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The Effect of Epidermal Growth Factor on the Expression of Hypoxia Inducible Factor-1a

in Cumulus Cells of Yak (Bos grunniens) and Its Correlation Analysis with Apoptosis
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Abstract: The present study was carried out to verify whether EGF inhibited the apoptosis of cu-
mulus cells of yak by regulating the expression of HIF-1q. The cumulus cells of yak were cultured
in vitro with the supplement of different concentration of EGF. The expression levels of HIF-1q,
Bax and Bel-2 in different groups were detected by qRT-PCR and immunofluorescence. TUNEL
was used to evaluate apoptosis rate. Results showed that: (1) After the addition of different con-
centration of EGF to the cumulus cells, there would be found a declined mRNA relative expression
of HIF-1¢ and Bax and an increased mRNA relative expression of Bcl-2, with a characteristic
manner of concentration-dependent. When the concentration of EGF was as high as 50 ng * mL ',
the mRNA relative expressions of HIF-1q and Bax were the lowest, while that of Bc/-2 was the
highest. (2) The protein relative expressions of HIF-1¢ and Bax were decreased and that of Bcl-2

was increased, with a characteristic manner of concentration-dependent. When the concentration of
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EGF was as high as 50 ng « mL™', the protein relative expressions of HIF-1a and Bax were the

lowest, while that of Bcl-2 was the highest. (3) Apoptosis detection shown that the apoptosis rate

from control group was the highest. It was extremely declined when the concentration of EGF was
25 ng » mL ' (P<C0.05),and down to its lowest level when EGF was 50 ng « mL ' (P<C0. 05),

while rose again when EGF was continues to increase. It is concluded from this study that EGF

can inhibit the apoptosis of cumulus cells by regulating HIF-1¢ and may be related to mitochon-

drial Bax and Bcl-2 apoptotic pathway.

Key words: epidermal growth factor (EGF) ;hypoxia inducible factor-1a (HIF-1a) ;apoptosis;cu-

mulus cells;yak
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P& (bs-0737R) , Bax L& (bs-0127R) | Bel-2 $i {4
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E G WS I A EGE . 43 51135 B M % B4 OR
Jin EGF, B 0 ng » mL~ ") EGF 4 FE4] (EGF 23
B9 25.50.100 F1 200 ng » mLL™ ), EE 5K,

EGF 4b ik (8] A 4f U 30 22y 24 o 23 iU 4k Ak
AN T 5 2l 5 .
1.5 & RNARE,R% %K PCR ¥ 1&

AR PR BEPLUSCSE 4 L, PBS Wk 3 W5 i
f RNA F2 G0 &R B RNAL 2 35 S 5% 5t
& A s —8E cDNA, PCR iR &R K 20 pul:1
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Table 1 The information of primers
FH NCBI % %% 514175 (5'-3") BAAEE/C PHYIR/N/bp
Gene Accession No. Primer sequence Tm Fragment size
F.: TGAAGGCACAGATGAATTGCTT
HIF-1a AB018398 58 129
R:GTTCAAACTGAGTTAATCCCATGTATTT
F. TTTGCTTCAGGGTTTCATC
Bax NM _173894. 1 ) ) 58 174
R:CAGCTGCGATCATCCTCT
F.CTGCACCTGACGCCCTTCAC
Bel-2 NM _001166486. 1 62 236
R:GCGTCCCAGCCTCCGTTGT
F:GCAGAACCTGATGCTTTGTG
SDHA NM_174178. 2 58 185

R:CGTAGGAGAGCGTGTGCTT

HIF-1a.Bax 1 Bel-2. Hi 3 ; SDHA. NS K

HIF-1a,Bax and Bcl-2. The purpose genes; SDHA. Reference gene

1.7 SEMMAREEKN HIF-1o,.Bax & Bel-2
EAMS T

¥4 i F PBS VU 3 i E A B e T I [
JE 30 min, R 5 e Y 0 VR IR BE 3 L, T

0. 2% TritonX-100 Gy Yo (o 3t A B 1 ho i A
—Pr.4 CHER SR O B H PBS A —H0D) .3 3
5. BT FITC frid i) b . ZHEEEE 1 h,
TPk 3 )5 . DAPL %4 3~5 min., 2456 i B8 0
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PIROR R AT 206 i 450 HIF- 1o, Bax, Bek 2
KNS EEH SDHA 4357t 3L — 7=yl (1] 2)

M 0
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100 HIF-1o
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250 Bel-2
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100 SDHA

EGF AEMERRELHEF W E MM HIF-1a,Bax,
Bcl2 K SDHA H PCR H ik 7= #) #&
The PCR products of HIF-1¢, Bax, Bcl-2 and
SDHA in yak cumulus cells in different groups

