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Identification and Analysis of Sequence Signatures over time in Influenza A Viruses.

Student: Po-Chin Tu Advisor: Dr. Yhu-jyh Hu
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College of Computer Science

National Chiao Tung University

Abstract

The high mutability makes the prediction of the host range of influenza A viruses (1AV)
difficult. Because of their vast genetic diversity and unique host range, IAV have caused
recurrent annual epidemics and several major worldwide pandemics in_human history. The
emergence and spread of novel IAV remain of major global concern; therefore, increased
understanding of the host range is essential to maintain the efficacy of antiviral drugs and
influenza vaccines. The analysis of a considerable amount of available viral sequence data
provides a cost-effective approach for the identification of host-associated genomic signatures
as host-range determinants. In this thesis, we proposed an alternative measure for the
evaluation of the host-specific characteristic sites in the 1AV based on the adjusted Rand index
(ARI), and produced a novel catalogue of genomic signatures from the viral sequence data in
the NCBI. In addition, to chronologically analyze the genomic signatures, we divided the
virus data into chronological groups, and then identified the genomic signatures from these
groups. Our chronological analytical approach provided results on the adaptive variability of
signatures, which correlated with previous studies’ findings, and indicated prospective

adaptation trends that warrant further investigation.
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Segment | PB2 PB1 PA NP M1 M2 NS1 NS2

length 759 757 716 498 252 97 230 121

3.5 Over-Sampling

TRIESR 3-1 T 0T DLESR A [EIYE Rz bt 2 R s E R BTy R E L AEEE
RN ERARZEIVENR T - NEREBIFIIEEL SRR T E
2/3~3/4 Fe 45 TFE R B 5 s B N R EE B R RE B D T NBUR s 35
FFIIBERS - ZEIER A g Sl RS R REOb) IEER - —REH
R 5 =0 A DUR D E R Sg T Frig e VS SR 93 Bl By Over-sampling > Under-sampling[10 >
11] > EWtE 77557 B ER DB R &R e e B I 2 R0 o R &R EAH [E] » DUR RS
AR ERIE T EUR D 2R VB E R EAE E - fEAE R IR I 2T
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WPt 2 LT Over-Sampling AYEHE - ERGIZERE 220 ZE 1902~2013 4 PBI %
HHE Avian VS. Human < EHVESFEES - BEREIRERFAVER S 3823 0 NER
RUR Y IAES Ry 2874 45 > [HEFF Over-sampling FREE AJEREHY 2874 455 rhEtd
RS hNE] 3823 2 > WL EBLEBUREIVHR BT YIER—E - 27 Sampling EifEAT]
REE N RbEtE TR A EE N NItEE T A SR — E B ERY Sampling RE
NN » DUk B 5 i s (E 24 - EAEE P EMHERELT 500 %X
Over-sampling > AFILASEES o

3-6 ARI (Adjusted Rand Index)

MR E Al B R EUR SR d B R 248 o B TR E R UL & - FRAFIPT(E
FHfN 7774k ARI(Adjusted Rand Index)[12] » #&5H{F A ARI HERESFE 5 =0E KB %
FR5IHELE H4% %8 over-sampling SEHIAE EYfE R FIE T 40T » FE LR M TR I B 2y

BUOLE - BHIPEET - 457 O={012 022 00> on}o ik P={ps> p22 .o ptan DK
Q={ d> G’ ... o} srhlRdEs O M1 ERVSEGE R - Hisa YR

U:=1pl,=Uj.=lqj=OandpiﬁpF@’ gnog=Bforl<izi<r: 1<j=j<s.

eSO @RI E &R A LA FUEETE -
1B 1012 o) f£ P #pfElEl—8F - BAE Q W ER—Ef -
B 20000 o fE P #ERF—RE > BAE QU R 5F -
1B 3:0i - ojfE PHITIER=FF - AlME Q #r e E—FF -
B 40> o #E PHENF—EE > 11E Q /T EARE—RE -
<a> b ¢ d B EmMUEFESE HIRA KRB > RIE SR H S A B

|- O:

®&,
c r=a+b+c+d.
e 2

]

a LUK d R R S BESS R AT S [EIREIE R HED 53 10 RUEFR R HHEIRVEC B e i [13]
RIEVES T 0 2 1 8l R R E T B (R FERE - & RI By 1 Bt AR M
STERERSEEME o HRE RIAYIISENIER 0 - [NIEE Hubert LUK Arabie f£271&1E

HT ARI ASEFUS(ERIEN] HATRME e ttade , fEfp 1 51 4




generalized hyper geometric model T~ > Heffm] DURE Hb —SL g B AV B ER A FURE L att-H
B M AAT

! ?(a+dj—[[a+bj(a+cj+[a+dj(b+dj]
ART=" 2
" | ~[a+b)(a+o)+(e+d)b+d)]

BEH ARL FEERE R EORERARHEE - ERANVERT P AREZX
sequences J& FAUF—(E¥fE - e.g. avian vs. human- i Q AFRZEFHLRELBEFIIE
ARESTE - FEESTEEEREIEGIE (ie. the site) A s ARME (T BRI FZE &
VIR EFAESR T 0 LRI A E TR U B - (15 83 R A
R AnRpak » At e EARIE M 3 E e T P={(s1> 20 'S37 Sa2 S50 So)
(570 Sg* 8o Swo SuMRFELe MHBILAIE 1 AVREAMREATAILIE 2B Q ={(s1)
(2> s3> S4° S5° Sg)> (S7> Sg So)* (Sw’ Su)HURZ ° ANAMIHIT T LURE
LB 2 AR B LU 7EF R={(S1> Sz sg” So)» (S27 S3* Sa’ S5 S5 S0’ Su)}
HRFZ - P Q BEHIZKAY ARI{E 55 0.58 - ffif P LUK R B H{ZkHY ARI EHRAE 0.13. R4
IS SRR ] USSR 4 LRI E 2 JR{S B RES /3 HRIERT R [F] » = Milligan DUR
Cooper HIIF5E [141H4RE] > B MR E B R L E R B AT T /A% ARI 2 A FIATH

BEITE - NI AR ERE RN E VRO ERFEE -
& 3-3 A ARI SIRURIEGRSE 2 B 775 | B B R i E AR

Host | Sequence | Site 1 | Site 2

S1 P P
S2 Q
S

Avian ¥ Q Q
S4 Q Q
S5 Q Q
Se Q Q
S7 C p
Sg C P

Human
So C P
S10 L Q




ARI

0.58

0.13




U0 ~ B BasE R BT -

FERLEEE - FfMTETES T Guang-Wu Chen[2]Fr{# HIHY Entropy > Miotto[3]FfT{i FHHY

MI(Mutual Information) DL Kz Fe MR I A ST &mHY ARI(Adjusted Rand Index)— 3t = Ffl{F fui8
FHEEREI A IRl e EER B E E 25" AR BHETER B — %4
HBEFRERZ AU BRI AR IR AR R E5a LB PR EZ I ERHE
BERELE 0 DLEIRR T T DU B

1.

H 1902 fFDIAK 2013 = H K fib o #fE 57 71 B Avian > Human > Swine » A %l
TR 38R /8 Top-20 EEFERH (B - R M [EIRF T AT Entropy > MI> ARl =fHA[H
ST E T H AR ER [EIR R R (I B R Ry BE BRI AT REE

5t Entropy 587E Top-20 iY77 =55 BIEEA [E427E. . Entropy fE{E /L1 RE A
B IR 2 & i KIS Rk 7 B4 EP07ERT (£ 7Y Amino Acid 275 R
5 - FEARERIEA - EEEEIRT 20 245 1k

MI DI, ARI Y3657 - IR B HAS KRR E S SRR 2 S FHEE © i
AR L I P BT S AR E F /N2 KBRS - S EUFE R 20 SAIANE © 1F REk A
fJ(Candidate signature) & BRI B > Wi SR EZAL BN EVIRERT R
Amino Acid 2 & A [E] > B A EIFRAFIA 58E Ry B IR E R -

] = 55— o A WA (RS 7+ 58— ~ BT Human LUK Avian 7 [y EE 22
B TET 5 o S5 ~ $13F Human BARz Swine 22 RSIRY S8 SR UM © FHFY
BMIFT RSk S 2l 2013 £ HIE » FEEERFTE & iadh R AR 2
{5:7& Guang-Wu Chen > Miotto SEHYET BG4S RA—LbopTELE: - #ELLES P 2RI
BT R A WL A B R o EB o Rl a0 — ~ FERIE
FERER (TR R AV ER BRI AV ECER) > ETR B IR E
R B SR I P SR 1 B S B BRI (Validity) s — ~ fERTRFARE
M REEREAE - ARERRSEE(LE  EGE R T L E (Identity)

FEHFEAELHYIE ST Avian Human Swine it JEir 55 25 B fY Top-20 EZFHELE
TN EEFE & Y R R R R B R T A e R L B - G ieE]
Pandemic ¥ A B SR BB #IHY R B A —EAVEZME4] - RLFMEE AR
RV E R R R

1902 £-~1918 4E

1919 -~1958 4

1958 £-~1968 4F

1969 H~1977 4E

1978 £-~2009 4F

m o0 w >
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F. 2010 4£~2013 4E

PLEAEFAERR © B —(EFE R R 7 PR RIE 52 _E28IOR R SEHIEAC > R
B AR SRS 2 B EAEESEE - DU REAARE - EHE
R B 1L -

F AR ot oy R R (E - P SR L 7 Ml Cl ] S (T S 55
SRR T AR G - — ~ AENEEE R MEE —E A E R L E (Validity) £
ANEFERERE ML B REEREIEIATHE T MR RS —EEAER
(2010 ~2013 £E)& A oy B BRH L B A Ry R A S o > H— 2 — (B BAE T
AIERER Yo —(EEE L E (B EN R ES - fERg—EEAEE
BA - HEENFEMUEZISE « B R ES A M A & E R

irE - {EfERE QR A S L E

= FENEFRERE T — B R R i B (dentity): e fIEt L ([EEER
T—EAEEEEOENRHE N - DUZU BN T SE AR —E 70
fREs - PAR R IR H IR s L Sl

4. VR E et R
4.1.1 1902 #EDISEZ 2013 £ FHJi - AR EUR &S Avian -

Human ¥f&ERY Top-20 B84 1T &

TEPEET - TM T 2R S R S EEER AT » W HARBIRS A B &R 8
TR ZE B Y B Bt S T EEe T 7 o 3l BRI BAR RIS T P (S Y UE R = 52
AT MTEC Y E B - LUREAMIEIFEEA Entropy > M1~ ARl =& #E R 1902 F 1L
ARE 2013 - K » Avian Bl Human 7 Y EE ST &

Entropy Pt FHARCHIERZ i Bl (L B e & B B R 720 R » RGP 25+ B i & YiE
Entropy {EMHTN > H/NBIAAR i & PtE AL B AR AR e & A [E - BURERE
HZEHER] 20 #4551k BORE 2 9A A EMERAME ik

MI DLUKz ARI AIEARIRED T =CFrat R aREY MI B5{E LRz ARI B IR E INTES I
HUBE KR/ NFsRiT 20 ZEAE RIS S5 1E -

Fe oA =TGR HARAVEE SR > Mo DA HLU N ER SR - HHA Entropy FYRER

= BFCHLY BYIRE Entropy (HEHRE » EEEA RS TR [E— L ERTFREY Amino
Acid A Fy B — BRI IE U - Entropy fEHIER EREE R 555 - ZRIKER - PB2 588 2
(B & Avian 7Y Amino Acid %2&~F &y A 1fij Human FY Amino Acid Al I' T &2F i2fE 5T o
588 ¥1)X Entropy [fl S L # IR EEEAR YA ZK - B 588 JE 2 (& B IR RAVE
BRHE(IE - B EE Entropy 7E HIFGEEE G E2KAYEE ARl > LR MI §588—1LE o

ARI DR MI N EE SR B EEEG YN M 8% — » 35 HRM s —AVHBIE BRI = M1 2L
J2 ARI B 72 BEEPE LRSI & 7T DASR AN AR » S ST e J7 =0RTE T3 2R A B B2 R (el

11



HE£4 {8 Spearman Rank Correlation 51 E {ifaE 5 LAY ZE M » 4558 Spearman Rank
Correlation HYE{EAE /\{[&l Segment EFJEFLATE 0.8~0.9 /A5 » HHILAE SR P 0 LARS i 45 WA
TR EEMER ZNEREERK  (HE2FER TR - R MIA S EYiE
HERHAA B R Amino Acid 2R - MIELEE ARI B B DL T RafE B P
1. E SN B & YFEFT AL E Amino acid AH[EIfr BEER S » {7522 8 {H
Segment 7 4 TR 1885 » AH— 2 Hih 2 4 {F Segment & H(PB1> PB2> NS1 »NS2)
MI B TR B R B R B L ARIZRAY 2 [T H R 4 {[E Segment(PA» NP> M1
M2)BEZRGH MIEIE RN AR BB - (HHLZ2 B RREAYR
2. BRI B FRHY Amino acid AH[E » H A IR F AVE R L B
FECHTHEIEY AR BRHIARER - 2= 4-1 1t MIHY 14 $4 % 18 HBI(HERZ L E 7y BT
HFEHY Amino acid RAH[E] » (E{KRZAEEHES 13 HIALE 81 SRVHES %1% » (R dEdt
8 {[l Segment 2 12 F (25355 4 {j& Segment (PB1 > PB2 » PA>» M1 > M2)MI L& ARI
A IEFEHEF RS A=K 0 3 (i Segment(NP » NS2)- 43Pk » 5 —{li Segment
(NS1)ARI3%1{&%4 MI °
&R DL ERIEATRMT AT DABR At - 2B S » MI PR ARIEVERERT RS » B
ERfLUREEE R DA TEE ERA L ENAE TG RRERET - BeffTrT LI AR
H 8/8 tlE: 100%HYHER"T &t M1 2REYZ% » ELEE MI (Y 4/8 Hiigh/E 50%= FET2% 5 1
e PP AP 2B ZE - MI LS EERR S ) LU T milPiE A (#=HY Amino acid 1§
ENAEEET - BfIARKRFREESRE TR - GG R RN g HE
FATATAIAYREE - (5 ARMIEE (BTSN S 7/8 tile 87.5%HE i MI 1Y 4/8 t3LE 50%
RGBS Pl it & R Z e 2 DA IR & B 2R e E {20 B2 S8 A TR
A BRI mAV IS MIAEEIR AR BERIR55Z88Y—T7 » R R] AR SIS
HEiEFUE F © ARE—{ELLEBDS A SSEMITHYTTA
R4 Ball =15 A A PRl R TV EE 22 R & RE » RIERH AR iEFE 774
Firat B 2R Top-20 (E AT 2 F T A & W HIRP el @ EE U E EFH
B — {8 E MBI B U= 2 Amino acid MH[E| FEAE A S EH D Ry b - S 1902 524 2013
. Avian B4 Human /\{[&l Segment fYEE ZHFH I B IRFTRFEE G R TR 3= 4-2 o H TR
FEEH AR PTG EIV SR L E Rt BEE 1% » % (i Segment HYEE ] DUH.FE 4-3
HASLEE Ny 104 ([ - H AP EE Rl 2o BiHY Segment © PB1» PB2 » NP » PA » AJ DU ET]
Miotto FTZEHHY RNA EEHEE I Er PB12PB2 2 NP PA» B EIAES S BEHVE R ELE -
1T B ZE R A ER o AE 8] 4-1 2 [E| 4-8 A DI ZE F%lH Segment HY /AT 5 T £ {El I
RIS E R 20 & 4-4 > (FEFRMEREHR 7 —LEbifrplEi s - 2 M1 B - 11
4-5 FR] DUFIEE FIE BRI BB W (EEE - F—EEER
membrane-binding-region ZHEEWE E%[15] » 56 &2 EHI{i1/> RNP-binding-region IHEEIE B
[16] > 2 H i M2 BVE 7y - BRI EAEEEMERHES - 1EE 4-6 Hr] DUSTEH
R M2 (EEREIE S 3 FHEE - S —SEEE EENIIRE Trans
membrane IHEEEES[17 » 18] » S5—EEEHZALY M2e Extracellular domain E&E5%[17 » 19] »
% _EHE > —E% amphipathic-helix[18] > 5 =S BRI Z (77> M1binding site[20] Z & 1&
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E% o PR B3R FIFE S ARI 155 T 488 104 {EHVE SRR > ELIEAHRIEEE Miotto FTfs
FHY 68 {MEE RIS » FHNIMEVERHR RV CHIE £ 1902 £ 2013 4F - [hi
FHREEEE# Miotto FTERFAVAEAHIE 1902 422 2006 SEARIY B By 88T o [RIEAE Avian DLR.
Human HYEE BRI E - B FIFI A ARl BEET R =05 210y B 22 f i BB
Miotto FHEL » DA EA 0T DASE— Lo B H &S AR Sy )5 - 1Z 800 TP Hal Rig R A
HREBFFTIE AT EE - DL Segment PB2 Fyf3 » {iLH 453 » 559 » 684 Ky BHAY B SR ir
B IE 81 B NHEHEZER I E  Segment PB1 AYH /i1 & 179 » 216 » 298 » 327 »
361> 375> 430> 486 > 517 » 581 > 584 > 621 > 741 B E A MAIE > Segment PA
HIER ST E 204 » 256 > 277 FHHrEAIALE > iLE 65 > 66 > 400 - 421 HINFE By EE TR E
fir'E > Segment NP (Y45 » 109 » 217 » 293 » 351 > 3535372 > 422 » 442 > 452 > 455
PV E SR E 0 375 0 423 F R E SR U E © Segment M1 HYER 3 218 0 227
o B B HRE UL B > Segment M2 fi7 & 16 > 18 » 82289 » 55 » 93 IRl E RtV ER
BHARMATE > Segment NS1 {i7B 48 > 59 » 67 » 70 » 112> 114> 125 » 171 > 209 E¥iHy
HEREALE » (1E 22 » 84 N EEERHALE > H(=% Segment NS2 HYHE /(i1 & 57
89 Ry¥rHAVEEFTE(LE » 60 N EHE N ELE » TEAGEEY 3K 45 5 -

Z A EE Chen HYELEREESRANT » FHIA Chen FifSEFHHYEDRL A 1902~2009 4F - [ A1
22 R{f1EE Chen (Y758 EAREE 5 FEEEEL Miotto HYZE RISk Ay By/D—8E > BT Chen Fiisd
TE BRI R B A R e E AEER I E - (HFEH AR DU P &R
i By BOBTHY R (% FRAIPTE/EEE Chen 253830 T aF S EE B RHEUILE » LLAL Chen 1Y 47 {EEE
TR - Ay 104 (M=% EiF20 0 (5 7E PB2 iy EE ZRHE I B 9 0 64 > 105 »
292 > 368 > 453 > 559 > 661 » 674 > 684 > PB1 FEHAVHAIA 179 - 216 > 298 > 361> 375 -
430 > 486 » 517 » 581 > 584 » 621 » 741 » PA HYEB5) 204 » 256 » 277 » 337 > 382 » NP ¥t
BHA{i7 BiE: 136 > 217 » 351 » 353 » 442 » 452 5 FEjA M1 Bl M2 4751 By 218 » 227 LU F; 14 >
16 > 18 » 28 > 54 » 55 > 825 89 » fu{& NS1 i NS2 HY&07-HIl{iE B &5 48 259 » 60 > 67 » 70 >
112 » 114 » 125 » 174 > 209 » 215 » DL 57 » 70 » 89 o FLEEHGHIA £ 4-6 o

AR R BAFIFRER R Y A ERH1902 2~2013 4F) Bl AR B 2S5 AR BV - E R
(1902 £F~2006 4 ~ 1902 2009 fE)VERTH A » Fr S EIT B RHE L BA B2 214
o LT A E 2007 £ 2 {2 86% 2010 ez BB RIE 3 Pk iV EFE 2 LIBTP B
FIELER - FATRFE R R &

— ~ 1902 ££~2006 4F ~ 2007 4£~2013 4E(Miotto)

.~ 1902 ££~2009 4E ~ 2010 ££~2013 4E(Chen)

KeTemBEEREIENVESEEE - T8y MR RE ww » —  EREEARE
YT e E R B B SR E B R B R I FE R AU B S i R L
(Validity) 5 — ~ fERTRFRIEM E HEEREMUE - ARERCHE(LE » HIB0EkE
& A P8 (Identity) - fR45 Miotto DJEIRVFARIEE 351 3 4-7 » MHREE Chen ]
ZERERE I 7 4-8 - T AERIELIE B AR 2 FE S MHELEL » DIRTTRFCEE
HIATE » Al DUR B B — it E R U BB B FE R B BRI EE 2T
A EEREER MR — ST SIS N EE R U BN g2 F Ty
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Bt > FE F LR 22 1] DURFAT 28 0 B B R B B R T R A B L IR
ERH L EHVE TS 2 BBt ES R -




7% 4 1 Avian VS. Human S ZE (8 ARl LK M1 1E Segment PB2 7 S8 DL Ry (X 32 farkk

e

Hp s ORI BENIZR Avian B Human 25 5 R {CRAV R I EAH R AR
Bz - MIGTROGZUH I E 81 > 591 DLk 645 B A LLSEFR PR3 Amino acid H [F]HY1E
12 - 1 ARI IS 81 HILAETET - DIHRAAE MIESS 13 Pt AR ARAE ARG ]
A IERTEID - 1 ARI EH 2 20 4 F IEEFP R84 -

o

ARI Ml

pos. value Avian_AA Human_AA pos. value Avian_AA Human_AA
271 0.70 T (85%) A (88%) 271 0.74 T (85%) A (88%)

588 0.56 A (91%) IT (52% 38%) 588 0.71 A (91%) IT (52% 38%)
684 0.53 A (93%) S(74%) 292 0.55 1(75%) TV (51% 36%)
292 0.41 1 (75%) TV (51% 36%) 684 0.54 A (93%) S (74%)

453 0.39 P (86%) SH (40% 39%) 453 0.50 P (86%) SH (40% 39%)
627 0.26 E (94%) KE (53% 44%) 627 0.32 E (94%) KE (53% 44%)
475 0.26 L (94%) ML (51% 42%) 64 0.31 M (84%) TM (49% 38%)
368 0.25 R (91%) KR (50% 42%) 567 0.31 D (90%) ND (51% 45%)
559 0.24 T (87%) IT (38% 31%) 559 0.31 T (87%) IT (38% 31%)
567 0.23 D (90%) ND (51% 45%) 105 0.31 T (84%) VT (47% 42%)
64 0.23 M (84%) TM (49% 38%) 475 0.31 L (94%) ML (51% 42%)
613 0.23 V (93%) TV (48% 46%) 199 0.31 A (86%) SA (51% 43%)
199 0.23 A (86%) SA (51% 43%) 81 0.31 T (85%) TM (43% 38%)
674 0.22 A (90%) TA (50% 46%) 613 0.30 V (93%) TV (48% 46%)
702 0.21 K'(90%) RK(51% 46%) 368 0.30 R (91%) KR (50% 42%)
44 0.20 A (85%) SA (49% 43%) 674 0.28 A (90%) TA (50% 46%)
105 0.20 T (84%) VT (47% 42%) 9 0.28 D (78%) ND (46% 42%)
661 0.19 A (88%) TA (51% 45%) 44 0.27 A (85%) SA (49% 43%)
9 0.17 D (78%) ND (46% 42%) 645 0.23 M (95%) ML (57% 39%)
81 0.17 T (85%) TM (43% 38%) 591 0.23 Q (93%) QR (57% 39%)

a. Pos.3% position 7 4EES
b. Avian_AA 3 Avian :Z {11 &HY Amino acid {t3
c. Human_AA 3 human FZAI'EHY Amino acid ({3

2% 4 21902 4% 2013 £E Avian VS. Human £ Segment 7 EE R4S —E5 35

FfRERHY Amino acid A1 30%HYER > > HHZAAEGFRA/NER - 40 SA
RS A i 30%H. S>A 5 A LR
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1902 £~2013 4E Avian VS. Human BB E — &%

Segment Position Avian amino acid Human amino acid
PB2 271 | T (85%) A (88%)
588 | A (91%) IT (52% 38%)
684 | A (93%) S (74%)
292 | 1(75%) TV (51% 36%)
453 | P (86%) SH (40% 39%))
627 | E (94%) KE (53% 44%)
475 | L (94%) ML (51% 42%)
368 | R (91%) KR (50% 42%)
559 | T (87%) IT (38% 31%)
567 | D (90%) ND (51% 45%)
64 | M (84%) TM (49% 38%)
613 | V (93%) TV (48% 46%)
199 | A (86%) SA (51% 43%)
674 | A (90%) TA (50% 46%)
702 | K (90%) RK (51% 46%)
44 | A (85%) SA (49% 43%)
105 | T (84%) VT (47% 42%)
661 | A (88%) TA (51% 45%)
9 | D(78%) ND (46% 42%)
PB1 336 | V(93%) 1(85%)
581 | E (86%) D (82%)
361 | S (91%) R (69%)
486 | R (90%) K (69%)
741 | A (82%) S (70%)
584 | R (84%) Q (69%)
216 | S (91%) G (66%)
621 | Q(82%) RQ (65% 30%)
430 | R (80%) K (72%)
179 | M (90%) IM (49% 32%)
298 | L (93%) IL (50% 46%)
327 | R(93%) KR (49% 46%)
517 | 1(86%) VI (48% 47%)
375 | NS (53% 32%) S (73%)
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PA 356 | K (95%) R (88%)
409 | S (84%) N (89%)
204 | R (88%) K (76%)
277 | S (92%) HY (35% 35%)
382 | E (90%) D (75%)
256 | R (90%) K (61%)
268 | L (95%) IL (53% 43%)
552 | T (94%) ST (53% 42%)
337 | A (91%) SA (53% 41%)
404 | A (91%) SA (54% 41%)
225 | S (88%) CS (53% 43%)
28 | P (89%) LP (52% 42%)
55 | D (89%) ND (53% 43%)
57| R (87%) QR (53% 42%)
100-| V (56%) AV (52% 42%)
NP 33 | V (94%) | (86%)
305 | R (93%) K (88%)
357 | Q (88%) K (88%)
100 | R (94%) V (64%)
313 | F (92%) Y (63%)
351 | R (84%) K (78%)
136 | L (81%) 1(58%)
283 | L (93%) PL (63% 34%)
61 | 1(93%) LI (61% 34%)
353 | V (75%) SI (45% 30%)
16 .G (89%) DG (61% 33%)
214 | R (92%) KR (61% 35%)
293 | R (92%) KR (62% 37%)
452 | R (77%) K (73%)
217 | 1(90%) S (43%)
422 | R (89%) KR (61% 35%)
442 | T (88%) AT (61% 35%)
455 | D (87%) ED (60% 35%)
372 | E (87%) DE (62% 36%)
109 | 1 (91%) VI (58% 36%)
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M1 115 | V (93%) IV (56% 36%)

137 | T (91%) AT (57% 35%)

121 | T (88%) AT (57% 35%)

218 | T (91%) AT (49% 45%)

227 | A (85%) TA (48% 46%)
M2 14 | G (90%) E (96%)

57 | Y (96%) HY (66% 30%)

20 | .S (93%) N (69%)

18 | K (58%) R (96%)

86 | V (86%) A (54%)

54 | R (94%) L (44%)

78 | Q (94%) K (41%)

11| T.(87%) IT (68% 31%)

55 | LF (60% 33%) F (90%)

16 | E (85%) GE (65% 34%)

93 [ N (71%) S (47%)

28 | 1 (66%) V (72%)

82 | S (70%) N (52%)

89 | G (73%) SG (37% 34%)
NS1 60 | AE (55% 40%) V. (87%)

114 | S (66%) P (90%)

48 | S (94%) N (75%)

125 | D (95%) E (70%)

227 | E (73%) R (54%)

70 | E (67%) K (90%)

171 | D (62%) IY (37% 33%)

81 [ 1(94%) MI (56% 36%)

209 | DN (65% 30%) N (75%)

59 | R (60%) HL (37% 34%)

112 | AT (57% 41%) El (37% 33%)

67 | R (70%) KW (36% 34%)

