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Genotype of Varicella Zoster Virus Isolated from Ko-  YoungluChof, KyeHyungKinr'and Myoung Don-Oh*
rean Elderly Patients with Herpes Zoster

Infectious Diseases Clinic, National Cancer Center'; De-
Background: Herpes zoster develops via reactivation of the latent varicella zoster partment of Internal Medicine”, Seoul National University,
virus (VZV) in neuronal ganglia as host immunity declines. In Korea, seroprevalence School of Medicine, Seoul, Korea
of VZV is very high and population at risk for herpes zoster is increasing. The goal of

this study is to evaluate the infection rate of the VZV and the lifetime prevalence of

herpes zoster, and to determine the genotype of VZV.

Material and Method: Serum IgG antibody titer was measured in 399 patients.

Lifetime prevalence of herpes zoster was evaluated through a survey of 2,054

participants. VZV was isolated by cell culture technique using MRC-5 cells. To

determine the genotype of VZV, ORF 22, 38, 54, 62 were amplified by PCR, and

after digestion of the PCR products with enzymes pstl, bgll, and smal, restriction-

fragment-length-polymorphism (RFLP) was analysed. The amplified ORF 22 PCR

product was sequenced and checked for single nucleotide polymorphisms.

Results: The overall seroprevalence of VZV IgG in adults was 93.9% (375/399). The

overall lifetime prevalence of herpes zoster was 13.7% (282/2,054). Of the patients

with herpes zoster, 17.7% (50/282) of patients experienced postherpetic neuralgia

for more than one month. All 22 VZV isolates were of ] genotype; 21 (95.4%) isolates

were all pstl” bgll" smal”, and 1 (4.5%) isolate was pstl™ bgll” smal™ (pOka) genotype.

Conclusions: The seroprevalece of VZV IgG antibody was 93.9% in adults. The

lifetime prevalence of herpes zoster was 13.7%. The genotype of VZV isolated from

adults over 60 years old were all of ] genotype.
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1. $FHAEZI Hio|3A Z=ZdE
e A B]—O]ﬂ_}_\_g} eSS FFUHAER] vhol2 A
o gk Eo] IgG FHE ZA4ste] T3I9iT) 2007'd 195E] 2007

1

9 6d7HA] =4 %“iEi ZZIAE ol gk A0S tde = 319le
w, 2219] Fo3te] FAE BE F HAL AF3ATE 304 ©]
& 78R1 F 30-39A41] 931, 40-49A4] 106%, 50-5941 1007, 60-69A]
100722, % 3090l A el A ato] A 5 FA 1l
= Wol F=FU R vlol# A 1gG FAE ELISA kit (Platelia VZV
IgG, BIO-RAD, Hercules, Calif, USA) 2 S35t} &9 7=EIA
microplate (Evolis, BIO-RAD, Hercules, Calif, USA) 2 =43}3jth
o7}e] 7128 2k} 0 8UTH TS S 0 & 0.8-12 UL AAG O =,
12Ul 2= gHo= {}753}9&4. FAG P AR 2 A2
S8 FAHo = 53] BAAE A

2 EH*"-_‘.&X|°| _IC_>'_OE
2007 1255 20073 697bA] = HeHAE] AXIAIE ] 7345131
S who ] yledgh gl ﬂwo 2 ﬂw}yﬂ o]gko] Fof o
*}E Algatgint. A Kl
5499 o), A7, o3k, =X A Fo 2 o|ghel i A o]Fy]
7¥°ﬂ &k -2 7= 3k

3. SFCHA
A FHA = 20079 185H 108714 Al&tshal B9, S3A<)

Xl HIO[HAQ| SXS 2A

sh el UGB cERLe 2 ARk 8 % RS
A ¥ 179 omu B8 oz sk YA o A
B 3541 ROl A4S ol 71 9, o4, 7
o, Aol ﬂ%?‘a R LS

Q

g8 ZﬁXﬂ— 1 mL syringeZ o]-&3}o] =3 &9l &=
= FEE HEYL 1o g2 AWIARE B4 sk A
gt A= vlelz A 29k ¥iA(MEM+2% FBS+1% PS)7F ©%1 1
mL cryotubedl] @o} -70C Wsalel] BasF3iT) vlolg 2= MRC-
5 Azl HEAA wjdataom, siga AEE rypsin® 2 A
3 & A1 R3] QiaAMP DNA Blood Minikit (QIAGEN Ltd,
Germantown, MD, USA)& ©]-§-5}¢] AF-§A} | 3e] whe} vlo]z]x
DNAZ FZ3}9t) 9oz DNAE microtubeo] Eo} 2074 ¥
RS =

