CHAPTER V
RESULTS

1. Clinical Isolates

The viral culture was performed in the Virology Laboratory Unit,
Department of Microbiology, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand. A total of 121 positive HSV specimens (obtained during

January 1998 - June 2002 from ' om Memorial Hospital) was
recruited in this study. 7 ' ‘/ZL
The isolates were froimswabs of“€ye tpworal and genital lesions,
thus they were divided i \ . site of infection i.e.,
nongenital lesion and t es were prepared in
Vero cells at low muléiplici fifcc ages were done to
obtain high viral titer. . v
Out of 121 clinical ,& ﬁ" Samples \w ccessfully propagated
to get high viral titer enough i 3{; able 3).
Table 3. The number of successive PE ;j Olates among 121 samples.
Year e propagated
HSVEpe specimens
‘a Jes - ' 7 No
1998 ViPhikil T 7
1999 Qg 21 14 7
2 AR IR TITINA Y
2001 3 : 4
2002 17 11 6

Total 121 86 35
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Among 86 isolates HSV culture positive, were 16 (18.60%) from male
and 70 (81.40%) from female patients. Most of the samples (74.42%) were

collected from genital lesions (Table 4).

Table 4. The number of HSV isolates distributed by sex and site of infection.

Site of infection Male Female Total
22
Nongenital lesions 1 4
— — (25.58%)
. ~ 64
Genital lesions \ )
/ (74.42%)
86
Total e ;
( 0 (100%)
L i
A

2. Sensitivity of HSV ,
To determine the old dilutions of

standard HSV-1 (KOS) D were used. The result showed that PCR assay

can detect Hsv-mﬁ;l ﬁﬁ w Wt%{ﬂ Ef’Tﬁ) ‘j
PRIAANTUAMINYAE
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Figure 6. Sensitivity off he Tst;a'ndard'wg OS) DNA by PCR,
M: Ox174 RE/Haelll marker. T
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3. HSV-PCR Typing A

In order to identify type of HSV, the amplified product of 532 bp was
further digested by BamHI as previously described (Materials and Methods).
Only HSV-2 amplified products will be able to be cut into 230 bp and 302
bp fragments (Figure 7).

The results of PCR typing among 86 clinical isolates, 20 of 22
nongenital isolates were HSV-1 (90.90%), two isolates were HSV-2 (9.09%)

(3.13%). Most of isolates ; _ g emale. Figures 8 and 9
demonstrated the PCR typing _of=<o Vouselates. The pattern of mix-
infection of HSV-1 and HS W / -\' re 9s(Lane 9, 10).

e

AULINENINYINS
IR INUNNINGIRY
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Figure 7. Determiixatlon and 1dent1ﬁcat10n of HSV fm standard strain by

—— i
restriction enzyme di est n pattern for HSV PCR roduct‘ igestion mixtures
ym g 39 P p g

were electrophoresed on _1 5% agarose gel. Lane 1, 23 uncut HSV-1 (KOS),
lane 3, 4: HSV-1 (KOS) cut with BamHI, lane 5: PCR negative control
(distilled water), fané! 6,§8! “uneut] BISYE2 “(Baylor. | 186} Jlane 7, 9: HSV-2
(Baylor 186) cut @with BamHI, lane 10: ©x174 RE/Haelll marker. Only
fragments ofy, HSV-2 Maylor+186)cdigestion tby~BewHE ¢an #be 7seeh, they are
readily distinguishable.
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bp

N 1353

1078

bp 872
532 SR PRI e

302 [~ 310

230 IR, | o

"ls l_‘

Figure R ﬂPfPrhgn and 1dent1ﬁcat10n of HSV txpmg in five clinical

isolates (I). Digestion rgixtures were electrophoresed on Jl 5% agarose gel.
Lane 1, 3, 5, 7, 9: uncut, PCR product, lane 2, 4, 6, 8,' 10: BamHI cut. Lane
11: PCR negative control «distilled water) ,and lane 12: @x147 RE/Haelll

marker.
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Figure 9. Detecﬁsa—aiad—ideﬁ&iﬁea&eﬁ—ei'—klslv'—é‘,ipjng in five clinical

W _
specimens (II). Digestion -mixture were electrophoresed on 1.5% agarose gel.

