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Overexpression of chicken KIf2 promotes klf7 transcription
and inhibits adipocyte differentiation
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Abstract: Overexpression of Kriippel like factor 2 (KIf2) or KIf7 inhibits adipocyte formation.
However, it remains unclear whether KIf2 regulates k/f7 expression in adipose tissue. In this
study, oil red O staining and Western blotting were employed to study the effect of KIf2
overexpression on the differentiation of chicken preadipocytes. The results showed that KIf2
overexpression inhibited the differentiation of chicken preadipocytes induced by oleate and the
expression of ppary, while promoted klf7 expression in chicken preadipocytes. Spearman
correlation analysis was used to study the correlation between the expression data of k/f2 and
klf7 in the adipose tissue of both human and chicken. The results showed that there was a
significantly positive correlation between the expression of klf2 and klf7 in adipose tissues
(r>0.1). Luciferase reporter assay showed that overexpression of Klf2 significantly promoted
the activity of chicken k/f7 promoter (-241/-91, -521/-91, —1 845/-91, -2 286/-91, -1 215/-91;
P<0.05). In addition, the activity of klf7 promoter (—241/-91) reporter in chicken preadipocytes
was significantly positively correlated with the amount of klf2 overexpression plasmid
transfected (7,,=0.917 66, P=1.074x10""). Moreover, KIf2 overexpression significantly
promoted the mRNA expression of k/f7 in chicken preadipocytes (P<0.05). In conclusion,
upregulation of klf7 expression might be one of the pathways that KIf2 inhibits chicken
adipocyte differentiation, and the sequence from —241 bp to —91 bp upstream chicken klf7
translation start site might mediate the regulation of KIf2 on klf7 transcription.

Keywords: adipocyte differentiation; transcriptional regulation; promoter activity; Kriippel like
factor 2/7
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HRE W4 b K1f2 /DT LS AR F delta A
E Y VRIS T 1 (delta-like homologue
1/preadipocyte factor 1, dlkl/prefl)% ik Fi4m
il ppary 2235 0T B B 408 5 41U pegh,
KIf2 X CCAAT/HIoE 455 &M o (CCAAT/
enhancer binding protein alpha, c/ebpa)ik [H ik
W EA R

kif7 FRIRTE 3T3-L1 Hi By 4 fd o3 1k il # v
e FVEIE LR s #Rak KIE7 il 3T3-L1 A
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B35 R R S S 1 AR I A 434k 02
7 K12 1 KIE7 72 i 7 41 4UE i bl e 7E SN
RESCE . HiHT, M8ignEIe st #rh K12 A
KIf7 &S AFTEAH B AT, Rl Rk T i
f K12 J& A PR 45 5 S22 0K T WY kif7 iR iKik
ANVEHE o A S I EE S TR W A i K12 2
ML kif7 3Rk, RiE— 58 B NE N A0 I i
[ 53152 A% B B9 LAl
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HR[18]; JHMEREN ML O KA 45 H Thermo
Scientific /¥ ] Al Solarbio 2T ; 45 ZH 44K Jii ki
pCMV-myc I F Clontech 2 Fl 5 X KIf2 £ Fik
JikL pCMV-myc-klf2 AU A4 33 IR AF
PEWBSCHR[10]; X kif7 J3 80 19 6 R R
AL R okE pGL3-klf7 (—2286/—-91) . pGL3-kIf7
(—1 845/-91). pGL3-klf7 (-1 215/-91). pGL3-
klIf7 (=521/-91)F1 pGL3-klf7 (—241/-91)Hi A
AR I ORAE, LS5 k(23]

1.2 7

1.2.1 RNA IR R

P HTRE T 40 ICP1 320 %) 6 fLbR , 25
KF] 60%—80%IC AT, YL 2.5 pg i pCMV-
myc-klf2 % pCMV-myc ki 2| 4ifarp, 4
48 h J5 1% Omega i RNA X $2 B £ (Omega 2
A UL EEE . A SR A ImProm-I1 reverse
transcriptase % 5185 & (Promega 2\ v )ik B
FAAE T L
1.2.2  FRAisl&

