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Abstract

Objective: To analyze the infection status, molecular characteristics and epidemic trend of entero-
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virus in 2021 of newborns to infants within 1 year old in Hangzhou. Methods: Feces and throat
swabs from patients were collected, and real-time RT-PCR was performed to determine the geno-
types of enterovirus (EV) and group A 16 (CA16) of Coxsackievirus. CA16 positive samples were
further analyzed with PCR amplification and sequencing. For samples of EV positive but CA16 neg-
ative, primers were designed based on part of VP1 and PCR amplification and sequencing were
performed to identify the genotypes. Finally, BioEdit and MEGA4 softwares were used to analyze
the homology of the PCR products in NCBI website and phylogenetic tree was constructed to de-
termine the EV genotyping. Results: 29 EV positive samples were found in all the 60 children with
suspected EV infection in Hangzhou in 2021. The constituent ratio of EV positive was 48%, and
among them, the constituent ratio of CA16 positive was 20%. Among the randomly selected 10
samples, 5 were CA16 positive and 1 was CA6 positive. Conclusion: CA16 was the major genotyping
of the enterovirus in newborns to infants within 1 year old in Hangzhou in 2021. Meanwhile, other
genotyping such as CA6 was also found. Therefore, it is important to monitor the EV genotyping for
explaining the infection trend of EV and for the prevention of disease.
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1. 5=N4A

N K738 i 85 (Enteroviruses, EV) & —F B A 2] 7500 % H FR ¥ F % 1R85 G G N AL RNA i &,
BT NERER BB (1] [2], 7EAKPEFE EV-A 8| EV-D 2 TR[3]. BV ZAETHAR, £
WIS LA BV R sRIEIRZ P2 A6 [4], 8 LRERECS BRI, W a & E s il
K#e HNIMFZEZE EV AUE 8RS 7 0 ERER, IE 2 X S RRE R B g3 700 15 1AL 1%
R T ORBEMEIE3] [4]. EV WS HEERNREA R, WT L HWHHFMD). 2 Mm% . ik
% DR AMUMAESE, PR oW W2 T2 TR . XS5 BA A S S AR %, TR E N2 FEUE
5]

R B 55 gL LA % 47995 B A 4H.(Coxsaekievirus group A, CA)16 Fl Afgi&%i & 71 T (Enterovirus 71,
EVT)EAHW[6] [7]. CA16 K EVTL X AFL AR U H 25/ 5, Rl @A AR, P [E7E 2008 4
FRMFRIVHEHLL EVTL A CAL6 AT B E[8]. BEE B R AN, T2 D05 r99 5k 1K
AT, R TR EX I iE s R G  E E, BORI, FREE, BRI VERAT, DARIEJLE
(P fi B P LA S A i 22 4

AT, TRATKEE T 2021 SEHUMHX B A )L 1 558 LEBEFRAS, XL B2 G R0 12 W 2
TR RS R 58 . 106 2 B I RS . B X IR IR0 12 W i SR % 5 S50 e 1) 3 5 s Ak ot
175388, 20 1 BTN X e s B A 5800, A B T3 s 2 W, I ak 2] 5 16 I7 I RCR
AR R A 2 N A 5 Ak i

2. AR
2.1. ARMR
Y 2021 EFUMNHLIX 4~10 A G IGIRYIE S BT R O . RS . Mg R AR S5
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W UTECT SO AR A 60 4y, BILER WA ILE 1 BN, BEEMER .

WNHEBRARIE: IAARAE 1) 76 (TR ERIZITIRMQ018 1)) KIZBibRiE; 2) Fik )L
1SN HRRARE 1) REARKFEE; 2) REEERINEC AT TARA; 3) WA 2B KM L5k 4)
NG A I HA RGO s 5) BEEA Sl il B BIFE L& 5

2.2. A&

2.2.1. BHIERBIZERRE
140 pl BEAS, MRAERARAEEE RNA SEHURATECRAR DP419)IR U EE RNA; $-IUUFH) RNA H
NanoDrop 2000 (3 E Thermo) Il & ik FEFIZEE, RNA FEARLRAET-80°C#H .

