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RiaE B LR 2 AR FEFRE Y, ESOHE
LKBEDREREEE MG Y, 24541, KI TCF21
LR 7E XS Hi B 15 4 e a5 i A2 1 F RO A S0

AR A BT 5T B oR, TCF21 FE R ik AKCE
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ERHARANEE W, R0 5 R A 2 R A g
MR HA N AR LB BT RIFRENT TCF21
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FTO gene was performed using the corresponding software. Eight SNPs were selected in the exon region of FTO gene, Exon2-
C139T, Exon3-A242G, Exon3-T282A, Exon3-C339T, Exon3-G387T, Exon3-T399C, Exon9-C1615G, and Exon9-G1718A.
The analysis showed that mutations in Exon3-A242G, Exon3-T282A, Exon3-C339T, Exon3-G387T, and Exon3-T399C sites
were within the CDS region, in which Exon3-A242G (GIn-His) and Exon3-G387T caused changes in mRNA secondary
structure. Among them, the Exon3-C339T and Exon3-G387T mutations resulted in the increase of the minimum free energy
of the mRNA secondary structure, ie, the decrease of the secondary structure stability. The bioinformatics analysis of the FTO
gene sequence revealed that FTO is a non-secreting hydrophilic protein and that there is no transmembrane region. The main
site of biological function is cytoplasm, there are 7 Ser sites, 5 at the Thr site, 5 Tyr sites, the number of helium helix structures
in the secondary structure was the most.
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| M EFHE

11 sEBeprkl  SEEG R A RARTIE M4l 11 Hig%
W 308 AT ARG HE IR I B #9551 ks ZHME R 8 SL 56
= ATAE RGBT M A (arg o ICPD M B
FH#) pCMV-HA-TCF21 F1 pCMV-HA 5% 4¥ i ki 4 75 52
U= 47, si-TCF21 Fl si-nc T4 BE il BG4
AFE L.

1.2 R AT AE I AN R 3R DL 11 Hig
ZHT 308 N GIEEBARRG A LB AR, iR E T REE
MOREIIZALR, R 1% BALHY PBS iEPEELR 2 ik, KETRE
JE R R A& B TEALI R 50 mL &0, T 37°C
BEFRFEHVEAL 65 min J5, INASIEMR SRR 25
FEILR R R, B4 100 HAT 600 H WL, ik
A sy3E A 15 mL 5004, 2 000 r/min , 2500 10 min,
Fr By, JUE A MER R ER, =EFE 10 min
J5 2 000 r/min 25,00 10 min, (i€ &R EE,
2000 r/min .0 7 min, JIAZR 7R EE, 08U #
2x10°~3x10° 4~ /mL (%8 EEFERh L 30, T 37°C 5%
() CO, BEFRFERRE TR, 48 h R e F R EE R 4mfE ),
1.3 gulitfege  Bamiaa g 1x10° 4> /mL % R R T
mfaRs sl ERREIN T R ARGy, BB
13554 Lipofectamine®2000 TP T, R i%E
EGFP ¥4 PAMEXT IR 2, e e . K pCMV-
HA-TCF21 1 pCMV-HA 73 Bl 48 4 1ICP1 4HfiHh,
F5UYJ5 24,4872, 96 h oy BN SE4THE, SR B4R S,
F) I HA #5214 E 1T Western Blot, L& IIE pCM V-
HA-TCF21 fEA S B A IR AU R I RE IE Ik . ¥
si-TCF21 1 si-nc 43 B B3IT 5554 & ICP-1 iy, 4y
J5 24, 48, 72, 96 h It EEZmlE, FEEANIEE RNA, )
F qRT-PCR 19751k, DL TBP ANZEA, il TCF21
FERET AN BHANZRT, Bk si-TCF21 fF4
SIS HTA I A SREA B TR . B EANIEE
3INEE.

1.4 CCK-8 7 & U 28 M S5 78 4> I) 76 28 e 3G 7 24
48. 72. 96 h [AIAEFLHRINARE TR ILAARRL 10% ) CCK-8
i, RBANEITFR R, THREFRFEFEOLR SR, 2h
Ja FBEAROGNUE 450 nm J R NIOROEEE. A
NiLE 6 MEE.