1580 °C VKAHLRAT 1 FURLEE 1L 2 K WA 1
DH5a B2 B 2N S E ARG RAF)H,
WAL R T oA 1%E T EER
Amp (100 pg/mL)AYFEA LB 553854, F 37 °C
ER R S UL P Sk 0 R A e <
1%R N HBHRMBAR LB K533, 37 °C,
200 r/min }53% 10-15 h, ZJa&k/ MERR &
(RIAEACRH A BR A v BAESE R, SR TR
R0 (A T AR TR () A A3 B 2 ) ik
JEORLTEAf , 5 Yeri{d F NanoDrop % Jiih 4l & il
W, R YR AT S ODas/ODyg=1.8-2.0
IR A FH I S e 5256
1.2.3 SRIEHAMIEFRSFESS L

6 i A 05 400 B 22 ICP1 41 i 1% 35 76 DMEM/
F12 (Gibco 22 F))#MNFE T 10% FBS (Hyclone 23 7))
FIEF R, 7E 37 °C. & 5%RY CO, 414 T 85
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F5 o B FR R LA 1x10° B8 BERERN Y 6 FLAR
b, UK F Y 60%-80% i 5 Yt pCMV-
myc-klf2 Fl p>CMV-myc FoRi 240, 155 2 d,
AL S5 R IR 100%K, 515 8 3 Bl iR i
FEIRFR VR FREATSC ] TR, HEZR 2 100 mg/mL,
PR IRE B 2 mL 25535 M1 pL iR
TAEMR)RESRE 48 h JF AT O e,
1.24 HZ O %6

¥ 0.5 g JMZ O MR IMA 50 mL 100% 515
BEHLE] %ML O BEAE W, IRAC RIS 5 H o
RO R AIIE, FEREFRAE, 1xPBS TE3E 2 Ik,
BALMA 1 mL 4% A& /K AR E 30 min, 3§
W, 1xPBS ¥ 2 K, BSLIA 1 mL 1%
WEr O TAEW, HCE 37 °C [HIRAM YL 1 h, &L
FIA 1 mL 60%5 N EE#EAT 4364, 10-20 s, 2508
KIEYE 3 W BE RSN A RSB0 I
s LA 1 mL 100%5F B 15 f# 15 min,
FEP A 500 nm XML O Yeta b4 72 S Hr o
1.2.5 “HpasE

5% Yk R ] ExFect 5 YL (Vazyme 4=
WO\ vl )4 BRUE I A0 8R4 , 5 Bk A% L 31X
HIRG WA fE . 6 FL3% AR B AL 40 M 5% s ook
BN 2.5 pg, 24 fLEEFRARCEEAL A0 ML YL Bk
MR 0.55 nge HAR T REILE 1,
1.2.6 A REGEMHER

i iE Y s, AkZiE5% 48 h, Al Dual-
Luciferase Reporter Assay System (Vazyme =4
PR 2w ) iR & e B A5 R 24 i JF el i 2
P, ARG kU S 2R T IR 2 O R i XU

HIEETEYE, 83 FIE R Nk R
it FIE 22 9¢ Y K W) HUAE (Flue/Rluc) , Br g #it4
FER LIy 20t 4 IREE .

1.2.7 Western blotting

35 Y pCMV-myc-klf2 8 pCMV-myc Ji{
KRS HTAG DT M 48 h 5, FRIEFRIE, iR
T PBS ¥R 2 I EALANA 0.2 mL Y 21 g 4
f# WL (RIPA buffer; 3= RAEYFHARAF), Kk
%% 30 min, R 5EUE A 2 1.5 mL B0,
10 000xg . 4 °C &.0» 10 min, B EF, MIA 5x
FREGE M, 100 °C 4@ ¥ 10 min {H 2 FIAE &
A, Bk EAER S 20 uL, A Bio-Rad 1)
Mini-PROTEAN3 Hi Jk R 4t 56 4 1E . Sk H
Bio-Rad 1) Mini Trans-Blot 245K 60 min,
FIF &4 5% g FL A TBST (& 0. 05%0t i /1)
TBS)Z iR EF A1 2 ho VEAMEE F A B AW, R
WEETES —PLUNRPT B-actin FAPTHTA-09 T
Bl AE, 1:1 000; BIE c-myc tr%
BAHT#2106036A Wy [ TaKaRa A, 1:1 000
S i KIf7 HLAA#GR212374-49 g [ Abcam 2>
A, 1:1 000; % il PPARy $i{A#2443S IJ H CST
2 ED) TBST WP, 4 °C vKF LK . FH TBST
PRI 3 Yk, B8R 10 min, ARG E 1E S —Hi(L
FHURH#ZB-2301 14 H P A2 A v, 1:10 000;
e/ B #Z2B-2305 1 A A2 e F
1:10 000)) TBST %k, &R FEIKIFE 1.5 he
A TBST PR 3 ¥k, ¥k 10 min, ECL G =K
AR W) AR