215 | P (77%) TP (55% 40%)
NS2 70 | S (86%) G (87%)

57 | S (93%) YS (34% 33%)
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89

1 (61%)

TA (44% 31%)

107

L (92%)

FL (48% 44%)




2% 4 31902~2013 Avian VS. Human %[ Segment [ B2 B & B8 =32
Num. of Signature Z&/REE T BEAVEE -

Segment | PB2 PB1 PA NP M1 M2 NS1 NS2 Total
Num. of |19 14 15 20 5 14 13 4 104
Signature
PB2 (Avian vs. Human) SR Polymorphism
I-A* Binding Motif
PB1 Binding RNA cap Binding
NP Binding
\ \ \ \ \ \ — 1
o s Lo
AtoA D AM T ! I ! R P L ' Tp A VvV E AAA K !
e I ! I ———
HtoH M %m E | EI E ﬂﬂ ' ITNDIT T\."_E ETIS_K !
! B H !
II] ?IG 1&2 3CII4 3éﬂ 4..;:5 Sé‘l GCIIT GéS 7;8
19sites: o 4464 105 199 271292 368 453 475 559567588613627661674684702

4 1 PB2 Avian VS. Human B B4 E{IL B AT =
HITHDHEEE: - HIERES Suft epitope MINE Lef (- EEY (21-26]

PB1 (Avian vs. Human)

Epitope Region_

PA Binding PB2 Binding
cRNA Binding
VRNA Binding —
AtoA M L RV Sns R RO ER | Q Al
HtoH M L K1 RS K | K M| Da | RQ s
l:ll TIG 1;1 363 3;9 4&4 5;0 GEIIS Gé1 ?&7
14 sites: 179 216 208 327336361375 430 486 517 581522 621 741

4 2 PB1 Avian VS. Human B3B8 B 43 filE

MHEAHYIHREEEES -

SRS

B2 epitope A E FEAMIEES [27-31)
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PA (Avian vs. Human)
B7 Binding Motif

K ¢ Binding Motif

Proteolysis PB1 Binding R ——
AtoA P DR' V i R'S RLS AK EAS T :
Hto H P NDar AV K (s KHYH SAR DSAN ST }

CII TIZ 1:13 2‘;5 2&6 353 450 SCII‘I 5;3 G:“ ?‘IIS
15 sites: 28 5557 100 204 225 256268277 337356 382404409 552

4 3 PA Avian VS. Human = ZE4SEMIE 9 1flE
FEREAVIIREIEE, - &EfEEEL - HE epitope = AE LEAIE L [28 5 32-36]
NP (Avian vs. Human)
PB2 interaction doman
I-A® Binding Motif

AtoA G VvV 1 R I L LRI LR RF RVQ E R TRD
HtoH bG 1 U vv o1 KRS | PLKRK Y Kl K DE KR AT K ED

CII BIG 1CIICI 1;9 169 2:19 269 3;8 368 4:‘8 468
20 sites: 16 33 61 1001090 136 214217 283293305313 351353357372 422 442452455

4 4 NP Avian VS. Human S ZRHE (i B 77 1l

MHRHEVIIREERE: - 45TEIEEL - BUE epitope SNE CEHCERRL (21 0 37-38]
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M1 (Avian vs. Human)
Nuclear localization signal

NS2 Binding
Membrane Binding region RNP Binding region
AtoA | : : vt T ! ! T A !
HtoH : : f . war oAt : AT A E
! .‘ .‘ .‘ ! .‘ .‘ .‘ ! .‘ ‘.
1] 25 50 76 101 126 151 176 202 227 252
5 sites: 115121 137 218 227

4 5 M1 Avian VS. Human = B4 30 B o AhE]
FERARYIIREIEES » 4SHEIEEY » B2 epitope A FEAIEES [15-16 »  39-40]

M2 (Avian vs. Human)

M1 Binding

Epitope Region
Amphipathic-helix Loops "een

A11 Binding Motif

Trans membrane

M2e Extracellular

AtoA | 1 | | | i i } i |
T GEKRS I : . RLEY : Qs ve n |
- 1w T I I T T T ! —
HtoH T EGERIN v | i LEH, ! K N A'sg s |
i i i i | ! ! ! : :
I I I I I ] | | i |
r + + + } ; ; ! ! .' .'
0 10 19 29 39 49 58 68 T 87 a7
14 sites: 11 141618 20 28 545557 78 82 86 92 93

4 6 M2 Avian VS. Human BB 1300 B 0 AT E]
FREMITHAEIRES - 4EREIRER » oV epitope =B FEEIEES [17-20 0 325 41]
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NS1 (Avian vs. Human)

Nuclear localization signal
L |

Epitope Region

B7 Binding Motif
= Nuclear export PDZ Ligand motif

PABII Bindjn
SH2/SH3 Binding fe

elF4Gl Binding
RNA Binding Linker domain Disordered tail

AtoA ' S RAERV | ATS D | b DN PoE
HtoH : I:N mvﬂlx M gp E | Iy N P R

0 23 46 69 92 115 138 161 184 207 2I3IJ
13 sites: 48 596067720 81 112114 125 171 200 215 227

4 7 NS1 Avian VS. Human 88326580 B 10 Bl
FHRARDHREE B - &EREIEEY > Ez epitope S50 (B EEHEIEE: [32 0 42-54]
NS2 (Avian vs. Human)
M1 Binding
Epitope Region
Nuclear export

AtoA : : : : s | s | ' : L :
HtoH | | | s | G BT R |

1] 12 24 36 48 6I1 7.3 SIS QIT 'IIIJE 1&1
4 sites: 57 70 89 107

4 8 NS2 Avian VS. Human BB 45401 B 77 1hilEl
MHREARYIHREEES - &EIEET - 20E epitope S0 & _EHCIEEL [40 > 54-57]
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= 4 4 FHRAEFRAT RS SRR

Segment Position Function Reference
number

PB2 196-210 I-Ab Binding Motif [21]
590-591 SR Polymorphism [22]
449-495 > 736-739 Nuclear Localization Signal [23]
1-269 > 580-683 NP Binding [24]
1-131 » 580-759 PB1 Binding [24]
242-282 > 538-577 RNA cap Binding [25]
363-404 RNA cap Binding [26]

PB1 430-438 > 482-490 Epitope Region [27]
1-25 PA Binding [28]
600-747 PB2 Binding [28]
181-195 » 203-252 Nuclear Localization Signal [29]
1-83 > 233-249 > 494-757 | vRNA Binding [30]
1-139 - 267-493 cRNA Binding [31]

PA 273-282 B7 Binding Motif [32]
333-341 KdBinding Motif [33]
124-139 » 186-247 Nuclear Localization Signal [34]
1-85 > 124-139 > proteolysis [35]
186-247
408-412 > 668-692 PB1 Binding [28][36]
595-666 > 706-716

NP 91-120 I-AP Binding Motif [21]
257-498 PB2 interaction domain [37]
3-13 5 198-216 Nuclear Localization Signal [38]

M1 1-164 Membrane binding region [15][16]
165-252 RNP Binding region [16]
101-105 Nuclear Localization Signal [39]
89-164 NS2 Binding [40]

M2 26-44 Trans membrane [17][18]
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1-23 M2e Extracellular domain [17][19]
46-62 Amphipathic-helix [18]
70-73 M1 binding [20]
69-84 Epitope Region [41]
70-78 A1l Binding Motif [32]

NS1 1-73 RNA Binding [42] [43]
75-79 Linker domain [44]
202-230 Disordered tail [45]
89-93 » 164-167 > 213-216 | SH2/SH3 Binding [46] [47]
138-147 Nuclear export [48]
81-113 elFAGI Binding [49] [50]
184-186 CPSF Binding [50] [51]
223-230 PABII Binding [50] [51]
227-230 PDZ ligand motif [52]
34-38 » 216-221 Nuclear Localization Signal [53]
106-115 » 163-171 B7 Binding Motif [32]
120-136 Epitope Region [54]

NS2 19-35 » 85-101 Epitope Region [54]
102-109 Epitope Region [55]
12-21 > 81-100 Nuclear export [56] [57]
54-121 M1 Binding [40]

Z< 4 5 Avian VS. Human & SIS > ARI SHE4E L EL Miotto 45 Lk > tHEF

Avian VS. Human E5 S5 5.8 Miotto fH &7

Segment | ¥Ry B TR B N R EEF
(A

PB2 453 > 559 » 684 81

PB1 179 » 216 » 298 » 327 » 361 » 375 » 430 > 486 > 517 > 581 » | 4

584 > 621 > 741

PA 204 > 256 > 277 65 > 66 > 400
421

NP 109 > 217 » 293 » 351 > 353 » 372 » 422 5 442 > 452 > 455 | 375 5 423

M1 218 » 227 i

M2 16 > 18 > 55> 82> 89 > 93 it

VAR
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NS1

48 > 59 - 6770112 > 114 > 125> 171 > 209 22 > 84

NS2

57 > 89 60

73 4 6 Avian VS. Human SR E > ARI SHELEFEL Chen 455 L0 M # 3%

Avian VS. Human EEZFHHAI B L Chen fHEFE

Segment | FrElHVE R E(IE

PB2 964105292 368 > 453 > 559 > 661 > 674 > 684

PB1 179 » 216 > 298 » 361 > 375 » 430 » 486 > 517 » 581 > 584 » 621 > 741
PA 204 > 256 > 277 > 337 > 382

NP 136 » 217 » 351 » 353 » 442 > 452

M1 218 » 227

M2 14 > 16 > 18 » 28 » 54 » 55 > 82 > 89

NS1 48 » 59 > 606770112 > 114 > 125 > 171 > 209 » 215

NS2 57 > 70 > 89

% 47 Avian VS. Human S 3RES i B AL S L%

P GE IR FUETRHEL 2006 4F fy o Bkl - 43 Ry IR R > 1902 72006 LUK
2007 ££~2013 4 > FTHI L RHIHEEERE LARTSEEBIR Y 30% Ry fte
FA& L EPR O ST I ARAES:
Hty(validity) - i EERHAAr EEE R FEOFE RN B E -
&L Validity) - 1E I FEE R B BRI 2 I .
S (f(Identity) » fEATASNEE P —EREZERELE . HigRREEES(0E -
&rto(ldentity) » FEFTAEREH N —ER/ERNEWE - HEEMR B REF%
BB -

Avian VS. Human BESURFHE(I7 B RE AL (L 30AE > P FHHYARARETEILL 2006 48 By o By
B oy Ry W EFEAIER 1902 4272006 4FLL K 2007 #E~2013 4F

Segment Position Avian amino acid transition Human amino acid transition
PB2 9 | D=D N—D
44 | A=A S—A
64 | M=M T—M
81| T=T M—>T
105 | T=T M—>T
199 | A=A S—A
368 | R=R K—RK
463 | I=1 Vi—>I
475 | L=L M—LM
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567 | D=D N—DN
613 | V= TV
627 | E=E K—EK
661 | A= T—AT
674 | A=A T—>AT
702 | K=K R—KR
54 | K=K K—RK
65 | E=E E—DE
147 | I=1I I->TI
184 | T=T T—>AT
B2 SYRSSS S—GS
315 | M=M M—>IM
340 | R=R RK—K
559 | T=T TA—>I
590 | G=G G—>S
591 1"0=0 0—RO
645 | M=M M—1LM
292 | I=I TV
45S)RESE H—>S
588 | A=A I->TI
684 | A=A SA—S
271 |\ I=T A=A
PB1 212 | I=L VL->L
12 | V= V—>1IV
179 MI—>I
216,| 8= GS—>G
298| L= LT
339 | I= I—>MI
364 | L=L L—>IL
386 | R= R—K
517 | I=1I I->V
587 | A= A—>VA
618 | E=E E—DE
638 | E=E E—DE
728 =T I->VI
327 | R=R K—RK
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361 | S=S RS—R
430 = KR—K
486 | R=R KR—>K
584 QR—0
621 | Q=0 RO—R
336 | V= I=1
581 | E=E D=D
741 | A= S=S
PA 28 | P=P L—>PL
55| D=D N—DN
57 | R=R Q—RO
65 | S=S L—>S
66 | G=G DG
100 | V=V A—VA
225 | S=S CC0
268 | L=L I->LT
337 | A=A S—AS
400 | PSP L—->PL
404 | A=A S—AS
421 | S=S I->S
5528 T=T S—TS
85| T=T T—>IT
186 | G=G G—>SG
204 | R=R KR—K
213 | R=R R—>KR
256 | R=R KR—>K
262 | K=K K—RK
275 | P=P P—LP
336 | L=L L—>ML
362 | K=K K—RK
407 | I=I I->VI
277 | S=S Y—H
356 | K=K R=R
382 | E=E D=D
409 | 5S=5 N=N

28




NP 16 | G=G D—GD
61| I=I L—->IL
214 | R= K—RK
283 | L= P—>LP
375 | D=D G—D
423 | A= S—A
21 = N—DN
53 | E=E E—DE
119 =T I->VI
189 | M=M M—>IM
217 =i SI->V
289 | Y=Y Y—>HY
353 | V= S—I
400 | R=R R—KR
425 =als IV>VI
430 |"T=T T—>ST
444 'T=T I->VI
456 | V=V VoLV
100 | R= V—>1IV
136 | L= MI—>T
357 | Q= K=K
313 | E=F Y—>VY
33 | V= I=1
305\ R=R K=K
351 | R=R K=K
452" h\R=R K=K
M1 115 | v= I-5VI
121 | T= A—TA
137 | T= A—>TA
167 | T= AT—>T
205 | V= IV>V
218 | T=T A—>TA
227 | A= TA—T
239 | A= TA—A
30| D=D D—SD
116 | A= A—>SA
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142 | V=V V—>A
166 VoAV
207 | S=S S—NS
209 | A= A—>TA
214 | O=Q Q—HQ
M2 11 | T=T I->TI
16 | E=E G—EG
20 | S=S N—>SN
28 | I=I V—>1IV
54 | R=R LoR
S =Y H—>YH
78 | O=0Q K—0
82 | S=5 N—>SN
86 | V=V A—VA
89 | G=G S—>G
93 | N=N S—>SN
18 | KR=KR R=R
3 S=S S—>N
43 | L=L L—>TL
14 | G=G E=E
55 | LE=LF F=F
NS1 21 | R=R Q0—>RQ
22 | F=F V—>EV
23 | A=A VA—>A
41 | K=K RK—>K
81| I=TI M—IM
84 | V=V TV
98 | M=M LM—M
101 | b=D ND—D
112 | AT=AT E—T
166 | L=L F—>LF
196 | E=E KE—E
215 | P=P T—>PT
229 | E=E K—FE
59 | R=R H—>L
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189 | D=D D—>GD
217 | K=K K—E
70 | E=E K=K
114 | S=S p=P
125 | D=D ED—>E
171 | D=D I->Y
227 | E=E R=R
48 | S=S N=N
60 | AE=AE V=V
NS2 14 | M=M L—M
60 | S=S N—>S
107 | L=L F—>L
6 | V=V VoMV
32 | I=I I->VI
34 10=0 0—RO
40 | LT>L LTI>T
48 | A=A A—>TA
57 RS=S SL—oY
63 | G=G G—EG
115 | T=T T—>AT
89 [ I=1 TI>A
1080 5=S G=G

Z% 4 8 Avian VS. Human BB (i1 B R EL s s L

P FHRYAUETHL 2009 E RydpBedth o oo Ry IE R R -

1902 F£~2009 S DL K,

2010 ££~2013 £ > FTYIHIZRAHZZERE LA AT R 7Y 30% Ry ReE -
FRE AL EE O HIRIVESRE:

£ (Validity) >
4L (Validity) -
B {1 (Identity) »
4t (Identity)

B -

(EE BRI BRI FE R B E

(EIRE A R BB A E RN L E -

EFTEFNEE N —EREER IS - HiARREE
 FEFTAERER T EMEENEUE - BRI

E8LE -
STESHS

Avian VS. Human 8 RIS B B AR (ERAS  ATEEARYFCERILL 2009 £ 577 B2

A oy R EE AR

1902 F£~2009 L) fz 2010 F~2013

Segment

Position

Avian amino acid

Human amino acid
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transition transition
PB2 9 | D=D ND—D
44 | A=A SA—A
64 | M=M TM—M
81 | T=T MT—>T
105 | T=T VT—>T
199 | A=A SA—>A
368 | R=R KR—R
475 | L=L ML—>L
567 | D=D ND—D
613 | V=V VSV
627 | E=E KE—E
661 | A=A TASA
674 | A=A TASA
702 | K=K RK—K
54 | K=K KRR
65 | E=E ED—D
147 | I=1 IT>T
184 || T=T TA—A
225 | S=S5 SG—G
315 | M=M MI—>I
340 | R=R KR—K
590 | G=G SG—>S
591 | O=0Q OR—R
645 | M=M ML—>L
292 | I=I TV—>V
453 | P=P HS—S
559{7E=TE IT>I
588 | A=A IT>T
271 | T=T A=A
684 | A=A S=S
PB1 327 | R=R KR—R
12 | v= V—>I
175 | D=D DN—N
298 | L= LI>I
339 | I=I IM—>M
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364 | L=L LI->T
517 =1 V>V
587 | A= AV
618 | E=E ED—D
638 | E=E ED—D
728 | I=1 V>V
179 | M=M IM—>I
216 | S=S GS—G
4861 R=R KR—K
336 | V=V I=1
361 1'S=S R=R
430 | R=R K=K
581, E=E D=D
584 | R=R 0=0
621 | ©=0 R=R
741 | A=A S8
PA 28 | b= LP—>P
55 | D= ND—D
57 | R= OR—R
100 | V=V AV—V
225 | S=S CS—>S
268 | L=L II->L
337 | A=A SA—>A
404 | A=A SA—>A
552 | T=T ST—T
85 | T=T TI—>I
186 | G=G GS—>SG
213 | R=R RK—KR
262 | K=K KR—>R
275 | P=P PL—>L
323 | VI>IV V=V
336 | L=L LM—ML
362 | K=K KR—R
407 | I=I V>V
277 | S=S YH—H
204 | R=R K=K
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256 | R=R K=K
356 | K= R=
382 | E= D=D
409 | S= N=
NP 16 | G=G DG—G
61| I=I LI>I
109 | I=I VIi—>I
214 | R= KR—R
283 | L=L PL—>L
293 | R= KR—R
372 | E=E DE—E
422 | R= KRR
442 | T= AT—HT
455 | D= ED—D
21 | N= N—>D
189 | M=M M—IM
190 | V=V V—>AV
289 | Y=Y Y—>HY
400 | R=R R—KR
425 | I= IV>V
430 | T= T—>ST
433 [ = T—NT
444 | I=1 I-5VI
456 | V=V V—>LV
100 | R=R VT
136 | M=M IM—>I
217 =1 S—>V
B188 oS Y>>V
353 | V= S—I
33 | V=V I=1
305 | R= K=K
351 K=K
357 | Q=0 K=K
452 | R=R K=K
M1 115 | V=V V>V
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121 | T=T AT—>T
137 | T=T AT—>T
167 | T=T AT—>T
205 | V=V IV>V
218 | T=T AT—>T
227 | A=A TA—A
239 | A=A TA—A
30| D=D D—S
1164 A=A A—>S
142 | V=V V—A
166 | vV>VA VA—>A
207 | S=S SN—N
209, A=A A>T
214 | 0=Q O—H
M2 11 | T=T I->TI
16 | E=E GE—>EG
20| S=S N—>SN
28 | I>1V V—>IV
54 | R=R L—>RL
55 | LF—>FL F=F
57 | Y=Y H—>YH
78 | ©=0 K—>QK
82 | S»>SN N—>SN
86 | V=V A—>VA
89 | G=G SG—>GS
93 | N=N S—NS
BilwgS=S SN—N
438 TI=L L—>TL
77 | R=R R—0OR
14 | G=G E=E
18 | K=K R=R
NS1 21 | R= QOR—R
22 | F=F VEF-SF
81| I= MI—>I
215 | P=P TP—P

35




227 | E=E R=R

115
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4.1.2 1902 FEDIFRZE 2013 £ HJE A BLHEUEEE HE Swine Human ¥

T Top-20 BB ERHE( &

TELLETH - T T 2R et =t B S FEER A - W HARBBEIR SR ELE R 8
FHRREZ2 E Y B BRas S TTERE T - W BARSR P ML AERA 22 A A R E R = R
AT ML B S - B[R (E AT Entropy » M1 ARI =TGR 1902 F LUK E
2013 = HJE&& > Human B Swine 7 RV EE BEFFE1 E -

= E T A E R AL B A 5200 E 4.1.1 iR B A1 » 4£ Human DA
Jz Swine YRR H > ARI DIk MI VERZLRE A ELLHG R 8% — » #EEMTS: /YA
FAE RIS MI ELAE ARI —i5iseer 3 baith s Y A (B 1221 5 R i B %
PUR 2 BB R AL EE (CFRHY Amino acid AH[E] [E A 1 AY B BT i B HE 4 SRR
HIFAZR > FEICERBIARES » % 4-9 H1 MI Y EE =245t A8 L B W B4R { X Y Amino Acid
FEEIRIIETY - AR ARl HEIZE 10 44 HEETEEY « # i EEERanvss L - B
] DLEF4A L > FF Swine VS Human BYE[5r » MI BLE, ARI FNZEERELRS - (HEHEE
&R HE DB - e E—#riE st S b A 5 IR G RIITE AT (AR
Amino acid fHEHY NS HETY @ B BE A IR 2 ML EEEw DAEN > ARIA 4
{iE Segment(PB1°PB2> NP> M2 NS2) 1l 5 B8 B L B 55 4D A M1 gk 4 ([E Segment(PA >
M1 > NST)IFEL MI 352 - Z5 2 DA ARER fE FH ARI S-S AYAS S 2 R/ 8/8 thxt &
100% > EEFE M1 HY 4/8 5 /e S0%ZAREFHEEATT S A E(EES (7 7> MI 2R ARI 5525
HI T > T 55— b R R IR B R B B AL A PR % B HE A VBT > ARTERY M
Y Segment(PA > NP » M2 > NS1)74 4 i » S-F-HY segment(PB1 - M1 > NS2)75 3 {E » ARI
%S MIHY Segment A PB2 [T 2 » #AERGHERATES » ARI EE M1 4B 2 D FHIHR Ty
7/8 W5k 87.5%If M1 F45 4/8 Hijh/E 50% » F&rH Eafbbi P nT AP 2K HYE 58 [ = fd
FHET ARl B (EEEEOZH 553 MTTH A

RIEEE 7 Human B Swine BYEE ZRHE L B0 E — R BR B E—8AH R AV E0E - BIER
F AR 518 7 AFTaT L SREY. Top-20 /E Rk M2 SR B » W B IRFal e B
FHEUL B B 5 R B — (B B BT Fin & (3 2 Amino acid TH[E] M A~ S IR E Y Ky 1k - ¥
J7A 1902 4 % 2013 4F Swine B Human /\{[&l Segment iy SE 2 Rz i B I MRHES FE 7Y 552
4-10 - [T EZFHEU B 3 AR el o 5 T E] 4-9 2 [El 4-16 & AHEH Uk il 0055 4-4 -

TETEIMMFEH ARl FTfs- Rl E ZHRHE AL B E Z & [E R0 Segment EHERHEI B
BN 3 4-11 YadLayiE 2% 65 ([ tHEtERAZE B AT tHHV45 5 » PB2 > PA» NP >
NS1 72 &(EH T E B A KREfVIE S » TR R iE 2 (E Segment Ff il & EIFEHEIZZHY
4y JLELE NS1 REREAE Avian VS. Human 22 Swine VS. Human EVE KIEAYEE 2 &
o BEAMFIHA S E NS1 1E Swine VS. Human B AR B IZBE A & EL R At - #5HH
4-15 A]DUEE BV ZZ TSR, - B — &)Y RNA-binding-domain [42] » 55—
& EFRIFREAE Linker domain 2 IHEEIGES [44] © DL disordered tail [45] NS2 Hy&04y » E
PR B N A 52 2 B1—LE Functional MY E &(HE2E —(HEEZREUE

37



t# A EERAERARIELRE (experimentally-determined-epitope) ARANE [54 » 55] » F&EHfE
4-16 R DABHZZ S (EFH SR -

br T BBAI IR FInvsE R 2o - IR BRIV E R A AE#IE £ 1902 42 2013
A LEAEFHREER# Guang-Wu Chen FirER FHAVAEAE#IE 1902 4F % 2009 FEARHY B Fy BT o
RIFEAE Swine DUz Human BYEZERHE(LE > TR ARl R R =0T fEE1HY
BRI BB Guang-Wu Chen AHEL » DUN A 0] DA 2 —Sb B H &S SRAH AV T - 72
o M Rereat B 7 R AR B E PSR A2 2 DL Segment PB2 S f3l» fi7 & 105 »
292 > 453 5 567 > 588 > 674 > 684 > 702 E¥iEYEEEMEAIE » Segment PB1 AYEL4T o
8 327 BErEESESAIE > Segment PA YT L& 100 > 204 > 225 5 268 » 277 »
337 > 356 > 404 E¥rEIAIALE © Segment NP BYZE4T o 16 0 34 > 61 > 109 > 214 > 217 »
283 > 293 > 313 5 372> 375 > 422 > 442 > 455 Fyd A EREUE (I E » Segment M1 5]
43 115 > 218 BB YRS B > Segment M2 i/ B 14 > 16 .28 » 54 > 78 > 82 > 89
B B E I © Segment NS1 fi7 B 21°22°25°2681°84>91>95
114> 166 > 1712206 > 209 » 211 » 215 » 227 » 228 BN EEL AL E » £%1% Segment NS2
HIER ML 32 Feifir LAY EE SR B » BERSEE R AR 4-12 iy -

fEEERM U E—aiamifEm=] P Aalam - —  fEWEFE R EEER
i B G R B B R TR B S R i 5l B S i L (Validity) 5 —
FERRFEREM S REERELE - BRER A E(LE  IsEsiea e b
(Identity) = 535 Chen FiE /3 V(R ST T&E R IR 58 4-13 » {7 L —EfrieEaEss
SIEEME 22 BT A SRS B2 RER - AR MLEHRAATE L » KA NI EFEE Ty
HOITEREE(BIBTE - 1M Identity HEFRIETZAE Swine VS. Human £ E 5 NEE B2
RISEAHEFEE] Avian VS. Human VS 75> EERIO A RIS & 1Y B R B HY -
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%< 4 9 swine VS. Human SR (i1 B ARI DU MI{E Segment PA - S5i{E DR (R KLl

*®
O EF RSN EE ZEEREE > MILE 208 DAk 421 FH B EH]
LSRR X% Amino acid AH[EIHVIF & EE ARl E S HIRAERTEAVEH -

AR Mi
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
204 0.31 | R(72%) K (76%) 277 0.31 | S(58%) HY (35% 35%)
356 0.28 | KR (59% 35%) | R (88%) 28 0.29 | P (70%) LP (52% 42%)
268 0.23 | L (89%) IL(53% 43%) 208 0.28 | TK (49% 37%) | T (73%)
552 0.22 | T (86%) ST (53% 42%) | 204 0.27 | R (72%) K (76%)
225 0.22 | S (86%) CS (53% 43%) | 337 0.27 | A(79%) SA (53% 41%)
100 0.21 | V(84%) AV (52% 42%) | 225 0.26 | S (86%) CS (53% 43%)
337 0.20 | A (79%) SA (53% 41%) | 421 0.26 | S (88%) SI (43% 32%)
277 0.20 | S (58%) HY (35% 35%) | 356 0.25 | KR (59% 35%) | R (88%)
404 0.20 | A (84%) SA (54% 41%) | 552 0.25 | T (86%) ST (53% 42%)
323 0.19 | VI (50% 43%) | V (94%) 268 0.25 | L (89%) IL (53% 43%)
28 0.17 | P (70%) LP (52% 42%) | 323 0.24 | VI (50% 43%) | V.(94%)
421 0.16 | S (88%) SI (43% 32%) 100 0.23 | V(84%) AV (52% 42%)
385 0.13 | K (90%) KR (56% 40%) | 184 0.23 | S (64%) SN (56% 40%)
66 0.12 | G (79%) GD (43% 40%) | 321 0.23 | N (56%) YN (40% 39%)
208 0.12 | TK (49% 37%) | T (73%) 272 0.21 | D (69%) DN (52% 42%)
383 0.12 | D (90%) DN (57% 39%) 66 0.20{ G (79%) GD (43% 40%)
668 0.12 | 1 (86%) IV (56% 40%) | 404 0.19 | A (84%) SA (54% 41%)
65 0.11 | S(70%) SL(42% 41%) | 263 0.18 | T (60%) T (95%)
57 0.11 | R(73%) QR (53% 42%) 65 0.18 | S (70%) SL (42% 41%)
343 0.10 | A(89%) A (54%) 343 0.18 | A (89%) A (54%)

