 1P Langmui v SR A

[0246]  FLAT &P TR IAEE A R IR N & 20 )22 iR LA, LA S vV s
NS IAPIAMEARSRD U B RIS AL S (1) R e A A= B AT 5 ] o

[0247] 41 N A3 FroRAOSE RUE I wt RS 1 S H SR DA 2 A ) 85 5 hACE2 52 4K
[0248] &3

[0249] HIZSEEAWT [ MIZSEASPS | RIZSEISPT | HIZEE [1SP5SPT
KD (M) 6.36x101° [2.55x10"°  |4.15x10" |2.38%x10°®

KDi%zE (M) |5.92%107"% [4.73x10"%  |5.13x10"* |5.00%x10"”

[0250]  sCjiEfh4b

[0251]  fEREAEE

[0252] O 7PN ISR OB ARG P, 1 I e W B (Myobiosource, H 5%
“SMBS1601167) PEATIIE Ao FRTR I TR (TRAP) T 1 o

[0253]  RAW264.7 (REIEANMEIATCC, USA) 3B & Fa i 7y b T 75 AR 1. 5 X 10°4>
A/ e’ B R T 245U B FR LA, DA 35n g /m 1R DA DA 1K bC Ak (10 /NFRUSZ A4 R 1
(RANKL ,MiltenyiBiotec, f2[E) DLEshBE 41 (00) X & (SE0K) , WnTHrA (Collin-
0sdobyfll0sdoby 2012,PMID:22130930) o 253K, 75 s NAS A4, H FH-5 45 RANKLIY) 3t
R R AL HHT I B - 56K, RAW- OCHHAA il A1, M2 dEA TAOSE , SR FE A T AR AT I InM
#E 5k 10ng/m] 29825 [ wt « SP5 . SP7Ek SP5+SPTAL PRI 24 /N o AbEE 24/ NI i, i 3t TG
PR PR SR AN, i TIPBS (pH 7.4) B KA BB 2 21 )1 /ml IR AR
XTARMOEA T S ERRIBER , DU BB 23 o [FIEF B3k Sl e &2 28 =il b i 28
PRI A HE A 1R 5 S 25 o TR 75 2, K5 0p I bt s I 2] “BrE£L” H , Kr40p 14
N ] “FEAL AL o SR, R Lo U TRAPHUARTS N B AL FLH , R 50u L B 7525 A1 25 -HRP
N INENRE S FLAIPRIE LA B ARS8 3571, AR 65 L 5e TR A, 7837 C M & LN o TG
PR PRI, BEALIINSOR L ECHIVATRA , B IN50u ] JEII KB , 37 C it I 75 1075 8.
e VRS FLH S N5 0p 1 28 113553, 7 BRI P8 D45 0nm P B PRSI E D62 T o 25 R i
IAEPIL0H S MEAISDAN P R4 R :

[0254] #4
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K ERAW264.7 ERE 48 B 400 (TRAPZKFU/L)
CTR w/o | i HRANKL i — FREQ | RREQ FRED | RREQ
[0255] RANKL |[JCTR WT SP5 SP7 SP5+SP7
SE¥{E | 0.18 2.02 0.25 [0.26 1.90 2.11 2.04
SD 0.05 0.71 0.05 [0.05 0.24 0.14 0.24

[0256]  £EI AN, RIZEHE vtk AN LA 5 M g BTG fE P AR L BT 5
A KSP5 . SPTAISP+SPTZE 1 th 15 FHIRANKL IS HEAFF (O TRAP K -, 25 5508 52 i -
T RIS T 2 S R A
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.1l

2.3

1/188 1L

<110>
<120>
<130>
<160>
<170>

<210> 1

211>
212>
<213>

<220>

223>

<400> 1
Met Phe Val Phe Leu Val Leu Leu

1

Asn

Thr

His

Phe

65

Asn

Lys

Lys

Lys

Tyr

145

Ser

Met

Val

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser

Asp

Phe

1273
PRT

SARS R =5

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala

Leu

Lys

Thr

20

Val

Gln

Ile

Leu

Ile
100

Ser

Glu

Asn

Asn

Glu

180

Asn

His
Pro
85

Tle
Leu
Phe
Asn
Asn
165

Gly

Ile

P51
IRAmA 25 it 22w
FHT-COVID- 198 5 1 s A ST AR e 4]
254-W0
55
BiSSAP 1.3.6

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys

Lys

Asp

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr

Gln

Gly

PP ESars CoV- 2019848

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe

Gly

Tyr

Pro
Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn

185
Phe

24

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170

Phe

Lys

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Ser

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser

Asn

Tyr

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro

Arg
190
Lys

Cys

15

Ser

Val

Thr

Phe

Thr

95

Val

Val

Val

Phe

175

Glu

His

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu

Phe

Thr



CN 117915945 A

.1l

2/188 T

Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465

Asn

Phe

Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg

Gly

Gln

195

Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp

Val

Pro

Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle

Glu

Thr
500

Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser

Gly
485

Asn

Arg
Pro
230
Arg

Ala

Lys

Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470

Phe

Gly

Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu

Asn

Val

200
Leu

Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile

Cys

Gly

Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr

Tyr

Tyr
505

25

Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe

490
Gln

Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475

Pro

Pro

Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly

Leu

Tyr

205

Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser

Gln

Arg

Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr

Ser

Val
510

Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr

495
Val

Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480

Gly

Val
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Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785

Asn

Phe

Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys

Phe

Ile

Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln

Ser

Glu

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

740

Tyr

Val

Ile

Gln

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Gly

Glu

Tle
805
Leu

Leu
Val
Gly
550
Gly
Leu
Tle
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Tle
Tle
Ser
Gln
Lys
790

Leu

Leu

His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr

Pro

Phe

Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro

Asp

Asn

Pro Ala Thr

Lys

Thr

Ile

Leu

585

Gly

Cys

Trp

Cys

Pro

665

Pro

Met

Ala

Val

Asp

745

Thr

Asn

Pro

Pro

Lys

26

Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser

810
Val

Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795

Lys

Thr

Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp

Pro

Leu

Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe

Ser

Ala

Gly

Asn

Lys

Asp

Cys

590

Asn

Val

Thr

Glu

Ile

670

Ser

Glu

Phe

Thr

Ser

750

Ala

Phe

Gly

Lys

Asp

Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg

815
Ala

Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800

Ser

Gly
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Phe Ile Lys
835
Leu Ile Cys
850
Leu Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

820
Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Lys

Gly

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

825

Gly Asp Cys Leu
840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr
870
Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

830
Gly Asp Ile Ala Ala
845
Leu Thr Val Leu Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

975

Val

Tyr

Asn

Arg

Ser

1055

Asp
Leu
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

27
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1135



CN 117915945 A F 5 * 5/188 T

Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
210> 2
211> 1273
<212> PRT
213> N T4
220>
223> 58A¢[H)Sars CoV-23fl|% 8
<400> 2
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
100 105 110

28
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Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385

Val

Lys

Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys

Ile

Ile

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

Arg

Ala

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Asp

Leu

Ala

260

Leu

Ala

Val

Glu

Glu

340

Lys

Ala

Asn

Gly

Asp

Leu
Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp

405
Tyr

Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390

Glu

Asn

Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys

Val

Tyr

Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe

Arg

Lys

Asn Asn Ala

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

Leu

29

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

410

Pro

Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395

Ala

Asp

Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380
Tyr

Pro

Asp

Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala

Gly

Phe

Val

Gly

Arg

Pro

Arg

190

Lys

Ala

Phe

Ser

Leu

270

Thr

Thr

Phe

Asn

Val

350

Ser

Val

Asp

Gln

Thr

Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr

415
Gly

Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400

Gly

Cys
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Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val

705

Ser

Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690

Ala

Val

Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser

Tyr

Thr

420
Trp

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu
725

Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn

710
Ile

Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695

Ser

Leu

Asn
440
Phe
Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr

Ile

Pro

425
Leu

Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met

Ala

Val

30

Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser

Ile

Ser
730

Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro

715
Met

Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700

Thr

Thr

Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala

Asn

Lys

430
Gly

Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser
Glu

Phe

Thr

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Ser
735

Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle

720
Val



CN 117915945 A

F 5l

%=

8/188 T

Asp Cys Thr

Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Phe Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885
Gln

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

Ile Cys Gly Asp
745

Ser Phe Cys Thr

760
Gln Asp Lys Asn
775

Lys Thr Pro Pro

790

Leu Pro Asp Pro

Ala Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

31

Ser Thr Glu Cys Ser
750
Gln Leu Asn Arg Ala
765
Thr Gln Glu Val Phe
780
Ile Lys Asp Phe Gly
795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln

Asn

Leu

Ala

Gly

Arg

815

Ala

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

975

Val

Tyr

Asn

Arg

Ser

Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala
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1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 3
211> 1273
<212> PRT
213> N T4
220>
223> Z¥AF[FSars CoV -2 24 A AL
<400> 3
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe

32
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Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser

305
Gln

Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290

Phe

Pro

Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys

Thr

Thr

20
Val

Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala

Val

Glu

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu

Glu

Ser
325

Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys

310
Ile

Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295

Gly

Val

Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu

Ile

Arg

25

Lys Val Phe

Pro

Thr

Gly

Ile

105

Asn

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

33

Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu

Gln

Pro
330

Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr

315

Asn

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300

Ser

Ile

Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys

Asn

Thr

30

Ser
Val
Arg
Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr

Phe

Asn

Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu

Arg

Leu
335

Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val

320
Cys
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Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His

625

Asn

Phe
Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610

Ala

Val

Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu

Asp

Phe

Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr

Gln

Gln

Val

Arg

Ser

Asp

Asp

405

Tyr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Tle
Asp
Thr

630
Arg

Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615

Pro

Ala

Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn

Thr

Gly

Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp

Cys

34

Arg

Val

Lys

Asn

Ile

410

Pro

Asp

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala

570

Asp

Thr

Thr

Arg

Leu

Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val

635
Ile

Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620

Tyr

Gly

Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro

Ser

Ala

Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val

Thr

Glu

Tyr

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640
Val
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Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln

Ser

Leu
945

Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala

930
Gly

Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915

Ile

Lys

Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu

Gly

Leu

645
Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp
Met
Glu

Ile

Asp
950

Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln

935
Val

Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920

Asp

Val

Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys

Ser

Asn

35

650
Ile

Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu

Leu

Gln

Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Ile

Ser

Asn
955

Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Ala
Gly
Ala
Ser

940
Ala

Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn
925

Thr

Gln

Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln

Ala

Ala

655
Cys

Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe

Ser

Leu

Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn

Ala

Asn
960
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Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr

36
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1265
<210> 4

211> 1273
<212> PRT

213> ALK

<220>

1270

<223> Z¥AFNSars CoV- 2|28 A M AR 42

<400> 4

Met Phe Val Phe

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Val Phe

Pro Ile
210

Pro Leu

225

Leu Leu

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn

Val

Ala

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu

Asp

Leu

Leu Val Leu Leu Pro Leu

His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val

Leu

His

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro

230
Arg

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215

Ile

Ser

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe
Gly
Tyr
200
Leu

Gly

Tyr

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle

Leu

37

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr

170

Phe

Lys

Gln

Asn

Thr

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220

Thr

Gly

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala

Phe

Ser

Cys

15

Ser

Val

Thr

Phe

Thr

95

Val

Val

Val

Phe

175

Glu

His

Leu

Gln

Ser

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr

240

Ser
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Gly Trp Thr

Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu

Lys

Gly
545

Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly
Gln
Ser
Ser

530
Leu

Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515

Thr

Thr

Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu

Asn

Gly

245
Gly

Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu

Leu

Thr

Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu

Val

Gly
550

Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys

535
Val

Ala
Asn
280
Leu
Tle
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Tle
Cys
Gly
Ala
520

Asn

Leu

Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro

Lys

Thr

38

250
Tyr

Asn

Glu

Gln

Pro

330

Arg

Val

Lys

Asn

Ile

410

Pro

Lys
Gln
Phe
490
Gln
Ala

Cys

Glu

Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr

Val

Ser
555

Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn

540

Asn

Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525

Phe

Lys

Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly

Asn

Lys

255
Gln

Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro

Phe

Phe

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu
560
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Pro

Arg

Gly

Ala

His

625

Asn

Asn

Ser

Ser

Val

705

Ser

Asp

Leu

Gly

Val

785

Asn

Phe

Phe

Leu

Ala

Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle

850
Thr

Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835

Cys

Asp

Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln

Ala

Glu

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Gly

Glu

Tle
805
Ala

Gln

Met

Gly

Leu

Ile

Asp

Thr

630

Arg

Cys

Thr

Ala

Asn

710

Ile

Ile

Ser

Gln

Lys

790

Leu

Ala

Gly

Lys

Ile

Arg

Glu

Thr

Val

615

Pro

Ala

Asp

Asn

695

Ser

Leu

Cys

Phe

Asp

775

Thr

Pro

Phe

Asp

Phe

855
Ala

Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840

Asn

Gln

Ile Ala Asp

Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly

Tyr

39

570
Asp

Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly

Leu

Thr

Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp

Thr

Ser

Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val

860
Ala

Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845

Ala

Leu

Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala

Pro

Leu

Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg

Pro

Ala

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe

800

Ser

Gly

Asp

Ala

Gly
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865 870 875 880
Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Pro Ala Leu Gln Ile
885 890 895
Pro Phe Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180

40
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Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu

1185

1190

1195

1200

Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile

1205

1210

Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile

1220

1225

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys

1235

1240

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265
<210> 5
211> 12
<212> PR

73
T

213> ALK

<220>

1270

<223> Z¥AFNSars CoV- 2|28 A A AR 43

<400> 5

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro
Lys Ser
Lys Thr
Lys Val

130

Tyr His
145

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115

Cys

Lys

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Thr

Tyr

Leu

Val

70

Phe

Arg

Leu

Gln

Lys
150

Gln
Pro
Phe
55

Ser
Asn
Gly
Ile
Phe

135

Ser

Leu
Asp

40
Leu

Gly

Asp

Trp

Val

120
Cys

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn

Asn

Met

41

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser
155

1215

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe

140
Glu

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125

Leu

Phe

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val

Val

Val

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr
160
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Ser

Met

Val

Pro

Pro

225

Leu

Gly

Arg

Val

Ser

305

Gln

Pro

Trp

Tyr

Thr

385

Val

Lys

Val

Tyr

Glu

Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn

450
Arg

Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435

Tyr

Asp

Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp

Leu

Ile

Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn

Tyr

Ser

Cys

Lys

Asp

Arg

Pro

230

Arg

Ala

Lys

Asp

Lys

310

Ile

Phe

Ile

Phe

Leu

390

Glu

Asn

Ser

Arg

Thr

Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu

455
Glu

Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440

Phe

Ile

Glu Tyr Val

Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg

Tyr

42

170
Phe

Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp

Lys

Gln

Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser

Ser

Ala

Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn

460
Gly

Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445

Leu

Ser

Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly

Lys

Thr

Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly

Pro

Pro

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys
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465

Asn Gly Val

Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp

Leu

Gly

Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys

Leu

Ile
770

Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln

755
Ala

Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740

Tyr

Val

Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr

Gly

Glu

470
Phe

Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile

Ser

Gln

Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys

Phe

Asp
775

Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys

760
Lys

Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745

Thr

Asn

43

Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser
730
Ser

Gln

Thr

475

Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr

Leu

Gln

Leu

Tyr

Val

Asn

540

Asn

Thr

Thr

Thr

Val

620

Tyr

Gly

Ala

Ala

Gly

700

Thr

Thr

Glu

Asn

Glu
780

Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg

765
Val

Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750

Ala

Phe

Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn

Leu

Ala

480
Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln
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Val Lys Gln
785
Asn Phe Ser

Pro Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Tyr Lys Thr Pro Pro
790
Ile Leu Pro Asp Pro
805
Ala Ala Phe Asn Lys
825
Tyr Gly Asp Cys Ala
840
Gln Lys Phe Asn Gly
855
Met Ile Ala Gln Tyr
870
Gly Trp Thr Phe Gly
885
Gln Met Ala Tyr Arg
905
Tyr Glu Asn Gln Lys
920
Lys Ile Gln Asp Ser
935
Gln Asp Val Val Asn
950
Gln Leu Ser Ser Asn
965
Leu Ser Arg Leu Asp
985
Ile Thr Gly Arg Leu
1000
Ile Arg Ala Ala Glu
1015
Met Ser Glu Cys Val
1030
Lys Gly Tyr His Leu
1045

Ile Lys Asp Phe Gly
795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Gly Phe
800

Arg Ser

815

Ala Gly

Arg Asp

Pro Ala

Ala Gly
880

Gln Ile

895

Val Thr

Phe Asn

Ser Ala

Leu Asn
960

Ser Val

975

Val Gln

Tyr Val

Asn Leu

Arg Val
1040

Ser Ala
1055

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

44
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1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 6
211> 1273
<212> PRT
213> N T4
220>
223> Z¥AF[FSars CoV-2f1 585 H 1A 44
<400> 6
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp

45
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65

Asn Pro Val

Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro

Trp

Tyr

Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe

Asn

Asn
370

Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg

355

Ser

Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340

Lys

Ala

Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val

Arg

Ser

70
Phe

Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe

Ile

Phe

Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn

Ser

Ser
375

Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn

360
Thr

Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345

Cys

Phe

46

Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg

Val

Lys

75
Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

315

Asn

Phe

Ala

Cys

Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala

Asp

Tyr
380

Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr

365
Gly

Ser
Leu
110
Val
Gly
Arg
Pro
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350

Ser

Val

Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr

Val

Ser

80
Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro
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Thr Lys
385
Val Ile

Lys Ile

Val Ile

Tyr Asn
450

Glu Arg

465

Asn Gly

Phe Gln
Leu Ser
Lys Ser

530
Gly Leu

545
Pro Phe

Arg Asp
Gly Gly
Ala Val
610
His Ala
625
Asn Val
Asn Asn

Ser Tyr

Ser Gln

Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln

675

Ser

Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln

580

Ser

Gln
Gln
Tyr
660

Thr

Ile

Asp

Asp

405

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys

Thr

Ala

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys

535

Val

Arg

Glu

Thr

Val

615

Pro

Ala

Asp

Asn

Tyr

Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser

680
Thr

Thr Asn Val

Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro

Met

47

Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile

Arg

Ser

395
Ala

Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly

Arg

Leu

Tyr

Pro

Asp

Lys

Asn

460

Gly

Leu

Tyr

Val

Asn

540

Asn

Thr

Thr

Thr

Val

620

Tyr

Gly

Ala

Ala

Gly

Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg

685
Ala

Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670

Ser

Glu

Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys

Val

Asn

Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Ile
Ser
640
Val
Ala

Ala

Ser
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Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945
Thr

