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Herpes simplex virus(HSV) #9& Adslr] fjsted whan Ud=Ert &L WHEc] A=
7 et B AFolal ARER HSV zhebgol el4lshe Sxte] Zheia BHE FoM 7HHES A
8% HSV DNAE AAM87198l Primer 5 CATCACCGACCCGGAGAGGGAC 3 & o183
X Polymerase chain reaction(PCR)& Al#@&3Act, PCRe M8 agarose gel
electrophoresis® Southern blot hybridization2.& #<lstdct, H¥ A0 HSVALF] Mg
Holy 793 49k w)A Q) BFFE Hole 175 Tl PCRYEE BAx, $A7RME 4
Qre] AL HSVZegiel 7IgE o] gigich AnpAH o gjatakideolt 7Istel Wetog 1tn
2 F AE HSVZASYE g PCRE #2302 Algaivhd Age 2ea} 27 x8s Wakg
AR 5 e F85 o] Azie s Y FRIA 37:1996~2002, 1996).

= Abstract =

Detection of Herpes Simplex Virus DNA in Clinical specimens
by Polymerasde Chain Reaction(PCR)

Jeon, Sae-Jin, M,D,, Kim, Ki - San, M,D,, Baek, Won-KI, M,D, "
Seo, Sung-Il, M.D,"*, Seo, Min-Ho, M.D",

The rapid and sensitive diagnostic methods for herpes simplex virus (HSV)
infection have been developed . In this study, we employed the polymerase
chain reaction (PCR) technique with primer 5 CATCACCGACCCGGA-
GACGGAC 3 for detection HSV DNA from specimens obtained from the
corneal lesion of patients who were suspected of HSV keratitis. The products of
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PCR was confirmed with agarose gel electrophoresis and southern blot
hybridization. Positive results were obtained 4 of 7 typical lesions(2 of 5 den-
dritic lesions and 2 of 2 geographic lesions) and 7 including 4 without a history
of herpetic keratitis of 17 atypical lesions. With these results we could find that
PCR technique would be a useful tool for the detection of HSV DNA in both
typical and atypical lesion of herpetic keratitis as well as in cases hard to diag-
nose clinically (J Korean Ophthalmol Soc 37:1996~2002, 1996).
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segment & YA oz FEA & 4+ 9oiA A
AHE9l &#Fo] Mol HSV o A=A DNA &
wan Holkel WURERHAM 43 Hgdo] ojF
ol A4 9lg 3oz AANFHJGY. AAEL i
AP HSV Zutgdo] oilEle $ixte] zhatata) 4
T FAMEE 42 PCR & 3 HSV DNA9
ANE Ar13le] Aol go] WAt ficd,
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AiEtn gl 5 <dabel]l Wed HSV ker-
atitis7} 2=l A A WAE Hole 797 v
AEAA 2hetedo] gle 17¢h & 24908 iAo
At olEQ AHFEXE 10MA 78474 (H 7
AE 54.14) e o]E Ao HSV Keratitis
dEol A Bulolz 2 AAE A3 Ao gl
= 18¢t zed Yol gle ligter BEHHY
o}, EBAEY] Zdgats B 5oto] HEA
¢l dendritic lesion, 2%F°] Geographic lesion,
179kl Atypical lesion®|{rh o & zZhepwd el A
A EFE& Spatula® o] &3 ZH2YA scarp-
ing® ¥ 0.9% AeladFgdel @7 1.5mle
Eppendorf tubeel HAHEE H820528 B sl
PCRell 214 3tsie).