%1 REFLEEMEF IR REIEE R ExFect it FIFFAL

Table 1
different apertures

The number of transfected cells and ExFect reagents and plasmids in cell culture plates with

Number of cells (x10%) Cells culture plate Total volume  ExFect Overexpression Reporter genepRL-TK (ug)
(mL) (uL) plasmid (ug) plasmid (ug)

2.0-3.0 6-well plate 2.0 5.0 2.5 / /

0.5-1.0 24-well plate 0.5 1.5 0.3 0.2 0.05

/: Indicates no data available. The same below.
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1.2.8 = (Semi-quantitative) PCR Fl13Z B
E £ (Real-time) PCR

LR BRI A5 BGL A WG, 7
Fane 2 s . 2 5E f RT-PCR ffi [fl Tag DNA
Ploymerase (Vazyme 4 #%}45/3 Fl)7E Bio-Rad
(#15. C1000 Touch) PCR &G kT, IR
20 pL WK R, HAW 1 pL &Y
fE . PCR A F ISR 3 Bz, PCR
724155 4 pL loading buffer 185 f5, H 10 uL 7£
1. 2% SRR HHBE I th A T HLTK A3 AT

Real-time PCR R fH 20 uL ik &, Hrh
USHN 1 uL S S VR AR o Real-time PCR
FEFPBE N . 95 °C LM 30 55 95°C 10s,
60 °C 30s, 40 MEA. AR HER 3K,
EHIAAC LT R IEIN R i
1.2.9 BUERSHR

Bl Bk AT R OBAFSE . B 19 R3S
5341 K ] Shapiro-Wilk #5565 £F5 1E 25 7041 19
Bl L B br e 22 38R, RBITAH A kif2

#F2 BATHEESMEE PCRBISIH)

AR KR klf7 3k K F B A A% 7 ok F
Spearman FKKG 5, Jf46 & MH K RECKT 0, kif2
U kif7 32358048 R R AR A 18] I3 (locally
weight scatterplot smoothing, LOWESS){l&F
HEMZ . 2 HEEEZ A L BCR B ¢ fa g,
Z AR Z [ 1 LL R 1T DUNCAN 2 H kv 5
P<0.05 FRGEIT ¥ R BE, P<0.01 FRER
ETE

2 BER540

2.1 FFRik Kif2 HHI3SFIAE AR 4R 43 (RO [E]
BHR I klf7 ik

XSRIARI AL ICP1 Fh¥E 4y pCMV-myc-kif2
Jiki 48 h J&, SFUBEE AT R X R ATAR
L, FESUN K12 25 B/ NHE Y 55 kDa i #
A, e KIE2 3o 3R Bk it 48 A mT ARSI 1) 1]
B mye FREE, YA E K (pCMV-myc)
4B A, F2H ICP1 4R h#EY pCMV-
myc-klf2 BERS N Z3E KIf2 @& & (E 1D).

