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RATG13/1-1270 LN---------- (O YYPLYR
ZXC21/1-1246 - e m e e e - - - - - R T VRTLST
MP789/1-1266 FN---------- (O R YFPLQS
YNO2/1-704 e e e e e e e e e e e e e e e e e e e e e m e e m e e e e e e e e e e e e e e - e - o -
GX-P2V/1-1270 LN---------- (O T YYPLER
GX-P1E/1-1266 LN---------- (O e YYPLER
GX-P5E/1-1268 LN---------- (O R YYPLER
GX-P4L/1-1268 LN---------- (O T YYPLER
GX-P5L/1-1268 LN---------- (O YYPLER
Chicken/1-1154 e e e e e e e e e e e e e e e e m e e e e e e e m e e e e e e e e e e e - - - - YAYSY
Duck/1-1192 e e e e e e e e e e e e e e e e e e e e e e e m e s e e e o e e e - - FVIDV
Turkey/1-1227 e e e s s e e e m o e e o oo e e e s o e s s s e e e oo eam o YVVSV
Conservation
----------------------------------------- 01110

Quality . I I

Consensus I I

LN------o - - Commmmm e e e e e YYPLER
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SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 YGFQ - - - - - - - - PTNG - - - == - - == mmmm = o mmm oo o VGYQPYR

RATG13/1-1270

ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

YGEY -------- PTDG - - - - = = = = & e e e e e e e e e e oo o - VGHQPYR
YDEN- - ------ PNVP - - - o e e e e e e e e e e e e e e e e e - LENYQATR
YGEH- ------- PTNG - - - - = = = & e e e e e e e e e 0 e o - VGYQPYR
YGEH- ------- PTTG - - - - - - & e e e e e e e e e e e e e e o VNYQPFR
YGEFEH- ------- PTTG - - - - - = - & e e e e e e e e e e e o - VNYQPFR
YGEFEH- ------- PTTG - - - - - = - & e e e e e e e e e 0 e o - VNYQPFR
YGEH- ------- PTTG - - - - - - & e e e e e e e e e e e e e e o VNYQPFR
YGEH- ------- PTTG - - - - = = - & e e e e e e e e e e e e o - VNYQPFR
--------------- GGPSLCKGVY --LGELK-----SDFECGLLYV
MVID --------- ATGGSSWGQPIE--YFYVG- - - - - LDFSFGNRM
EGE - ------------- DSYNQGIV--YSYVG- - - - - VNFDFGTAM
Conservation
_* _ _
0121 --------- 1 T T T 17010000
Quality
e A e [ |

Consensus ‘

YGFH-------- PTTGG+S++QG |+ --Y+YVG- - - - - +DVNYQPFR
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| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268

GX-P5L/1-1268 L T
Chicken/1-1154 ITQHIYKNIT
Duck/1-1192

Turkey/1-1227 APMQF 1Y
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112130000 - - - = = ===« ==--- 020113 -------- 100

Quality
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VVVLSFELLIQT ------------- NGPATVCGP - - I TQKLSTTLV




\ . 538C . 548G . E:SSK . E:63Q . E:YZT
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 KNKICEVNENF NGL TEGTGVL TESNKKEF - - - - - PFQQFGR-DIADTTD
RATG13/1-1270 KNKE@VNFNFNGLTGTGVL TESNKKE - - - - - PFQQFGR-DIADTTD
ZXC21/1-1246 KNQE@VNFNFNGLKGTGEGVL TDSSKRE - - - - - QSFQQFGK -DASDF I D
MP789/1-1266 KNKE@VNFNFNGLTGEGTGVLTESSKKE - - - - - lPFQQFGR- | ADTTD
YNO2/1-704 e e e e e e e e e e e e e e e e e e e e e e = e e e a e - - FGR-DSADFTD
GX-P2V/1-1270 KDKECVNFNFNGLTGTGVLTTSKKQF - - - - - PFQQFGR-DISDTTD
GX-P1E/1-1266 KDKCVNFNFNGLTGTGVLTTSKKQF - - - - - PFQQFGR-DISDTTD
GX-P5E/1-1268 KDKCVNFNFNGLTGTGVLTTSKKQF - - - - - PFQQFGR-DISDTTD
GX-P4L/1-1268 KDKECVNFNFNGLTGTGVLTTSKKQF - - - - - PFQQFGR-DISDTTD
GX-P5L/1-1268 KDKCVNFNFNGLTGTGVLTTSKKQF - - - - - PFQQFGR-DISDTTD
Chicken/1-1154 LNTE@VDYN! YEGRTGQGF I TNVTDSAVSYNYEADAGLAILBTSGS - |
Duck/1-1192 EDQEHSYDIYGIKEGTEGHI YNVTGYDN- -YTEISTGGLAISGGNGL -L
Turkey/1-1227 TEQ HKY.IYNIR VEGQILNVTGKDN- -TTEVDGGLVITSGISGL -L

