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On the Method of Distinguishing Varicella-zoster Virus Wild-type Strains from
Vaccine Strains
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Abstract  Objective: To establish a method to distinguish varicella-zoster virus wild-type strain from
vaccine strain by using polymerase chain reaction and restriction fragment length polymorphism (PCR-RFLP).
Methods: The open reading frame 62 (ORF62) genes of vaccine strain and herpes fluid of inclinical patients with
chickenpox were sequenced to determine the SNP location which could be used to distinguish the wild-type strain
from the vaccine strain. DNA fragments containing sites of restriction endonucleases of Sma [ , BssHI, and
Nae | were amplified by PCR, and then the PCR products were digested by the restriction endonucleases. Finally,
the RFLPs generated by restriction digestion could be used to distinguish the wild-type strain from the vaccine
strain. Results: Vaccine strain and herpes fluid were analyzed using PCR-RFLP, vaccine strain was revealed by
the triple positive of Sma | "BssH 1l "Nae 1 *, herpes fluid was revealed by the triple negative of Sma [ BssH 1~
Nae 1. Conclusion: A PCR-RFLP based on the 106262(Sma 1), 107136(BssH ]I ), and 107252(Nae 1 ) within
the ORF62 region was effective in distinguishing the wild-type strain from the vaccine strain.
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Takahashi % M 1443 % 1) LR /K G B E KGR 92
WP o B AR R OkaE T HRISEAR (p-Oka) FEA
AT BT AE 20 . K UG AT R4 At . N B 4
bR Z AL IR,

KT VR T E T B RIE A B RG 2 Ak A
GpEtk, HHEAPEANE100%, HFEHE,
1548 K 235% 19 )L AT K 2910% B i AR - kL
VZV, Hr, iEERRs IRk 2 40%,
I, FE) 2 ROK I T BRI, A oA 2
T2 PR R K I A2 P 7K e P88 T AR A 2 B R T R
(), SEMERRE N 1 Z 2. FERTBRORF62 X 2 i
ARIX, IR LG RRE AR ITRRAT (1 A, AR SOt
] N Al AR 7™ i 7K s D B 175 922 1 R DR 7K I s
W RIIBRGIEAT T ORFO2 X (1477511 52 FI KL PR 22 5
P, AL 22 R ir g R ey a1, S T T
PCR-RFLPZMIT,  H A2 EE 7 B B MR RIS AR AY X

1
1.1

FH1 mLIC R S R A G R IZ W /K 3 1Y
FIZUL . A/ INREERINE, RO B RN
[FIFRALHEA TR s AKIICRERS ), W HRE—1
TR o B RE AL FE3~ S KL IR, BoREE
NP ARAEAES mL RS RAFR, WAIE R E
SIE, -20°CHRAF . A A RAEA, 435
K H49% B .
1.2

g (SH)  KFEHME (Q)) . KEKAE
(CS) . KEAR (BK) 45 H =il A= = a9 7K
JoL U BE VR 2 T A LA, At 42015100312
201510036-1. 201511073-241201602007,
1.3

DNeasy® Blood & Tissue kitl] H QIAGEN/AF] ,
Q5HVS Sl 1 B2 x Master Mix, Sma 1 . BssHII |
Nae 1 I § BioLabsZy &), DL500. DL1000 DNAZ% T
TR fEIE [ TakaraZy A o
1.4

K 95 A BE T 9% T AR S IO RF62 X JE A 42
Ky 38 FH O X 51 9y 44 J& 38 i NCBIM 3 il primer—
BLASTH% H 4731, PCR-RFLPY 4595k A

T RESCHRE, BARIW R, 5l Z e il &
NG
1 vzv
EIRZEAS 1975 E7/}N 3
ORF621F CGCACAGACAGACAGACACTT 524
ORF621R GATTCCCAGAGTAATGTGGCCG
ORF622F AGCGTGTTCTCTGTCGTCTG 800
ORF622R ATGGACCCGCTTTGTCTCAG
ORF623F GGAAGGAAGACGGGTCGAAG 663
ORF623R CTGAGTAACCGGTTGTGCCT
ORF624F AGGTCTCGGGTCGACAGTAA 762
ORF624R GTGTCCACCGGATGATCGTT
ORF625F GAGGCTTCTGCTCTCGACTG 625
ORF625R GGAGACCAGAGAGGGTCACT
ORF626F TGTCTAGCCGGATCTCCCAA 690
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EIE7EAR N 5191¥ 5 PR
ORF626R TGATACCCGCCCAAGGAAAC
ORF627F TCCGAATTTGACGGGGAAGG 630
ORF627R CCGACAAACGACGAGAGGAA
ORF628F GTACAATTGCTCAACCGGGC 606
ORF628R CAACCAGAACCCAGAACGGA
ORF629F CCGAGAATCGGGTGTGGAAG 491
ORF629R ACACGGGGAGGAAATATGCG
SMF (Sma I ) * TTCCCACCGCGGCACAAACA 268
SMR (Sma I ) GGTTGCTGGTGTTGGACGCG
BNF (BssH I, Nae 1 )" GATCAAAGCTTAGCGCAG 781
BNR (BssH I\ Nae I ) CCTATAGCATGGCTCCAG

" oa A b. 5143k A SCHk [9] F1[10].

