SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

<O AFEICH T EL VEREY V/INVE
(SelenBP) DFIR &2, 3,7,8-Tetrachlorodibenzo-

o—dioxinfEsEE M : SelenBP1/RIBEN A B\ =M s

R, A8 _

M KRERFREZR RS FEEEREDEF

A, 2 -
WINAKREREFREZR R ENEZD T

=, B o
WINAKREREREZR RS FRAEEZDTH

AH, 2B

RBAPREEE

ftt

https://doi.org/10.15017/2328868

HIRIER : BB, 110 (2), pp.128-132, 2019-06-25. EEEFS
N—o30:

HEFIBAMR



128 AR 110(2) : 128—132, 2019

M~ ZAFEICH TH L ESES2 /N7 E (SelenBP) D
I & 2,3,7,8-Tetrachlorodibenzo-p-dioxin #H5EE M :
SelenBP1 XEEN# & AL F-#&ET
DU RSk b s iigebe 45 -1l e sk 43 i
VIR e e Ml A s 87

R NG s Lt
Y g — R

HEY, AR TFY, Rl O EY, oHEBEY FHEZY F FRY,
B RED, A S, W3 2D, | o FD, A M K

A

Hepatic Expression of Selenium Binding Protein (SelenBP) in Female
Mice and Its Inducibility by 2,3,7,8-Tetrachlorodibenzo-p-dioxin :
Study with SelenBP1-Knockout Mice

Yingxia Sonc! *, Keiko Fuynvoro? *, Atsushi Kurose?, Takumi Isama®, Takayuki Koca?,
Ren-shi Li¥’, Tomoki Takepal, Shinji Taxecur®, Hideyuki Yamapal?,
Yoshitaka Ta~aka? and Yuji Isar?

DLaboratory of Molecular Life Sciences, Graduate School of Pharmaceutical Sciences,
Kyushu University
I Division of Pharmaceutical Cell Biology, Graduate School of Pharmaceutical Sciences,
Kyushu University
Y Faculty of Pharmaceutical Sciences, Sojo University
Y Daiichi University of Pharmacy

Abstract

Hepatic expression of selenium binding protein (SelenBP) in female mice and its inducibility by
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was studied using wild-type (WT) C57BL/6] and
SelenBP1-knockout mice. Female WT mice (4 weeks old) received TCDD at the dose of 100 ug/kg (i.
p.). The control group received the vehicle, corn oil. In addition, SelenBP1-KO mice received TCDD at
the same dose as the WT. A control group of SelenBP1-KO mice received the vehicle, corn oil. Five
days after treatment, livers were removed and homogenized. The level of SelenBP in the liver
homogenate was compared between the control and TCDD-treated groups by immunoblotting using
anti-human SelenBP1 antibody as the primary antibody. It has been discovered that there are two
SelenBP isoforms in mice, SelenBP1 and SelenBP2. The antibody used was expected to recognize both
SelenBP1 and SelenBP2 in mice. The level of SelenBP in the livers of female SelenBP1-KO mice was
far lower than those in WT mice. In addition, the level of SelenBP in WT mice was induced to
approximately 5 times by TCDD treatment while there was no substantial increase in SelenBP level in
SelenBP1-KO mice. Therefore, SelenBP1 is constitutively expressed as the predominant SelenBP
isoform in the liver of female WT mice whereas the level of SelenBP2 remains low. In addition, the
SelenBP2 is barely induced in the liver of female mice by TCDD. These results suggest that the
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induction of hepatic SelenBP at the protein level in female mice by TCDD is mainly due to the