Conservation

i = W - - _
0112112211101303021111010 - - - - - 01000 5-5575414
Quality

KDKCVNFNFNGLTGTGVLTTSKKQFNSY+TLPFQQFGR+DISDTTD
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| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192 r
Turkey/1-1227 RTVSTQAVIVN----GSFVGEFVPAS

Conservation I . . I H I I - . I
-575---10777577495 54876869757312374788+76539

Consensus

-AVRVVQDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVN
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1
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 @TEVPVA | HAD

RATG13/1-1270

ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

TEVPVAIHAD
TDVPTT{I HAD
TEVPVAIHAD
TDVPTALGLD
TEVPMA | HAE
TEVPMA I HAE
TEVPMA I HAE
TEVPMA | HAE
TEVPMA I HAE
EPGTQ--LLEN

D------ IVENLIN- - - - - - - - - LENETTPVDG
W-o-o - Lap@

628Q 6|36Y

. . 6|46R . 6|56V
LT--PTWRVYSTGSNVFQTRA IGAEHV - - - -

LT--PTWRVYSTGSNVFQTRA IGAEHV - - - -
LT--PAWRIYAIGTSVFEFQTQA IGAEHV - - - -
LT--PTWRVYSTGSNVFQTRA IGAEHV - - - -
IS--AAWRVYA IGNDVFQTQA VGAEHT - - - -
LT--PAWRVYSAGANVFQTRA VGAEHV - - - -
LT--PAWRVYSAGANVFQTRA VGAEHV - - - -
LT--PAWRVYSAGANVFQTRA VGAEHV - - - -
LT--PAWRVYSAGANVFQTRA VGAEHV - - - -
LT--PAWRVYSAGANVFQTRA VGAEHV - - - -

VFNSTFKNR -

FN--------- LEGNHTEYVDG I SNKT I SRKR

Conservation I I I I

53020122334

Quality

6--12332326311203757 5451121 - - - -
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CTEVPMAIHADQLT--PAWRVYSAGANVFQTRAGCLVGAEHV+++R
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SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 - - -[N - - NS Y DI

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

. . 658- 667- . 6738 682R
| - ---GAGNICAsYaTaT -NsSPRRARSVASQS |
---N- -NSYECDIP | - - - -GAGHCASYQTQT -NS - - - -RSVASQS |
---N--ASYECDIP I - ---GAGHCASYHTAS -1 ----LRSTGQKAI
---N--NTYECDIP | - - - -GAGHCASYQTQT -N- - - -SRSVSSQAI
---N--1SYECDIPI ----GAGVCASYNSPA-A------ RVGTNS |
---N--NSYECDIPV- - - -GAGIICASYHSMS - - - - - SFRSVNQRS |
---N--NSYECDIPV- - --GAGIICASYHSMS - - - - - SLRSV/NQRS I
---N--NSYECDIPV- - - -GAGIICASYHSMS - - - - - SFRSV/INQRS |
---N--NSYECDIPV- - --GAGIICASYHSMS - - - - - SLRSVNQRS |
---N--NSYECDIPV- - - -GAGIICASYHSMS - - - - - SFRSV/INQRS |
- -RRSITEKVANCBYVSYGKFClEKPDGS IAT - - IVPK- - -QLEQFYV
- -QSQLYGS.YGVFAT 1GsSCHYANSSVLNRTLPRA- - -GVDTTV
RsTRNAVYTGEETGLFAAMGTSCHlYSNGTVLNRTLPQP - - -SVQTSV
Conservation I - - . I I
- -6--443495766----459056754547 - - - - - - - - 155565