222, WHEFRRN

Fil Rever Tra Ace gPCR RT Kit i 7] & (FSQ-101, TOYOBO), % RNA ii#4 5 i cDNA. T E B IA
WIR: B4 pl RNA BN 1 ul Oligo (dT), 70°CA8: 5 min, #K L E 2 min, 285 10 pl RNase Free
H,O, 4 pl 5xRT Buffer, 1 plRever Tra Ace {7l 7E PCR X M3z W FF2Fd T Wi #5%: 37°C 45 min;
98°C 5 min. JRMEEHE, RIFT-20CHEH.

2.2.3. BiEREHHE

FH 3 0 FE A R I8 F 2L 5 | I REREE, X 60 &l f k38191 cDNA FEMTE ABI7500 144§ BT
qRT-PCR (FREFHF) R §i 2 . Hp k572 TOYOBO /A 7] ) THUNDERBIRD™ Probe qPCR Mix (QPS-101,
TOYOBO).

2.2.4. BiEREAYHEARR CAl6 58

s 5 45 2 (1 By T 25 P MR AR, TS 25 2 A 41 16 BU(ED CA16)BETHIHE T 51978 ABI7500 1%
#% L E1T qRT-PCR(SYBR green ¥£)i#1T CA16 43 B4kl . 51441~ : CAP-F:
5-TATGTTAATTGGGACATTGATTTGA-3’, CAP-R: 5’-ACCATTGGGTTTGGCTACG-3". i FIik#~
SYBR Green Realtime PCR Master Mix (QPK-212, TOYOBO).

2.2.5. Sanger MAFIE CA16 FAMEHZA

S RIRE IR CAL6 FHTEREAS, @4 3514 CAP-F/CAP-R #4738 PCR 14, PCR ¥ 14 ff H]
X7~ HotStarTaq Master Mix (QIAGEN), &N 2xfFA 95°C, 15 min; 94°C, 30 sec, 50°C, 30 sec, 72°C,
30 sec, 45 MEH; 72°C, 10 min. PCR P43k 8R4 M8 W HEAT I o

2.2.6. Sanger MF 4 CAl6 AR A ERBZ AR

TENGIE R FE ) VPL X BHRE 3G L G I iEim & 1 519 1-F:
5-ATGTAYGT(dI)CC(dI)CC(dI)GG(dI)GG-3"; 1-R:5°-GC(d)CC(dAI)GAYTG(dI)TG(dI)CCRAA-3", #E4T
Wikt PCR 718 . PCR ¥ 14 i i 774 HotStarTaq Master Mix (QIAGEN), JiZ&fF A 95°C, 15 min;
94°C, 30sec, 50°C, 30sec, 72°C, 30sec, 45 MiE¥; 72°C, 10 min. PCR F=4ik BRI AWy 7 AT
W o

2.2.7. FFEI5 4

P15 20 1755 NCBI 3 2 ks e 7 51 30T L, 9020 i Pl 25 80 i , i3k — 2383 BioEdit
I MEGA4 A8 AT, SRS ET 2 74 e M kb g, 0o 4t SR A7 9 4%, AT 2 R
BRAER A
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3. &R
3. ;IEJILE 1 SAHE) L EEBERERHER

AHEFALBEESTN X 2021 £EFF 4~10 084 )LE 1 2 W LEEFRA 60 4, it BV BHER:
A 29 ), G BHPEAS H 2O 48%. HAAE 19 BIEE IR FAR AT, EV AR 12 61, & 63%, &L
AHH) 20%, AL FARAKN HE BV HERCA 17 4, S ARSI 41%, 2 BFEARET 28%. B
R LN 1 s

Table 1. EV detection summary

% 1.EV Ak H1ER
BARA K EV FH#:3 EV B3 EV FH#EZR (%)
ERN 19 12 7 63%
LT 41 17 24 41%
MR 60 29 31 48%

32. FIEILE 1 SRR LEEFERE CAlo BHIER

EFXT BV BHYER 29 BIEEAS, @it CAl6 Rt S| MWD ik B CAl6 FHIEAEA 12 ], CAl6 FIFH M
K H %N 41.3%.

