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Supplementary Figure 1. Body temperature changes of immunized ferrets after challenge with wild-
type Phuket/Yam and Wash/Vic viruses. Ferrets were immunized and challenged as shown in Figure 3a.
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Body temperatures were measured daily until Day 7 post-infection.
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Supplementary Data 1. Overview of Wash/Vic and Phuket/Yam mutants

HI titer Amino acid differences between Wash/Vic and Phuket/Yam* Additional mutations
anti-Phuket/Yam serum | anti-Wash/Vic serum |40 48 56 71 73 75 76 80 81 116 117 122 126 129 133 136 137 146 148 149 150 163 164 165 166 168 175 198 202 203 209 230 233 252 255 262 267 299 313| 66 157 189 190 207 238 276 282 293
B/Phuket/3073/2013 160 20 Y RDMVTTIKAIK I QD KGRILASIKI KDNYNVIKI K SNDT-DMMPVVEIK|IAATVDGAUVA
B/Wash/Vic/02/2019 <20 10240 HE K KT K I RVHVHNUDIRE I I NGNAAKNT I EAKIKG GNV ST I K L
Control  |Phuket/'YamHA1-Wash/VicHA2-Wash/VicNA** 160 40 Y R DMV TTIKAIK 11 Q@DIKGRILASI K I KDNYNVIKJ K SNDUDMPVVEK|IAATUDTGAAUVA
viruses | Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA 160 20 Y RDMV TTIKAIK I QDI KGRILASIKI KDNYNVIKI KSNDTUDMMPVVEIK|IAATTDTGAAUVA
Wash/VicHA1-Phuket/YamHA2-Wash/VicNA 20 10240 HEKKT K I RVYHVHNUDIRETI I NGNAAKNT I EAKZ KGNV ST | K E .
Wash/VicHA1-Phuket/YamHA2-Phuket/YamNA 20 10240 HE KKTK I RV HVHNUD REI I NGNAAKNTI EAKIKG GNV S T | KE .
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-32 160 320 H . K K I R V . H N . E I N . T I E A . G v § . .
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-51 160 160 H E . K V H V N D E I N K . | A K G \% T E
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-93 160 80 H . K . T .V N D E | K N . E NV . T I K
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-7 160 640 .. . . T K I R H H N E I N K N . | E A K N V S T K
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-25 160 80 . E K K T K H H D E T I . A K K . v § T A
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-32 160 640 .. . . . K H V E N N K NT I E . . K . NV S | E A Y
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-33 160 160 H . . . T . R . H N D E K I E A K . .S I . E
§ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-46 80 320 H E K . T K . . H E | . N K . T . E A K G ' T I K E
3 Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-49 80 80 . E . K . . I . V H . E | G N N I E A K '
§ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-60 80 1280 H . K . . . I RV H . HND E | | . N K N E . K . N V S T E
é Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-76*** 80 320 HE . K . K . RV H VH . E | N G . K N I . A K K Vv T .
= Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-7 80 80 H . K . . . I RV HV N D R E . |1 N N . E Ko vV S K E
s Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-12 80 80 . EK . . . 1 R . HV N D R E I . N T I E A K K G . . .
° Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-13 80 80 H E K . T K .V H H N E - N . E K G N S I K E
g Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-32 160 320 . B . R V H H . E | N K N I E K G N V § . K E
g Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-34 80 80 H . K K T R V H . D A | . N I E . . N T E
k] Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-40 160 80 . E . K T . R VvV . N D E | K E K K G NV S T I K E
5 Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-64 80 80 . E K . T K R H N E N N K o K G . T .
= Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-73 160 160 H . . . K | VH . HND E | G . T A . K . ' I K E
; Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-76 160 160 . E K K K | ' N . E N N . E . K . G NV K
£ Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-4 160 80 H E K T K ' N D E N T I E A K K v s . | K
& Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-11 320 320 . . R V . V H . E | . K N | A K K . NV S T I
% Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-18 160 160 H K T K I R H N D . E | N I E A K G N . . .
2 Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-29 320 2560 H E T I R . H . R E K N T A K v s . | E
= Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-92 160 80 H E . . .V H H N D R E . .. K0T A . T I K E T
T Wash/VicHA1-Phuket’YamHA2-Phuket/YamNA-5 80 20480 H K . T I RV H V . DR E N . N A A KN T E A . N T I K E
Wash/VicHA1-Phuket’YamHA2-Phuket/YamNA-21 80 1280 H . K K T V H N D R | . A A . I E A K N V T | .
Wash/VicHA1-Phuket’YamHA2-Phuket/YamNA-29*** 80 2560 H E K K T K V H N . [ G A A K N I E K K N T 1 . E
Wash/VicHA1-Phuket/YamHA2-Phuket/YamNA-87 160 10240 E K K T . H V D E | A A K T | A K K N T I K E
Wash/VicHA1-Phuket’YamHA2-Wash/VicNA-7 80 5120 E K K T K I R L D | A A N T E K K N V -
Wash/VicHA1-Phuket'YamHA2-Wash/VicNA-9 80 160 E I R H . . E I | N A A K . E K K N . T K E
Wash/VicHA1-Phuket/YamHA2-Wash/VicNA-10 320 640 H | ' N . E I | A A K o A . K N V
Wash/VicHA1-Wash/VicHA2-Wash/VicNA-7 160 5120 H . . | R . . V H D L A A N T | . A K K . NV K
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-1 80 40 ... .. kT . . . VH . H .D . E . . . . N .. . . E K G N V T K .
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-2 80 40 HEKKT . I .V . V. N . . . . 1 . . . . . KN . I EAZKHK N V S T I K E
§ Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-11 80 20 .. . . . . . R H . H N D | . N T I E A K K \% I K E
2 Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-21 80 40 H E K K 1 H . N D | N . N I E A K K ' . .
% Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-28 320 40 H E K T I R H V H D E | T . T K E
‘;" Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-38 80 20 H K K . . R V HV H ND N N A K G v § T | K E
= Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-48 320 20 H T K VH V . N D E N N T | K N . T K
% Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-63 80 40 H E K K . . N N N E . \ T .
s, Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-66 160 40 H K . K I R . H N I N . | A G NV . T I K E
S Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-82 160 20 H T K I . vV .V N . . I N . N A K v § T |
% Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-91 160 20 H T K I R H . N D E . K E . G \% . E
g Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-92 160 40 H . . K T I R H V H N D E | | K L K G N V T E
s Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-1 80 40 .. . K .V H N D o . K N . E A K G . v s T . K
% Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-10 80 20 . E . . . K . H N D N N K I E A K N V |
% Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-11 160 20 . E . . T K I RV \ N E I N I E K G . T |
;3( Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-21 160 40 H . . . T K I .V . H N R E . K N I E vV § T | K E
.fl;‘ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-30 80 20 HE . K . . | RV V. H N D . N N . A . G NV S T .
E Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-47 80 40 HE . . . K I . . V H o N N E K Vo |
% Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-56 80 40 .. E . K T K I RV HV . E I I N .o E A K K N V S
§ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-64 160 20 H . K . T . . RV H N T | E A K N E
X Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-69 80 40 . B . K . vV H . E | G N N I E A K \% . K
§ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-71 160 20 H . . . T K V H N D R E | N E K . ' T I K
% Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-72 80 20 . BE K . T % H E | N E A K K G N V I K E




Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-91 80 40 . E LT .V H Voo I N . N I E . G . .
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-93 160 40 H K . . . RV HV HND . .. N .o .. A .6 . . . T . K
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-1 160 20 .. . K T K I RV . H N E N G N K N I E . K . NV S T I K
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-11 80 <20 H E K T . | v . VH N . . E . . . I E K G NV S . .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-14 80 <20 E K T K H H N D R . N N K N M E . . . N . T 1 . .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-26 320 40 . E K . T . . .oH o E K .. . E A K K G vV S K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-28 160 20 H K 17 . | 2 V. H N D E . . . T I E . K . .8 . .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-29 160 20 H . T K .o H N D . | N N | A . . G .V T K .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-31 320 20 . E Lo V.H . H D E [ N . I . A K K N Vv T K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-33 80 <20 H . T K I . v .V H . D E . N . N T | E K N T . K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-37 160 20 ... .. K T K . R . H . . N . I N . K I E K . I K .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-38 80 20 H E K T K | VH V HND . . . N N . E . . .V K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-42 320 20 H E . T | v . . . . . R E | N LT . A K N V E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-55 80 40 . E K [ H V. H N D E N N . E ? K . P
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-65 80 40 H E K I R H . H N D E . N I E .. \ T 1 K
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-69 320 40 H E K . | Q Vv E . N . A K K Vo .
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-77 160 20 H E K T . . H . . G . . T . . A K . . . s T . K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-80 160 <20 H T . | v . . H N . E N K T | E A K G N S I K E
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-83 160 40 H . K 1 H V. H N D E . N K . T . E A . G N S I K
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-15 80 40 H . . K ... HV H . D E [ K N T | E . K G . . . I K
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-36 80 40 H E K K . . R V. H . H N . E I N . K. . . A . G N V. § . |
Phuket/YamHA1-Phuket/'YamHA2-Phuket/YamNA-8 <20 80 H . K K T K . . V. H N D . . N G . N T 1. AK .G .V ST I
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-14 <20 160 H E . . K I R . . H N D E I N G N K N . E A K K N V T .
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-17 40 320 HE . KTK I . . HV HN . E | . N K N T E A K . . . T I K E
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-20 <20 640 H E K K T K I RV HV HND . . G . NT . . A . K N . 8§ T | K E
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-31 40 80 H E K . K IR . HV N D E N . N . N T I E A K K v s . | . E
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-80 40 320 ... K . T K RV H . . . D . . . N G N K N T |1 A . v . T | K .
Phuket/YamHA1-Phuket/YamHA2-Phuket/YamNA-83 20 1280 HE KK . K . . VHVHNDRE I N G N K N T |1 A K s . K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-9 20 160 H . K K T K I R H V H . D E G N K N T . . A . . \% T . K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-12 <20 320 H E K . I RV HV H N D E G N K N T I E A K G \% T I K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-14 40 80 . T . VH . HND . E .. G . K . . . A K . G \% . K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-15 40 80 H . T \% \% N . R E I N . N K NT . EA . KG . . . T .

