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N protein alignment
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4 DT PNYDVQK MLLITEDANHKFTGLIGMLYAMS 79
“GMLLITEDANHKFTGLIGMLYAMSRLGRED 79
MLLITEDANHKFTGLIGMLYAMSRLGRED 79
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IKILRCAGYHVKANGVDVT ST TTEIQINIEIESRKSYKKMLKEMGEVAPEYRHDSPDCG 158
IKILRCAGYHVKANGVDVT G 158
HVKANGVDIT SLTSEIQVNIEIES 158
IKILKCAGYHVKANGVDIT SLTSEIQVNIEIES 158
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Fig. 1: amino acid (aa) alignment view of the N protein from the selected human respiratory syncytial virus (HRSV) sequences showing high
conservation throughout the entire protein. The sequences are identified by their GenBank accession numbers.

Supplementary data



2 HRSV variation and immunodiagnostics ¢ Claudemir Souza et al.

N protein alignment - HRSV x Human metapneumovirus

HRSV A 66
HRSV B 66
Meta 66
HRSV_A : 132
HRSV B : 132
Meta ¥ 132
HRSV A : R:YKRMTBE\ HE’APEYPHDSPDC!MTTTITAHLJITILHAGDRS RRANNV €@y : 197
HRSV B : : 197
Meta - 1.98
00 * 220 * 240 * 260

HRSV A : ] / \ 5 263
HRSV B : 263
Meta 3 264
HRSV_A : 329
HRSV B : 329
Meta - 330
HRSV_A : 391

HRSV B : 391

Meta £ 394

Fig. 2: amino acid (aa) alignment view of the N protein from the selected human respiratory syncytial virus-A (HRSV-A) (4BKK), HRSV-B
(042053.1) and human metapneumovirus (AEA02277.1) sequences. The green boxes show conserved regions. The yellow box shows the most
divergent region. The ivory, filled boxes represent the unreliable alignment regions according to the PSI-Coffee result and should not be considered.
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F protein alignment
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4 HRSV variation and immunodiagnostics ¢ Claudemir Souza et al.

* 300 * 320 * 340 * 360 * 380
P12568.1 Y 384
AHJ60043.1 : 384
P03420.1 : 384
P13843.1 : 384
ARR14266.1 384
036634.1 : 384
AAC57027.1 : : T DR NRVFCDTMNSLTLP g : 384
P11209.2  : I8 JLAYVVQLPLYG XTDR NA ) NRVFCDTMNSLTLP : 384
AFV46400.1 : | YVVQ 5 5 > ] 384
ADZ95785.1 : 384
AT795497.1 : 384
AMT79058.1 : 384
AHA61605.1 : 384
AHA61602.1 : 364
AHG54515.1 : 384
AHA61610.1 : 381
AEN74947.1 : 384
AHA61599.1 : 354
AHA61608.1 : 355
P12568.1 ) SSSVITSLGAIVS( SN Z K > : 480
AHJ60043.1 SVITSLGAIVSCYC {NR {TFSNGC VD C {MEG GEP g : 480
P03420.1  : |shead S VITSLGAIV N 3 KELYVKGEP I INF YD el
P13843.1  : |sheaY S VITSLC Y GEPIINYYD el
AAR14266.1 : 480
036634.1 480
AAC57027.1 480
P11209.2 480
AFV46400.1 480
ADZ95785.1 : 480
AT795497.1 480
AMT79058.1 480
AHA61605.1 480
AHA61602.1 : 460
AHG54515.1 GEPIINFYD i)
AHA61610.1 GEPTINFYD ]
AEN74947.1 480
AHA61599.1 450
AHA61608.1 451

* 500 * 520 * 540 * 560 *

P12568.1 EEISKDOLSGINNIAFSN : 574
AHJ60043.1 : SKDQLSGINNIAESK : 574
P03420.1 : )Y K ) < 932 U SKDOLSGINNIAFSN : 574
P13843.1 : A VNEKIN A URAMWISKDOLSGINNIAFSK : 574
AAR14266.1 : DEFDAS VNEKTN 3 WSKDOLSGINNIAFSK : 574
036634.1 "PSDEFDAS 4 ) R 'VNIGKSTTNIMIT@IIIVIIVVLLUSLIAIGLELY WAWIISKDOLSGINNIAFSK : 574
AAC57027.1 : ) TTNIMIT@IIIVIIVILLELIA (9N SR SKDOLSGINNIAFSN : 574
P11209.2  : : 5 N (0192 iRl SKDOT.SGTNNTAFSN : 574
AFV46400.1 : AU 2 bin} ( \SIBAREISKDOLSGINNIAFSN : 574
ADZ95785.1 : USRI SKDOLSGINNIAESN : 574
AIZ95497.1 : PSDEFDAS < SDE 9.2 UMl SKDOT.SGTNNTAFSN : 574
AMT79058.1 : TTNIMITHTITVIIVILIILIA ¢ ISIBAWEISKDOLSGINNIAFSN : 574
AHA61605.1 : TTNIMIT@IIIVIIVILLELIA (o9 N:l gl 22 2222272222222 : 559
AHA61602.1 : D 3y ; N TTNIMIT@IIIVIIVILLELIAVGL (AR : 539
AHG54515.1 : 561
AHA61610.1 : : 556
AEN74947.1 : y NQSLAFTR VNIlGKSTTNTMTITIE T TTVI TVVLUSLTATGLEL YCKAKINT PV T NIl i ey : 567
AHA61599.1 TTNIMIT@EIIIVIVVILLSLIAVGLELYCKARET PVT LR by : 529
AHA61608.1 : TTNIMITEIIIVIIVILLSLIAVGLELYCKARET PV T ety : 530