Table 2 Primers used for semi-quantitative and real-time PCR

Name

Sequence (5'—3")

klf2 (JQ687128)-sense

klf2 (JQ687128)-antisense

klf7 (JQ736790)-sense

klf7 (JQ736790)-antisense
p-actin (NM_205518)-sense
p-actin (NM_205518)-antisense
gapdh (NM_204305.1)-sense
gapdh (NM_204305.1)-antisense

ATACCATCCTGCCCTCCTTC
CTGCCCATGGAAAGGATAAA
GACACCGGCTACTTCTCAGC
CTCGCACATACTCGTCTCCA
TCTTGGGTATGGAGTCCTG
TAGAAGCATTTGCGGTGG
CTGTCAAGGCTGAGAACC
GATAACACGCTTAGCACCA

=3 ¥ TEPCREH

Table 3 Conditions for semi-quantitative reverse transcription PCR

Gene Initial denaturation ~ Denaturation Annealing Extension Cycle number  Final extension
klf2 94 °C for 7 min 94 °C for 30 s 61 °C for 30 s 72 °C for 30 s 34 72 °C for 7 min
klf7 95 °C for 7 min 95°Cfor30s 55.4°Cfor30s 72°Cfor30s 33 72 °C for 7 min
B-actin 94 °C for 5 min 94 °C for 30 s 60 °C for 30 s 72 °C for 30 s 28 72 °C for 7 min
gapdh 94 °C for 7 min 94 °C for 30 s 58 °C for 30 s 72 °C for 30 s 28 72 °C for 7 min

http://journals.im.ac.cn/cjben
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RULISHY ICP] ARk EE SR B8 kit KT X RREAEMI(E] 10), KUK K12 #ifi
HlJ5, RAGSERILESAMME 48 h )5, W ICPL 40 fR A4 k(B 1A-1C). 1AL,
g1 O Qe kiR, bRk KI2 WA isitss AN is, 3R K12 /Y ICP1 4l
B AT X R AN (B 1AL 1B), $REREL T P ppary IIRIEKT- B E (KX BREL(& 1D 1E),
WoR, ik KI2 (ETIEDTA A AR S B (2 k7 RiXKE & TATEZL(& 1D, 1E).

A Normal visual field B 100

EV

KIf2 S

kDa Marker EV KIf2

© osp ~6.409 : 55 —
- =5, = — Mye 55kD
P=0.003 0 45 — — e SRkDe

Eod4 T 55
: T e
= — Ppary 55 kDa
So3~|*® 45 —
=]
s p
201 R

0.0 : 8 - Practin 42 kba

' EV  KIf2 3
E 1.5~ 1.5
_ + =4.984 = =21.03
= 0 P=0.007 6 = P<0.000 1
S 3
%‘v ]_0 — 888 S IO — e
Q

S S
= R o’
% 0.5+ g 05K
3 2
3 Q
= S

0.0 l I 0.0 ' '

TEV KIR EV  KIf2

1 EFRik KIf2 300 35 58S B 240 A8 53 1L B9 BB B9 kif7 3B

Figure 1 The chicken ICP1 proadipocytes were transfected with pCMV-myc-klf2 (KIf2) or pCMV-myc
(empty vector, EV) plasmid for 2 days, and the cells were cultured until 100% confluenced. Subsequently, cells
were induced to differentiate with 100 umol/L oleate for 48 hours, followed by testing the intracellular lipid
content using oil red O staining. A-B: Oil red O staining of chicken preadipocytes induced to differentiate by
oleate for 48 h. C: The lipid content of chicken preadipocytes measured by absorbance at 500 nm. D: Total
protein was collected from ICP1 cells after transfection for 2 d, and the expressions of Ppary and kif7 were
studied by Western blotting. E: Histogram of expressions of ppary and klf7 normalized to the expression of
[S-actin in Western blotting analysis. The data in (C) and (E) representx + s deviations of three replicates, and
two-tailed #-tests were employed to distinguish the different between the two groups.
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2.2 ASER4B LR kIf2 R0 kIf7 R BRI K M

MR % K3 HPA B8 R 3R B T A
Wi L2 kif2 0 klf7 ()R8, Shapiro-Wilk
K36 57 AR B A NG 7 4148 kif2 F klf7 23550
PEATFA IEA 4041 (P<0.05), Spearman FkAH G
O3 AT 45 AL B R JC e R R D A 4 2 e T
WZIN kif2 F klf7 W3R8 SR 57 76 8 25 1
I (r>0.2, P<0.05), FH., QA FE I
T RE W A2 rh A R G R AR TR R Y
2B A 0 ZH 2L (B 2A)

