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Abstract: Objective To analyze the gene characteristics of varicella-zoster virus (VZV) that caused an outbreak of
chicken-pox in a primary school in Shanghai in 2007. Methods

" Shanghai Municipal Center for Disease Control and

The virus was isolated in vesicular fluid collected from 5
patients by using MRC-5 cells and identified by standard serum for VZV. PCR-RFLP and nucleotide sequencing were
The virus that can cause cytopathic effect (CPE) of MRC-
5 cells was isolated from 5 vesicular fluid samples and identified as VZV by the neutralization test with standard serum for
VZV. PCR-RFLP and sequencing performed on fragment ORF22, 38, 54, 62 and 68 of VZV genome showed that all the
isolated VZV were wild strains of genotype J (Bgll + ,Pst]l + ,Smal + ). VZV-MSP or VZV-BC-like genetic mutation in
antigenic determinant 3B3 of glycoprotein E was not found in these VZV isolates. Conclusion This outbreak of chicken-

performed to characterize the gene of isolated virus. Results

pox was caused by wild strain of VZV ( genotype J). Among the patients, 41. 1% had received varicella vaccine. Failure
of initial immunization or decrease of antibody level might account for this chicken-pox outbreak. So it is necessary to

conduct further study on the gene characteristics of VZV and varicella vaccine vaccination strategy.
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PRI = 4 PRI 2 06 T3 15 S M 5 | 0 7 185 9 7 A [+
SER R B, X4 38 7 ) a4 B o D 4 A
SV 50 K PR R N DD WL 1, A Tl
JZ W (PCR) ¥R F 50 wl W& % : Go Tag Green
Master Mix 25 pl (Promega, Madison, WI, USA), I
TSI |l DNA BAR 2wl 55 Tk 21 .
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72 CHEfH 7 min, (ABI9700 PCR {¥,Z£H), LI
BAL G A8 E 6 R S wl PCR 1] 2. 0% BidliR
BREE LUK T4 R . BC20 wl 1% PCR #4055
20 U ) Sma |,Bgw 18{# Pst I( Promega, Madison,
WI, USA) 47 BRI VB 70 A1, 37 °C (BglLH Pstl)
825 °C (Smal) 15, A 2 F5IRFRIY TCIK £ B i
PIPHitiE , 1 10 wl TE S BB ITRE , 5% ~ 20%
HOELE PAGE i YK (150 V,80 min) . fii A phiX174
DNA/Hinfl Dephosphorylated Markers /£ -~/ K/Mg
7 (Promega, Madison, WI, USA) ,

1.2.4 A E M X p22R1£/p22R1r Fl
ORF68F/ORFGSRI 51 % " 4 7 ¥y 33t 17 1 91 0l 52
(i BRI EARARA A ER) o JFIIRIE
P ] Sequencher - ( Version4.0.5)

2 #R

2.1 RAeTREFHAE CROKERERAET L
FERIM N 0 ] 3 ~5 AR A 20 N BE, HBIERE
BT 2007 4E 10 A 29 H A% 4T 2007 4E 12 A 27
Ho &AW —E s B (1 A 7 -15
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Table 1 Primer sequences and restriction endonuclease

s HFR P (5" ~3") 3 X3 R (bp)  BREIPER YIS
PKVL6U TTC CCA CCG CGG CAC AAA CA

1 ORF62 268 Sma 1
PKVLIL GGT TGC TGG TGT TGG ACG CG
Nla GGA ACC CCT GCA CCA TTA AA

2 ORF54 222 Bgl 1
Fok TCC CTT CAT GCC CGT TAC AT
Pst A TTG AAC AAT CAC GAA CCG TT

3 ORF38 350 Pst I
Pst B CGG GTG AAC CGT ATT CTG AG
p22R1f GGG TTT TGT ATG AGC GTT GG

4 ORF22 546 /
p22Rl1r CCC CCG AGG TTC GTA ATA TC
ORF68F AGA ACG CAC ACG AAC ACC AT

50 ORF68 498 /
ORF68R1 TCC GCT TCC TTC TTA CCT TG

1 : (1) :Designed by author
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MRC-5 Zifid)i5 , Forfr 4 A ARAfEE e 1 /02 ~3 K
J& B SOR AL A8 (CPE) | I8 UL 41 L il 5 T8 i 2
E4IML, 7655 5 K CPE 3K F| + ~+++ JG i3k, 650
F2MRMHE 1 ~3 KRB+~ -+ AN S
WK T %08 5 73— s AR a1 AR B, 47D
952 fCRYES 2 R CPE, gAY 3 B
FEHKSE - HORIEZ W Oka M2 soBEHTIRSEAT
Y YRR - APIRIEIE R B, L 2,

K2 WEEEHER

Table 2  Result of isolates identification
. rPRURAETREE R R B "
I N é = %
A (PFU/ml) (PFU/ml) AR
14 300 1200 0.25
18 200 1200 0.17
19 1900 2800 0.67
Vaccine strain 1800 2800 0.64

