CHAPTER VI
DISCUSSION

In this study, the investigator described assay system for detection and
species identification of HSV based on consensus PCR followed by restriction
endonuclease digestion. The previously developed PCR (341) which is primers
of the DNA polymerase gene was
SV-1 and HSV-2 could be
detected (Figure 7), but the di n o types had to be further

are anchored in highly conserved regi

used. The 532 bp amplified pr

analysis by using restriction BaniH] (Figiire
Although the nucleot; ; ’. d HSV-2 have 50%
%;. -\ eiween the two, and to
t has been proposed
5 (367). The use of

each virus could be

sequence homology (4), the
date there have been no _
that HSV-1 and HSV-2 _ \\
these PCR assay with cli
detected repeatedly and repr:

HSV-1 normally prod 7 waist and HSV-2 is
respon51ble for lesions below the 3 ociation is not absolute and
7 on the body. The

elther virus type may, ,
-tg————i
prevalence of HSV isplates from £ King Chulalongkorn

ts were found™to be HS%I the most common
type in nongenital lesions (90,90%) whereasgboth HSV-1 (53.12%) and HSV-2

(43.75%) were eﬂl%&ﬂ%eﬂaﬂ%ﬂ @bq ﬂ ‘jioth nongenital

lesions and genital ¥sions were found‘ HSV mfectlon in female hi er than in
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correspondingf to recent studies which reported an increasing prevalence of
genital HSV-1 infection (21-23).

Memorial Hospital’s pa

HSV-2 genital infection is frequently associated with instances of
multiple sexual partners, however, a change in sexual practices and increase in
oro-genital contact may be contributing to increase in patients with HSV-1
genital infection. While HSV-1 genital is becoming the major cause of primary

genital infection, HSV-1 genital infection is less likely to recur (a longer time
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to recurrence and fewer recurrences) than that caused by HSV-2 (173, 199, 200,
201).

RFLP analysis is a common and powerful method and this technique
has been shown to be useful for molecular epidemiology of HSV (38,64).
Restriction polymorphism may serve as convenient markers for identification of
functional variation among HSV strains and has the potential to detect very
small differences between closely related virus strains. Genomic variations are

endonucleases, BamHI, Kpnl,

HindIll, and EcoRI. By use of.: lease such as BamHI and
Kpnl, the analysis of base 7 aﬁatiovﬁ in more resolution. The

criteria used for the classi ny 7 gain or loss of RE

clearly demonstrated using four re

cleavage site(s).

Digestion of the wvj DI fmelecales triction enzyme and
comparison of the results ag éh s —after O] hore51s were used to
differentiate HSV-1 and HSV, ‘ ; _ II mlecular epidemiology
of genetic variation among thosg gs% ;’_ €s { P using those four
enzymes, were compared to #stz arg‘.t@ 0'1 and HSV-2 (Baylor 186)

identified based on the gain

The great majority o ,,_EN_ £HSV-1 distinguished
70%), Kpnl (50%), F ,and EcoRI (70%),
) (KOS) (pattern 1)
(Table 8). BamHI digestiofi #an classified @into five patte Patterns 4,
porst i ot b UV § ST H g
W in high frequenc‘y (15%) more than patterns 2.3, and 5 (5%). Kpnl cut
was classiffq W)’}.ﬁ ﬁﬂnﬁﬁ}%%&%ﬁ%’n@] ﬁl&’ved gain
of fragment I%M due to loss of fragment P and R, and fusion between site
T-U, occurred very high frequency (40%) than pattern 3 (10%). HindlI cut

showed three cleavage patterns. Pattern 2, loss a fragment of M, was found

by digestion with Bam 147¢

were found to be the E“ pattern as standard HSV

20% while only 5% of pattem 3 was determined. EcoRI cut had classified
into four patterns. Pattern 4, which showed gain of fragment between site L-
M and loss of a fragment L had high frequency (20%) than pattern 2 (5%)
and 3 (5%) (Table 8).
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Among those 20 clinical isolates of HSV-2, 85% were similar to
standard HSV-2 (Baylor 186) (pattern 1), after digestion with BamHI, HindIl,
and EcoRIl. No difference was found with Kpnl digestion (Table 9). BamHI
digestion gave four predominant cleavage patterns but patterns 2, 3 and 4
were equal frequency (5%). For Hindlll cut, the results also demonstrated two
cleavage patterns. Pattern 2 showing a loss of fragment M, occurred in
frequency of 15%. EcoRI cut was classified into three patterns. Patterns 2,
ly (Table 9).