15 Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-16 <20 80 H E K T K . ... V. . N D E I N G N .o I E A K . . NV S . | . .

3 Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-19 <20 80 H K T | V H H . D E I N G N K N E . K KGNV ST K E

£ Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-23 40 160 H Lo T . VH . HND E . G K . . A K G Vo K E

Z Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-34 40 80 . K K T K R V. H V H D E | . T E . . VoS T .

% Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-38 20 640 . E K K T K V H .. . . E .. N K N T E A K . NV § T I .

a Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-44 <20 80 H K K T K . .o H N D R E . N G N N A K K N V I K

"é Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-45 40 320 H . K . K I V H H N E I . G N N T | A K K . . VvV . I K

3 Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-55 <20 80 . E . K K . \% .. N E . N G N N . 1 . . K G N . S . .

=3 Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-63 40 160 H E K K | .. V H N . E I N G N . N T I E A K G .V | E

S Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-74 <20 320 H K . .o V H . . R E . G . K N T | . . . G N o E

Vi Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-77 40 80 H . K K I . V H . N D E N . N N T E A . K G . T . E

E Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-95 <20 80 .. K K . R . H N D . E . N G N . T . E A K N T

€ Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-4 40 160 HEKIK . . I RV H . H . . RE [ . K . . I E . . . N S

2 Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-8 20 640 .. K T K R V HV . ND . E I N . N K N T E A K . G .o

2 Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-10 40 160 H E K T . . RV HV H . DRE I N G N K N . . . A K K G .8 T

S Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-18 40 160 .. K . T K I R . H H N . E I . G N N T I EAKKG . V ST

;‘? Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-27 20 320 . E K K T K . RV H . H D E . N G N NT . . A K N VvV T

'(‘% Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-50 20 320 H K K T K I R . . V H . . | G . N . I E A . K NV LT .