1.5 qRT-PCR #6& U 25 K #238 Trizol i 42 B 4H Jifg #Y J
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RNA, #5552 08 PrimeScript™ RT reagent Kit with
gDNA Eraser (TaKaRa) 1 B#:/FE. qRT-PCR X i/
% [ Fast Start Universal SYBR Green Master(ROX)
DL #EE. R RIK&: ROX (2x) 5uL, b, F
W51 (10 pmol/L) % 0.2 uL, cDNA #&#% 1 uL,
ddH,0 3.6 pL. [ pizeff: Fidsid 95°C 10 min, A5k
95°C 15's, HVELEMH 60°C 60's, Fk 40 MMEIR. BAFE
ik 3 MR EE . UL TBP ANSEE, FIAH 2 (1
TR IR CtEREH AN RN R K E. AT
SN 1.

% 1 qRT-PCR 3|4y

FNAFR  GenBank 5t o1 (5'—3D
TCF21 NM_001277711.1 F: ACGCTGCCAACGCAAGGG
R: TGTTCACCACTTCTTTCAGGTCACTC
Cyclin DI  NM_205381 F: AGAAGTGCGAAGAGGAAGT
R: TGATGGAGTTGTCGGTGTA
PCNA NM_204170 F: GTGCTGGGACCTGGGTT
R: CGTATCCGCATTGTCTTCT
Kl67 NM_205505 F: AGGTCCGTTCCCTCGTT
R: CATTGTCGTCTGGGTCATC
TBP NM_205103.1 F: GCGTTTTGCTGCTGTTATTATGAG
R: TCCTTGCTGCCAGTCTGGAC

1.6 ZEit 5381 FIF IMP 7.0 (SAS Institute Inc., Cary,
NC) XS SLIEIEIAT ¢ 1856, P<0.05 VEFTBE,
P<0.01 2% ST E .

28 R

2.1 TCF21 & R 76 X AR i 175 240 e 3 9 1o 782 v ) 32
K ARl TN IESE Y 24, 48, 72, 96 h TERIMEE N
MEEmiL, MEEEEY, HOTHEERS (BD
CCK-8 /3T Bor, Ak TR (%2) o qRT-
PCR Z5RTIR, TCF21 TEXJEHTIERL 40T ICP1 41

72h 96h

1 R BEEFRGR AR ICP1 RAaIgsE 2
BERETESUE

24h 48h

xy T {H
N4 [

ICP1
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MR PR P R TS, AR S

B2 B Fk S T ICP1 4Rl (R 3) .
R2 R BEEFISREARAEART ICP] 4 EEE R

MR BT L
450 nm OD {&
I il s A
24h 48 h 72h 96 h
ICP1 0.62£0.60  1.08£023 1332038  1.5320.32
XOEACRTAE DT 40 0.44£0.01  0.71£0.02  0.95+0.05  1.3240.07
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T F3K TCF21 F R RTARH I EsE rIseme - 4>
%IJ Eﬁ‘ﬁﬂ%* pCMV-HA-TCF21 F1pCMV-HA % ICP1 4
b, @7 RERS I F3K TCF21 AaniFIxd A 2mie,
#1f qRT-PCR Al Western Blot 75743 Bl M mRNA 7K
A F1 K IERH pCMV-HA-TCF21 B % 7% ICP1 ZH Jif
HIERFGS (E2) o MFE 4R, ERE RS
BHA] &S, TCF21 1 33K 20 B 40 e B M AR T B 20
gqRT-PCR 45 @ ox (F£5) , fFH¥ Y5 72 h, TCF21

BEFGREARAERA M ICP] HIGTE TR mRNA KEREL

E 1] o3t 24 h 72 h 96 h
ICP1 0.0022+0.00022* 0.0015+0.000438" 0.0010£0.000904" 0.00042+0.000625
X S A e U 240 0.25£0.056" 0.14+0.0027" 0.08+0.0059"¢ 0.038+0.00083¢