2. ZEEL AMBE (Polymerase chain
reaction, PCR)
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DNAZH &€ Kowalski®e wel Fslel dAlst
Art'. HSVe DNAE Axz ¥ F&317) 93
A A 27 B UE tube® 12,000 rpmeE
5EZ fde & A4&AE Heln oAr]dl lysis
buffer (0. 32M sucrose, 10mM Tris-Hcl, 1%
Triton X-100, % 0.01% EDTA)E 40ul, %

Table 1. Comparision between clinical corneal
lesion and detection of HSV-1 DNA by

4 20ul , 2813 luldl proteinase K (6 mg/ml)&
Wol AA BEEAAM 147 EE 37EANA dFY
e, 28 F M 95xelA 1083 F

proteinase Ko #4-& AAF b 12,000 rpm
o FEZ 93] 4EAE HA FHES A
Hukgo] ol gt FTFAAL AL Il

Table 2. Comparison between past HSV keratitis
history and detection of HSV-1DNA by

PCR PCR
HSV PCR HSV PCR
clinical findings
positive negative positive negative

dendritic lesion (N=5) 2 3 Hx of HSV keratitis(N= 13) 7 6
geographic lesion (N=2) 2 0 No Hx of HSV keratitis(N= 11) 4 7
atypical lesion(N=17) 7 10 -

N= 11 13
N =24 11 13 24

Table 3. General patients characteristics

No  Age’Sex PCR result Past Hx Lesion appearance
of (Typical lesion +)
cases {(Atypical lesion -)
1 58/female + + (HSV keratitis 8 times) = (round epi defect)
2 47/male + + (HSV keratitis 4 times) + (geographic ulcer,stromal edema)
3 71/male + + (HSV keratitis 4 times) + (dendritic epi defect)
4  55/female + - (uncertain Hx) - (large epi defect, stromal opacity)
5  69/female + + (HSV keratitis 3 times) ~ (pseudodendritic epi, defect)
6  47/male + + (HSV keratitis 5 times) + {geographic ulcer, stromal infiltration)
7 65/female + -(uncertain Hx) - {round epi defect,stromal infiltration)
8 49/male + - (no Hx) (round epi defect, stromal opacity)
9  78/male - + (HSV keritits 1 time) - (large epi defect)
10 39/male - + (disciform kerititis 1 time) + (dendritic epi defect, endothelitis)
11 10/male - + (trophic ulcer 1 time) - (small round epidefect)
12 64/male - + (disciform kerititis 1 time) + (dendritic epi defect)
13 58/male - + (geographic ulcer 1 time) - (small round epi defect)
14 39/male + - (uveitis Hx) - {central round epi defect)
15  36/female - (no Hx) - (large epi defect)
16 53/male - + (HSV keratitis 4 times) + {dendritic epi defect, stromal opacity)
17 59/male - - {no Hx) - (round epi defect)
18 75/male - - {trauma Hx by wood) (multiple samll epi defect)
19 20/female ~{contact lens induced) - (large epi defect)
20 48/male +{HSV keratits 3 times) - (small ruond epi defect)
21  40/male ~(no Hx) + (dendritic epi defect)
22 78/male - -{uncertain Hx) -~ (small round epi defect)
23 68/female - -(no Hx) = ( large epi defect)
24 23/male - ~(no Hx) - (large epi defect)
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60ul 84¢ template® ©] £33 200uMe]
deoxynuclectides (dATP, dCTP, dTTP, %
dGTP), 6mMe Tris-Hel(pH 8.3), 30mM#]
KCl, 0.6mM#2 MgCl2, 2 unit® AmpliTaq
DNA polymerase(Perkin-Elmer Cetus,
Norwalk, CT, USA), 22z 20 uMe] HSV
sense 2 antisense

primer& ¥ol & 100ul &322 3ol AAIES
o B dgldMe HSV-1 ¥ 29 DNA poly-
merase gene A#d] EoldlA AEEE 22 merd
primer® ©vl=2| Bio-synthesis®# A2 5E 1<)
do] Agstdon 9rMgde e #n: 5
CATCACCGACCCGGAGAGGGACST (sense
primer) ® 5 GGGCCAGGCGTTGTTCGTG-
TA3 (antisense primer). 712! primer®] 2%l
M ZZF e g #Av|e 92bpelth. FHAL A
L F 40 cycle® HAAEHI2H 94EAM
120%, 60%o0A 180%, 28]lm T2%elAM 18021
Ags¥T, HYUNRFLEE HSV ATTC VR-
7332 7t #AAdFolF MEQ] MRC-5 A EF
(ATCC CCL-171)el #dAzl F wiFdEde s
5E HSVE Ralsled AL&slgct SdaTes
¥ HSV7F 2§54 5% sl SHaLAHNS
+ AAEch