Fig. 3: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus (HRSV) sequences showing conser-
vation throughout the entire protein. The sequences are identified by their GenBank accession numbers. Missing alignment data is represented
as a question mark (?). The ivory, filled box on the N-terminal region represents the signal peptide (SP). The F2, p27 and F1 regions are indicated
by blue, red and green lines, respectively. The palivizumab-specific antibody epitope sequence is represented by a red box.
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F protein alignment - HRSV x Human metapneumovirus

HRSV-A {A TTI TAVEFCF [EON TTEEFYOSTCSAVSKGYERSALRTGWY TSVET IELSN T -GS
HRSV-B 'SS FLT SQNITEEFYDSTFCAV‘RHLE;ALRT@WLTS\ITIELSNI : 65
Meta  : NSWKWII-———————— PQHGIKIN SMLIXE o8 z 56
80 120 *

HRSV-A FIINRERBNN AINK : 130
HRSV-B : QHMNYTI |T T : 130
Meta g SR RIRK T SAPBOIWREEQ-———————————————————— — | : 96
HRSV-A 191
HRSV-B 191
Meta 161
HRSV-A 256
HRSV-B 256
Meta 226
HRSV-A : 1 B2l
HRSV-B : LLSLLNDMPIlNDWKhLMSSNVQLVPQQ31S1MSILKEEVLA1VVHLPL1HvlblP W(LHTSEL 1 321
Meta 3 S : 291
HRSV-A 386
HRSV-B 386
Meta 354
HRSV-A 451
HRSV-B 451
Meta 419
HRSV-A 516
HRSV-B 516
Meta 484
HRSV-A

HRSV-B

Meta

Fig. 4: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus-A (HRSV-A) (P03420.1), HRSV-B
(AHJ60043.1) and human metapneumovirus (AAQ67695.1) sequences. The green boxes show conserved regions, and the yellow boxes show
the possible targets (positions 97-109 and 417-428). The palivizumab-specific antibody epitope sequence is represented by a red box. The ivory,
filled boxes represent the unreliable alignment regions according to the PSI-Coffee result and should not be considered.
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6 HRSV variation and immunodiagnostics ¢ Claudemir Souza et al.

F protein alignment - Human parainfluenza virus 3

HRSV-A g 1AN TTI 65
HRSV-B H I3[R SS FLT 65
Parainf : @PTSTRLI-----—- 5
HRSV-A 3 i 130
HRSV-B : ¥ 190
Parainf : y L08
HRSV-A : : 188
HRSV-B : : 188
Parainf : : 168
HRSV-A HTSKVEE LENY T C I ) ] NAIG V s 253
HRSV-B : T:>K LETKN\T\INHTTFI\ 5 : 253
Parainf : v@DYvNEE I VPRI © ) 2 : NI G : 230
HRSV-A : 1 307
HRSV-B : 3 S0
Parainf : u 288
HRSV-A : : 366
HRSV-B : : 366
Parainf : 339
HRSV-A : 430
HRSV-B g 430
Parainf : : 400
460 * 480 ik 500 x 520
HRSV-A HEl T TKTESNGCEDY V SNKEMB TVSVG NKI B = 495
HRSV-B Hll T TKTFSNGCDYV Kl '\ / .Y NK BT s 495
Parainf : Y| Y : 463
* 560 * 580

HRSV-A 3 ORE:NNSHNAVANE : 559
HRSV-B H MAVANERAVARE : 559
Parainf : SHE THE T TR AN T TI T T TAMKMYIRITQKRNQMD @ 528
HRSV-A : EIOINSIERNNINEFANSSIN : 574

HRSV-B SKDQLSGINNIAFS {l 574

Parainf 539

Fig. 5: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus-A (HRSV-A) (P03420.1), HRSV-B
(AHJ60043.1) and human parainfluenza virus 3 (NP_067151.1) sequences. The green boxes show conserved regions, and the yellow boxes show
the possible targets (positions 97-109 and 417-428). The palivizumab-specific antibody epitope sequence is represented by a red box. The ivory,
filled boxes represent the unreliable alignment regions according to the PSI-Coffee result and should not be considered.
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F protein alignment - HRSV x Nipah virus