3.3. MFESH CAle PAMEHATER

BEALIEEL CA16 FRMEREA 6 5], M5 37514 5 NCBI #1#EF 41 Blast ELXt G, i€ fiE 7% 5 CAL6
H 5, He1 AN, Blast Z5 2K 1 fros.

Description Scientific Max Total Query E Per. Acc. Accession
Name Score Score Cover value Ident Len

Coxsackievinis A6 isolate 03E1-03-0-229 viral Coxsackievirus A16 178 178 82% 1e-40 98.06% 891 MZ043549.1

protein 1 gene, partial cds

Human coxsackievirus A16 isolate THACAIB-079 g 4 okievirus A16 178 178 82% 1e-40 98.06% 428 JN097823.1

polyprotein gene, partial cds

Coxsackievirus A16 CV-
A16/HVN08.064/Lai_Chau/VNM/2008 gene for VP1 Coxsackievirus A16 174 174 83% 2e-39 97.12% 867 LC438160.1
protein, partial cds

Coxsackievius A16 E77-DL-YN-CHN-2019 VP1 Coxsackievirus A6 174 174 93% 2e-39 93.97% 891 LC555976.1
gene for capsid protein, partial cds
Coxsackievirus A16 strain 16/N/2012 VP protein. oo ackjeviius A6 172 172 82% 6e-39 97.09% 324 KY440796.1

gene, partial cds

Figure 1. Diagram of sequencing comparison results on CA16 positive samples

& 1. CA16 PRMARAS U FFLE 45 RIE R E

3.4. MFSH CA16 AR BZER B S EIER

BEALIZEL CA16 BRI EV FHIEEREA 6 6], P15 2] 75145 NCBI #x#EF 1 Blast tLX 5, RILE
il CA6 &Y, ELxtas Bl 2 Fios.

3.5. BB ST RS EE X 4R SR A AR

3RS CAL6 FHMERRAS 5 B 5140 BlkRic N: CAP3. CAP5. CAPS. CAP31 Al CAP36;
EV HAth /37 CA6 [F7HIkRic A T-primer62-1; X LEFF 51 5 NCBI Hdf & th A A AR 7 5 R a2 gh e by . 45
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REIR, 6 ¥k EV SHIXT N AR RIS, 12455 NCBI HUX S5 R —%. BARG R 3:

Description Scientific Max Total Query E Per. Acc. Accession
Name Score Score Cover value Ident Len
Coxsacklgvirus A6 strain CV-A6/SWG79/SD/CHN/2018 Coxsackievirus 800 800 94% 0.0 97.45% 3692 MN541047 1
polyprotein gene, partial cds A6 N
‘()Drc:;:‘zancglee:el'u:a/-r\tﬁi;gite AS521/NC/CHN/2018 capsid /(igxsacklewrus 787 787 92% 0.0 97.40% 915 MW075641.1
S:nﬁs:::ze:erszrfg isolate CVA6/S3481/BJ/ICHN/2016, igxsacklewrus 784 784 94% 0.0 96.81% 7434 MF285672.1
Sg:sga::leev;:rzﬁscéssolate 2856_WZH_GX CHN_2017 ;}gmacklewrus 782 782 92% 0.0 97.19% 915 MK839030.1
S:::‘saa[ilj:virus A6 isolate 2017-CA6-1413 VP1 gene, ngsacklevirus 782 782 92% 00 97.19% 915 MG385789.1

Figure 2. Diagram of sequencing comparison results on CA6 positive samples

2. CA6 PRTERRAC FFEE 348 RIE R B

LC438212.1 Coxsackievirus A16 CV-Al16

54

78 LC438201.1 Coxsackievirus A16 CV-A16

82 MZ043549.1 Coxsackievirus A16 isolate

2 MN205424.1 Coxsackievirus A16 isolate

KT735355.1 enterovirus C105 isolate

72

CAPS8

CAP3
89

CAP31

30

CAPS

25

36

CAP36

AF081599.1 Echovirus 16 isolate

AF081645.1 Echovirus 9 isolate

AF081598.1 Coxsackievirus A21 isolate

34

ol KT735342.1 enterovirus C105 isolate

65 —— MK839030.1 Coxsackievirus A6 isolate

66

Iprimer 62

VE: ZERF AR (Neighbor-joining, NI)HIA/ESR: 84k R KR, bootstrap {EH N
525, BRREREME R R AT R AL, CAP36 1 primer 62 [f) CAP J 1 primer
REPCRY ALY, REHTFRRARAFTAEAS, HMASERR.