T TR PRI/ NG SRR 22 5 3% (P<0.05)

200,

150

100
% s i nc 24h 48h 72h 96 h
Z sl
= 7T TCF21 ————
= .
é | - _ P-actin
= "
E
S
s LT
2 oo zl BN

24 48 72 96 h

& PCMV-HA mm pCMV-HA-TCF21

2 FIF qRT-PCR 1 Western Blot 5% 7 mRNA 7KE (A)
MEBKE (B WIE TCF21 FRIEHR

4 @RIE TCF21 34 ICP1 4B MayB5E T 32 o 40 R A5 A 35 0

AAKRGFRFoR ML E (P<0.0D) ,

450 nm OD {&
e TR
24h 48 h 72h 96 h
pCMV-HA 0.63+0.04 1.25+0.11 1.64+0.13 2.10+0.17
pCMV-HA-TCF21 0.56+0.60 1.17+£0.097 1.55+0.12 1.97+0.25
T FIKAN) PCNA Fik B8 B ER T EA (P<0.05)

2.3 THE TCF21 XSG R IR I 4Ela B 521 53 %1)
Wt #5255 si-TCF21 F si-ne & ICP1 4Afi, 7F mRNA
KA FEGIIF si-TCF21 19 TH3 % (E3) o« xiEge T
si-TCF21 A si-nc ()% fi 5 75 28 i [7] i 7R 17 CCK-8 6

0.0025

— si-nc
B 0.002 W si-TCF21
%
=
= 00015
Z 0.001
4
E 0.0005
o~
S 0.0000
=

* FRREFBE (P<0.05) , ** FREFHBE (P<0.0D)
B 3 FIA qRT-PCR J5i%7E mRNA JKEIIE TCF21 FHIHE
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KFHFREFALE (P>0.05) . FER
MR, T30 TCF21 55 R RS i A B 4 i B 5 1 2 R
IR BN AR R (£ 6) o qRT-PCR Z5RFHH, #hyy
J5i 24 h f148 h CyclinD1 F1Ki67 ) mRNA 7K %55
WA FE, (HEEREMAKR GED .

RS TRIE TCF21 33 ICP1 AMEIEATEPFEERERRIEN

#m
e Y BT R i 1] pCMV-HA  pCMV-HA-TCF21
PCNA 24 h 10.62+1.92 10.79+1.21
48 h 14.73+4.78 9.81+0.95
72 h 14.33+1.73" 8.08+1.67"
96 h 4.99+2.02 2.61+0.34
CyclinD1 24 h 4.03%0.27 4.2620.51
48 h 4.40+0.46 3.87+0.60
72 h 1.95+0.15 1.64+0.48
96 h 3.20+0.10 3.33+0.17
Ki67 24 h 3.50+0.20 3.24%0.31
48 h 2.78+0.41 2.48+0.25
72 h 2.80+0.32 2.67+0.60
96 h 2.27+0.38 2.11£0.21

6 FH TCF21 3F ICP1 4R REIETE T T2 d £ B S Y 32

o 450 nm OD fH
e TR B
24h 48h 72h 96 h
si-nc 0.66£0.05  123+0.12  1.74£0.19  2.13027
si-TCF21 0.6240.034  123+0.15  1.67%0.10  2.10£0.15
39 i

TEFLEY) I, TCF21 # N B wEFH 250 .
B, PIASEARNARKA%YE "™ (H TCF21 FF%)
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%7 FH TCF21 31 ICP1 fifIEE R EEEF KA M

mRNA FHX] A H 5 i) si-nc si-TCF21
PCNA 24 h 12.40+2.40 11.91+0.68
48 h 9.52+0.60 9.12+0.99
72 h 8.95+0.15 8.06+0.35
96 h 3.15+0.20 3.13+0.29
CyclinD1 24 h 2.39+0.17 2.87£0.35
48 h 2.58+0.10 2.67£0.51
72 h 1.20+0.13 1.08+0.15
96 h 3.02+0.27 2.70+0.53
Ki67 24 h 7.59+0.71 8.15+0.51
48 h 6.58+0.58 7.39+0.53
72 h 7.40+0.39 6.86+0.12
96 h 5.18+1.19 6.02+0.38