HRSV-A HEdL TAuTFCF »" i 65
HRSV-B H F T A R R i 3 65
Nipah H I RYYSN o S K T i 65
HRSV-A 182
HRSV-B 132
Nipah 110
HRSV-A 197
HRSV-B 197
Nipah 177
HRSV-A 246
HRSV-B 246
Nipah 242
HRSV-A 313
HRSV-B 313
Nipah 307
HRSV-A 380
HRSV-B 380
Nipah 353
i 420 * 440 * 460

HRSV-A 447
HRSV-B 447
Nipah 417
HRSV-A 514
HRSV-B 514
Nipah 482
HRSV-A

HRSV-B

Nipah

Fig. 6: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus-A (HRSV-A) (P03420.1), HRSV-
B (AHJ60043.1) and Nipah virus (AAY43915.1) sequences. The green boxes show conserved regions, and the yellow boxes show the possible
targets (positions 97-109 and 417-428). The palivizumab-specific antibody epitope sequence is represented by a red box. The ivory, filled boxes
represent the unreliable alignment regions according to the PSI-Coffee result and should not be considered.
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8 HRSV variation and immunodiagnostics ¢ Claudemir Souza et al.

F protein alignment - HRSV x Hendra virus
40

HRSV-A 65
HRSV-B : : 65
Hendra : TQE LK LC ; / $ 65
HRSV-A 130
HRSV-B 130
Hendra 108
140 % 160 180 *
HRSV-A : FKRKRRFLGFLTGVJ”' TASGVAVSK VN STNEA\ L V : 193
HRSV-B : IKRKRRFLWFL K i 'NKZ L, S AV : 193
Hendra : |3 G G\ \ ! : 173
HRSV-A 240
HRSV-B 240
Hendra 236
al 280 * 300 * 320

HRSV-A : TBVST | L ICTH ? 1V YIS TMSE IREEV LAY VVOE P I EEe{l)
HRSV-B : I V YS ITMSHE KIEV.AYVVQLP ;: 305
Hendra : : 299
HRSV-A 310
HRSV-B 370
Hendra 343
HRSV-A : C 435
HRSV-B : |NEIRHRSINAYSIHGI\URDEN SKYDfKIMTSKTDISSSVIT; 435
Hendra : \Y 3 A 405
HRSV-A : ENEEBNAYSINNE PRV AN Il & 4V 1Y ) f‘W"l i bOg
HRSV-B : : 500
Hendra 468
HRSV-A 564
HRSV-B 564
Hendra 533
HRSV-A

HRSV-B

Hendra : RPJYSNGDLYYIGT : 546

Fig. 7: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus-A (HRSV-A) (P03420.1), HRSV-B
(AHJ60043.1) and Hendra virus (AEQ38114.1) sequences. The green boxes show conserved regions, and the yellow boxes show the possible
targets (positions 97-109 and 417-428). The palivizumab-specific antibody epitope sequence is represented by a red box. The ivory, filled boxes
represent the unreliable alignment regions according to the PSI-Coffee result and should not be considered.

Supplementary data



Mem Inst Oswaldo Cruz, Rio de Janeiro, 2017 9

F protein alignment- HRSV x Measles virus

* 2@ 40
HRSV-A : TAJTFCF2 : 65
HRSV-B : WENRERTSSON [ TEEFYQSTERCSAVSRGY ¢ 65
Measles : T.TLQEE P GO g 61l
* 100 * 120
HRSV-A £ OBJTPIYNNRARR 2R 5 132
HRSV-B : ONTPRVANNRARRER D6} s 132
Measles : LEPEIRD CR i s
HRSV-A : SIRSIN@VAARIESIY @ 192
HRSV-B 3 STLSNGVSVI, TSK : 192
Measles : : 178
HRSV-A : 243
HRSV-B : : 243
Measles : : 245
HRSV-A : : 310
HRSV-B : : J10
Measles : : 310
HRSV-A : : 370
HRBV-B = : 370
Measles =z : 356
* 420 * 440 * 460
HRSV-A : 436
HRSV-B : : 436
Measles : : 420
* 480 * 500 * 520 *
HRSV-A : i 503
HESV-B & i 503
Meagles 3 I OYfE SRR : 477
540 % 560 3 580 o 600

HRSV-A H VAR SHREAVAIRIN — — — — — — — —| R : 562
HRSV-B : WANNUNARRS — — — —— — —— B : 562
Measles : SNGIICNKKGEQVGMSRPGLIMP : 540
HRSV-A :

HRSV-B :

Measles : DIBNETSKSYVRSL

Fig. 8: amino acid (aa) alignment view of the F protein from the selected human respiratory syncytial virus-A (HRSV-A) (P03420.1), HRSV-B
(AHJ60043.1) and measles virus (ABY58017.1). The green boxes show conserved regions, and the yellow boxes show the possible targets (posi-
tions 97-109 and 417-428). The palivizumab-specific antibody epitope sequence is represented by a red box. The ivory, filled boxes represent
the unreliable alignment regions according to the PSI-Coffee result and should not be considered.
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