induction of SelenBP1.
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BWATOE=Y a MRS SREHEETTIE
B2V, 25130 AT AEES
5 FEERAKFEZEAR (AhR) OFEMLE#E L
THERT L EZZONTWEY. [HHALL 7
AhR 13T AhR nuclear translocator & ~7 1
A< =% L, B4 GEET ERICEEST S
J & v AR [xenobiotic responsive ele-
ment (XRE)] IZ#EAETH I ETENL DELT
KBELEBEEDL I ENMONTNEY . ¥4+
FUUVHICEINVEHTLIENHE SN TV E
ZF13 300 DL B2 12503, L o#(ETF
N mEREBUCEE TH 5 ONIERZE 55 128
STV,
MHETIE, FA4+-F L v HO—-FTH S
3,3,4,4'5-pentachlorobiphenyl (PCB126), X
WL BT H R b7k 3 @ 3-methylcholanthlene
(3MC) »HET v MO L v aEaty v 8y
4 (SelenBP1) mRNA B X U'% ¥ /87 E5H %
BEEICHFET LI 2BMICHELTWEY T,
=77, %7 AIEHEEOE W 2 1D SelenBP
isoform, SelenBP1 3 X 0¥ SelenBP2 25 5 & ¥
HENTWEYY . UEETIE, &5, YT A%
HWW72mf7e12 X 0, BFli& SelenBP1 @5 121X
AhR IEVALDSE D B & & 222 X L 7210,
DY, FA XY X HEMREBICIE, ARR
BHOL R EZRTEEZ LN TS, o
T, SelenBP1 57 AhR il LZ vd 5 &)
HEWR, RFEPTA T 52 VHEEBICES T
LU[HEVEZ RIRS 4. 22T, SelenBPl OiFfiE
EXAF XL VL OMEEEZHLNIIT A
%HYEL, SelenBP1 /v 2 7w (KO) %%
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WY AT F T VHEEITEIT 5 720 OB IR E
THAH7% 5, SelenBPl OREIFFH M HRE 72
LERITIUI R B, L L, Fx DOATIIE
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DFBIETA A X2 U EMEORFIZ b kv 2
LAVRIBE N HL, Zo%THIROREE
H > CTLTD, SelenBP1 #34:C? TCDD #45E
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VL FRUE, TR TR, S EE VT o
AT HIN T2 £z, SelenBP1-KO <
7 A5 B SelenBP2 O % 5- 0w HEME ) 1558
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Biotechnology #t, T B-actin ifkid Sigma-Ald-
rich #t 3 X 0" Biovision #, Enhanced chemilu-
minescence (ECL) H @ Horseradish Peroxidase
T RPUIRIE GE Healthcare #1, ECL FO#E
Clarity™ Western ECL Substrate (& H A& /N1 %+
Zv FOTRMEBA L THEH L. 2o
L, EBRICELZMEOLOXZMHHL 2.
TCDD &, 100 #g TCDD/mL acetone & & L T
fEH £ T-30CIZRFF L7z, #GREIZLEEE corn
oll LIRFAIL7z0L, BEFH AMESIZ T acetone %
ML
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KWFZEIZ BT 2 B FEERIE, JUNKFEI B
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EBRETEH O KRB A2 72 L THEMBL -
SelenBP1-KO ~ 7 A 1%, SelenBP1 #{xT D% 3
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MHPE#EIZ T (Neo) LEHRT DI EIZIDERL
2bDTHY, BITHOPEE, BERICHE-> T