WAL AERE B REMARIIRE. NLRER, £
RSNy B RS R 0 JE AT B I A i D ICP1 41 i S5 3
FErh, TCF21 (RAEY R NS, HAERRINE A
ZIAl TCF21 NERREFERTEES, £HTCF21 7]
AT 7611 i g 75 4 e P 55

NEAFIX—4518, B Yol i TCF21 W ik
i, R BRI TR TCF21 o R KR4
MR T f . 1HiE 5% PRI, 7E SMMC-7721
JFF9e8 4 M 7R o 263K TCF21 355 R 2> 5 550 2m M 55 % 11k
Gooskens 55 ™" fy{AR /NS TR LI LI, E B AT A
786-0 it ik TCF21 FERNANEEWE ARFR, (BREE.
PRI ER AR SRR 5. Bboh, AR
TCF21 1t #5A%H PCNA EERZ0R EEHEEIY 72 h (B2
NI, Ki67 R R 3 0K i E B T o AR R AR A T R
“H. PCNA 540Jfd DNA & R VIMHSE, o 4 i HE T8 1Y
JEAEEEIER, Ki67 &— M54 g5 AE K 2T
J&, HWMan a2y R B A EENIRTEIERN, &
B X e m B R S R Fa bR B, RS R,
PCNA F1Ki67 XS T IEFE R~ #35 TCF21 3
BRI w] B IS HiT RS 17 4 N 5

AT HE IS UERA TCF21 3o 38 /il Fig 75 Ha 5 0 4 1
R, ARSI R A RNAL AR MR ITA#TRAE, 4R T
s T TCF21 FE RS HiRE B A £ e 520, B
R G S R ) RIRE AR KR, R A §E& TCF21
FEGHIIBIGZ0ME ICP] Fh AR R IR R ER, TR
R, FER IR A 1 sE A JE DL SE i 4T i HE S 25 A

i EATR, AMFRERINERE R N eI %
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K TCF21 F R 2=AMHIG i g 5 4n it ro BE5E . G AgH2H.
PR EER - MNMEEERNTRE, TCF21 FREG A
NIB IR A & T B A DR 8 1 T R R s bR sh
RN A 5T o
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hypermethylation regulates renal tumor cell clonogenic

Effect of TCF21 on Proliferation of Chicken Pre-adipocytes

LI Jia-yu, ZHANG Xin-yang, LI Hui", YUAN Hui’

(College of Animal Science and Technology, Northeast Agricultural University, Key Laboratory of Chicken Genetics and
Breeding, Ministry of Agriculture, Heilongjiang Harbin 150030, China)

Abstract: The purpose of this study was to investigate the role of TCF21 gene in the proliferation of chicken pre-adipocytes.
Two kinds of materials, immortalized chicken pre-adipocyte lines (ICP1) and chicken pre-adipocytes cultured in vitro were
chosen in this experiment. The first step was to analyze the expression pattern of TCF21 in chicken pre-adipocyte proliferation
by qRT-PCR. Next, CCK-8 colorimetric method was implemented, in order to find the impact of over-expression and knock-
down of TCF21 in chicken pre-adipocytes on variation of cell numbers during pre-adipocyte proliferation progress. In the last
step of this experiment, QRT-PCR was used again to analyze the mRNA expression result of marker genes, PCNA, CyclinD1,
and Ki67 during cell proliferation. The results showed that the expression of TCF21 gene was found a noticeable trend of
decreasing during the pre-adipocyte proliferation progress. In addition, over-expression of TCF21 attenuated the proliferation
of chicken pre-adipocyte and also reduced the mRNA expression level of marker genes PCNA, CyclinD1 and Ki67 during
cell proliferation, while there is no significant evidence to show that knock-down of TCF21 gene had effect on pre-adipocyte
proliferation. In conclusion, TCF21 may have certain inhibitory effect on the proliferation of chicken pre-adipocytes.
Keywords: TCF21; Proliferation; Pre-adipocyte; Chicken
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