Z3a 2 HES-S Loparev 5-0] AF-&3F ORF 22, 38, 54, 62 Y]
7}4] A2 (Bioneer, Daejun, Korea)E ©]-838}o] PCR (GeneAmp®
PCR system 2400, Applied Biosystems, Foster city, CA, USA)S- A]
ASIEH16, 17), 2510l AH48 AeA12] 937)4 Table 19] 2]
sisick

DNA 10 pL} Ak, ek AP 2424 10 pl4, DW 20 pl&
premix tube (50 mM KCI, 15 mM Tris-hydrochloride, PH 8.0,
2.5 mM MgClI2, 200 xM deoxynucleotide triphosphate, Bioneer,
Daejun, Korea)l] T2 5 FZ3}5]t} $& 32712 ORF 22+= 96T
A 1581 27] 7FEAIRL $- 94°Coll A 302 WA, 60TollA] 302 T,
72700l 302 A 348 30 cycle A3 F 727 oA 487 ThA) &
ZgHE-S-S 33ITE ORF 389} ORF54+ 94Tl A 182 ¥4, 52Tl A 1
B ok 727004 28 WS 30 cycle A|33I%ER ORF 62+= 96T

Table 1. Sequences of Primers Used to Amplify Sites ORF 22, 38, 54, and 62

Primer Sequence Location
p22R1f 5'-GGGTTTTGTATGAGCGTTGG-3' nt 37837-37856
p22R1r 5'-CCCCCGAGGTTCGTAATATC-3' nt 38383-38356
PstA 5'-TTGAACAATCACGAACCGTT-3' nt 69393-69362
PstB 5'-CGGGTGAACCGTATTCTGAG-3’ nt 69360-69334
Nal 5-GGAAGGGGTGCACCATTAAA-3' nt 95201-95230
Fok 5'-TCCCTTCATGCCCGTTACAT-3’ nt 95232-95248
PKVL6U 5-TTCCCACCGCGGCACAAACA-3' nt 106036-106055
PKVLIL 5-GCTTGCTGGTGTTGGACGCG-3' nt 106284-106261

Four sets of primer sequences were used to amplify pstl, bgl, smal restriction sites in ORF
38, 54, and 62. ORF 22 primer was designed to amplfy a 447bp sized segment for SNP
analysis to evaluate M type.
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A 1587 7] 7FEAIRL T 94°CellA] 182 WA, 72Tl A 12 W
AL 30 cycle A3 F 72T A 387 S-S AIA AHES
i} AoJR PCR AHE-2 0.5x Tris-borate-EDTA $+%2(Bio-Rad,
Hercules, CA, USA)oll4] 2% Seakim LE (Biowhittaker Molecular
Applications, Rockland, ME, USA) agarose gelel] 10 zL2 4131 100V
ol 30-4081t H719ES AlAS = 0.5% ethidium bromide
solutiondl| 4] 307 TAHHE-S AlA ORF38 4HE-2 350 bp, ORF
222+ 470 bp, ORF 62 AH&-8- 268 bp, ORF 54+ 222 bp2] %%
e A gelakit

Agha A~Zdo]thE A (RFLP, Restriction Fragment Length Poly-
<of| Larussa 5o] EHTH I 0 2 Algstqict

i oXx

i

morphism)#-4]L- 7]

(18).

Aeka A bgll, pstl, smal (Bioneer, Daejun, Korea)$} bovine
serum albumin (Bioneer, Daejun, Korea)& 1:102 2 3843 t}-&-
20 #L microtube®]] DW 10 xL , RE €50(1:10 3]4) 2 xL , bovine
serum albumin (1:10 349) 2 xL, Agka A (1:10 3]47) 5 4L, ORF 54,
38, 62 PCRAHE 1 pl A& 242} E318l0 ) pstl E4-+=37C, bgll &
e 37°C, )3l smal &A= 25°ClA] 2417 WHEAIFA T Bk-g-0]
Bt F A3 TBE &N T 2% agalrose gelol] 212} 20 u12)
A3 100Vol| A 4087 21719952 3 3 0.5% ethidium bromide &
o] 3087HAN3-& A7 AL HI5ch

