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Screening of phenolic endocrine disrupting compounds with yeast two-hybrid system. XIE Guo-hong'?, HU
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University, Xinxiang 453002, China 2.Department of Urban and Environmental Sciences, Peking University, Beijing
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Abstract The endocrine disrupting functions of 4 natural and synthetical estrogens, 4 phytoestrogens, 14 phenols widely
used in the tap water supply system were detected using yeast two-hybrid technique. Results show that the function of
these compounds is dependant on their structure. Of 14 synthetical compounds, in which 8 compounds have inductivity
for b-galactosidase; and from the comparing result, it could be inferaed that the other 6 compounds without inductivity for
b-gdactosidase might have antagonism to estrogen.

Key words yeast two-hybrid  endocrine disrupting compounds phenols  phytoestrogens — estrogen receptor binding
affinity
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Tablel The variety and structure of objective compounds

T
CH3(CH2)8@ OoH CH3(CH2)5CHCH;®OH CH3CH2©OH (CH9):CCH, H<j>OH
3
C(CHa)s
CH.CH,CH @OH (CHg)gC@OH CHCHH \ (CH3)3C Q

C(CH3)s




251

( ) 10%
1. 1 , ( REC10
, )[8]- b-
b- ,
1) [
, b- :
10'™M b- =REC10/ (1)
990 490
790 a 390 b
590 290
390 190
190 90
& -10 & -10 + o+ + Fr B
-0 9 -8 -7 -6 -5 -4 9 -8 -7 -6 -5 -4
logC(M) logC(M)
390 390
290 | 290 | d
190 | 190 |
9 /x' ;Eg \ 9 |
2 -10 X gl & -10
-8 -6 -4 -2 -7 -6 5 -4 3 2
logC(M) logC(M)
1 -
Fig.l1 Doseresponse curves of objective compounds
a — — —a— —o — —a— b — — —a— 4 7-
—+ — 4 57 — - c — — 4 —a— 4t —— 4
— — 4 —a— 4 d — — A—o— —a— 4
2 REC10 , . , 4-
REC10 4- ,
15 b-
12 F
09 F 22
06
03 2
0.0 2 ;
1 1 3 5 7
log(REC10) ’
2 log(RECI0) ’
Fig.2 Correlation between log(REC10) and reldive ’
activity ’

, , 2.44,
2 ,REClO y b' 4 ,7_ 4 !517_



252 2

, 3.55 3.57. 2
(10 Table2 Comparison of the results between yeast two-
14 hybrid system and estrogen receptor binding affinity
4-t- 3.21; log )" log(IC50y™
1 -0.44 0.80
4- (6.27). ' 2 -0.44 1.36
1~-8 , 3 1.03 1.70
, 38 , 4 116 252
5 2.44 2.85
6 4t 321 4.15
Routledge ™M / 7 4 3.29 3.98
, 8 47 3.55 3.63
4 9 457 3.57 2.96
' ) 10 4.25 503
4- 1 427 >7.24
, / 12 4 4.96 5.63
13 A 5.13 5.04
14 4 5.74 5.76
4-n- \ 5 4 6.02 6.01
, 4- 16 4 6.27 6.23
b- 17 4n nd 3.98
! 18 4  -26 nd 5.69
, A 19 3 nd 5.79
, 20 2- nd 6.00
21 2- nd 6.14
! 2 2 nd 6.37
4_ 4_t_ . * LK [10] (
b-
6 7
5 -
3 -
4 26 . gy
-1
23 0 1 2 3 4 5 6 7
, 2 22 log(IC50)
(101 3
, Fig.3 Correlation of the results between yeast two-
21 , hybrid system and estrogen receptor binding assay
b-
16 . 3 )
b' ’
15 (agonist).
=-1.1825l0g(1C50)+4.0534, b-

r’=0.9461(n=15) : - :



253

47
4’ 1517_ ’
b-
6 :
(antagonist).
3
3.1 b-
., b-

3.2
[1] Jobling S, Hoare SA, Sumpter JP, et al. Environmental persistent

(el

alkylphenolic compounds are estrogenic [J]. Endocrinology, 1994,
135(1): 175-182.

Brotons J A, Olea Serrano M F, Villalabos M, et al.
Xenoest-rogens released from lacquer coetings in food can [J).
Environ. Health Perspect, 1995,103:608-612.

Olea N, Pulgar R, Perez P, et al. Estrogenicity of resin-based
composites and sedlants used in dentistry [J]. Environ. Hedlth
Perspect, 1996,104: 298-305.

Kunikane S. Human exposure to endocrine disrupting compounds
from tap water [R]. Report of Ministry of Health and Welfare of
Japan, 1999.

Routledge E J, Sumpter J P, Estrogenic activity of surfactants and
some of their degradation products assessed using a recombinant
yeast screen [J]. Environmental Toxicology and Chemistry, 1996,
15(3):241-248.

Tim Zacharewski. In vitro bioassays for assessing estrogenic
substances [J]. Environmental Science and Technology, 1997,31:
613-623.

Nishikawa J, Saito K, Goto J, et al. New screening methods for
chemicals with hormona activities using interaction of nuclear

hormone receptor with coactivator [J]. Toxicol. Appl. Pharmacol.,

1999,154:76-83.

[8] Tsutomu Nishihara, Nishikawa Jun Ichi, Tomohiko Kanayama, et
al. Estrogenic activities of 517 chemicals by yeast two-hybrid
assay [J]. Journd of Hedlth Science,2000,46(4):282-298.

[9

(2).1998.

[10] Hu Jan Ying, Takeko Aizawa, Shoyichi K. Quantitative
structure-activity relationships for estrogen receptor binding
affinity of phenolic compounds [A]l. IWA PARIS 2000,
Proceedings of 1st World Congress of he International Water
Associaion IWA [C]. Paris, July 2000.

[11] Routledge E J, Sumpter J P. Structural features of akylphenolic
chemicals associated with estrogenic activity [J]. The Journal of
Biologica Chemistry, 1997,272:3280-3288.

(1968-), , ,
8

[ .

- =

- =

- =

- =

- =

- =

- =

.-'A e

“ " 1999 9
2004 12 31 1
10
(n n ) “ ” ,
(n ” ) ,
2002-04-29