I A TR R A i A i T T A A 4
GUE R EB LR kRO k7P s B
WFFE X G W7 2028 b kif2 1 kIf7 28 305 FAH G
Shapiro-Wilk K 56 i 75 A< i 5% i FH 1) 39 g i
H 4 k2 (W=0.972 19, P=0.022 04)F kif7
(W=0.914 27, P=3.055¢-06)% ik B A 44 1F
A, Spearman kA I BT 45 KI5 R X I
PR AL LR kIf2 N kif7 23RS 2 ) H A
76 B A TEAH 56 (r=0.149 411 5, P=0.060 44;
& 2B).

A
Human adipose tissue: Visceral+subcutancous
— Spearman’s rank correlatjon
= S=197 073 151, Ps2.2¢-16
5 B =0.3225152,N=1204 - - .

FOR I S

log, (kif7 nTPM)
=

)
(A

I o,
4 6 8 10
log, (kIf2 nTPM)

Human adipose tissue: Visceral (omentum)

— Spearman’s rank eerrelation
=8=20376 472, P=4.195¢-08
58 r=0.227 870 9, N=541- . * =

.

log, (k{f7 nTPM)

1¥5)
(Al |

e m III'III__I_IIIH i
4 6 8
log, (kif2 nTPM)
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Human adipose tissue: Subcutancous

— Spearman’s rank correlation ¢
=S8=29250 511, pP<2.2¢-16 C O
1=0.397 793 9, N=663 - ,  +% «teie 0 W -

wn

log, (kIf7 nTPM)
w &~
I IIII__IIIIII\ Il

[} IIHI‘ - o

4 6 8 10
log, (kif2 n'TPM)

Chicken abdominal adipose tissue
0.025_ Spearman’s rank correlation
S=183 574, P=0.060 44
0.020- r=0.149 411 5. N=109

0.015-

117/ f-actin

= 0010 o
S PR T ot

0005 f et W

0.000 =

k

LR T TR T T T S T S A
0.04 0.06 0.08 0.10

K2/ B-actin
2 AA)FIIBB)E TFABEAERTHER S kif2
N klf7 FTIEKFHIHE R M

Figure 2 Spearman correlation analysis was used
to study the association between the expression data
of klf2 and kIf7 in human and chicken adipose tissues.
Correlation analysis of the expression data of klf2
and kIf7 in both visceral and subcutaneous adipose
tissue of human (A) and in chicken abdominal
adipose tissue (B).

2.3 FRIX KIR2 (B8 kif7 BB FiE M

N T R R KIR2 R k7 %k,
ARBFFEAERGHING T 400 ICP1 v ] 26 6 K il
b FE R F AW G T 3 35 K12 (K 3C)%F 24~
ANFEKEE k7 I8 8 TR . 45 5% BR,
Xt A M L, ik KIf2 (R VR3S 5 AR
B OKklf7 J8 8T (-2 286/-91 ., —1 845/-91 .
—1215/-91, —521/-91 F1-241/-91)4R & F X ()75
T EFEEPE(P<0.05, K 3A), £ KIf2 7] fEiM
¥ k7 (G 5%

1 KI2 X BT 4 B 3 klf7 Ja sl T 1
B EEEN, RATHEN 2= /b —4 KIf2 ¥



B /ARG KIf2 (i kif7 HFRIMFIEBARS L

klf7 %5241 bp sEVE RN S FTREAL TAIXT RS 2 RIBFTRLXT klf7 Ja 81+ (—241/-91) 4 3 K
N R B IX R, BEDEIPER AN S EEI-91 bp  TEPEAYRS I, & B Y i i F R KIR2 ORI
) F 51 X ] 5 klf7 JE 15 Tk Z A AE B ) 3R 500

