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Gene characteristics of whole genome of four human respiratory syncytial

virus in Yinchuan City in 2021
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[ Abstract] Objective To analyze the gene characteristics of the whole genome of human respiratory syncytial virus
(HRSV) in Yinchuan City in 2021. Methods A total of 1 100 influenza-like specimens from two influenza surveil-
lance sentinel hospitals in Yinchuan City in 2021 were collected, 669 specimens from patients with fever and severe
respiratory tract infection symptoms were selected, HRSV positive specimens were screened by real-time fluores-
cence quantitative reverse transcription polymerase chain reaction (RT-PCR), HRSV positive specimens that met

the sequencing requirements were performed whole genome sequencing . HRSV representative strains of various
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genotypes in the world were downloaded from GenBanks database, sequence alignment, phylogenetic tree construc-
tion as well as genetic distance calculation and analysis were conducted by MEGA7 software, homology of nucleotide
(amino acid) and amino acid variation of HRSV sequenced strains were analyzed by MegAalign in DNAStar
software. Results Among 669 nasopharyngeal swabs from patients of all ages, 60 were HRSV positive, with a
positive rate of 8. 97% , whole genome of 4 HRSV positive specimens were successfully sequenced, phylogenetic
tree showed that 2 HRSVA strains were type ON1 and 2 HRSVB strains were type BA9. Two HRSVA full-length
sequences had the highest nucleotide (amino acid) homology with MN306029. 1/USA/2019/0ON1 full-length
sequence, two HRSVB G protein gene sequences had the highest nucleotide (amino acid) homology with
MW160815. 1/ Australia /2017/BA9 G protein gene sequence. Amino acid variation analysis showed that 2 HRSVA
were mutated at 113, 131, 178, 257, 258 and 266 loci, respectively T1131, V131D, N178G, E257K, H258Q, and
H266L, YinChuanRSVA-01 had K mutation to R (K134R) at position 134, two HRSVB showed amino acid deletion
at 159 and 160 loci, and T mutation to I (T2541, T2701, T2761, T290D) at 254, 270, 276 and 290 loci of the second

hypervariable region of G protein. Conclusion In Yinchuan City in 2021, there was a common prevalence of RSVA

genotype and RSVB genotype of HRSV as well as variations in multiple amino acid loci.

[Key words] human respiratory syncytial virus; whole genome; gene characteristic; molecular epidemiology
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64iMZ516003.1/Netherlands/2018/BA9
9% MZ515938.1/Spain/2019/BA9
MZ516102.1/United Kingdom/2019/BA9

@ NingXia/YinChuan/2021/RSVB-02
24| 961 @ NingXia/YinChuan/2021/RSVB-01
MZ515975.1/Netherlands/2019/BA9
- MW020595.1/Australia/2018/BA9
31L-MT373705.1/Russia/2019/BA9
“FMT107528.1/Switzerland/2019/BA9

5i
4D MZ516105.1/United Kingdom/2019/BA9
8] MZ515776.1/Spain/2020/BA9
3 MZ515699.1/Netherlands/2019/BA9
3 MW160815.1/Australia/2017/BA9

MZ515904.1/United Kingdom/2020/BA9
100| 6l L—L.R699744.1/Spain/2017/BA9
MZ515771.1/Spain/2018/BA9
MN163125.1/China/2017/BA9
KM586843.1/China: Guangzhou/2013/BA9
MW582529.1/Germany/2015/BA9
JF714707.1/Saudi Arabia/2008/BA9
KF246586.1/India/2009/BA 12
AY751087.1/Belgium/2005/BA7
K(297477.1/China/2012/BA-C
K(297456.1/China/2010/BA-C
DQ227396.1/Argentina/2006/BA4
DO227370.1/Argentina/2006/BA3
AY751122.1/Belgium/2005/BA2

75-AY333364.1/Madrid/2003/BA 1
K(C297478.1/China/2007/SAB4
AY751280.1/Belgium/2004/GBS5
AY524573.1/Kenya/2004/SAB1
JX908836.1/Brazil/2007/GB3
M73545.1/1993/GB1
® AF013254.1/USA/B1/1997
KF246637.1/India/2012/GB2
DQ270232.1/China: Beijing/2005/GB2

