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Western Blotting Analysis and ELISA on Serum Antibodies against Herpes Virus
Type—2 (HSV—2) among Uterine Cervical Cancer Patients and Healthy Women
Yukiko MAEDA (Department of Virology, Institute of Tropical Medicine, Nagasaki
University)

Abstract: Antibodies against HSV—2 early antigens (EA) prepared from infected
HEp—2 cells were analyzed by the Western blotting method using 20 each individual
sera from uterine cervical cancar (CaCx) patients as well as from healthy control
women. The number of polypeptide bands reacted with CaCx patients’ sera were
generally more than that with healthy controls, especially for IgM than IgG—class of
antibodies. IgM antibodies against 3 bands with estimated molecular weight of 110k, 74
k, and 64k daltons were more frequently detected among CaCx patients than controls
with statistical significance level of 1%. While, IgG antibodies against 100k dalton band
were more frequent among CaCx patients than controls with statistical significance level
of 5%. The 110k and 64k dalton polypeptides were more abundant in nuclear fraction,
while 74k dalton polypeptide was more in the cytoplasm. The EA primarily containing
110k and 64k dalton polypeptides was prepared from nuclear fraction of HSV—2 in-
fected HEp—2 cells after 12 hours of incubation in the presence of cytosine arabinoside
(Ara—C) and was used to measure IgG and IgM antibody ‘titers among CaCx patients,
other cancer patients as well as healthy controls by the indirect micro ELISA. An-
tibody titers against HSV—2 virion antigen was also measured and compared by the
same procedure. Significant difference was observed between CaCx patients and healthy
controls and also between CaCx patients and other cancer patients in their IgM titer
distribution against EA at 1% significance level. Percentage of the specimens with IgM
titers exceeding the upper limit of healthy controls (360) was 10.8% for CaCx and 1.9%
for other cancer patients, while, difference in the IgG titer against EA was observed

between CaCx patients and healthy controls at 5% significance level. In contrast, titers
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Photo. 2. Localization of several HSV—2 EA polypeptides reacting with CaCx
patients’ IgM antibodies in HEp—2 cells as shown by the Western
blotting pattern on the left and its diagram on the right. Inf: infected
cells, M: mock infected cells, W: whole cells, N: nuclear fraction. C:
cytoplasmic fraction, Three CaCx patients’ sera were pooled and used

in the staining.
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al., 1979; Burnette, 1981; Naser and Milten-
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e, IgMPUABIEIZ 122065 R s kim i, 200
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ELISAR#HIHUR & L TRV,
ELISA : Mgk (Voller et al., 1976) %
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Morita et al., 1982).
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Photo. 1. Patterns of the Western blotting staining of HSV—2 EA by IgM antibodies

from CaCx patients.
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2 EA polypeptides.

: reacting with IgM antibodies from CaCx patients sera (lanes 1 to 20)

: reacting with IgM antibodies from control sera (lanes 21 to 40)
: reacting with IgG antibodies from CaCx patients sera

: reacting with IgG antibodies from control sera.
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Fig.1. Western blotting detection of HSV
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Fig. 2 12MEELISAK X 2 TEEREE L@
AR UE O REEE OHSV — 2885 iz i+
BIgMB L OIgGHLAlinHE > i %, Fig. 3 i
virion X+ 3HEKMOBES i FThEFRRL
Tw3, Table 2 BFZEhFhO IV — FOHUKS
DHFAEHE (GMT) & LR EEEE CEEAD
PR LR 282 2EXRTEOHMES%ERLT
W5, BEAOMPMECH T3 IgM fik{fio
Rix360ThH -7z, TEREBEACTZTAUEY
ATEP22E (FEEBEEDL.8%), fhof@d
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(2.9%) 2MEH ADE &R L pMuomES Tkt
DX H>RFEERONehoTz, X, virdonizX§ 3
IgGHUKME Tl FEEREZ D104 (5.0%) & o
BREED 24 (3.7%) BMEE A0 LRL E0EZR
L7z,