I XS H IR 7 40 M 55 Y NI FE AR K12 (8] 3A, Tau=0.917 66, P=1.074x10"", & 3B),

A .
| H #* | _ A
— = KIf2
i F— %
.
-1213 | — ’
1845 — o
Dy 2#& 6 i — ok
I I 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 { 1 1 1 1
0 2 4 6 8 10
Chicken £{/7 promoter-luciferase constructs Relative luciferase activity (firefly/renilla)
B C

a

24 ol kDa Marker  EV KIf

7=5313 7, P=1.07e-07. tau=0.917 662 9

b v
* 55— u ” — Myc 55 kDa
e

4 ’ | ol Ly
—_— 45
o | 45—
=
e . . e [ — - — B-actin 42 kDa
1 2 3 4 5

Relative luciferase activity (firefly/renilla)

3 BAERKE k7 BahFiEMS Kif2 3 RIEKFERHKXR

Figure 3 Chicken ICP1 preadipocytes were transfected with KIf2 overexpressed plasmid (or empty vector,
EV) and chicken klf7 promoter luciferase reporter plasmids. A: Effect of overexpression of KIf2 on the
activity of 5 kinds of different constructs of chicken k/f7 promoter. EV: Cells transfected with pCMV-myc;
KIf2: Cells transfected with plasmid pCMV-myc-klf2. Double-tailed unpaired ¢ test was used to analyze the
difference between the two groups, *: P<0.05; **: P<0.01. ***: P<0.001. KIf2 overexpression group versus
control group (EV). B: Dose effect of KIf2 overexpression on the promoter activity of pGL3-klf7 (—241/-91).
The mass ratios of EV and the Klf2-overexpression plasmid (pCMV-myc-k/f2) in the five plasmids mixture
(1-5) were 3:0, 2:1, 1:1, 1:2 and 0:3, respectively. Different lowercase letters indicate significant differences
(P<0.05, Duncan’s multiple test). C: Expression of myc-tag protein in chicken ICP1 preadipocytes
transfected with pCMV-myc and pCM V-myc-klf2 plasmid, respectively.
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It BT e Yead ek ok A b k1f7 Jash v
TG S 3 R T B 4H (P<0.05).

JASPAR T4k T HAUMZS R BIR, X kif7
Ja Bl (-2 286/-91)[7 1] L AF1E 24> Tl (1) K12
e 255 s, o 29 AN TR AR X153 43K
T 0.85, 2 ML T BIPER AL _FE-250 bp F
-91 bp BIFHN X [H] N (3 4).

2.4 EFRIX K2 {RFICEIBE MM kIf7 A
B mRNA Ri&

TEXSHT I DT 40/ ICP1 th4% g pCMV-myc-
klf2 BiKr 48 h J5, *fiE i RT-PCR F real-time
PCR 43 M7 @i, 1 3K KIR2 (19 ICP1 AL klf7
WIEE mRNA ik /KF- B I e 1 % R 20 41 i
(P<0.05, Kl 4A-4C).

= 4 T JASPAR T8 kif7 (-2 286/-91)BEhF £ KIf2 &5 &L=
Table 4 The prediction of KIf2 binding sites on chicken k/f7 promoter (-2 286/-91) by JASPAR