3. FEELMEIE MES M

NH7IdB0l 2Bt M

2ERFLANN- AE 10ulE 2uld gel load-
ing buffer (Typel) &} 42 ¥ ethidium bromide
7} B9 & 3% metaphor agarose gel(FMC
Bioproducts, ME, USA)9l 3% ¥ 1X TAE
buffer(0.04 M Tris-acetate ® 0.001 M ED-
TA)E o83 H7194F 3t a2yF UV-
transilluminatorellA] polaroid camera® ©|-&&
o ARx A<dsidct, o|df DNA size markerZe
u]= Bethesda Research LaboratoryAhe} 123
DNA ladder ¥ 100bp ladder& AHg-3tsc}”.

2) Southern blotof| 2|8 SEELAMELE AE
o M
2R FLANE B Hr)l A8 a8lm 3

g3 FEHAEAE dotir] #1314 Southern
blot hybridization& A&t}

Ha A9 EE geld denaturation solu-
tion (0.2 N NaOH % 1.5 M NaClelA 1583t
78 % neutralization buffer(1.5 M NaCl %
1 M Tris-HCI, pH 7.0004 1583 & o
nitrocellulose NC) filter2 S8 HA ANtk
28 MolAHa, elm A4 80=A 908D F
o] mAAZl % hybridization®& AAEH
Prehybridization® 50% (V/V) formamide,
0.1% sodium dodecyl sulfate(SDS), 5%
Denhardts £94(0.1% polyvinylpyrrolidone,
0.1% bovine serum albumin, 2 0.1% ficoll),
5 mM EDTA, 75 mM NaCl. 250mg/ml
salmon sperm DNA7ZF &#8 &doA 44 42
Tl 16417 A3 e, hybridization® %
FELS Aager Ak YA (32P-dCTP)
& EAE HSV DNA polymerase genes 471§
Aol Fdated AN 42EA 182 AAEATE
a8 & NC-filter& 2 X standard saline cit-
rate(pH 7.2) 3 0,1% SDS #9422 0=l 5
B2t M3% Kodak X-Omat(Fastman Kodak
Co., Rochester, NY, USA)& o834
autoradiography & AAlstdcH”,

A
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=
A

o

2 o

B ¥ 2188 PCRE primer?t 5o]&HA
HSVE FZ&exE dolir] flsld HSV-1&
¥ £3la] cytomegalovirus(CMV), varicella-
zostervirus (VZV), hepatitis B virus(HBV),
% Epstein-Barr virus(EBV)¢] DNAE ©]&3}
o PCRYS B0l A& o F 48 APz
H(Fig. 1). ¢ 2 4% PCREY HEE &
ol 7] ¢ated TCIDAO(tissue culture infective
dose 50y we}l A4kE viral particled £ 8hod
PCR& #A18% Southern blot analysis® 3 &
# 2ule] TCID50/0. 2mi(eF virus particle = 5
M 7R HE 7FestAv(Fig. 2).