Lane 1, 3, 5, 7, 9:uncut,"lane 2, 4, 6, 8, 10: cut with BamHI, Lane 11: PCR

negative control (distilled gvater) and gane r12=-@n14F RE/HaclH¥F marker.



Table 5. The results of HSV-PCR typing.
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Site of HSV-1 HSV-2 Mix-infection
infection | Male | Female | Total | Male | Female Total | Male | Female | Total
Nongenital 20 2
9 11 2 0 0 0 0
lesion (90.90%) (9.09%)
Genital 34 28 2
5 29 0 2
lesion (53.12%) (43.75%) (3.13%)
30 2
Total 14 40 _ 0 2
(34.88%) (2.33%)

4. Molecular Epidemiolo
Fragment Length Poly

isolates selected to study
DNA by RFLP were randoml

were from both nongenital lesions.-atid ¢

stock solution of virus &

low multiplicity of infe

passage 9™ to 11"

The DNA
digested with Ba

ﬁﬁﬁﬁﬁﬁ frasteting

fragments were separated and used as fstandard

HSV lsolateqﬁm st i

groups accordin

AR T AL o

\\ SV by Restriction

d DNA from each of

i .\\

f génetic variation of HSV

iction enzymes. The

isolates for each types. They
ions (Table 6 and 7). The
n 8" to 10™ with

'F DNA prepared from
J

ylor 186) were
enzymes. The

those

g to multi-cut such as BamHI and Kpnl and low-cut such as

HindIIl and EcoRI as shown in Figure 10. Each enzyme shows a unique

restriction pattern and difference in electrophoretic mobility between HSV-1

(KOS) and HSV-2 (Baylor 186) (Figure 10).
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Table 6. Characteristics of HSV-1 clinical isolates for study molecular

epidemiology of genetic variation.

HSV-1 Clinical specimen

No. Strain Sex Site of lesion
1 4/44 F G
2 004 F NG
3 16/44 G
- 37/ G
5 - NG
6 G
7 . G
8 9 — G
9 0 7] NG
10 4 e G
11 5 : ‘;’;‘; G
12 19/4; 5 NG
13 24/44 AT, G
14 NG
15 G
16

17

18

19

8
2)
=

.:*

Symbols: M (Male), F (Female), NG (Nongenital), G (Genital)
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Table 7. Characteristics of HSV-2 clinical isolates for study molecular of

epidemiology genetic variation.

HSV-2 Clinical specimens

No. Strain Sex Site of lesion
1 7/44 G
2 9/45 G
3 G
4 G
5 G
6 — G
7 NG
8 / 7 G
9 / — G
10 ey G
11 29 Lk : G
12 6/4 G
13 1743 = _'5: G
14 G
15 G
16 /4 NG
17 o F G
18 ST N5
19 18/44 a | o€
3 ammﬁfcﬁm AE

Symbols: M (Male), F (Female), NG (Nongenital), G (Genital)
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el = 1. { :-h,\{_j_ L ﬂ;._! T mT'
Flguré i()“ Ce'a\?agt], pattéms¢ 6 ASVY1 (KOB) axld HS{/Q (fBﬂylor 186).
DNAs with RE; HSV DNAs (2-3pg) were digested with BamHI (a, €), Kpnl
(b, f), Hindlll (c, g), and EcoRI (d, h). The digestion products were

electrophoresed at 60 V for 16 hours. Lane a-d; HSV-1 DNAs, e-h; HSV-2
DNAs.
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4.1 HSV-1 Isolates

Differences in the HSV-1 strains as compared to HSV-1 (KOS) were
reflected in different cleavage patterns. Among 20 HSV-1 isolates, several
patterns were demonstrated after digesting with BamHI (Figure 11), Kpnl
(Figure 12), HindIll (Figure 13), and EcoRI (Figure 14). Of those, five distinct
patterns were found in BamHI (Figure 15), three patterns of Kpnl (Figure 16),
three patterns of HindIIl (Figure 17), and four patterns of EcoRI (Figure 19).

