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Comparison of the yeast two-hybrid assay with receptor binding assay kit for the
measurement of estrogenic activity in river waters

Hiroaki KITAMOTO  Yoshinari KOBUKE and Takeshi NAKANO

Environmental Safety Division Hyogo Prefectural Institute of Public Health and

Environmental Sciences 3-1-27Yukihira-cho,Suma-ku Kobe, 654-0037 Japan

The conventional yeast two-hybrid assay used as a measurement technique of estrogenic activity in river waters
was reviewed in the points of sensitivity and operability. From the performance comparison with another improved
yeast two-hybrid assay and two commercial kits for estrogen receptor binding assay, improved method which medium
was adjusted to neutral condition was considered to be the most substitutable.
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GF/C 500pL
Whatman Sep-Pak Plus tC18
tC18 CSP-800 DMSO  ImL 12,000
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polysorp nunc-immuno plate 2 4
Microplate reader model 680 BIO-RAD
Table 1
Tabel 1 Outline for estrogenic activity assaies
Method Time Assay flow
Yeast two-hybrid assay ™ Reaction with sample in medium Mesurements at 600, 420, 550nm
(hER-ox) Calculation of [3-galactosidase activity conversion to conc.
Conventional (Containisngagrseculture) Using pH5.8 medium
Improved 3days Using pH7.1 medium containing 0.1M PIPES buffer

(Containing preculture)
Estrogen receptor-cx binding assay
(hER-O)

Kit A 4hr

Conversion to conc.
Add sample and ER-cx into coactivator corted plate welles  Binding
reaction Reaction with HRP-antibody Measurment at 450nm

Kit B oahr Add sample and TIF2-BAP™ into ER-cx corted plate welles Binding
T reaction Reaction with BAP Measurment at 405nm

*1 : Strain from Nishihara lab. , Osaka Univ.

*2 - Improved by Nakamuro et.al(2005)

*3 : Transcriptional Intermediate Factor - Bacterial Alkaline Phosphatase
PIPES is one of good buffer, piperazine-1,4-bis(2-ethanesulfonic acid).
hER-o is meant human estrogen receptor O.
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Table 2 Discussion about pretreatment method
Pretreatment cartridge column are connected in the order named
on table up to bottom, and through the sample water.
Method Solid-phase Extracting Sample No. Detection
extraction solvent 1 2 3 4 5 6 7 8 9 10 11 12 13 14 rate
Conventional tC18 Methanol + + + + + + + + 8/14
Ethyl acetate + + + 3/14
CSP-800 Methanol + + + + + 5/14
Ethyl acetate 0/14
Improved tC18 Methanol + + + + + + + + + 9/14
Ethyl acetate + 1/14
CSP-800 Methanol + 1/14
Ethyl acetate 0/14
+:Detected - Not detected
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Fig.1 Comparison of standard E2 measurements
(A-1):Comparison of standard measurments by conventional Yeast two-hybrid
assay using commercial E2and Kit B contained E2.
(A-2):Comparison of standard measurments by improved Yeast two-hybrid
assay using cooercial E2and Kit B contained E2.
(B-1):Comparison of standard measurments by Kit A using kit A contained E2 and commercial E2.
(B-2):Comparison of standard measurments by Kit B using kit B contained E2 and commercial E2.
E2
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Table 3 Comparison of coefficients of variation measured
by four assayes using standard E2

173-estradiol

Yeast two-hybrid assay

Receptor binding assay kit

(MM) (B-galactosidase activity value) (A.bsorbance) _
Conventional Improved Kit A Kit B
0 42 9.9 93 93
11078 - - 9.7 -
1>107" 3.8 7.0 9.5 -
1>107° 104 (232) 7.7 (33.0) 132 15
1><107 17.1 (80.3) 76 44 47
1>10™ 3.0 15 2.3 2.6
4><10™ - - 0.9 -
11073 3.7 1.6 - 14
11072 41 3.3 - 1.2
110" 113 2.9 - 2.7
Max. 171 (80.3) 9.9 (33.0) 132 93
CV(%)  Min. 3.0 15 0.9 1.2
Ave. 72 (167) 52 (8.4) 7.0 3.3

Nunbers in parentheses indicate CV% values calculated except
deviated date

Table3 3
CVY%
3
CV%
CVY%
A B B-
Table 4 Comparison of coefficients of variation measured
by four assays using water samples
Yeast Two-hybrid assay Receptor binding assay kit
Sample No. Conventional __ Improved Kit A Kit B

1 0.9 - 20.7 138

2 21 4.0 66.1 4.0

3 24 11 4.0 19.8
4 7.3 2.3 - 21 (31.9)

5 8.4 2.9 - 14.2
6 4.3 3.2 - 16.4 (35.3)

7 9.1 2.0 - 16.1
8 1.7 2.0 - 359 (174.4)

9 - 2.9 - 20
10 - - - 44.0 (62.6)
11 - - 8.7 30.3 (163.3)

12 - - - 99

13 - - - 18.2
14 - - - 6.5 (24.6)
Max. 9.1 4.0 66.1 44.0 (174.4)

CV (%) Min. 09 11 4.0 2.0
Ave. 5.3 2.6 24.9 16.6 (24.2)

Nunbers in parentheses indicate CV% values calculated except
deviated data

41

2

2005



3 CV% 4

4
1><107mM Fig.2
1><10"%M  E2 1 8
1><10"°mM 9
3 1
CV% 3 0.001
0.01nM A 0.0001 0.001nM
0.001 0.1nM B 0.001 0.1nM
Table 4
Table 4 8/14 9/14 A 4/14 B 14/14
A
1 2 CV%
3 1 PCB A
4-t- E2
B
CV% 44%
17
ELISA Fig.3
3 CV% 20%
1/10
0.0001nM
Ccv 20% B
B 1% el
Table 4
A
B 1%
5%
B

1><10™
s
£1=107
w
<1107 ” EH
-4
1><101234567891011121314
Sample No.
H Conventional @ Improved OKit A OKit B

Fig.2 Comparison of estrogenic activity values of water
samples measured by four assayes

The estrogenic activity in the river waters was measured by 4 methods.
Yeast two-hybrid assay are Conventional and Improved, Receptor binding assay are Kit A
and Kit B. Arrowhead graph was over the maximum limit O.1nM.
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Fig. 3 Relation between estrogenic activity
values measured by different assayes
(A)Conventional and Improved,
(B)Conventional and Kit B,

(O Improved and Kit B.
Estrogenic activity rate was shown as
E2 concentration (nM).
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Table 5 Characteristics of different methods

Estrogenic activity assay Yeast two-hybrid assay Receptor binding assay kit

Items Conventional Improved Kit A Kit B
Assay time I I G F
Variation G G I I
Detection rate / Sensitivity F G I G
Measurment of highly concentrated water sample F G I G
Cost performance G G I F

Substitutability for conventional method E I I

G:good F:fair I:insufficient
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