Quality -
p— [
Consensus I - - . I l

RS+N++NSYECDIP+A++GGAGICASYHSMSRN+PRS+RSVNQRS |

Occupancy
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| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268

Chicken/1-1154 APLLNVTENVL m Y I QT RMDKV
Duck/1-1192 EPLLDVTANVS YI
Turkey/1-1227 QPLLGVVANVS Y

Conservation - . I l I I “ I

---2332132-33347973674995 5588 +6 76978684 "8

Consensus

---1AYTMSL -GAENSVAYSNNS IAIPTNFTISVTTEILPVSMTKT

Occupancy




738C 748E 758S 768T 778T

| 1
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268

Chicken/1-1154 DNILSVVNSVGKKEBMELL N
Duck/1-1192 SVINIIAIVNDNE NGML S
Turkey/1-1227 asVNA IEs@VNENEBNGLLQ

ConservationII. I.I . . III'I I I

798 "66 766 6587 77 48964797897358 54754

Quality

Consensus

SVDCTMY ICGDSIECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE

Occupancy




| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192 FVEAINTGYSLN--FSSFNSSNL
Turkey/1-1227 YAEAINTGYTLN--FTGYNVSNL

ConservationI - I I . l ' I .
654676 ----- - 12736455376 4 88579 -45---075864
Quality I I
||

Consensus

VFAQVKTGY+LNQIYKTPPIKDFGGFNFSQILPPD-LTPSKPSKRS

Occupancy

SN ||




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

VTLGVSEVDQNNMDKIE I ASRGGSFTNLA

Conservation I I . I I I I

7 75 45557644 -36 35 7--01---6574 6 84

Quality

Consensus

FIEDLLFNKVTLADAGF IDKQYGDCLASGDG+F I AARDL ICAQKFN

Occupancy




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

GVVDPDLMTL
GvvDPGLMAV

o L“M.J_ll
97 7997449785 88 9888568 "785+1333769 8“8
Quality -
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GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQM

Occupancy




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

SALDVVSAGFQEV
SALDTVSQGFVEV

Conservation . I

66 7 4 76 56 78

Quality

Consensus

AYRFNGIGVTQNVLYENQKL | ANQFNSAIGKIQSALD+VS+GF+EV
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SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 -

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

AKGFETVSV
ARGFESVTV

Consewaﬁonn

-68848875

()]
~

55847 57858 53 85

Quality
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ADSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDI

Occupancy




| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268

Chicken/1-1154 SVLASAKQAEH | RVSQQRE
Duck/1-1192 B AASLQLAIYKAEE RK
Turkey/1-1227 ASLQL ARYKADQSIRR

7578739778 78 8878765773457754845 6

Quality

Consensus

LSRLDKVEAEVQIDRLITGRLQSLQTYVTQQL IRAAEIRASANLAA

Occupancy




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YN02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

Conservation I . ' I

8 86 68 5765 6 4 88 8 587 68 5585

Quality

Consensus

TKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQE
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SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192 I TVEAVIGL
Turkey/1-1227 VT IEAVRGL

mmimimomimoO O
— — ———<<<<<
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1
1

VKPANASQYAIVPVNGRGIF I ---QVNGSYY | [HARD
VITTR-TGSYGVMPKTEGSGI IF - - -RANGTFEVEEART
VTTP -SGKYGVMBKTEGSG I IF---RQNDTFEVESTQ

Conservation “ I I I I I ' I . -
5976867+8 4563 --8---47 46 37945 ---- - 754999 666
Quality
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KNFTTAPAICHEGKN+A+YGHFPREGVFVSN---R+GTHWFVTQRN
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| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192 KLLSYSDVVNLT EANYYNMSQDETPFQ -
Turkey/1-1227 KLLSYSEVVNLT EANYYNMSESETPFAQ -