KO TEPHRE R O virion 1245 IgM R*
IgG ELISA filkflinBEEEREE &SN — 7HD
BAHEDREIZOWVTITY Table 3 iKE L. F
BERERE L 2w Ao RIc T 51gM
ROPIgGHAKFIZBERELI%B TEREEZERD D,
virioniz 5t L TIRIGGHIA D A EMREK S % THEZE
DR O, TEEREE L hoBRADBIZIX
PRI i 2 IgMBUA I COLBERE 1 % TF
BERRDR, —F, hoBEELEEAOKTIX
WHATLR B Ovirioniz 5 3 IgG & RIgM ¥tk 3t iz

Table 1. Polypeptides of HSV-2 early antigen detected by the Western
blotting using Sera from CaCx patients and healthy controls
IgM IgG
Band CaCx Healthy Molecular Band CaCx Healthy Molecular
No. patient control weight No natient control weight
1 8 7 1 3 3
2 1 0 2 10 4
3 8 7 3 6 0* 100k
4 2 2 4 2 2
5 13 3* 110k 5 3 0
6 12 6 6 5 4
7 0 2 7 4 0 75k
8 7 2 8 3 2
9 10 2% 74k 9 2 0
10 1 0 10 2 1
11 11 2% 64k 11 2 1
12 2 1 12 2 1
13 1 1 13 2 0
14 7 3 14 3 1
15 3 0 15 2 0
16 5 2
17 10 5
18 10 4
19 2 1

Molecular weights of polypeptides were shown only for those combinations with significant
difference between CaCx patients and controls at 1% (*) or 3%(*) level.
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against virion antigen showed significant difference at 5% level only in IgG antibodies
between CaCx patients and healthy controls. Correlation coefficients and equation of
linear regression for each combination of antibodies and antigens indicated some dif-
ference between CaCx patients and healthy controls in terms of production of HSV—2
EA and virion, or their antigen recognition process. Follow—up studies on 39
postoperative CaCx cases showed that recurrence was observed among 5 of the 11
cases with significant increase in their IgM—ELISA titers against HSV—2 EA. No
recurrence was observed among 28 cases with decreasing or constant IgM—ELISA
titers during observation period, although 3 of them showed high IgM titers exceeding
the upper limit of 360 for healthy controls. Difference between these 2 groups was

statistically significant of less than 0.5% level.

Key words: Western blotting, Early antigen, Herpes simplex virus type 2, ELISA
Trop. Med. 28(3), 165—178, September, 1986
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19705 fii 0> & FEBRFE & B~ X271 L2
2% (HSV—2) R&f & oBIE R~ 5 TLIE,
BRELEBEALHR L T2 MEEFATEISR I
nT&7 (Rawls et al., 1977). #DfFEEH 5%
DIAHR 2 RERHEHUR &+ 55 (Aurelian ef
1973a, b, 1981; Hollinshead ef al., 1976;
Gilman ef al., 1980; Dressman et al, 1980
Kaufman et al., 1981), F&$EHRE ¥ Ml
WOHSV - 282 DNAZ W LIZRNADKRH

(Frenkel et al., 1972; Eglin et al., 1981;
McDougall et al., 1982), JE#EE» SHSV—20D
578 (Aurelian and Strandberg, 1974) o0 #H4E
BRENTEN, HSV-2L TEGER L O #E %
LEME T MELDHY (Notter and Docherty,
1976; Heise ef al., 1979; Arsenakis ef al., 1980;
1981), KIZHHE MR EE
Tig, £ TEEFIHSV-2L U1 B~
2y A A (HSV—1) RYPHEp—2ffifan & v A
A BRATDIIFRE (EA)ZRB L1 AF o 55—
€ (HRPO) CER@ L 7<%, BEHEELISAKICL>T
TEEREE M L EE AMEOTK2RE L