7% 4 10 1902 £ % 2013 4F Swine vs.Human % Segment 7 B8 41— F

BT AR Amino acid AN &S 30%HVEL 7y > HHEZAEZEGEFR R A/NMER > 4 SA
RS A B 30%H S>A Fir 5 AEER

1902 £~2013 4 Swine VS. Human B HMIE —EF

Segment Position Swine amino acid Human amino acid
PB2 292 | 1 (60%) TV (51% 36%)

684 | A (64%) S (74%)

567 | D (88%) ND (51% 45%)

105 | T (84%) VT (47% 42%)
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44 | A (84%) SA (49% 43%)
453 | P (60%) SH (40% 39%))
674 | A (82%) TA (50% 46%)
702 | K (84%) RK (51% 46%)
588 | AT (41% 41%) IT (52% 38%)
PB1 327 | R (87%) KR (49% 46%)
PA 204 | R(72%) K (76%)
356 | KR (59% 35%) R (88%)
268 | L (89%) IL (53% 43%)
552 | T (86%) ST (53% 42%)
225 | S.(86%) CS (53% 43%)
100.| V (84%) AV (52% 42%)
337 | A (79%) SA (53% 41%)
277 | S (58%) HY (35% 35%)
404 | A (84%) SA (54% 41%)
NP 313 | F (75%) Y (63%)
283 | L (89%) PL (63% 34%)
372 | E (89%) DE (62% 36%)
293 | R (89%) KR (62% 37%)
442 | T (89%) AT (61% 35%)
455 | D (89%) ED (60% 35%)
16 | G (85%) DG (61% 33%)
61 | 1(86%) LI (61% 34%)
422 | R (89%) KR (61% 35%)
214 | R (84%) KR (61% 35%)
109 | | (85%) VI (58% 36%)
375 | D (82%) GD (36% 34%)
34 | G (80%) DG (46% 41%)
217 | 1 (65%) S (43%)
M1 137 | T (90%) AT (57% 35%)
115 | V (90%) IV (56% 36%)
218 | T (92%) AT (49% 45%)
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M2 57 | Y (92%) HY (66% 30%)
86 | V (92%) A (54%)
93 | N (88%) S (47%)
78 | Q (94%) K (41%)
14 | GE (55% 44%) E (96%)
54 | R (84%) L (44%)
89 | G (91%) SG (37% 34%)
28 | 1 (43%) V (72%)
82 | 5(82%) N (52%)
16 | E (81%) GE (65% 34%)
NS1 81 | 1(93%) MI (56% 36%)
206 | R (49%) SC (60% 33%)
22| F (95%) VF (53% 40%)
114 | SP (59% 39%) P (90%)
209 | DN'(63% 34%) N (75%)
211 | R (94%) GR (52% 44%)
215 | P (85%) TP (55% 40%)
21 | R (92%) QR (54% 42%)
84 |V (92%) TV (37% 36%)
95 | L (94%) IL (43% 42%)
166 | L 95%) FL (50% 48%)
171 | D (51%) Y (37% 33%)
91 | AT (55% 35%) TS (63% 33%)
26 | G (87%) EG (45% 36%)
25 | N (61%) QN (61% 33%)
227.| G (24%) R (54%)
228 | P (22%) S (59%)
NS2 107 | L (94%) FL (48% 44%)
32 | VI (64% 34%) IV (63% 35%)

Z< 4 11 1902~2013 Swine VS. Human %[ Segment [ &8 S HE & 3=
Num. of Signature %2728 S B i BRI -

Segment

PB2

PB1

PA

NP M1

M2

NS1 NS2

Total

Num. of

Signature

9

1

9

14 3

10

17 2

65
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PB2 (Swine vs. Human)

I-Ab Binding Motif
- Nuclear localization signal

PB1 Binding RNA cap Binding

NP Binding

Stos AT o S _oar Ak
HtoH sA | T : v : sH C NDIT TAs RK :

l; TIG 1&2 ZéB 3;]4 3&0 4.;:5 Sé‘l EIIJT 653 :
9 sites: 44 105 292 453 567 588 674684702

4 9 PB2 Swine VS. Human = Z45 I & 916 El
FHRARYIDIRELGE, - &5 EY - EiiE epitope & /AME EEAMIEES [21 0 23-26]
PB1 (Swine vs. Human)
Epitope Region_
PA Binding Nuclear localization signal PB2 Binding
cRNA Binding
VvRNA Binding —

Stos | | | R | | | | |
HtoH 5 ! ; '

0 %6 151 227 303 a9 454 520 606 681 757

1 site:

4 10 PB1 Swine VS. Human EEEERF 1 B 77 1hlEl
MHREARVTHREEES - &5ISEEL - S0 epitope F=)°E FEACIEEL [28-31]
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PA (Swine vs. Human)
B7 Binding Motif

K ¢ Binding Motif

Proteolysis PB1 Binding ——
Stos Y RIS Ls| AKR A | T !
HtoH AV K g L m{ SA Rf SA ST
Clll 7'.2 1:3 2‘:5 2;5 3;3 4;0 Sél‘l 5;3 GL‘ 7:6
9 sites: 100 204 225 268277 337356 404 552
4 11 PA Swine VS. Human B35S L & 940 E]
FHRARYDIRELGE, - &5 EY - EiiE epitope & /A1E EEACIEES [28 » 32-36]
NP (Swine vs. Human)
PB2 interaction doman
I-A® Binding Motif
Stos G G |1 o : LRI : LRE F . ED . R TED
HtoH DG DG | L i KRS PLkR Y | DEGD | KR ATED
! ! ! ! ! ! ! ! !
: CIII 5“0 'ICIIIU 1:;9 1;9 2:;9 2;9 3:;9 3;3 4:8 4;3
14 sites: 16 34 61 109 214217 283203 313 372375 422 442 455
4 12 NP Swine VS. Human B E&E B 7o 1hEl
FHRRRVIIRE G E, - 45TEEEY - B epitope = e FEAMIEEL [21 0 37-38]

43



M1 (Swine vs. Human)

Nuclear localization signal

NS2 Binding
Membrane Binding region RNP Binding region
Stos i i ' v i T 1
HtoH | | [\ AT | | AT
| .i | .i .i .i .3 .i .i | 3.
0 25 50 76 101 126 151 176 202 227 252
3 sites: 115 137 218

4 13 M1 Swine VS. Human = 245 #ArE 5 4E]
FERARVIIREGE, - &5FEEEY - 2 epitope S AE EEACIEEE [15-16 > 39-40]

M2 (Swine vs. Human)

M2e Extracellular

M1 Binding

Epitope Region
Amphipathic-helix s

A1l Binding Motif

Trans membrane

StoS i GEE

Q s VG N

GEE | 1 ! R Y
HtoH ! E GE ! v ! ! L HY ; r( N AISG S |
| | | | | I | | '
. . . . . . . . .
0 10 19 29 39 49 58 8 78 87 97
10 sites: 14 16 28 54 57 78 82 8689 93

4 14 M2 Swine VS. Human BRI B A7 E

MRHEVIIREERE: - 45REIEEL - BUE epitope SN E LEHCERL [17-20 0 32

41]
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NS1 (Swine vs. Human) Epitope Region

Nuclear localization signal

B7 Binding Motif
= Nuclear export PDZ Ligand motif

PABII Bindjn
SH2/SH3 Binding L&

n - -
elF4Gl Binding
RNA Binding Linker domain Disordered tail
' i i i i i i i i !
StoS RF NG | | IV AL sp | LD | RDNRP GP
. . . . . s
HtoH QRve QNEG | | MITVISL ” ! R SCNGRTP R
I I I I I I I I I |
I I I I I I I I I |
J : . . _ . 1 . _ . _ . _ . _ ! : .
1] 23 46 69 92 115 138 161 184 207 230
17 sites: 21272526 81 84 91 95 114 166 171 206200211215227 228

4 15 NS1 Swine VS. Human EESERMENLE 754fEl
FHRARYIDIRELGE: - &5 EY - EiiE epitope & /AME EBAIEES [32 0 42-54]

NS2 (Swine vs. Human)

M1 Binding
Epitope Region
Nuclear export
Stos | v | ! ! ! ! L |
HtoH | N | ! ! ! E L |
0 1I2 2I4 3:6 48 6I1 'a'l3 BIS 9IT 169 121
2 sites: 32 107

4 16 NS2 Swine VS. Human B8 A B4 /A8l
FHRARITHREEES - &EHBIEEE - BUE epitope &3E EBHIEE: [40 0 54-57)
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2% 4 12 Swine VS. Human SRS E > ARI STE4EEEL Guang-Wu Chen 7 B Ei4E BLAH

HIF

Segment BV E RS B

PB2 105 » 292 » 453 » 567 » 588 » 674 > 684 > 702

PB1 327

PA 100 » 204 » 225 > 277 > 337 » 356 > 404

NP 16 >34 >61 109 > 214> 217 > 283 > 293 > 313> 372> 375> 422 > 442 > 455

M1 115 - 218

M2 14 > 16 > 28 » 54 » 78 > 82 > 89

NS1 21°22:25°26°81:84>91>95>114 166171206 209211 215>
227 1 228

NS2 32

Z< 4 13 Swine VS. Human S S (i1 B TR ELpksR

FTE FHEY (UL 2009 455 Bkt > ksl ([ S lEaf » 1902 5272009 LUK
2010 4:~2013 4 FAlLHARAVAZAES - PALEGIE Y 30% A4 » Fan% L & S = EE B
FIMESS 30% > FIIENEEBlS S =& Mk AL &R -

FAE T LB O ) B R E R

PR (Validity) - 7¢I EUE SR A (EP R R L A -

&Lt Validity) - {7 EEE R BV R L E

Eiti(Identity) - fEFTAENER N EREEREUE  HEARFESSLE -

&ku(Identity) » FEFFEFALEE P BEAEEREHLE - HEER RofREa%

EEEE .

Swine VS. Human EE 5 E B BRI IE =A% > AT(d FHAVEACERIL 2009 4 By
EXEBE - Ay R (ESECERR] - 1902 £4£~2009 FELL K, 2010 £-~2013

Segment Position Swine amino acid Human amino acid
transition transition
PB2 44| A=A SA—A
64 | M=M TM—M
105 | T=T VT—>T
271 | TA>A A=A
567 | D=D ND—D
588 | A>T IT>T
613 | V=V V>V
649 | IVHV V=V
674 | A=A TA—>A
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702 | K=K RK—K
54 | K=K KR—R
184 | T>TA TA—A
315 | M=M MI—>T
560 | VLV V=V
292 | I=I TV>V
453 | P>PS HS—>S
559 | T>SI IT—>T
684 | A>AS S=S
PB1 336 | VII I=I
12 | V=V V—>1I
113 | VI>I V=V
175 | D=D DN—N
216 | S>SG GS—G
298 | L=L LT>I
364 | T=L LT>T
386 | R=R KR—K
433 | K>RK K=K
435 | T=T T—>IT
517 | IV=IV V>V
587 | A=A AV
618 | ESED ED—D
642 | NS—SN N=N
728 | I=I V>V
PA 28 | P—>PS LP—>P
100 | V=V AV—SV
208 | KT>T T=T
225 | S=S CS—>S
268 | L=L IL->L
337 | A=A SA—>A
404 | A=A SA—>A
552 | T=T ST—>T
254 | N—>SN N=N
323 | VI>IV V=V
204 | R>RK K=K
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277 | S—>SH YH—H
356 | KR=KR R=R
NP 16 | G=G DG—G
34 | G=G DG—>G
61| I=I LI->I
109 | I=I VIi—>I
214 | R=R KR—R
217 | I->VI S>>V
283 | L=L PL—>L
293 | R=R KR—R
353 | VI—>I S—>I
372 | E=E DE—SE
375 | D=D GD—D
422 | R=R KR—R
442 | T=T AT—>T
455 | D=D ED—D
53 | E=E F—DE
313 | FH>EV YV
M1 115 | V=V IV>V
137 | T= AT—>T
218 | T= AT>T
M2 14 | GE>EG E=F
16 | E=E GE—EG
28 | I>1ID V—>1IV
54 | R=R L—->RL
SEN YERY H—>YH
78 | 0=0 K—QK
82 | S=S N—SN
86 | V=V A—VA
89 | G=G SG—>GS
93 | N=N S—NS
NS1 21 | R= QR—R
22 | F=F VEF-SF
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25 | N=N 0—-N
26 | G=G EG—HG
81 | I=I MI—>I
84 | V=V V>V
91 | AT>AS T—>S
95 | L=L IL->L
114 | SP—>P P=P

166 | L=L FL—>L
7 D=>]

‘ B "R ’
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4.1.3 1902 DI ZE 2013 £ HJE AR i 5 E H'E Avian® Swine ¥

T Top-20 BB ERHE(I &

TELLET - BT Avian vs. Swine L RI{EYIFER G A TEEAAVER 12 H ¥ HERY B 2R
B E > HENEEREA B AT E A RE YRR —(E R > RIS Avian
vs.Swine t &5 H 2 B FENE TR AT EER B ENETE - FAER A
Ml > ARl WifE 5 =CETE 1902 FELIAKE 2013 4£ — HJEE > Human B Swine 7 [ B8 245
B E -

SRESTE R E B R B 1Y T R AE] 4.1.1 ERFTE RN T E—EE o 1F Avian DU
Swine HYfE % » Entropy & /D=5 Fl| Ei—4jfei 2 & Amino acid {XFERAVIEI > ARI LUK
MI B B ERHE I B ECREF AT SE = - #EEHMIst —AVHEB SRS M1 LLAE ARl —f#
o IR E AR SN WSS T 1A IR B B % DU 2. BB A B FEN
Amino acid R [EEETEA £ 1Y B EEH B E AR B RRT E Y 22K R GIAGER > £=
4-14 1 MI HYE—34 50 LECH PR R (& 7 P CFRHY Amino Acid AH [ERYTET > FHEGEESK AR
F5E 3 XA B EEGE - H A B 2R ELE LB I EML > ARLA 3 {#
Segment(PB2 » NP » NS2)RTEHE BB E &/ M1 » ELES 4 {[E Segment(PB1 > PA »
M1 M2)HZEE MIFESE > (£ NS1 /& ARl ErEEE M B E SANIB T » 58 DI AER A
ARI 53R EE M1 ZERVEE SR 2 Ry 7/8 g2 87.5% » LLEE MI HY 5/8 e 62.5% 25K
SEEEZ > (FEEE0TE MLUEAEERGA AR §53869H 5 » i 55— SRR [ &
TR E AL bhi % BRHERAYVIE T » ARLER MI Y Segment(PA > NP » NS2)74 3 {i »
SF-HJ segment(PB2 » PB1 » M1 > M2)A 4 { > ARl @45 MI Y Segment F1& NS1 it »
MR RERAYEE © ARI BB MI 4P EE D SEF R Ry 7/8 tELE: 87.5%(f MI 5 5/8 7
HLiE 62.5% > FEf it LB Ml IEREVES = & - ARl 2 —EttEsgH
G TN TA -

Rl 72 Avian B2 Swine Y EE SR B0 E — R ER L E—BREIEI 09 802% > BIERA
ARI JE1E 77 A FTa T E AR Top-20 /F AE M2 H EERMEE - W H AR Tl e BT
BB H S PR i B 7% 2 Amino acid A [E] HfER SEETE B 1k o B0
1902 4E % 2013 4E Avian B Swine /\[[f Segment FYEE B B MEH4E R IN +=
4-15 [T EE BB B o A B o A A [E] 4-17 Z2[E 4-24 & o MRS U e 21832 4-4 -

TEATEIRFTFEH ARI FTfS 2| E R BB E 2 & (E 51 Segment SR E
BN 3 4-16 YaILAVEE Ky 51 {1 » el mT DA FR B RS HY B SR i B LA AT RA Ef
RAVEE /D » FefMe0 Ry B Avian B Swine & K7 LB R it BUHY H 9 018 1 AR 2 AH R
MY REME - EHIAEYTER (ERE 1R E1E A Amino acid R —EUNIET » R IE A (EY7fE
HYE ZRHE I B E G thi PAVIRE » FfTR R B It R (ERE A & — e VR
i o
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7% 4 14 Avian VS. Swine SR E ARI LUK, MI1E Segment PA =7 ({8 DL R AC kL 1%

=

AN EF SN EE ZEEREUE - MILE 400 7] LAEHYE R Amino
acid HEHYIE &L AR N IRAERTIAYPE -

ARI Ml

pos. | value | Avian_AA Swine_AA pos. | value | Avian_AA Swine_AA
409 0.38 | S (84%) N (71%) 400 0.37 | PS (41% 32%) | P (46%)
382 0.32 | E (90%) DE (62% 31%) | 409 0.32 | S (84%) N (71%)
407 0.18 | 1(93%) IV (49% 44%) | 382 0.29 | E (90%) DE (62% 31%)
362 0.17 | K (96%) KR (53% 41%) | 256 0.28 | R (90%) R (44%)
388 0.17 | S (67%) G (62%) 362 0.24 | K (96%) KR (53% 41%)
256 0.16 | R(90%) R (44%) 208 0.21 | T(87%) TK (49% 37%)
208 0.14 | T (87%) TK (49% 37%) | 407 0.21 | | (93%) IV (49% 44%)
356 0.12 | K(95%) KR (59% 35%) | 356 0.18 | K(95%) KR (59% 35%)
391 0.11 | KR (57% 39%) | K(87%) 263 0.17 | T (94%) T (60%)
400 0.09 | PS (41% 32%) | P (46%) 388 0.17 | S (67%) G (62%)
263 0.08 | T (94%) T (60%) 272 0.17 | D (70%) D (69%)
277 0.08 | S (92%) S (58%) 321 0.17 | N (88%) N (56%)
254 0.07 | N (88%) N (62%) 391 0.16 | KR (57% 39%) | K(87%)
549 0.07 | L (93%) L (61%) 348 0.16 | | (75%) | (75%)
321 0.06 | N (88%) N (56%) 549 0.16 | L (93%) L (61%)
262 0.06 | K(89%) KR (63% 30%) | 277 0.16.S (92%) S (58%)

85 0.06 | T (87%) T (59%) 254 0.15 | N (88%) N (62%)

55 0.05 | D (89%) D (68%) 85 0.15 | T (87%) T (59%)
184 0.05 | S (87%) S (64%) 184 0.13 | S (87%) S (64%)
553 0.05 | A(92%) A (68%) 712 0.12 | T (88%) T (65%)

2% 4 151902 4E % 2013 4F Avian vs. Swine % Segment 7 B8 B {5 —EF=

TS

BT AR Amino acid AN &S 30%HVEL 7y > HHEZAEZEGEFR R A/NMER > 4 SA

& RT3~ Amino acid -

A EitEiE 30%H S>A BT S AEER - %5 Amino acid fz=& A E 30% o HIIHUAR

1902 F£~2013 £ Avian vs. Swine EHESGEIE —& =

Segment Position Avian amino acid Swine amino acid
PB2 271 | T (85%) AT (47% 40%)
PB1 621 | Q(82%) R (67%)
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581 | E (86%) DE (61% 30%)
584 | R (84%) Q (44%)
361 | S (91%) RS (42% 30%)
339 | 1(94%) Ml (42% 37%)
336 | V (93%) IV (47% 46%)
430 | R (80%) K (51%)

PA 409 | S (84%) N (71%)
382 | E(90%) DE (62% 31%)

NP 351 | R (84%) K (87%)
33 | V (94%) IV (62% 32%)
305 | R(93%) KR (61% 35%)
357 | Q(88%) KQ (61% 33%)
189 | M (94%) IM (51% 35%)
289 | Y (94%) HY (55% 40%)
21 | N (94%) DN (54% 40%)
100 | R (94%) VR (40% 32%)
425 | 1 (89%) VI (55% 41%)
119 | 1(94%) VI (52% 42%)
136 | L (81%) IL (56% 32%)
377 | S (83%) N (44%)
400 | R (89%) KR (55% 42%)
456 | V (87%) LV (54% 39%)
190 | V (93%) AV (50% 41%)
350 | T (80%) KT (56% 38%)
433 | T (83%) NT (53% 38%)
452 | R (77%) KR (63% 32%)
430 | T (84%) ST (47% 39%)
371 | M (81%) VM (53% 41%)

M1 i | X X

M2 i | X X

NS1 26 | E (71%) G (87%)
189 | D (98%) G (66%)
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25 | Q(73%) N (61%)
125 | D (95%) E (67%)
227 | E (73%) G (24%)
217 | K (94%) EK (62% 35%)
91 | T (94%) AT (55% 35%)
228 | S (73%) P (22%)
178 | 1 (99%) VI (57% 43%)
74 | D (97%) SD (43% 34%)
67.| R(70%) W (63%)
86 | A (89%) TA (56% 33%)
76 | A (70%) TA (62% 31%)
59 | R (60%) L (62%)

NS2 70.| S (86%) G (91%)
32 | 1(99%) VI (64% 34%)
57 | S (93%) YS (63% 30%)
34 | Q (97%) RQ (53% 44%)
63 | G (70% EG (62% 36%)
89 | 1 (61%) A (32%)
40 | LI (65% 33%) IL (60% 34%)

Z% 4 16 1902~2013 Avian vs. Swine &[] Segment ({5 B Eifi B S5
Num. of Signature 7~ EE E R BEHYEE °

Segment

PB2

PB1

PA

NP M1

M2

NS1 NS2

Total

Num. of

Signature

1

7

2

20 0

14 7

51

53




PB2 (Avian vs. Swine)
Nuclear localization signal

PB1 Binding RNA cap Binding
NP Binding
AtoA T
StoS AT
1] TIG 1&2 ZéB 3;]4 3&0 4.;:5 Sé‘l GIEIT 653 7.;:9
1 site: 271
4 17 PB2 Avian VS. Swine E SR EAI B 10 El
TERARUIIRELE, - &5FEEEY - 2 epitope SR E FEACIEFE [23-26)
PB1 (Avian vs. Swine)
PA Binding Nuclear localization signal PB2 Binding
cRNA Binding
VvRNA Binding —
AtoA Vi S R ER Q
Sto$S IV mi RS K DEa R
0 TIIG 1;1 2;7’ 3[III3 3;’9 4;4 5;0 EEIIIS 6;1 7;7
7 sites: 336339361 430 581584 621

4 18 PB1 Avian VS. Swine B B B 45 1h B

MHRHEVIIREERE: - 45TEIEEL - SUE epitope SEf:[E FEHCERFL [28-31]
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PA (Avian vs. Swine)

Proteolysis PB1 Binding _
AtoA E 5
StoS DE N

tll TIZ 1:13 2;5 2&6 3..;:3 450 Stlli 5;3 G:“ 1'1I6
2 sites: 382 409

4 19 PA Avian VS. Swine EE A EIE S ThlE
FEREAVIIREIEE, - &EfEEEL - HE epitope = AE LEAIE L [28 > 34-36]

NP (Avian vs. Swine)

PB2 interaction doman

TrRQMS R ITT Rv

AtoA NV R 1 L Mv Y
StoS DN IV VR VI L IM AV HY KR KT KKQvMN KR VI sTNT KR Lv

1] 50 100 140 198 240 209 348 308 448 408
20 sites: 21 33 100 119 136 189190 289 305 350351357271377400425430433452456

4 20 NP Avian VS. Swine B 45411 B /7 11l
FHRARVTHAE RS, - 4SHEEES » ZUE epitope EHNE] FEAMIEES [37-38]
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M1 (Avian vs. Swine)
Nuclear localization signal

NS2 Binding
Membrane Binding region RNP Binding region
AtoA
Stos
] . 0 v 0 v 0 v 0 v 0 v ' v 0 v 0 v '
0 25 50 76 101 126 151 176 202 227
0 site:

4 21 M1 Avian VS. Swine EE S B AT E
FERAFVIIREIEE: » 45HEIEEY © B epitope A E REALIEmES [15-16 »  39-40]

M2 (Avian vs. Swine)

M1 Binding
Amphipathic-helix
Trans membrane
M2e Extracellular
AtoA
StoS
t’I 10 19 29 39 ® 58 66 78 87
0 site:

4 22 M2 Avian VS, Swine BRI (T B 434
FHRRRVIIRE G, - 45l B - B epitope &7 & EEAMIEES: [17-20]
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NS1 (Avian vs. Swine)

Nuclear export
A

SH2/SH3 Binding
elF4GlI Binding

PDZ Ligand motif
PABII Binding_

RNA Binding Linker domain Disordered tail
Ato A QE R R DA AT D I D K Es
StoS NG L W SDia TAAT E Vi G K Gp
0 23 46 69 92 115 138 161 207 230
14 sites: 2526 59 67 7476 86091 125 178 189 217 227228

4 23 NS1 Avian VS. Swine 88 S B 5 AT [E

MHRHEIDIREER L - SEREEEEL > BT epitope S5 /° (B EEHBEEFL [42-53]
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M1 Binding

Nuclear export
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2. HERHEUEAFEHT Amino acid MH[E » H LA IEE BV E 2RI E W
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‘B 23°56°98° 112119 » EHFF 1969~1977 ]2 ARI HENBE T =58 0 M EH 1968 it
IR AR BT (581 e Ab RO RO (G S V23 A - (i Vo2el o T sttt
P AR R OSBRSS 50T SR S B B s

A P P BB o NS 28 S T AR 2 B AR © St
SR B B BRI TNS1 75 (L LR — TS SRR T - (e IR,
PR B B - 1968 4 LI NS 1 BB AL B E AR E SRR -
BERR R 1968 &2 (Y e BIEEIERETEE —E R EEE S -

T2 SO E] NS1 S5 A IR e D 15 R 2 L B
ORI R S R R (LA © TR R B R
FEHECTR (5 TR PTG 2 (SRS A B S T B T 4 4-20 AL BIRE

FER S (LRRFE TG RINZR 4-21 HGER L BLILARS R AT & NS1 (e ALBR (LEL ] 2
R R HEAR - BT T SR P R R B B B (LB AR L

oA
ZD afl ©

EA ML BYERSy > FEHEER 4-19 IVEHE DL (&l 4-26 FUEHBN > FRAFTETLIFEE ARI BYES
ST T RIEEERE L M1IEEIER/ N\ HER FEEREUEERET T
TFRRVETE > MR E A E Segment MR ELIE S BIIERES - M1 (YRR IR S EhAH

59



RHEAFIFIF > ¥IES] PB2 » PB1 > PA > NP [LIU(E Segment fURFHEE » M1 AYEEEAEAR
AR LIS 1Y © EEEERM AR A BUREIVAERSARE - 52 PB2 > PB1 >
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firE - HEEEZ I e EE S ERe—EEREREAFE —EEEEUE B
B RBEAINE S FREREEE A T EE R E 81 % — (4 T Bk B
—{I%%W%IE

= EANEEREET B AR E R E A EEREE T - EAEE
FHEU BWATIE B » DZ L ENEERG E B B AR -EH AR e » DA
M B 5% A S E) E (Identity) o

DIAEFEREM MR — B EEE U BN - BEIRER > [# 4-27 > 4-28 tf
PB2 HYfiL'E 590 » 591 Fy " AV ERENA&EM A /E R E » M H—(E
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=417 DRESERES S

{EFEARERT R 2 Avian VS.