Herpetic keratitis® 214%& gbe] Zwto g
#E Kowalski®el PCRYRel whel HSVEA

(1999)21



- B e

M1 23 456 M

123BP
-/
—92BP

Fig, 1. Specificity of RCR detection of HSV DNA
polymerase gene from various viral DNAs.
Lane 1-6 and M represent negative con-
trol, HSV-1 DNA, cytomegalovirus DNA,
varicella-zoster viral DNA, hepatitis B
viral DNA, Epstein-Barr viral DNA, and
123 base pair(BP) molecular size marker,
respectively. Amphfied band of the appro-
priate size(92BP) are seen only in the
HSV-1({lane2).
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g &AP‘@' A% F 267 JMHE F 1270604
HSV7t 5900 Fig. 3, 4. PCRAEE 37
&8t t*%?} 7d%-9} Southern blot analysis
& AAIF Aol vzher) vlesd ot (Fig. 3). <
4 2743 vlas B d¥EQ] HSV Zakddy
2E BRl THF 490(57%) )X PCR YA€ B9
2 vEEAQ HAE B 1795 79H41%) oA
PCRY4& Hvl zelz, 34 HSV Zud o
ol UAU™ 13%+F 7¢H64%) 1M PCR F4& B
A3 HAWHl gD 1193 424 (36%) <A
PCRY¥E& Bk =g Ad2Q Wil AW
ol FAlel AN 69HF 3% (50%) A2 PCRY¥
A& 5y

a2 3

HSV+ large DNA Virus 84 #g o) Eo}
A AREAERL QIFE 90% hgol FAeha) obde
Btk A E virus WARYY 2R 4
Z2F weh b A7 Fdeg 2 Qlost
HFAHGE] gHsle Alvlel tA] ANA £2 5 wa
kA HaE JehiA g€o R Aee g
2Rl F4E vellAl e g Aelo)x| T o)
AIDS &z}, bzl A7loldgkzl 5 AlA| Hio]r]
&l et At Forstel o @y rbsAe] ¥a
FobAal HSVel it 2ok U A ayo] 7w
e To f72we] wel FEsln me gy £
840 t& #Azlzm Yok olejd HSV Keratits

Fig. 2, Sensitivity of PCR detection of HSV DNA polymerase gens from MRC-5 cell suspensions by

Southern blot analysis.

Lane 1t 4ul of 10"™ TCIDs0/0. 2ml{about. 10° viral particle),
Lane 2: 4ul of 10*" TCIDs0/0, 2ml(about 10" viral particle),
Lane 3: 4ul of 10"™ TCIDs0/0. 2ml(about 10° viral particle),

Lane 4: 4ul of 10°™

TCIDso/0. 2ml(about 10° viral particle),

Lane 5: 3ul of 10" TCID50/0. 2ml(about 7.5 x 10' viral particle),

Lane 6: 2ul of 107
Lane 7: 2ul of 10°7
Lane §: 4ul of 10°™
Lane 9: 3ul of 10°™
Lane 10: 2ul of 10*

TCIDs0/0. 2ml(about 5 x 10' viral particle),
TCIDs0/0. 2ml(about 2.5 x 10' viral particle),
TCID50/0. 2ml{aboyt 101 viral particle),
TCIDs0/0. 2ml(about 0.75 x 10' viral particle),
“TCIDs0/0. 2ml{about 0.5 * 10' viral particle),

Lane 11: lul of 10*™TCIDs0/0. 2ml{about 0,25 % 10" viral particle),
Lane 12: negative control. Last positive dilution was lane 10{about 0.5 x 10" viral particle).
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gztel 8218 g3 ddanz g HAgee] A
ol =&o] €y o|s} @A HAlA zde] Ha
3l HSV Keratitis®l HAMEH zvioze
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Fig. 3, (A) Electrophoretic analysis of PCR
amplification products from speci-
mens obtained from patients who
were suspected of herpetic keratitis.
N, M, and P represent negative con-
trol, 123 base pair(BP)size marker,
and positive comtrol, respectively.