2 Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-57 40 160 . KT I RV H . H . D E I . G K T I EAK . . . V8§ . K

=3 Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-62 20 160 . K KT . . H V H N . . I N G . - - . . K G NV |

S Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-75 20 640 E K T R VH . HND . E I N . N K N T . . A K . GN .| K E

b Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-81 40 320 E . T . ... HV HN . R E . . G N K N I E A K K . T | K E

g Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-85 40 640 K . T K R V. HV . N D E I N N K N . E A K . G

; Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-2 <20 320 ... K Vo H D E I N . K N T E K K .o .o
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-6 40 160 H E K K . . . oH o E G K N E . K K S T K E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-10 40 80 . .. T K I \% V H N E . G . E A K K S T . E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-20 40 160 H K K . K | Vo N E N G N ... . . E A K . .S . K E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-23 20 160 H K . T K . HVv . . D . . G K N T 1 . . . K .V s T
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-37 40 80 H K K . I . . H . H N D E [ . T E A K N .
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-39 20 80 H . K K T . RV H V H . E . N . N . N .. K G N V S T K .
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-51 20 640 H E K K . I . H . H N . E I N G . K N . . E A K N K E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-52 40 80 H . K K T . I RV HV .. D . E .. N K N T I . A . . GNV ST . . E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-55 <20 640 . E K K R VvV Q VvV . NDRE N G N K N T . E K K GG N . . . | K E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-57 40 320 H E . K K . H V H . DR E N G K . . 1 . K G v s T I . .
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-61 20 160 H E K . Ko .. H V HND . E . G . K N T I . A . . G .S I K E
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-67 40 640 H E K T K | V H H D R E | N K T E A K K \%




Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-74
Phuket/'YamHA1-Wash/VicHA2-Wash/VicNA-76
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-90

Wash/VicHA1-Phuket/YamHA2-Wash/VicNA-1
Wash/VicHA1-Phuket/YamHA2-Wash/VicNA-6
Wash/VicHA1-Phuket/YamHA2-Wash/VicNA-16
Wash/VicHA1-Phuket/YamHA2-Wash/VicNA-17
Wash/VicHA1-Wash/VicHA2-Phuket/YamNA-1
Wash/VicHA1-Wash/VicHA2-Phuket/YamNA-38
Wash/VicHA1-Wash/VicHA2-Phuket/YamNA-44
Wash/VicHA1-Wash/VicHA2-Wash/VicNA-2
Wash/VicHA1-Wash/VicHA2-Wash/VicNA-3
Wash/VicHA1-Wash/VicHA2-Wash/VicNA-6

