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In situ mRNA Hybridization and an Immunohistochemical Study
of EGFR in Uterine Cervix Cancer

Hyang Mi Ko, M.D., Chang Soo Park, M.D. and Sang Woo Juhng, M.D,

Depariment of Pathology, Chonnam University Medical School

Epidermal growth factor receptoriEGFR) is an intergral membrane protein. Overexpression or
mutation of EGFR may play a role in carcinogenesis. Recently, many molecular biologic tech-
nigues have been used to study expression of oncogenes, One of them, in sirn mRNA hybri-
dization, using paraffin embedded blocks, offers a unique means to allow precise localization
within histological preparations, and also overcomes problems relating to translation defects and
abnormal translation.

In order to confirm the usefulness of epidermal growth factor receptor as a tumor marker,
and to compare the expression of EGFR between in situ mRNA hybridization and an im-
munohistochemical study, in siftu mRNA hybridization was performed along with an immu-
nohistochemical study for EGFR in paraffin sections of 84 uterine cervix carcinomas. A positive
reaction for EGFR was observed mainly in the cytoplasm of tumor cells. The vascular muscle
layer and uterine muscle tissue around the cancer nest revealed a positive reaction in im-
munohistochemical stain for EGFR, with a negative reaction for EGFR mRNA. In the cancer
nests, the immunohistochemical positive reaction for EGFR was strong in differentiated cells and
keratin pearls, but a strong positive reaction for EGFR mRNA was localized in undifferentiard
cells. The overall positive of immunostaing for EGFR was 77% for uterine cervix carcinoma;
71% for carcinoma in situ, 71% for microinvaseve carcinoma, and 89% for invasive carcinoma.
The overall positivity of EGFR from in site mRNA hybridization was 94% of the uterine cervix
carcinoma; 93% for carcinoma in siru, 93% for microinvasive carcinoma, and 96% for invasive
carcinoma.

From these results, EGFR is a useful tumor marker for uterine cervix carcinoma, and in sifu
mRNA hybridization has greater sensitivity and specificity than immunochistochemisiry. (Korean
J Pathol 1995; 29: 343-351)
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Table 1. The positivity of EGFR in site hybridization for EGFR mRNA in uterine cervix carcinoma

EGFRE mENA
Mo, of e
Type ) Pisitivit
cases 0 i + + 4 4 d
CIS 28 2(7.1%) 310.7%) 5(17.9%) 18(64.3%) 26(92.9%)
Micro 28 2(7.1%) 4(14.3%) B(28.6%) 14(50.0%) 26(92.9%)
Invasive 28 1(3.6%) I10.7%) 6(21.4%) 18(64.3%) 27(96.4%)
Tonal B4 S(6.0%) THM0%)
Table 2. Immunoreactivity for EGFR in utering cervix carcinoma
EGFR mRNA
No. of e .
T Pisitivity
TP CiGeS 0 + _— o
CISs 28 B28.6%) 4{14.3%) B(21.4%) I35.7%) 20071.4%)
Micro 28 8(28.6%) 10.T%) §(28.6%) O(32.1%) 20(71.4%)
Invasive 28 310.7%) 4(14.3%) 5(17.9%) 16(57.1%) 25(89.3%)
Total 19{22.6%) 65(77.4%)
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Fig. 1. Positive reaction is noted in the basal ccll and prickle cell layers of nermal squamous cell epithelium.
EGEFR in site mBEMNA hybnidization

¥ig. 2. Reserve cells of the endocervical glands and tumor cells are positive,
EGFR in site mRNA hybridization

Fig. 3a. 3b. Moderaieida) and severo(3b) dysplastic cells reveal a positive reacrion,
EGFR in sitw mBNA hybridization

Fip. 4. Most infiltrating tumer cells show a srong posilive heaction. EGFR in siie mBENA hybridization
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Fip. 5. A positive reaction of the suparficial layer is srronger than the basal cell and prickle ¢ell layers in normal squamons
cell epithelium. Immunohistochemisoy of EGFR
Fig. 6. Rescrve cclls of the cndocernvical plands arc posidve. Immunohistochemizsiry of EGFR
Fig. 7Ta, Vb, Moderote{72) and severe{7Th) dysplastic cells reveal & positive reaction.

Immunochistochemivsiry of EGER
Fig. 5. Moal wimor cells revepled a sioongly posilive reacion in invasive Carcinomi.

Immunohistechemicsiry of EGFR
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Table 3. Comparison of the staining intensity for EGFR
between in sith mENA hybridization and im-
munohistochemicsiry

EGFEmRMNA
0 + ++ +++
EGFR
1] 3 7 3 (3]
+ ] 1 3 7
++ 1 | 3 14
+++ 1 1 10 24
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Table 4. Comparison of positivity for EGFR mRNA and EGFR in the keratinizing and non-keratinizing squamous cell

carcinoma of the uterine cervix

Type No. of EGFR mRNA Pasiti- EGFR Pasiti-
cases _ N + + vity( %) 5 N L4 4 g vity(®)

Keratinizing 10 1 I 5 3 9(90) 1 3 2 + 9(90)
Mon-keratinizing |8 0 2 | 15 16(88.9)

18 100) 2 1 3 12
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