Human %1& Segment Y8 T2

T EREE
Segment | 1902~1918 | 1919~1957 | 1958~1968 | 1969~1977 | 1978~2009 | 2010~2013 | ¥ | £
7=
PB2 15 20 20 20 18 16 18.17 | 2.23
PB1 10 9 9 7 13 20 11.33 | 4.68
PA 17 20 20 20 15 15 17.83 | 2.48
NP 8 20 20 20 20 20 18.00 | 4.90
M1 4 6 4 5 5 6 5.00 | 0.89
M2 5 11 14 14 13 5 10.33 | 4.27
NS1 11 9 6 20 15 20 13.50 | 5.82
NS2 2 5 5 6 4 11 5.50 | 3.02

2% 4 18 DLKIE R FRESAEEFECEE T + NS1 43 FIANSEEER R > Avian B2
VS. Human 55L&

DIRIGEEEARE 5y 7 SMEE(RERT | » NS1 Avian VS. Human BB B85 3%

Year scope Position Avian amino acid Human amino acid
1902~1918 27 | M (100%) L (100%)
44| G (100%) R (100%)
70 | E (100%) K (100%)
84 | A (100%) V (100%)
129 | T (100%) | (100%)
136 | 1 (100%) V (100%)
178 | 1 (100%) V (100%)
209 | D (100%) N (100%)
210 | R (100%) G (100%)
227 | E (100%) K (100%)
216 | TP (66% 33%) P (100%)
1919~1957 70 | E (100%) K (82%)
22 | F(88%) V (88%)
114 | S (88%) P (82%)
227 | E (88%) R (70%)
3 |S(82%) P (85%)
81 | IT (67% 32%) M (85%)
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215 | P (85%) T (76%)
209 | D (67%) N (76%)
224 | R (88%) G (47%)
1958~1968 215 | P (100%) T (90%)
227 | E (100%) R (73%)
229 | E (100%) K (73%)
53 | D (100%) N (63%)
81 | | (100%) M (63%)
196 | E (100%) K (63%)
1969~1977 81 | 1 (96%) M (92%)
119 | M (98%) | (92%)
196.|.E (98%) K (92%)
215 | P (92%) T(92%)
227 | E (94%) R (58%)
229 | E (94%) K (58%)
21 | RL (66% 32%) Q (96%)
129 | 1 (75%) M (92%)
98 | MI (64% 32%) L (92%)
112 | AT (64% 32%) E (92%)
60 | AE (60% 30%) V. (96%)
23 | AS (64% 30%) V-(92%)
171 | DT (58% 33%) 1(92%)
56 | TV (60% 30%) A (96%)
22 | FL (60% 33%) V. (87%)
114 |.SG (60% 35%) P (92%)
84 | VS (64% 30%) TA (60% 32%)
226 | IV (55% 33%) A (58%)
53 | D (87%) N (74%)
70 | EK (55% 35%) K (96%)
1978~2009 60 | AE (53% 41%) V (88%)
114 | G (66%) P (91%)
48 | S (93%) N (76%)
125 | D (94%) E (70%)
227 | E (72%) R (58%)
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81 | 1(93%) MI (60% 32%)

70 | E (65%) K (90%)

171 | D (62%) Y (40% 30%)

59 | R (59%) HL (40% 30%)

209 | DN (63% 31%) N (73%)

21 | R (72%) QR (59% 37%)

215 | P (76%) TP (58% 36%)

22 | F (70%) VF (57% 36%)

112 | AT (55% 42%) E (40%)

67 | R (69%) KW (40% 30%)
2010~2013 48 | S (96%) N (93%)

125 | D (94%) E (90%)

60| AE (57% 34%) V. (88%)

114 | S (69%) P (86%)

67 | R (77%) W (67%)

18 | V (77%) | (87%)

74 | D (97%) S (66%)

59 | R (68%) L (67%)

112 | AT (59% 33%) | (68%)

189 | D (93%) G (67%)

78 | K (99%) RK (63% 30%)

70 | E (74%) K-(84%)

217 | K (88%) E (67%)

171 | D (64%) Y (64%)

26 | E (79%) G (68%)

178 [.1.(93%) V (67%)

119 | M (93%) L (66%)

209 | D (72%) N (85%)

197 | T (68%) N (89%)

25 | Q (79%) N (66%)
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< 419 DRBERERE

[ NN
575

{EF M T - M1 o3RI 7S EFCERRE T » Avian B3 VS,

Human R E R
PIRSg S FEAE 7 /N EFAUERT T » M1 Avian VS, Human SR E — &%
Year scope Position Avian amino acid Human amino acid
1902~1918 101 | K (100%) R (66%)

121 | T (100%) A (66%)

144 | L (100%) F (66%)

234 | L (100%) | (66%)
1919~1957 121 | T (92%) A (92%)

137 | T (92%) A (92%)

115 | V (92%) | (89%)

218 | T (92%) AT (51% 38%)

219 | VI (53% 38%) | (87%)

15 | IV (58% 41%) V (74%)

1958~1968 218 | T (94%) A (88%)

137 | T (94%) A (88%)

115 | V (88%) 1(88%)

121 | TA (58% 35%) A (100%)
1969~1977 121 | T (84%) A (96%)

218 | T (92%) A (92%)

115 | V (88%) 1 (92%)

137 | T (88%) A (76%)

167 | T (92%) AT (64% 32%)
1978~2009 115 | V (92%) IV (59% 32%)

137 | T(91%) AT (60% 31%)

121 | T (87%) AT (60% 32%)

218 | T (91%) AT (52% 40%)

227 | A (81%) TA (56% 38%)
2010~2013 214 | Q(97%) H (77%)

209 | A (96%) T(78%)

116 | A (97%) S (74%)
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30 | D (98%) S (55%)
207 | S (78%) N (80%)
142 | VG (61% 31%) A (75%)
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1 1 1
0.8 0.8 0.8
0.6 0.6 0.6 f
0.4 0.4 /— 0.4
0.2 A\ 0.2 0.2 /
0 - 0 - 0 -

1502 1919 1958 1969 1978 2010
5 s 5 s 5 s
1918 1957 1968 1977 2009 2013

1902 1919 1958 1969 1978 2010
s 5 s 5 s 5
1918 1957 1968 1977 2009 2013
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site 214

site 218

site 219

1 1 1
0.8 0.8 ﬁ 0.8
0.6 0.6 0.6
AN A !
0.2 / 0.2 0.2
o le—ooof 0o 0 |
1902 1919 1958 1969 1978 2010 1902 1919 1958 1969 1978 2010 1902 1919 1958 1969 1978 2010
s s s s S s s s s s s S S s s s s s
1918 1957 1968 1977 2009 2013 1918 1957 1968 1977 2009 2013 1918 1957 1968 1977 2009 2013
site 227 site 234
1 1
0.8 0.8
0.6 0.6 Q\
04 04
0.2 0.2 \
0 - 0 -

1902 1919 1958 1969 1978 2010
s s s s s s
1918 1957 1968 1977 2009 2013

& 4 26
Hrh

ASESE AR
5 ARI B

1902 1919 1958 1969 1978 2010
s s s s s s
1918 1957 1968 1977 2009 2013
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7% 4 20 KB EAE S AEFEREREIE T » Avian VS, Human % Segment B34S {ir

BRI ERE (LR
Aol AR R L i ARG L S 30% Fs ke » iz L B A = EL &K 30% » Il
ALl i e < B IR Ry i BRI -
FAg i BB BT IR ESR:
Hfn(Validity) - {EE R BESE N —(EFFE R AU E -
AL (Validity) » 1¢3FEZR R BB N E R R B -
B th(ldentity) 0 FEFTAFEMRERM N —EHAEEREUE  HEARGEEESE(LE -
Zkt(ldentity) > FERTAEREM T —EHAEZREILE » BRER 7 1EE R
BLH -
ZA& Amino acid BHEGT I UCRIVE R
BT WYIERT T 2 EL B KRR FotE [l R R o
AL RN (7 2 Ll E KRR R Aot SRR A % -

RIEE AR N EFAEE BT > Avian VS. Human %[ Segment 55 52R7 £l B
R EIE S EIFT

Segment Position Avian amino acid transition Human amino acid
transition
PB2 9 | D=D=D=D=D=D D—>N=N=N—>ND—D

44 | A=A=A=A=A=A A—>S=S=S—>SA—>A
64 | M=M=M=M=M=M M—o>T=T=T—>TM—>M
817 B=T=T=T=T=] T—>M=M=M—>TM—>T
82 | N=N=N=N=N=N N=N—>S=S—>NS—>N

105 | T=T=T=T=T=T T >M=M->V>VT>T

108 | T=T=T=T=T=T A—>T=T=T=T=T

114 | V=V=V=V=V=V I=I1>VI->V=V=V

122 | 1>V=V=V=V=V V=V=V=V=V=V

134 | R>H=H=H=H=H H=H=H=H=H=H

156 | SH>A=A=A=A=A A=A=A=A=A=A

199 | A=A=A=A=A=A S=S=S=S—>SA>A

368 | R=R=R=R=R=R R—>KR—>K=K—>KR—>R

382 | I=I=I=I=I=T I=I>V=V>IV->I

461 | V> I=I=I=I=1I I=I=I->VI—>I=I

463 | I=I=I1=I=I=1 I->IV>V=V—>IV>I

470 | N—>S=5=5=5=S S5S=5=5=5=5=8S

475 | L=L=L=L=L=L M=M=M=M—ML—>L

491 | T=T=T=T=T=T T>A—>T=T=T=T

539 | I=I=I=I=1I=1 V—>I=I=I=I=1
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567 | D=D=D=D=D=D N=N=N=N—ND—D
613 | V=V=V=V=V=V Vo>T=T=T—>TV->V
627 | E=E=E=E=E=E K=K=K=K—KE—E
661 | A=A=A=A=A=A A—>T=T=T—>TA—>A
667 | V=V=V=V=V=V VoVII=I-VI-V
674 | A=A=A=A=A=A A>T=T=T—>TA>A
680 | N—>D=D=D=D=D D=D=D=D=D=D
702 | K=K=K=K=K=K R=R=R=R—>RK—K
54 | K=K=K=K=K=K K=K=K=K—>KR—R
65 | E=E=E=E=E=E E=E=E=E—ED—D
WP ey I=I=I=I->IT—>T
184 | T=T=T=T=T=T T=T=T=T—>TA—A
225 | S=S=S=S=S=S S=5=S=S—>SG—G
20Dt . SN | I>T=T=THTV>V
315 | M=M=M=M=M=M M=M=M=M—>MI->I
340 | R=R=R=R=R=R R=R=R=R—>KR—>K
453" |"P=P=p=P=P=P P—>HR—>H=H—>HS—S
559 | T=T=T=T=T=T T=T=T=T-5 IT=>1
588 | A=A=A=A=A=A A>I=I=1>IT=sT
590 | G=G=G=G=G=G G=G=6=G—>SG—>S
591 | 0=0=0=0=0=0 0=0=0=0—>0R—>R
645 | M=M=M=M=M=M M=M=M=M-—>ML—>L
684 | A=A=A=A=A=A A—>AS—>S=S=8=5
271 | A T=T=T=T=T T—>A=A=A=A=]
PB1 54 | K=K=K=K=K=K R>RE—>K=K=K=K
108 | I=L=L=1L=I1=L L—>IL—>L=L=L=L
114 | V=V=V=V=V=V VoVI->I»V=V=V
121 | K=K=K=K=K=K K=K=K—>R—>K=K
171 | M=M=M=M=M=M M—MI—>TI—->M=M=M
212 | L=L=L=L=L=L L=L=L—>V—>LV-L
261 | S=S=S=S=S5=5 S=S—>NS—>S=S=S
327 | R=R=R=R=R=R R=R=R—>K—>KR—R
349 | 0>A=A=A=A=A A=A=A=A=A=A
375 | S=S=S—>NS—>SN—NS S—>SN—>S=S=S=5
383 | E=E—>DE—E=E=FE D—DE—>E=E=E=E
384 | P>S=5=5=5=S S5=5=5=5=5=5
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396

401 | A=A=A=A=A=A A—>AV—>V—>A=A=A
464 | D=D=D=D=D=D D=D—ND—>D=D=D
473 | V=V=V=V=V=V Lo LVV=V=V=V
576 | L=L=L=L=L=L I—>IL—>L=L=L=L
596 | P=P=P=P=P=P P=P—>SP—>P=P=P
628 | M>L=L=L=L=L L=L=L=L=L=L
645 | V=V=V=V=V=V M—MV—V=V=V=V
654 | S=S=S=8=8S=S N—>NS—>S=S=S=S
667 | I=I=1=I=I=1 I=I->TI—>I=I=I
691 | K=K=K=K=K=K K—>RK—K=K=K=K
12 | V=V=V=V=V=V V=V=V=V—>VI—>I
175 | D=D=D=D=D=D D=D=D=D~—>DN—N
179.| M=M=M=M=M=M M=M=M=M—>IM=IM
216 | S=8=5=S=S5=S S=S=S=S—>G=6
DOR==r=Ti=T S S 1§ Lo>LI>L=L>I1L—1I
336 | V=V=V=V=V=V V=V=V—IV—>I=I
339 [ I=I=I=I=1I=1I I=I=I=I—>IM—>M
361 | S=S=S=S=S=S S=5S=S—>RS—>R=R
364N E=EST === s L=L=L=L—>LI—>T
430 | R=R=R=R=R=R R—>RK—>K—>KR—>K=K
486 R=R=R=R=R=R R=R=R=R—K=K
517 | I=I=I=I=1=1 I=I=I=I1>VI>V
581 | E=E=E=E=E=F E=E=F=E—D=D
584 R=R=R=R=R=R R=R=R=R—0=0
587 | A=A=A=A=A=A A=A=A=A—>AV—>V
618.| E=E=E=E=E=E E=E=E=E—ED—D
524 SOTESAntn 0=0=0=0—>R=R
638 | E=E=E=E=E=FE E=E=E=E—ED—D
728 | I=I=I=I=1I=1 I=I=I=I->IV—>V
741 | A=A=A=A=A=A A—TA—>A—>AS—>S=S
PA 28 | P=P=P=P=P=P L=L=L=L—LP—P
30 | L>I=I=I=I=1I I=I=I=I=1I=1I
55 | D=D=D=D=D=D N=N=N=N—ND—D
57 | R=R=R=R=R=R R—>0=0=0—>0R—R
65 | S=S=S=S=S=5 S—L=L=L—LS—S
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66

G—>DG—>D=D—>GD—G

100 | V=V=V=V=V=V A=A=A=A—>AV—>V
120 | V>I=I=I=I=I [=I=I=I=I=I

142 | K=K=K=K=K=K K=K—>N=N—KN—K
159 | E->A=A=A=A=A A=A=A=A=A=A

176 | Y>F=F=F=F=F F=F=F=F=F=F

184 | S=S=S=S=S=5S S=S—N=N—>SN—S
225 | S=S=5=8=S=8 S—C=C=C—>CS—>S
241 | C=C=C=C=C=C Y=Y=Y—C=C=C

268 | L=L=L=L=1L=L L>IL>I=I—>IL>L
312 | K=K=K=K=K=K R=R=R=R—K=K

321 | N=N=N=N=N=N N—>YN—>Y=Y—>NY—>NK
322 | I=I=Iz1=1-1 V=V—I=I=I=1I

337 | A=A=A=A=A=A A—>S=S=S—>SA—A
385 | K=K=K=K=K=K K—>KR—R=R—>KR—K
400 | R5>PO—>P—>PQ—>PS—P L=L=L=L—>LP—>P
403 | PS1=1L=L=1-L L=l=L=L=L=

404 | A=A=A=A=A= A—>S=S=S—>SA—>A
421 | S=S=S=S=S= S>I>IT>I>SI—>S
552 | T=T=T=T=T= S=S=8=S—>ST=>T
668 | I=I=I=1=I=1 I>IVV=U—IV—>I
682 | N—>D=D=D=D=D D=D=D=D=D=D

716 | K=K=K=K=K=K R=R=R=R—>K=K

85 | T=T=T=T=T=T T=T=T=TS>TI—>IT
186 | G=G=G=G=G=0G G=G=G=G—>GS—>SG
204 | R=R=R=R=R=R R=R=R=R—K=K

213 | R=R=R=R=R=R R—>RK—>R=R—>RK—KR
256 | R=R=R=R=R=R R—>RK—>K—>RK—>K—KQ
262 | K=K=K=K=K=K K=K=K=K—KR—RK
275 | P=P=P=P=P=P P=P=P=P—>PL—>LP
277 | S=S=S=5=5=S S=5S—>F=F—>YH—>H
323 | V=V=V=V>VI—>IV V=V=V=V=V=V

336 | L=L=L=L=L=L L=L=L=L—>LM—ML
356 | K=K=K=K=K=K K—>RK—R=R=R=R
362 | K=EK=K=K=K=K K=K=K=K—KR—RK
407 | I=I=I=I=I=1 I=I=I=I—>IV—>VI
409 | S=S=S=S=S=S S—N=N=N=N=N
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382

NP

16 | G=G=G=G=G=G D=D=D=D—>DG—>G
31 | R=R=R=R=R=R R—>K=K=K—->RK—R
34 | GS=GS—>G=G=G=G G—>DG—>D=D—>DG—>G
61| I=I=I=I=1I=I I>L=L=L>LI->I
98 | RK>R=R=R=R=R R—HK=K=K—>RK—R
105 | VM—V—M=M—>MV—>M M=M=M=M=M=M
109 | IToI=I=1=1=1 IS>VISV=VVI>T
127 | E=E=E=E=F= E—-D=D=D—>E=E
146 | A=A=A=A=A=A A—>TA=T=T—AT=A
214 | RK—>R=R=R=R=R R—>K=K=K—KR—R
283 | LI>L=L=L=L=L P=P=P=P>PL—>L
293 | RK>R=R=R=R=R R—>KR—>K=K—>KR—>R
334~+H=H=H=H=H=H H—->NH—>N—>NH—>H=H
372 |'E=E=E=E=E=E E—->DE—>D=D—->DE—FE
375 | D=D=D=D=D=D D>E=E=E—>GD—>D
421 | E=E=E=E=E=E E—>D=D=D—>E=E
422 | R=R=R=R=R=R RS> KR—>K=K—>KR—R
423 | A=A=A=A=A=A A—>TP>P>S—>SA>A
442 [ T=I=T=T=T=T T—>AT—>A=A>AT—>T
455 D=D=D=D=D=D D—>ED—>E=E—ED—D
473 | No>NS—>N=N=N=N S—>N=N=N=N=N
21 | N=N=N=N=N=N N=N=N=N=N—>D
189 | M=M=M=M=M=M M=M=M=M=M— 1M
190 | V=V=V=V=V=V V=V=V=V=V—>AV
217 |\ VII=1=1=1=1 I=I>S—>GS—>S—>VS
2 398 =Yl == Y=Y=Y=Y=Y—>HY
305 | RK->R=R=R=R=R R—>K=K=K=K=K
351 | R=R=R=R=R=R K=K=K=K=K=K
353 | V=V=V=V=V=V V—>IV>5S=5=S—->1
400 | KR—>R=R=R=R=R R=R=R=R=R—KR
425 | I=I=I=1=1I=1T I=1=1=1—>1IV—>VI
430 | T=T=T=T=T= T=T=T=T—>TS—>ST
433 | T=T=T=T=T=T T>AT->T=T=T—>NT
444 | I=I=I=I1=1I=1 I=I=I=I=1I->VI
452 | R=R=R=R=R=R R>RK—>K=K=K=K
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456 | V=V=V=V=V=V V=V—>M—->V=V—>LV
100 | R=R=R=R=R=R I->V=V=V=V—>1V
136 | L=L=L=L=L=L M=M=M=M—>I=1
313 | F=F=F=F=F=F Y=Y=Y=Y=Y—>V
33 | V=V=V=V=V=Y I=I=I=I=I=1
357 | 0=0=0=0=0=0 K=K=K=K=K=K

M1 15 | VIL>IVoV=VVI—>IV V=V=V=V->VI->I
101 | K5>RK—>R=R=R—>KR R=R=R=R—>KR—K
1155 VEVSNNEV=V Vo>I=I=1->IV>V
121 | T=T>TAST=T=T A=A=A=A—>AT-HT
137 | T=T=T=T=T=T To>A=A=A—>AT—>T
144 | L>FL>F=F=F—>FL eSS Lal'=F
16 /=== == ST T=T=T>AT—>TA—>T
Rl Smmili=sl="T = Sells T>AT>A=A>ATHT
219 | TV>VT>I=I=I=1 1=1=T=T=1=
227 | A=A=A=A=A—AT A=A=A=A>TA>A
234 | L=L=L=L=L—>LI I >L=I=1L=L=L
30 | D=D=D=D=D= D=D=D=D=D—>S
116/ A=A=A=-A=A= A=A=A=A=A—>S
142 | V=V=V=V=V—>VG V=V=V=V=V—A
207 S=S=5=5S=S=5 S=5S=5S=S—>SN—>N
209 | A=A=A=A=A=A A=A=A=A=A—>T
214 | Q=0=0=0=0=0 0=0=0=0=0->H

M2 11 | T=T=T=T=T=T TSR =1=T—>T1T
16.| F=E=E=F=E=E GC=G=G=G—>GE—>EG
208 35 e N=N=N=N=N—>SN
28 | T=1=1s1=0> 1V IoSVIV=V=V—>IV
54 | R=R=R=R=R=R R>LR>F=F—>L—>RL
55 | L=L=L=L—>LF—>FL Lo F=F=F=F=F
56 | K=K=K=K=K=K K=K—>EK—>E—K=K
57 | Y=Y=Y=Y=Y=Y Y—>HY—>H=H=H—>YH
78 | O=0=0=0=0=0 K=K=K=K=K—QK
82 | N>SN—>S=S=5—>SN S=5=S=S—>N—>SN
86 | V=U=V=V=V=V A=A=A=A=A—>VA
89 | G=G=G=G=6G=G G—>SG—>5S=5S—>5SG—>GS
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93

N—>SN—>S=S=S—>NS

18 | R=R>KR—>K—>KR—K R=R=R=R=R=R
31 | SN—>S=S=5=5=5 S—SN—>S=S—>SN—>N
43 | L=L=L=L=L=L L=L=L=L=L—>TL
77 | R=R=R=R=R=R R=R=R=R=R—>0QR
14 | G=G=G=G=G=G E=E=E=E=E=E
NS1 3 | S=5=5=8=5=S5 S—>P—>S8=8=5=8
21 | R=R=R—->RL—>R=R R=R—>0=0—->0R—R
22 | F=F=F>FL>F=F Fo>V=V=V>VF->F
23 | A=A=A—>AS—A=A A=A—>V=V—>AV—A
27 | M>LM—>L—>LM=LM=LM L=IL=1L=1=1=L
44 | G>R=R—>RK—>R=R R=R=R=R—>KR—K
53 | DH—»D=D=D=D=D D—>DN—->N=N—>D=D
56 | T=T=T—>TV—H>T=T T=T—>A=A—>TA—>T
Q== T =1 Sl § 1 —>M=M=M—>MI—>1T
84 | ASVA>VIVS—>V=V Vo>VA>ASTASTVHV
98 | M=M=M—>MI—>M=M M=M—1=L—->ML—>M
129 | T I=1=I1>1T—>1 I=1->M=M—>MI>V
136 | I>V=V=V=V=V V=V=V=V=V=V
196 | E=E=E=E=E= ES>EK—>K=K—>EK—>E
210 | R>G=G=G=G=G G=G=G=G=G=
2158 B=P=P=P=P=P P—>T=T=T—>TP—P
216 | TP—>P=P=P=P=P =P AP=HBESP
224 | R=R=R=R=R=R R—>G—>R=R=R=R
226 | I=I=1>IV—>I=I I=T=1—->A=A=A
227, E=E=E=F=E=F K—>R=R=R=R=R
229 | E=E=E=E=E=E E=E—>K=K=K=K
18 | V=V=VaVI>V=V V=V=V=V—>I=1
25 | Q=0=0—>QR—>Q=0 0=0=0=0—>0N—>N
26 | E=EE=E>ED—E=E E=E=E=E—>EG—HG
48 | S=5S=5=5=5S=S S=S=S=S—N=N
59 | R=R=R—>RM—R=R R=R=R—>HR—>HL—>L
60 | A=A=A—>AFE=AE=AE A=A—>V=V=V=V
67 | R=R=R—>RD—R=R R=R=R—>KR—>KW—>W
70 | E=E=ES>EK=EK—DE K=K=K=K=K=K
74 | D=D=D=D=D=D D=D=D=D—>DS—>S
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78

K=K=K=K—>KR—>RK

112 | A=A=A—>AT=AT=AT A=A—->FEA—>E=E—T
114 | S=S=5S—>SG—>S=S S—P=pP=pP=P=P
119 | M=M=M=M=M=M M=M—>IM—>I—>ML—>L
125 | D=D=D=D=D=D D=D=D=D—>E=E
171 | D=D=D—DT—>D=D DoN>I=I>IY>Y
178 | I=I=I=I=1=1 VIV I=I->IV>V
189 | D=D=D=D=D=D D=D=D=D—>DG—>G
197 | T=T=T->TN=TN-—>T T=T=T—>TN—>N=N
209 | D=D=D-—>DN=DN—D N=N=N=N=N=N
2R S kSRR R=R K=K=K=K—>KE—E
NS2 3 | S=S=Sgasas3 5 — 85 ik
14 | M=M=M—>MQO—>M=M M=M—>[L=0L—>ML—>M
52 | I5>M=M=M=M=M M=M=M=M=M=
60 | S=S—>SN=SN—>S=S N=N=N=N—>NS—S
86 | R=R=R—>RI—>R=R RS> KR—>R=R=R=R
107 | L=L=L=L=L= LS>FL>F=F>FL->L
6 | V=V=V>VI>V=V V=V=V=V—->VM->MV
320 I=I=T=d=T= I=I=T1=1->IV>V
34 | 0=0=0=0=0=0 0=0=0=0—>0R—>R0O
40/ L=L=L—>LI=LI—>L IL=1=L=L—>IL>T
48 | A=A=A—>AS—>A=A A=A=A=A—>AT—>TA
57 |dS=—"SESESESES S=S=S—>LS—>YLS—>Y
63| G=G=G—>GA—>G=G G=G=G=G—>GE—>E
70 | S=5=5=5=5=5 SoG=G=G=G=G
83 | V=V=V—>VC—H>V=V V=V=V=V—>VM—->MV
89 | I=T=I>KI—>I=I I=I>TI->T>TA>A
115 | T=T=T=F=T=T T=T=T=T—>TA—>AT
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421 & Segment  FrAIE S LLLGIZR

EEGIHET R R HL 6 (EE QM —3t 5 EME - SHEANEN BT 2
BE Rt FiEtRHREREW T

Segment Avian transition rate Human transition rate
PB2 0.03 0.44
PB1 0.04 0.39
PA 0.07 0.42
NP 0.07 0.45

M1

M2

NS1

NS2
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0.8
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site 627 1 896
0s N2
0.6 \\
0.4

1502 1915 1958 1969 1378 2010
5 5 5 5 5 5
1918 1957 1968 1977 2009 2013

429 £ RIESE S ERER T » PB2 iE 627 2~ Z{EFAEER] ARI E2hE
I R ER Validity Hr7e B BRHE T B B FE BRI BB -

80



site 271

or \ s
\V4

0.4
0.2

T T T T T 1
1502 1919 1958 1969 1978 2010
5 5 5 5 5 5
1918 1957 1968 1977 2009 2013

B 4 30 {5 ACHESH1E 53 7 (RTEIE Tpt POR AE27 B 5 B IR AR 340
RS (L (T — 0 S S i B R RA IS |18 2 5 (LT -
~

site 33

1
0.8

T T T T T 1
1502 1915 1958 1969 1378 2010
5 5 5 5 5 5
1918 1957 1968 1977 2009 2013

81



4.2.2 R ME S EAUE 53 FEQEER] » Swine » Human 2 A

Rt JRlIps 254 B Top-20 )t ] B SR i

TEREET - BRT—EIME RV - FFEHAE e R e HEY =057 - [FIRHEH
Entropy © MI > ARI =fE 5051 1902 4271918 4F ~ 1919 £E~1957 4F ~ 1958 £E~1968
4F ~ 1969 ££~1977 4F ~ 1978 £4~2009 4F > AN{EFEAIE AV E ZRHEU R o HERERMR
NCBI ERHE NS RIARES - FrA Swine fY A UG EVER! » 7F 1902 £-~1918 35 1F
FEREANFEEETER > RIS EFE RS A AT AR VEES -