Matrix ID Name Score Relative score Start End Strand Predicted sequence
MAI1515.1 Kif2 13.607 82 0.975 044 —446 —436 CGCCCCGCCCA
MA1515.1 Kl1f2 12.004 17 0.943 536 -509 -499 + ccceeceaececce
MAI1515.1 Klif2 10.768 37 0.919 255 -1513 —-1503 + GCCCGCACCCA
MAI1515.1 Kif2 10.691 45 0.917 744 -333 -323 - CTCCCCGCCCC
MA1515.1 Kl1f2 10.529 12 0.914 555 —843 —833 + CCGCACGCCCA
MA1515.1 Klif2 10.494 19 0.913 868 -365 -355 - cccceeeaeeca
MAI1515.1 Kif2 9.967 084 0.903 512 —827 -817 - CGCCACTCCCC
MA1515.1 Kl1f2 9.789 145 0.900 016 —410 —400 - GACCCcccececece
MAI1515.1 Klif2 9.639 309 0.897 072 —452 —442 - GCCCAcCcccecec
MA1515.1 Kif2 9.411 935 0.892 604 —248 —238 CCCCGCGCCCG
MA1515.1 Kl1f2 8.884 903 0.882 249 518 -508 + GGCCCCTCCCC
MA1515.1 Klif2 8.828 209 0.881 135 -810 -800 + Cccaeceeaceecece
MAI1515.1 Kif2 8.739 429 0.879 391 -580 -570 + AGCTCCGCCCC
MA1515.1 Kif2 8.734 785 0.879 300 —246 -236 - CACCCCGCGCC
MAI1515.1 Klif2 8.696 106 0.878 540 —415 —405 - CCCCCCTCCCA
MA1515.1 Kif2 8.428 398 0.873 280 —411 —401 ACCCCCcCCCCT
MA1515.1 Kl1f2 8.425 542 0.873 224 =727 =717 + CGCGCceaeecce
MA1515.1 Klif2 8.425 542 0.873 224 —653 —643 + cGcageeaeecce
MAI1515.1 Kif2 8.330 393 0.871 354 —704 —694 + CACCGCGCGCA
MA1515.1 Kl1f2 8.108 907 0.867 003 -732 -722 + AGCCCCGCGCC
MA1515.1 Kif2 8.055 942 0.865 962 —450 —440 - CCGCCCACCcCC
MA1515.1 Kif2 7.959 113 0.864 060 -339 -329 - GCCCCCTCCCC
MA1515.1 Kl1f2 7.885 082 0.862 605 -1 090 -1 080 + GGCCCCGCACC
MA1515.1 Klif2 7.829 531 0.861 514 -504 —494 CGCCCCGCCGT
MAI1515.1 Kif2 7.724 930 0.859 458 -335 -325 - CCCCGCcceeeT
MA1515.1 Kif2 7.642 578 0.857 840 —-1382 -1372 CACTGCACCCT
MA1515.1 Klif2 7.633 963 0.857 671 —1 465 —1 455 AGAAACGCCCT
MAI1515.1 Kif2 7.405 438 0.853 181 —658 —648 + CGCCGCGCGCC
MA1515.1 Kif2 7.303 934 0.851 187 -1707 -1 697 - AAATACACCCA
The “+” and “—” in the column of “Start” and “End” indicate upstream and downstream the initiator codon of chicken klf7,
respectively. The “+” and “~” in the column of “Strand” indicate the same and opposite to the direction of coding sequence of

chicken klf7, respectively.
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Figure 4 The effect of overexpression of KIf2 on endogenous klf7 mRNA expression in chicken
proadipocytes. A: Semi-quantitative RT-PCR analysis of the effect of overexpression of KIf2 on endogenous
klf7 mRNA expression in chicken proadipocytes. B: Histogram of expressions of KIf2 and KIf7 normalized to
the expression level of gapdh and f-actin in semi-quantitative RT-PCR analysis, respectively. Two-tailed
t-tests were employed to distinguish the difference between the two groups. C: Real-time PCR analysis of
klf7 expression.
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3 WkEHE® V91K 08 & GC JE915; CACCC K, H N

NS I A A R BT M, DL AR AT AR, 5 L S AT R
Ppary W0 HOR: I A OBE N A R TR FICY, AN, Kifs SEHRB 1
WA ML S 5 2t RS HABIERI DNA Z5 4 Rrahil, 24 Kifs f5t ol LA
FRGEHENT ppary (FETIRERINE B AL, e A B AR Kifs
W AIIE R, Kifs B R EURIRIES  fEfent I WL A B R ),
HUA 3 AMRRERY oM, FEHSSE BT IR T, 5 UM RS 7 KIE2 K167 4477 1)
R IS AR AR, Kifs R AR ppary B 3520214381
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R, BT KIR2 2B IR k7 335 AR LS
RS HG W 40 i P KUE2 X klf7 ek R TE1ER
XoF T 58 35 1 W 40 M ) 43 AL A SR
o ARHFRF L RIBEARDSE T KI2 XA Hj
NEMdnMe ICP1 sfbisgm, 453 BRidRib
K12 B S 41 1 3ol 2 175 0 XS i g s 240 e 4 £k
ASHTAENTANIEH Ppary MR, SAUREIL AT
A DA XS A 7 20 M AR T 1 5 SR — s
— B RUTEARIM K-, 2F 3Rk K12 #f 52 7]
DA i 5 4 B 53k o W 2L 3 i 0 R Ak
R KIR2 FERBTHIARIIA00, 76 AE i
AR F IR, FEAN AL RR A v kif2 Fik
KT T kL7 TR R K238 T BE 7 4 A
SRR, e Ak R SR as TR,
TERE W A I sl 2 R, K12 F1 KIE7 A ANSE
SR ] B Bsf 28 R B R ] B B3 1A ppary,
W78 1 K12 F KIE7 %5 A 105 40 IR el ppary 2%
ik A RRAFAE RS 28 Uy b ss B g o ARG &
Pt FRak K2 (AT Wi A b klf7 B Rk
IR T BRZ (1), B K12 AT REAE S k17
P28 . FRATTRGE M AEAR 107 40 M il #e v, e
WX TR k2 vIReEXT R LRk TR/ kif7
)28 HoA AR VE A .