— 100
0.005

1 : @ YinChuanHRSVB 71 ; ® y B, #R ek
B 4 24 YinChuanHRSVB fil 35 & & BRICEMRE T G
P e 8] 2 ) 30 7 R 45 3 Ak A
Figure 4 Phylogenetic trees for 2 YinChuanHRSVB and 35
global representative strains constructed based on

genomic sequence of G protein

YinChuanHRSVA-02 5 GA1 ft 3 bk (K]723474.
DA% IR (R R 38t A% IR B fe ik 43 9 2 0. 125
(0.181).,0.124(0.177) ,

4 2 #k HRSVB WA (14 ) J3 25 S 5 42 Bk 35 4%

BRI Rk AT G B H B A 73 x5 4 #r .
BT G B R 0 R % 00 & AR UL ]
4 IEEEER GERNMARELEMN AR 2
Pk HRSVB ¥ 5 BA9 JEPR R R ARTE [ — 53 X |,
FIE R BAY B, Jp b G 8 4 K 8t 15 B B K
B, W45 )11 HRSVB [a] i 4% 1 R (2 FE R 15t 1% R
2R 0.00200.003) . 3X B 4 HRSVB 5 fii A BA9 #l
AR M A% 1T IR (& L ) & FE B 0. 004 ~
0.034(0. 003~0. 052), YinChuanHRSVB-01, Yin-
ChuanHRSVB-02 7351 5 b5 #ERR B1 198 H iR (2 5k
%) 38 {5 B 85 0. 082(0. 119),0. 082(0. 122), Yin-
ChuanRSVB-01,YinChuanHRSVB-02 5 GB1 ft %
Bk (M73545) i 1% 1R CRUIL IR 18t 15 I 125 e e » 43 )
90, 085(0. 158) ,0. 085(0. 162) ,
2.3 RRMELSA CKH)I 2 & HRSVA JP41 5 38
2% HRSVA WY 4 BRAC R bk 17 42 56 K 41 7 9]
GHEHAEHNAFY]F EAEFAT I TR A
FERR [FIEE S A . BRI 2 5 HRSVA Z[H] 2 )7 51,
G HEEEN F 8 E % R J R [F M
SR 99, 9% (92.3%).99. 9% (99. 4%) . 100%
(99.8%), 441l 2 4 HRSVA 5 & 3k B A1 51l 1)
A% IR (BB (W] Pk R B, 55 R B AR
2 4 HRSVA &) 5 M EEZEOERE (F.G) L,
HBE ONT L A3 B 5 1 4% 17 iR (2 B 1) W) R e
s 5 GAT JEPRIRY P M8 iR (U IR [R] I 1 i
. 4RI 2 & HRSVA &K JF 5|5 MN306029. 1/
USA/2019/ON1 2 K74 B 17 IR (1R 5 = »
¥I ok 99. 3% (91. 2%) ., 5 KJ723474/USA/1989/
GA1 Ak, Wk 1,

B4R 2 4 HRSVB 5 35 4 HRSVB W B (%)
SRR AT G BT I IR I 245
PR [R) 5P 4 A COLIEL 5.6, 4R 11 2 45 HRSVB 2 [H]
G H A EH 751 A% IR CE LR [ PP 99. 2%
(98. 4%), YinChuanHRSVB-01. YinChuanHRS-
VB-02 ¥ % ¥ 5 MW160815. 1/Australia/2017/
BA9 1) G & H A ¥ 4% 1 R (A 5L R) [R5 M I
AR 97.8%(96. 6%) .97, 8% (96.3%) . ¥ 5
I1X908836. 1/Brazil /2007/GB3 i #% 1 IR (4 5 #2)
i) U5 1 & I, 4 R 67. 4% (65. 4%) . 67. 4%
(65.1%),



JRYL P 2 AR 2022 4E 9 A4S 21 %5 9 ) Chin ] Infect Control Vol 21 No 9 Sep 2022 e 857

F 1 YinChuanHRSVA 548 [m] B [ B 2 bk 35 22 40 1 B8 I8 9 4 1 IR B R [ 0544 43 A
Table 1 Nucleotide and amino acid homology of main protein genes between YinChuanHRSVA and representative strains of

different genotypes

YinChuanHRSVA-01 YinChuanHRSV A-02
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GRWN GRRM FAHR PREN o0 0 GREE GRmm PR PRER 00 ST