1757210, AR C57BL/6] ~ ™ Alk, HAZ L
TEIOEALL 480 FERE B X USelen

BP1-KO W~ 2|2 TCDD % 100 pg/kg/5
mL O H &= THEEENT S L7z IS,
corn oil #¥¢5- L7z, %55 HIR ISR 2t L
WAERHTHAR, FHET-80CIZTREL
720 ChEmEL, FEEO3IBEED 1.15%
KCIHTHREYF A X %47\, i E T80T
THRELZ. F72, 5 BEOBHEREB X UFSelen
BP1-KO Mt~ A» Stz L, fHF T
BOCIZTRFEL7:. HWEED 3HBAED 0.25 M
A 70— AR THREYF A XA %47\, 9,000xg,
20 43 E T C, ZOEEE SO L LT
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DF vy EEEE, Lowry BV ICTER LT
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~ 7 AfFE O SelenBP 3 =X, 14/ 7
Oy MEIST#AT L7z, F72, loading control &
L T B-actin ®% » 737 E % K2 ECL #12T
i L7z, ChemiDoc XRS Plus (HA/NA F T v
R) ICCHREL, Ny FmExEs L7
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5 Wi~ 7 2 JFIEIZ 3BT 5 SelenBP D5EH &
TCDD 12 & 2 HFHEMICOVWTHREF L7z &
VA= bMEY U TIVE LT, SelenBP1 JUik
WSy FEBIB L $72, SEVA— MU
VThHLID, WEEHRET 2 HMWT, B-actin
WX T APURICE A4 L Ty T4 ¥ T &7V,
ZOPEANTET AN FOBEEDILE S - T,
SelenBP %3l % &Fli L 7. ¥pA Rl C57BL ~ 7
2 & SelenBP1-KO ~ 7 A % RALELENY) i C LU
35 &, SelenBP1-KiHIME~ 7 A fFfs T, ¥4
AN, Pib b SelenBP Pufk & 587 % 7R 978
Y ROMENE L ko7 (Fig 1A). F7-,
B A T~ 7 AT O SelenBP % v /X7 B L
~NViE, TCDDIZ & D5 RBEICFHFE S N/25,
SelenBP1-KO M~ 2 Cix, % v /827 EHEHL
NV OINEHE TE o7 (Fig 1B). —H,
58~ ADIF S9 = vy, BRI C57BL <
™ A & SelenBP1- KO <7 A % FULFE B R < H
3% &, SelenBP1-KO M~ 7 A JFgIc BT
3, SelenBP 3B AR O 60%FEH L T w7z
(Fig. 2). N B 5 Y872 LX)V TORNTN S,
SelenBP1-KO Jft~ 7 Z121%, SelenBP2 25& L «X
WIZHBLL TWwA 2 &, SelenBP1-KO M~ 7 A
121, SelenBP2 &I IzE L W2 2B 5
MR o 7z,

Z =

5 ks~ 7 ARFEIZ BT S SelenBP D% > 237
BEBLL NOVIZOWTHRET L7z, B SET IS
BWT, M~ ARFEIZIE, SelenBP2 %%Selen
BP1 L FREREE, HAHWVIZENLDLCHIILTH
Y, SelenBP1-KO M~ ZAFEIc B WTD,
SelenBP2 OFEH L NV MR LIF 20T &8 <
SelenBP O#RE & TS 2 1ZIZRWETIVEILE
WEEWEE Z b7z, —T, BERINEGTIZB W
T, W~ AR O E 27 SelenBP 13 SelenBP1
TH Y, SelenBP2 DFEH L ~N)VidFE L {fHw &
ZzZbii, 72, M~ A D SelenBP2 1
TCDD IZ X B FER 1T A LT3, TCDD I
L2587 LNV TO SelenBP O RF#EIE E
|2 SelenBP1 OFFEIZL 2 Z LSS R o 72,
SelenBP2 &, HEAKNTOJFTEIL SelenBP1 & %1
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Fig.1 Comparison of the hepatic expression level of
SelenBP between female C57BL and SelenBP1-
KO mice and its inducibility by TCDD. (A) The
levels of SelenBP protein and B-actin were deter-
mined by immunoblotting in 5-week-old female
wild-type (WT) C57BL/6] and SelenBP1-KO mice.
The levels of SelenBP in the liver homogenate was
normalized to that of B -actin. Protein amounts
subjected for SelenBP and f3-actin were 10 and 154
g/lane, respectively. Bars are the means + SE. of 5
mice. One of the representative data is shown. (B)
The effect of TCDD treatment on the levels of
SelenBP protein and B-actin was determined by
immunoblotting. Female WT and SelenBP1-KO
mice (4 weeks old) were treated with TCDD (100 g
g/kg, 1.p.) and the livers were removed five days
after treatment (5 weeks old). The level of SelenBP
in the liver homogenate was normalized to that of 3
—actin. Protein amounts subjected for SelenBP and 3
-actin were 10 and 15 pg/lane, respectively. Bars
are the means * S E. of 3 mice. Significant
difference from the untreated group : *p < 0.05.
One of the representative data is shown.
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Fig. 2 Comparison of the hepatic
expression level of SelenBP
between male C57BL and Selen
BP1-KO mice. A) immunoblot
analyses of the liver S9 fraction
of male WT and SelenBP1-KO
mice (5 weeks old) with anti-hu-
man SelenBP1 and anti-S-actin
are shown. B) the level of
SelenBP was determined and
normalized to that of B -actin.
Protein amount subjected was
10 ng/lane. Bars are the means
+ SE. of 5 mice.
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