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Effects of TCDD and DES on the Gene Expression of
Reproductive System

Kaoru Miyamoto

Department of Biochemistry, Faculty of Medical Sciences, University of Fukui, JAPAN
CREST, Japan Science and Technology

We have identified sensitive genes to endocrine disrupters expressed in mammalian
reproductive system. Combination of subtraction cloning (Representational Difference
Analysis) and DNA microarray technologies enables identification of several hundreds of
genes that were induced or suppressed by endocrine disrupters in reproductive system.
The induction or suppression of the genes was confirmed by a quantitative real-time
PCR method. We newly identified hundreds of genes that were actually induced or
suppressed by certain endocrine disrupting chemicals in the ovary, placenta, or cultured
cells originated from reproductive organs. In this symposium, I would like to talk
about effects of dioxin (TCDD) and diethylstilbesterol (DES) on the reproductive system
based on the data presented by the DNA database.
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Follicular
Growth and
Ovulation

Action of FSH on

Low Dose Effects of Endocrine Disrupters
Granulosa cells

(Dioxin: TCDD)

Tolerance for Daily Intake (TDI) ; 4pg/kg/day
Exposure of daily life : 5-3.5pg/kg/day
Intake from mother's milk : 100pg/kglday

LH receptor mRNA

Effects on Reproductive Systems

Y. Suppression of E2 effects on MCF7 cells ;
. 300-3000pg/ml (Safe S et al. 1993)
: # Increase in the incidence of endometriosis in
monkey ;  126pg/kg/day (Rier SE et al., 1993)
) Suppression of LH receptor expression in rat
asaenn granulosa cells; 0.3-3pg/mi
O—— ] (Hirakawa T, Miyamoto K, Minegishi T et al., 2000

FSH
IGF.
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Follicular Growth and Ovulation

Effects of TCDD on LH receptor expression
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Analysis of Actions of
Endocrine Disrupters

“Endocrine
Disrupters

Anal;sls of Gene

Identification of tissue specific genes Identification of genes induced or suppressed by low

i concentrations of Dioxin in rat granulosa cells
* Northern blotting, quantitative RT-PCR.

- Differential Display Primary culture of rat ovarian granulesa ceils

- SAGE (Serial Analysis of Gene Expression) .

« Subtraction cloning. m
bporomreenrees

(DHydroxyl appatite method
@ Directed cDNA library method ®) (B)
Subtraction cloning

@ PCR-subtraction. genes(A) minus genes(B) : TCDD inducible genes

2) SSH ( Suppressive Subtractive Hybridization). " ?
b) MOS-SSH (Mirror Orientation Selection-SSH). genes(B) minus genes(A) : TCDD suppressive genes

¢) RDA (Repr ional Difference Analysis).

100 pM TCDD for 24 hr Control (no treatment)
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Mivameto K. Morishita Y. Yamuxski M, Minamino N, Kengaws K. Matsvo H.
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Arch Blochem Blophys. 2001 Jun 1,308 (1):$3-100

Accession No.:M88469
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F-spondin
Abbrev/Alias : SPON/ Spondin 1, extracellular matrix protein
*Ascesssen No.: MERASS
“UniGene ID: Rn.7546
*Additiens| infermatien: [ecus[D:64456
*Human bemeisgwe: GeneCs
[Forward Primer | GACCATCCTCAGAGTCCTTICTATGA
Reverse Primer | CGGGCAATTCTCTCGATGAC
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Human homologue: GeneCard®: SPON1

Additional information: LocusID: 64456
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TCDD inducible genes in rat placenta

F T boger homeshes Tb tmense)

s

s

s x

S Colapniype XOVD praskhe  chein (CalZTat) 138
s Decarw o

s

s

¥ Ghmocoetxond-steuaed recpons gra 16 produch
Bypotimtcs prucie RN

Identification of genes induced or suppressed by low
concentrations of Dioxin in rat granulosa cells

Primary culture of rat ovarian granulosa cells

100 pM TCDD for 24 hr Control (no treatment)
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genes(B) minus genes(A) : TCDD suppressive genes
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Expression of estrogen
receptors in the ovary
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Effects of DES on the expression of Effects of CITED4 and Dax-1 on
, CITED4 and Dax-1 the estrogen receptor activation
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