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MOLECULAR EPIDEMIOLOGY AND CANCER PREVENTION
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Environmental factors act in concert with individual susceptibility to cause most human cancers.
The modulation of these environmental factors by host susceptibility has rarely been evaluated.
Recently, the molecular epidemiology of human cancer has been extended to a study clarifying
individual variation and gene-environmental interactions by integrating molecular biology, in vitro and
in vivo laboratory models, biochemistry and epidemiology to infer individual cancer risk. This article
briefly reviews genetic polymorphisms frequently used in molecular epidemiological studies and shows,
as an example, a possible association between the genetic polymorphisms of CYP17 genes and prostate

cancer risk.

(Acta Urol. Jpn. 47: 833-836, 2001)
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Environmental Effects

* Chemical Carcinogens
Anmines, AFB1,

= Dietary Factors
Fat, total energy, vitamins

« Infections
Helicobacter, HPV, HCV
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Genetic Predisposition

* Germline Mutations
BRCAI, p53, VHL

* Genetic Polymorphisms

Detox:ﬁcatlon enzymes
CYP, NATI, NAT2, GST),

Growth factor and receptors
DNA repair enzymes

| Genetic and/or Epigenetic Alterationﬂ

Fig. 1. Environmental and host susceptibility factors in human cancer.
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Table 1. Prostate and key genes with poly-

morphisms

* Genes encoding the enzymes involved in androgen
metabolism
Androgen receptor (AR)
Steroid Sa-reductase type II (SRD5A2)
Cytochrome p450cl7 (CYPI17)
* Genes encoding the molecules assoctated with cell pro-
liferation and differentiation
Vitamin D receptor (VDR)
Retinoid receptor (RR)
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Fig. 2. The androgen metabolism pathway.
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Fig. 3. CYP17 polymorphism in the promoter
region.

Fig. 4.

The CYP17 gene PCR-restriction frag-
ment length polymorphism analyses.
M: size marker, A1/Al: Al homozy-
gote, A2/A2: A2 homozygote, A1/A2:

heterozygote, N: negative control,
arrow : undigested PCR product.
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Table 2. Listing of genes in which germline mutation predispose
to susceptibility to cancer and other neoplasms
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1) #EFMiE RB WA, BRNE

2) Li-Fraumeni JE&EE 53 RIRE, B, BEBERE 2

3) R RGRIEE APC PN

4) TRERNEREE 1 B NFI ERRMERE, MR

5) REAHRHENEE 2 2 NF2 TAEHENE, RENERE

6) WAGR JfEREE WwT1 Wilms JE%

Denys-Drash fEREE

7) von Hippel-Lindau J& VHL mEE, BE BedE

8) AEHIMEREILAE 78C2 B E G RRTE, LB E

9) RixHEEE p16/MTS1 EMELE

10) FIKMEFLHE BRCAI L, IRESE

BRCA2 L%

FERIZTF

1) ZAWERE 2 7 RET IR BAE, BEMiaE

2) BEMAFRET MM MET B (FLEK)
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Table 3. Three categories of indication for
cancer predisposition testing

Group | BIEZFIREDERMIFELINKE. 28
HRED L ODOREERPEETH 5.
(APC, RET, VHL, RBI, NFI, NF2 %z ¥)
Group 2 FEHREBEFLEOHRBEMNL OMFHIDH HZE
HLRIR TS, BREDA Y » b &I
B L CIBIREBR 72 AMREDS S L REH A &%
ZAbhb.
(MLHI, BRCAI, p53, CDKN/pI6 7 &)
Group 3 KELEBETFERLOBHEITZEI TR,
ZHEEOH RSN,

(ASCO, Cancer 80: 632-634, 1997)
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3% <, PO ELOBFERBESAHTHS group 3 12
TEINLRELDTHS.
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na.
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