Diversity of RE cleavage ¥patterns 20 HSV-1 isolates by
aniH] and Table 13) were identified

into seven patterns, combin \ e (BamHI, Kpnl, and
HindIIl) were identified nine. paitems (Table 14) and
and EcoRI) were

identified into ten patten 15y-=The ', nun n\ enzymes can be

and 3 were found at 5% and 10%, respedti

extended the diversity of"gepétofvanatién. \THe more ‘enzyme used the more

diversity was detected. patterl .in hich is the same as

padey o |
standard HSV-1 (KOS) patterst s em Cany pinatig frequency higher than

other patterns, followed by B,K;H ;ﬁ )iz 4+ (10%), and B,K,H,E,

(10%) (Table 15). ) 7
All of 20 HSV2Afinical isolates  showed loWekiiversity than those
'I,,,,,,— ""
HSV-1 isolates. With cowibj 2mMl and Kpnl), they

were identified the divers" into four patterns (Table #8), combination with

three enzymes (BamHI, Kpni dand Hindll identi diversity into
five patterns, and duﬂgm &Lﬁzﬁ“(ﬁlﬁiﬁl, HindIll, and
EcoRI) were identiﬁeﬂ the diversity intog'seven pattems (table 19).qThe pattern
of BikiHLE/o(p01R) Waflne] fiches fhJitks] $0y) 10 WHY Bibark lafedtea tha
HSV-2 strains were not high diversified when compared to those HSV-1

strains (7 vs 10 patterns, Table 15 and 20). Our observation was similar to the
study by Maitland et al., (262).
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There are a number of studies about RFLP patterns of both HSV-1 and
HSV-2 (269). Among those, the diversity of patterns was predominantly
detected in HSV-1 isolates (198) while few of RE cleavage patterns were
shown within HSV-2 isolates (198,262,271,348). Although they are the indirect
evidences which may vary depend on number of samples and number of
enzymes used, study on one TK gene comparing between HSV-1 and HSV-2
strains revealed that the diversity of HSV-1 strains was four-fold higher than
that of HSV-2 strains (363). The dlffe ;of variation probably specifically

depended on the properties of -‘

Variation in RE cleavag --L.;_- S we mto two types, one type
termed RFLP, is due to mos RE cleavage site. The
RFLP is stable serve as a_g jation and classification
of H3V strains. Another 4fpef’ i /an —it -cleavage fragments
derived from a region of : type was located in
fragments containing refters he presence of four
isomeric forms of HSV4D
produced when HSV DNA

DNA exhibit a small degree ¢

que fragment patterns
ave revealed that HSV-1
icroheterogenity) within the
regions corresponding to the __‘fﬁé,‘_" JamdiS<l junction (369). Our study
also indicated that the |w:
HSV-1 and HSV-2 whereés
junction (Figure 27, 28).

The positions of suspeeted gene vana%ﬂw EIXI g.lies observed by
sont 015 i 8 W) @Y AT SV et . s
patients (370). In thﬂ present work, the differencegy,were observedsat T-U, W,

s 0. o] QbR TN ATHIGE b, o

reported at A, D-H, W-K, B-L, C-K positions. However, similar variation of

S-Jcomponent in both

component and S-L

HindIll digestion was found (at M-N position). The distinct patterns between
these studies may imply the variation of HSV-strains in different geographic

area.
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According to HSV-2 observation, our data on BamHI restriction pattern
(Table 9) showed some pattern (Gain T-U, Z-A’) similar to previously reported
(371,271). However the common BamHI pattern, gain of site in G, which
Chantratita W and Yoosook C (371) found 68.7%, was not detected in our
study.

No different profile of Kpnl digestion was observed in those isolates of
Sirirungsi W et al, with reference to SAV strain. This result of Kpnl

digestion profile was the same as in_this jpresent study (100% similar to
standard HSV-2, Baylor 186 strai OW e ”

\ tita W and Yoosook C
| pnl cleavage patterns

was commonly found in Thai e 5%, 89412). This feature was also

found in other studies (271,37 Ahserce of this“Kpnl D-I pattern in our

attem showed the
N

[he differences in the cut site

study probably due to small &

Since the restrictio
distinction among HSV-1 G
of each enzyme can reflect 4

HSV-1 and HSV-2 genome

s itself. Fortunately, both
d quite well known.
cGeoch et al., (3,160) is

sretation of the nucleotide

The HSV genome map (Figure
very useful and served as the _f_f:g ] el
sequence data in association to their | tfiction endonuclease
' cleavage maps of HSV-1 ‘C",— J pnl, HindIll, and
EcoRI are shown in Figurem27 and 28. The viral gene ;mducts of HSV-1 and
HSV-2 genome are ﬁo deménstrated in Figurés/29 and 30.

o

ul%l Qnﬂ:ﬁ] jmo&mn ts in the RE

patterns can predict ﬂxe related viral pgoducts. For gSV-l RE pajterns (Table

0. e v Fnef | B R FY PG o
as indicated ifl Table 22 as well as HSV-2 RE patterns (Table 9) which were
shown in Table 23.

