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[(# ZE] BH A STEAPA JERE A5 51505 R BUBE I8 19 i LA G 22 57 R HE ), AR WF 9T B TEAR 1)
i3 5 R AR DG U P 40 L PR F- TNFo o SR I 4t rh STEAPA LIRS ERT . ik IROMEE % N HiT A i
0 A, A5 5 N g 07 200 B 4 Ak A R L b, 7 PN [RT v B2 (0.5,10,.25 .50 ng/mlL) AFE 4] TNFo T~ T B 2
BRI AAE 24 h, >R FH IR 52 5E B RT-PCR B  Western blot H AR T35 A\ BLBIR I 40l STEAPA SEHTEA% TR
BRI, &R AFEME TNFa(5.10,25.50 ng/mL) T 24 h G .35 I8 A 8288 7 4t il b
STEAPA B i) mRNA K35, 5AR TR FR41 22 A B % (P <0.05) ;50 ng/ml TNFo i) STEAP4 B 7E A
JAE U7 AR P ) mRNA F3A7KOP fm o SRR IAGE R — 2, AR TNFa(5.10.25 .50 ng/mL) T3 24 h
AEm 3 DI AR A M T STEAPA TR FR5K, ok T HX IR 22 54 B3Pk (P <0.05) 5 T 2 42 & 3]
25 ng/mlL BT HIRCR I, 418 TNFo AR FH A BRI A0 T STEAPA JEPIAZIR AR Y Rk
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Regulative role of TNFa on STEAP4 gene in matured human adipocytes

CHEN Xiao-Hui, ZHAO Ya-Ping, ZHU Chun, JI Chen-Bo, ZHANG Chun-Mei, ZHU Jin-Gai, GAO Chun-Lin , GUO Xi-
Rong. Nanjing Maternal and Child Health Hospital Affiliated to Nanjing Medical University, Nanjing 210004, China ( Guo
X-R, Email; xrguo@ njmu. edu. cn)

Abstract: Objective Human STEAP4, a novel obesity-related gene, is associated with insulin sensitivity regulation
in human adipocytes. This study aimed to explore the regulative role of TNFa on STEAP4 gene in matured human
adipocytes. Methods  Human preadipocytes were cultured and differentiated into matured adipocytes in wvitro. Fully
differentiated adipocytes (Day 17) were treated with different concentrations of TNFa (0, 5, 10, 25 and 50 ng/mL) for
24 hrs. Total RNA and protein were exiracted from the adipocytes. Levels of STEAP4 mRNA and protein expression were
determined by real-time quantitative RT-PCR and Western blot respectively. Results Different concentrations (5, 10, 25
and 50 ng/mL) of TNFa treatment for 24 hrs resulted in a significant increase in the STEAP4 mRNA expression of human
matured adipocytes. The maximal effect was seen in the 50 ng/mL of TNFa treatment group. In parallel, STEAP4 protein
synthesis in matured adipocytes increased in response to TNFa treatment of different concentrations (5, 10, 25 and 50 ng/
mL) for 24 hrs. The maximal up-regulated effect was seen in the 25 ng/mL of TNFa treatment group. Conclusions TNF«
can up-regulate STEAP4 mRNA expression in human matured adipocytes.

[ Chin J Contemp Pediatr, 2009, 11 (12) .1008 —1011]
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JURREH HIRYIETE . BABRIEH LS SRSt FHCH B b B 8 JURHIF S ST — 1 T
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AR BRI A S P A TS E N STEAP4 JE[H A fF 58 /N 2H 2004 4 17 FH 4
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Tl P 2598 2228 4 R ( suppression subtractive hybridiza-
tion , SSH) i 126 A Jpt 55 1E #0015 i 105 20 2 3k 45 5
SERESIY — R NEREAR G KO BE . BT ST &
B STEAPA SR T2 LI, HE 25 B 7 2L 2 v 3%
e SNTE S N E ) G A2 SIS P 30N
B R TSN 07 200 A 2 RS ) A AR
R PR STEAPA &R 5 1 JHE B g 15 25 0%V 1
WATREAHSC . TR T STEAPS JLPR 15 Wy~ R AE
KA BT 45 78 FEAE AT Pl S8R 5 SR AT v A v] RE )
REo Fh T A 2k PR i) 3 7 R 1) 0 SRR
T 988 SR HE A 7 o (tumor necrosis factor o, TNFa )
TR PN E B BE TR 4 A R -, AN (H 5T e DDA
5, H 2 595 ZRRUSYER Y . AT %
£ TNFo g T 5, (4501 3053 A LA 1) AR s
HfL, 53 AT T TNFoo X BCEAR 105 40 il STEAPA JE A
AR EEVE T, BUR E5 R R S I T