Leu

Ile

690
Ala

Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930
Gly
Leu

Asn

Asp

Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Ile
Lys
Val

Asp

Arg
995

Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle

980
Leu

Asn
Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965

Leu

Ile

Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp
Met
Glu
Ile
Asp
950
Leu

Ser

Thr

695

Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935
Val
Ser

Arg

Gly

Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp
Val
Ser

Leu

Arg
1000

Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn
Asn
Asp

985
Leu

48

Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe
970

Pro

Gln

Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Ile
Ser
Asn
955
Gly

Pro

Ser

700
Thr

Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Pro
Gly
Ala
Ser
940
Ala
Ala

Glu

Leu

Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Tle
Asn
925
Thr
Gln
Tle

Ala

Gln
1005

Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Pro
Ala
Ser
Glu

990
Thr

Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975

Val

Tyr

Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val

Gln

Val
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Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
210> 7
211> 1273
<212> PRT
213> N T4
220>

49
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<223> ZAFISars CoV- 224 F A ARS
<400> 7
Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn
Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly

Arg

Val

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp

Thr

Asp

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe

275
Cys

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260

Leu

Ala

His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly

Leu

Leu

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala

Lys

Asp

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala

Tyr

Pro

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn

280
Leu

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu

Ser

50

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

170

Phe

Lys

Gln

Asn

Thr

250

Tyr

Asn

Glu

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly

Thr

Lys

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205

Ser

Arg

Tle
285
Cys

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270

Thr

Thr

Cys
15

Ser
Val
Thr
Phe
Thr
95

Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln

Asp

Leu

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro

Ala

Lys
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Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro

Arg

Gly

290
Phe

Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe

Asp

Gly

Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln

Pro

Val
595

Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln

580

Ser

Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565

Thr

Val

Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly

Leu

Ile

295
Gly

Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg

Glu

Thr

Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp

Ile

Pro
600

Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu

585
Gly

51

Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570

Asp

Thr

Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp

Ile

Asn

300

Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr

Thr

Thr

Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr

Pro

Ser
605

Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys

590

Asn

Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575

Ser

Gln

Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val

Phe

Val
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Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Ala
865
Thr

Pro

Gln

Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr
Tle

Phe

Asn

Leu

Asp

Phe

Ser

Gln

675

Ser

Tyr

Thr

Thr

Gln

755

Ala

Gln

Ser

Glu

Lys

835

Cys

Asp

Thr

Pro

Val

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

740

Tyr

Val

Ile

Gln

820

Gln

Ala

Glu

Ser

Met

900
Leu

Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Ala
Tyr
Gln
Met
Gly
885

Gln

Tyr

Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp

Met

Glu

Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr

Ala

Asn

Asn

Thr

Gly

Ile

Ser

680

Thr

Ile

Pro

Gly

Cys

760

Lys

Pro

Asp

Asn

Cys

840

Asn

Gln

Phe

Tyr

Gln

Cys Thr Glu

Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905

Lys

52

Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890

Phe

Leu

Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly

Asn

Ile

Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Pro

Gly

Ala

Pro

Ser

Ala

Gly

Arg

685

Ala

Asn

Lys

Cys

Arg

765

Val

Phe

Ser

Ala

Ala

845

Ala

Leu

Ala

Ile

Asn

Val

Thr

Glu

Ile

670

Ser

Glu

Phe

Thr

Ser

750

Ala

Phe

Gly

Lys

830

Ala

Pro

Leu

Leu

Gly

910
Gln

Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895

Val

Phe

Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle

Thr

Asn
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915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
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Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys

1235

1240

1245

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265
<210> 8
211> 12

73

<212> PRT
213> N L5

<220>

1270

<223> Z¥AFISars CoV- 2|28 AT A6

<400> 8

Met Phe Val Phe Leu Val Leu Leu Pro Leu Val

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro
Lys Ser
Lys Thr
Lys Val
130
Tyr His
145
Ser Ser

Met Asp

Val Phe

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala

Leu

Lys
195

Thr

20

Val

Gln

Ile

Leu

Ile
100

Ser

Glu

Asn

Asn

Glu

180

Asn

5
Arg

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165

Gly

Ile

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys

Lys

Asp

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr

Gln

Gly

Leu
Asp
40

Leu

Gly

Trp
Val

120
Cys

Phe

Gly

Tyr
200

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn

185
Phe

54

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170

Phe

Lys

Ala
Phe
Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val

Lys

Ile

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser

Asn

Tyr

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser
205

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175

Glu

His

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu

Phe

Thr
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Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn

Phe

Leu

Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly

Gln

Ser

Asn

Val

Ala

Thr

Phe

275

Cys

Thr

Thr

Gly

Arg

355

Ser

Leu

Arg

Ala

Ala

435

Tyr

Asp

Val

Pro

Phe

Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr

500
Glu

Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485

Asn

Leu

Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe

Gly

Leu

Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn

Val

His

Leu

Gly

Tyr

Ala

Asn

280

Leu

Ile

Arg

Ala

Asn

360

Thr

Phe

Arg

Lys

Asn

440

Phe

Ile

Cys

Gly

Ala

Pro Gln Gly

Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505

Pro

55

Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490

Gln

Ala

Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro

Pro

Thr

Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu

Tyr

Val

Ser

Arg

Asp

Tyr

Ile

285

Cys

Asn

Thr

Ser

Tyr

365

Gly

Ala

Gly

Phe

Val

445

Leu

Ser

Gln

Arg

Cys

Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val

510
Gly

Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495

Val

Pro

Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly

Val

Lys
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Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785

Asn

Pro

Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys

Phe

Ala

515
Thr

Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln

Ser

Glu

Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle

Gln

Asp
820

Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle

805
Ala

Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790

Leu

Ala

Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr

Pro

Phe

520

Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro

Asp

Asn

Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro

Pro

Lys
825

56

Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser

810
Val

Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795

Lys

Thr

Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp

Pro

Leu

525
Phe

Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe

Ser

Ala

Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly

Lys

Asp
830

Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg

815
Ala

Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800

Ser

Gly
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Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Gln Tyr Gly Asp Cys Ala
840
Ala Gln Lys Phe Asn Gly
855
Glu Met Ile Ala Gln Tyr
870
Ser Gly Trp Thr Phe Gly
885
Met GIn Met Ala Tyr Arg
900 905
Leu Tyr Glu Asn Gln Lys
920
Gly Lys Ile Gln Asp Ser
935
Leu Gln Asp Val Val Asn
950
Lys GIn Leu Ser Ser Asn
965
Ile Leu Ser Arg Leu Asp
980 985
Leu Ile Thr Gly Arg Leu
1000
Leu Ile Arg Ala Ala Glu
1015
Lys Met Ser Glu Cys Val
1030
Gly Lys Gly Tyr His Leu
1045

Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Pro Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Pro
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

975

Val

Tyr

Asn

Arg

Ser
1055

Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060 1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

1130

1135

Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
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1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 9
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars CoV-2058 8K ANIAE 31
<400> 9
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
100 105 110
Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile
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Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385

Val

Lys

Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys

Ile

Ile

115
Cys

Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu

Arg

Ala

Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn

Gly

Asp
420

Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp

405
Tyr

Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Tle
Phe
Tle
Phe
Leu
390

Glu

Asn

Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys

Val

Tyr

120
Cys

Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe

Arg

Lys

Asn Asp Pro

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

Leu
425

59

Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Tle

410

Pro

Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395

Ala

Asp

Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380
Tyr

Pro

Asp

125
Leu

Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala

Gly

Phe

Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp

Gln

Thr
430

Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr

415
Gly

Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400

Gly

Cys
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Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705

Ser

Asp

Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala

Val

Cys

Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr

Thr

Thr

Trp

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725
Tyr

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Cys

Thr

Ala

Asn

710

Ile

Ile

Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser

Leu

Cys

Asn
440
Phe
Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle

Pro

Gly

Leu Asp Ser

Arg

Tyr

Tyr

Tyr

505

Pro

Lys

Thr

Ile

Leu

585

Gly

Cys

Trp

Cys

Pro

665

Pro

Met

Ala

Val

Asp

60

Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Gln
Ser
Tle
Ser

730

Ser

Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Gln
Leu
Pro
715

Met

Thr

Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr

Thr

Glu

Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Gln
685
Ala
Asn

Lys

Cys

Gly

Lys

Thr

Ser

Val

510

Gly

Asn

Lys

Asp

Cys

590

Asn

Val

Thr

Glu

Ile

670

Ser

Glu

Phe

Thr

Ser

Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser

735

Asn

Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720

Val

Leu
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Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Phe Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

740
Tyr

Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp
Met
Glu
Ile
Asp
950
Leu
Ser
Thr

Arg

Ser

1030

745
Phe Cys Thr
760
Asp Lys Asn
775
Thr Pro Pro

Pro Asp Pro

Phe Asn Lys
825
Asp Cys Ala
840
Phe Asn Gly
855
Ala Gln Tyr

Thr Phe Gly

Ala Tyr Arg
905
Asn Gln Lys
920
Gln Asp Ser
935
Val Val Asn

Ser Ser Asn

Arg Leu Asp
985
Gly Arg Leu
1000
Ala Ala Glu
1015
Glu Cys Val

Lys Gly Tyr His Leu

1045

61

Gln Leu

Thr Gln

Ile Lys
795

Ser Lys

810

Val Thr

Gly Asp
Leu Thr
Thr Ser
875
Ala Gly
890
Phe Asn
Leu Ile
Leu Ser
Gln Asn
955
Phe Gly
970
Lys Val
Gln Ser

Ile Arg

Leu Gly

1035

Met Ser
1050

750
Asn Arg Ala
765
Glu Val Phe
780
Asp Phe Gly

Pro Ser Lys

Leu Ala Asp
830
Ile Ala Ala
845
Val Ala Pro
860
Ala Leu Leu

Ala Ala Leu

Gly Ile Gly
910
Ala Asn Gln
925
Ser Thr Ala
940
Ala Gln Ala

Ala Ile Ser

Glu Ala Glu
990
Leu GIn Thr
1005
Ala Ser Ala
1020
Gln Ser Lys

Phe Pro Gln

Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser
1055

Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala
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Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 10
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars CoV-20 588K AL 432
<400> 10
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
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Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305

Gln

Pro

Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe

Pro

Phe

Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr

Thr

Gly

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Asp

Leu

Ala

260

Leu

Ala

Val

Glu

Glu

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser

325
Val

Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310

Ile

Phe

Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly

Val

Asn

Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile

Arg

Ala

Lys Val Phe

Pro

Thr

Gly

Ile

105

Asn

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

63

Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro

330
Arg

Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315

Asn

Phe

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser

Ile

Ala

Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Tle
285
Cys
Asn

Thr

Ser

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe

Asn

Val

Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu

335
Tyr

Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320

Cys

Ala
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Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His

625

Asn

Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610

Ala

Val

355

Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu

Asp

Phe

340
Lys

Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr

Gln

Gln

Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln

Leu

Thr
645

Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr

630
Arg

Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615

Pro

Ala

Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn

Thr

Gly

345
Cys

Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys

Trp

Cys

64

Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr

Arg

Leu
650

Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val

635
Ile

Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620

Tyr

Gly

Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro

Ser

Ala

350

Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val

Thr

Glu

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His
655

Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Ile
Ser

640
Val
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Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu

945
Thr

Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930

Gly

Leu

Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Tle

Lys

Val

Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly

Leu

Lys

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp
Met
Glu
Ile
Asp

950
Leu

Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935

Val

Ser

Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp

Val

Ser

Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn

Asn

65

Ile

Gln

Ser

Ile

Ser

730

Ser

Gln

Thr

Ile

Ser

810

Val

Gly

Leu

Thr

Ala

890

Phe

Leu

Leu

Gln

Phe

Gly
Gln
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Tle
Ser
Asn

955
Gly

Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Ala
Gly
Ala
Ser
940

Ala

Ala

Gly
Gln
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn
925
Thr

Gln

Ile

Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Ala

Ala

Ser

Cys

Val

Asn

Thr

Ser

735

Asn

Leu

Ala

Gly

Arg

815

Ala

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn

960
Val
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965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270

66
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<210> 11

211> 1273
<212> PRT

213> ALK

<220>

<223> 28 Sars CoV- 2|88 AR 433

<400> 11

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Val Phe

Pro Ile
210

Pro Leu

225

Leu Leu

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn

Val

Ala

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Leu

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

His
245

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro

230
Arg

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215

Ile

Ser

Leu
Asp

40
Leu

Gly

Trp

Val
120
Cys

Phe
Gly
Tyr
200

Leu

Gly

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro

Ile

Leu

67

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr

170

Phe

Lys

Gln

Asn

Thr
250

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220

Thr

Gly

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Phe

Ser

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu

Gln

Ser
255

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr

240

Ser
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Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly

545

Pro

Trp

Thr

Asp

290

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530

Leu

Phe

Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr

Thr

Gln

Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn

Gly

Gln

Gly

Leu

Leu

Glu

Ser

325

Val

Arg

Ser

Asp

Asp

405

Tyr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

Ala
Lys
Asp
Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly

550
Gly

Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535

Val

Arg

Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn

Leu

Asp

Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr

Ile

68

Tyr Val

Asn Gly

Glu Thr

Gln Thr
315

Pro Asn

330

Arg Phe

Val Ala

Lys Cys

Asn Val
395

Ile Ala

410

Pro Asp

Asp Ser

Lys Ser

Gln Ala
475

Phe Pro

490

Gln Pro

Ala Thr

Cys Val

Glu Ser

555
Ala Asp

Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540

Asn

Thr

Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe

Lys

Thr

Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn

Lys

Asp

Gln

Asp

Leu

Arg

Leu

335

Tyr

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560
Val
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Arg Asp Pro

Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe

Leu

Ala
865

Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe
Ala
Ile
Ile

850
Thr

Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835

Cys

Asp

Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln

Ala

Glu

565
Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly

Lys

Ile
870

Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe

855
Ala

Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840

Asn

Gln

Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala

Gly

Tyr

69

570
Asp

Thr
Thr
Arg
Leu
650
Tle
Gln
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly

Leu

Thr

Tle
Asn
Glu
Val
635
Tle
Gly
Gln
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp

Thr

Ser
875

Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val

860
Ala

Pro
Ser
605
Pro
Ser
Ala
Gly
Gln
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845

Ala

Leu

Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala

Pro

Leu

075

Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg

Pro

Ala

Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp

Ala

Gly
880
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Thr Tle
Pro Phe
Gln Asn
Ser Ala
930
Leu Gly
945
Thr Leu
Leu Asn

Ile Asp

Thr Gln

1010

Ala Ala
1025
Asp Phe

Pro His

Thr
Ala
Val
915
Ile
Lys
Val
Asp
Arg
995
Gln
Thr

Cys

Gly

Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Ile

Ile

Met

Trp

Met

Glu

Ile

Asp

950

Leu

Ser

Thr

Arg

Thr

Ala

Asn

Gln
935
Val
Ser

Arg

Gly

Phe

Tyr

Gln

920

Asp

Val

Ser

Leu

Arg
1000

Gly Ala Gly

Arg
905
Lys
Ser
Asn
Asn
Asp

985
Leu

Ala Ala Glu

1015

Ser Glu Cys Val

1030

Lys Gly Tyr His Leu

1045

890
Phe

Leu

Leu

Gln

Phe

970

Lys

Gln

Ile

Leu

Asn

Ile

Ser

Asn

955

Gly

Val

Ser

Arg

Pro

Gly

Ala

Ser

940

Ala

Ala

Glu

Leu

Ala
1020

Ala Leu

Ile Gly
910

Asn Gln

925

Thr Pro

Gln Ala

Ile Ser

Ala Glu
990
Gln Thr
1005
Ser Ala

Gly Gln Ser Lys

1035

Met Ser Phe Pro Gln

1050

Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser
1055

Ile

Thr

Asn

Ala

Asn

960

Val

Gln

Val

Leu

Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

Val Tyr Asp Pro Leu Gln

1140

Asp Lys Tyr Phe Lys Asn

1155

Ile Ser Gly Ile Asn Ala

1170

Arg Leu Asn Glu Val Ala

1130

1135

Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu

1145

1150

His Thr Ser Pro Asp Val Asp Leu Gly Asp

1160

1165

Ser Val Val Asn Ile Gln Lys Glu Ile Asp

1175

1180

Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu

70
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1185

1190

1195

1200

Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile

1205

1210

Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile

1220

1225

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys

1235

1240

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 12

211> 1273
<212> PRT

213> ALK

<220>

1270

<223> Z¥AFISars CoV- 2|58 [ Ar k34

<400> 12

Met Phe
1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Val
Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys

Lys

Ala

Phe Leu Val

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys

150
Cys

Leu Leu Pro Leu

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135

Ser

Thr

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys

Trp

Phe

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met

Glu

71

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr

Val

Ala

Phe

Phe

Gly

75

Gly

Ala

Pro

Ser

155
Val

1215

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140

Glu

Ser

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110
Val
Gly

Arg

Pro

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val

Val

Phe

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160
Leu
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Met Asp Leu

Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val

Tyr

Glu
465

Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn

450
Arg

Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435

Tyr

Asp

Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp

Leu

Ile

165
Gly

Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn

Tyr

Ser

Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser

Arg

Thr
470

Gln
Gly
Asp
215
Ile
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu

455
Glu

Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440

Phe

Ile

Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu

Arg

Tyr

72

170
Phe

Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp

Lys

Gln

Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser

Ser

Ala
475

Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn

460
Gly

Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445

Leu

Ser

Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly

Lys

Thr

175
Glu

His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly

Pro

Pro

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys
480
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Asn

Phe

Leu

Lys

Gly

545

Pro

Arg

Gly

Ala

His

625

Asn

Asn

Ser

Ser

Val

705

Ser

Asp

Leu

Gly

Val

Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle

770
Lys

Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755

Ala

Gln

Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr

Val

Ile

Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly

Glu

Tyr

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Arg

Cys

Thr

Ala

Asn

710

Ile

Ile

Ser

Gln

Lys

Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp

775
Thr

Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760

Lys

Pro

Tyr Phe Pro

Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn

Pro

73

490
Gln

Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Gln
Ser
Tle
Ser
730
Ser
Gln

Thr

Ile

Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Gln
Leu
Pro
715
Met
Thr
Leu

Gln

Lys

Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu

780
Asp

Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Gln
685
Ala
Asn
Lys
Cys
Arg
765

Val

Phe

Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala

Phe

Gly

Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu

Ala

Gly

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe
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785
Asn Phe Ser

Pro Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Tle
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Tle
Tle

Met

Lys

1045

790
Leu Pro Asp Pro

Ala Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser

1055

800

Ser
Gly
Asp
Ala
Gly
880
Ile
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