HEr E R B Y T A SR AL o ME M EiE 2 —FE T ARI LUK MIFYEE
WCE R BERAERAT

BRI A BAEYTEE L B LR Amino Acid 531 » MI EBAE ARI g HY
P W TP

1. B ERSE B 2 YA SRR Amino acid FH[Ei BB =02 » [EEZE
8 {[&l Segment > {EFIY7E G Z & H 92537 > 485 40 4H(8 (&
Segment JE S {EMFEIEL])H - MIEL ARI YR IEH FF L EE M IETE
HE3LH 10 4H - T ARI Bl MIZE9E 5E 26 IR R LBV IS TP AZE O
4 MEFTBCEFIIEE R 304 -

2. HERHEIECERHY Amino acid AH[E] » B R TR BB SRR E WY
PERFEANHN AR Z G » % 40 4H'= F > MIEL ARL R TER B 225
A B AT AR FIPAEA 11 41 - A > ARI EERE MI R IE
HEERE B A BRI Z B P A 2 41 > &5 rhki
2 4HRTRINESRT 27 43 » TERE EEBRHVGE SR EARE - ARI {FiE (88 B HYRFR
RIE RS RSEST

MR LU RRE TR o DAERGAM > B8 = » MI DU ARFEVEZE A BORS > B
RS DA 7 R B A S T ok BN > ZM 0T LIEEEE AR
7 38/40 HEE/E ISHHVHRA L MI ZRHYZE > EEAE MIEFELHZEAY 29/40 J1E[] 72.5%2K
G Mt E PATEE D A2 220 M1 k& EER s 2 B o R Vg P (AR Amino
acid fHEIVAEEEE - BN SR TR - B2 IR EE SR IEFE R R
ANEHEAERTHAIRE - (EH ARIMEE(E S 7732 40/40 gL 100%MHE Y MI Y 30/40
kR 75 %RGESS i DAiim 2 A 2i DA IR H 2R L EEE E G 2N
B EERHMR BT BB - R AR R 2 1% - MBS ARIEZ
FRINGIEAMN—T7 » FEEES TR 2 RIAT PV AR - A SR EREAEER T
ARI 2 LR MI ZRH A (BESAH—TE 504 -

RIEEFAFMRZAE A ARIE BB M & BB 2R UL BV TR T A MAEEH ARl HEETE
JTEE RIRFIEVIRIE J7751% » &8 segment Bl X {EF (& TR ARV B 2R8I B8
BN 3% 4-22 - #5H E—EIVERGEE - Tl 7S Segment HYEE S LR E RS
(BRI R RIEARRE > AR E S B RS 5 E Segment HYRZETA BIEZELIBIP
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72 4-23 FyFERE > STEE(E Segment YRR LA - 1555k 4-24 -

£ Swine vs.Human By &g T - JMHSEIEE E—EHEIAVEER - B2 RNP SETEAHRRRY 4
{E Segment (i EHYELAR HERGERURINE LLBRAY—8F  AHEGHEZI > NS1 > NS2
M1 - M2 iEVU{E Segment RIEEE iR EEd =AY —8f - A 2UReE 1 (591E T2 EIHY - PB2 -
PA > NP 35 B R A S BAYE I = (1 Segment & s L - [NILHEEHIRLE
AP > BRI ERRGERAVE L HIFR 4-24 ERAHEAVEER > NS1 > NS2 > M1 > M2
SLARREGS > 17 RNP SHEHEARYVU(E Segment EE{LAFRELIK -

TEBEERFAI IR FH _E—EiPr € AVIB I 2K th EE 2R B

— ~ (EAEEEAE A T 85— B A B R L E (Validity): 77 7S (EFE & R T 85—
HEBEZEREA BRI T » FMIRiEse— (A& (2010 ££~2013 )2 4 FE 2
P B ANy Ry e o - H— 2 — (B B A e ARl i S 2 — (8 B R R
rE - (B e RS - FRe—EFREEHEAFE—EEENE B HE
H = B So A E S & A 2 — (i R I B B e — R &R
—(EE R & -

=~ EAMEEARERE T A B R B R T SMEEREE T — B AEE
FFELENREE T - DIZ A EREE e & Bl i Al —E e s » DU AL
Ik B PR 2 AR S 55 (Identity) ©

{EFHAZE Human VS. Swine &4y » Swine 4F 190271918 FE(LAVE IR = » RIFLEE
£ FAEETE A 5 (EFE AR AR - R EFEEE A — B SR E N
B » 22BI5ER - [B 4-32 1 NP HUALEE 53 & ' fESCRiiEEFRIEER HEE
FHEArE - MAE s —(EE AR REER U E | IEE G M AR
NP-53 fESCRINAE AN R E L R UL B B RIS E i (EREAC R A E R L B
WHELERAE 2009 HY HINT (AR e A4 EisE > s5 i [62] H Frhe Bl AR H e B 15 T
= 2 EIRVAEE » NPALE 53 \f¢ E B85 D » S (S S fE 2][62] T FrifEfT
HYERS > E53D jEfssssE e d SOl s AR i BRI E BN A B L EE &
HY4ESR - il Eaid NP-53 Fy3F B R i B (R ALl ey E HYRRHIER) SR - FE Y Ry ER
SRR B (R AL Ry D HYMRiz) B Mg s AR (B 80 » oA B R i B Y
HEME A DIFRAVERE -

5540 o & 4-33 tf NP FUL B 16 SLEFRFI0E IR A B BB B AE T Y — 1]
FREMCAFHEEZEMEE ) BY—@FF - fE[61FFTIEE] - NP-16 EYfE HRHHY
R RS B SRR - W B AR FER NP-16 71 Swine E{#¥Y7E FEIFFEVIBEHY -
EBIFTERBIAERTE — V4R - TR EFACEL Swine FYREE B B (i 5 G » 1M
Human FII&1{E 2009 FHYF(L 212 H D 8 Fy G 12 B RVE T ATHEEIHY 2009 4050 g
FEIRIS Swine HYES /-t & 23R —E V4SS » Ry NP-16 & — (& B fdm s fr 2t 2 B
REAIAIE » RIHEAE 2009 £E 27 1B Swine B R EUEZALE R 2 EH Swine &
FEFH G EEGF RS 7 BV EZE N - r DRI ERER TR -
MEE—SEEAHEEE CERA LGSR » GRS T e R ESE Y -

83



BAZRHEY 1dentity BB Y EHPMELLENL AT & AR A B EE AR B R E A 21
& - NI A S S EFERER T —EAEEREUEAEI T - YRR
AR B P b EAE AR B o3 5Tam - ZRBIARER > B 4-34 NP HYfILE 313 B2 — 1
e R ZEIBT > AR E B b o] DLEEHR - NP-313 £ Swine HRZELIEFE AT 24 (5
R Ry o MAESRATAY—EAECEL By FV > ZEH0 Human V(ST FERTTE RS (EF LA Y
ARG —(EFE R V - B62)E TRTHEFHEER SR ORISR - AERETRE
ol NP-313 S By V ISR - Hoi s SR Emny > [ERR MR E RS R
NP-313 HEJHE L V IVIEIE  iEBl62) B aVERE R G e el RRE S
o EMHONV4S S - 15 W AEXAVEREE 1dentity IR SR SR EE M -

BN > 1E[61)E A TEE] > ¥ pandemic HIN1 2009 - 75 %l B £ T 22 25 (2
& > GUELE 100(1) > 313(V) > 425(V) - fERAFIHYEEER T - NP I 100 fEHE
Human =& Swine HURZELRE &1+ | 7552 - ifif NP I 313 82 NP (' # 425 g7 /e
HEIMIFE - #GRE Human B2 Swine By ARE AR S V EE - M E 5T EL[61]
FITHR EIY 28 (8 M B B (B B th A ki A (DA Ds BB E B PR 38 Ry 8 2 (e
fir Bt ATREETY 2009 £y pandemic (5534 2 L ESEHAVAI (- -
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7% 4 22 DIABEBRFEARES SEFERIER T > Swine VS. Human &1 Segment (85 3845

B ERER
Segment | *1902~1918 | 1919~1957 | 1958~1968 | 1969~1977 | 1978~2009 | 2010~2013 | ‘F35 | £
7=
PB2 0 20 20 20 14 8 16.40 | 5.37
PB1 0 18 20 20 3 14 15.00 | 7.14
PA 0 20 20 20 4 5 13.80 | 8.50
NP 0 20 20 20 14 2 15.20 | 7.82
M1 0 4 5 5 3 0 3.40 | 2.07
M2 0 11 12 11 10 0 8.80 | 4.97
NS1 0 20 20 20 19 1 16.00 | 8.40
NS2 0 8 11 10 2 0 6.20 | 4.92

*[Al Swine fE8% FRIALZ B EEFPIER » HOEZHET AR ST B AUSEZG T E -

7% 4 23 KigEEARED A EEAERI L T > Swine VS. Human [ Segment B34S

B Bl AR EIREE(ER
HepRAE P ERE O hI RITESS:
PR Validity - { B SRR HsE SR ple (PR R L & -

4T o7 Validity >

(e EER N B RS E R L E -

EOIIR dentity - EFTEERERS T B AEEREE > HigER TS
{B& -
Fhg Amino acid BHE 7T BRIV E F=:
B ORI RPITERT R > L BIE AR R R i B 0 F AL -
&R A IR TS 22 EL BB R EE I By i S R B B o
*EHRY 190271918 SR ENESTHE I E - AT LGRS AU For

REFFERIE S SEFAEREIEICT » Swine VS. Human (i Segment B R i B %
B EIRZLER -
Segment Position Swine amino acid transition Human amino acid transition

PB2

9 | [[->D=D—>N—>D=D

[l>N=N=N—>ND—D

22 | [[>R=R=R—>K=K

[l>K=K=K=K=K

44 | [ >A=A=A=A=A

[[=>S=S=S—>SA—>A

64 | [[>I=I=I->M=M

[>T=T=T—>TM—>M

66 | [[>T=T=T—>M=M

[l>M=M=M=M=M

80 | [[K—R=R—>K=K

[l>K=K=K=K=K

81 | [l»>T=T=T=T=T

[l>M=M=M—>TM—>T
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105

[l>T=T=T=T=T

—>M=M—>V—>VT—>T

106 | [[>T—>A=A—>T=T [J>T=T=T=T=T
238 | [[>T—>A=A—>T=T [J>T=T=T=T=T
243 | [[>L=L=L—>M=M []>M=M=M=M=M
265 | [[>S=5=S—N=N [J>N=N=N=N=N
271 | (> T=T=T—>TA>A [J>A=A=A=A=A
340 | [ 5>K=K—>R—>RK—K [l>R=R=R—5>KR—K
382 | [J»>V=V=V—>I=1 U>I->V=V>IV>I
444 | [[5>V—>IV>THV=V [o>V=V=V=V=V
467 | [[->L=L=L—>M=M L—>M=M=M=M=M
480 | >T=I1=I1>V=V o V=V=v=V=V
491 | [|>T=T=T=T=T O2>A>T=T=T=T
508 | [ 5>R—>0=0—>R=R [ >R=R=R=R=R
539 | U>V=v=V—>I=I [>TI=I=1I=I=1I
567 | l=>D=D=D=D=D [I>N=N=N—>ND—>D
588 | 5>A=A=A>AT—T oI=I=TI->IT>T
613 [ I>V=V=V=V=V O->T=T=T>TV->V
649 | 5>V I=I>VI>V [JoV=V=V=V=V
661 | [ 5>A>G—>S—>A=A [—>T=T=T—>TA>A
667 | [I>V=V=V=V—>TV VIS I=I->VIS>V
674 | I >A=A=A=A=A O>T=T=T—>TA—>A
699 | [>K—>R=R—>K=K [ >K=K=K=K=K
702 | [>R=R—>K=K=K [I->R=R=R—>RK—>K

54 | [[5K=K=K=K=K [I>K=K=K—>KR—R
184 | [I5M=M=M—>T—>TA [J>T=T=T>TA>A
292 'H>TH>V=V—>I=I UT=T=T>TV=V
315 | >M=M=M=M=M [I>M=M=M—>MI—>I
453 1SP=P—S=sR=2PS [J—>HR—>H=H—>HS—>S
559 | [l>T=T=T=T—>SI [>T=T=T—>IT—>I
560 | [J»>V=V=V=V—>1V [—>V=V=V=V=V
684 | [l>T=T—>A=A—AS [l >AS—>S=5=S=S

PB1 54 | [ >K=K=K=K=K [J>RK—>K=K=K=K

80 | [[»>S—>T=T—>S5=S [[>S=5S=5=5=S

97 | [[5K—>KR—>K—HE=E [l>E=E=E=E=E
108 | 0> L=L=L=L=L [[>TL—>L=L=L=L
129 | 05Y>F=F—>Y=Y L—>Y=Y=Y=Y=Y
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152

[J>L=L=L—>SL—>S

[J—>S=S=S=S=S

158 | [[5>N—>SN—>S—N=N [J>N=N=N=N=N
177 | [[>G—HE=E=E=E [>E=E=E=E=E
182 | U>T—>V=V—>T=T [J>T=T=T=T=T
211 | [[>RK—>K=K—>RK—>R [l>R=R=R=R=R
212 | (> L=L=L—>LV=LV [>L=L>V—>LV->L
218 | [>L—>I—>L=L=L [I->L=L=L=L=L
261 | [[5>N—>S=S=S8=S [J>S—>NS—>S=S=S
327 | l>R=R=R=R=R [l>R=R—>K—>KR—R
336 | [[V=V=V>VI—>I HoV=V—>IV=I=I
361 [ [>S—>N=N—>SR—R [0—>S=S—>RS—>R=R
368 | [I5>V—>I=I=I=1I O>TI=I=I=I=I
374 | [[5>S=S=S—A=A [l 5>A=A=A=A=A
375 | /I>S—>G=G—>S5=3 [J>SN—>S=S=S=S
379 | L»>K—->R=R—>K=K [5>K=K=K=K=K
383 | >D=D=D—>E=E [l>DE—>E=E=E=E
400 | [>T >A=A>T=T [—>T=T=T=T=T
430 | [[>K—>E=E—>KR—>K O>RK>K>KR—>K=K
473 | > L=L=L—>V=V [ LV—->V=V=V=V
576 | [l>I=1=T—>L=L [l>IL—>L=L=L=L
581 | [>D=D=D—DE—D [>E=E=E—D=D
621 | I>K—>0=0—>R=R L—>0=0=0—>R=R
645 | [I>V=V=V=V=V oMV —>V=V=V=V
648 | [[>A—>S=S—>A=A [O—>A=A=A=A=A
654 | >T=T=T—>S=S [l>N—>S=S=S=S
691 | [l>K=K=K=K=K [L>RK—>K=K=K=K
739 | > D=D=D—E=FE [5>E=FE=E=E=E
741 | [l 5>A=A=A—>AS—>S [J>TA>A>AS—>S=S
752 | [J»>D=D=D—>E=E [J>E=E=E=E=E

12 | 5 V=v=V=V=V (—>V=V=V>VI->T
113 | [I5V=V=V>VI>IT (o V=V=V=V=V
175 | [J>D=D=D=D=D []—>D=D=D—>DN—N
216 | [[>S5=5=5=5=S [1>S=S=S—>G=G
298 | >L=L=L=L=L [[>LI—>L=L—>IL—>I
364 | [>L=L=L=L=L [l[>L=L=L—>LI>I
386 | [—>R=R=R=R=R [[>R=R=R—>KR—K
433 | >K=K=K=K—RK [>K=K=K=K=K
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435

[l>A=A=A—>T=T

>T=T=T—>TI—>IT

517 | >I=I=I>IV=1IV oI=I=I->VI->V
587 | >A=A=A=A=A [J>A=A=A—>AV—>V
618 | l>E—>KT=K—E—>ED [l >E=E=E—-ED—>D
642 | [5>N=N=N—>NS—SN [l >N=N=N=N=N
728 | [l>I=I=I=1=1 =>I=I=I>IV>V
PA 20 | [[>A>T=T—A=A [J>A=A=A=A=A
27 | l->D—>N=N-—->D=D [l->D=D=D=D=D
28 | [[>P=P=P=P—>PS [>1L=1L=L—>LP—>P
42 | [->M=M=M—L=L >L=L=L=L=L
57 | [I=>R=R=R=R—RQ 0=0=0=0—>0R—R
65 | [ >S—>P=P—>5=3 [l>L=L=L—>LS—>S
66 | | >G=G=G=G=G [l->DG—>D=D—>GD—>G
68 | [>P—->S=S—>P=P [>P=P=P=P=P
85 | 5 TH>N=N>T>TI o> T=T=T>TI—>IT
100 | [J>V=V=V=V=V [—>A=A=A—>AV>V
101 | [ >G=G=G—>E=E [>E=E=E=E=E
104 | [ >K—>RK—>R—HK=K [J>K=K=K=K=K
115 | [[->D=D=D—>N=N [l>N=N=N=N=N
142 | [l5E=E=E—>K=K [>K—>N=N—->KN—>K
208 | [[>T=T>K—>KT>T LU>T=T=T=T=T
225 | [J>S=5=5=S=5 [I=C=C=C>CS>S
227 | [ >E—»>DE—>D—E=E [>E=E=E=E=E
251 | 5K—>R=R—K=K [l>K=K=K=K=K
268 | [l>1=L=1L=1L=L U>TL>TI=I>IL—>L
272 | [[-»>G—>C=C=C=C [l=>D=D=D—DN—D
291" >S—>N—>S=8=8S [J—>S=5S=S=5=S
308 | [[>I>»>V=V—>I=I [l>I=I=I=I=I
309 | [[>K—»>R=R—>K=K [J—>K=K=K=K=K
312 | [[>K=K=K=K=K [J>R=R=R—>K=K
321 | [l>TI—>T=T—>N=N [I>YN—>Y=Y—->NY—->NK
322 | [J»>I=I=I=I=1 >V I=I=I=1I
332 | [[>S=S=S—>P=P [[>P=P=P—>PS—P
337 | [—>A=A=A=A=A [ >S5=S=S—>SA—>A
352 | 0> K=K=K—E=E [>E=E=E=E=E
354 | >V—>I=I=I=I —>I=I=I=I=1I
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365

[J=>0—>P=P—>0=0Q

—0=0=0=0=0

400 | [[>F=F=F—>P=P [[>L=L=L—>LP—>P
404 | [J>A=A=A=A=A [J>S=5=S—>SA—>A
409 | [[>S—>N=N=N=N [ ->N=N=N=N=N
542 | [l5V>I=I>V=V oV=v=V=V=V
552 | [J>T=T=T=T=T [J>S=5=S—>ST->T
558 | [ >S—>A=A—>S=S [[>S=5=5=5=S
648 | [l >S—>C=C—>S=S [[>S=5=5=5=S
668 | [|>I=1=1=1I=1 U=>IVaV=V—>IV->I
689 | [[>S=S=S—>A=A [—>A=A=A=A=A
204 | —>R=R=R=R—RK [l>R=R=R—K=K
254 | [l5>N=N=N=N—>NS > N=N=N=N=N
277 | [ >FS—>F=F—>S—>SH [l >S—>F=F—>YH—>H
323 [ Ho>V=V=V—>VI—>IV o Vv=v=V=V=V
356 | L=>R=R=R—>K—KR [5>RK—>R=R=R=R
NP 16 | [[>G=G=G=6G=G [1->D=D=D—>DG—>G
21 | ->N—>D=D—>ND—D [J>N=N=N=N—D
31 | 0»>R=R=R=R=R [>K=K=K—=>RK—>R
34 | >G=G=G=G=G [[->DG=D=D—>DG—>G
61 | 0>I=1=I=1=1 U>L=L=L=LI—>1I
98 | [[>R=R=R=RK—>R [J>K=K=K—>RK—>R
100 | 0>I=I=1—>VR—>1IV NoV=V=V=V—>IV
109 | [ >I=T=I=1=1I O0>VI->V=V—>VI->T
119 | 5T >V=V>IVoV [J>I=I=I=I1->VI
127 | >E=E=E=E=FE [l->D=D=D—>E=E
136 | [l[5OM>I=1>IL>1 [>M=M=M—>I=1I
146 | [l >A=A=A=A=A OJ>TA>T=T—>AT—>A
189 | [[5>M—>T=T>MI—>1T [l>M=M=M=M—>IM
214 | J»>R=R=R=R=R [J>K=K=K—>KR—R
217 | U>I=I=I=I=1 [[5>I>S—>GS—>S—HVS
283 | [[»>L=L=L=L=L [J>P=P=P—>PL—>L
289 | [l>H=H=H—>YH—H [l>Y=Y=Y=Y—>HY
293 | [[»>R=R=R=R=R [l[>KR—>K=K—>KR—R
305 | [[>R—>K=K—>KR—K [l>K=K=K=K=K
334 | [l >H=H=H=H=H [l >NH—>N—->NH—>H=H
345 | [l 5>S—>G=G—>S5=3 [[>S=5=5=5=S
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350

[[>K=K=K—>TK—>K

[J=>T=T=T=T—>KT

353 | l»V=V=V>VI>I [J>IV—>S=5=5—>1
371 | [[5>M—>V=V—>MV—->V [J>M=M=M=M—>VM
372 | l>E=E=E=E=E [l >DE—>D=D—DE—SE
375 | [l»>D=D=D=D=D [l>E=E=E—GD—D
400 | [[>R—>K=K—RK—K [l>R=R=R=R—>KR
421 | [[>E=E=E=E=E [l>D=D=D—E=E
422 | [[>R=R=R=R=R [l>KR—>K=K—KR—>R
423 | [[>A=A=A=A=A [J>TP—>P>S—>SAA
425 | [[5VIV=V—>IV>V >I=T=TI->IV>VI
442 [ [>T=T=T=T=T O0SAT>SA=A—>ATHT
455 | [ >D=D=D=D=D 0> ED—>E=E—>ED—D
473 | [[>S—>N=N=N—>NS [l >N=N=N=N=N
482 | LI>S—>N=N—>S5S=S [J—>S=5=5=8=5
53 | H>E=E=E=E=E [5>E=E=E=E—>DE
313 | O F=F=F=F—>FV OoY=Y=Y=Y>V
M1 15 | 5V>I-5VSVISIV >V=V=V>VI->I
95 | [l>K=K=K—RK=RK [>R=R=R—>RK—>R
115 | IV IVISV=V =>I=I=I>IV>V
116 | [[>A—>S—>A—>AS—>SA [l>A=A=A=A—S
137 | I>T—>A>T=T=T Ll>A=A=A—>AT>T
167 | [I>T=T=T=T=T ->T=T>AT>TA>T
218 | [[>T=T=T=T=T O>AT >A=A>AT>T
231 | -D—N—>D=D=D [l->D=D=D=D=D
M2 11 | T3 I=1>TI>T >I=T=T=1->TI
13" I>N>S=S—>N=>SN [J>N=N—->NS—->N—->SN
14 | l>E=E=E—>GE>EG [l >E=E=E=E=E
16 | [[>G=G=G—>E=E [[>G=G=G—>GE—EG
28 | [[>A=A—>AV—>I—>ID [>VI>V=V=V—>IV
54 | [>R=R=R=R=R [[>LR—>F=F—>L—RL
55 | [l L>F=F>FL>F [l >F=F=F=F=F
56 | [ KE—>K=K=K=K [[>K—>EK—>E—>K=K
57 | [l>Y=Y=Y=Y=Y [[>HY—>H=H=H—>YH
78 | [I>0=0=0=0=0 [J—>K=K=K=K—QK
79 | >K=K=K—>EK=EK [ >E=E=E=E=E
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82

[[>S—>N—>S=S=S

[[—>S5=S=S—>N—>SN

NS1

86 | [l»>V=v=V=V=V [J>A=A=A=A—VA
89 | I>G=G=G=6=G [l>SG—>S=S—>SG—>GS
93 | [[»>N=N=N=N=N [J>SN—>S=5=S—>NS
95 | [[E>VE—>AV—SEV=EV [l>E=E=E=E=E
3 | [[>S=5=5=5=3 [[>P—>S=S=S=S
18 | [V I=T>IV>I oV=V=V—>I=I
21 | [>R=R=R=R=R [J>R—>0=0—>0R—R
22 | [[5F=F=F=F=F —>V=V=V>VF->F
25 | [[>K—>N=N=N=N U>0=0=0—>0ON—>N
26 | [ 5>K—>G=G=G=G O—>E=E=E—>EG—>G
44 | [ 5R=R—>K—>KR—K [ >R=R=R—>KR—>K
56y pd=>F=P=h=T=T O>T—>A=A>TAST
59 | H=>R=>L=L—>LR—L [5R=R—>HR—>HL—>L
60 | O>A=A=A>VASV oA V=V=V=V
67 | I>ROW=W—>WR—>W [->R=R—>KR>KW—>W
70 | [E—>KR—>K—>KE—>K [J>K=K=K=K=K
74 | [[>N=N=N—>DS—S [l=>D=D=D—>DS—>S
75 | [ >G>E=E=E=F [l >E=E=E=E=E
76 | [[5A>T=T—>TA>T [O—>A=A=A—>AT>T
81 | >I=T=1=1=1 L—>M=M=M—MT —>T
84 | [[>V=V=V=V=V -S> VA>A>TASTVSV
86 | [ >A—>S=S>TA>T O—>A=A=A—>AT>T
91 | [[AT—>A=A—>TA—AS [J>T=T=T>TS—>S
95 | [l>L=L=L=L=L U=>SI>I=I—>IL>L
98 | [[»>M=M=M=M=M [>M—>L=1L—->ML—>M
114" [1>S=S=S—>SP=P [l—>P=P=P=P=P
116 | [[>C—>Y—>C=C=C [l>C=C=C=C=C
125 | [[>E=E=E—>ED—>E [l>D=D=D—>E=E
129 | 5 I=I=1>IT—>1IV [l>I->M=M—>MI->V
145 | [J>I=I=I=1=I J>I=I=I->VI>I
166 | [J>L=L=L=L=L [J>L=L>FL=FL—>L
171 | [l->D=D=D=D—NY [>N>I=I->IY>Y
178 | [I5V=V=V>VI>V 2>IVI=I>IVV
179 | [l5G>E>G=G=G [>G=G=G=G=G
189 | [I5>G=G=G—>GD—>G [J->D=D=D—>DG—>G

91




196

[l >E=E=E=E=E

[ >EK—>K=K—>EK—E

197 | U>N=N=N—->NA—N [J>T=T—>TN—>N=N
206 | [[>R=R=R=R—RC [[>5S=5=S—>SC—>C
211 | [l»>R=R=R=R=R [ >R=R—>RG—>GR—-R
213 | [[>S=S—>P—>SP—>S [ >P=P=P—>PS—>S
215 | [ >P=P=P=P=P [J>T=T=T—>TP—>P
217 | [[5K—>E=E—>EK—>E [l>K=K=K—KE—>E
220 | [J»>W=W—>R=R=R [l>R=R=R=R=R
222 | [J»>V=V—>M=M=M [J>M=M=M=M=M
227 | [[5R>G=G=G>R [l>R=R=R=R=R
228 | []>S=S—>P=P—>3 [—>S=S=5=5=8
209 | [l>N=N=N—D—DN > N=N=N=N=N
NS2 3 | Ul>SF=SF—>S=S=S [l>P—>S=S=S=S
14 | | | 5>M=M=M=M=M [l>M—>L=L—>ML—>M
22 | 5G>R>G=G=G U—>G=G=G=G=G
27 | [>G=G=G—>D=D [l—-D=D=D=D=D
32 | [J»V=V=V>VI>V OJoI=I=I>IV>V
34 | [5>R—>Q0=0—>R0—>R [—=0=0=0—->0R—>RQ
40 | J>I=I=T—>IL—>1I [I>L=L=L—>IL—>I
57 | 0=>Y=Y=Y—>YS—>Y 0>S=S—>LS—>YLS—>Y
63 | BXGSEGCGOEEGOE U—=>G=G=G—>GE—>G
86 | [[>R—>K=K—>R=R [l->KR—>R=R=R=R
89 | [[>I=T>M—>I>A O0>I->TIS>TS>TASA
107 | (> L=L=L=L=L [J->FL>F=F>FL->L
113 [ 0—>I—>M=M—>I=I [>TI=I=I=I=I

