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Thg molecular mechanism of the linear-log relation between thyrotropin synthesis
and T3
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There is a linear-log relationship between the syntheses of thyroid-stimulating
hormone (TSH) in pituitary and serum thyroid hormone (T3, T4) as in the case between the
adrenocorticotropic hormone and glucocorticoid. Based on our tethering model where transactivating
function of transcription factor GATA2, which is essential for the TSHbeta expression, is interfered with
by T3 in the presence of its receptor (TR), we have studied the role of T3-bound TRbeta 2 in the
transcriptional auto-regulation of the GATA2 gene. Our current results may provide the insight for the
expression of the TSHbeta gene which is negatively regulated by T3 with linear-log relationship.

GATA2



(TSH)
(T3 T4) (
) T3
T4 TSH
T3 T4
TSH
TSH

(GO)

(adreno-corticotropic hormone ACTH)

TSH o (o -glycoprotein
subunit o GSU) B (TSHB )
T3 TSHB
TSHB
T3 (negative TRE nTRE)

Wondisford FEet al. J.
Biol. Chem. 1989 264(25):14601-4
nTRE T3 (TR) T3
Sasaki S. et al.
EMBO J. 1999 18:5389-98

Mediator
‘complex

TSHp promoter 1
T3
cvi TSH
B Pitl GATA2
Nakano K et al . Biochem J. 2004 378(Pt
2):549-57.
(DPitl  GATA2 TSHB
GATA2 GATA2
Pitl

(Kashiwabara Y et al . J Mol Endocrinol .2009
42(3):225-37.) (2)
(thyrotropin releasing hormone
TRH) GATA2
Ohba K et al. PLoS One. 2011
6(4):e18667 (3) nTRE

TSHB
Matsushita Aetal. Mol. Endocrinol.
200721(4):865-84 (4)TSHpB
TR GATA2 -
T3 GATA2
(tethering) TSHB
DNA nTRE(C 1)
(5) a Gsu
T3 TR
Matsushita A et al. Mol.
Endocrinol. 2007 21:865-84

GATA2

2 Pitl GATA2
TR TSHB
— O vehicle
300 F B TRH
3
s
t:\ 200
H.I
O
E 100
i
©
(1]
o] 1 10 100 1000
T3 (nM)
=2
1/3 TRH
1/8 Ohba K et al. PLoS One.
2011 6(4):el8667 1 TR
GATA2 TRH
2
T3
TA(fT3 f£T4)
TSH
4~10
TSH
1
T3
T3
20~40
B (MHCB )
TSH
B «a tethering
GATA2 MHCPB
TEAD1 (lwaki

H. et al. PLoS One. 9:e88610. 2014)

TSHB



GATA2

8¢ )

¢ 3M
16C )

trophoblast 1S

A TORGATAZEEF

-3.9

— —
15 1G

RT-PCR
- -
+9.5

I W v vl

|:| non-coding B AT . <
. coding -3.9-1S-CAT
o | ssisor
| B—
1S
B3
4 GATA2
1S
4 GATA
( 38 GATA2
auto-regulation
Y, /Y\'
®
Gﬁ’fff_H\\ %!%2_4.E!4||||
> G
] GATA2 GATA “ L
sataz T *ﬁ 4 GsUBET
-.."2‘ """ .nmrm

Pit1-US  2xGATA
E 4 TSHB ]!E?. TATA
trophoblast o GSU
GATA2 3
« 4 )
(i)GATA2 aGSU ( 4 ) TSHB
« 4)
(1i)  GATA2
C 4 )
(iii)T3  a GSU TSHB
GATA2
T3
TSH  ACTH MHCB
TSHB
GATA2
T3

TSH

TSHB
GATA2
GATA2
GATA2
T3
TSHB ( D
Ccvl TR GATA2
T3 TSH
o GSU
SV40-LargeT
Ta T1
TSH
Ta T1 GATA2
(Ohba K. et al. PLoS One.2011
6(4):e18667) a GSU GATA
( 4 ) GATA2
SV40-LargeT
TSH
B
(LHB ) SV40-LargeT
LB T2
TSH GATA2
a GSU
LB T2 Ta T1 5
GATA2 LB T2
Pitl TSHB
o GSU
GATA 4

Matsushita A et al. Mol. Endocrinol. 2007

21(4):865-84 LB T2
TR TRB 2 RT-PCR
T3 o GSUMRNA

(data not shown)