Figure 3. Phylogenetic tree of enterovirus sequences in Hangzhou in 2021

B 3. 2021 FEHUN X BAE e B Fr 5L

4. Vg

JTE I F A NSRRI — A EFRUR, FERAEEBRYILG b, MEE NG 8], [iE i a2k
PeETPL CAL6 2 EVT1 AE, HEARILJLE, CA6 M CAL0 FHRAHRGH B FH HaWM 2 (7], MiER#EE
B I S MR AT S WP 77 AL IR [4] . W T8 0 15 R Gl i TR BT R B UG R, ] S BU™EK
FERAE, BFONR. k. HR, HELETI[S5]. WERTERGAAEE N T, X 2 R Z= i i 4%
i, AFEFER AFEMX . ARZETRAT R R A ER AT e A BT IX A, EATTA] REAAAE A8 B FIE
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IR . Dk, XS sedbT 20 8L, MIfT 1 R E R 2 A B AR EE . AT U H AL
E 1 SHNEILEERA 60 4, /M IHIEREE CA16 B K& Al 3 IR s, BEEMFRA R 2,
AFEHN A X AIERTE, 7ETERIFLRE _FRERS SR 2021 AFRTIHN M X 718 98 2 IR Qe 00, 7 iz lX EV
AT, B EE W &R IE T IR — e B,

KRR IMGIE T CAL6 FHMEEUE 2, HAR R E 35 FHIEFT & Lo/, IWIEFHRREE b mT AT,
2021 FEHUMIHLIX CAL6 I mEE NI AR . AT, ORI T —51 CA6 BHIEFRA . CA6 FHMEZRAK
MR IR ANTE 2, FEARBIECAN S SR A SR S b X 1) 78 25 AN 2wl e 30 JR DM o 30T 4 SR 1 24
IR, CA6 [MERYLZRIET i, EAEAR 2 WPIRE F R B R B /R I (4], WnE PR 2013 £ 2014 4F
[PIRIES S o CA6 BHIEE 67.2%, HABA ST BV FHPEZR 26.6%, HHLLZ T CA16 104 1.5% [9]. BRitbz
Gb, TERTFFLH HARILEVTL BAYEARA, FEIEAFTE— L2 BV BHMEARAHE DL e B 1, X s TE LU
MR FE R, EEEINOGEAE CAle HAth EV BURIH B SLLe, XHARA 3 — P imEF e, DU RN
TR EV WRERRAT R, REDRIUHT EV B, M2 Wifr a5, il iR E 2 K.

JTE e B IR G e — AN E A R A S DA R, G R T B L I, 7 B4 LI
KA A, IgiEie s B EEN I - DR AR O 2 RS, BAARELY), eI a i E
CLE i B o B bR, IE A E I SRR, WpIEE S D68, AN TR TAEIREL KA R A SR
J g B AR AR IR EE10], B Lz 4 PARR, ASHABEMREERE RN S5
RIS, X BV HPUIHAT B, B MR 2 . BT, ARIH RN R B
JLE 1 BNE)LEF, B7E I FUR G 180 5 M R AT R R, SRR B4 L e S
EH, IR ERERGR, #— D IRIEZ Y LR R .

KA FAFAE— € RIRYE: BT ERERMRRE, mHARTFIRE, B UUARWE 7L 5 P
P 18 995 25 PH 96 — & PR IIVE T R S AR AR 98 EARUSCEE LM 2 AN X IREA,  (H N IRIRE A 451
HOb 2 LD, 13RI 250 1T Re BN T B G BRI AT R R S KR OO A ) LA [F) B4 i
oA BRI YL 75 EH KA B TR T, DME I PR IR FE 7 T o 25 B e SR A 1408

HE&mHE
WA 25 DARHTHRITE 2019KY524; Fupl iR Ald 2 % AR 20191203B122.
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