92




7 424 & segment  FrAIEE(LELGIFR

EEBIRYETR TR HL 5 (BRI (IR Z A E R 1902 4271918 4F)—4k 4 &R
e SCHELESEN RS T RS ROE - AtREERERENT:

Segment Swine transition rate Human transition rate
PB2 0.33 0.30
PB1 0.33 0.26
PA 0.33 0.26
NP SRR RN
M1 ‘b - ,\w
JU
M2
NS1
NS2
site 53
1
0.8
0.6
0.4
0.2 i
O -

1502 1919 1958 1969 1978 2010
5 5 5 5 5 5
1918 1957 1968 1977 2009 2013

B 4 32 1EK)5 \
I R TR EHY Vali

1902~1918 FE (L E&E V\@
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site 16
05 A
AN
RV a—

1502 1919 1958 1969 1978 2010

s s s s s s
1918 1957 1968 1977 2009 2013

4 33 fER MRS 1 SR (U fE B ] AR B

e BB PR e B PR i AT
19021918 £ {4 xﬁ’ﬁﬁzﬁmﬁ%ﬁ%@w 1k

site 313

1
A
0.8
s —of
02/ \\
ol 7

1502 1915 1958 1969 1378 2010
5 5 5 5 5 5
1918 1957 1968 1977 2009 2013

434 a \‘\;. 1= R AR A E(E
e s g Z / /B AT
1902~1918 o Q FHAE RN &
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4.23 MR EESF AT EERERH] - Avian > Swine .2 A &Y

i B B & Top-20 P [ e T A (i 5

TELEETH  FRAPIETE Avian LUK Swine W8 ARl J7 AR TR H P LR -
% Avian B Swine )it BN R LS Human FOAEREER! A EIH -t Fer s et \JEm
A R RIS BRI - (B2 AE63] 08k LTI EINY » 75 A DRI g a8k
reassortment » HE A EEE] 2009 FAVREFAE 1998 FEHLA# A TH AR HIEE S
FHATE I L EEAE reassorment HYIETE » WElEsl @ S8R T RE RS S BHME T 84E
DS > BECIRERTEAE » HILER MEE —fi gt ¥ S EARRSFEREEF
Avian VS. Swine FH¥f7A Human FRZ S liG S8 R A6 20 SR nT sEME(ERRS T FRAPITE
AEE{HE A ARIETTRIE » — BRI R A E R 7 By 1902 £4£~1918 4 ~ 1919
FE~1957 4F - 1958 £E~1968 4F ~ 1969 £E~1977 4F ~ 1978 ££~2009 4E » S {EE LI - £
EEMPEEREE -tk 2L NCBI 2okl E NERAVERIACE T » A Swine HY A
RURIEERE » £F 1902 1918 FF 5 ({FEREA R FEE R E R - RS EF RS
HHE(T ARI BYEFES

EEM ARI ISR AE RERFIIKiET AR » (B segment £1 7/ {EHFAIELETE
HERAVE SR L B RE SN 5 4-25 « FEHHFR 4-25 $RfM o] DAZE3RAE 1978~2009 4F L&
[ & Segment HYEE BRI R SR i (IH - 281[63]FH22HY » Swine FHEHEZH
FEHE SEE T EBRIEEEES SN R EEEFEAE M EN E BN E R
i - IREIRRAYE M (E YR R b O R Al - AR T -

M EE EAEEIE & Segment HIREEIE EIREEHTIT » IR T 4-26 0 (£FR+
P oT DAEEER > 1[5 (631 e 2IHY - FifaSHY Avian-like Swine HIN1 » 1T 25 {1588 SR+
B B AR TR - ZROIAER - 52 PB2AYALE 382 » F 1978 H~2009 FiE (&
fElH - Swine ISR ENE B R AN V SRy Avian-like Y 1 {iLE 66 Swine (XM
L R FURAY T 888 By Avian-like Y M (7B 199 Swine B FFE ARG ER 5 Ay S fEsE By
Avian-like 1 A BEAIE 82 Swine HHJFEAHY S #8558 By Avian-like BY N » FH¥EHY > 7E 4.2.1
£ PB2 Avain VS: Human iy B2 BRI B ARSI TERVML B 66 » 82 > 199 > 382 (EfiFAL
R EEIATEEZ /A Avian VS. Swine ZREVAEERER » £ 1978~2009 (LR HIZ ARG =LA 2
W 220 {52 TM > NS> SA» IV IEFETZE » 28 flgE R 51[63] S 1 ATFE £ Avian-like Swine
HIN1 S5 7E AR S 2 B A AR INES R TEEBSEFEH AR 515 > eSS FBIEE
e bA B FE A4S 5 - ERIEEFR P05 ARI Y AEACETEL » $HA A Avian-like Swine
B AIRE > MIREESSEET PUEERIEER -
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425 DIKIFESFERES7SEFERL T - Avian VS. Swine % Segment 75 ZER5{#

T EREE
Segment | *1902~1918 | 1919~1957 | 1958~1968 | 1969~1977 | 1978~2009 | 2010~2013 | ‘F35 | £
7=
PB2 0 20 20 20 0 9 13.80 | 9.07
PB1 0 17 20 20 3 13 14.60 | 7.09
PA 0 18 20 20 4 6 13.60 | 7.92
NP 0 9 20 20 7 20 15.20 | 6.61
M1 0 4 7 2 2 5 4.00 | 2.12
M2 0 7 11 10 0 1 5.80 | 5.07
NS1 0 18 20 11 11 20 16.00 | 4.64
NS2 0 7 10 9 5 8 7.80 | 1.92

*[Al Swine fE8% FRIALZ B EEFPIER » HOEZHET AR ST B AUSEZG T E -

7% 4 26 KIS EAE 7S EEERTE N R » Avian VS. Swine [ Segment B S

fu B A1 E IS ER
HopRE R EEE A RN ES:
HEROR Validity > ¢ B ZRT i B e — (E I EE R B -
&L Validity » - (eI FESERRHE T BRI & -
EEEFR dentity - fEFTAERIEE TN —ER/EZR IS » EFAMR G EEE
B3 -
Lrt(ldentity) > EFTHERIER T —EAEERNENE > HIEAR 7B 9545
FEELHE ¢
Ft&d Amino acid BHEG AIMRFERIVEFE:
SRR MR (R L ol S RS 7 1 R H R Al -
&L TR YIRERT R e R B I Ay fE 28 R -
*FHY 19021918 A BEEFF IR - It AR DO RR

KIgEFERE T /SEEREE B T Avian VS. Swine & Segment B2 R B AL

RAY BRSSO -

Segment Position Avian amino acid transition Swine amino acid transition
PB2 9 | [l>D=D=D=D=D []>D=D—>N—>D=D

22 | [[>K=K=K=K=K [l>R=R=R—>K=K

64 | [l>M=M=M=M=M [J>I=I=I—>M=M

66 | [l >M=M=M=M=M [J—>T=T=T—>M=M

80 | [[»>K=K=K=K=K [[>K—R=R—K=K
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82

[J>N=N=N=N=N

[][>S=S=S—>N=N

106 | [l > T=T=T=T=T [J>T—>A=A—>T=T
114 | [J>V=V=V=V=V o>I-oV=V=V=V
184 | [ > T=T=T=T=T [J>M=M=M—>T—>TA
195 | [l->D=D=D=D=D [l>D—>E=E—D=D
199 | [l>A=A=A=A=A [J>S=S=S—A=A
238 | [J[>T=T=T=T=T U>T—>A=A>T=T
243 | [J->M=M=M=M=M [J>L=L=L—>M=M
265 | [J->N=N=N=N=N [J>S=5S=S—N=N
292 | (l>I=1=1=1I=I [>TI->V=V—>I=I
368 | >R=R=R=R=R [R5 K=K—R=R
382 | [l>I=I=I=I=1 (oV=V=V—>I=I
444 | [1»>V=V=V=V=V 02 VTV>TI->V=V
453 | | | >P=P=P=P=P [l>P=P—>S—>P—>PS
467 | [ |>M=M=M=M=M [>L=L=L—>M=M
475" "0 L=L=L=L=L [l >M=M=M—>L=L
480 | [J>V=V=V=V=V U>TI=I=I-5V=V
508 | [[>R=R=R=R=R [I>R—>0=0—>R=R
539 | 0> I=I=I=1I=I O>Vv=V=V>I=I
627 | [lI>E=E=E=E=E [l>K=K=K—>E=E
637 | [>T=T=T=T=T [[>A>T=T=T=T
649 | [[>V=V=V=V=V >V I=15VI-V
660 | [[>K=K=K=K=K [[>R—K=K=K=K
661 | [ >A=A=A=A=A [[>A>G>S—>A=A
676 | [l >T=T=T=T=T >T>NT>N->T=T
684 | [ >A=A=A=A=A J>T=T—>A=A—>AS
699 | [ 5K=K=K=K=K [ >K—>R=R—>K=K
702 | l>K=K=K=K=K [l>R=R—>K=K=K
65 | [>E=E=E=E=E [l>E=E=E—ED—D
147 | 0>I=I=I=I=I (J=>I=I=I->IT->T
271 | J>T=T=T=T=T (>T=T=T—>TA—>A
340 | [l»>R=R=R=R=R [[>K=K—>R—>RK—K
559 | > T=T=T=T=T [J>T=T=T=T—>ST
588 | J>A=A=A=A=A [J—>A=A=A—>AT—>T
590 | [J>G=G=G=G=G [>G=G=G—>GS—>S
591 | 0—-0=0=0=0=0 [-0=0=0—>0R—R
645 | J—>M=M=M=M=M [J>M=M=M—ML—>T,
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PB1

52 | [[5>KR—>K=K=K=K [ >K—>R=R—>KR—>K

80 | [[»>S=5=5=5=3 [J>S—>T=T—>S=S

97 | [>EG—HE=E=E=E [I>K—>KR>K—>E=FE
129 | [I5Y=Y=Y=Y=Y >Y>F=F->Y=Y
152 | 0—>S=S=S=S=S [[>L=L=L—>SL—S
158 | [l 5> N=N=N=N=N [J>N—->SN—->S—>N=N
177 | l>E=E=E=E=E [[>G—>E=E=E=E
182 | [[>TI>T=T=T=T U>T—>V=V>T=T
200 | 0> IV>V=V=V=V —>V=V=V=V=V
211 | >R=R=R=R=R [5>RK—>K=K—RK—R
218 | [[>L=L=L=L=L O->L—>I->L=1L=L
261 | [l>S=S=S=S=S [J>N—>S=8=S=S
368 | LI>I=I=I=I=I [o>V>I=I=I=1
374 | [l>A=A=A=A=A [l>S=S=S—>A=A
379 | 5>K=K=K=K=K [l >K—R=R—>K=K
383 | [[>E—>DE—>E=E=E [l>D=D=D—>E=E
400 | [l>T=T=T=T=T >T—>A=A—>T=T
435 | 0> T=T=T=T=T [J—>A=A=A—>T=T
473 | [J>V=V=V=V=V [l>L=L=L—>V=V
576 | I>L=L=L=L=L [J>I=I=I->L=L
618 | [DE=E=E=E=E [ 5>E—>KT=K—E—ED
648 | | >A=A=A=A=A [l>A—>S=S—>A=A
654 | [—>S=S=S=S8=S [l>T=T=T—>S=S
667 | [|>I=I=1=I=1I >I>IVV>I=I
739 | [>E=E=E=E=E [l>D=D=D—>E=E
752 | [5E=E=FE=E=FE [l >D=D=D—>E=E
179 | J>M=M=M=M=M O—>M=M=M—>MI—>I
336 | [I>V=V=V=V=V [>V=V=V>VI->I
339 | [l>I=I=I=I=T [l>I=I->V—>IM—>M
361 | [l>S=S=S=8=S [[>S—>N=N—>SR—R
430 | [J>R=R=R=R=R [[>K—>E=E—>KR—K
433 | [[5>K=K=K=K=K [ >K=K=K=K—RK
486 | [>R=R=R=R=R [ >R=R=R—>RK—K
584 | [—HR=R=R=R=R [[>R=R=R—>QH—0
621 | [1=>0=0=0=0=0 —=>K—>0=0—>R=R
638 | —>E=E=E=E=E [J>E=E=E—ED—D
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642

[J>N=N=N=N=N

[ 5>N=N=N—->NS—>SN

741 | [>A=A=A=A=A [l>A=A=A—>AS—>S
581 | >E=E=E=E=E [l>D=D=D—>DE—D
PA 20 | [l>A=A=A=A=A [J>A—>T=T—>A=A
29 | 0—>K=K=K=K=K [[>R—>K=K=K=K
42 | [[>L=L=L=L=L [J—>M=M=M—>L=L
55 | [l»>D=D=D=D=D [l>N=N=N—>D=D
65 | [>S=S=S=8=8 [l>S—>P=P—>S=S
68 | [ >P=P=P=P=P [ >P—>S=S—>P=P
85 | I>T=T=T=T=T L>T>N=N—>T—>TI
101 | [ >E=E=E=E=FE [>G=G=G—>E=E
115 | [J>N=N=N=N=N [l=>D=D=D—>N=N
142 | l5>K=K=K=K=K [l>E=E=E—>K=K
208 | [l >T=T=T=T=T O>T=T>K>KT—>T
241" O0—C=C=C=C=C [l>Y=Y=Y—>C=C
272 | —>D=D=D=D=D [l>G—>C=C=C=C
277 | [l->S=5=S=S=3 >FS—>F=F—>S—>SH
308 | [l»>I=I=I=1I=1 O0—=>I-sV=V—>I=I
309 | l>K=K=K=K=K [[>K—->R=R—>K=K
321 | [>N=N=N=N=N [[>TI->T=T—>N=N
332 | [>P=P=P=P=P [ —>S5S=5=S—>P=P
350 | [l »>N=N=N=N=N [>S—>D=D—>N=N
352 | O>E=E=E=E=E [[>K=K=K—>E=E
354" >I=I=I=I=I >V>I=T=I=1I
356 | [l>K=K=K=K=K [l>R=R=R—>K—>KR
357 | 5 T=T=T=T=T I>T—>I->V>T=T
365 | 1=0=0=0=0=0 U—=>0—>P=P—0=0
400 | O>PO—>P—>PQO—>PS—P [l >F=F=F—>P=P
534 | [[>P=P=P=P=P —>P=P—>L—>P=P
542 | [J>V=V=V=V=V oV I=I>V=V
549 | [[->L=L=1L=L=L [I=>L->V=V—>L=L
558 | [[—»S=5=5=5=S5 [J—>S—>A=A—>S=S
648 | [ >S=5=5=5=S [J—>S—C=C—5=S
689 | [l >A=A=A=A=A [>S=S=S—>A=A
716 | > K=K=K=K=K [[>R=R=R—K=K
256 | U—>R=R=R=R=R [[>R=R=R=R—>QK
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362

[J>K=K=K=K=K

[[>K=K=K=K—R

382 | >E=E=E=E=E [l>D=D=D—DE—D
388 | [[>S=S=S=S—>SG [1>S5=S=S—>G=G
407 | >I=I=I=1I=I o>I=I=I->IV->V
409 | [J>S=S=5=S5S=3 [l>S—>N=N=N=N
NP 100 | [[>R=R=R=R=R [J>I=I=I—>VR—>IV
105 | [ 5>V—>M=M—MV—>M [J>MI—>M=M=M=M
345 | [J»>S=5=5=8=8 [l>S—>G=G—>S=S
373 | I T=T=T=T=T [ >T—>A=A—>TA=TA
447 | [J>M=M=M=M=M [l TIM=M=M=M=M
473 | [[5>NS—N=N=N=N [l—>S—>N=N=N—>NS
482 | [J>S=5=5=5=S 0=>S—>N=N—>S=S
21 | [J>N=N=N=N=N [l >N—>D=D—-5ND—D
119 | U>»I=I=1=I=1I O>I->V=V>IV>V
136" "0—>L=L=L=L=L LM TI=I—>IL—>TI
189 | [[5>M=M=M=M=M O>M—>I=I->MI—>1I
190 | [->Vv=v=V=V=V [I>V=V—>A>VA>A
289 | [l>Y=Y=Y=Y=Y [—>H=H=H—>YH—>H
305 | [>R=R=R=R=R [J—>R—->K=K—>KR—>K
350 | I>T=T=T=T=T [J>K=K=K—>TK—>K
351 >R=R=R=R=R L >RK—>KR—>K=K=K
357 | 0—=>0=0=0=0=0 [l5Q0—>K=K—>K0—K
371 | [>M=M=M=M=M [>M>V=VSMV—>V
377" [>S=5=5=5=5 [[=>S=S=S—>NS—>N
400 | [[>R=R=R=R=R L>R>K=K—->RK—K
425 ([=I=1=T1=T1=1 LoVI>V=V>IVSV
430 | [J>T=T=T=T=T O>TI>V>I>TS—>S
433 | [[>T=T=T=T=T [l>T—>N=N—>TN—>N
444 | >I=I=I=I=1 (>I=I=I->IV->V
452 | [[»>R=R=R=R=R [[>R—>K=K—KR—K
456 | [J»>V=V=V=V=V [l>V—>L=L—>VL—>L
33 | O>V=V=V=V=V (J=>I=I=I>IV>I
M1 15 | > IVoV=VoVI—>IV [V T2VVISIV
95 | >R=R=R=R—RK [[>K=K=K—RK=RK
115 | [l>V=V=V=V=V VI VISV=V
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121

[J>T—>TA>T=T=T

[l>A=A=A—>TA=TA

137 | 0> T=T=T=T=T [J>T—>A—>T=T=T
219 | I>VT—>I=I=I=1I [J>I=I=I=I=I
231 | [l»>D=D=D=D=D [ ->D—>N—>D=D=D
30 | [l>D=D=D=D=D [[->D=D=D=D—>SD
116 | [l>A=A=A=A=A [l>A—>S—>A>AS—>SA
142 | [J->V=V=V=V>VG [>V=V=V=V—>AV
209 | [>A=A=A=A=A [[>A=A=A=A—>TA
214 | J->Q0=0=0=0=0 [I=>0=0=0—>QH—>HQ
M2 g P ST = oTo>I=I->TI>T
13 | [l >N=N=N=N=N [—>N—>S=S—->N—>SN
14 | [1>G=6G=6=G=G [J>FE=E=E—>GE—>EG
16 | [/ >E=E=E=E=E [1>G=G=GoE=E
18 | [ =>R—>KR—>K—>KR—K [l>R=R=R—>RK=RK
20 | —>S=S=5=5=8 >N=N=N—>NS—>SN
28 | I>T=1=1=1>1V O—>A=A—>AV—-I—>ID
55 | 0»>L=L=L—>LF—>FL U>L>F=F>FL>F
56 | 0>K=K=K=K=K [J>KE—>K=K=K=K
79 | [I>E=E=E=E=E [l>K=K=K—>EK=EK
82 | [l5>SN—>S5S=S=S—3N [>S—>N—>S=S=S
95 | [>E=E=E=E=E [ >E—>VE—>AV—SEV=EV
77 | I>R=R=R=R=R [[>R=R=R—>RO—0R
NS1 27| [[->LM—>L—>LM=LM=LM [l>L=L=L=L=L
53 | [[=»>D=D=D=D=D [J>D—>N=N—>DE—D
75 | I >E=E=E=E=E [l >G—>E=E=E=E
116 | ]l ->C=C—»CM—>C=C [—=>C—>Y—>C=C=C
127 | [l->N=N—>NR—>N=N [l>S—>N=N=N=N
179 | [1>G=G=G=G=G [[5>G>E>G=G=G
197 | > T=T—>TN=TN—>T [I>N=N=N—>NA—>N
206 | [[>S=S—>SR—>S5S=S [l[>R=R=R=R—RC
209 | [l»>D=D—DN=DN—D [l>N=N=N—>D—DN
220 | [[>R=R=R=R=R [J—>W=W—>R=R=R
222 | >M=M=M=M=M [l>V=V=V—>M=M
224 | [J->R=R=R=R=R [[>G—>R=R=R=R
227 | >E=E=E=E=E [[>R>G=G=G=G
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230

[oV=v=V=v=V

oV I=I->V=V

18

oV=VDVI>V=V

JoVo>I=I>IV>I

25 | 0->0=0—0R—>0=0 [J—>K—N=N=N=N
26 | [>E=E>ED—>E=E U>K—>G=G=G=G
48 | [l»>S=5=5=5=5 [[5>S=S=S—>SN—>N
59 | [R=R—>RM—>R=R [l>R—>L=L—>LR—>L
60 | >A=A—>AE=AE=AFE [l>A=A=A>VAV
67 | [>R=R—>RD—>R=R L>ROW=W—>WR>W
74 | J->D=D=D=D=D [J>N=N=N—>DS—S
76 | [l>A=A—>AN—>A=A [I>A>T=T>TA>T
86 | >A=A=A=A=A [l5A—>S=S—>TA>T
111 | J5V=V>VI->V=V OoV=V=V—>IV->I
112 | 05>A=A—>AT=AT=AT O>A=A=A—>TA—>I
213 | [ >P=P=P=P=P [l->S=S—>P—->SP—>S
217 | LI>K=K=K=K=K [I>K—>E=E—>EK—>FE
228" '—>S=S=5=S=S [l >S=S—>P=P—>S
229 | I >E=E=E=E=FE [[>S=S=S—>P=P
91 | >T=T=T=T=T O>AT>A=A—>TA—>AS
125 | [l->D=D=D=D=D J—>E=E=E—>ED—>E
178 | [ I=1=1=1=1 —>V=V=V>VI>V
189 | —>D=D=D=D=D [I>G=G=G—>GD—>G
NS2 3| [l>8=5=S=S=S [[>SF=SF—>S=S5S=S
22 | [[5G=G>GE—>G=G [I>G>R>G=G=G
27| [l>D=D=D=D=D [l->G=G=G—>D=D
60 | [ >S—>SN=SN—>S=S [J>N=N=N—SN=SN
86 [ [[R=R—H>RI—>R=R [l >R—>K=K—>R=R
113 | [l I=TI=I=I=1I O—>I->M=M—>I=I
34 | 0=0=0=0=0=0 [>R—=>0=0—>RO—>R
40 | [>L=L->LI=LI->L [l>I=I=I->IL—>I
48 | [[>A=A—>AS—>A=A [l>A=A=A—>AT—>T
63 | [l>G=G—>GA>G=G [[5Go>EGH>E—S>EGHE
89 | [[>I=I>KI—>I=I [[>I=I->M—>I->A
32 | O>I=I=I=I=1I (—>V=V=V>VI—>V
57 | [1>S=S=S=S5=3 [>Y=Y=Y>VYS—>Y
70 | [l>S=S=S=S5=3 [>G=G=G=G=G
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pos. | value | Avian_.AA | Human_AA pos. | value | Avian_AA | Human_AA
271 | 0.70 T(85%) A (88%) 271 | 0.74 T (85%) A (88%)

588 | 0.56 A (91%) IT (52% 38%) 588 |0.71 A (91%) IT (52% 38%)
684 | 0.53 A (93%) S (74%) 292 | 0.55 | (75%) TV (51% 36%)
292 | 0.41 I (75%) TV (51% 36%) | 684 | 0.54 A (93%) S (74%)
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621 0.36 | Q(82%) RQ (65% 30%) 621 0.41 | Q(82%) RQ (65% 30%)
430 0.33 | R (80%) K (72%) 179 0.33 | M (90%) IM (49% 32%)
179 0.28 | M (90%) IM-(49% 32%) 430 0.28 | R (80%) K(72%)
298 0.23 | L (93%) IL(50% 46%) 298 0.27 | L (93%) IL (50% 46%)
327 0.22 | R (93%) KR (49% 46%) 517 0.27 | 1 (86%) VI (48% 47%)
517 0.19 | 1 (86%) VI (48% 47%) 327 0.26 | R (93%) KR (49% 46%)
375 0.14 | NS (53% 32%) | S (73%) 212 0.22 | L (94%) LV (58% 37%)
212 0.14 | L (94%) LV (58% 37%) 339 0.20 | | (94%) IM (61% 34%)
386 0.12 | R (78%) KR (53% 43%) 587 0.20 | A (59%) AV (59% 32%)
339 0.11 | I (94%) IM (61% 34%) 728 0.19 | | (84%) IV (61% 34%)
364 0.11 | L (93%) LI (62% 34%) 618 0.19 | E (85%) ED (60% 34%)

12 0.11 | V (92%) VI (61% 34%) 32 0.18 | V (92%) VI (61% 34%)

618 0.09 | E (85%) ED (60% 34%) 364 0.17 | L(93%) LI (62% 34%)

a. Pos.3 position 7 #55

b. Avian_AA & Avian 5% i/ Z /Y Amino acid {{7%
c. Human_AA 3 human %A &R Amino acid (X7
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2% A-3 Avian VS. Human EEZ R B ARI DL K MIAE Segment PA 7 B{E DL R AR
HAp 4L &R BRI R Avian B Human & H BRIV IS &0 [E I EL I -

ARI M
pos. | value | Avian_AA Human_AA pos. | value | Avian_AA Human_AA

356 | 0.76 | K(95%) R (88%) 356 | 0.72 | K(95%) R (88%)

409 | 0.59 | S (84%) N (89%) 277 | 0.66 | S (92%) HY (35% 35%)

204 | 0.52 | R(88%) K (76%) 204 | 0.54 | R(88%) K (76%)

277 | 0.47 | S (92%) HY (35% 35%) | 256 | 0.53 | R (90%) K (61%)

382 | 0.46 | E (90%) D (75%) 409 | 0.51 | S(84%) N (89%)

256 | 0.44 | R (90%) K (61%) 400 | 0.41 | PS(41% 32%) | LP (54% 38%)

268 | 0.27 | L(95%) IL (53% 43%) 382 | 0.40 | E (90%) D (75%)

552 | 0.27 | T (94%) ST (53% 42%) 337 | 0.34 | A(91%) SA (53% 41%)

337 | 0.27 | A(91%) SA (53%41%) | 552 | 0.34 | T (94%) ST (53% 42%)

404 | 0.25 | A(91%) SA (54% 41%) | 421 | 0.34 | S(94%) SI (43% 32%)

225 | 0.25 | S (88%) CS (53% 43%) 65| 0.33 S (87%) SL (42% 41%)
28 | 0.25 | P (89%) LP (52% 42%) 225 | 0.33 | S (88%) CS (53% 43%)
55| 0.24 | D (89%) ND (53% 43%) 28 | 0.33 | P (89%) LP (52% 42%)
57 | 0.23 | R (87%) QR (53% 42%) | 268 | 0.33 | L(95%) IL (53% 43%)

100 | 0.22 | V (56%) AV (52% 42%) 66| 0.31 |G (88%) GD (43% 40%)

421 | 0.20 | S (94%) SI (43% 32%) 55| 0.31 | D(89%) ND (53% 43%)

321 | 0.20 | N (88%) YN (40% 39%) | 321 | 0.29 | N (88%) YN (40% 39%)
65| 0.19 | S (87%) SL(42% 41%) 100 | 0.28 | V (56%) AV (52% 42%)

400 | 0.19 | PS (41% 32%) | LP (54% 38%) 57| ©0.28 | R (87%) QR (53% 42%)
66| 0.19 | G (88%) GD (43% 40%) | 404 | 0.25 | A(91%) SA (54% 41%)

a. Pos.3 position 4G5

b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
C.