(Maeda et al., 1986). ZORFRETEEMEHICIX
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UMl oM AP ER X v b RWELETF
ETAENHIE LI, 2O HEDRE I QN3 A

al.,

Arsenakis and May,

bighotz, 22 THEIVT RS v T vy MEZ
XY R0B/DFEEBEE LEE AMEFEOHSV -2
EAlCH+ 2 RICHZ@ER L, BF ACHEL <F
BERBBME L RIGT 2HEM LR XTF Ko
HEZHAX, ChooR) R7F F 28 LliinE
# HSV—2 K% HEp—2 Ml L v i#B%L, Z
DR K OHSV—2 virion#iJF # A\ 7z #ELISA
Bicky, FEEBEE, BEARVZOMORERE
HoOIgME RIgGHURIc EEER D 0B 2K
Lz,

HHEERZE
YA VR : HSV—2 (Savagebk) % vy, RGfliit
T ETHMEL., SR A V2 EES
Tz Az ZVerofflia CHFER, BEO TE
L, —T0CIREL.
#ABY : Verofif 27 A /L 2 DA L BEAERIEIZ,
HEp—2fifgd v x4 7wy FEROELISAH
VEFURERIc Zh2h vz, WifEk37°C <10
%t R4 iME (FCS)% & trEaglel® THE&E L7z,
WRIE : FESREH2044 257ME, BEA
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Fig. 2. Distribution of IgM and IgG ELISA titers against HSV—2 EA antigens
in sera from CaCx patients, other cancer patients and healthy controls.
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Table 2. Geometrical mean titer (GMT) and upper limit of ELISA titers
Immuno Assay Specimens ELISA Titer ‘ Number and (%)
Total ——| over healthy
globulin .antigen Categoly nul(:lger GMT upper limit ‘ upper limit
Healthy 164 118 360
IgM CaCx 201 224 3000 22 (10.8)
EA Other Cancer 54 133 394 1(1.9
Healthy 167 8580 61236
1gG CaCx 204 13602 80000 3 (1.5)
Other Cancer 54 10713 56558 0Co0 )
Healthy 165 42 222
IgM CaCx 204 52 560 6 ( 2.9)
Other Cancer 54 47 148 0Co0 )
-—— | wvirion
Healthy 165 5961 30239
1gG CaCx 202 8672 175124 10 ( 5.0)
Other Cancer 54 10983 162142 2(3.D
Table 3. Statistical significance level between ELISA titers
CaCx & Other cancer
Assay antigen [Immuno globulin —
| Healthy Other cancer | & Healthy
| .
EA IgM 1% 1% 20—30%
‘ IgG 1% 5—10% 10—-20%
o IgM 5—10% 30—40% 40—-50%
virion
IgG 5% 50— 60% 10—20%
Table 4. Correlation coefficient (r) between ELISA titers
X-axis Y-axis r-value
Immuno Assay Immuno Assay CaCx Healthy
globulin antigen globulin antigen patients ‘ control
IgM virion IgM EA 0.434 0.257
IgG EA 1gM EA 0.564 0.559
IgG virion IgM EA 0.298 0.320
1gG EA IgM virion 0.625 0.241
IgG virion IgM virion 0.176 0.336
IgG virion 1gG EA 0.188 0.429
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Table 5. Equation of linear regression line (Y=A+BX)

}7(-~axis Y —axis CaCx patients Healthy contro]
Immuno Assay Immuno Assay A B A B 7
globulin antigen globulin antigen

IgM virion IgM EA 1.68 0.34 1.66 0.22
IgG EA IgM EA 0.41 ( 0.45 0.57 0.38
IgG virion IgM EA 1.77 0.13 1.30 0.19
IgG EA IgM virion 1.27 0.07 0.84 0.18
IgG virion IgM virion 1.20 0.10 0.71 0.23
IgG virion IgG EA 3.63 0.99 2.40 0.38

Table 6. Change in IgM-ELISA titer against HSV-2 EA during
follow-up studies on operated CaCx patients

IgM-ELISA titer Number of cases
Recurrence
Change limit 360* Total
+ p—
over 1 4
Increase
under 2 5 7
Decrease or over 0 3 3
no change under 0 25 25
Total 5 34 39

* Upper limit of IgM-ELISA titer

healthy control.
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Bic FEERES LEEAOM TR L 20BN EH
BAREM A RB I NG, ZORRE LT, FEER
MR HSV — 20 WIAVLUR 23% < S8+ % L #E{Lic
Dl B HDH, LU ARICIRES L v £ <
FHA 500, BELZMICHSVARGE LT
Woh, KIEZHAGHRTROM, WHIFURRBO A5
= AL FEEREE L oBRELRNT FEEREE
HLHEAORBICERS ZWHEELEZOND.