A2 82. 60 78. 60 94. 00 96. 30 93. 20 80. 30 82.70 78. 90 94. 00 96. 30 93. 20 80. 30
ON1 98. 48 97. 35 99. 27 99. 50 98. 71 90. 46 98. 58 97. 68 99. 27 99. 50 98.72 90. 48
GA1 80. 90 77.50 94. 00 97. 60 93. 05 79. 80 81. 05 77.80 94. 00 97. 60 93. 10 79. 85
GA2 87. 00 84. 30 97. 35 98. 40 96. 10 86. 30 87.10 84. 60 97. 35 98. 40 96. 15 86. 35
GAS5 83.63 79. 40 95. 50 98. 03 94.57 82.87 83.77 79.70 95. 50 98. 03 94. 60 82.97
GA6 85.70 81.70 96. 80 99. 00 96. 00 85. 10 85. 80 82. 00 96. 80 99. 00 96. 10 85. 20
GA7 90. 10 87.90 98. 60 99. 50 98. 00 89. 10 90. 20 88. 20 98. 60 99. 50 98. 00 89. 10
NA1 90. 10 87.90 98. 60 99. 50 98. 00 89. 10 90. 20 88. 20 98. 60 99. 50 98. 00 89. 10
NA2 85. 30 80. 70 96. 10 98. 60 95. 30 83. 80 85.50 81.10 96. 10 98. 60 95. 30 83. 90

SAA1 90. 10 87.90 98. 60 99. 50 98. 00 89. 10 90. 20 88. 20 98. 60 99. 50 98. 00 89. 10
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Figure 5 Nucleotide homology between YinChuanHRSVB and representative strains of different genotypes
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Figure 6 Amino acid homology between YinChuanHRSVB and representative strains of different genotypes
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MSKTKDQRTAKTLERTWOTLNHLLFI SSCLYKLNLKSI AQI TLSI LAMI I STSLI 1 AAILI
10 20 30 40 50 60

MSKTKDQRTAKTLERTWOTLNHLLFI SSCLYKLNLKSI AQI TLSILAMI I STSLITAAIT 178
MSKTKDQRTAKTLERTWOTLNHLLFI SSCLYKLNLKSI AQI TLSI LAMI I STSLITAALIL 178
MSKTKDQRTAKTLERTWOTLNHLLFI SSCLYKLNLKSI AQITLSI LAMIISTSLITAAIL 178

FIASANHKVTLTTAI | QDATNQI KNTTPTYLTQONPQLGI SFSNLSGTTSQSTI I LASTTP
70 80 90 100 110 120

FIASANHKVTLTTAI | QDATNQI KNTTPTYLTQONPQLGI SFSNLSGTTSQSTIH LASTTP 358
FIASANHKVTLTTAI I QDATNQI KNTTPTYLTQNPQLGI SFSNLSGTTSQSTI I LASTTP 358
FIASANHKVTLTTAI | QDATNQI KNTTPTYLTQONPQLGI SFSNLSGTTSQSTI I LASTTP 358

SAESTPQSTTDKIKNTTTTQI LPSKPTTKQRONKPONKPNNDFHFEVFNFVPCSI CSGNP
130 140 150 160 170 180

SAESTPQSTTHKI KNTTTTQlI LPSKPTTKQRONKPQONKPNNDFHFEVFNFVPCSI CSEINP 538
SAESTPQSTTDKIEINTTTTQI LPSKPTTKQRQNKPQONKPNNDFHFEVFNFVPCSI CSGNP 538
SAESTPQSTTDKI KNTTTTQI LPSKPTTKQRAONKPONKPNNDFHFEVFNFVPCSI CSGNP 538

TCWAI CKRI PNKKPGKKTTTKPTKKPTLKTTKKDPKPQTTKPKEVLTTKPTGKPTI NTTK
190 200 210 220 230 240

TCWAI CKRI PNKKPGKKTTTKPTKKPTLKTTKKDPKPQTTKPKEVLTTKPTGKPTI NTTK 718
TCWAI CKRI PNKKPGKKTTTKPTKKPTLKTTKKDPKPQTTKPKEVLTTKPTGKPTI NTTK 718
TCWAI CKRI PNKKPGKKTTTKPTKKPTLKTTKKDPKPQTTKPKEVLTTKPTGKPTI NTTK 718