8 6 77+8657777589 7877559956465501--2396946 - - -

Quality I
[ |

FVBNDDFDF
P DDEF
AEIPNEIDDEF

Consensus

FYEPQIITTDNTFVSGSCDVVIGIVNNTVYDPLQ--PELDSFKDEF

Occupancy




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 - EEEDKYF KNHIFSPDVDLGD | SG I NASVVNITQKEIFDREN - - - - - - -
RATG13/1-1270 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
ZXC21/1-1246 -EELDKYFKNHTSPDIDLGDISGINASVVNIQKEIDRLN- - - - - - -
MP789/1-1266 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
YNO02/1-704 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
GX-P2V/1-1270 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
GX-P1E/1-1266 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
GX-P5E/1-1268 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
GX-P4L/1-1268 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -
GX-P5L/1-1268 -EELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN- - - - - - -

Chicken/1-1154 NDELESK -WAMNATRKHELPDFBKFNYTVPILDDSEFTBDRIQ - - - - - - -
Duck/1-1192 DNIYTE-LNTSKDL IDSIYKDFNYTIPILNLEDDMC SS I NALW
Turkey/1-1227 NDIFTE-LNTSKDAITKNISSNFNYTIPILNLED HSINTLY

-75767375937414354543577977998+749 "6 9 -------

Quality I
| | ————————

Consensus

NEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLN+SIN+L+

Occupancy
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| 1 |
SARS-CoV-2-Wuhan-Hu-1_spike/1-1273
RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192 AIGFACL I
Turkey/1-1227 AIGFACL I

il

877+7+7

Quality

Consensus

NYS++ IDEVAKNLNESL IDLQELGKYEQY | KWPWY IWLGF | AGL I A
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SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

RATG13/1-1270
ZXC21/1-1246
MP789/1-1266
YNO02/1-704
GX-P2V/1-1270
GX-P1E/1-1266
GX-P5E/1-1268
GX-P4L/1-1268
GX-P5L/1-1268
Chicken/1-1154
Duck/1-1192
Turkey/1-1227

Conservation

Quality

Consensus

Occupancy

1228V 1238T 1248-

| VMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| VMVT ILLCCMTSCCSCLKGC- - - - - - - cs
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| IMVT IMLCCMTSCCSCLKGC- - - - - - - cs
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
| IMVT IMLCCMTSCCSCLKGC- - - - - - - cs
| IMVT IMLCCMTSCCSCLKGC- - - - - - - CS
FIIL | LGWVF FMTIGEEG LG IMPLMRK
FVL ILCWIFFMTGEEG FGIIPLMYK
FIIL | LGWVF FMTIGIEEG FGI IPLMSK

1251G

1
SCCK-FDED
SCCK-FDED
FCCK-FDED
SCCK-FDED
SCCK-FDED
SCCK-FDED
SCCK-FDED
SCCK-FDED
SCCK-FDED
SCCK-FDED
KKSSYYTTF

SKKSSYYTTF
KKSSYYTTF

1260D
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SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
NDV
DDV
NDV

o 1 il

o

777

3675-9764 797

I IMVT IMLCCMTSCCSCLKGCFGI IPLMCSCGSCCKYFDEDDSEPYV




SARS-CoV-2-Wuhan-Hu-1_spike/1-1273 LKGVKEHYT - - - - - - - - - - - - - - - - - - -

RATG13/1-1270 LKGVKILHYT™* - - = =« & o & 0 oo o0 oo 2
ZXC21/1-1246 LKGVKILHYT™* = - - = = 0 0 o 0 o 0o e ooz
MP789/1-1266 LKGVKILHYT™* - - - - & - 0 & o o o0 oo oo
YN02/1-704 LKGVKLHYT™* - - - - - o o & o o o oo oo
GX-P2V/1-1270 LKGVKILHYT™* - - - - & o 0 o o 0 oo 0o oo o
GX-P1E/1-1266 LKGVKLHYT™* - - - - - o 0 0 o o o oo oo oo
GX-P5E/1-1268 LKGVKILHYT* - - - - & - 0 & o o o oo oo oo
GX-P4L/1-1268 LKGVKILHYT™* - - - - & o 0 o o 0 oo 0o oo o
GX-P5L/1-1268 LKGVKILHYT* - - - - - - 0 & o o oo 0o oo oo
Chicken/1-1154 5
Duck/1-1192 GEQIRPKKFEV™® - c o o o 0 o o0 oo oo o2 o
A < o KksSLFNDSNSNIFSNSVNSSLV*
Conservation

5101204111 - - - ===~

Quality

e -

LKGVKLHYT*+DSNSNIFSNSVNSSLV*®
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