1 ST

1.1 %
N RIS 5 48 Bk (human preadipocytes-viscer-

al,HPA-v) Il H 25 [ Sciencell 2\ #], DMEM 35373 |
AF L A SE[E GIBCO ], Bl 2R L ZEAKAR |
1-F3E-3-55 T BE g R0 (MIX) (&A% 51 i A\ H 20
TNFo 1 536 [ Sigma 23 7], lI£L O Je kg g i
el Wi SR ) B S [ Promega 23 H], 5K
Ao Y PCR 1 Master Mix I H 38 E ABI A7),
PCR 51 e AR5t LAk TAY TR ARS A
FRAS R Rl SRt N STEAPA HTikig B 2t =
& W, et N B-ACTIN K R¥t e —HihtikIym A
RO A TRARA
1.2 7%

1.2.1 AWK fe 3% e 5 o148 Mo
I FRUL(DMEM + 10% 2RI + H &5 R S R
100 U/mL) 7E 37°CH4A (5% CO, . 95% 255, W 5%
Fr NHIVRRG DT 2086, BP0 R4 —Ik . A K=
SERR G TR S AL, B3R & 0.5 mM
MIX 1 uM B ZERKFAF S pe/mL [ 2 09 TG LG
DMEM B3R, 48 h J5 , #BOIF i 1 pM 44 5]
Pl 55 4 KRR MIX M ZEK N B A& IR, i 5
FWPAEHS pg/mL TR, HWRIBB—IK,
14 ~ 17 K2 80% LA F 4 2 434k Ui i
5 40, o7 FIM AL O Yt L B0

1.2.2 AE TNFa T8 12BN 7 40
PRI 17 KR A0 M 7R WA i o3 531 % B 40

TNFa 0.5.10 .25 50 ng/mlL BE5FRK, 5557 24 h 5K
LA, 73 AR B2 B2 TNFoo - F06k AR
NEIWTANMEHh STEAPA JEPRAZ IR AN 2R B2
1.2.3  %EF 3 k2% RT-PCR ¥ STEAPA X R
mRNA & & K F F Trizol — 25L& IO 15 40
JfLE RNA . B 52 f 92 5 5 & RT-PCR 3% (ABI
PRISM 7300 9% it PCR AL, S [& PE A 5]) £l
JI§ 105 240 Mo v STEAP4 3 [ mRNA [ 3% 3k 7K -,
STEAPA 3L i 519741 :5'-CTCGCCAGCGTCTC-
CTCT-3", F i 51 ¥ /& %]: 5'-CGGTTTCTGCCTT-
GATCTTCAC-3' %} )% 41 :5'-CTTCTCTGTGCCGCT-
TCTGTGTCTGC-3", 774 133 bp; Y58 18S LA I
W5l ¥ 5. 5’ -CGGGTCGGGAGTGGGTAAT-3', |
W51 ¥ 7 %1 . 5'-AGTCGCCGTGCCTACCAT-3", £ 41
% 4. 5'-CGCCTGCTGCCTTCCTTGGATGTG-3', 7=
Y1129 bp, A 5" 3 b5 A0 %2 O6 I 5 ik 4] FAM
(6-Carboxy-fluorescein ) , 3" Vi 5 10 ¢ JE 1B K 4k
TAMRA ( 6-Carboxy-tetramethy-rhodamine ) , PCR §”
Wiz B4 :50C 2 min,95°C 10 min )5, DA
95°C 15 5.66°C 1 min ff3F 40 K. KIS MEN
1) ACT ¥ it 55 STEAPA mRNA % #H X 3 ik &
STEAP4 mRNA %35 ik it = 2 (CT (1ss)-Crosrears)
1.2.4 Western blot 3:#m| STEAPA & & %k ik K-F