Determinatio
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Figure 27. Mép position of reitnctlon site vanatlon in genome of
HSV-1 DNﬂ m ﬁ i:ﬂﬁwv' qs}wm apﬂ HindIll
(Locker & Fre oizman & Buchman, 1979) and EcoRI (Umene K
et al, 1984) maps are based on HSV-1 strain F, under each map, (1) indicates

the position of RE sites and fragments that show variation among strains,

corresponding to the sites previously described.
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Figure 28. p position of resgriction site Aanatlon in th enome of

s IV SR BN ISR

EcoRl (Wilkié| et al, 1978 & Roizman B, 1979) map are based on HSV-2
strain G, under each map (T) indicates the position of RE sites and fragments

that show variation among strains, corresponding to the sites described.
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Figure 29. The functional of HSV-1 genome; Accession: NC 001806
Total Bases Sequenced: 152261 bp Completed: Apr 3, 1990.
http://www.ncbi.nlm.nih.gov/cgi-bin/Entrez/framik?db=genome&gi=12187
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Figure 30. The functional of HSV-2 genome; Accession: NC 001798

total Base Sequenced: 154746 bp Completed: Feb 27, 1997.
http:/www.ncbi.mlm.nih.gov/cgi-bin/Entrez/framik?db=genome& gi=12163
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According to the RE patterns, the intratypic variation among HSV-1
isolates was higher than that among HSV-2 isolates. A number of predicted
gene products of HSV-1 was also greater than those of HSV-2 (Table 22, 23).
Interestingly, the variation of viral products was found mainly in structural part
of virus especially envelope glycoproteins i.e. HSV-1: gG, gL, gH, gE and
HSV-2: gG, gJ, g, gE, and gK. Few non-structural proteins for example
ICP22, protein kinase and DNA polymerase were affected by these variations
(Table 22, 23). '
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Spontaneous mutation is a phenomenon occur in all kinds of viruses
during replication without any exception to HSV. Changing viral genetics
affect the phenotypic properties. HSV is an enveloped virus consisting at least
12 glycoproteins (gB, gC, gD, gE, gG, gH, gl, gJ, gK, gL, gM and gN)
(373). Of those gB, gD, gH and gL are essential to the process of infection in
cell culture, while the others contribute to viral infectivity and spread in host
(374). Glycoprotein D is an important glycoprotein for both HSV-1 and HSV-2
because it is HSV-receptor-binding protej
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Although intratypic variation of gD had been previously shown by
functional assay (377), genotypic variation observed by RFLP was not found in
this study. Glycoprotein H and gL are known to play role in association with
gD during eniry step. Changing of these two proteins might inhibit the entry
step or lower efficiency of viral penetration (378,379). Glvcoprotein E and gI
could form a complex that function as Fc receptor for IgG. This molecule
help HSV to achieve the ability 10 evade host immunity by blocking their

specific Fc interaction (380). Absent this molecule may increase the

(381,382). Glycoprotein B olve ewimitial phase of attachment to

heparan sulphate. However, g@ ' imilart0.gB. Our study indicated

HSV-1; gG, gL, gH and gBneC, and gK (Table 22

and 23). These variation as previously discussed.

that some envelope glyco el 10 x variation such as

The viruses are still ab the mechanism of

pathogenesis may change. also changing of virion

proteins and other structur influence on biological

properties of the viruses.
The effect on nox protein s p22 | regulatory protein,

{ X

eds Basicly, functional

enzymes of viruses ly gene cquences arelconserved. However,

protein kinase and DNAL

spontaneous mutation of H8VaDNA polymegase has been reported (383). The

mutation can induﬂfﬂ’&}s@% Ejmvﬁlwug] %ﬂvﬁ (384). ICP22 is

a regulatory protein'qnvolve in control of viral geniaexpression (3&9—387). Thus,

s ARSI B VY 1) G o

mainly effecfl viral infectivity. They may be responsible for differences in

pathogenesis of the disease.
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Molecular epidemiological analyses aid in studies on the infection of
viruses and it is possible to determine whether a second episode of HSV
infection is due to reactivation of a latent virus or to re-infection with an
exogenous virus. These molecular analyses are based on the heterogeneity of
viral genome found among HSV isolates, and individual HSV isolates can be
distinguished using REs (38,64). Molecular epidemiological studies depended
mainly on such differences in RE-digestion profiles of HSV DNAs. HSV strains

are differentiated by analyses of RFLPs and HSV strains can also be

classified into genotypes, which enzymes can extended the

diversity of genetic variatio ielogical properties of the
intratypic variation on RES : 1C2 ¢ relation of HSV genes
products and functions. It reg ether genotypes of HSV
1festat10n (144). This

genotypic difference may péSsi icAce ‘ manifestation (14). To

are associated with biologi

determine whether genotype 2 linical presentations,

determination of the biologi€al tionof H8V géne is required. Genomic
marker to sort out strains of a -r il 9 it ite determination of the
genotype. In the present studyy v {( € usefulness of RFLP in
charactenzatlon of HSV 1soltes _, can provide unequivocal

information on a wide¢ Y y g afiafion among HSV

strains. LYy A

E 2
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