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Roles of growth factors and oncogenes on cervical carcinogenesis in transgenic
mice
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In this study, we examined the impact of elevated several growth
factors/oncogenes in cervical epithelium of transgenic mice. We generated transgenic mice those
overexpressed transforming growth factor-a (TGF-a ), c-src or insulin-like growth factor-1 (IGF-1)
in epithelial basal cells driven by the keratin 14 (K14) or keratin 5 (K5) promoter.

Histopathologic changes were assessed in uterine cervix of 12-month-old TGF-a transgenic mice, Src
transgenic mice and IGF-1 transgenic mice, compared to age-matched non-transgenic littermates. The
incidence of cervical intraepithelial neoplasia 3 (CIN3) was 37.5% (6/16), 30% (6/20) and 20.8%

(5/24) in TGF-a transgenic mice, src transgenic mice and IGF-1 transgenic mice, respectively.

Constitutive exEression of growth factors/oncogenes, including TGF-a , c-src and IGF-1, and

activation of the epidermal growth factor receptor in epithelium of uterine cervix may play an

important role in tumorigenesis in this tissue.
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Materials and Methods

Analysis of tumorigenesis in uterine cervix of growth factors/oncogenes transgenic mice

‘We generated transgenic mice those overexpressed c-src or insulin-like growth factor-1
(IGF-1) in epithelial basal cells driven by the keratin 5 (K5) promoter. KI14.TGF-a
transgenic mice were obtained from Dr. Michael P Rosenberg (Piedmont Research Center,
Morrisville, NC, USA). H.lstopathologlc changes were assessed in uterine cervix of 12-
month-old K14 TGF-a transgenic mice, KS.src transgemc mice and K5IGF-1 transgenic
mice, compared to ags non-tr
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Materials and Methods

Analysis of carcinogenesis in uterine cervix of E2F1 transgenic
mice

We generated transgenic mice those overexpressed E2F transcription facter 1
(E2F1) in epithelial basal cells driven by the keratin 5 (KS) promoter.

Hi: thologic ch were d in uterine cervix of 12-month-old K5

E2F1 transgenic mice, compared to age-matched non-transgenic littermates.
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CINs in K14.TGF-ao Tr ic Mice
Hyperplasia CIN3
Nontransgenic mice 0/10 (0%) 0/10 (0%)
Transgenic mice 13/16 (81%) 6/16 (38%)

CIN 3, severe dysplasia + carcinoma in situ (CIS).

CINs in K5.src Transgenic Mice

Hyperplasia CIN3
Nontransgenic mice 0/10 (0%) 0/10 (0%)
Transgenic mice 18/20 (90%) 6/20 (30%)

CIN 3, severe dysplasia + carcinoma in situ (CIS).

Uterine Cervical Carcinogenesis
in K5.IGF-1 Transgenic Mice

CIN 3
Nontransgenic mice 0/35(0%)
Transgenic mice 5/24 (21%)

*These findings indicate that constitutive expression of IGF-1 in epithelium of
uterine cervix can drive tumorigenesis in K5.IGF-1 transgenic mice.

S-month-old K5 E2F1 Transgenic Mice

nonTg

Epidermal hyperplasia,
especially around eyes

10-month-old K5 E2F1 Transgenic Mice

Macroscopic Lesions in K5 E2F1 Transgenic Mice




Microscopic Findings in K5.E2F1 Transgenic Mice
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Dysplasia-CIS

Cervical Carcinogenesis
in KS E2F1 Transgenic Mice

Development of SCC

Nontransgenic mice

6 months 0/ 6( 0%)

12 months 0/ 7( 0%)

Transgenic mice

6 months 0/ 8( 0%)

12 months 6/16 (38%)
SCC, squamous cell carcinoma
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