74

1100
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Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 13
211> 1273
<212> PRT
213> N T4
220>
223> 58Az[jSars CoV-23I| %8 AL 1435
<400> 13
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80

75
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Asn

Lys

Lys

Lys

Tyr

145

Ser

Met

Val

Pro

Pro

225

Leu

Gly

Arg

Val

Ser

305

Gln

Pro

Trp

Tyr

Thr

Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn

370
Lys

Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355

Ser

Leu

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

Ala

Asn

Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg

Ser

Asp

Phe

Arg

Leu

Gln

Lys

150

Cys

Lys

Asp

Arg

Pro

230

Arg

Ala

Lys

Asp

Lys

310

Ile

Phe

Ile

Phe

Leu

Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser

375
Cys

Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360

Thr

Phe

Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe

Thr

76

Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val

Lys

Asn

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

315

Asn

Phe

Ala

Cys

Val

Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr

380
Tyr

Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365

Gly

Ala

Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser

Val

Asp

Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val

Ser

Ser

Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe
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385

Val Ile Arg

Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn

Ser

Ser

Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn

Tyr

Gln
690

Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln

675

Ser

Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660

Thr

Ile

Asp
405
Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu

Gln

Ile

390
Glu

Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys

Thr

Ala

Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp

Asn

Tyr
695

Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser

680
Thr

Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665

Pro

Met

7

Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile

Gln

Ser

395
Ala

Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly

Gln

Leu

Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala

Ala

Gly
700

Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Gln

685
Ala

Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670

Ser

Glu

Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys

Val

Asn

400
Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser
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Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945
Thr
Leu

Ile

Thr

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ala

Ile

Ile

850

Thr

Ile

Phe

Asn

Ala

930

Gly

Leu

Asn

Asp

Gln

Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Ile
Lys
Val
Asp
Arg

995
Gln

Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980

Leu

Leu

Asn
Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu

Ile

Ile

Asn
710
Tle
Tle
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Tle
870
Trp
Met
Glu
Tle
Asp
950
Leu
Ser

Thr

Arg

Ser

Leu

Cys

Phe

Asp

775

Thr

Pro

Phe

Asp

Phe

855

Ala

Thr

Ala

Asn

Gln

935

Val

Ser

Arg

Gly

Ala

Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp
Val
Ser

Leu

Arg

1000

Ala

Ala Ile Pro

Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn
Asn
Asp
985
Leu

Glu

78

Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe
970
Pro

Gln

Ile

715
Met

Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Ile
Ser
Asn
955
Gly
Pro

Ser

Arg

Thr

Thr

Glu

Asn

Glu

780

Asp

Pro

Leu

Ile

Val

860

Ala

Pro

Gly

Ala

Ser

940

Ala

Ala

Glu

Leu

Ala

Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Tle
Asn
925
Thr
Gln
Tle

Ala

Gln

1005

Ser

Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Pro
Ala
Ser
Glu
990

Thr

Ala

Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val

Tyr

Asn

Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln

Val

Leu
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1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 14
211> 1273
<212> PRT
213> N T4
220>
223> 5AF[KSars CoV-23fl| 54K F AL 1436
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<400> 14

Met Phe Val

1

Asn
Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly

Arg

Val

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp

Thr

Asp
290

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe

275
Cys

Phe
Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260

Leu

Ala

Leu
Arg
Tyr
Asp
His
Pro
85

Ile
Leu
Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly

Leu

Leu

Val
Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala

Lys

Asp

Leu
Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala

Tyr

Pro
295

Leu
Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn

280
Leu

Pro
Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265

Glu

Ser

80

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr

Asn

Glu

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly

Thr

Lys
300

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle

285
Cys

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270

Thr

Thr

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln

Asp

Leu

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro

Ala

Lys
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Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg

Gly

Ala

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Arg

Gly

Gln

Ser

Ser

530

Leu

Phe

Asp

Gly

Val

Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val

595
Leu

Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580

Ser

Tyr

Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr

Val

Gln

Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu

Ile

Asp

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys

535

Val

Arg

Glu

Thr

Val

Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro

600

Asn

Tyr Gln Thr

Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly

Cys

81

Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp

Thr

Thr

315

Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle

Asn

Glu

Ser

Ile

Ala

Asp

Tyr

380

Tyr

Pro

Asp

Lys

Asn

460

Gly

Leu

Tyr

Val

Asn

540

Asn

Thr

Thr

Thr

Val

Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser

605

Pro

Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590

Asn

Val

Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser

Gln

Ala

Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe

Val

Ile
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His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Ala
865
Thr

Pro

Gln

610
Ala

Val

Asn

Tyr

Gln

690

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ala

Ile

Ile

850

Thr

Ile

Phe

Asn

Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr

Pro

Val
915

Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met

900
Leu

Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Ala
Tyr
Gln
Met
Gly
885

Gln

Tyr

Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp

Met

Glu

615

Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr

Ala

Asn

Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760

Lys

Pro

Asn
Cys
840
Asn
Gln
Phe

Tyr

Gln
920

Trp Arg Val

Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg

905
Lys

82

Leu
650
Tle
Gln
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890

Phe

Leu

635
Ile

Gly
Gln
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly

Asn

Ile

620
Tyr

Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Pro

Gly

Ala

Ser
Ala
Gly
Gln
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala

Ile

Asn
925

Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly

910
Gln

Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895

Val

Phe

Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle

Thr

Asn
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Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
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1235

1240

1245

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 15
211> 12
<212> PR

73
T

213> ALK

<220>

1270

<223> 28 Sars CoV- 2|88 AR A37

<400> 15

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro
Lys Ser
Lys Thr
Lys Val
130
Tyr His
145
Ser Ser
Met Asp

Val Phe

Pro Ile

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys

195

Asn

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

5
Arg

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly

Ile

Val

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys

Asp

Arg

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln

Gly

Asp

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr

200
Leu

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe

Pro

84

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe

Lys

Gln

Val

Ala

Phe

Phe

Gly

75

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

1260

Ser

Tyr

Arg

Ser

60

Thr

Phe

Thr

Thr

Phe

140

Glu

Ser

Asn

Tyr

Phe

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser

205

Ser

Gln

Asn

30

Ser

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His

Leu

Val

Phe

Leu

Trp

80

Glu

Ser

Ile

Tyr
160
Leu
Phe

Thr

Glu
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Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn

Phe

Leu

210
Leu

Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly

Gln

Ser

Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val

Pro

Phe
515

Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr

500
Glu

Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485

Asn

Leu

Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe

Gly

Leu

215
Ile

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys

Gly

Ala
520

Tle Asn Ile

Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr

505

Pro

85

Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490

Gln

Ala

235

Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro

Pro

Thr

220
Thr

Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu

Tyr

Val

Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln

Arg

Cys
525

Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val

510
Gly

Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495

Val

Pro

Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly

Val

Lys
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Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn

Pro

Phe

Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe

Ala

Ile

Thr

Thr

Gln

Pro

Val

595

Leu

Asp

Phe

Ser

Gln

675

Ser

Tyr

Thr

Thr

Gln

755

Ala

Gln

Ser

Glu

Lys

Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp

820
Gln

Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805

Ala

Tyr

Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu

Ala

Gly

Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro

Phe

Asp

Asn

Leu

Asp

Ile

Pro

600

Asn

Thr

Gly

Ile

Ser

680

Thr

Ile

Pro

Gly

Cys

760

Lys

Pro

Asp

Asn

Cys

Lys Cys Val

Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825

Ala

86

Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Gln
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810

Val

Gly

Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Gln
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys

Thr

Asp

Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro

Leu

Ile

Phe

Lys

Thr

Pro

Ser

605

Pro

Ser

Ala

Gly

Gln

685

Ala

Asn

Lys

Cys

Arg

765

Val

Phe

Ser

Ala

Ala

Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp

830
Ala

Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815

Ala

Arg

Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser

Gly

Asp
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835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Lys

Gly

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

840
Lys Phe Asn Gly
855
Ile Ala Gln Tyr
870
Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Pro Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Pro
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Pro Ala

Ala Gly
880

Gln Ile

895

Val Thr

Phe Asn

Ser Ala

Leu Asn
960

Ser Val

975

Val Gln

Tyr Val

Asn Leu

Arg Val
1040

Ser Ala
1055

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

1130

1135

Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu

1140

1145

87
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Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 16
211> 16
<212> PRT
213> N T4
220>
<223> fK2
<400> 16
Ser Lys Arg Ser Phe Ile Glu Asp Leu Leu Phe Asn Lys Val Thr Leu
1 5 10 15
210> 17
211> 17
<212> PRT
213> N T4
220>
<223> BK5
<400> 17
Ile Lys Gln Tyr Gly Asp Cys Leu Gly Asp Ile Ala Ala Arg Asp Leu
1 5 10 15
Ile
<210> 18
211> 15
<212> PRT

213> ALK
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220>

<223> RK7

<400> 18

Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr Asp Glu Met Ile
1 5 10 15
<210> 19

211> 17

<212> PRT

213> N T4

220>

<223> SPIKELMX1 aaZfi812fy % 55828/

<400> 19

Pro Ser Lys Arg Ser Phe Ile Glu Asp Leu Leu Phe Asn Lys Val Thr
1 5 10 15
Leu

<210> 20

211> 17

<212> PRT

213> N T4

220>

<223> NCOAILXD1 aaZf627/v % 25643/

<400> 20

Ser Gln Thr Ser His Lys Leu Val Gln Leu Leu Thr Thr Thr Ala Glu
1 5 10 15
Gln

<210> 21

211> 17

<212> PRT

213> N T4

220>

<223> NCOA2LDX1 aaZf635/v 2 2565111/

<400> 21

Ser Lys Gly Gln Thr Lys Leu Leu Gln Leu Leu Thr Thr Lys Ser Asp
1 5 10 15
Gln

<210> 22

211> 17

<212> PRT

213> ALK
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220>

<223> NCOA1LXD2
<400> 22

Thr Glu Arg His
1

Ser

<210> 23

211> 17

<212> PRT

213> AT
220>

<223> NCOA2LDX2
<400> 23

Lys Glu Lys His
1

Pro

<210> 24

211> 17

<212> PRT

213> ATH
220>

<223> NCOA1LXD3
<400> 24

Ser Lys Asp His
1

Asp

<210> 25

211> 17

<212> PRT

213> AT #%
220>

<223> NCOA2LDX3
<400> 25

Lys Lys Glu Asn
1

Lys

<210> 26

211> 17

<212> PRT

aatf684h7 £ 5B T70007

Lys Ile Leu His Arg Leu Leu Gln Glu Gly Ser Pro
5 10 15

aatf684h7 £ 570007

Lys Ile Leu His Arg Leu Leu Gln Asp Ser Ser Ser
5 10 15

aath 7430 £ B 15907

Gln Leu Leu Arg Tyr Leu Leu Asp Lys Asp Glu Lys
5 10 15

aatB 7390 £ 5B 75507

Ala Leu Leu Arg Tyr Leu Leu Asp Lys Asp Asp Thr
5 10 15
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213> N T4

<220>

<223> NCOAILXD4 aaZB907/v % 559231/

<400> 26

Gln Cys Ile Ser Ser Gln Leu Asp Glu Leu Leu Cys Pro Pro Thr Thr

1 5 10 15

Val

<210> 27

211> 17

<212> PRT

213> N T4

220>

<223> NCOA2LDX4 aa%f51073f7 % 55108907

<400> 27

Pro Ser Asp Glu Gly Ala Leu Leu Asp Gln Leu Tyr Leu Ala Leu Arg

1 5 10 15

Asn

<210> 28

211> 1273

<212> PRT

213> N T4

220>

223> 58AF[)Sars-CoV -2l %8

<400> 28

Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val

1 5 10 15

Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe

20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60

Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp

65 70 75 80

Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95

Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser

100 105 110
Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile
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Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385

Val

Lys

Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys

Ile

Ile

115
Cys

Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu

Arg

Ala

Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn

Gly

Asp
420

Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp

405
Tyr

Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Tle
Phe
Tle
Phe
Leu
390

Glu

Asn

Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys

Val

Tyr

120
Cys

Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe

Arg

Lys

Asn Asp Pro

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

Leu
425

92

Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Tle

410

Pro

Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395

Ala

Asp

Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380
Tyr

Pro

Asp

125
Leu

Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala

Gly

Phe

Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp

Gln

Thr
430

Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr

415
Gly

Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400

Gly

Cys
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Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705

Ser

Asp

Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala

Val

Cys

Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr

Thr

Thr

Trp

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725
Tyr

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Cys

Thr

Ala

Asn

710

Ile

Ile

Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser

Leu

Cys

Asn
440
Phe
Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle

Pro

Gly

Leu Asp Ser

Arg

Tyr

Tyr

Tyr

505

Pro

Lys

Thr

Ile

Leu

585

Gly

Cys

Trp

Cys

Pro

665

Pro

Met

Ala

Val

Asp

93

Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser

730

Ser

Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715

Met

Thr

Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr

Thr

Glu

Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn

Lys

Cys

Gly

Lys

Thr

Ser

Val

510

Gly

Asn

Lys

Asp

Cys

590

Asn

Val

Thr

Glu

Ile

670

Ser

Glu

Phe

Thr

Ser

Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser

735

Asn

Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720

Val

Leu
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Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Phe Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Leu Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

740
Tyr

Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

745

Ser Phe Cys Thr
760
Gln Asp Lys Asn
775

Lys Thr Pro Pro
790
Leu Pro Asp Pro

Leu Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

94

750
Gln Leu Asn Arg Ala
765
Thr GIn Glu Val Phe
780
Ile Lys Asp Phe Gly
795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ala Ala Ala
845
Leu Thr Val Leu Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser
1055

Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala
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Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 29
211> 1273
<212> PRT
213> N T4
220>
223> 58 [)Sars-CoV -2l %8
<400> 29
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
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Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305

Gln

Pro

Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe

Pro

Phe

Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr

Thr

Gly

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Asp

Leu

Ala

260

Leu

Ala

Val

Glu

Glu

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser

325
Val

Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310

Ile

Phe

Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly

Val

Asn

Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile

Arg

Ala

Lys Val Phe

Pro

Thr

Gly

Ile

105

Asn

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

96

Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu

Gln

Pro
330

Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315

Asn

Phe

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser

Ile

Ala

Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Tle
285
Cys
Asn

Thr

Ser

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe

Asn

Val

Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu

335
Tyr

Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320

Cys

Ala
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Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His

625

Asn

Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610

Ala

Val

355

Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu

Asp

Phe

340
Lys

Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr

Gln

Gln

Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln

Leu

Thr
645

Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr

630
Arg

Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615

Pro

Ala

Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn

Thr

Gly

345
Cys

Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys

Trp

Cys

97

Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr

Arg

Leu
650

Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val

635
Ile

Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620

Tyr

Gly

Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro

Ser

Ala

350

Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val

Thr

Glu

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His
655

Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Ile
Ser

640
Val
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Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu

945
Thr

Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Tle
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930

Gly

Leu

Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Tle

Lys

Val

Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly

Leu

Lys

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile
870
Trp
Met
Glu
Ile
Asp

950
Leu

Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935

Val

Ser

Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp

Val

Ser

Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Leu
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn

Asn

98

Ile

Arg

Ser

Ile

Ser

730

Ser

Gln

Thr

Ile

Ser

810

Val

Gly

Leu

Thr

Ala

890

Phe

Leu

Leu

Gln

Phe

Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Ile
Ser
Asn

955
Gly

Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Ala
Gly
Ala
Ser
940

Ala

Ala

Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn
925
Thr

Gln

Ile

Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Ala

Ala

Ser

Cys

Val

Asn

Thr

Ser

735

Asn

Leu

Ala

Gly

Arg

815

Ala

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn

960
Val
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965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270

99
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<210> 30
211> 12
<212> PR

73
T

213> N T4

<220>

<223> Z34rfjSars-CoV- 2% 1

<400> 30

Met Phe Val Phe Leu Val Leu Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Val Phe

Pro Ile
210

Pro Leu

225

Leu Leu

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn

Val

Ala

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu

Asp

Leu

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

His
245

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro

230
Arg

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215

Ile

Ser

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200

Leu

Gly

Pro
Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro

Ile

Leu

100

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe

Asn

Glu

Tyr

170

Phe

Lys

Gln

Asn

Thr
250

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220

Thr

Gly

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Phe

Ser

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu

Gln

Ser
255

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr

240

Ser
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Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly

545

Pro

Trp

Thr

Asp

290

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530

Leu

Phe

Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr

Thr

Gln

Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn

Gly

Gln

Gly

Leu

Leu

Glu

Ser

325

Val

Arg

Ser

Asp

Asp

405

Tyr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

Ala
Lys
Asp
Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly

550
Gly

Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535

Val

Arg

Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn

Leu

Asp

Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr

Ile

101

Tyr Val

Asn Gly

Glu Thr

Gln Thr
315

Pro Asn

330

Arg Phe

Val Ala

Lys Cys

Asn Val
395

Ile Ala

410

Pro Asp

Asp Ser

Lys Ser

Gln Ala
475

Phe Pro

490

Gln Pro

Ala Thr

Cys Val

Glu Ser

555
Ala Asp

Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540

Asn

Thr

Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe

Lys

Thr

Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn

Lys

Asp

Gln

Asp

Leu

Arg

Leu

335

Tyr

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560
Val
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Arg Asp Pro

Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe

Leu

Ala
865

Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe
Ile
Ile
Ile

850
Thr

Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835

Cys

Asp

Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln

Ala

Glu

565
Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly

Lys

Ile
870

Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe

855
Ala

Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840

Asn

Gln

Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala

Gly

Tyr

102

570
Asp

Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly

Leu

Thr

Ile
Asn
Glu
Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp

Thr

Ser
875

Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val

860
Ala

Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845

Ala

Leu

Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala

Pro

Leu

075

Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg

Pro

Ala

Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp

Ala

Gly
880



CN 117915945 A

.1l

%=

80/188 T

Thr Tle
Pro Phe
Gln Asn
Ser Ala
930
Leu Gly
945
Thr Leu
Leu Asn

Ile Asp

Thr Gln

1010

Ala Ala
1025
Asp Phe

Pro His

Thr
Ala
Val
915
Ile
Lys
Val
Asp
Arg
995
Gln
Thr

Cys

Gly

Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Ile

Ile

Met

Trp

Met

Glu

Ile

Asp

950

Leu

Ser

Thr

Arg

Thr

Ala

Asn

Gln
935
Val
Ser

Arg

Gly

Phe

Tyr

Gln

920

Asp

Val

Ser

Leu

Arg
1000

Gly Ala Gly

Arg
905
Lys
Ser
Asn
Asn
Asp

985
Leu

Ala Ala Glu

1015

Ser Glu Cys Val

1030

Lys Gly Tyr His Leu

1045

890
Phe

Leu

Leu

Gln

Phe

970

Lys

Gln

Ile

Leu

Asn

Ile

Ser

Asn

955

Gly

Val

Ser

Arg

Ala

Gly

Ala

Ser

940

Ala

Ala

Glu

Leu

Ala
1020

Ala Leu

Ile Gly
910

Asn Gln

925

Thr Ala

Gln Ala

Ile Ser

Ala Glu
990
Gln Thr
1005
Ser Ala

Gly Gln Ser Lys

1035

Met Ser Phe Pro Gln

1050

Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser
1055

Ile

Thr

Asn

Ala

Asn

960

Val

Gln

Val

Leu

Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

Val Tyr Asp Pro Leu Gln

1140

Asp Lys Tyr Phe Lys Asn

1155

Ile Ser Gly Ile Asn Ala

1170

Arg Leu Asn Glu Val Ala

1130

1135

Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu

1145

1150

His Thr Ser Pro Asp Val Asp Leu Gly Asp

1160

1165

Ser Val Val Asn Ile Gln Lys Glu Ile Asp

1175

1180

Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu

103
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1185 1190

1195

1200

Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile

1205

1210

Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile

1220 1225

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys

1235 1240

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp

1250 1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265 1270

<210> 31

211> 1273

<212> PRT

213> N T4

220>

223> ZAF[Sars-CoV - 2|58

<400> 31

Met Phe Val Phe Leu Val Leu Leu Pro

1 5

Asn Leu Thr Thr Arg Thr Gln Leu Pro

20 25
Thr Arg Gly Val Tyr Tyr Pro Asp Lys
35 40

His Ser Thr Gln Asp Leu Phe Leu Pro
50 55

Phe His Ala Ile His Val Ser Gly Thr

65 70

Asn Pro Val Leu Pro Phe Asn Asp Gly

85
Lys Ser Asn Ile Ile Arg Gly Trp Ile
100 105
Lys Thr Gln Ser Leu Leu Ile Val Asn
115 120

Lys Val Cys Glu Phe Gln Phe Cys Asn
130 135

Tyr His Lys Asn Asn Lys Ser Trp Met

145 150

Ser Ser Ala Asn Asn Cys Thr Phe Glu

104

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp

Glu

Tyr

Val

Ala

Phe

Phe

Gly

75

Gly

Ala

Pro

Ser

155
Val

1215

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140

Glu

Ser

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110
Val
Gly

Arg

Pro

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val

Val

Phe

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160
Leu
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Met Asp Leu

Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val

Tyr

Glu
465

Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn

450
Arg

Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435

Tyr

Asp

Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp

Leu

Ile

165
Gly

Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn

Tyr

Ser

Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser

Arg

Thr
470

Gln
Gly
Asp
215
Ile
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu

455
Glu

Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440

Phe

Ile

Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu

Arg

Tyr

105

170
Phe

Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp

Lys

Gln

Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser

Ser

Ala
475

Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn

460
Gly

Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445

Leu

Ser

Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly

Lys

Thr

175
Glu

His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly

Pro

Pro

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys
480
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Asn

Phe

Leu

Lys

Gly

545

Pro

Arg

Gly

Ala

His

625

Asn

Asn

Ser

Ser

Val

705

Ser

Asp

Leu

Gly

Val

Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle

770
Lys

Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755

Ala

Gln

Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr

Val

Ile

Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly

Glu

Tyr

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Arg

Cys

Thr

Ala

Asn

710

Ile

Ile

Ser

Gln

Lys

Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp

775
Thr

Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760

Lys

Pro

Tyr Phe Pro

Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn

Pro

106

490
Gln

Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln

Thr

Ile

Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu

Gln

Lys

Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu

780
Asp

Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765

Val

Phe

Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala

Phe

Gly

Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu

Ala

Gly

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe
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785
Asn Phe Ser

Phe Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Tle
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Tle
Tle

Met

Lys

1045

790
Leu Pro Asp Pro

Ala Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ala Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser

1055

800

Ser
Gly
Asp
Ala
Gly
880
Ile
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

107

1100
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Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 32
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 258K AL AT
<400> 32
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80

108
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Asn

Lys

Lys

Lys

Tyr

145

Ser

Met

Val

Pro

Pro

225

Leu

Gly

Arg

Val

Ser

305

Gln

Pro

Trp

Tyr

Thr

Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn

370
Lys

Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355

Ser

Leu

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

Ala

Asn

Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg

Ser

Asp

Phe

Arg

Leu

Gln

Lys

150

Cys

Lys

Asp

Arg

Pro

230

Arg

Ala

Lys

Asp

Lys

310

Ile

Phe

Ile

Phe

Leu

Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser

375
Cys

Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360

Thr

Phe

Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe

Thr

109

Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val

Lys

Asn

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

315

Asn

Phe

Ala

Cys

Val

Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr

380
Tyr

Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365

Gly

Ala

Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser

Val

Asp

Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val

Ser

Ser

Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe
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385

Val Ile Arg

Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn

Ser

Ser

Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn

Tyr

Gln
690

Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln

675

Ser

Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660

Thr

Ile

Asp
405
Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu

Gln

Ile

390
Glu

Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys

Thr

Ala

Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp

Asn

Tyr
695

Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser

680
Thr

Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665

Pro

Met

110

Ile
410

Pro

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala

570

Thr

Thr

Arg

Leu

650

Ile

Arg

Ser

395
Ala

Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635

Ile

Gly

Leu

Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala

Ala

Gly
700

Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg

685
Ala

Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670

Ser

Glu

Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys

Val

Asn

400
Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser
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Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Leu
865
Thr
Pro
Gln
Ser
Leu
945
Thr
Leu

Ile

Thr

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ile

Ile

Ile

850

Thr

Ile

Phe

Asn

Ala

930

Gly

Leu

Asn

Asp

Gln

Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Ile
Lys
Val
Asp
Arg

995
Gln

Ser

Thr

Met

740

Tyr

Val

Ile

Gln

820

Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Asn
Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Leu
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu

Ile

Ile

Asn
710
Tle
Tle
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Tle
870
Trp
Met
Glu
Tle
Asp
950
Leu
Ser

Thr

Arg

Ser

Leu

Cys

Phe

Asp

775

Thr

Pro

Phe

Asp

Phe

855

Ala

Thr

Ala

Asn

Gln

935

Val

Ser

Arg

Gly

Ala

Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp
Val
Ser

Leu

Arg

1000

Ala

Ala Ile Pro

Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn
Asn
Asp
985
Leu

Glu

111

Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe
970
Pro

Gln

Ile

715
Met

Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Ile
Ser
Asn
955
Gly

Pro

Ser

Thr

Thr

Glu

Asn

Glu

780

Asp

Pro

Leu

Ala

Val

860

Ala

Ala

Gly

Ala

Ser

940

Ala

Ala

Glu

Leu

Ala

Asn Phe

Lys Thr

Cys Ser
750

Arg Ala

765

Val Phe

Phe Gly

Ser Lys

Ala Asp
830

Ala Ala

845

Leu Pro

Leu Leu

Ala Leu

Ile Gly
910

Asn GlIn

925

Thr Ala

Gln Ala

Ile Ser

Ala Glu
990
Gln Thr
1005
Ser Ala

Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val

Tyr

Asn

Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln

Val

Leu
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1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 33
211> 1273
<212> PRT
213> N T4
220>
223> Z-AZ[Sars -CoV - 2| 284 A AR (A8

112
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<400> 33

Met Phe Val

1

Asn
Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly

Arg

Val

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp

Thr

Asp
290

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe

275
Cys

Phe
Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260

Leu

Ala

Leu
Arg
Tyr
Asp
His
Pro
85

Ile
Leu
Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly

Leu

Leu

Val
Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala

Lys

Asp

Leu
Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala

Tyr

Pro
295

Leu
Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn

280
Leu

Pro
Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265

Glu

Ser

113

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr

Asn

Glu

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly

Thr

Lys
300

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle

285
Cys

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270

Thr

Thr

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln

Asp

Leu

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro

Ala

Lys
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Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg

Gly

Ala

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Arg

Gly

Gln

Ser

Ser

530

Leu

Phe

Asp

Gly

Val

Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val

595
Leu

Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580

Ser

Tyr

Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr

Val

Gln

Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu

Ile

Asp

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys

535

Val

Arg

Glu

Thr

Val

Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro

600

Asn

Tyr Gln Thr

Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly

Cys

114

Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp

Thr

Thr

315

Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle

Asn

Glu

Ser

Ile

Ala

Asp

Tyr

380

Tyr

Pro

Asp

Lys

Asn

460

Gly

Leu

Tyr

Val

Asn

540

Asn

Thr

Thr

Thr

Val

Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser

605

Pro

Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590

Asn

Val

Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser

Gln

Ala

Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe

Val

Ile
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His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Leu
865
Thr

Pro

Gln

610
Ala

Val

Asn

Tyr

Gln

690

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ile

Ile

Ile

850

Thr

Ile

Phe

Asn

Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr

Ala

Val
915

Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met

900
Leu

Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Leu
Tyr
Gln
Met
Gly
885

Gln

Tyr

Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile
870
Trp

Met

Glu

615

Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr

Ala

Asn

Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760

Lys

Pro

Asn
Cys
840
Asn
Gln
Phe

Tyr

Gln
920

Trp Arg Val

Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg

905
Lys

115

Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890

Phe

Leu

635
Ile

Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly

Asn

Ile

620
Tyr

Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala
Pro

Gly

Ala

Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Leu
Leu
Ala

Ile

Asn
925

Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly

910
Gln

Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895

Val

Phe

Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly
880
Tle

Thr

Asn
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Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
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1235

1240

1245

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 34
211> 12
<212> PR

73
T

213> ALK

<220>

1270

<223> Z¥AFNSars-CoV - 2H| 288 A AR A9

<400> 34

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro
Lys Ser
Lys Thr
Lys Val
130
Tyr His
145
Ser Ser
Met Asp

Val Phe

Pro Ile

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys

195

Asn

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

5
Arg

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly

Ile

Val

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys

Asp

Arg

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln

Gly

Asp

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr

200
Leu

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe

Pro

117

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe

Lys

Gln

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

1260

Ser

Tyr

Arg

Ser

60

Thr

Phe

Thr

Thr

Phe

140

Glu

Ser

Asn

Tyr

Phe

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser

205

Ser

Gln

Asn

30

Ser

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His

Leu

Val

Phe

Leu

Trp

80

Glu

Ser

Ile

Tyr
160
Leu
Phe

Thr

Glu
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210

Pro Leu Val

225
Leu

Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn

Phe

Leu

Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly

Gln

Ser

Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val

Pro

Phe
515

Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr

500
Glu

Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485

Asn

Leu

Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe

Gly

Leu

215
Ile

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys

Gly

Ala
520

Tle Asn Ile

Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr

505

Pro

118

Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490

Gln

Ala

235

Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro

Pro

Thr

220
Thr

Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu

Tyr

Val

Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln

Arg

Cys
525

Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val

510
Gly

Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495

Val

Pro

Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly

Val

Lys
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Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn

Pro

Phe

Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe

Ile

Ile

Thr

Thr

Gln

Pro

Val

595

Leu

Asp

Phe

Ser

Gln

675

Ser

Tyr

Thr

Thr

Gln

755

Ala

Gln

Ser

Glu

Lys

Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp

820
Gln

Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805

Leu

Tyr

Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu

Leu

Gly

Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro

Phe

Asp

Asn

Leu

Asp

Ile

Pro

600

Asn

Thr

Gly

Ile

Ser

680

Thr

Ile

Pro

Gly

Cys

760

Lys

Pro

Asp

Asn

Cys

Lys Cys Val

Thr
Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825

Ala

119

Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810

Val

Gly

Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys

Thr

Asp

Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro

Leu

Ala

Phe

Lys

Thr

Pro

Ser

605

Pro

Ser

Ala

Gly

Arg

685

Ala

Asn

Lys

Cys

Arg

765

Val

Phe

Ser

Ala

Ala

Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp

830
Ala

Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815

Ala

Arg

Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser

Gly

Asp
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835
Leu Ile Cys
850
Leu Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Lys

Gly

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

840
Lys Phe Asn Gly
855
Ile Ala Gln Tyr
870
Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

845
Leu Thr Val Leu Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Lys Val Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Pro Leu

Ala Gly
880

Gln Ile

895

Val Thr

Phe Asn

Ser Ala

Leu Asn
960

Ser Val

975

Val Gln

Tyr Val

Asn Leu

Arg Val
1040

Ser Ala
1055

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

1115

1120

Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr

1125

1130

1135

Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu

1140

1145

120

1150



CN 117915945 A F 5 * 98,188 T

Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 35
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2 5EE AR 410
<400> 35
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
100 105 110
Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile
115 120 125

121
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Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val

Lys

Val

Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle

Ile

Ile

Cys

Lys

Ala

Leu

Lys

195

Asn

Val

Ala

Thr

Phe

275

Cys

Thr

Thr

Gly

Arg

355

Ser

Leu

Arg

Ala

Ala

Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn

Gly

Asp
420

Phe
Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu

Asn

Ser

Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val

Tyr

Asn

Cys

Trp

Phe

Gly

Tyr

200

Leu

Gly

Tyr

Ala

Asn

280

Leu

Ile

Arg

Ala

Asn

360

Thr

Phe

Arg

Lys

Asn

Asn Asp Pro

Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425

Leu

122

Glu

Tyr

170

Phe

Lys

Gln

Asn

Thr

250

Tyr

Asn

Glu

Gln

Pro

330

Val

Lys

Asn

Ile

410

Pro

Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala

Asp

Ser

Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380
Tyr
Pro

Asp

Lys

Leu

Phe

Gln

Leu

Ser

205

Ser

Arg

Asp

Tyr

Ile

285

Cys

Asn

Thr

Ser

Tyr

365

Gly

Ala

Gly

Phe

Val

Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr

430
Gly

Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415

Gly

Gly

Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly

Cys

Asn
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Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705

Ser

Asp

Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala

Val

Cys

435

Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr

Thr

Thr

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met
740

Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu

725
Tyr

Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Cys
Thr
Ala
Asn
710

Ile

Ile

Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser

Leu

Cys

440
Phe

Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle

Pro

Gly

Arg Lys Ser

Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala

Val

Asp
745

123

Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser

730

Ser

Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715

Met

Thr

Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr

Thr

Glu

445
Leu

Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn

Lys

Cys

Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe

Thr

Ser
750

Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser

735

Asn

Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720

Val

Leu
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Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Phe Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Leu Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Tyr

Val

Ile

Gln

Asp

820

Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Lys

Gly

Val

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

Val

Ser Phe Cys Thr
760
Gln Asp Lys Asn
775
Lys Thr Pro Pro
790
Leu Pro Asp Pro

Leu Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

Phe Leu His Val

124

Gln Leu Asn Arg Ala
765
Thr GIn Glu Val Phe
780
Ile Lys Asp Phe Gly
795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ala Ala Ala
845
Leu Thr Val Leu Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Pro Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Pro
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Pro Pro Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050
Thr Tyr Val Pro Ala

Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn
Arg
Ser

1055
Gln

Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val
1040

Ala

Glu
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1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 36
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 205K AN 11
<400> 36
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
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His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305

Gln

Pro

Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe

Pro

Phe

35
Thr

Ala

Val

Asn

Gln

115

Cys

Lys

Ala

Leu

Lys

195

Asn

Val

Ala

Thr

Phe

275

Cys

Thr

Thr

Gly

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Leu

Ala

260

Leu

Ala

Val

Glu

Glu
340

Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser

325
Val

Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310

Ile

Phe

Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly

Val

Asn

40
Leu

Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile

Arg

Ala

Pro Phe Phe

Thr

Gly

Ile

105

Asn

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr
345

126

Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro

330
Arg

Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr
315

Asn

Phe

Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser

Ile

Ala

45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn

Thr

Ser

Val
Arg
Ser
Leu
110

Val

Gly

Phe

Ser

Leu

270

Thr

Thr

Phe

Asn

Val
350

Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu

335
Tyr

Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320

Cys

Ala
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Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625

Asn

Asn

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530

Leu

Phe

Asp

Gly

Val

610

Ala

Val

Asn

Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp

Phe

Ser

Lys

Ala

Asn

Gly

Asp

420

Trp

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr

645
Glu

Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630

Arg

Cys

Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro

Ala

Asp

Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr

Gly

Ile

Cys

Phe

Thr

Gln

Leu

425

Leu

Arg

Tyr

Tyr

Tyr

505

Pro

Lys

Thr

Ile

Leu

585

Gly

Cys

Trp

Cys

Pro

127

Val Ala

Lys Cys

Asn Val
395

Ile Ala

410

Pro Asp

Asp Ser

Lys Ser

Gln Ala
475

Phe Pro

490

Gln Pro

Ala Thr

Cys Val

Glu Ser
555

Ala Asp

570

Asp Tle

Thr Asn

Thr Glu

Arg Val
635

Leu Ile

650

Ile Gly

Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr

Gly

Ala

Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser

Ala

Gly

Ser

Val

Asp

Gln

Thr

430

Gly

Lys

Thr

Ser

Val

510

Gly

Asn

Lys

Asp

Cys

590

Asn

Val

Thr

Glu

Ile

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655
Cys

Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Ile
Ser
640

Val

Ala
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Ser Tyr Gln

Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Leu
865
Thr
Pro
Gln
Ser
Leu

945
Thr

Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Tle
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930

Gly

Leu

675

Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Pro
Val
915
Tle

Lys

Val

660
Thr

Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly

Leu

Lys

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885
Gln

Lys

Gln

Gln
965

Thr
Ala
Asn
710
Tle
Tle
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Tle
870
Trp
Met
Glu
Tle
Asp

950
Leu

Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935

Val

Ser

Ser
680
Thr
Tle
Pro
Gly
Cys
760

Lys

Pro

Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp

Val

Ser

665

Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser

Asn

Asn

128

Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu

Gln

Phe
970

Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Tle
Ser
Asn

955
Gly

Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala
Pro
Gly
Ala
Ser
940

Ala

Ala

Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Leu
Leu
Ala
Tle
Asn
925
Thr

Gln

Ile

670

Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Pro

Ala

Ser

Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser

Leu

Ser
975

Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly
880
Tle
Thr
Asn
Ala
Asn

960
Val
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Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 37

129
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211> 12

73

<212> PRT
213> N L5

<220>

<223> Z¥AFNSars-CoV- 2| 288 A [l AT A& 12

<400> 37

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Val Phe

Pro Ile
210

Pro Leu

225

Leu Leu

Gly Trp

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val

Ala

Thr

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp

Leu

Ala

5
Arg

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His

245
Gly

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230

Arg

Ala

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle

Ser

Ala

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly

Tyr

Ala

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu

Tyr

130

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr

250
Tyr

Val
Ala
Phe
Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235

Pro

Val

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr

Gly

Gly

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg

Asp

Tyr

Gln

Asn

30

Ser

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Phe

Ser

Leu

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser

255
Gln

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240

Ser

Pro
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Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly

545

Pro

Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Gly
Gln
Ser
Ser
530

Leu

Phe

Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr

Thr

Gln

260
Leu

Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn

Gly

Gln

Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu

Thr

Phe
565

Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly

550
Gly

Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535

Val

Arg

Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn

Leu

Asp

265

Glu Asn Gly

Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys

Thr

Ile

131

Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys

Glu

Ala
570

Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser

555
Asp

Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540

Asn

Thr

Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe

Lys

Thr

270
Thr

Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn

Lys

Asp

Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe

Phe

Ala
575

Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu

560
Val
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Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Leu

865
Thr

Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe
Ile
Ile
Ile
850

Thr

Ile

Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys

Asp

Thr

Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala

Glu

Ser

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile

870
Trp

Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855

Ala

Thr

Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn

Gln

Phe

Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr

Gly

132

Asp

Thr

Thr

Arg

Leu

650

Ile

Arg

Ser

Ile

Ser

730

Ser

Gln

Thr

Ile

Ser

810

Val

Gly

Leu

Thr

Ala

Ile
Asn
Glu
Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser

875
Gly

Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860

Ala

Pro

Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Leu

Leu

Ala

Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro

Leu

Leu

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Ser

735

Asn

Leu

Ala

Gly

Arg

815

Ala

Arg

Pro

Ala

Gln

Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Leu
Gly

880
Ile
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885 890 895
Pro Phe Pro Met GIn Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
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Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys

1205

1210

Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile

1220

1225

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys

1235

1240

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 38
211> 12
<212> PR

73
T

213> ALK

<220>

1270

<223> Z¥AFNSars-CoV- 2|28 A [l AT A& 13

<400> 38

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys

Lys

Ala

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn
165

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys

150
Cys

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135

Ser

Thr

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn

Met

Glu

134

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr
170

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155
Val

Trp Pro Trp Tyr Ile

1215

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140

Glu

Ser

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val

Val

Phe
175

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160
Leu
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Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu

465

Asn

Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450

Arg

Gly

Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr

Asp

Val

Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu

Ile

Glu

Gly

Ile

Val

Leu

His

245

Gly

Leu

Leu

Glu

Ser

325

Val

Arg

Ser

Asp

Asp

405

Tyr

Asn

Tyr

Ser

Gly

Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr

470
Phe

Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455

Glu

Asn

Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe

Ile

Cys

Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr

Tyr

135

Phe

Lys

Gln

Asn

Thr

250

Tyr

Asn

Glu

Gln

Pro

330

Val

Lys

Asn

Ile

410

Pro

Lys

Gln

Phe

Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala

475

Pro

Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460

Gly

Leu

Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu

Ser

Gln

Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys

Thr

Ser

Glu

His

Leu

Gln

Ser

255

Gln

Asp

Leu

Arg

Leu

335

Tyr

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480
Gly
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Phe Gln Pro

Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu

Gly

Val
785

Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle

770
Lys

Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755

Ala

Gln

Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr

Val

Ile

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser

Gln

Lys
790

Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp

775
Thr

Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760

Lys

Pro

Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr

Asn

Pro

136

490
Gln

Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser
730
Ser
Gln

Thr

Ile

Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu

Gln

Lys
795

Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu

780
Asp

Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765

Val

Phe

Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala

Phe

Gly

495
Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Ser

735

Asn

Leu

Ala

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe
800
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Asn Phe Ser

Phe Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Gln

820

Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

980

Leu

Leu

Lys

Gly

Tle
805
Leu
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Tle
Tle

Met

Lys

1045

Leu Pro Asp Pro

Leu Phe Asn Lys
825

Gly Asp Cys Leu

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Ala Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Ala
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Pro Pro Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035
Met Ser Phe Pro Gln
1050

Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser

1055

Ser
Gly
Asp
Ala
Gly
880
Ile
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
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1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 39
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2 5EE AR {14
<400> 39
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
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Lys Ser Asn

Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp

Tyr

Thr
385

Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn

370
Lys

Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355

Ser

Leu

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

Ala

Asn

85
Ile

Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg

Ser

Asp

Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile

Phe

Leu
390

Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser

375
Cys

Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360

Thr

Phe

Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys

Phe

Thr

139

90
Phe

Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val

Lys

Asn

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

315

Asn

Phe

Ala

Cys

Val
395

Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr

380
Tyr

Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365

Gly

Ala

Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser

Val

Asp

95
Asp

Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val

Ser

Ser

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe
400
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Val

Lys

Val

Tyr

Glu

465

Asn

Phe

Leu

Lys

Gly

545

Pro

Arg

Gly

Ala

His

625

Asn

Asn

Ser

Ser

Val

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530

Leu

Phe

Asp

Gly

Val

610

Ala

Val

Asn

Tyr

Gln

690
Ala

Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675

Ser

Tyr

Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr

Ile

Ser

Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln

Ile

Asn

Glu

Asn

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Arg

Cys

Thr

Ala

Asn

Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr

695

Ser

Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680

Thr

Ile

Gln Ile Ala

Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met

Ala

140

410

Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg

Ser

Ile

Asp

Ser

Ser

Ala

475

Pro

Pro

Thr

Val

Ser

955

Ile

Asn

Glu

Val

635

Ile

Gly

Leu

Pro

Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly

700
Thr

Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685

Ala

Asn

Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser

Glu

Phe

Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val

Asn

Thr

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile
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705

Ser Val Thr

Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945
Thr
Leu

Ile

Thr

Cys
Leu
Tle
770
Lys
Phe
Tle
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930
Gly

Leu

Asn

Gln
1010

Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Ile
Lys
Val
Asp
Arg

995
Gln

Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980

Leu

Leu

Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Leu
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu

Ile

Ile

710
Ile

Tle
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Tle
870
Trp
Met
Glu
Tle
Asp
950
Leu
Ser

Thr

Arg

Leu Pro Val

Cys Gly Asp
745
Phe Cys Thr
760
Asp Lys Asn
775
Thr Pro Pro

Pro Asp Pro

Phe Asn Lys
825
Asp Cys Leu
840
Phe Asn Gly
855
Ala Gln Tyr

Thr Phe Gly

Ala Tyr Arg
905
Asn Gln Lys
920
Gln Asp Ser
935
Val Val Asn

Ser Ser Asn

Arg Leu Asp
985
Gly Arg Leu
1000
Ala Ala Glu
1015

141

715
Ser Met
730
Ser Thr

Gln Leu

Thr Gln

Ile Lys
795

Ser Lys

810

Val Thr

Gly Asp
Leu Thr
Thr Ser
875
Ala Gly
890
Phe Asn
Leu Ile
Leu Ser
Gln Asn
955
Phe Gly
970
Lys Val

Gln Ser

Ile Arg

Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Pro
Gly
Ala
Ser
940
Ala
Ala
Glu

Leu

Ala
1020

Lys Thr

Cys Ser
750

Arg Ala

765

Val Phe

Phe Gly

Ser Lys

Ala Asp
830

Ala Ala

845

Ala Pro

Leu Leu

Ala Leu

Ile Gly
910

Asn Gln

925

Thr Pro

Gln Ala

Ile Ser

Ala Glu
990
Gln Thr
1005
Ser Ala

Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val

Tyr

Asn

720
Val

Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln

Val

Leu
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Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 40
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 258K AL 15
<400> 40
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Met
1
Asn
Thr
His
Phe
65
Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg

Val

Ser

Phe
Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp

290
Phe

Val
Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275

Cys

Thr

Phe
Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu

Ala

Val

Leu

Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

His

245

Gly

Leu

Leu

Glu

Val

Thr

Tyr

Leu

Val

70

Phe

Arg

Leu

Gln

Lys

150

Cys

Lys

Asp

Arg

Pro

230

Arg

Ala

Lys

Asp

Lys

Leu
Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro

295
Gly

Leu
Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280

Leu

Ile

Pro Leu Val

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser

Tyr

143

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn

Glu

Gln

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys

300

Ser

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285

Cys

Asn

Gln

Asn

30

Ser

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Phe

Ser

Leu

270

Thr

Thr

Phe

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp

Leu

Arg

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val
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305

Gln Pro Thr

Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg

Gly

Ala

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530

Leu

Phe

Asp

Gly

Val
610

Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val

595
Leu

Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580

Ser

Tyr

Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr

Val

Gln

310
Ile

Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu

Ile

Asp

Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu

Thr

Val
615

Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro

600

Asn

Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585

Gly

Cys

144

Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp

Thr

Thr

315

Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle

Asn

Glu

Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr

Thr

Val
620

Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser

605

Pro

Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590

Asn

Val

Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser

Gln

Ala

320
Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile
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His Ala Asp

625

Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Ala
865
Thr
Pro

Gln

Ser

Val

Asn

Tyr

Gln

690

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ile

Ile

Ile

850

Thr

Ile

Phe

Asn

Ala

Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Pro
Val

915
Ile

Gln

Gln

660

Thr

Ile

Ser

Thr

Met

740

Val

Ile

Gln

Asp

820

Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Leu
Tyr
Gln
Met
Gly
885
Gln

Tyr

Lys

Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile
870
Trp
Met

Glu

Ile

Pro

Ala

Asp

Asn

Tyr

695

Ser

Leu

Cys

Phe

Asp

775

Thr

Pro

Phe

Asp

Phe

855

Ala

Thr

Ala

Asn

Gln

Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn

Gln

Phe

Gln
920

Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Leu
Gly
Tyr
Gly
Arg
905
Lys

Ser

145

Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe

Leu

Leu

Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn

Ile

Ser

Tyr

Gly

Ala

Ala

Gly

700

Thr

Thr

Glu

Asn

Glu

780

Asp

Pro

Leu

Ile

Val

860

Ala

Ala

Gly

Ala

Ser

Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn

925
Thr

Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910

Gln

Ala

Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val

Phe

Ser

Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr

Asn

Ala
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930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
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Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 41
211> 12
<212> PR

73
T

213> ALK

<220>

1270

<223> Z¥AFISars-CoV - 2|28 ATk 16

<400> 41
Met Phe
1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro
Lys Ser
Lys Thr
Lys Val
130
Tyr His
145
Ser Ser
Met Asp

Val Phe

Pro Ile
210

Val
Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys

195

Asn

Phe Leu Val

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

5
Arg

Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly

Ile

Val

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys

Asp

Arg

Leu

Gln

Pro

Phe

95

Ser

Asn

Gly

Ile

Phe

135

Ser

Thr

Gln

Gly

Asp
215

Leu
Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr

200
Leu

Pro
Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185

Phe

Pro

147

Leu
10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe

Lys

Gln

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

1260

Ser

Tyr

Arg

Ser

60

Thr

Phe

Thr

Thr

Phe

140

Glu

Ser

Asn

Tyr

Phe
220

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser

205

Ser

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro

Arg
190
Lys

Ala

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His

Leu

Val

Phe

Leu

Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu
Phe

Thr

Glu
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Pro Leu Val

225
Leu

Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe

Leu

Lys

Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly
Gln

Ser

Ser

Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe

515
Thr

Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500

Glu

Asn

Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser
Gly
485
Asn

Leu

Leu

Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly

Leu

Val

Ile

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys

Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala

520

Asn

Tle Asn Ile

Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro

Lys

148

Thr

250

Tyr

Asn

Glu

Gln

Pro

330

Val

Lys

Asn

Ile

410

Pro

Lys
Gln
Phe
490
Gln

Ala

Cys

235

Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro

Thr

Val

Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460

Gly

Leu

Val

Asn

Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys

525
Phe

Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510

Gly

Asn

Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val

Pro

Phe

Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val

Lys

Asn
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Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn

Phe

Phe

530
Leu

Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe

Ile

Ile

Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser

Glu

Lys
835

Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp

820
Gln

Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805

Leu

Tyr

Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu

Leu

Gly

535
Val

Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro

Phe

Asp

Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp

Asn

Cys
840

Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys

825
Leu

149

Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810

Val

Gly

Ser
555
Asp
Ile
Asn
Glu
Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys

Thr

Asp

540

Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro

Leu

Ile

Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser

Ala

Ala
845

Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp

830
Ala

Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815

Ala

Arg

Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser

Gly

Asp
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Leu Ile Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Ala Pro Pro Ala
850 855 860
Ala Thr Asp Glu Met Ile Ala Gln Tyr Thr Ser Ala Leu Leu Ala Gly
865 870 875 880
Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Pro Ala Leu Gln Ile
885 890 895
Pro Phe Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp

150
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1155

1160

1165

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

1170

1175

1180

Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu

1185

1190

1195

1200

Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile

1205

1210

Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile

1220

1225

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys

1235

1240

Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp

1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210>
211>
212>
<213>

<220>

223>
<400>

42
1273
PRT

N L4

Met Phe Val

1

Asn

Thr

His

Phe

65

Asn

Lys

Lys

Lys

Leu

Arg

Ser

50

His

Pro

Ser

Thr

Val

Thr
Gly
35

Thr
Ala
Val
Asn
Gln

115
Cys

Phe

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Leu
5
Arg
Tyr
Asp
His
Pro
85
Ile

Leu

Phe

1270

Val

Thr

Tyr

Leu

Val

70

Phe

Arg

Leu

Gln

AT Sars -CoV - 21| 545 F AR 1417
42

Leu Leu Pro Leu

Gln

Pro

Phe

95

Ser

Asn

Gly

Ile

Phe

Leu

Asp
40
Leu

Gly

Trp

Val
120
Cys

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn

Asn

151

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

1215

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser

Tyr

Arg

Ser

60

Thr

Phe

Thr

Thr

Phe

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125
Leu

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp

Val

Val

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr
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Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val

Lys

Val

130
His

Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle

Ile

Ile

Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg

Ala

Ala
435

Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp

420
Trp

Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu

Asn

Ser

135

Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val

Tyr

Asn

Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg

Lys

Asn
440

Met Glu Ser

Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu

425
Leu

152

Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410

Pro

Asp

155
Val

Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala

Asp

Ser

140
Glu

Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380
Tyr
Pro

Asp

Lys

Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly

Phe

Val
445

Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr

430
Gly

Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415

Gly

Gly

Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly

Cys

Asn
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Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser

Asp

Leu

Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val

Cys

Leu

Tyr

Asp

Val

Pro

Phe

015

Thr

Thr

Gln

Pro

Val

595

Leu

Asp

Phe

Ser

Gln

675

Ser

Tyr

Thr

Thr

Gln

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

580

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

740
Tyr

Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725

Tyr

Gly

Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile

Ile

Ser

Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu

Cys

Phe

Phe

Ile

Cys

Gly

Ala

520

Asn

Leu

Asp

Ile

Pro

600

Asn

Thr

Gly

Ile

Ser

680

Thr

Ile

Pro

Gly

Cys

Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745

Thr

153

Lys Ser

Gln Ala
475

Phe Pro

490

Gln Pro

Ala Thr

Cys Val

Glu Ser
555

Ala Asp

570

Asp Tle

Thr Asn

Thr Glu

Arg Val
635

Leu Ile

650

Ile Gly

Arg Arg
Ser Leu
Ile Pro

715
Ser Met
730

Ser Thr

Gln Leu

Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr

Glu

Asn

Leu

Ser

Gln

Arg

Cys

525

Phe

Lys

Thr

Pro

Ser

605

Pro

Ser

Ala

Gly

Arg

685

Ala

Asn

Lys

Cys

Arg

Lys
Thr
Ser
Val
510
Gly

Asn

Lys

Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser

750
Ala

Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735

Asn

Leu

Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val

Leu

Thr
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755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Pro Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

760
Gln Asp Lys Asn
775
Lys Thr Pro Pro
790
Leu Pro Asp Pro

Leu Phe Asn Lys
825

Gly Asp Cys Leu

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

765
Thr Gln Glu Val Phe
780
Ile Lys Asp Phe Gly
795
Ser Lys Pro Ser Lys
810
Val Thr Leu Ala Asp
830
Gly Asp Ile Ala Ala
845
Leu Thr Val Ala Pro
860
Thr Ser Ala Leu Leu
875
Ala Gly Pro Ala Leu
890
Phe Asn Gly Ile Gly
910
Leu Ile Ala Asn Gln
925
Leu Ser Ser Thr Pro
940
Gln Asn Ala Gln Ala
955
Phe Gly Ala Ile Ser
970
Pro Pro Glu Ala Glu
990
Gln Ser Leu Gln Thr
1005
Ile Arg Ala Ser Ala
1020
Leu Gly Gln Ser Lys
1035

Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr

Asn

Arg

Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val

Leu

Val
1040

Met Ser Phe Pro Gln Ser Ala

1050

1055

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

154
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Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 43
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2 5EE AR 1418
<400> 43
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45

155
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His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln

Pro

Trp

Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro

Phe

Asn

Thr

Ala

Val

Asn

Gln

115

Cys

Lys

Ala

Leu

Lys

195

Asn

Val

Ala

Thr

Phe

275

Cys

Thr

Thr

Gly

Arg

Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu

340
Lys

Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325

Val

Arg

Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile

Phe

Ile

Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val

Asn

Ser

Leu

Gly

Asp

Trp

Val

120

Cys

Trp

Phe

Gly

Tyr

200

Leu

Gly

Tyr

Ala

Asn

280

Leu

Ile

Arg

Ala

Asn

Pro Phe Phe

Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345

Cys

156

Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330

Arg

Val

Gly
75

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

Phe

Ala

Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle

Ala

Asp

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Ser

205

Ser

Arg

Asp

Tyr

Ile

285

Cys

Asn

Thr

Ser

Tyr

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Phe

Ser

Leu

270

Thr

Thr

Phe

Asn

Val

350

Ser

Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335

Tyr

Val

Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys

Ala

Leu
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Tyr Asn
370

Thr Lys

385

Val Ile

Lys Ile

Val Ile

Tyr Asn
450

Glu Arg

465

Asn Gly

Phe Gln

Leu Ser

Lys Ser
530

Gly Leu

545

Pro Phe

Arg Asp
Gly Gly
Ala Val

610
His Ala

625
Asn Val

Asn Asn

355

Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp

Phe

Ser

Ala
Asn
Gly
Asp
420
Trp
Leu
Ile
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln

580

Ser

Gln

Gln

Tyr
660

Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr

645
Glu

Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630

Arg

Cys

Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro

Ala

Asp

360
Thr

Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr

Gly

Ile

Phe Lys Cys

Thr Asn Val
395
Gln Ile Ala
410
Leu Pro Asp
425
Leu Asp Ser

Arg Lys Ser

Tyr Gln Ala
475
Tyr Phe Pro
490
Tyr Gln Pro
505
Pro Ala Thr

Lys Cys Val

Thr Glu Ser
555
Ile Ala Asp
570
Leu Asp Ile
585
Gly Thr Asn

Cys Thr Glu

Trp Arg Val
635
Cys Leu Ile
650
Pro Ile Gly
665

157

Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr

Gly

Ala

365
Gly

Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser

Ala

Gly

Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr

Glu

Ile
670

Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His

655
Cys

Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Ile
Ser
640

Val

Ala
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Ser Tyr Gln

Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945

Thr

Leu

Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Tle
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930
Gly