TNIRTTLLTSNTKGNPKQTSQEETLLSTTSEGYLSPSQVYTTSGQEETLHSTTSEGYLSP
250 260 270 280 290 300

TNIRTTLLTSNTKGNP SQEETLESTTSEGYLSPSQVYTTS 898
TNIRTTLLTSNTKGNPKQTSQEETLLSTTSEGYLSPSQVYTTS 898
TNIRTTLLTSNTKGNPKOTSQEETLLSTTSEGYLSPSQVYTTS 898

SQVYTTSEYLSQSLSSSNTTK-
310 320

-EYLSQSLSSSNITK 964

EYLSQSLSSSNTTK 964

EYLSQSLSSSNTTK 964
7 HRSVA-ON1 % G A& IR IT 5 AL

Comparison of amino acid sequences of HRSVA-ON1 G protein

MSKNKNQRTARTLEKTWOTLNHLI VI SSCLYKLNLKSI AQI ALSVLAMI I STSLI1AALL
10 20 30 40 50 60

MSKNKNQRTARTLEKTWDTLNHLI VI SSCLYKLNLKSI AQI ALSVLAMI I STSLITAAIL 178
MSKNKNQRTARTLEKTWOTLNHLI VI SSCLYKLNLKSI AQI ALSVLAMI I STSLITAALL |78
MSKNKNQRTARTLEKTWOTLNHLI VI SSCLYKLNLKSI AQI ALSVLAMI I STSLITAALL |78

FIISANHKVTLTTVTVQTI KNHTEKNI TTYLTQVSPERVSPSKQPTATPPI HTNSATI SP
70 80 90 100 110 120

FI'I SANHKVTLTTVTVQTI KNHTEKNI TTYLTQVSPERVSPSKQ PPI NSATI SP 358
FII SANHKVTLTTVTVQTI KNHTEKNI TTYLTQVSPERVSPSKQPTATPPI HTNSATI SP 358
FI I SANHKVTLTTVTVQTI KNHTEKNI TTYLTQVSPERVSPSKQPTATPPI HTNSATI SP 358

NTKSETHHTTTQTKGTI STPTONNKPSTKPRPKNPPKKXXDDYHFEVFNFVPCSI CGSNQ
130 140 150 160 170 180
NTKSETHHTTEHQTKG PTONNKPSTKPRPKNPPKKiITDYHFEVFNFVPCS! CGUNQ 538

NTKSETHHTTTQTKGTI STPTANNKPSTKPRPKEPPKKESDDYHFEVFNFVYPCSI CGSNQ 538

NTKSETHHTTTQTKGTI STPTONNKPSTKPRPKNPPKKESMODYHFEVFNFYPCSI CGSNQ 538

LCKSI CKTI PSNKPKKKPTTKPTNKPPTKTTNKRDPKTLAKTPKKETTI NPTKKPTPKTT
190 200 210 220 230 240

LCKSI CKTI PSNKPKKKPTHKPTNKPPTKTTNKRDPKILAKT BKKETTI NPTKKPTPKTI 718
LCKSI CKTI PSNKPKKKPTTKPTNKPPTKTTNKRDPKTLAKTPKKETTI NPTKKPTPKTT 718
LCKSI CKTI PSNKPKKKPTTKPTNKPPTKTTNKRDPKTLAKTPKKETTI NPTKKPTPKTT 718

ERDTSTPQSTVLDI TTSKHTERDTSTSQSI VLDTTASKHTTQQQSLYSTI PENTPNSTQT

250 260 270 280 290 300
ERDTSTEHOSTVLD[ETTSK QQQSLESTEPENTPNSTQT 898
ERDTSTPQSTVLDI TTSK TQQQSLYSTI PENTPNSTQT 898
ERDTSTPQSTVLDI TTSK TQQQSLYSTI PENTPNSTQT 898
PTASEPSTSNSI - RLQ

310
PTASEPSTSNS 946
PTASEPSTSNSI 946
PTASEPSTSNSI 946
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Figure 8 Comparison of amino acid sequences of HRSVB-BA9 G protein
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