(B) Southern blot analysis of the gel in
panel A. Amplified band of the
appropriate size(92 BP)are seen in all
of the lanes.
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HaE A& APEd AW AEE Be
Giemsa @44, F3YAE o] &air FdE =3
o MEHa MEAL] HSV Age A3l ¥39
AW (FAMA), &E2E ol &M HFAEEFEH
HSV Ag®& AA3H= Immunoperoxidase test 7t
e #A wogtael zgloZE HSV Ag
B EXE AgH-g AMEsted HSV Agds HMste
Herpcheck (HO)# I Hour enzyme - linked
immunoassay (IEIA) 7+ lx HSV < Zd®
AXE filter & ol &8 HMEE Enzyme
immunofiltration {IF), 28l3 HSV Age® =
F¥ Latex & ol&#4 HSV Agg& #HAMdsl=
Latex agglutination (AGG) ol UeF*?. <l&lg
AAHES HSVY Ag olvh Abg FMshe 1M
A HAbgelw 23 Q) npelgi 28 ldle W
yol ofjehE vdo]l gon oerix| 7|75 3
3w FPstan sUE Ve AR Bl
otk A porEs HASE B Ax
g B3 HSV A E #ERlshs Wgel lou
ol & #slr] 2-TdH Alite] A== ©Ee] itk
¢, 3o EoME T Tag DNA poly-
merase 2 AHE &% 8783 (Thermal cycler)
B o] galr MY o® DNA §4 vrgg 71
g PCR Wol 7Has] Ak,

2 BAE gEEA ddstd, £4 dAasd
denaturationAlZ1 % 2tuxlske DNAC &l
A%sle Oligonucleotide primer® 972 (aneal-
ing) A7l &7lel meelM <bg% DNA poly-
merase® 7189 primer elongation®] Yol
ol2{g Y& vtEH o g AlSEH primerd AE

M OISIE T 18 o 2922 23

= .
BP

Fig, 4. Electrophoretic analysis of PCR amplification products from specimens obtained from patients
who were suspected of herpetic keratitis. N, M, and P represent negative comtrol, 123 base
pair(BP)size marker, and positive comtrol, respectively. Amplified band of the appropriate
aize{(92 BP)are seen in lane 4- 8, 14, 20, and 21.
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@ B4 DNA segment’} $E=o FA=HA €
t}. F4E DNA segments A7]9 %3 Ethium
Bromide@ ¢ F8 #4 & & gm0,
PCRYE HAAME W 23 DNAE B
el DNAR FEA1A §484 UelA HSV A
el & E28% & 7FeAE AAEA =AUk &
Ae] thare]l © 1738l atypical lesion & 7%§-
78 41%) 7} HSV DNA 94§ Jehlio] 34
Agtemy 2t 84 de g =dE F de
Rog Hojzith }AHHo gle 3¢el HSV
DNA %Aellzn HAAMHY] {7 e a4
AE PCR Adte VoA @urt 2sBE (A%
H gogs 2w 224dE Y + e
A5EH, PCR #4& B8 21de =g &Y
& %1& Aelty, olgt o] PCR AAbgel HSV
DNA & ZAgled szn tdsiy Uidze &
43 whol . HSVe 2§ zhuh 4

Aoz

]
3 daanvte gy do] ofed HHFAQ
ko] YzHew Agstel Ay} AR
&5 Felgtn Az, W HSV Keratitis
#8249 Dendritic lesion® BHY 5% 3¢
x PCR&Ae AnE rygoul, dulols] sz
¢l 3% Acyclovirst®dmel, 1% Triflorothy-
midine ¢tebE ©E F& WERdsl A8 2
ureE Koy zheae A f7t o FolHct o]
= A A} FAREFA AA7E L =UA
U4 PCR 9&4& 2ng 4 2lan olze] fle
2 Az B e Al A9 MY vlo]
#1242 o] W} ol HIYAY eln] HAE A
g ARl ulelzl 2o 7 VR HAE 7t
Aol slek, olal7lzle PCR Yol B33 o3
A2AQ 7lgo]l HadE wol 1 HAME HAL
Eol oo 2% Hu ZAHAE 1) wiA & 5
givke 3= AREn dev 99 A3 Primer
oF Aure-3o] MFETH YAHes godn
F&A o8 b,
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