Leu

Asn

675

Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Pro
Val
915
Tle
Lys

Val

Asp

Thr

Ile

Ser

Thr

Met

740

Tyr

Val

Ile

Gln

Asp

820

Gln

Ala

Glu

Ser

Met

900

Leu

Gly

Leu

Lys

Ile

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965
Leu

Thr
Ala
Asn
710
Tle
Tle
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Tle
870
Trp
Met
Glu
Tle
Asp
950

Leu

Ser

Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935
Val

Ser

Arg

Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp
Val

Ser

Leu

Pro Arg Arg

Met

Ala

Val

Asp

745

Thr

Asn

Pro

Pro

Lys

825

Leu

Gly

Tyr

Gly

Arg

905

Lys

Ser

Asn

Asn

Asp

158

Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe

970
Lys

Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Tle
Ser
Asn
955

Gly

Val

Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Tle
Val
860
Ala
Pro
Gly
Ala
Ser
940
Ala

Ala

Glu

Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Tle
Asn
925
Thr
Gln

Ile

Ala

Ser

Glu

Phe

Thr

Ser

750

Ala

Phe

Gly

Lys

Asp

830

Ala

Pro

Leu

Leu

Gly

910

Gln

Pro

Ala

Ser

Glu

Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser

975
Val

Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960

Val

Gln
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980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 44
211> 1273

159
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<212> PRT
213> AT 4
<220>
223> ZEAF[KSars - CoV - 21 S84 A 19

<400> 44

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn
Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225

Leu

Gly

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu

Leu

Trp

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val

Ala

Thr

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp

Leu

Ala
260

His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His

245
Gly

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230

Arg

Ala

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle

Ser

Ala

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe
Gly
Tyr
200
Leu
Gly

Tyr

Ala

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle

Leu

Tyr
265

160

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

170

Phe

Lys

Gln

Asn

Thr

250
Tyr

Val
Ala
Phe
Phe
Gly
75

Tyr
Gly
Ala
Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235

Pro

Val

Ser

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr

Gly

Gly

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser

Arg

Asp

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala
Phe

Ser

Leu
270

Cys

15

Ser

Val

Thr

Phe

Thr

95

Val

Val

Val

Phe

175

Glu

His

Leu

Gln

Ser

255
Gln

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240

Ser

Pro
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Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545

Pro

Arg

Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu

Phe

Asp

Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr

Gln

Pro

Leu

Ala

Val

Glu

Glu

340

Lys

Ala

Asn

Gly

Asp

420

Trp

Leu

Ile

Glu

Thr

500

Glu

Asn

Gly

Gln

Gln

Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405

Tyr

Asn

Ser

Gly
485
Asn
Leu
Leu

Thr

Phe
565
Thr

Lys

Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550

Gly

Leu

Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val

Arg

Glu

Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu

Asp

Ile

Glu Asn Gly

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

Leu

425

Leu

Arg

Tyr

Tyr

Tyr

505

Pro

Lys

Thr

Ile

Leu

161

Glu

Gln

Pro

330

Val

Lys

Asn

Ile

410

Pro

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala
570

Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555

Asp

Ile

Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn

Thr

Thr

Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys

Thr

Pro

Thr

Thr

Phe

Asn

Val

350

Ser

Val

Asp

Gln

Thr

430

Gly

Lys

Thr

Ser

Val

510

Gly

Asn

Lys

Asp

Cys

Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala

075

Ser

Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560

Val

Phe
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Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala

865
Thr

Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Ile
770
Lys
Phe
Ile
Ile
Ile
850

Thr

Ile

Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys

Asp

Thr

580

Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala

Glu

Ser

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly
885

Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile

870
Trp

Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855

Ala

Thr

Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn

Gln

Phe

585
Gly

Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly

Tyr

Gly

162

Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu

Thr

Ala
890

Asn
Glu
Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser

875
Gly

Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860

Ala

Ala

Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala

Leu

Ala

590

Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro

Leu

Leu

Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro

Ala

Gln
895

Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly

880
Ile
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Pro Phe Ala Met GIn Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Ala Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
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1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 45
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2582 AR 1420
<400> 45
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
100 105 110
Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile
115 120 125
Lys Val Cys Glu Phe Gln Phe Cys Asn Asp Pro Phe Leu Gly Val Tyr
130 135 140
Tyr His Lys Asn Asn Lys Ser Trp Met Glu Ser Glu Phe Arg Val Tyr
145 150 155 160
Ser Ser Ala Asn Asn Cys Thr Phe Glu Tyr Val Ser Gln Pro Phe Leu
165 170 175
Met Asp Leu Glu Gly Lys Gln Gly Asn Phe Lys Asn Leu Arg Glu Phe
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Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu

465

Asn

Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450

Arg

Gly

Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr

Asp

Val

180

Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu

Ile

Glu

Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr

Ser

Gly
485

Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr

470
Phe

Gly
Asp
215
Ile
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455

Glu

Asn

Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe

Ile

Cys

185
Phe

Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg

Tyr

Tyr

165

Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys

Gln

Phe
490

Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala

475

Pro

Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460

Gly

Leu

Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu

Ser

Gln

190
Lys

Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys

Thr

Ser

His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro

Pro

Tyr
495

Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys

480
Gly
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Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val

785

Asn

Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770

Lys

Phe

Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala

Gln

Ser

Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val

Ile

Gln

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

Gly
Leu
Val
Gly
550
Gly
Leu
Tle
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Tle
Tle
Ser
Gln
Lys

790
Leu

Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775

Thr

Pro

Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys

Pro

Asp

Tyr
505
Pro
Lys
Thr
Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro

Pro

166

Gln

Ala

Cys

Glu

Ala

570

Asp

Thr

Thr

Arg

Leu

650

Ile

Arg

Ser

Ile

Ser

730

Ser

Gln

Thr

Ile

Ser

Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys

795
Lys

Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780

Asp

Pro

Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val

Phe

Ser

Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe

Gly

Lys

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Ser

735

Asn

Leu

Ala

Gly

Arg

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe

800

Ser
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Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945
Thr
Leu
Tle
Thr
Ala
1025

Asp

Pro

Ile Glu

Ile Lys
835

Ile Cys

850

Thr Asp

Ile Thr
Phe Ala
Asn Val
915
Ala Ile
930
Gly Lys
Leu Val
Asn Asp
Asp Arg
995
Gln Gln
1010
Ala Thr

Phe Cys

His Gly

Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

805
Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Leu

Gly

Lys

Ile

870

Trp

Met

Glu

Ile

Asp

950

Leu

Ser

Thr

Arg

Ser

1030

Phe Asn Lys
825
Asp Cys Ala
840
Phe Asn Gly
855
Ala Gln Tyr

Thr Phe Gly

Ala Tyr Arg
905
Asn Gln Lys
920
Gln Asp Ser
935
Val Val Asn

Ser Ser Asn

Arg Leu Asp
985
Gly Arg Leu
1000
Ala Ala Glu
1015
Glu Cys Val

Lys Gly Tyr His Leu

1045

810
Val

Gly

Leu

Thr

Ala

890

Phe

Leu

Leu

Gln

Phe

970

Lys

Gln

Ile

Leu

Thr

Asp

Thr

Ser

875

Gly

Asn

Ile

Ser

Asn

955

Gly

Val

Ser

Arg

Gly

1035

Leu Ala Asp
830
Ala Ala Ala
845
Val Ala Pro
860
Ala Leu Leu

Pro Ala Leu

Gly Ile Gly
910
Ala Asn Gln
925
Ser Thr Pro
940
Ala Gln Ala

Ala Ile Ser

Glu Ala Glu
990
Leu GIn Thr
1005
Ala Ser Ala
1020
Gln Ser Lys

815
Ala

Arg

Pro

Ala

Gln

895

Val

Phe

Ser

Leu

Ser

975

Val

Tyr

Asn

Arg

Gly

Asp

Ala

Gly

880

Ile

Thr

Asn

Ala

Asn

960

Val

Gln

Val

Leu

Val
1040

Met Ser Phe Pro Gln Ser Ala

1050

1055

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

1075

1080

1085

Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val

1090

1095

1100

Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr

1105

1110

167
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Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 46
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 258K AL 21
<400> 46
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
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Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr

385
Val

Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370

Lys

Ile

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

Leu

Arg

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

Asn

Gly

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

His

245

Gly

Leu

Leu

Glu

Ser

325

Val

Arg

Ser

Asp

Asp

Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu

390
Glu

Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375

Cys

Val

Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Tle
Arg
Ala
Asn
360
Thr

Phe

Arg

Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr

Gln

169

Phe Gly

Asn Ala

Asp Pro

Glu Ser
155

Tyr Val

170

Phe Lys

Lys Ile

Gln Gly

Asn Tle
235

Thr Pro

250

Tyr Val

Asn Gly
Glu Thr
Gln Thr
315
Pro Asn
330
Arg Phe
Val Ala
Lys Cys
Asn Val

395
Ile Ala

Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380

Tyr

Pro

Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly

Ala

Gly

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Phe

Ser

Leu

270

Thr

Thr

Phe

Asn

Val

350

Ser

Val

Asp

Gln

Asp

Val

Val

Val

Phe

175

Glu

His

Leu

Gln

Ser

255

Gln

Asp

Leu

Arg

Leu

335

Tyr

Val

Ser

Ser

Thr

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400
Gly
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Lys Ile Ala

Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser

Ser

Val
705

Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln

690
Ala

Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675

Ser

Tyr

Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr

Ile

Ser

405
Tyr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr

Ala

Asn
710

Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr

695

Ser

Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680

Thr

Ile

Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro

Met

Ala

170

410

Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg

Ser

Ile

Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg

Leu

Pro
715

Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly

700
Thr

Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685

Ala

Asn

Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser

Glu

Phe

415
Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile
720
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Ser Val Thr

Asp Cys Thr

Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Pro Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg

995

Thr Gln Gln
1010

Ala Ala Thr

Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu

Leu

Lys

Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Leu
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln
965
Leu
Ile

Ile

Met

Ile

Ile

Ser

Gln

Lys

790

Leu

Leu

Gly

Lys

Ile

870

Trp

Met

Glu

Ile

Asp

950

Leu

Ser

Thr

Arg

Ser

Leu Pro Val

Cys Gly Asp
745
Phe Cys Thr
760
Asp Lys Asn
775
Thr Pro Pro

Pro Asp Pro

Phe Asn Lys
825
Asp Cys Ala
840
Phe Asn Gly
855
Ala Gln Tyr

Thr Phe Gly

Ala Tyr Arg
905
Asn Gln Lys
920
Gln Asp Ser
935
Val Val Asn

Ser Ser Asn

Arg Leu Asp
985
Gly Arg Leu
1000
Ala Ala Glu
1015
Glu Cys Val

171

Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe
970
Lys
Gln

Ile

Leu

Met

Thr

Leu

Gln

Lys

795

Lys

Thr

Asp

Thr

Ser

875

Gly

Asn

Ile

Ser

Asn

955

Gly

Val

Ser

Arg

Gly

Thr Lys Thr

Glu Cys Ser
750
Asn Arg Ala
765
Glu Val Phe
780
Asp Phe Gly

Pro Ser Lys

Leu Ala Asp
830
Ala Ala Ala
845
Val Ala Pro
860
Ala Leu Leu

Ala Ala Leu

Gly Ile Gly
910
Ala Asn Gln
925
Ser Thr Ala
940
Ala Gln Ala

Ala Ile Ser

Glu Ala Glu
990
Leu GIn Thr
1005
Ala Ser Ala
1020
Gln Ser Lys

Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr

Asn

Arg

Val

Leu

Thr

Gln

Phe

800

Ser

Gly

Asp

Ala

Gly

880

Ile

Thr

Asn

Ala

Asn

960

Val

Gln

Val

Leu

Val
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1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 47
211> 1273
<212> PRT
213> N T4
220>
<223> ZARM)Sars-CoV- 2588 A I AL 422
<400> 47
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
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1

Asn Leu Thr

Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg

Val

Ser
305

Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp

290
Phe

Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275

Cys

Thr

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu

Ala

Val

Arg
Tyr
Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu

Leu

Glu

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys

Asp

Lys
310

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro

295
Gly

Leu
Asp
40

Leu
Gly
Asp
Trp
Val

120
Cys

Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280

Leu

Ile

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu

Ser

Tyr

173

10
Pro Ala

Val Phe

Phe Phe

Asn Gly
75

Val Tyr

90

Phe Gly

Asn Ala
Asp Pro
Glu Ser
155
Tyr Val
170
Phe Lys
Lys Ile
Gln Gly
Asn Ile
235
Thr Pro
250
Tyr Val
Asn Gly

Glu Thr

Gln Thr
315

Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys

300

Ser

Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285

Cys

Asn

Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr

Thr

Phe

15

Ser

Val

Thr

Phe

Thr

95

Val

Val

Val

Phe

175

Glu

His

Leu

Gln

Ser

255

Gln

Asp

Leu

Arg

Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala

Lys

Val
320



CN 117915945 A

.1l

%=

151/188 1

Gln

Pro

Trp

Tyr

Thr

385

Val

Lys

Val

Tyr

Glu

465

Asn

Phe

Leu

Lys

Gly

545

Pro

Arg

Gly

Ala

His

Pro
Phe
Asn
Asn
370
Lys
Ile
Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val

610
Ala

Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595

Leu

Asp

Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser

Tyr

Gln

Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val

Gln

Leu

Ile

Phe

Ile

Phe

Leu

390

Glu

Asn

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val

615

Pro

Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600

Asn

Thr

Phe Pro Asn

Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys

Trp

174

330
Arg

Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr

Thr

Arg

Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn

Glu

Val

Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val

620
Tyr

Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605

Pro

Ser

Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn

Val

Thr

Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln

Ala

Gly

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser
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625

Asn Val Phe

Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro

Gln

Ser

Asn

Tyr

Gln

690

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ile

Ile

Ile

850

Thr

Ile

Phe

Asn

Ala
930

Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val

915
Ile

Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900

Leu

Gly

Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Leu
Tyr
Gln
Met
Gly
885
Gln

Tyr

Lys

630
Arg

Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu
Gly
Lys
Ile
870
Trp
Met

Glu

Ile

Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala

Asn

Gln
935

Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln

920
Asp

Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905

Lys

Ser

175

Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe

Leu

Leu

635
Ile

Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn

Ile

Ser

Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala
Pro
Gly

Ala

Ser
940

Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn

925
Thr

Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910

Gln

Pro

His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val

Phe

Ser

640
Val

Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr

Asn

Ala
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Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
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1250

1255

Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210> 48

211> 1273
<212> PRT

213> ALK

<220>

1270

<223> Z¥AFNSars-CoV- 2| 288 4 [l AE 423

<400> 48

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Val Phe

Pro Ile

210
Pro Leu

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195

Asn

Val

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn

Leu

Asp

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

Thr

Tyr

Leu

Val

70

Phe

Arg

Leu

Gln

Lys

150

Cys

Lys

Asp

Arg

Pro

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp

215
Ile

Leu
Asp

40
Leu

Gly

Trp

Val
120
Cys

Phe
Gly
Tyr
200

Leu

Gly

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro

Ile

177

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Glu
Tyr
170
Phe
Lys

Gln

Asn

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe

220
Thr

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205

Ser

Arg

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu

Gln

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr



CN 117915945 A

.1l

%=

155/188 T

225

Leu Leu Ala

Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe

Leu

Lys

Trp

Thr

Asp

290

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser
530

Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe

515
Thr

Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500

Glu

Asn

His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn

Leu

Leu

230
Arg

Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly

Leu

Val

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys
535

Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala

520

Asn

Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505

Pro

Lys

178

235
Thr Pro
250
Tyr Val

Asn Gly

Glu Thr

Gln Thr
315

Pro Asn

330

Arg Phe

Val Ala

Lys Cys

Asn Val
395

Ile Ala

410

Pro Asp

Asp Ser

Lys Ser

Gln Ala
475

Phe Pro

490

Gln Pro

Ala Thr

Cys Val

Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380

Tyr

Pro

Lys
Asn
460
Gly
Leu
Tyr

Val

Asn
540

Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys

525
Phe

Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510

Gly

Asn

Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val

Pro

Phe

240

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn
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Gly Leu Thr

545

Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro

Phe

Leu

Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Tle

Ile

Ile

Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys

835
Cys

Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820

Gln

Ala

Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Leu

Tyr

Gln

Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Leu

Gly

Lys

Val

Arg

Glu

Thr

Val

615

Pro

Ala

Asp

Asn

Tyr

695

Ser

Leu

Cys

Phe

Asp

775

Thr

Pro

Phe

Asp

Phe

Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr
Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys

840

Asn

Thr Glu Ser

Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala

Gly

179

Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val

Gly

Leu

555
Asp

Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr

Asp

Thr

Asn

Thr

Thr

Thr

Val

620

Tyr

Gly

Ala

Ala

Gly

700

Thr

Thr

Glu

Asn

Glu

780

Asp

Pro

Leu

Ala

Val

Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala

845
Ala

Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830

Ala

Pro

Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala

Arg

Pro

Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly

Asp

Ala
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850 855 860
Ala Thr Asp Glu Met Ile Ala Gln Tyr Thr Ser Ala Leu Leu Ala Gly
865 870 875 880
Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Pro Ala Leu Gln Ile
885 890 895
Pro Phe Pro Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
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Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 49
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2 5E2E AR {424
<400> 49
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
100 105 110
Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile
115 120 125
Lys Val Cys Glu Phe Gln Phe Cys Asn Asp Pro Phe Leu Gly Val Tyr
130 135 140
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Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys

Val

Tyr

His

Ser

Asp

Phe

Ile

210

Leu

Leu

Trp

Thr

Asp

290

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala

435
Tyr

Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420

Trp

Leu

Asn
Asn
165
Gly
Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr

Asn

Tyr

Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn

Ser

Arg

Ser

Thr

Gln

Gly

Asp

215

Ile

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn

440
Phe

Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu

Arg

182

Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Tle
410
Pro

Asp

Lys

Ser
155
Val
Lys
Ile
Gly
Ile
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp

Ser

Ser

Glu

Ser

Asn

Tyr

Phe

220

Thr

Gly

Gly

Thr

Lys

300

Ser

Ile

Ala

Asp

Tyr

380

Tyr

Pro

Asp

Lys

Asn

Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val

445
Leu

Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430

Gly

Lys

Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly

Gly

Pro

Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys

Asn

Phe
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Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser

Asp

Leu

450
Arg

Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val

Cys

Leu

Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr

Thr

Gln
755

Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met

740
Tyr

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725

Tyr

Gly

Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile

Ile

Ser

455
Glu

Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu

Cys

Phe

Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro

Gly

Cys
760

Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp

745
Thr

183

Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser
730

Ser

Gln

Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met

Thr

Leu

460
Gly

Leu

Tyr

Val

Asn

540

Asn

Thr

Thr

Thr

Val

620

Tyr

Gly

Ala

Ala

Gly

700

Thr

Thr

Glu

Asn

Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys

Cys

Arg
765

Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser

750
Ala

Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735

Asn

Leu

Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val

Leu

Thr
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Gly Ile Ala
770

Val Lys Gln

785

Asn Phe Ser

Pro Ile Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Pro

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025
Asp Phe Cys

Pro His Gly

Lys Asn Phe

Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu
Leu

Lys

Gly

Glu

Tyr

Ile

805

Leu

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Lys

1045

Gln Asp Lys Asn Thr Gln Glu Val Phe

775
Lys Thr Pro Pro
790
Leu Pro Asp Pro

Leu Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015

Ser Glu Cys Val

1030

Gly Tyr His Leu

Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe
970
Lys
Gln
Tle

Leu

Met

1050

780
Lys Asp Phe Gly
795
Lys Pro Ser Lys

Thr Leu Ala Asp
830

Asp Ala Ala Ala

845
Thr Val Ala Pro
860

Ser Ala Leu Leu

875

Gly Pro Ala Leu

Asn Gly Ile Gly
910

Ile Ala Asn Gln

925
Ser Ser Thr Pro
940

Asn Ala GIn Ala

955

Gly Ala Ile Ser

Val Glu Ala Glu
990

Ser Leu Gln Thr

1005
Arg Ala Ser Ala
1020

Gly Gln Ser Lys

1035

Ser Phe Pro Gln

Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr
Asn

Arg

Ser

1055

Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val
Leu
Val

1040
Ala

Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu

1060

1065

1070

Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His

184
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1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 50
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 20588 AL 1425
<400> 50
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
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50

Phe His Ala

65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln

Pro

Trp

Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro

Phe

Asn

Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr

Gly

Arg
355

Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu

340
Lys

His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325

Val

Arg

Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile

Phe

Ile

95

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val

Asn

Ser

Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg

Ala

Asn
360

Thr Asn Gly

Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr
Phe
Thr

345
Cys

186

Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330

Arg

Val

75
Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Thr

Thr

315

Asn

Phe

Ala

60
Thr

Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle

Ala

Asp

Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr

Ser

Tyr
365

Arg
Ser
Leu
110
Val
Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val

350

Ser

Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335

Tyr

Val

Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys

Ala

Leu
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Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn

Asn

Ser

Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val

Asn

Tyr

Ser

Leu

Arg

Ala

Ala

435

Tyr

Asp

Val

Pro

Phe

015

Thr

Thr

Gln

Pro

Val

595

Leu

Asp

Phe

Ser

Gln

Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr

660
Thr

Ser

Asp
405
Tyr

Asn

Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val
Gln
Leu
Thr
645

Glu

Gln

Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Tle
Asp
Thr
630
Arg

Cys

Thr

Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala

Asp

Asn

Thr

Phe

Arg

Lys

Asn

440

Phe

Ile

Cys

Gly

Ala

520

Asn

Leu

Asp

Ile

Pro

600

Asn

Thr

Gly

Ile

Ser

Phe Lys Cys

Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665

Pro

187

Asn

Ile

410

Pro

Asp

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala

570

Thr

Thr

Leu
650
Tle

Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle

Gly

Arg

Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly

Ala

Ala

Gly

Ala

Gly

Phe

Val

445

Leu

Ser

Gln

Arg

Cys

525

Phe

Lys

Thr

Pro

Ser

605

Pro

Ser

Ala

Gly

Arg

Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile

670

Ser

Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655

Cys

Val

Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560
Val
Phe
Val
Tle
Ser
640
Val

Ala

Ala
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Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865
Thr
Pro
Gln
Ser
Leu
945

Thr

Leu

Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr
Tle
Phe
Asn
Ala
930
Gly

Leu

Asn

675

Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Ala
Val
915
Ile
Lys

Val

Asp

Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu

Lys

Ile
980

Ile
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr
Lys
Gln
Gln

965
Leu

Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870
Trp
Met
Glu
Ile
Asp
950

Leu

Ser

Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln
935
Val

Ser

Arg

680
Thr

Ile
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920
Asp
Val

Ser

Leu

Met Ser Leu

Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser
Asn

Asn

Asp
985

188

Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala
890
Phe
Leu
Leu
Gln
Phe

970

Pro

Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875
Gly
Asn
Tle
Ser
Asn
955

Gly

Pro

Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala
Ala
Gly
Ala
Ser
940
Ala

Ala

Glu

685
Ala

Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Tle
Asn
925
Thr
Gln

Ile

Ala

Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln
Ala
Ala

Ser

Glu
990

Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser

975
Val

Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960

Val

Gln
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Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 51
211> 1273
<212> PRT

189
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213> AT 54
<220>

<223> Z¥AFISars-CoV - 2|58 A [ Ax K26

<400> 51

Met Phe Val

1

Asn
Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu

Gly

Arg

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His

Ser

Phe
Tle
210
Leu
Leu

Trp

Thr

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala

Thr

Phe

Phe
Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala

260
Leu

Leu
5
Arg
Tyr
Asp
His
Pro
85
Tle
Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245

Gly

Leu

Val
Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg

Ala

Lys

Leu Leu Pro Leu

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser

Ala

Tyr

Leu
Asp
40

Leu

Gly

Trp
Val

120
Cys

Phe
Gly
Tyr
200

Leu

Gly

Ala

Asn

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265

Glu

190

10

Pro
Val
Phe
Asn
Val
90

Phe
Asn
Asp
Glu
Tyr
170
Phe
Lys
Gln
Asn
Thr
250

Tyr

Asn

Val

Ala

Phe

Phe

Gly

75

Tyr

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile

235

Pro

Val

Gly

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly

Gly

Thr

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp

Tyr

Ile

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Phe
Ser
Leu

270
Thr

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255

Gln

Asp

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser

Pro

Ala



CN 117915945 A

.1l

168/188 T

Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545

Pro

Arg

Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Gly
Gln
Ser
Ser
530
Leu

Phe

Asp

275
Cys

Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr

Gln

Pro

Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly

Gln

Gln
580

Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe

565
Thr

Asp
Lys
310
Tle
Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550

Gly

Leu

Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val

Arg

Glu

280
Leu

Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu

Asp

Ile

Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr

Ile

Leu
585

191

Glu

Gln

Pro

330

Val

Lys

Asn

Ile

410

Pro

Asp

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala

570
Asp

Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555

Asp

Ile

Lys
300
Ser
Ile
Ala
Asp
Tyr
380

Tyr

Pro

Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn

Thr

Thr

285
Cys

Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys

Thr

Pro

Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys

Asp

Cys
590

Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro
Phe
Phe
Ala

075

Ser

Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480
Gly
Val
Lys
Asn
Leu
560

Val

Phe
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Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Phe
Phe
Leu
Ala
865

Thr

Pro

Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala
Tle
Tle
850
Thr

Ile

Phe

Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp

Thr

Ala

Ser

Tyr

Gln

Gln

Tyr

660

Thr

Ile

Ser

Thr

Met

740

Tyr

Val

Ile

Gln

Asp

820

Gln

Ala

Glu

Ser

Met

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885
Gln

Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys
790
Leu
Ala
Gly
Lys
Ile
870

Trp

Met

Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala

Thr

Ala

Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln

Phe

Tyr

Gly

Cys

Trp

Cys

Pro

665

Pro

Met

Ala

Val

Asp

745

Thr

Asn

Pro

Pro

Lys

825

Ala

Gly

Tyr

Gly

Arg

192

Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val
Gly
Leu
Thr
Ala

890
Phe

Asn
Glu
Val
635
Ile
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr
Asp
Thr
Ser
875

Gly

Asn

Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala

Pro

Gly

Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu

Ala

Ile

Asn

Val

Thr

Glu

Ile

670

Ser

Glu

Phe

Thr

Ser

750

Ala

Phe

Gly

Lys

Asp

830

Ala

Pro

Leu

Leu

Gly

Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln

895
Val

Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880

Ile

Thr
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900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215

193
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Trp Leu Gly Phe Ile

1220

Met Leu Cys Cys Met

1235

Ser Cys Gly Ser Cys

1250

Leu Lys Gly Val Lys

1265
<210> 52
211> 12

73

<212> PRT
213> N L5

<220>

Ala Gly Leu Ile Ala Ile

1225

Thr Ser Cys Cys Ser Cys

1240

Cys Lys Phe Asp Glu Asp

1255

Leu His Tyr Thr

1270

<223> Z¥AFNSars-CoV- 2| 288k 4 [l AT A& 27

<400> 52

Met Phe Val Phe

1

Asn Leu

Thr Arg

His Ser

50
Phe His
65

Asn Pro

Lys Ser

Lys Thr

Lys Val

130
Tyr His
145

Ser Ser

Met Asp

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys

Ala

Leu

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu
180

Leu Val Leu Leu Pro Leu

5
Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165
Gly

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150

Cys

Lys

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser

Thr

Gln

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp

Phe

Gly

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met

Glu

Asn
185

194

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr

170
Phe

Val

Ala

Phe

Phe

Gly

75

Gly

Ala

Pro

Ser

155

Val

Lys

Val Met Val Thr Ile

1230

Leu Lys Gly Cys Cys

1245

Asp Ser Glu Pro Val

1260

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu

Ser

Asn

Ser

Thr

Ser

45

Asn

Lys

Ala

Thr

Asn

125

Leu

Phe

Gln

Leu

Gln
Asn
30

Ser
Val
Arg
Ser
Leu
110
Val
Gly

Arg

Pro

190

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe

175
Glu

Val
Phe
Leu
Trp
Asp
80

Glu
Ser
Ile
Tyr
Tyr
160

Leu

Phe
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Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465

Asn

Phe

Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg

Gly

Gln

Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp

Val

Pro

Asn

Leu

Asp

Leu

Ala

260

Leu

Ala

Val

Glu

Glu

340

Lys

Ala

Asn

Gly

Asp

420

Trp

Leu

Ile

Glu

Thr

Ile
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly

485

Asn

Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Ile
Phe
Ile
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470

Phe

Gly

Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu

Asn

Val

Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile

Cys

Gly

Phe Lys Ile

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

Leu

425

Leu

Arg

Tyr

Tyr

Tyr

195

Gln
Asn
Thr
250
Tyr
Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe

490
Gln

Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475

Pro

Pro

Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly

Leu

Tyr

Ser
205
Ser
Arg
Asp
Tyr
Ile
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser

Gln

Arg

Lys

Ala

Phe

Ser

Leu

270

Thr

Thr

Phe

Asn

Val

350

Ser

Val

Asp

Gln

Thr

430

Gly

Lys

Thr

Ser

Val

His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr

495
Val

Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe
400
Gly
Cys
Asn
Phe
Cys
480

Gly

Val
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Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val

785

Asn

Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770

Lys

Phe

Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala

Gln

Ser

500
Glu

Asn

Gly

Gln

Gln

580

Ser

Gln

Gln

660

Thr

Ile

Ser

Thr

Met

740

Val

Ile

Gln

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

725

Tyr

Gly

Glu

Tyr

Ile
805

Leu
Val
Gly
550
Gly
Leu
Ile
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Ile
Ile
Ser
Gln
Lys

790
Leu

His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775

Thr

Pro

Ala
520
Asn
Leu
Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys

Pro

Asp

505

Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn

Pro

Pro

196

Ala
Cys
Glu
Ala
570
Asp
Thr
Thr
Arg
Leu
650
Ile
Arg
Ser
Ile
Ser
730
Ser
Gln
Thr

Ile

Ser
810

Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys

795
Lys

Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780

Asp

Pro

Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val

Phe

Ser

510
Gly

Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe

Gly

Lys

Pro
Phe
Phe
Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala

Gly

Arg
815

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe

800

Ser
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Pro Ala Glu Asp Ala Ala Phe Asn Lys Val Thr Leu Ala Asp Ala Gly
820 825 830
Phe Ile Lys Gln Tyr Gly Asp Cys Ala Gly Asp Ala Ala Ala Arg Asp
835 840 845
Leu Ile Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Ala Pro Pro Ala
850 855 860
Ala Thr Asp Glu Met Ile Ala Gln Tyr Thr Ser Ala Leu Leu Ala Gly
865 870 875 880
Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile
885 890 895
Pro Phe Pro Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Ala Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
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1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 53
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV- 2 582E AR 1428
<400> 53
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
Asn Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe
20 25 30
Thr Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu
35 40 45
His Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp
50 55 60
Phe His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp
65 70 75 80
Asn Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu
85 90 95
Lys Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser
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Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr

385
Val

Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290
Phe
Pro
Phe
Asn
Asn
370

Lys

Ile

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

Leu

Arg

100

Ser
Glu
Asn
Asn
Glu
180
Asn
Leu
Asp
Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala

Asn

Gly

Leu
Phe
Asn
Asn
165
Gly
Tle
Val
Leu
His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser

Asp

Asp
405

Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys
310
Tle
Phe
Tle
Phe
Leu

390
Glu

Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295
Gly
Val
Asn
Ser
Ser
375

Cys

Val

Val
120
Cys
Trp
Phe
Gly
Tyr
200
Leu
Gly
Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr

Phe

Arg

105

Asn

Asn

Met

Glu

Asn

185

Phe

Pro

Ile

Leu

Tyr

265

Glu

Ser

Tyr

Phe

Thr

345

Cys

Phe

Thr

Gln

199

Asn

Asp

Glu

Tyr

170

Phe

Lys

Gln

Asn

Thr

250

Tyr

Asn

Glu

Gln

Pro

330

Val

Lys

Asn

Ile
410

Ala
Pro
Ser
155
Val
Lys
Tle
Gly
Tle
235
Pro
Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val

395
Ala

Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300
Ser
Tle
Ala
Asp
Tyr
380

Tyr

Pro

Asn
125
Leu
Phe
Gln
Leu
Ser
205
Ser
Arg
Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly

Ala

Gly

110
Val

Gly
Arg
Pro
Arg
190
Lys
Ala
Phe
Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val

Asp

Gln

Val
Val
Val
Phe
175
Glu
His
Leu
Gln
Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser

Ser

Thr
415

Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val
320
Cys
Ala
Leu
Pro
Phe

400
Gly
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Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val

705

Ser

Ile
Ile
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690

Ala

Val

Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser

Tyr

Thr

Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle

Ser

Thr

Tyr

Asn

Tyr

Ser

Gly

485

Asn

Leu

Leu

Thr

Phe

565

Thr

Val

Gln

Leu

Thr

645

Glu

Gln

Ile

Asn

Glu

Asn

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

550

Gly

Leu

Ile

Asp

Thr

630

Cys

Thr

Ala

Asn

710
Ile

Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695

Ser

Leu

Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520
Asn
Leu
Asp
Ile
Pro
600
Asn
Thr
Gly
Ile
Ser
680
Thr

Ile

Pro

Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Ile
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala

Val

200

Pro

Asp

Lys

Gln

Phe

490

Gln

Ala

Cys

Glu

Ala

570

Asp

Thr

Thr

Arg

Leu

650

Ile

Arg

Ser

Ile

Ser

Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro

715
Met

Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700

Thr

Thr

Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala

Asn

Lys

Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn
Val
Thr
Glu
Ile
670
Ser
Glu

Phe

Thr

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

His

655

Cys

Val

Asn

Thr

Ser

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser

640

Val

Ala

Ala

Ser

Ile

720
Val
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Asp Cys Thr

Leu Leu Gln
755
Gly Ile Ala
770
Val Lys Gln
785
Asn Phe Ser

Phe Ala Glu

Phe Ile Lys
835
Leu Ile Cys
850
Ala Thr Asp
865
Thr Ile Thr

Pro Phe Ala

GIn Asn Val
915
Ser Ala Ile
930
Leu Gly Lys
945
Thr Leu Val

Leu Asn Asp

Ile Asp Arg
995
Thr Gln Gln
1010
Ala Ala Thr
1025

Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu
Gly
Leu
Lys
Tle
980
Leu

Leu

Lys

725
Tyr

Gly

Glu

Tyr

Ile

805

Ala

Tyr

Gln

Met

Gly

885

Gln

Tyr

Lys

Gln

Gln

965

Leu

Ile

Ile

Met

Ile Cys Gly Asp
745

Ser Phe Cys Thr

760
Gln Asp Lys Asn
775

Lys Thr Pro Pro

790

Leu Pro Asp Pro

Ala Phe Asn Lys
825

Gly Asp Cys Ala

840
Lys Phe Asn Gly
855

Ile Ala Gln Tyr

870

Trp Thr Phe Gly

Met Ala Tyr Arg
905

Glu Asn Gln Lys

920
Ile Gln Asp Ser
935
Asp Val Val Asn
950

Leu Ser Ser Asn

Ser Arg Leu Asp
985

Thr Gly Arg Leu

1000
Arg Ala Ala Glu
1015
Ser Glu Cys Val
1030

201

730

Ser

Gln

Thr

Ile

Ser

810

Val

Gly

Leu

Thr

Ala

890

Phe

Leu

Leu

Gln

Phe

970

Pro

Gln

Ile

Leu

Thr Glu Cys Ser
750

Leu Asn Arg Ala

765
GIn Glu Val Phe
780

Lys Asp Phe Gly

795

Lys Pro Ser Lys

Thr Leu Ala Asp
830

Asp Ala Ala Ala

845
Thr Val Ala Pro
860

Ser Ala Leu Leu

875

Gly Pro Ala Leu

Asn Gly Ile Gly
910

Ile Ala Asn Gln

925
Ser Ser Thr Pro
940

Asn Ala GIn Ala

955

Gly Ala Ile Ser

Pro Glu Ala Glu
990

Ser Leu Gln Thr

1005
Arg Ala Ser Ala
1020
Gly Gln Ser Lys
1035

735

Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe
Ser
Leu
Ser
975
Val
Tyr

Asn

Arg

Leu
Thr
Gln
Phe
800
Ser
Gly
Asp
Ala
Gly
880
Tle
Thr
Asn
Ala
Asn
960
Val
Gln
Val

Leu

Val
1040
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Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
<210> 54
211> 1273
<212> PRT
213> N T4
220>
223> RAFNISars-CoV -2 5E2E AR 1429
<400> 54
Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val
1 5 10 15
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Asn Leu Thr