RIPA Zfift i BUAH i B2 1, BCA 34 7€ 2K
HRE B8 A8 5 T 10% SDS-PAGE. | #E i &
FIRLIK, BFUKE 20 wg 85 . AR5 45 8 A Ik A5
R R WREIR LA PR Y PVDE I |, %06 T H
& 5% BRIk TBST R ES A1 2 b, FEEE P IK
JE A 131 000 Sadit N STEAPA 2 5 [ 40 {4 5%
1:1 00045t A\ B-ACTIN $ifA 4 CHEAIIER, W)
IMAZS, EHEREE | h 5 RGN, )54 ECL
R BLRA B 2R W52, IR B R K R
1.3 FZitz#xhAE

KT SPSS 13,5 B b AT e 2 o0 #r, 45 R LA
YR b2 (x 25) R o ZARIEILBER AT
ZEO0HT F RS S , 9E— 20K g K9 A7 2 8] P 9
. P<0.05 2 554 o 81k

2 #R

2.1 AEZH TNFa 3 AR ARG 240 AR STEAPA
E #% B R ik K F R

H12¢ 1 Al L, R[A i TNFo 7 24 h #8E !
F IR BGANR dH L STEAPA JE[R i) mRNA &
ik, 5 ng/mL T i 24 h Bl fig 8 3 b STEAP4
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mRNAF)FIR (P <0.05) , Fifi TNFo ik B3 5,
NBEARE W7 4 STEAPA JEPA ) mRNA Kk /K-
BT A 0 ~ 50 ng/mlL ¥ 5 [ P 52 B B 4K
JiME 50 ng/mL TNFa iR} STEAPA FE R 7E N A

B IDT AL Y mRNA Fk7KFf ey, #2 0 ng/mL iR EE
H 2y 2.4 £5, BR 10 ng/mL 2H 5 25 ng/mL 4,
25 ng/mLZ5 50 ng/mL 412 [A] 022 5 g PEA, H
R BN Z ) 2= 534940 B (P <0.05)

£1 AERE TNFo T 24 h 3F A B EAAS B 48 A oh
STEAP4 £E mRNA ik 20 (xts)

T B E (ng/mL) HALK STEAP4 mRNA AHX} Fik kit

0 6 0.001573 +0.000145

5 0.002094 +0.000400*

10 0.003028 +0.000480">
25 0.003383 0. 000538
50 0.003697 = 0. 000440 "

[=2 3= e N

F 1l 27.25
P <0.05

a: 56 TNFa (0 ng/mL) THi4 H#,P <0.05; b: 55 ng/mL 21
4, P <0.05; ¢: 5 10 ng/mL 40 H48, P <0.05,

2.2 AEZH TNFa 3t AR EAAE A4 AT STEAP4 &
SRS

H LT AT, 5 56 Rk 45 SR A — B, A R R
TNFo -7l 24 h ¥y5g 0 2 bR 828 107 240 i o
STEAP4 T 1113435, 5 ng/mL TNFa T4 54T
P BEZH (0 ng/mL) A L6 25 5 W1 (P <0.05) .
TR B R 2 25 ng/mL T HSCR O W, 7
0 ~25 ng/mL JE[HE N STEAPA 35 11 K35 K VB FH i
PR BEARAGE . BR 25 ng/mL 2H 5 50 ng/mL 22
225 T EEA, R e E Az W 25 9h
BEM(P <0.05), H 50 ng/mL TNFa T i J5
STEAPA F [ R348 25 ng/mL A F R #H {H 22
SO

ab,c

a,b,c
ab
3 -
a
2 -
Ll
0
0 5 10 25 50
TNF a V% (ng/mL)

B 1 TNFoa 124 h 33 A5 2 AE B2l B s STEAP4
BEARIEMEI  a: 5K TNFa FHALE,P <0.05; b: 5
5 ng/mL 2 43¢, P <0.05; ¢: 5 10 ng/mL 41 3%, P <0.05,

STEA P4 1

(fold relative to control )