HI titers <40 against anti-Wash/Vic and anti-Phuket/Yam serum

4 80 . K K . V HVYV HND o N G . .. T . E A . K .V S T I K E
<0 640 E K . . 1 .V HV . . E I . NGN K N T I E A KK N s T K E
40 320 L E K T K RV H N E I . . N CE A K . . s K.
Wash/VicHA1-Phuket/YamHA2-Phuket/YamNA-4 2 10240 Ho. K . .V . . HN E .6 A A K . . | E K K N o E
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-15 40 10240 H E T K I RV HV HND . N . . A A N T I . A KK N T
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-16 <20 2560 H K . RV . VHND E . I NGNA A N T I E A KK N T I K E
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-19 20 2560 H T . I RV HVH . . E | NGNAA . NT I E . KK N T
Wash/VicHA1-Phuket/YamHA2-Phuket'YamNA-26 <20 20480 H T K I RV . . . NOD E | N GNAAKNT A . K NV I
Wash/VicHA1-Phuket/YamHA2-Phuket'YamNA-28 20 2560 H K T HV H . D I . NG N A A N . A K K N I .
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-41 40 2560 . T . . . . H N D I G . AN . T A K K NV I E
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-53 20 2560 H T K IRV L D . G NAAKNT . EA . K NV E
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-79 20 10240 Ho. K . K . RV H . D I G . A M KNT I EAKK NV . o
Wash/VicHA1-Phuket/YamHA2-Phuket’YamNA-83 <20 640 H OE T . Il RV H H . I G NAA . . . I EA . NV T K E
Wash/VicHA1-Phuket'YamHA2-Phuket/YamNA-84 <20 2560 Ho. TKIRV . . . . D . G NAAKNT . EA . K NV .. E
4 5120 CE T K RV HV HN . E . .6 . A A K . . I E K K NV K
4 2560 H E LK R H . .D Sl . N . N AAKNT I NV .
<20 80 Ho. T K R . H H N D E . I NGNA A . I . NV [
<20 80 . E ST K RV H . H D E I G N A A . N . AL NV K E
<20 10240 H E K . K v vV H D E .. N A A KNT . E K K NV . o
20 10240 H E K T K o . . E . NG . A AKN . | E K K NV T . K E
40 2560 Ho. o SRV H . D S N A AKNT . . . . N o
<20 2560 CE KT . 1 RV . . N D E I I N N A A .. 1 E A K . NV T
20 5120 H E K T K . RV HV N D E o N A A N T I E K K N . .1 K E
<20 320 H . K T K I R V H . . . I N . N A A . N |_E . N_V T 1 K
PhuketYamHA1-Phuket/YamHA2-Phuket’YamNA-3 20 40 E K T K RV vV H . E I . G N K N . . E . K K v
Phuket/YamHA1-Phuket'YamHA2-Phuket/YamNA-6 <20 40 LK RV V H N . E . N G N N T IE A K . NV S T .
Phuket/YamHA1-Phuket/YamHA2-Phuket'YamNA-10 20 20 T K . R . . . . NOD E I . NGN K I E K K NV LT
Phuket/YamHA1-Phuket'YamHA2-Phuket/YamNA-12 40 20 K T I RV HVH . D 1 1 NG . 1 E K K VoS . o
Phuket/'YamHA1-Phuket/YamHA2-Phuket’YamNA-16 <20 20 . ST N E I N G K . T I E K NV S T K E
Phuket/YamHA1-Phuket'YamHA2-Phuket/YamNA-34 <20 %0 H K . K I R o . D E | .G . N E . K NV S T .
Phuket/'YamHA1-Phuket/YamHA2-Phuket'YamNA-36 4 4 Ho. K T . I R . HV N E . . N . N N T E A . v T
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-37 20 <0 - K T K RV H V N I I N G N SN E A . K NV LT .
Phuket'YamHA1-Phuket/YamHA2-Phuket’YamNA-43 20 2 H K . RV H V . o G N K N E A K K N V S LK
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-49 40 20 I v Vo D E I SN N . A K K N L1 K
Phuket/YamHA1-Phuket/YamHA2-Phuket'YamNA-54 4 <0 o Y V H D E .6 R K s T .
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-57 20 <20 K T R . H . .. . NG N T I E K . -
Phuket/YamHA1-Phuket/YamHA2-Phuket'YamNA-58 20 4 o oL V . . H . D E I I NGN . E K s K E
Phuket/YamHA1-Phuket'YamHA2-Phuket/YamNA-59 40 40 H E T K I . VHVHND E I G N T E K s .
Phuket/'YamHA1-Phuket/YamHA2-Phuket’YamNA-61 2 20 E K T K R . H H N D E .6 . T . E K . o I
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-64 20 20 E K T . R V H . .D . I N G N .1 E K K Vs . o
Phuket'YamHA1-Phuket/YamHA2-Phuket’YamNA-72 <20 <20 . E . K . . OH H N D E . G . N T . E K K N T . K E
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-75 <20 40 H K Ko v H oo E ol G N COONT O N .S . | K E
Phuket/YamHA1-Phuket/YamHA2-Phuket'YamNA-77 4 ) o . K o H N D E I o K . . . E NV S T . K
Phuket/YamHA1-PhuketYamHA2-Phuket/YamNA-78 20 20 H E K SRV SN E I G N N T I E o v T K .
Phuket/YamHA1-Phuket/YamHA2-Phuket'YamNA-87 4 20 H K . I .V . VH D E . o . T E K K vV . . . K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-2 <20 40 H K T IR H . D o .G N K . . . E . SV s T E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-3 <20 40 . T L H . D E N G N K N T I . A . N VL .