According to those distinct patterns, there were some gain and some

loss of DNA bands compared to s .,\ 'ﬂ /08) pattern.
Fourteen isolates (70%) "a ?"-'ab tifie Vl (KOS) with BamHI

(pattern 1). One of isolates™ cxlibited the presence of gain fragments site

between T-U due to the los \«{\
AC

~
O dff ay g4
g - )

i.2). One isolate showed

the loss of a fragment ich occurred in three

\

of fragments S and W.#Pattg I ocgurted, iny one isolate, showed the

isolates, showed the presencg

etween T-U and loss

presence of gain a fragment' sif€ bet o an d loss fragments N,
O and S (Figure 15, Table § 3

For Kpnl, the distinct cléavag
Half of 20 isolates (50%) was

own (Figure 16, Table 8).
: d HSV-1 (KOS), pattern 1.
Eight isolates showed il fragr t L-M  due 5:”0, loss fragments P,
R, and fusion of frag ‘-‘{ I b isolates showed
fusion of fragment T-U (]Etem

Four patterns of Hindlllydigestion werg.demonstrated in HSV-1 isolates

w17, o B AR DY ] B ATV e e

standard HSV-1 (K&B) pattern 1. Fou& isolates showed a loss o ent M
(pattern 2). ‘a Wﬂ@ﬂkﬂl?mﬂm? ﬂe&}&ﬁtﬂ ﬁwed the
loss of fragmegnts M

EcoRI restriction patterns of HSV-1 isolates have four patterns (Figure
18, Table 8). Fourteen of the isolates (70%) exhibited the presence of the
fragments similar to standard HSV-1 (KOS) (pattern 1). One isolate showed
the presence of a gain fragment K (patten 2). One isolate showed gain of
fragments between site J-K and L-M, loss of a fragment L (pattern 3).
Another isolate exhibited a gain of fragment between site L-M and loss a
fragment L (pattern 4).
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Figure 11. 'Balani pr@k]ésl ﬁsku@ cllnl lljolales Lane 1 HSV-1
(KOS), lane 2 to 10 chnlcal 1solates énd lane 11 mmarker IV (M)
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Figure 12. “Kpnl profiles in HSV-1 clinical isolates. Lane 1 HSV-1
(KOS), 1an€\29 19 LliniGaF sGey arid 148 T1 "R IV (VD) € |
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lane 4 (Pattern 4), lane 5 (Pattern 5), and lane 6 marker IV (M).
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Figure 16. TBhree distinct pattems of HSV-1 DNA after KpnI digestion.
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Figure 17. ﬂrﬂ.&ﬂ 'gniﬂ ﬂrﬂi :] Qxfi after HIndIIl

digestion. Lane 1 c‘F'ISVI (KOS) (Pattern (Pattetw’ 2), lane 3
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Figure 18. Four distinct patternﬂg of HSV-1 DNA after EcoRI digestion.
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Table 8. The variable restriction endonuclease cleavage sites of HSV-1 clinical

isolates.

Pattern of variable restriction endonuclease

Enzyme Total | Frequency
' cleavage sites (%)
(1) BamHI, HSV-1 (KOS) 14/20 70%
(2) Gain: T-U, loss: W 1/20 5%
BamHI | (3) Loss: N 1720 5%
(4) Gain: T-U, loss: S, W 3/20 15%
(5) Gain: O-P, T-U, | O 1/20 5%
(1) Kpnl, HSV-1 ( . ' e 10/20 50%
Kpnl (2) Gain: L-M, loss: 1 : 8/20 40%
(3) Fusion: T-U _ 2/20 10%
(1) HindIIl, HSV= kS 15/20 75%
HindIII | (2) Loss: M I : E . 4/20 20%
(3) Loss: M, N Bliag 1/20 5%
(1) EcoRL, HSV-1 25 J, 1420 | 70%
EcoRI (2) Loss: K : ‘: 1/20 5%
(3) Gain: J-K, L-M, loss: ; -: 1720 5%
(4) Gain: L-M,-]loss: 420 20%

AULINENINYINS
PRIAATUNMINGIAY
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4.2 HSV-2 Isolates

Similar observation was shown in HSV-2 isolates after using four
restriction enzymes i.e, BamHI (Figure 19), Kpnl (Figure 20), HindIIl (Figure
21), and EcoRI (Figure 22).