4, Zujo| &N
Aol #2492 SPSS version 10.0 (SPSS Inc., Chicago, IL, USA)-S-
ol g5tel Atact AHE thEAS] S, EAFALE
e e k4] ke L A b= o testS o]-8-3ke] HABIN
o} EAA F-o)4d-8 Pvalue=0.055 7|50 2 58It G749 E
A 9 gAY 7|g8A 42 CLC Genomics Workbench 2.0 (CLC
bioltd, Cambidge, MA USA)-&- o]-&-5}f #4351},

20 HolE 2 IgGA 74k

Table 2. Prevalence and Mean titer of VZV 1gG Antibody according to Age
Groups

Age group (year)

Pvalue
30-39 40-49 50-59 60-69
No. of subjects 93 106 100 100 399
No. of VZV IgG(+) 85 98 97 95 375
% Positive of VZV 1gG 91.4 92.5 97 95 939 0.348
Titer of VZV 1gG
Mean 3317 3019 337 3411 3283 0.667
SD 2017 1577 2087 1927 1919

No, number; VZV, varicella zoster virus; SD, standard deviation
Cutoff values were designated <0.8 as negative, 08-1.2 as equivocal and >1.2 as positive.
Equivocal specimens were considered positive.

£ AFsnk FA FHES 93.9% (375/399)%.2H, o] T 4.8%
(19/399)014] A H71H8 BTk FAdE-2 3004 91.4% (85/
93)= kAL, S0thell A 7 A Vel TH(Table 2). AA%o] S7139t
of whet FA G Eo] TV BES BRI 2 Ao A <
&L BAX S E o5k Ao 7} }IATH(P=0.348). A7} AH
o = f-o) 3k Zbo] 7} QI ATHP=0.667).

7 2,05490] Azl Folalglar, 1 7] tidERle ¢
o] okl S AR 282 0 2 FH8-2 13.7% (2827/
*é—:?_— | S HE AR Uholi= 19417 80471 o, &A1
HL 5049541011 TR S0AIAEE = %tg o
501:]]0]]}\1_,_]51 ARIA 0 7 Z7187] Al&Fsked 70t)e A= 28.0
8/507)0l| o] 22 Lro]7} S5l whet SAIA O 2 frolaH| —37}'6}
ATHP=0.002, Table 3).

AA S EA F FA7} 12139(59.1%), 9IA47} 814%(39.6%) 0191
H S 7155 252 S EAE 268 (1.3%) 0] ATk ARt tidE
z Z¥7+12.9% (1569/1213%) 7} 14.8% (1217/814%) = &
AATHP=0.274).

Arl

oS 7
AR fold Aol

1ZH8 5 19 o] BFol Xléﬂ—t— iﬁ
17.7%S3tk. Rl %= 50tholl A 71 =3ka1 40, 60T —ffii Z.}ﬁ:é}%:—
AFE Bl oy vold wE s

ATHP=0.414). FAZES] &=
tH(P=0.195, Table 4).

Table 3. Prevalence of Herpes Zoster according to Age Group and Sex

History of herpes zoster

No. of subjects No. % Pvalue

Age group (yr) 0.002
<30 25 3 12.0
30-39 232 28 121
40-49 742 76 10.2
50-59 663 103 15.5
60-69 306 52 17.0
70-79 50 14 28.0
>80 1 1 100
NA* 35 5 14.3
Total 2,054 282 13.7

Sex 0.274
M 1,213 156 12.9
F 814 121 14.8
Unknown 27 5 19.2
Total 2,054 282 137

NA, Not Available
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4. +FUYZTI Hio|2A9| FHY

A A o|HF A (RFLP)ON 2] A& A2 o2 84 22
o], B 50 5L vhen gk

Ao Wt AR 66.6MIAL, FAZE 177, x50l R{ 7]
A Ao 2= Holgaro] 84, WPFY 8%, HIV 19, A48 19,

Table 4. Prevalence and Duration of Postherpetic Neuralgia in 282 Patients with
a History of Herpes Zoster

Age group (yr) History of neuralgia %

<30 3 0 0

30-39 28 1 39.3
40-49 76 23 30.3
50-59 103 43 4.7
60-69 52 18 34.6
70-79 14 3 214
>80 1 1 100
Unknown 5 1 20
Total 282 100 35.4
Duration (mo.) No. %

<1mo 232 82.3
1-3mo 17 6.0
3-6 mo 4 1.4
6-12 mo 4 14
>12 mo 7 2.5
Unknown 18 6.4
Total 282 100