Phuket/YamHA1-PhuketYamHA2-Wash/VicNA-4 40 40 Ho. KT . . RV H . N E . G N I E A K v os . K
Phuket/'YamHA1-Phuket/YamHA2-Wash/VicNA-13 4 20 E K T K I RV HV . E ol G . . o K . VA
Phuket/YamHA1-PhuketYamHA2-Wash/VicNA-18 <20 40 . T . . RV HV . D . I G N K . E K . 1K
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-20 <20 20 L E K . K I . H Ho. E G N SN L E L N T . K E
Phuket/YamHA1-Phuket'YamHA2-Wash/VicNA-22 <20 4 H K T . I R . H N . .G N K N T I E A K . T I K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-24 <20 20 Ho. T K I V H H N E . . NG . OONT E . K . v T
Phuket/YamHA1-Phuket’YamHA2-Wash/VicNA-27 40 40 L E LK. Ho. N S N K N CE A LK N . . . I K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-31 40 40 H K T . I . . HV . N . E . N . N SN I E A K K .V s T . K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-40 <20 %0 H K T K 1 RV . VH .D E ol G . K . .1 AL NV . T I KE
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-50 <20 4 K H SN E I I . G N N T A K K N S T I K E
Phuket/YamHA1-PhuketYamHA2-Wash/VicNA-53 40 40 . T K . CH . H . E I LN . . N Y . s I K E
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-62 20 4 Ho. T .1 .V HV D . I G N N _E A K .S . K E
Phuket/YamHA1-Phuket’YamHA2-Wash/VicNA-65 20 40 H OE . K R V H ) E . N I E . . NV S T . K
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-66 4 4 H K . . . RV H . N D . .6 . K N . E A K N VoL
Phuket/YamHA1-Phuket’YamHA2-Wash/VicNA-75 20 20 Ho. T K IRV .V N D E I N G N N L Vs T 1 .
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-79 <20 20 H E K . IR V H D E SN LN N E A K K o 1K
Phuket/YamHA1-PhuketYamHA2-Wash/VicNA-81 <20 20 H E K T I CH . E I . G N .. . E A K . NV T oK .
Phuket/'YamHA1-Phuket/YamHA2-Wash/VicNA-83 <20 20 H vV H D N G N K N T I E A KK NV T I K E




Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-88
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-90
Phuket/YamHA1-Phuket/YamHA2-Wash/VicNA-92
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-6
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-9
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-21
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-22
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-35
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-51
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-54
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-63
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-79
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-84
Phuket/YamHA1-Wash/VicHA2-Phuket/YamNA-95
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-3
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-12
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-14
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-16
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-19
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-21
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-26
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-33
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-41
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-42
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-44
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-81
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-84
Phuket/YamHA1-Wash/VicHA2-Wash/VicNA-88
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*Dots denote the same amino acid as Phuket/Yam
**Virus names indicate the origin of HA1, HA2, and NA
(dots indicate the same amino acid as Phuket/Yam)
***Used for ferret vaccination study




Supplementary Data 2. Hl titers used for antigenic cartography. Hemagglutination
inhibition assays were performed to establish the antigenic cartography of influenza B
viruses. Refer to excel file “Gu et al - Supplementary Data 2” for data.
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