A x5 21gM  ELISA$UA i o A5 5 A
(Fig. 2) RUWitkifio LR (Table. 2) 2> &1
PRI+ 51gM  ELISAPUIKST 53360 #8256
TR TESHEO TR 1R E L, £/-Table 6NKR
2 6B R E P ICHSV -2 R I/ + 5
IgMuithflio ER L7a5a iz FEEE RO
WERES Z L bHETRARAVYLEEbRS.

B, FTEGRORY ) — =7 dvaginal
smeariZ X MBI L Y Tbh D HELES S
DIFENOPBRETH B, MEPICRASPOT
EEICERI R - — R RO 52 L RlER
IEERBZOZBEO LRI A LEbhd. B
LE TWL OO FERERENIEOME N S h
TV BT bRV EEEAL OENRH L2
TRLFHBRCEBRL Thiew (Levi, 1971
Gall et al., 1973; Chiang ef al., 1977, Kato
and Torigoe, 1977; Ibrahim et al., 1979;
Hainess et al., 1981). Z DR IZR LIz HERR
ot muiikiizrt b o ERoFohsE
&G BRI O B L BeBRBAD ShicE» S
Fﬁﬁﬁi@?ﬁﬂ%ﬁ&ﬁﬁfﬁﬁs%aﬁﬁfFﬂ)v—ﬂ—c‘:
LTHAWwWHhDERDEZ LN D LB bhb.
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LRI ETRIC T 5 RIGA % — v ERE LT,
TEEREEE O MFETES ALBICHETED %L
ORYRFF FERIGLTEY .. 2 OEANIZXIGEH
KX v L IgMBLik T B bhic, o TEI10K,
74K, 64K D R ) R 7°F Rz o+ 5 IgMFLk o K
Wi FEEREELBEATEEEND D, IgGH
KT TEIOKD R Y ~7F Rig w4 2 RIGH
ICHEMTERRD bz, 7 TEIIKLE64KD
RYRTFF FFELE L TRHEFETHDICHL T,
SFEMKORY R7F Fid ZiclilREICFEL
720

HSV —2R4-HEp — 243 # Ara— CHE T IZ 12FF
BEEL. 250 THIKLMKDO R Y 27 F
FEEOGIEEHE L. MEMBELISA LY F
BREEE. BEA. ROZ o iE 8 Mo
IgG R IgM#Likdii 2 f@E L. virioniZ 4 54K
{lDFEER L LB L7z, RIS 5, [gMitik
i FEREEEELHMEA. RKOTEEREARL
FOMORBEEA L OMICEBREL % THEERZRD
oo H ADTUAM LR Toh 2360LL LofEZRL
T EZFEEEE A T2 (10.8%), fhofEER
T14 (LIDFEL 7z, WHRICHT 51gGit
KAl T FEEREES L EE AORICERES % T
BEXE D, 7., virionHFiZ L TIRFE
FREEE L EE AOH ClgGHk TOLERES %
THEZER D, DRHIE & virlonHl Iz 4 %
MG&U&Mﬁwm%n%hmﬁfmm%%ﬁa@
TREROFRED S FEEREE L @EADRIZ
HSV — 20 )5 & OtvirionTE B~ . v Lid
FRHEPURE L L TREBT 28RNV TEDDH S
HBHER Sz, FEERBEAOMBBHRE LT
- 1239z > T, HSV — 281 iz 4 5 1gM
ELISAHUKAf 23 E & L7211 5 flic FERIED
BREERDLOICHL T, JUAMA TRV LIEZE
{EL 72 A 72 28BN I3 TR IRD HHhF, Wk
Z a0 5% T TABETH - 72,
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