A RFLP of ORF 38, pstldigested B

control

control

AR 29, 7| A A S| gl 3R 290l T

pstIE BE-8-A171 ORF 38 AHe-& 250 bpg} 100 bp Z1712] A#o],
bgllZ HE-3-A1Z1 ORF 54 AHe-2- 137 bp <} 85 bp F.712] A¥H o], smal
2 Wk8-AJ7] ORF 62 4H=2- 153 bp, 79 bp, 36 bp Z.71¢] Z¥Hoe| &
ZE) At (Fig. 1. 170 AAIA psid & ADAZS o) Fo] £els X
XY, 209l A pstT” bgll' smal o] 2] =11, 1ol A = pstl”
bgll' smal™ o] E2]F] o, Ym=] 13- njd7go]dc) v dA 1
-2 RFLPE -48S 24 571 fIAtH(Table 5).

5. SNP (Single Nucleotide Polymorphism) 2440 2|8t SFH

ORF 224 ZZ A nucleotide(nt)37787~382352] 447 bp 77|
O AHE-S AL, olol] g A7IM LS ARSI Frdde] A2
Loparev 5-¢] #|A|3FE (Europian), M (mosaic), ] (Japanese) H 0 &
AA8IATH19).

Dumas strain (E genotype, Genbank accession no. 9625875)3}
Oka parental strain (J genotype, Genbank accesion no. 26665422)
£ ol-g-8te] 7MY WolE A8 ORF 229] 37902 9131914
A—G, 38055 AX|olIA T—C, 38081 $1X]ol| -] A—C, 38177 $]x]°]
A G—ARS] A7|ME §o)7F #AF AL, o]= pOkao} H7141LGo]
AA|ste] BT J HAREUE & UATHTable 6). M3} ER-2 24

A 3k

RFLP of ORF 62, smal digested

600bp — 150 bp — " 153bp
100 bp =
300 bp — 250bp "< bg 79bp
36bp
100bpp= 100bp
C RFLP of ORF 54, bg/l digested
control
137b,
150 bp 2L2p
85bp

Figure 1. RFLP Pattern of ORF 38, 54, and 62 Product Digested with pstl, bgh, smal. A) A 350bp ORF 38 product
was digested with pstl. The product yielded 2 fragments of 250bp and 100bp in size. B) Digestion of 268bp ORF 62
product with smal yielded 3 fragments 153bp, 79bp, 36bp in size. C) Digestion of 222bp ORF 54 product with bgl

yielded 2 fragments 137bp and 87hbp in size.
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Table 5. RFLP Analysis and Final Genotype of VZV Isolated from 22 Elderly Korean
Patients

No. Sex Age (yr) pstl byl smal Genotype
1 F 61 + + J
2 M 68 + + J
3 M 62 + + J
4 M 70 + + J
® M 60 + + J
6 M 71 + + J
7 M 66 + + J
8 M 7 + + J
9 M 77 + + J
10 M 62 + + J
1 M 67 + + J
12 F 65 + + J
13 M 66 - + J
14 F 60 * * * J
15 M 68 + + J
16 M 69 + + J
17 F 64 + + d
18 F 66 + + J
19 M 61 + + d
20 M 70 + + J
21 F 60 + + J
22 M 66 + + J

*could not be identified ny RFLP analysis. Identified by SNP analysis as J genotype.

Table 6. SNP Analysis of ORF 22 in VZV Isolated from 22 Elderly Korean Patients

Base at position

Strains
37902 38055 38081 38177 Genotype

Dumas A T A G E
p Oka
No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10
No.11
No.12
No.13
No.14
No.15
No.16
No.17
No.18
NO0.19
No.20
No.21
No.22

D DD DD DDDODDDDODDOD DD DD DD D DD
[N e el el elelNe oo e e e lNe el e oo e e el e el
[ BN <> B > B > I ap I op i ob BN op I o i <b I e i b I ap B e BN @b I @b i b B @b BN @ B b B @ B @b}

> > > > > > > > > > > > > >
€ ¢ . . . . & . & . . . . . . . . o o o o o

()
()
[

Dumas, Dumas strain (E genotype, Genbank accession no. 9625875); pOka, Oka parental
strain (J genotype, Genbank accesion no. 26665422

£ BRIl gIate] SRR HholE s

=, E0] IgG A& A3}
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