1.5 DNA

JHIDNeasy” Blood & Tissue kit ( QTAGEN ) 433
PO S Dok 75 T35 8 1 RIS P R FEDNA . R
A DN A Z8 NanoDrop 20007 & ¢ i J5 & —20 CARAE
2.
1.6 ORF62

P IR Ry 45 Y 7K T VR BE I 5 T R IS TR
(IFERIZADNA, 50w LB AZR : 2 p LELARDNA,
FFWEIY (20pmol - L7') &1L, 25pL
2 x Master Mix, 21 p LEBEF 7K. R4 95C
Smin; 95°C 1 min, 55°C 30s, 72°C 1 min, 3304
PG5 72°CHEM10 min. H(3 p L PCRI=H)Z81.5%35
EREBERS LUK S, KA ML R100 V, HLE
80 mA, Hf[H]30 min. ZFER—Mm (Jbnt) EY
B A B A TDNA TSI E

Mprimer5. 0% /55 Wy 45 R 3k 17 PF
B, Helustal X288 P2 5 #5115 V-0ka

( AB097932) . P-Oka ( AB097933 ) FlHjE;tk

dumas ( NC001348 ) P47 HEXT43H7 .
1.7 PCR-RFLP

P HE I NAAR FR S N SRR “1.67 . B
FEW oy Sma 1 47 B VI M BssH Il . Nae |
WY . Sma | VAR F1 w LIWVIEE, 15pL

V@O i iR CEUTICA LA

PCR/¥), 2L 10 x NEBuffer, 2 LEB 7K.
M4 45 H25°C 3 ho BssHIl . Nae | W) 1A
ZMH1pL Nae l NUING, 7pL PCR™Y, 2L
10 x NEBuffer, 10w LEEFIK, SE37CHFE3 h,
RIG, IMA1wL BssHIL WYIHEE, S0CHRLENFH
3ho BssHIl . Nae I MBI 1) 252.0%I HE HEEE AL
HLUKSEE , Sma 1 BED) P 224.0% B2 NS HHEE I HL 1K
2
2.1 ORF62

PHE2 I 1 KT 80 RE 15 P28 1 R 92 W A 0 I 4%
RO ERBEHORFO2IX . [P X4 R /R, 4K
(SH. QJ. CS. BK) 4k A= i K et Dl e 16 28 1
HHEFHSE LR D5 (GSK) AR S I8 7 1 122
M. BV (Merck ) BY7K T I8 35 16 %€ 1 FTV-Oka
FEANAHARL, 5 Dumas 375 4 AF7E 20 58 A8 0 o
3B MORFO2IX F H P H R e e—8, 5
Dumas/F 915 1015848 00 5, HREFHRIT IS A
124578 s . Hor, 1088361108456/ f5 1) 58
TRRDBWAFA N, FEHRAEMA S TR, Oy
Ah, 3R E 30 R E 3 RIS TR B = RE B kR
A 105356, 105544, 105705, 106262, 107316,
107252, 107599, 10811145875 5
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105310
105312
105356
105451
105512
105544
105705
106262
107136

Dumas

P-Oka

V-Oka

GSK*

Merck®

SH

Y% 3
R AR A RIS a5 E 3Gk [11];

1

2.2 PCR-RFLP Smal

ARMFFEXT R [ 4907 B 64 R IB bR AL ¢
TPCR-RFLPZIHT . BEUIETEALS 2 T % H 60 &
H MR WARAS

64N RIZWORF62 (Sma 1 ) WIPCR™ZHH K
268 bp, ZSma 1 WY, 64 WD) P13
K153, 79F136bp, F/RnHANSmal ™, LIEHTA =
FIRETBEYI =8 112, 79, 41H136bp, F£RH

(a)ML 1 2 3 456 7 (b)M2

1000
700

500
400

300
200

100

107165

107252
107307
107599
107607
107715
108111
108366
108456
108747
108838
108951
109044

| EigEire e Eilce

ORF62

Smal*, WHEI,
2.3 PCR-RFLP BssH Il Nael

64 FIEWORF62 ( BssH Il FiNae 1 ) HJPCR
P 781 bp, ZBssHI FiNae 1 SUEFVIJG, 644y
B N RERE Y], Fom I BssH T FNae 17,
R A R B D) 400, 2671114 bp,
FeR NBssH “FNae 1 ¥, TLIE2.

1 2 3 4 B B i

(a) FEVIRT M1: DL1000; 1~6: RZEW; 7. LTS,
(b) WY1 M2: DL500; 1~6: HiW; 7. UG TEEn.