LB T2 p
Ta T1 £ o8 uBrataRs
Cv-1 g o0s
g 04
1) 3A 3 02
0 0 01 1 10 100
GATA2 T3 (nM)
i ! e
LB T2
T3
MRNA PCR
5 T3



2)LB T2

GATA2
ooy _BT2 TaTl
T3 - + - 4 - +
GATAZ = *- - "'::::g:
Bactin = h
Ele
T3 T
aTl GATA2 LB T2
T3
B
(3)GATA2 A o it
T3 (nM) 0 0 1 10 100
T3 GATA2 —_H . — S —
actin = S e —— ——
«cm
B LPT2 (FLAG-GATAZ
T3 = om0
o -
FLAG_ Bactin ™ S —— =7
GATA2 T3 ( 78
(4)100nMT3
GATA2 ( 8)
(5)GATA2 30
LPT2/100nM T3 HA0ESRA
Omin 20min 45min SOmin 3hr  Ghr  24hr LB T2
GATAZ = !-———— -
Bactin = -~ —
3t
MG132 GATA2
( 9) MG132 T3
A MG132
MG132
FwMEM  Ohr  1hr  3hr 6hr
( gB) GATAZ pe S o S —
(G)PK1(':RH Pactin = S — — S —
:fsge 15ul 30ul
B T3 - + - + - +
MG132 - -+ +
GATA2
D iy WD e GNP
S
[23E]
LB T2 PKC TPA
GATA2
iﬁf\¥:2] i
TPA [ng/ul} 0 ] 1 10

pecin = GATA2
10 PKC
TSHP

@ GATA2
GATA-RE
o GSU GATA2
GATA-RE
-3.9kb  +9.5kb
GATA-RE 1S CAT
( 3B)
GATA2 TRP 2 Cv-1
11
+9.5kb  GATA-RE CAT

15-CAT -3.9-15-CAT +3.5-15-CAT

R

|+ +
+++ -

CAT/Pgal 5%
%
11 .
I 1+ I
I+ +
EEN
o) .
|1+
|+ + I
+ + +
.
o -
11+ I

|
GATAZ o
TREZ +
T3 +
E11
(+9.5kb-1S-CAT)  GATA2
T3
15 1S-CAT
-3.9kb  GATA-RE 1S
~3.9kb-1S-CAT(  3B) T3
(8)+9.5kb-15-CAT GATAZ
12
GATA2
CAT
(9)+9.5Kb-15-CAT CATAZ
T3 I
e oo 0% o1 02 'll!!l!
GATA2( tg/dish) T3 (nM)
12 13
TRB 2
CV-1
T3
13 T3
(&) 13 TSHB

T3 TR GATA2

Matsushita A et al. Mol.
Endocrinol . 200721(4):865-84
GATA2 GATA
GATA2



(

14A) T3

(a)GATA2

A GATAZEI BIEBE®D
F—kLoFal—iaw

&S,
A&

NN (]
GATA-RE TATA

E14

(b)GATA2

TRB

14

®
GATA2
TSHB

GATA2 T3

(O)trophoblast
4 GATA

i

(©)T3

11)
T3
GATA2
T3

(

¢ 12)

TSH

GATA2BETF
Jox—4—
&

GATay Ty
IRt
o

2 e =
< z . =
sl 73
(’ﬁl@“/ ‘:g TR
Daye s

14B

GATA2

A

T3
a GSU
TRB 2
18

LB T2

GATA

(ChIP)
)
(TRH) TSH

TSHB
10  GATA

T3

GATA2
®

(02)
TRP 2

TRH

(thyrotroph) PKC
o GSU
2

TRH T3 TR
TRH

TRH
T3  TRB 2

thyrotroph
GATA2 T3

thyrotroph

(F) CAT TSH B
~CAT( 2) +9.5kb-1S-CAT ( 13)
T3
TSH T3
TSH T3
TSH
B o GSU GATA2 T3
TRB 2
©)  MHCB
TEAD
MEF2c
TEADL
5~10 MEF2c T3
RNA miR-133a T3
TEADL
JCB 22; 207(6)753-766,
2014
T3
(H)TSH GC ACTH
ACTH POMC
Nur77
Nur77 GC
O®EE
TSHR o GSU
GC ACTH
0
(T3) GATA2
TSH
«c )
TSH B GATA2
T3



T3-bound TR inhibits the expression of
transcription factor GATA2, which is the
key activator for the TSHB gene.
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