Human_AA 3% human Z LB/ Amino acid {83
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2% A-4 Avian VS. Human EE Z 5 B ARI DL K MIAE Segment NP 2 #5{8 DL S AR AL
HAp 4L &R BRI R Avian B Human & H BRIV IS &0 [E I EL I -

ARI M
pos. | value | Avian_AA | Human_AA pos. | value | Avian_AA Human_AA
33 0.75 | V (94%) | (86%) 100 0.76 | R (94%) V (64%)
305 0.74 | R(93%) K (88%) 313 0.74 | F (92%) Y (63%)
357 0.71 | Q (88%) K (88%) 357 0.74 | Q (88%) K (88%)
100 0.61 | R (94%) V (64%) 33 0.72 | V (94%) | (86%)
313 0.57 | F(92%) Y (63%) 305 0.71 | R (93%) K (88%)
351 0.48 | R (84%) K (78%) 353 0.54 | V (75%) SI (45% 30%)
136 0.45 | L (81%) | (58%) 136 0.53 | L (81%) I (58%)
283 0.38 | L (93%) PL (63% 34%) 217 0.46 | 1 (90%) S (43%)
61 0.36 | 1(93%) LI (61% 34%) 351 0.46 | R (84%) K (78%)
353 0.35 | V(75%) S1 (45% 30%) 283 0.43 | L (93%) PL (63% 34%)
16 0.35 | G (89%) DG (61% 33%) 450 0.43 | NS (48% 40%) | SG (51% 42%)
214 0.34 | R (92%) KR (61% 35%) 16 0.41 | G (89%) DG (61% 33%)
293 0.34 | R (92%) KR (62% 37%) 61 0.41 | 1(93%) LI (61% 34%)
452 0.33 | R(77%) K (73%) 422 0.40 | R (89%) KR (61% 35%)
217 0.33 | 1 (90%) S (43%) 442 0.40 | T(88%) AT (61% 35%)
422 0.33 | R (89%) KR (61% 35%) 375 0.39 | D (85%) GD (36% 34%)
442 0.33 | T (88%) AT (61% 35%) 455 0.39 | D (87%) ED (60% 35%)
455 0.32 | D (87%) ED (60% 35%) 293 0.37 | R (92%) KR (62% 37%)
372 0.31 | E (87%) DE (62% 36%) 372 0.36 | E (87%) DE (62% 36%)
109 0.30 | 1 (91%) VI (58% 36%) 214 0.35 | R (92%) KR (61% 35%)
a. Pos.3 position 4G5

b. Avian_AA 7% Avian &I/ Y Amino acid {{F
Human_AA % human #Z i &HY Amino acid {XF=

Cc.
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7% A-5 Avian VS. Human B2 5211 B ARI LK MIAE Segment M1 7 B{E DU (R E . -
HpsL ORI ENFOR Avian Bl Human 2 5 BT {CRAVREE IR [ AR AL -

ARI Ml
pos. | value | Avian_AA | Human_AA pos. | value | Avian_AA | Human_AA
115 0.32 | V(93%) IV (56% 36%) 115 0.35 | V (93%) IV (56% 36%)
137 0.30 | T(91%) AT (57% 35%) 137 0.32 | T(91%) AT (57% 35%)
121 0.27 | T (88%) AT (57% 35%) 142 0.25 | V (78%) V (46%)
218 0.21 | T (91%) AT (49% 45%) 121 0.25 | T (88%) AT (57% 35%)
227 0.15 | A(85%) TA (48% 46%) 218 0.22 | T (91%) AT (49% 45%)
207 0.12 | S (90%) SN (55% 39%) 239 0.17 | A (94%) AT (62% 32%)
142 0.11 | V (78%) V (46%) 207 0.17 | S (90%) SN (55% 39%)
205 0.10 | V(93%) VI (60% 35%) 209 0.16 | A (95%) AT (63% 32%)
239 0.10 | A (94%) AT (62% 32%) 227 0.15 | A (85%) TA (48% 46%)
209 0.10 | A (95%) AT (63% 32%) 30 0.15 | D (90%) D (60%)
214 0.09 | Q (95%) QH (64% 31%) 214 0.15 [ Q (95%) QH (64% 31%)
116 0.08 | A (91%) AS (61% 31%) 205 0.14 | V(93%) VI (60% 35%)
30 0.07 | D (90%) D (60%) 116 0.12 | A (91%) AS (61% 31%)
230 0.07 | K(87%) KR (60% 35%) 147 0.10 | V (95%) V (74%)
95 0.05 | R (85%) RK (61% 30%) 160 0.10 | R(95%) R (76%)
167 0.05 | T (83%) TA (59% 34%) 107 0.09 | 1 (73%) 1 (91%)
144 0.04 | F (73%) F (90%) 230 0.09 | K (87%) KR (60% 35%)
147 0.04 | V (95%) V (74%) 144 0.08 | F (73%) F (90%)
234 0.04 | L (75%) L (93%) 231 0.08 | D (93%) D (75%)
107 0.04 | | (73%) [ (91%) 234 0.08 | L (75%) L (93%)
a. Pos.3 position 4G5

b. Avian_AA 7% Avian #Z {1/ &Y Amino acid {{F%

Cc.

Human_AA 3% human Z LB/ Amino acid {83
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7% A-6 Avian VS. Human B2 52U {IL B ARI LK MIAE Segment M2 7 B{E DL (R A % -
Hp s ORI ENZFR Avian Bl Human 25 5 BT {CRAVREEIOE A [ AR AL -

ARI Ml
pos. | value | Avian_AA Human_AA pos. | value | Avian_AA Human_AA

14| 0.77 | G (90%) E (96%) 14 | 0.69 | G (90%) E (96%)

57 | 0.43 | Y (96%) HY (66% 30%) 54| 0.48 | R(94%) L (44%)

20| 0.42 | S(93%) N (69%) 78 | 0.45| Q(94%) K (41%)

18 | 0.36 | K(58%) R (96%) 57| 0.45|Y (96%) HY (66% 30%)
86| 0.34 |V (86%) A (54%) 86| 0.41 |V (86%) A (54%)

54| 0.33 | R(94%) L (44%) 18 | 0.39 | K (58%) R (96%)

78 | 0.33 | Q(94%) K (41%) 20| 0.38 | S(93%) N (69%)

11| 0.33 | T (87%) IT (68% 31%) 93| 0.35| N(71%) S (47%)

55| 0.30 | LF(60% 33%) | F (90%) 55| 0.28 | LF(60% 33%) | F (90%)

16 | 0.26 | E (85%) GE (65% 34%) 11| 0.28 | T (87%) IT (68% 31%)
93| 0.25 | N (71%) S (47%) 43| 0.23 | L(94%) L (57%)

28| 0.18 | | (66%) V (72%) 16 | 0.22 | E (85%) GE (65% 34%)
82| 0.15 | S (70%) N (52%) 89| 0.21| G (73%) SG (37% 34%)
89 | 0.15 | G (73%) SG (37% 34%) 28 | 0.17 | 1 (66%) V (72%)

31| 0.14 | S (88%) SN (51% 47%) 31| 0.15|5S(88%) SN (51% 47%)
43 | 0.11 | L (94%) L (57%) 82| 0.15|S(70%) N (52%)

77 |+ 0.07 | R (92%) R (62%) 36| 0.11 | L(97%) L (79%)

10| 0.04 | P (73%) P (96%) 50| 0.11 | C(78%) C (78%)

36| 0.03 | L(97%) L (79%) 77| ©0.10|-R (92%) R (62%)

48 | 0.03 | F(96%) F (80%) 10| 0.10 | P (73%) P (96%)

a. Pos.3 position 4G5

b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
C.

Human_AA 3% human Z LB/ Amino acid {83
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% A-7 Avian VS. Human EZEH5E{Ir & ARI DL Rz MI 1F Segment NS1 27 $(E DL Sz A F2 ek

Bz HPEL ORI R ENIZRR Avian 81 Human 2 H FrURAVAZ B IR 2 H R AV A
YA

% o
ARI Ml
pos. | value | Avian_AA Human_AA pos. | value | Avian_AA Human_AA
60 | 0.56 | AE (55% 40%) | V (87%) 171 | 0.77 | D (62%) Y (37% 33%)
114 | 0.54 | S (66%) P (90%) 60 | 0.73 | AE (55% 40%) |V (87%)
48 | 0.52 | S (94%) N (75%) 114 | 0.61 | S (66%) P (90%)
125 | 0.48 | D (95%) E (70%) 59 | 0.56 | R (60%) HL (37% 34%)
227 | 0.39 | E(73%) R (54%) 112 | 0.55 | AT (57% 41%) | EI (37% 33%)
70| 0.36 | E(67%) K (90%) 227 | 0.55 | E(73%) R (54%)
171 | 0.35| D (62%) 1Y (37% 33%) 67 | 0.53 | R (70%) KW (36% 34%)
81| 0.33 | 1(94%) MI (56% 36%) | 125 | 0.51 | D (95%) E (70%)
209 | 0.28 [ DN (65% 30%) | N.(75%) 48 | 0.47 | S (94%) N (75%)
59| 0.27 | R(60%) HL(37% 34%) 84| 0.43 |V (68%) TV (37% 36%)
112 | 0.26 | AT (57% 41%) | EI(37% 33%) 22| 0.42 | F(71%) VF (53% 40%)
67 | 0.24 | R (70%) KW (36% 34%) 21| 0.42 | R(73%) QR (54% 42%)
215 | 0.23 | P (77%) TP (55% 40%) 81| 0.41|1(94%) Ml (56% 36%)
217 | .0.22 | K (94%) KE (39% 34%) | 129 | 0.40 | 1 (65%) MV (33% 32%)
21|.0.22 | R (73%) QR (54% 42%) | 215 | 0.35 | P (77%) TP (55% 40%)
22| 0.22 | F (71%) VF (53% 40%) | 209 | 0.35 [ DN (65% 30%) | N (75%)
229 | 0.21 | E(75%) K (36%) 70 | 0.34 | E(67%) K (90%)
129 | 0.20 | 1 (65%) MV (33% 32%) | 226 | 0.33 [1(52%) A (35%)
18 | 0.19 [V (72%) | (68%) 23| 0.32 | A(73%) AV (58% 37%)
226 | 0.17 | 1(52%) A (35%) 217 | 0.32 | K(94%) KE (39% 34%)
a. Pos.3 position 7 #55

b. Avian_AA % Avian 5% il ZHY Amino acid ({72

Human_AA % human Z{i7 /Y Amino acid {{3%
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% A-8 Avian VS. Human EZEH5E{Ir & ARI DLFz MI 1F Segment NS2 27 $(E DL Sz (R F2 ek

Bz HPEL ORI R ENIZRR Avian 81 Human 2 H FrURAVAZ B IR 2 H R AV A
YA

% o
ARI M
pos. | value | Avian_AA Human_AA pos. | value | Avian_AA | Human_AA
70 0.59 | S (86%) G (87%) 89 0.54 | 1 (61%) TA (44% 31%)
57 0.28 | S (93%) YS (34% 33%) 70 0.50 | S (86%) G (87%)
89 0.25 | 1 (61%) TA (44% 31%) 57 0.41 | S (93%) YS (34% 33%)
107 0.23 | L (92%) FL (48% 44%) 107 0.30 | L (92%) FL (48% 44%)
32 0.12 | 1 (99%) IV (63% 35%) 14 0.30 | M (62%) ML (56% 33%)
34 0.12 | Q (97%) QR (63% 35%) 63 0.24 | G (70% GE (61% 35%)
115 0.10 | T (85%) TA (53% 32%) 83 0.20 | V (70%) VM (61% 32%)
60 0.09 | S (70%) NS (40% 33%) 6 0.20 | V (68%) VM (60% 35%)
40 0.09 | LI (65% 33%). | IL(65% 33%) 32 0.19 | 1 (99%) IV (63% 35%)
14 0.08 | M (62%) ML (56% 33%) 34 0.18 [ Q (97%) QR (63% 35%)
63 0.08 | G (70% GE (61% 35%) 115 0.17 | T (85%) TA (53% 32%)
83 0.06 | V (70%) VM (61% 32%) 48 0.16 | A (68%) A (62%)
48 0.06 | A (68%) A (62%) 60 0.14 | S (70%) NS (40% 33%)
6 0.06 | V (68%) VM (60% 35%) 22 0.13 | G (70%) G (87%)
85 0.05 | H (70%) H (94%) 26 0.13 | E (72%) E (81%)
100 0.05 | M (70%) M (93%) 86 0.13 | R (69%) R (74%)
22 0.05 | G (70%) G (87%) 37 0.13 | S (77%) S (97%)
64 0.04 | K (72%) K (95%) 85 0.13 | H (70%) H (94%)
81 0.04 | E (73%) E (95%) 100 0.12 | M (70%) M (93%)
68 0.04 | Q (75%) Q (96%) 64 0.12 | K(72%) K (95%)
a. Pos.3 position 7 #55

b. Avian_AA & Avian 5% i/ Z /Y Amino acid {{7%
Human_AA % human Z{i7 /Y Amino acid {{3%

Cc.
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Fif$%k — ~ 1902 44 2013 £ 2 A1 >

TR bR
2% B-1 Swine vs. Human EE (i1 B ARl DLE MI{E Segment PB2 7 {8 DA K (e e it

Swine vs. Human »

ARI DL Kz MI 2 B2

> HrpsLEORR AL ERZIR Swine 81 Human 2 H FrARAVIZ B I & H R AV
YA

% o
AR Mi
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
292 | 0.27 | 1 (60%) TV (51% 36%) | 292 | 0.38 | |(60%) TV (51% 36%)
684 | 0.26 | A (64%) S (74%) 684 | 0.27 | A (64%) S (74%)
567 | 0.20 | D (88%) ND (51% 45%) | 559 | 0.27 | T (49%) IT (38% 31%)
105 | 0.19 | T(84%) VT (47% 42%) | 588 | 0.26 | AT(41% 41%) | IT (52% 38%)
44 | 0.18 | A (84%) SA (49%43%) | 661 | 0.25 | A (62%) TA (51% 45%)
453 | 0.17 | P (60%) SH (40% 39%)) | 453 | 0.24 | P (60%) SH (40% 39%))
674 | 0.17 | A (82%) TA(50% 46%) | 105 | 0.24 | T (84%) VT (47% 42%)
702 | 0.17 | K (84%) RK (51% 46%) | 567 | 0.24 | D (88%) ND (51% 45%)
588 | 0.17 | AT (41% 41%) | IT (52% 38%) 613 | 0.23 | V (73%) TV (48% 46%)
649 | 0.16 | VI (54% 39%) | V (96%) 64 | 0.23 | M (67%) T™M (49% 38%)
64 | 0.15 [ M (67%) TM (49% 38%) | 674 | 0.22 | A (82%) TA (50% 46%)
271 | 0.14 | AT (47% 40%) | A (88%) 649 | 0.22 | VI (54% 39%) | V (96%)
613 | 0.14 |V (73%) TV (48% 46%) 441 0.19 | A (84%) SA (49% 43%)
661 | 0.12 | A (62%) TA (51% 45%) | 702 | 0.17 [ K (84%) RK (51% 46%)
81| 0.11 | T(79%) TM (43% 38%) | 271 | 0.17 | AT(47% 40%) | A (88%)
559 | 0.11 | T (49%) IT (38% 31%) 676 | 0.17 | T (66%) TI (63% 32%)
9| 0.10 | D(71%) ND (46% 42%) 81| 0.16 | T(79%) T™ (43% 38%)
299 | 0.09 | RK(61% 30%) | R (92%) 195 | . 0.15 | D (64%) D (80%)
627 | 0.08 | E (69%) KE (53% 44%) | 560 | 0.14 | V(65%) V (65%)
475 | 0.08 | L(72%) ML (51% 43%) | 299 | 0.13 | RK(61% 30%) | R (92%)

a. Pos.3% position 7 4EES

b. Swine_AA 3 Swine 3/ B HY Amino acid &
c. Human_AA 3 human FZAI'EHY Amino acid ({3
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% B-2 Swine vs. Human EE (i1 & ARl DLE: M1 {£ Segment PB1 7 #{H DL fe (e ha AL

> HrpsLEORR AL ERZIR Swine 81 Human 2 H FrARAVIZ B I & H R AV
YA

% o
AR M
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
327 | 0.18 | R(87%) KR (49% 46%) | 327 | 0.21 | R(87%) KR (49% 46%)
642 | 0.18 | NS (47% 43%) | N (92%) 152 | 0.21 | SL(56% 34%) | S (96%)
386 | 0.16 | R (82%) KR (53% 43%) | 642 | 0.20 | NS (47% 43%) | N (92%)
298 | 0.14 | L(82%) IL (50% 46%) 113 | 0.18 | VI (54% 38%) | V (76%)
336 | 0.14 | IV(47% 46%) | | (85%) 618 | 0.17 | E (51%) ED (60% 34%)
152 | 0.14 | SL(56% 34%) | S (96%) 433 | 0.15 | KR (64% 30%) | K (94%)
216 | 0.12 | S (60%) G (66%) 298 | 0.14 | L (82%) IL (50% 46%)
211 | 0.09 | RK(49% 45%) | R (80%) 386 | 0.14 | R (82%) KR (53% 43%)
433 | 0.09 | KR (64% 30%). | K (94%) 57| 0.14 | T(77%) T (81%)
113 | 0.09 | VI (54% 38%) | V.(76%) 336 | 0.14 | IV (47% 46%) | 1(85%)
584 | 0.07 | Q(44%) Q (69%) 584 | 0.14 | Q(44%) Q (69%)
741 | - 0.06 | SA (44% 43%) | S (70%) 654 | 0.13 | S (72%) S (78%)
154 | .0.06 | G (70%) G (95%) 154 | 0.12 | G (70%) G (95%)
175 | 0.05 | D (84%) DN (60% 35%) | 435 | 0.12 | T(71%) T (64%)
361 |- 0.05 | RS (42% 30%) | R (69%) 216 | 0.12 | S (60%) G (66%)
486 | - 0.05 | RK (48% 46%) | K (69%) 361 | 0.11 | RS (42% 30%) | R (69%)
728 | .0.05 | |(81%) IV (61% 34%) 648 | 0.11 | A(71%) A (95%)
648 | 0.05 | A(71%) A (95%) 578 | ©0.10{ K (72%) K (94%)
618 | 0.05 | E (51%) ED (60% 34%) 97| 0.10 | E (76%) E (97%)
364 | 0.04 | L(81%) LI (62% 34%) 587 | 0.10 | A (66%) A (59%)
a. Pos.3 position 7 #55

b. Swine_AA 3 Swine :Z{i/ B HJ Amino acid {7
Human_AA % human Z{i7 /Y Amino acid {{3%

Cc.
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Z% B-3 Swine vs. Human B2 FHE{I7 & ARI DL K2 MIZE Segment PA 7 BB DA S AR R 1
HpaTaprRonmir BRIFR R Swine B Human & B TR AVIZE L S AH B I RE R -

AR M
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
204 | 0.31 | R(72%) K (76%) 277 | 0.31 | S(58%) HY (35% 35%)
356 | 0.28 | KR (59% 35%) | R (88%) 28 | 0.29 | P (70%) LP (52% 42%)
268 | 0.23 | L (89%) IL (53% 43%) 208 | 0.28 | TK(49% 37%) | T (73%)
552 | 0.22 | T (86%) ST(53%42%) | 204 | 0.27 | R(72%) K (76%)
225 | 0.22 | S (86%) CS (53% 43%) | 337.| 0.27 | A(79%) SA (53% 41%)
100 | 0.21 | V (84%) AV (52% 42%) | 225 | 0.26 | S (86%) CS (53% 43%)
337 | 0.20 | A(79%) SA (53% 41%) | 421 | 0.26 | S(88%) SI (43% 32%)
277 | 0.20 | S (58%) HY (35% 35%) | 356 | 0.25 | KR (59% 35%) | R (88%)
404 | 0.20 | A(84%) SA (54%41%) | 552 | 0.25 | T (86%) ST (53% 42%)
323 | 0.19 | VI(50% 43%). | V.(94%) 268 | 0.25 | L (89%) IL (53% 43%)
28 | 0.17 | P(70%) LP(52% 42%) | 323 | 0.24 | VI(50% 43%) | V (94%)
421 0.16 | S(88%) SI(43% 32%) 100 | 0.23 | V (84%) AV (52% 42%)
385 | 0.13 | K(90%) KR (56% 40%) | 184 | 0.23 | S (64%) SN (56% 40%)
66 | -0.12 | G (79%) GD (43% 40%) | 321 | 0.23 | N (56%) YN (40% 39%)
208 | 0.12 | TK(49% 37%) | T (73%) 272 0.21 | D (69%) DN (52% 42%)
383 |- 0.12 | D (90%) DN (57% 39%) 66 | 0.20 | G (79%) GD (43% 40%)
668 | -~ 0.12 | | (86%) IV (56% 40%) 404 | 0.19 | A (84%) SA (54% 41%)
65| 0.11 | S (70%) SL(42% 41%) 263 | 0.18 | T (60%) T (95%)
57| 0.11 | R(73%) QR (53% 42%) 65| 0.18 S (70%) SL(42% 41%)
343 | 0.10 | A (89%) A (54%) 343 | 0.18 | A (89%) A (54%)
a. Pos.3 position 4G5

b. Swine_AA 3 Swine 2\ B HY Amino acid {3
Human_AA 3% human Z LB/ Amino acid {83

Cc.
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%% B-4 Swine vs. Human B2 FHE{17 & ARI DL K2 MIZE Segment NP 2 #5{8 DL S AR AL
HpaTaprRonmir BRIFR R Swine B Human & B TR AVIZE L S AH B I RE R -

AR M
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
313 | 0.40 | F(75%) Y (63%) 313 | 0.44 | F(75%) Y (63%)
283 | 0.32 | L(89%) PL (63% 34%) 283 | 0.30 | L(89%) PL (63% 34%)
372 | 0.30 | E (89%) DE (62% 36%) 61| 0.29|1(86%) LI (61% 34%)
293 | 0.30 | R(89%) KR (62%37%) | 442 | 0.29 | T (89%) AT (61% 35%)
442 | 0.30 | T (89%) AT (61% 35%) 16 | 0.29 | G (85%) DG (61% 33%)
455 | 0.29 | D (89%) ED (60% 35%) | 372 | 0.28 | E (89%) DE (62% 36%)
16 | 0.29 | G (85%) DG (61% 33%) | 455 | 0.28 | D (89%) ED (60% 35%)
61| 0.29 | 1(86%) LI (61% 34%) 293 | 0.28 | R(89%) KR (62% 37%)
422 | 0.29 | R(89%) KR (61% 35%) 109 | 0.27 | 1 (85%) VI (58% 36%)
214 | 0.27 | R (84%) KR (61% 35%) | 422 | 0.27 | R (89%) KR (61% 35%)
109 | 0.26 | I (85%) VI (58% 36%) 214 | 0.26 | R (84%) KR (61% 35%)
375 | 0.18 | D (82%) GD(36% 34%) | 375 | 0.25 | D (82%) GD (36% 34%)
34| 0.16 | G (80%) DG (46% 41%) | 353 | 0.25| IV (46% 39%) | SI(45% 30%)
217 | - 0.15 | | (65%) S (43%) 384 | 0.21 | R (64%) RG (62% 33%)
344 | 0.15 | S (88%) SL (51% 46%) 217 | 0.21 | 1(65%) S (43%)
353 | 0.14 | IV (46% 39%) | SI (45% 30%) 34| 0.21 | G (80%) DG (46% 41%)
459 | - 0.13 | Q (89%) QR (54% 41%) | 377 | 0.19 | N (44%) SN (61% 32%)
31| 0.12 | R (80%) KR(49% 47%) | 373 | 0.17 | TA (51% 39%) | NT (39% 36%)
423 | 0.12 | A(76%) SA (41%39%) | 450 | +0.17|S(79%) SG (52% 42%)
286 | 0.2 | A(92%) AS (59% 39%) | 343 | 0.17 | V (85%) VL (55% 43%)
a. Pos.3 position 4G5

b. Swine_AA 3 Swine 2\ B HY Amino acid {3
Human_AA 3% human Z LB/ Amino acid {83

Cc.
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%% B-5 Swine vs. Human EEE45H 7 & ARI DL K2 MIFE Segment M1 7 B({E DL SRR 5L G
HrpaT BRI BERIFR R Swine B Human & B PR AVIEE R & AH R R R

AR M
pos. | value | Swine_AA | Human_AA pos. | value Swine_AA | Human_AA
137 0.27 | T (90%) AT (57% 35%) 115 0.26 | V (90%) IV (56% 36%)
115 0.27 | V (90%) IV (56% 36%) 137 0.26 | T (90%) AT (57% 35%)
218 0.21 | T (92%) AT (49% 45%) 218 0.23 | T (92%) AT (49% 45%)
230 0.09 | K (90%) KR (60% 35%) 181 0.12 | L(70%) L (94%)
1 0.08 | M (88%) M (58%) 239 0.12 | A(92%) AT (62% 32%)
239 0.08 | A (92%) AT (62% 32%) 230 0.10 | K (90%) KR (60% 35%)
3 0.08 | L (88%) L (59%) 142 0.10 | V (64%) V (46%)
205 0.08 | V(89%) VI (60% 35%) 167 0.10 | T (88%) TA (59% 34%)
4 0.08 | L (90%) L (61%) 205 0.09 | V(89%) VI (60% 35%)
2 0.08 | S (88%) S (59%) 160 0.09 | R (97%) R (76%)
167 0.08 | T (88%) TA(59% 34%) 147 0.09 | V (96%) V (75%)
5 0.07 | T (90%) T (63%) 11 0.09 | V (95%) V (69%)
11 0.07 | V (95%) V (69%) 248 0.09 | M (74%) M (93%)
6 0.07 | E(91%) E (65%) 4 0.09 | L (90%) L (61%)
10 0.07 | Y (93%) Y (68%) 13 0.09 | S (95%) S (69%)
9 0.06 | T (93%) T (67%) 10 0.09 | Y (93%) Y (68%)
7 0.06 | V (92%) V (66%) 12 0.09 | L (95%) L (69% )
12 0.06 | L (95%) L (69% ) 2 0.09 | S (88%) S (59%)
13 0.06 | S (95%) S (69%) 3 0.09 | L (88%) L (59%)
8 0.06 | E (91%) E (66%) 5 0.08 | T (93%) T (67%)

a. Pos.3 position 4G5
b. Swine_AA 3 Swine 2\ B HY Amino acid {3
c. Human_AA 3 human Z L EHY Amino acid {tF%
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%% B-6 Swine vs. Human B 2R (i1 B ARI DL K MIAE Segment M2 7 B{H DL s (R R
HrpsTtafromiir ZRIF R Swine B Human £ B FTZRIVEA I 2R 1R -

AR M
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
57| 0.37|Y(92%) HY (66% 30%) 54| 0.41 | R(84%) L (44%)
86| 0.37 |V (92%) A (54%) 78 | 0.40 | Q (94%) K (41%)
93 | 0.36 | N (88%) S (47%) 93| 0.39 | N (88%) S (47%)
78 | 0.33 | Q(94%) K (41%) 86| 0.39 |V (92%) A (54%)
14 | 0.27 | GE (55% 44%) | E (96%) 28 | 0.39 | 1(43%) V (72%)
54| 0.26 | R (84%) L (44%) 57| 0.34 | Y (92%) HY (66% 30%)
89| 0.25| G(91%) SG (37% 34%) 89| 0.30 | G (91%) SG (37% 34%)
28 | 0.24 | 1 (43%) V (72%) 14 | 0.28 | GE (55% 44%) | E (96%)
82| 0.23 | S(82%) N (52%) 79 | 0.25 | EK(56% 40%) | E (81%)
16 | 0.21 | E(81%) GE (65% 34%) 95| 0.25 [ EV (47% 37%) | E (62%)
18 | 0.16 [ RK(58% 42%) | R(96%) 82| 0.23 S (82%) N (52%)
79 | 0.13 | EK (56% 40%) | E (81%) 18 | 0.20 | RK (58% 42%) | R (96%)
95| 0.11 | EV (47% 37%) | E (62%) 271 0.18 | V (57%) V (94%)
27 |-0.10 | V (57%) V (94%) 16 | 0.17 | E(81%) GE (65% 34%)
97 | 0.09 | E (83%) E (52%) 60| 0.13 | K(72%) K (95%)
11 |- 0.08 | TI (60% 40%) | IT (68% 31%) 36| 0.10 | L (99%) L (79%)
96 | ~0.08 | L(86%) L (58%) 19| 0.10 | C(78%) C (98%)
1| 0.07 | M (92%) M (66%) 50| 0.10 | C(96%) C (78%)
2| 0.06|S(93%) S (69%) 51| ©0.091(96%) I (73%)
60 | 0.06 | K(72%) K (95%) 97 | 0.09 | E (83%) E (52%)
a. Pos.3 position 4G5

b. Swine_AA 3 Swine 2\ B HY Amino acid {3
Human_AA 3% human Z LB/ Amino acid {83

Cc.
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% B-7 Swine vs. Human EE 457 & AR DLE: M1 {E Segment NS1 -7 #{8 DL R ACFe i