2 Sma |
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(@M1 1234 56 7 ()M 1 2 3 4 5 6 T
1000
(a) FFYIRTML: DL1000; 1~6: HBWE; 7. UGRTEERT;
(b) BEIJEM1: DL1000; 1~6: JW; 7. HFARRER .,
3 BssHIl Nae l
3 (I SNPAE 5tk FH O X 43928 B Bk A R 01071

IKIGIE WG, AREAE100% M4, A
I, KIS R AT, ISR A
VZV IS oK IG5 B S A I i 1] . Stk
9o 5 1) S AR S 8 T AN RS I, =2 —1 ) e 61
FALFN A P PR DRI 1, PR iR S e P
IK IR 2 R PR MR SR AR T S, ZETRA T
o EA R S, WA IE R PR B A S R 2
SVEREENAE TR T R ik L
SERERIRG RS, N B S X o R AR I AR
O FAYERRIC o 7K e 5 T MR 3 B AR Ak
19, RRZLLIEGYE, SP-Okatfill, f42
MR KA T =AM S HrSCRk R B, AUF 44
SNPAV i AR AT A EFFE 7K S 5 B Rk b DA s 2 0 i
FEAEAE, AR SNPA A5 U2 DAk 25 750 1 Y 2 AL 0k
SIS 0 SNPA S R SEATAE L A A TRl
b, B Al AR 7= R R B 2 & AR
A, AT REFNAL A P R REFPRIR . AR A4
ML A LR,

W25 K S BE i iR . P=Oka. Dumas MR E
PRIF NI T TAERISE R, AR B 25 ik 128 v Ak
X405 ik RO BF 5 o bt 2 BRE . AT 30T, KU A SE Y
# HORF38 1 Pst I (SNP69349 ) . ORF54H1Bgl |
(SNP95241 ) At 477K Jed B bk Ik PR 0 HY % Wi i
FIPERTRIGIX 3o Pst 1 BV 05, (Pst 1) R
STRTREMRILA, Bel | BRYUINI AL (Bgl 1) APt
WREEA, (HREEPst | PR fBgl 1 " BF ik A0
PR AN A 3 2 A WA s N RV A TR
PRATEFEERR 1Y X 5

BfJS, ORF6, 21, 22, 624X fl—Suyis fiAy

T & % b

Horp, ORFO2IGANZIFHIE 1, SIEMHE1/3
DL ERZEAE, SoKkge e i A e, BT,
ORFO2 X ) A TA A 35 R 43 TR R DX 43 M ik 28
BRRIOIER , Hi, 105356, 105544, 105705,
106262, 107316, 107252, 1075991108111%5SNP
I — AN R R R 28R O 1, TR
X PR R AR AR SEpRiER A TR
TIE T 75 AR 5 8 T AR DX 0 A o A e R 6 ) T A
P, IS5 A Y HE P MESNPA A5 0 S A7 A0 T 2 R
BERRIM L R P S EA TSNP s 2e 8, I FLIV Fcdif- bk
PEZNSNPA A

ORFO2IX J7H I 25 R WoR, BRI FHridfe
105356 F1105544 47 45 DLy 25 59 7 27 50 il 5 3t
A7, AZEE =l A 7 B9 7K S Dok 75 6 92 1 S N 1)
7£105310., 105451, 105512, 105705, 106262,
107316, 107252, 107599, 10811 143 5 1 DL ysi a4
WA, ANFEF3MEZW, Bk, XLEESNPA
AT DLk XA Br E kR A s Ak . o, 105705
DI TR NC, 1062620 L TZRAE HC, 10731641
JATHEASRC, 10725207 S TZAERC, 10811117 45
TRASRNC, S T Sacl . Smal . BssHII .
Nae | . Bsr 1 BUIGE S 5= H, Bsr 1 2B aEpf I
H1, Sacll . Sma 1 . BssHI fiiNae 1 25 tR4
H o 5B eI s ik As, nf F/JPCR-RFLP
AT RERR AN T R Y X 4

PCR-RFLP/2 H R [X 43 VZVEF 5 bk AL 1 bk B
Jy Al EEFIA RO T-BE, 106262 (Smal ) | 107136
(BssHIL ) F1107252 ( Nae 1 ) 2% F 8y X 43 BF
BERRARE AR A B A7 3171 BT ORF621X M
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JPAE R B L, ABFIRNT R B 494 7K 55 I R &
Heatn i) & Sma 1 . BssHI FiNae 1 [ifi
YIGi s DNA 7 Be i 4T T PCRY™ 1S, IER 93
VAT T BRI R N D EEEE D), R U IR
Sma 1 *BssH1l "Nae 1 *, Ha3Z R EH) E % M Sma 1 -
BssH Il "Nae | -, % HOMEFRERES | k. LB TF
106262 (Smal ) . 107136 (BssHI ) . 107252
(Nae 1 ) fYPCR-RFLP A A 54X 53 VZVEF 2 HR Al
FEHIIR
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