3 atig

N STEAP4 J PR ZAHIEFE /N 0 16 T 5 B 3] 1)
— A NEREAH G A KB, v F Y ik Tq21. 12,
mRNA 4>K: 4 454 bp, FEHRIEEHE 106 ~ 1 485 bp, 4
fith 459 g g, TR 4 T & 52 kDa, GenBank ID
NM_024636, A=Y15 B2ForHrah 5 R it 2 A
A6 NS, AR IR (. ARSI R I
FEE I8/, STEAPA JEIN HAT LU HAE D 1) IR
R IZ AL R IR 5 R A )RR 8 2 N,
Y5 SSH 45 5 AH—5;2 ) STEAPA B BA TERR I 241
BRI Z H L FRIBFHE;3) STEAPA
NN 57 T 16 0 A0 I 5 4 ) Ja o ¥ 3 STEAP4 KL
FEIRBAR, LY NN 7 40 itk , &30 STEAPA
PRE A I 200 ool 2 35 R I 25 48 v s 7 4 e
V1A JkE 5% 25 SR A A WA R . | e T w20 R
STEAPA J&—A~2 5 [ 5 28 f0UR 084 1) JIES JRE A6 G
2RI A Uk 5 E BTG YT s e
HEFR
TNFo S E IR EEM RN 72—, MES
JEJESC R BT, i LAk 2 55 00 Bk 2 T BB R 1 &
FRALE . FLARFRI N 1) M8k )L 2 i 0 26 v i)
TNFo 7K - i 3 2500, 2) 485 F 4RI TNFo BE %
PR ARG & A 5 3) A N b R 1 i i 2
2 TNFou 1 3 W 5 1B 85 2R 98 73 1) ) 2 A A A
TER AR R 34) FIHLIAR o AR B K U Py
1) TNFou RJ i 3 ok 36 L 9 5 3% sk, o il S ) oy
DAREAR 102 TNFow /K- 334 0 96 5 25 1 Sk
R, AHF 98 % N B 2H TNFoo S T 951 H 7 I /2 e
JHE % it 5 2 AH DG 35 PR () TR R 5
AT KB, TNFa 7] L I8 5 5 44 el STEAPA
KR AR 1 B 2235, HoBf TNFoo T T 3 Y 38 5
STEAPA Fik /K24 i ,5 ng/mL TNFo i A
BRI AR 24 h BY IR 3 T35 STEAPA R4IR FEE 1
(IR, $E78 IR Wi 240 L v STEAPA 3 [ i 3R 3k 32
TNFo B9 5. M\ TNFoo 5 8 5 28 SO R 2Z 1] 1) 3¢
RIFEAFEEE R, AME R I TNFo  STEAPA | i 5
RIURNE = F R RPN PG . W98 k3E , TNFa
RET LIRS R A5 548 M0 5 2 IR 105 A i =2 i 5 R
B AW R B TNFa B 13 STEAP4 ik
HIVE T, A HE IS STEAPA (T R IV 15 ARG 1 & 2%
BB 5%, 5 AR 5T /N AL T 5T R AN — 20
SRTM , N STEAP4 2[R 14 B R] 5 L R A TIARP (tumor

necrosis factor-alpha induced adipose related protein) ,
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HSCE 4 TNFo 155 19 i 10 A DG 235 11, JE A0 C 4
TIARP 57 TNFo #8451, H 5 A\ STEAP4 ELA5 &
(AR L, PR L A B 58 TNFoo 8225 |- 8 A STEAPA
FIRMEE L 5 HANRF , £ 56 TNFo 8085 Z441 . b
W& STEAPA 323K, T STEAPA BB M5 158 5 R UMY
B PR BN AFAE 7 S —Fh AT fig, R) STEAPA 3RiK 1
AT REJE T TNFo 997 S B AL, 100 i IE A 5
A FRABCE IR A B8 i LASIE

FEFWIEH & B, 50 ng/ml TNFa T i 24 h
STEAPA mRNA &3kt fiw i 1 7E 8K 1 2RIB K- 2045 e
TR AT A T, #EM A RS 50 ng/mL
THUARSME IR R A0, Ve B2t v, 5 | S 20 i Y
SR ARG TG, 7E B K B T STEAPA 25
HIW R 55, HE—25 T o im0 e 95 o] RE A Bl
T A

(& % X ]
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