> HrpsLEORR AL ERZIR Swine 81 Human 2 H FrARAVIZ B I & H R AV
YA

% o
AR Mi
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
81| 0.31]1(93%) Ml (56% 36%) | 206 | 0.53 | R (49%) SC (60% 33%)
206 | 0.28 | R (49%) SC(60%33%) | 171 | 0.42 | D (51%) Y (37% 33%)
22| 0.28 | F(95%) VF (53% 40%) 81| 0.34 |1(93%) MI (56% 36%)
114 | 0.26 | SP (59% 39%) | P (90%) 25| 0.33 | N(61%) QN (61% 33%)
209 | 0.26 | DN (63% 34%) | N (75%) 84| 0.32 |V (92%) TV (37% 36%)
211 | 0.24 | R(94%) GR (52% 44%) 91 | 0.32 [ AT (55% 35%) | TS (63% 33%)
215 | 0.24 | P (85%) TP (55% 40%) | 215 | 0.32 | P (85%) TP (55% 40%)
21| 0.24 | R (92%) QR (54% 42%) | 209 | 0.32 | DN (63% 34%) | N (75%)
84| 0.23 | V(92%) TV (37%36%) | 227 | 0.31 | G (24%) R (54%)
95| 0.22 | L(94%) IL(43% 42%) 22| 0.31 | F(95%) VF (53% 40%)
166 | 0.22 | L95%) FL(50% 48%) 129 | 0.29 | 1(57%) MV (33% 32%)
171 | 0.22 | D (51%) 1Y (37% 33%) 95| 0.27 | L(94%) IL (43% 42%)
91| 0.21 | AT(55% 35%) | TS(63%33%) | 211 | 0.25| R (94%) GR (52% 44%)
26 | 0.20 | G (87%) EG (45% 36%) | 114 | 0.25 | SP (59% 39%) | P (90%)
25|.0.20 | N (61%) QN (61% 33%) | 228 | 0.25 | P (22%) S (59%)
227 | 0.19 | G (24%) R (54%) 56| 0.25 | T(70%) TA (61% 36%)
228 | 0.18 | P (22%) S (59%) 21| 0.25 | R(92%) QR (54% 42%)
145 | 0.17 | 1(91%) IV (44% 36%) 59 | 0.24 | L(62%) HL (37% 34%)
129 | 0.15 | I (57%) MV (33% 32%) | 166 | 0.24 | L95%) FL (50% 48%)
23| 0.13 | A(96%) AV (58% 37%) 26| 0.24 | G (87%) EG (45% 36%)
a. Pos.3 position 7 #55

b. Swine_AA 3 Swine {7 B HJ Amino acid (7=
Human_AA % human Z{i7 /Y Amino acid {{3%
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% B-8 Swine vs. Human EE 457 & ARI DLE: M1 {E Segment NS2 - #{8 D R A CFe i

> HrpsLEORR AL ERZIR Swine 81 Human 2 H FrARAVIZ B I & H R AV
YA

% o
AR Mi
pos. | value | Swine_AA Human_AA pos. | value | Swine_AA Human_AA
107 | 0.21 | L(94%) FL (48% 44%) 107 | 0.23 | L(94%) FL (48% 44%)
32| 0.10 | VI(64% 34%) | IV (63% 35%) 89| 0.18 | A(32%) TA (44% 31%)
57| 0.08 | YS(63% 30%) | YS (34% 33%) 52| 0.16 | M (68%) M (80%)
63 | 0.08 | EG (62% 36%) | GE (61% 35%) 57 | 0.14 | YS(63% 30%) | YS (34% 33%)
89| 0.07 | A(32%) TA (44% 31%) 26 | 0.14 | E (72%) E (81%)
14 | 0.07 | M (79%) ML (56% 33%) 14 | 0.13 | M (79%) ML (56% 33%)
49 | 0.06 |V (65%) V (94%) 49 | 0.12| V (65%) V (94%)
37| 0.05 |S (74%) S (97%) 60 | 0.12 | S (68%) NS (40% 33%)
115 | 0.05 | T (84%) TA (53% 32%) 37| 0.11 | S (74%) S (97%)
83| 0.05 |V (90%) VM (61% 32%) 32| 0.07 | VI(64% 34%) | IV (63% 35%)
52| 0.04 | M (68%) M (80%) 63 | 0.07 | EG (62% 36%) | GE (61% 35%)
34 | 0.04 | RQ(53% 44%) | QR (63% 35%) 41 0.07 | N(61%) N (74%)
26 | -0.03 | E(72%) E (81%) 115 | 0.06 | T (84%) TA (53% 32%)
60 | 0.03 | S (68%) NS (40% 33%) | 120 | 0.06 | L (42%) L (76%)
6|-0.03 |V (78%) VM (60% 35%) 83| 0.06 | V(90%) VM (61% 32%)
27 | -0.03 | D (75%) D (90%) 48 | 0.04 | AT (53% 39%) | A (62%)
41 0.02 | N (61%) N (74%) 22 | 0.04 | G (88%) G (87%)
120 | 0.02 | L(42%) L (76%) 6| 0.04 |V (78%) VM (60% 35%)
48 | 0.01 [ AT (53% 39%) | A (62%) 27| 0.04 | D(75%) D (90%)
88| 0.01 | K(95%) K (86%) 34| 0.04 | RQ(53%44%) | QR (63% 35%)
a. Pos.3 position 7 #55

b. Swine_AA 3 Swine :Z{i/ B HJ Amino acid {7
Human_AA % human Z{i7 /Y Amino acid {{3%
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5% = ~ 1902 % 2013 4F 2 A{4) » Avian vs. Swine © ARl DLK MI 27 SR 84S

(el s

72 C-1 Avian VS. Swine EEEF{E (I B ARI LUK, MI{E Segment PB2 7 B§i{H DK AU A -
Hp s ORI ENZFOR Avian Bl Swine & H T ARAVIEE B S M EIAVAZ B -

ARI M
pos. | value Avian_AA | Swine_AA pos. | value Avian_AA | Swine_AA

271 | 0.214028 | T (85%) AT(47% 40%) 271 | 0.296106 | T (85%) AT(47% 40%)
588 | 0.202316 | A (91%) AT(41% 41%) 591 | 0.276324 | Q (93%) QR (47% 42%
591 | 0.201589 | Q (93%) QR (47% 42% 588 | 0.261513 | A (91%) AT(41% 41%)
645 | 0.176145 | M (95%) | ML (52% 40%) | 645 | 0.249384 | M (95%) | ML (52% 40%)

65 | 0.147863 | E (85%) ED (49% 41%) 65 | 0.221118 | E (85%) ED (49% 41%)
649 | 0.138934 | V (93%) VI (54% 39%) 147 | 0.189802 | | (78%) IT (47% 42%)
147 1 0.131382 | | (78%) IT(47% 42%) 225 | 0.186618 | S (87%) SG (59% 32%)
559 | 0.106491 | T (87%) T (49%) 649 | 0.171522 | V (93%) VI (54% 39%)
590 | 0.101072 | G (81%) GS (48% 44%) | 559 | 0.170434 | T (87%) T (49%)
225 1.0.093705 | S (87%) SG (59% 32%) | 560 | 0.151866 | V (94%) V (65%)
560 | 0.076653 | V (94%) V (65%) 184 | 0.144391 | T (83%) T (56%)
299 | 0.062993 | R (83%) RK (61% 30%) 684 | 0.13723 | A(93%) A (64%)
456 |.0.062452 | N (90%) N (65%) 701 | 0.121738 | D (95%) D (70%)
667 | 0.060884 | V (86%) VI (60% 32%) 456 1 0.119136 | N (90%) N (65%)
453 | 0.058895 | P (86%) P (60%) 627 | 0.117606 | E (94%) E (69%)
684 | 0.05754 | A (93%) A (64%) 195 | 0.116906 | D (81%) D (64%)
340 | 0.057003 | R (65%) KR (48% 43%) 61 | 0.115798 | K (85%) K (65%)
184 | 0.056216 | T (83%) T (56%) 4731 0.115159 | M (86%) | M (71%)
701 | 0.054951 | D (95%) D (70%) 676 {.0.114537 | T (85%) T (66%)

61 | 0.053363 | K (85%) K (65%) 661 | 0.113196 | A (88%) A (62%)

a. Pos.3 position 7 455

b. Avian_AA 3 Avian :Z{I1'&HY Amino acid {t3

Swine_AA £ Swine AL &N Amino acid (X3
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%< C-2 Avian VS. Swine S ZFF (I E ARI LK MI AT Segment PB1 7 8{E DL R (ARG ALEE -
HAPLLEMFORIMERIIFR Avian B Swine & B AT FRAVIZE L 2 AH S IR ELRE -

ARI MiI
pos. | value Avian_AA Swine_AA pos. | value Avian_AA Swine_AA

621 | 0.391878 | Q (82%) R (67%) 584 | 0.455094 | R (84%) Q (44%)

581 | 0.344432 | E (86%) DE (61% 30%) | 621 | 0.419946 | Q (82%) R (67%)

584 | 0.323333 | R (84%) Q (44%) 361 | 0.417044 | S (91%) RS (42% 30%)

361 | 0.28787 | S(91%) RS (42% 30%) | 581 | 0.395538 | E (86%) DE (61% 30%)

339 | 0.259512 | | (94%) MI (42% 37%) | 339.| 0.360439 | | (94%) MI (42% 37%)

336 | 0.22015 | V (93%) IV (47% 46%) 336 | 0.283387 | V (93%) IV (47% 46%)

430 | 0.209212 | R (80%) K (51%) 741 | 0.261267 | A (82%) SA (44% 43%)

486 | 0.186443 | R (90%) RK (48% 46%) | 486 | 0.249078 | R (90%) RK (48% 46%)

741 | 0.171378 | A (82%) SA (44% 43%) | 430 | 0.242772 | R (80%) K (51%)

179 | 0.162958 | M (90%) MI.(50% 44%) | 179 | 0.203998 | M (90%) MI (50% 44%)

211 | 0.158849 | R (88%) RK(49% 45%) | 642 | 0.203395 | N (84%) NS (47% 43%)

642 | 0.150424 | N (84%) NS (47% 43%) | 618 | 0.197824 | E (85%) E (51%)

638 | 0:140681 | E (84%) ED (49% 42%) | 638 | 0.196698 | E (84%) ED (49% 42%)
52 | 0.12916 | K(93%) KR (56% 37%) | 212 | 0.193478 | L (94%) LV (58% 30%)

152 | 0.120107 | S (93%) SL (56% 34%) 211 | 0.186332 | R (88%) RK (49% 45%)

212 | 0:111816 | L (94%) LV (58% 30%) 375 | 0.176153 | NS (53% 32%) | S (54%)

375 | 0:100569 | NS (53% 32%) | S (54%) 152 | 0.171408 | S (93%) SL (56% 34%)

433 | 0.083613 | K (93%) KR (64% 30%) 52 | 0.166921 | K (93%) KR (56% 37%)

113 | 0.082834 | V (84%) VI (54% 38%) 517 | 0:151273.| | (86%) | (60%)

216 | 0.082165 | S(91%) S (60%) 433 | 0.143059 | K (93%) KR (64% 30%)

a. Pos.3 position 4G5

b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
C.

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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2% C-3 Avian VS. Swine B EEHEAT E ARI DL Kz MI{E Segment PA 27 $5{E DA Kz (el AL
HrpaLERFRoRI i BRIFR R Avian B Swine & H FTFRAVIEE R 2 AH [EI IR AR -

ARI Ml
pos. | value | Avian_AA Swine_AA pos. | value | Avian_AA Swine_AA

409 | 0.38 | S (84%) N (71%) 400 | 0.37 | PS(41% 32%) | P (46%)
382 | 0.32 | E(90%) DE (62% 31%) | 409 | 0.32 |S(84%) N (71%)
407 | 0.18 | 1(93%) IV (49% 44%) 382 | 0.29 | E (90%) DE (62% 31%)
362 | 0.17 | K(96%) KR (53% 41%) | 256 | 0.28 | R (90%) R (44%)
388 | 0.17 | S(67%) G (62%) 362 | 0.24 | K(96%) KR (53% 41%)
256 | 0.16 | R (90%) R (44%) 208 | 0.21 | T (87%) TK (49% 37%)
208 | 0.14 | T (87%) TK (49% 37%) | 407 | 0.21 | 1(93%) IV (49% 44%)
356 | 0.12 | K (95%) KR (59% 35%) | 356 | 0.18 | K(95%) KR (59% 35%)
391 | 0.11 | KR(57% 39%) | K (87%) 263 | 0.17 | T (94%) T (60%)
400 | 0.09 | PS (41% 32%) | P.(46%) 388 | 0.17 | S (67%) G (62%)
263 | 0.08 | T (94%) T (60%) 272 | 0.17 | D (70%) D (69%)
277 | 0.08 | S(92%) S (58%) 321 | 0.17 | N (88%) N (56%)
254 | - 0.07 | N (88%) N (62%) 391 | 0.16 | KR (57% 39%) | K (87%)
549 | -0.07 | L (93%) L (61%) 348 | 0.16 | | (75%) | (75%)
321 | 0.06 | N (88%) N (56%) 549 | 0.16 | L(93%) L (61%)
262 |- 0.06 | K (89%) KR (63% 30%) | 277 | 0.16 | S (92%) S (58%)

85| 0.06 | T (87%) T (59%) 254 | 0.15 | N (88%) N (62%)

55| 0.05 | D (89%) D (68%) 85 | 0.15 [ T (87%) T (59%)
184 | 0.05 | S(87%) S (64%) 184 | ©0.13S (87%) S (64%)
553 | 0.05 | A(92%) A (68%) 712 | 0.12 | T (88%) T (65%)

a. Pos.3 position 4G5

b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
C.

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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%% C-4 Avian VS. Swine EE R EIL B ARI LUK MI T Segment NP 7 S0{E DL S (AR AL,
HrpaLERFRoRI i BRIFR R Avian B Swine & H FTFRAVIEE R 2 AH [EI IR AR -

ARI Ml
pos. | value Avian_AA | Swine_AA pos. | value Avian_AA | Swine_AA
351 | 0.636664 | R (84%) K (87%) 351 | 0.606234 | R (84%) K (87%)

33 | 0.386364 | V (94%) IV (62% 32%) 100 | 0.425006 | R (94%) VR (40% 32%)
305 | 0.359338 | R (93%) KR (61% 35%) 357 | 0.416392 | Q (88%) KQ (61% 33%)
357 | 0.342847 | Q (88%) KQ (61% 33%) 33 | 0.40659 |V (94%) IV (62% 32%)
189 | 0.306374 | M (94%) | IM (51% 35%) | 305 | 0.386049 | R (93%) KR (61% 35%)
289 | 0.303577 | Y (94%) HY (55% 40%) | 350 [ 0.38359 | T (80%) KT (56% 38%)

21| 0.296726 | N (94%) DN (54% 40%) | 189 | 0.378142 | M (94%) | IM (51% 35%)
100 | 0.294634 | R (94%) VR (40% 32%) | 377 | 0.377659 | S (83%) N (44%)

425 | 0.27447 | 1 (89%) VI (55% 41%) 289 | 0.35824 | Y (94%) HY (55% 40%)
119 | 0.274083 | | (94%) VI(52% 42%) 21 | 0.353454 | N (94%) DN (54% 40%)
136 | 0.26661 | L (81%) IL(56% 32%) 430 | 0.35169 | T (84%) ST (47% 39%)
377 | 0.26639 | S (83%) N (44%) 425 | 0.347033 | 1(89%) VI (55% 41%)
400 | 0.263379 | R (89%) KR (55% 42%) | 456 | 0.334619 | V (87%) LV (54% 39%)
456 | 0.262176 | V (87%) LV (54% 39%) 400 | 0.325426 | R (89%) KR (55% 42%)
190 [ 0.261024 | V (93%) AV (50% 41%) | 119 | 0.321696 | | (94%) VI (52% 42%)
350 [10.253969 | T (80%) KT (56% 38%) 190 | 0.31615 | V (93%) AV (50% 41%)
433 | 0.24257 | T (83%) NT (53% 38%) | 136 [ 0.316044 | L (81%) IL (56% 32%)
452 | 0.238574 | R (77%) KR (63% 32%) | 433 | 0.30905 | T (83%) NT (53% 38%)
430 | 0.214902 | T (84%) ST (47% 39%) 371 | 0.252462 | M (81%) | VM (53% 41%)
371 | 0.205084 | M (81%) | VM (53% 41%) | 444 | 0.228813 | | (838%) IV (53% 42%)

a. Pos.3 position 4G5

b. Avian_AA 7% Avian #Z {1/ &Y Amino acid {{F%

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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7% C-5 Avian VS. Swine EE ZRHA L E ARI LUK MIAE Segment M1 2 8{E DU (AFRAEFLRE -
Hp s ORI ENZFOR Avian Bl Swine £ H T ARAVIEE B S A FEIAVRZ B -

ARI M
pos. | value Avian_AA | Swine_AA pos. | value Avian_AA | Swine_AA
214 | 0.153713 | Q (95%) QH (55% 41%) | 214 | 0.204616 | Q (95%) QH (55% 41%)
121 0.1471 | T (88%) TA (50% 46%) 116 | 0.18537 | A(91%) AS (55% 42%)
116 | 0.140345 | A (91%) AS (55% 42%) 30 | 0.184598 | D (90%) D (63%)
95 | 0.134055 | R (85%) RK (51% 47%) 142 | 0.172765 | V (78%) V (64%)
209 | 0.085938 | A (95%) AT (65% 31%) 121 | 0.163011 | T (88%) TA (50% 46%)
142 | 0.060045 | V (78%) V (64%) 95 | 0.151423 | R (85%) RK (51% 47%)
30 | 0.058752 | D (90%) D (63%) 209 | 0.145997 | A (95%) AT (65% 31%)
181 | 0.055372 | L (95%) L (70%) 181 | 0.125559 | L (95%) L (70%)
166 | 0.053174 | V (73%) VA (51% 45%) | 248 | 0.10234 | M (85%) | M (74%)
101 | 0.046721 | R (68%) KR (49% 48%) 207 | 0.080137 | S (90%) S (72%)
227 | 0.044124 | A (85%) AT (65% 31%) 139 | 0.079122 | T (90%) T (80%)
207 | 0.037745 | S (90%) S(72%) 59 | 0.06642 | 1(83%) 1(97%)
144 | 0.032621 | F (73%) F(92%) 227 1 0.059187 | A (85%) AT (65% 31%)
107 | 0.030047 |1 (73%) 1 (92%) 192 | 0.058671 | M (84%) | M (95%)
5 10.029917 | T (72%) T (90%) 213 { 0.057083 | V (97%) V (85%)
4 1.0.029895 | L (72%) L (90%) 166 | 0.055542 | V (73%) VA (51% 45%)
11.0.027877 | M (70%) | M (88%) 144 | 0.054082 | F (73%) F (92%)
6 | 0.027012 | E (74%) E (91%) 157 | 0.053628 | S (81%) S (96%)
3| 0.026575 | L (71%) L (88%) 107 | 0.050303 | | (73%) 1 (92%)
10 | 0.02619 | Y (77%) Y (93%) 101 0.0494 | R (68%) KR (49% 48%)
a. Pos.3 position 4G5

b. Avian_AA 7% Avian #Z {1/ &Y Amino acid {{F%

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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7% C-6 Avian VS. Swine EE ZRH L E ARI LUK MIAE Segment M2 2 B{E DU (AR AE L -
Hp s ORI ENZFOR Avian Bl Swine £ H T ARAVIEE B S A FEIAVRZ B -

ARI Ml

pos. | value Avian_AA Swine_AA pos. | value Avian_AA Swine_AA
20 | 0.186835 | S(93%) SN (49% 46%) 28 | 0.263694 | |1 (66%) | (43%)
79 | 0.157581 | E (93%) EK (56% 40%) 79 | 0.249579 | E (93%) EK (56% 40%)
31| 0.152333 | S (88%) SN (49% 49%) 95 | 0.249527 | E (64%) EV (47% 37%)
77 | 0.133785 | R (92%) RQ (56% 41%) 20 | 0.202249 | S (93%) SN (49% 46%)
14 | 0.123877 | G (90%) GE (55% 44%) 77| 0.182506 | R (92%) RQ (56% 41%)
55| 0.12097 | LF (60% 33%) | F (70%) 31 | 0.157075 | S (88%) SN (49% 49%)
95 | 0.110243 | E (64%) EV (47% 37%) 60 | 0.146547 | K (96%) K (72%)
11 | 0.081491 | T (87%) T1 (60% 40%) 14 | 0.142004 | G (90%) GE (55% 44%)
28 | 0.080364 |1 (66%) | (43%) 43 | 0.107587 | L (94%) L (76%)
97 | 0.065321 | E (56%) E (83%) 55 | 0.103376 | LF (60% 33%) | F (70%)
60 | 0.063196 | K (96%) K (72%) 27| 0.099756 | V (84%) V (57%)
94 | 0.055582 | | (66%) I (89%) 11 | 0.094583 | T (87%) Tl (60% 40%)
27 | 0:054517 | V (84%) V' (57%) 191 0.088415 | C(98%) C (78%)
96 | 0.052474 | L (62%) L (86%) 13 | 0.077057 | N (83%) NS (66% 33%)
18 |.0.042445 | K (58%) RK (58% 42%) 10 | 0.072469 | P (73%) P (94%)
19 |.0.038742 | C (98%) C (78%) 97 | 0.071187 | E (56%) E (83%)
13 | ~0.03781 | N (83%) NS (66% 33%) 94 | 0.067032 | | (66%) 1 (89%)
91 | 0.032788 | F (73% ) F (92%) 18 | 0.066817 | K (58%) RK (58% 42%)
92 | 0.032256 | V (72%) V (91%) 96 | 0.061691 | L (62%) L (86%)
43 | 0.031906 | L (94%) L (76%) 93 | 0.057031 | N (71%) N (88%)

a. Pos.3 position 4G5
b. Avian_AA 3% Avian gZ{il Eify Amino acid {{z&

o

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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2% C-7 Avian VS. Swine SR B ARI LK MI{E Segment NS1 -7 8i{H DL R f L Fe e AL »
HAPLLEMFORIMERIIFR Avian B Swine & B AT FRAVIZE L 2 AH S IR ELRE -

ARI Ml
pos. | value Avian_AA Swine_AA pos. | value Avian_AA Swine_AA

26 | 0.596675 | E (71%) G (87%) 25| 0.74051 | Q(73%) N (61%)

189 | 0.455951 | D (98%) G (66%) 26 | 0.722418 | E (71%) G (87%)
25| 0.449197 | Q (73%) N (61%) 67 | 0.511704 | R (70%) W (63%)

125 | 0.437472 | D (95%) E (67%) 227 | 0.480967 | E (73%) G (24%)

227 | 0.374062 | E (73%) G (24%) 189 | 0.478712 | D (98%) G (66%)

217 | 0.372346 | K (94%) EK (62% 35%) 59 | 0.476049 | R (60%) L (62%)
91 | 0.323685 | T (94%) AT (55% 35%) 125 | 0.467828 | D (95%) E (67%)

228 | 0.315808 | S (73%) P (22%) 76 | 0.450758 | A (70%) TA (62% 31%)

178 | 0.315566 | 1(99%) VI (57% 43%) 60 | 0.406668 | AE (55% 40%) | VA (56% 37%)
74 | 0.305543 | D (97%) SD.(43% 34%) 74 | 0.40009 | D (97%) SD (43% 34%)
67 | 0.304175 | R (70%) W-(63%) 217 | 0.399707 | K (94%) EK (62% 35%)
86 | 0.301134 | A (89%) TA (56% 33%) 91 | 0.359296 | T (94%) AT (55% 35%)
76 | 0:290467 | A (70%) TA (62% 31%) 178 | 0.354786 | | (99%) VI (57% 43%)
59 | 0:269451 | R (60%) L (62%) 206 | 0.343578 | S (66%) R (49%)

229 | 0.252747 | E (75%) E (21%) 112 [ 0.336533 | AT (57% 41%) | IA (49% 34%)
48 | 0.249523 | S (94%) NS (52% 44%) | 228 | 0.32438 | S (73%) P (22%)
60 | 0.240503 | AE (55% 40%) | VA (56% 37%) 86 | 0.311428 | A (89%) TA (56% 33%)

222 | 0.217183 | M (76%) M (29%) 197 | 0.294274 | TN (59% 34%) | N (62%)

220 | 0.214787 | R (75%) R (29%) 221 | 0:274579-| K (53%) K (22%)

206 | 0.214663 | S (66%) R (49%) 48 | 0.269249 | S (94%) NS (52% 44%)

a. Pos.3 position 4G5

b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
C.

Swine_AA ¥ Swine FZ{iZ /Y Amino acid {{F%
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=% C-8 Avian VS. Swine EE B B ARI DL K, MI7E Segment NS2 27 ${E DL R A Fpar s
HAPLLEMFORIMERIIFR Avian B Swine & B AT FRAVIZE L 2 AH S IR ELRE -

ARI Ml
pos. | value Avian_AA Swine_AA pos. | value Avian_AA | Swine_AA

70 | 0.637494 | S (86%) G (91%) 70 | 0.548829 | S (86%) G (91%)
32| 0.43517 | 1(99%) VI (64% 34%) 57 | 0.480772 | S (93%) YS (63% 30%)
57 | 0.427925 | S (93%) YS (63% 30%) 32 | 0.442293 | 1 (99%) VI (64% 34%)
34 | 0.308452 | Q (97%) RQ (53% 44%) 63 | 0.413773 | G (70% EG (62% 36%)
63 | 0.275977 | G (70% EG (62% 36%) 89 | 0.410868 | | (61%) A (32%)
89 | 0.138819 | | (61%) A (32%) 34 | 0.33753 | Q(97%) RQ (53% 44%)
40 | 0.101016 | LI (65% 33%) | IL (60% 34%) 37 |.0.219084 | S (77%) S (74%)
48 | 0.08286 | A (68%) AT (53% 39%) 26 | 0.206098 | E (72%) E (72%)
52 | 0.056909 | M (91%) M (68%) 52 | 0.161792 | M (91%) M (68%)

100 | 0.054941 | M (70%) M.(96%) 48 | 0.161784 | A (68%) AT (53% 39%)
27 | 0.051706 | D (97%) D(75%) 49 | 0.151276 | V (79%) V (65%)
37 | 0.051235 | S (77%) S(74%) 86 | 0.134711 | R (69%) R (78%)
88 | +0.05039 | K (69%) K'(95%) 6 | 0.125058 | V (68%) V (78%)
81 | 0.046734 | E (73%) E (97%) 14 | 0.123782 | M (62%) M (79%)
85 | 0.044956 | H (70%) H (93%) 64 | 0.122256 | K (72%) K (87%)
22 |0:043776 | G (70%) G (88%) 83 | 0.118192 | V (70%) V (84%)
68 |.0.043226 | Q (75%) Q(98%) 85 | 0.115607 | H (70%) H (93%)
49 | 0.042956 | V (79%) V (65%) 100 | 0.114181 | M (70%) M (96%)
26 | 0.04212 | E (72%) E (72%) 88 |10.111069 | K (69%) K (95%)

7 | 0.041908 | S (69%) S (91%) 81 | 0.10529 | E (73%) E (97%)

a. Pos.3 position 4G5
b. Avian_AA 3 Avian #%{1/ &HYJ Amino acid {72
c. Swine_AA 3 Swine 3/l B Y Amino acid {3
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