23 bR A TP IR £ < 2.0, W] LATE B 43 85 B 195 T Ak Ol K
s AT
Note: Virus isolates were VZV while the neutralization index is

smaller than 2. 0.
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HATF R — 1R 5 0 H W AR, 5% ~20% 16 B2
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2.4 FIIHA PR STERER) ORF22 #7537 X875
5 Oka 25k (GenBank Accession No. AB097933) J3
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JEERA) EF 150 A 2 BE IR A K LRI 56 VZV-MSP #f
(GenBank Accession No. AY548170) 8% VZV-BC ¥f
(GenBank Accession No. AY548171) [k L2 AE

M 14 17 18 19 22 BC

~-350 bp

M Jg 73 ¥ i ARE, 100 bp F) DNA #JZ (Promega, Madison, WI, USA) ;BC Jyzs 4 1 (DNA AR S HCH MRC-S MMIXT I8 ) s HoAt b
1 PCR ¥ EF=YRIKER

Figure 1  Electrophoretic result of PCR amplification products
19 22 R
M Bel 1 Pst I Sma I Bgl | Pst I  Sma I Bgl I Pst [ Sma I

249 bp >
200 bp =
151/140 bp -
118 bp »
100 bp =
82 bp—»
66 bp —»

48/42/40 bp

M 431 bR i ( Promega, Madison, WI, USA)
2 RFLP Eg{17=41 5% ~ 20 %% & PAGE H k&R
Electrophoretic result of RFLP products with 5% to 20% gradient PAGE gels

Figure 2
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LN VZV 1 5 35 B 023 1 B o 4 1 U0
Ik, T HL75 2 MR SE 4L U 15 32 ) VZV 95 % .
Argaw 21 M52 T Oka B2 bR S HHBEAR B bR ORF62
H RS AR 5, I X 26 BEBHE S PCR-RFLP J5 ik
ALY . Loparev 25020 <7 7 — T Y J7 12 % 1 I
X5l VZV B B PR A1 98 35 5 1 Ak Oka, ] Sma [ X
ORF62 43 Wyt TR VI , BEAE X BE AR FEA T HEAR 48
WA 3 A Sma [ BV 5, Hofh B bk R
A 24 ZITENERRE Oka SR AIAT T 6 1
W) VZV BPEERR IR, 1 HiZor % H AR B 3
R R E T AR S 47 1) DX o . ik %) ORF22 |y
447 bpii— A 7AE {5 DNA JEFIHEIT047 , Loparev
aEI M T VZV I 3 A EERLR SRR S bk
Dumas 7£ ORF22 JL-T-5¢ 4 [R5 09 5 Ak 2 A BR
E LR A 1 H A3 B ke SO HAS T B R
J LIRS E PR R 5 e K HOR I BRI E
AT LRI AR S R O MR AL, M
PRI EERR R & B T 2 A J2 B Y ) A 5 ik 6
M 3L R 7R AT e — 254 49 AN [R) 110 6 PR 7Y, M rp
[ 4 g Hl X (South China ) Iiffi R Fr A< rf A il 21 7
VZV B %5 5 S M2 JL P #1 Schmidt-Chanasit 255
XTI JE WK G — H7 IR 92 8 5 A 7 bk 1 25 [ 4
BruEse 7 M1 BERRAEAE o AR UOKSE 22 & T 0 2
FNRZKIE — 7RI 92 s B 28 4 BR 1) 42 1 170 43 #r A
FRBNIEUESE A ] S R HF R4k ( Bgl 1 BHM:, Pst 1
FHM:, Sma T FAYE) o (U ACEE LU T i AN B IE 52
FE T X35 N 2 S A AR LAt 3 R UK - AR
SRR IRAT . A it — 2 A . AR IR Z5 AR
S AR BRI N VB Sma T X ORF62 11443 7 5ift °T
DLHI KK I 73 B AR B B AR O R BE W bR, 27 T
ORF54-ORF38 J3-#fr 77 12 fri PPl i B 2% HIAIG, i 2k %
ORF22 {4 3 R 4387 AT L] W B 0 25 P A 2 DR A8
AKIE — RIS B S R AR e, AP A K
FAUALZERE VZV-MSP §l VZV-BC [ 5 5875 | % 5878
AT H A Bl 3 s 7 2 A AR o — A AR
K.

SEE A M 1996 4FAE 12 ~ 18 A LB JEH
LT LA KR G KT 13 % B Sh I b Lok, K
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22 BERE S AR T RO AE AP 1 A )G
REAG, A P RIS 26 1 AR A R0OR R 97% 1

TERERIE A 2 ~ 8 4, A RURAU 84%

BT I — e B9 F2 W1, 15 AR I 4 8 B b B
B, <15 J1I LTE ) i e b 1T B 5 K7 1 kA 3R
BRI, AW A REESE T AR, 1
FIAEIS =15 A0 LTE D BRI 55 1 4 9 91 3K
KR 99% , BEET 15 AT 4IL(73% ) A
PERAEIR IE AR SR R 1 AE LR IBCR . e
FANE 5 BT UK 5 40 G I R
B L3, 117 5 558 0 0 1 11 a6 JLBE M . AR K
TR I T, o 1 PR A A KR W R
41.1% (30/73) ,Br— 2 FBE BAE4 % 6 A B Hpp
W, EL A i BRI B TE 19 ~30 FII . )52 Ik
SR K OF- T I T il 2 B PV SR 1 S
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(AT <15 H I 41 LRI SR B K S 28 1 1
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