When all patterns of HSV-2 isolates were analysed and compared to
standard HSV-2 (Baylor 186), there were four, one, two, and three distinct
patterns found in BamHI, Kpnl, HindIll, and EcoRI digestion, respectively
(Figure 23, 24, 25, 26, Table 9). i

Analysis of BamHI digested HSV
patterns (Figure 23, Table 9). 2

vealed four distinct cleavage
were not distinguished
from strain Baylor 186 the presence of a gain
fragment site between age sites Y and Z,
occurred in one isolate fa _ ~-~ of fragments site
between T-U, and Z-A’, lgés ¢ attem 3). One of the
isolates showed gain of 4 fr : attern 4).

Using Kpnl, all shown similar pattern to
standard HSV-2 (Baylor 186 able 9).

Two cleavage pattern: ”fﬁf" O @dIII digestion. Seventeen
(85%) had pattern not different r'fie’-‘f , lor 186) (pattern 1). Three
isolates showed gain qfda’ fragment M (pattern 2) (Fisue) 25, Table 9).

EcoRI restriction*® V ,,}i classified into three
B: the clinical dsotates
(85%) showed the cleava ent liked 86) (pattern 1).
One of the chmcﬁ Q %e&] mgmﬂ?jﬁ een site L-M

(pattern 2). In pa em 3, which ocourred in twg, of the isolatgs, showed a

s ot A GETI U NV INYTA Y

distinct cleavage patterns migure 26, Table 9). Seventeen
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Lane 1 HSV2 (Baylor 186) (Pattern 1) and lane 2 marker IV (M).
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Table 9. The variable restriction endonuclease cleavage sites of HSV-2 clinical

isolates.

Enzyme Pattern of variable restriction endonuclease Total | Frequency
| cleavage sites (%)
(1) BamHI, HSV-2 (Baylor 186) 17/20 85%
(2) Gain: Z-A’, loss: YZ 1/20 5%
BamHI | (3) Gain: T-U, Z-A’, loss YZ 1/20 5%
(4) Gain: T-U 1720 5%
Kpnl (1) Kpnl, HSV-2 (B: 20/20 100%
(1) HindIIl, HSV-2+¢ 18 17720 85%
HindIII | (2) Loss: M 3/20 15%
(1) EcoRI, HSV- ) 17/20 85%
EcoRI (2) Gain: L-M 1/20 5%
(3) Loss: M - 2/20 10%
Ll
ey ;;;;
i
A%

AULINENINYINS
AN TUNMINGAY.
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5. Diversity of RE Cleavage Patterns of HSV Isolates.

Analysis of the cleavage patterns of HSV DNA from 20 isolates of
each HSV-1 and HSV-2 by using four endonucleases, i.e., BamHI, Kpnl,
Hindlll, and EcoRI were done. The diversity of RE cleavage patterns were
identified by combination with four enzymes.

Twenty clinical isolates of HSV-1 were distinguished  with one enzyme
(BamHI) and were classified into five patterns (Table 12). The combination
with two enzymes (BamHI and Kpn are, identified the diversity into seven
patterns (Table 13), i witl
HindIIl) were identified the. ¢

combination with four enzvmes

ymes (BamHl, Kpnl, and
tterns (Table 14), and
dlll, and EcoRI) were

identified the diversity into mmarized frequency

of occurrences of each iso

Table 12. The frequenc inical isolates.

Enzyme(s) \1 requency of variation /
percent (%)
14 (70%)
AR L) 1 (%)
BamHI | ':._-—' ,,r 1 (5%)
03 as%)

I (5%)

ARIANNIE UANINYIAY
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Table 13. The frequency of BamHI + Kpnl patterns in HSV-1 clinical isolates.

Enzyme(s) Pattern(s) Frequency of variation /
percent (%)
BiK, 10 (50%)
B:K, 3 (15%)
BiK, 3 (15%)
BamHI+Xpnl BsK, I (5%)
’ 1 (5%)
/ I (5%)
I 1 (5%)

Table 14. The frequency

isolates.

Enzyme(s)

. BamHI+Kpnl+HindIIl

f S ANENTN ’m

shol
1K H;

leitﬂl

in HSV-1 clinical

requency of variation /

percent (%)

7 (35%)
3 (15%)
3 (15%)
2 (10%)
1 (5%)

(5%)

El”lﬁ"&l,
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Table 15. The frequency of BamHI+Kpnl+HindIll+EcoRI patterns in HSV-1

clinical isolates.