Thr
His
Phe
65

Asn
Lys
Lys
Lys
Tyr
145
Ser
Met
Val
Pro
Pro
225
Leu
Gly
Arg
Val
Ser

305
Gln

Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle
210
Leu
Leu
Trp
Thr
Asp
290

Phe

Pro

Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195
Asn
Val
Ala
Thr
Phe
275
Cys

Thr

Thr

Thr

20

Val

Gln

Ile

Leu

Ile

100

Ser

Glu

Asn

Asn

Glu

180

Asn

Leu

Leu

Ala

260

Leu

Ala

Val

Glu

Arg

Tyr

Asp

His

Pro

85

Ile

Leu

Phe

Asn

Asn

165

Gly

Ile

Val

Leu

His

245

Gly

Leu

Leu

Glu

Ser

Thr
Tyr
Leu
Val
70

Phe
Arg
Leu
Gln
Lys
150
Cys
Lys
Asp
Arg
Pro
230
Arg
Ala
Lys
Asp
Lys

310
Ile

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp
215
Tle
Ser
Ala
Tyr
Pro
295

Gly

Val

Leu

Gly

Trp

Val
120
Cys

Phe
Gly
Tyr
200

Leu

Gly

Ala

Asn
280
Leu

Ile

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe
Pro
Tle
Leu
Tyr
265
Glu
Ser
Tyr

Phe

203

Pro Ala

Val Phe

Phe Phe

Asn Gly
75

Val Tyr

90

Phe Gly

Asn Ala

Asp Pro

Glu Ser
155

Tyr Val

170

Phe Lys

Lys Ile
Gln Gly
Asn Ile
235
Thr Pro
250
Tyr Val
Asn Gly
Glu Thr
Gln Thr

315

Pro Asn

Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe
220
Thr
Gly
Gly
Thr
Lys
300

Ser

Ile

Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser

205

Ser

Asp
Tyr
Ile
285
Cys

Asn

Thr

Asn
30

Ser
Val
Arg
Ser
Leu
110

Val

Gly

Phe
Ser
Leu
270
Thr
Thr

Phe

Asn

Ser

Val

Thr

Phe

Thr

95

Asp

Val

Val

Val

Phe

175

Glu

His

Leu

Gln

Ser

255

Gln

Asp

Leu

Arg

Leu

Phe
Leu
Trp
Asp
80

Glu
Ser
Tle
Tyr
Tyr
160
Leu
Phe
Thr
Glu
Thr
240
Ser
Pro
Ala
Lys
Val

320
Cys
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Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu
Lys
Gly
545
Pro
Arg
Gly

Ala

His
625

Phe
Asn
Asn
370
Lys
Tle
Tle
Tle
Asn
450
Arg
Gly
Gln
Ser
Ser
530
Leu
Phe
Asp
Gly
Val

610
Ala

Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515
Thr
Thr
Gln
Pro
Val
595

Leu

Asp

Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu
Asn
Gly
Gln
Gln
580
Ser

Tyr

Gln

325
Val

Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu
Leu
Thr
Phe
565
Thr
Val

Gln

Leu

Phe
Tle
Phe
Leu
390
Glu
Asn
Ser
Arg
Thr
470
Phe
Gly
Leu
Val
Gly
550
Gly
Leu
Tle

Asp

Thr
630

Asn
Ser
Ser
375
Cys
Val
Tyr
Asn
Leu
455
Glu
Asn
Val
His
Lys
535
Val
Arg
Glu
Thr
Val

615

Pro

Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Tle
Cys
Gly
Ala
520
Asn
Leu
Asp
Tle
Pro
600

Asn

Thr

Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys
Thr
Tle
Leu
585
Gly

Cys

Trp

204

330

Val
Lys
Asn
Tle
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala
Cys
Glu
Ala
570
Asp
Thr

Thr

Arg

Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr
Val
Ser
555
Asp
Tle
Asn

Glu

Val
635

Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn
540
Asn
Thr
Thr
Thr
Val

620
Tyr

Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525
Phe
Lys
Thr
Pro
Ser
605

Pro

Ser

Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly
Asn
Lys
Asp
Cys
590
Asn

Val

Thr

335
Tyr

Val

Ser

Ser

Thr

415

Gly

Gly

Pro

Pro

Tyr

495

Val

Pro

Phe

Phe

Ala

075

Ser

Gln

Ala

Gly

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu

560

Val

Phe

Val

Ile

Ser
640
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Asn

Asn

Ser

Ser

Val

705

Ser

Asp

Leu

Gly

Val

785

Asn

Pro

Phe

Leu

Ala

865

Thr

Pro

Gln

Ser

Leu

Val

Asn

Tyr

Gln

690

Ala

Val

Cys

Leu

Ile

770

Lys

Phe

Ala

Ile

Ile

850

Thr

Ile

Phe

Asn

Ala

930
Gly

Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys
835
Cys
Asp
Thr
Pro
Val
915

Ile

Lys

Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820
Gln
Ala
Glu
Ser
Met
900
Leu

Gly

Leu

Thr
645
Glu
Gln
Ile
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Ile
805
Ala
Tyr
Gln
Met
Gly
885
Gln
Tyr

Lys

Gln

Arg

Cys

Thr

Ala

Asn

710

Ile

Ile

Ser

Gln

Lys

790

Leu

Ala

Gly

Lys

Ile

870

Trp

Met

Glu

Ile

Asp

Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe
Asp
Phe
855
Ala
Thr
Ala
Asn
Gln

935
Val

Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys
840
Asn
Gln
Phe
Tyr
Gln
920

Asp

Val

Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825
Ala
Gly
Tyr
Gly
Arg
905
Lys
Ser

Asn

205

Leu Ile
650
Tle Gly

Arg Arg

Ser Leu

Ile Pro
715

Ser Met

730

Ser Thr

Gln Leu
Thr Gln
Ile Lys
795
Ser Lys
810
Val Thr
Gly Asp
Leu Thr
Thr Ser
875
Ala Gly
890
Phe Asn
Leu Ile

Leu Ser

Gln Asn

Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu
Ala
Val
860
Ala
Pro
Gly
Ala
Ser

940
Ala

Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala
845
Ala
Leu
Ala
Ile
Asn
925

Thr

Gln

Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830
Ala
Pro
Leu
Leu
Gly
910
Gln

Pro

Ala

His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala
Arg
Pro
Ala
Gln
895
Val
Phe

Ser

Leu

Val

Ala

Ala

Ser

Ile

720

Val

Leu

Thr

Gln

Phe

800

Ser

Gly

Asp

Ala

Gly

880

Ile

Thr

Asn

Ala

Asn
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945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
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Leu Lys Gly Val Lys Leu His Tyr Thr

1265

<210>
211>
212>
<213>

<220>

223>
<400>

95
1273
PRT

N L4

1270

ZRAF[Sars -CoV - 2| 545 F IAZ 1430
55

Met Phe Val Phe Leu Val Leu Leu Pro Leu

1

Asn

Thr

His

Phe

65

Asn

Lys

Lys

Lys

Tyr

145

Ser

Met

Val

Pro

Pro
225

Leu
Arg
Ser
50

His
Pro
Ser
Thr
Val
130
His
Ser
Asp
Phe
Tle

210
Leu

Thr
Gly
35

Thr
Ala
Val
Asn
Gln
115
Cys
Lys
Ala
Leu
Lys
195

Asn

Val

Thr
20

Val
Gln
Tle
Leu
Tle
100
Ser
Glu
Asn
Asn
Glu
180
Asn

Leu

Asp

Asp
His
Pro
85

Tle
Leu
Phe
Asn
Asn
165
Gly
Tle

Val

Leu

Thr

Tyr

Leu

Val

70

Phe

Arg

Leu

Gln

Lys

150

Cys

Lys

Asp

Arg

Pro
230

Gln
Pro
Phe
55

Ser
Asn
Gly
Tle
Phe
135
Ser
Thr
Gln
Gly
Asp

215
Ile

Leu
Asp
40

Leu
Gly
Asp
Trp
Val
120
Cys
Trp
Phe
Gly
Tyr
200

Leu

Gly

Pro
25

Lys
Pro
Thr
Gly
Tle
105
Asn
Asn
Met
Glu
Asn
185
Phe

Pro

Ile

207

10

Pro

Val

Phe

Asn

Val

90

Phe

Asn

Asp

Glu

Tyr

170

Phe

Lys

Gln

Asn

Val

Ala

Phe

Phe

Gly

75

Gly

Ala

Pro

Ser

155

Val

Lys

Ile

Gly

Ile
235

Ser
Tyr
Arg
Ser
60

Thr
Phe
Thr
Thr
Phe
140
Glu
Ser
Asn
Tyr
Phe

220
Thr

Ser
Thr
Ser
45

Asn
Lys
Ala
Thr
Asn
125
Leu
Phe
Gln
Leu
Ser
205

Ser

Arg

Gln

Asn

30

Ser

Val

Arg

Ser

Leu

110

Val

Gly

Arg

Pro

190

Lys

Ala

Phe

Cys
15

Ser
Val
Thr
Phe
Thr
95

Asp
Val
Val
Val
Phe
175
Glu
His
Leu

Gln

Val

Phe

Leu

Trp

Asp

80

Glu

Ser

Ile

Tyr

Tyr

160

Leu

Phe

Thr

Glu

Thr
240
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Leu Leu Ala

Gly
Arg
Val
Ser
305
Gln
Pro
Trp
Tyr
Thr
385
Val
Lys
Val
Tyr
Glu
465
Asn
Phe
Leu

Lys

Gly

Trp

Thr

Asp

290

Phe

Pro

Phe

Asn

Asn

370

Lys

Ile

Ile

Ile

Asn

450

Gly

Gln

Ser

Ser

530
Leu

Thr
Phe
275
Cys
Thr
Thr
Gly
Arg
355
Ser
Leu
Arg
Ala
Ala
435
Tyr
Asp
Val
Pro
Phe
515

Thr

Thr

Leu
Ala
260
Leu
Ala
Val
Glu
Glu
340
Lys
Ala
Asn
Gly
Asp
420
Trp
Leu
Tle
Glu
Thr
500
Glu

Asn

Gly

His
245
Gly
Leu
Leu
Glu
Ser
325
Val
Arg
Ser
Asp
Asp
405
Tyr
Asn
Tyr
Ser
Gly
485
Asn
Leu

Leu

Thr

Arg

Ala

Lys

Asp

Lys

310

Ile

Phe

Ile

Phe

Leu

390

Glu

Asn

Ser

Arg

Thr

470

Phe

Gly

Leu

Val

Gly

Ser

Ala

Tyr

Pro

295

Gly

Val

Asn

Ser

Ser

375

Cys

Val

Tyr

Asn

Leu

455

Glu

Asn

Val

His

Lys

535
Val

Tyr
Ala
Asn
280
Leu
Ile
Arg
Ala
Asn
360
Thr
Phe
Arg
Lys
Asn
440
Phe
Ile
Cys
Gly
Ala
520

Asn

Leu

Leu Thr Pro

Tyr
265
Glu
Ser
Tyr
Phe
Thr
345
Cys
Phe
Thr
Gln
Leu
425
Leu
Arg
Tyr
Tyr
Tyr
505
Pro
Lys

Thr

208

250
Tyr

Asn
Glu
Gln
Pro
330
Arg
Val
Lys
Asn
Ile
410
Pro
Asp
Lys
Gln
Phe
490
Gln
Ala

Cys

Glu

Val
Gly
Thr
Thr
315
Asn
Phe
Ala
Cys
Val
395
Ala
Asp
Ser
Ser
Ala
475
Pro
Pro
Thr

Val

Ser

Gly
Gly
Thr
Lys
300
Ser
Ile
Ala
Asp
Tyr
380
Tyr
Pro
Asp
Lys
Asn
460
Gly
Leu
Tyr
Val
Asn

540

Asn

Asp
Tyr
Tle
285
Cys
Asn
Thr
Ser
Tyr
365
Gly
Ala
Gly
Phe
Val
445
Leu
Ser
Gln
Arg
Cys
525

Phe

Lys

Ser
Leu
270
Thr
Thr
Phe
Asn
Val
350
Ser
Val
Asp
Gln
Thr
430
Gly
Lys
Thr
Ser
Val
510
Gly

Asn

Lys

Ser
255
Gln
Asp
Leu
Arg
Leu
335
Tyr
Val
Ser
Ser
Thr
415
Gly
Gly
Pro
Pro
Tyr
495
Val
Pro

Phe

Phe

Ser

Pro

Ala

Lys

Val

320

Cys

Ala

Leu

Pro

Phe

400

Gly

Cys

Asn

Phe

Cys

480

Gly

Val

Lys

Asn

Leu
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545

Pro
Arg
Gly
Ala
His
625
Asn
Asn
Ser
Ser
Val
705
Ser
Asp
Leu
Gly
Val
785
Asn
Pro

Phe

Leu

Phe
Asp
Gly
Val
610
Ala
Val
Asn
Tyr
Gln
690
Ala
Val
Cys
Leu
Tle
770
Lys
Phe
Ala

Ile

Ile
850

Gln
Pro
Val
595
Leu
Asp
Phe
Ser
Gln
675
Ser
Tyr
Thr
Thr
Gln
755
Ala
Gln
Ser
Glu
Lys

835
Cys

Gln
Gln
580
Ser
Tyr
Gln
Gln
Tyr
660
Thr
Tle
Ser
Thr
Met
740
Tyr
Val
Tle
Gln
Asp
820

Gln

Ala

Phe
565
Thr
Val
Gln
Leu
Thr
645
Glu
Gln
Tle
Asn
Glu
725
Tyr
Gly
Glu
Tyr
Tle
805
Ala

Tyr

Gln

550
Gly

Leu
Tle
Asp
Thr
630
Arg
Cys
Thr
Ala
Asn
710
Tle
Tle
Ser
Gln
Lys
790
Leu
Ala

Gly

Lys

Arg
Glu
Thr
Val
615
Pro
Ala
Asp
Asn
Tyr
695
Ser
Leu
Cys
Phe
Asp
775
Thr
Pro
Phe

Asp

Phe
855

Asp
Tle
Pro
600
Asn
Thr
Gly
Tle
Ser
680
Thr
Tle
Pro
Gly
Cys
760
Lys
Pro
Asp
Asn
Cys

840

Asn

Tle
Leu
585
Gly
Cys
Trp
Cys
Pro
665
Pro
Met
Ala
Val
Asp
745
Thr
Asn
Pro
Pro
Lys
825

Ala

Gly

209

Ala
570
Asp
Thr
Thr
Arg
Leu
650
Tle
Arg
Ser
Tle
Ser
730
Ser
Gln
Thr
Tle
Ser
810
Val

Gly

Leu

555
Asp

Tle
Asn
Glu
Val
635
Tle
Gly
Arg
Leu
Pro
715
Met
Thr
Leu
Gln
Lys
795
Lys
Thr

Asp

Thr

Thr
Thr
Thr
Val
620
Tyr
Gly
Ala
Ala
Gly
700
Thr
Thr
Glu
Asn
Glu
780
Asp
Pro
Leu

Ala

Val
860

Thr
Pro
Ser
605
Pro
Ser
Ala
Gly
Arg
685
Ala
Asn
Lys
Cys
Arg
765
Val
Phe
Ser
Ala
Ala

845
Ala

Asp
Cys
590
Asn
Val
Thr
Glu
Tle
670
Ser
Glu
Phe
Thr
Ser
750
Ala
Phe
Gly
Lys
Asp
830

Ala

Pro

Ala
575
Ser
Gln
Ala
Gly
His
655
Cys
Val
Asn
Thr
Ser
735
Asn
Leu
Ala
Gly
Arg
815
Ala

Arg

Pro

560
Val

Phe
Val
Tle
Ser
640
Val
Ala
Ala
Ser
Tle
720
Val
Leu
Thr
Gln
Phe
800
Ser
Gly

Asp

Ala
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Ala Thr Asp Glu Met Ile Ala Gln Tyr Thr Ser Ala Leu Leu Ala Gly
865 870 875 880
Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Pro Ala Leu Gln Ile
885 890 895
Pro Phe Pro Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr
900 905 910
Gln Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn
915 920 925
Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Pro Ser Ala
930 935 940
Leu Gly Lys Leu GIn Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
945 950 955 960
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
965 970 975
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
980 985 990
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
995 1000 1005
Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
1010 1015 1020
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val
1025 1030 1035 1040
Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ser Ala
1045 1050 1055
Pro His Gly Val Val Phe Leu His Val Thr Tyr Val Pro Ala Gln Glu
1060 1065 1070
Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys His Asp Gly Lys Ala His
1075 1080 1085
Phe Pro Arg Glu Gly Val Phe Val Ser Asn Gly Thr His Trp Phe Val
1090 1095 1100
Thr Gln Arg Asn Phe Tyr Glu Pro Gln Ile Ile Thr Thr Asp Asn Thr
1105 1110 1115 1120
Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Val Asn Asn Thr
1125 1130 1135
Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu
1140 1145 1150
Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp
1155 1160 1165
Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp
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1170 1175 1180
Arg Leu Asn Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu
1185 1190 1195 1200
Gln Glu Leu Gly Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Ile
1205 1210 1215
Trp Leu Gly Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile
1220 1225 1230
Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys Cys
1235 1240 1245
Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val
1250 1255 1260
Leu Lys Gly Val Lys Leu His Tyr Thr
1265 1270
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41

212

K2
SPIKELMX1 | PSKRSFIEDLLFNKVTL | aa (& 812-828
NCOA1LXD1 | SQTSHKLVQLLTTTAEQ | aa  {i ¥ 627-643
NCOA2LDX1 | SKGQTKLLQLLTTKSDQ | aa & 635-651
SPIKELMX1 | PSKRSFIEDLLFNKVTL | aa  {ii & 812-828
NCOA1LXD2 | TERHKILHRLLQEGSPS | aa i F 684-700
NCOA2LDX2 | KEKHKILHRLLQDSSSP | aa  {/ 8 684-700
SPIKELMX1 | PSKRSFIEDLLFNKVTL | aa (V& 812-828
NCOA1LXD3 | SKDHQLLRYLLDKDEKD | aa v & 743-759
NCOA2LDX3 | KKENALLRYLLOKDDTK | aa i & 739-755
SPIKELMX1 | PSKRSFIEDLLFNKVTL | aa {v& 812-828
NCOA1LXD4 | QCISSQLDELLCPPTTV | aa & 987-923
NCOA2LDX4 | PSDEGALLDQLYLALRN | aa  fi & le73-1e89
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