FEXS AR EI kif2 F klf7 3R B 500 1Y
FHRME AT R, ToI 2 BN Wi 8UA A
KA BRI BGIE IR HA T k2 5
kif7 B3 IBE G Z RV ER A AE ik 2 IEAH G (K 2),
P28 TRRWT LS klf2 F0 kIf7 (363K 2 [BIAF7E
AR, b7 KIf2 26 % 55k
BVYE klf7 MR, AR R 9O 2 il
B ER S T Rk K2 X2 AR A
JE kIf7 JRsh FIEER I, 45 R BoR it Rk
KIf2 B A dF BT A KB k7 Ja 3h i i B 1A
36 M (] 3), K12 43 Al R i PR35 klf7 5% 5%
fie it H Rk
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K12 XA [ BE klf7 J5 3l (-2 286/-91 .
—1845/-91, —1215/-91, —-521/-91 F1-241/-91)
W R A BAEHERNE 3A), ##R57
K12 VA klf7 % 5k 19— AR A 8 T RE A T
ST kIf7 e e AR A T B BN ) B
X e ——klf7 PR G A7 5 241 bp/~91 bp
B [E] . o T E— 50U K12 J& S8 SE%F klf7
BIPERIA A5 EE-241 bp/-91 bp FAE 5h
FIEvER A REER, AR A R R RS
FERY KIE2 3 FRIRFORLAN klf7 )3 8 F(-241/-91)
i B Bk AT T Y SO R A
R Mras R WoR KIf2 of KAx k7 JBsh 1
(—241/-91) 2 &5 F DR 336 M 1) 2 1 R A7 e BH 2
B O (B 3B), #E—2 R k7 B
B 5 FiE—241 bp/~91 bp K7 41 [X. 7] o 1] fE
2D ETE A KIR2 45 KIE7 5% 5k A FH A 8
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—250 bp/ -91 bp )7 F1] X [a] {4 A7 7€ Fl U A
KI£2 45407 5 (5% 4), KIF2 16 AT fig 1o 45 4 %
SE A7 g PR KLf7 ok

AN, B E & RT-PCR 5 R BF5E i £k
K12 X 5 BE G 408 b klf7 R PE mRNA ik
KEHEm, ERERS5EAKE—-%, i
ik KIR2 B B AR U k17 A N JEPE mRNA R 8
(] 4A-4C), /R KIf2 JE¥E kif7 Fikm EEE
AT RE R T, KIR2 BAATREVER T kIf7
e S L I 57 o5 BT OB B S /N B Bl (-250 bp/—
91 bp) XIS klf7 5% (F 5).

ARWEFEL IR BN NG IWT LR kif2 70 kif7
)R EARAFAE ARG, ARSI i HE 7 41 i
1f Rk KIR2 FEHE sk PAE sk klf7 ik, IF HYY
klf7 BAVERL IR0 5 E 241 bp/~91 bp X [a] HA]
RE 2 AFAE—A KIR2 EFINL A . AP R A
Bl F 52 35 Mg 105 240 LT B 43 st e 4, IEh
ik — 2 s AR 1 2 F AL S 275
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