Enzyme(s)

Pattern(s)

Frequency of variation /

percent (%)

BamHI+Kpnl+HindIII+EcoRI

B|KH,E,

BK;H,E,

7 (35%)

3
2
1
1

(15%)
(10%)
(5%)
(5%)
(10%)
(5%) |
(5%)
(5%)
(5%)

AULINENINEINS
ARIAATAUNMINGY
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Table 16. The variation patterns of HSV-1 isolates by restriction endonuclease

cleavage (BamHl, Kpnl, Hindlll, and EcoRI) patterns.

Clinical Endonuclease cleavage patterns
No. BamHI BamHI+Kpnl BamHI+Kpnl+Hindlll BamHI+Kpnl+HindIII+EcpRI
1 B4 B.K, B4K,H, B4K,H,E;
2 B BiK; BKH, B K H,E,;
3 B, B:K> K,H, BK;H,E,
4 Bs BsK, ' : BsK,H,E4
5 B, B.K, 2 | BK,H, .
6 B, B, , K B K HzE,
7 B, B, ~ B K HzE,
8 B, B, 1K BKH,E,
9 B, : e B K HE,
10 B, . = B,K,;H,E,
11 B, BK, BEKH BJGHE, |
12 B, B, = B K,H,E,
13 B, BiK =B B K H,E,
14 B, BK, = B BK/H:E,
15 B; \ B3K;3H3E,
16 B, . BKH,E,
17 B, 8K, “BiK B K HE,
18 B, B;JS}Q Eléill B,2K,H,E;
19 B, 1 3 g I""' ﬂ "5 BiK;HE,
20 '1 KH T [T Y BIKHE
F="

AANIUANTINGNY
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All of 20 clinical isolates of HSV-2 were distinguished with one enzyme
(BamHI) and were classified into four patterns (Table 17). The combination
with two enzymes (BamHI and Kpnl) were also identified the diversity into
four patterns (Table 18), due to only one pattern of Kpnl, combination with
three enzymes (BamHI, Kpnl, and HindIll) were identified the diversity into
five patterns (Table 19), and combination with four enzymes (BamHI, Kpnl,
Hindlll, and EcoRI) were identified the diversity into seven patterns (T able 20).

The summarized frequency of occurr of each virus was shown in Table
21. /
" | T— )
Table 17. The frequency of ems in HSV=2 clinical isolates.
Enzyme(s) ra(s) quency of variation /
a ‘.’",
: percent (%)
4Bl~ 17 (85%)
BamHI { 'ﬁ: 1 (5%)
3;*: ' 1 (5%)
P OA)
A
Table 18. The frequen V-2 clinical isolates.
Enzyme(s) Pattern(s) Frzquency of variation /
| umﬂmw AL Sl
q 17 (85%)

B“’"‘ﬁ"fﬂ"laﬂﬂ‘ifﬂmﬁ'l NYTRY.

1 (5%)
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Table 19. The frequency of BamHI+Kpnl+HindIll patterns in HSV-2 clinical
1solates.
Enzyme(s) Pattern(s) Frequency of variation /
percent (%)
B:KH, 15 (75%)
BiKH; 2 (10%)
BamHI+Kpnl+HindIIl 1 (5%)
1 (5%)
I (5%)

Enzyme(s)

ARIANTUNIINGIAY.

percent (%)

14 (70%)
1 (5%)
1 (5%)
1 (5%)
1 (5%)
1 (5%)
1 (5%)
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Table 21. The variation patterns of HSV-2 isolates by restriction endonuclease

cleavage (BamHI, Kpnl, Hindlll, and EcoRI) patterns.

Clinical Endonuclease cleavage patterns
No. BamHI BamHI+Kpnl BamHI+Kpnl+HindIll | BamHI+Kpnl+HindI1I+EcoRI
1 B, BiK; B:KH; B:K H,E;3
2 B, B:K; B,K H, B,KH,E,
3 B, BiK, | 1H, B K H,E,
4 Bs B4K, \ g B4K H;E,
& B; B:K; °© 3 } B3KH,E;
6 B, BKy 1 B,KH,E,
7 B, BiK, ' H . BiKHE,
8 B, B|K, B iF B|K|H,E;
9 B, ! -+ BiK B,KH,E,
10 B, B B . BKE,
11 B, B, 31K 1 BKH,E,
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