E 1

Fig. 1
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Fig. 2 The melting curves of HIF-1a,Bax,BclF2 and SDHA genes
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mRNA 3R % § % g

W 3 Frs s AW E R EGE J5, HIF-1a
mRNA M Xf R s & k& B F 2. Hd 50
ng * mL~' EGF #4b B4, HIF-1a« mRNA %} £ ik
BEHEM,.H525ng mL ' EGF 41 %A 2,100
ng * mL ' EGF #4h ¥4 5 0 ng » mL ' EGF 44
AR I8 25 5 8 I %, 200 ng « mL ' EGF &b
PR Y AR X 3R 38 & e . AN [ EGE ke B2 Ab 2 41
Baz .Bel-2 mRNA AH X335 & F i 5 7x (& 3) . X
W2 1, Bax WYAR XS 3K 5 B 5 o 1 Bel-2 AR X 3%
kA EGF fE W EE N 25 ng « mL '}, Bax

() AF X R I8 S A 1T Bel-2 B AH X 3R 38 1 8 s FE
EGF 1E H#E Jy 50 ng « mL "I, Bax A% 223
s AIKL 1 Bel 2 YA X 3R55 1 5 R s EGF AR W
4 100 ng « mL~ "W}, Bax Fl Bel-2 AT £k E S
50 ng « mL 'V A9 AH XT 3R GE i 2 ORI 200
ng » mL~' EGF /£ Ik 41, Bax AN £k = B
FET 100 ng « mL "4 (P<C0. 05), Bel-2 [ #H %F
FIRF P EMCT 100 ng « mL "4, H S50 IEH 2 H
NTEN
2.3 EGF 34400 R4 f8 HIF-1o0.Bax 1 Bel-2 F
SE3eN: 0k

XN AAS [\ e BE EGF (09 58 4 59 - 40 9 35 45
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Relative expression of HIF-1a,
Bax and Bcl-2 mRNA

HIF-1a., Bax } Bel-2 3R A X435 K F-

0 25 50 100
#eEE/(ng'-mL") Concentration

200

20 [H] H B AN TR B AR R R 22 7 B 3 (P<C0.05)
Comparison among groups, different superscripts mean
significant difference (P<Z0. 05)
3 AEKE EGF M40 K4 HIF-la,Bax
Bel-2 B 5R3% i % 1
Fig.3 Effect of different concentration of EGF on HIF-
lee, Bax and Bcl2 mRNA expression

HIF-1a,Bax I Bel-2 # ) S 56 G4 Gk I 4n [ 4
PR < T A R 4R O B 40 48 338 HIF-1o, Bax Al
Bel-2 5, H 3 B F 240 M A% o, 1 48 i o v 5
g, B4 AT g R K 5 R HIF-1a 88
H7E 50 ng « mL~" EGF fEHI4 A XS 2R3k &8 5k, H.
5 100 ng - EGF 4] 2 % &~ & #; 25
ng » mL ' EGF 4b¥4] HIF-1a % [ 09 A0 X 3235 &
LFE T 50 ng » mL ' EGF 41 (P<C0. 05); 200
ng » mL~' EGF 432 HIF-1o &AW Eix &
B H AL (P<<0.05) A5 BAL SRR
20 B2 Bax 85 (A XS 3K & A 5 5 25 ng » mL !
EGF 2l Bax & [ AH X} 3R 35 & FE AR (P <<0. 05), 1E
EGF Jy 50 ng » mL ™' ¥k B &35 8 f K (P<C0. 05),
100 ng » mL ' EGF 4 Bax & AN F£iE &5 50
ng * mL ' EGF 2% AR 3% ,200 ng » mL ' EGF
5N IR 22 53N B35 X IR 4] Bel-2 8 (A £
KR REAL.25 ng « mL ' EGF 41 Bel-2 2 1 #H X 32
SR B N (P<<0. 05),Bel-2 7E 50 ng » mL !
EGF {1 H 41 8 F A3 X 3% 3k & i /5 (P <<0. 05), 100
ng « mL ' EGF 21 Bel-2 25 [ (% A0 X 3% 35 5 A BT B
.45 50 ng » mL ' EGF 41 % % &~ B %, 200
ng - mL ' EGF b B 41 i) #H Xf & 3k 7t 5 4 4l 2=
AR E,
2.4 EGF 34400 KA T s ER

XA [ b P ZH 240 B i 47 TUNEL §4 T # 0, 4n
Bl 6.3 2 TR . % BEZH o O P 40 B 0 T S e . o
(73.1444.72)% ;25 ng » mL ' EGF 2 40 it 8 1

mL™!

R AL, K (62. 85 4. 38)% (P<C0.05);50
ng - mL'EGF 41, 40 g J8 1 AL, Sy (48. 32 &
2.16) % (P<<0.05),5 100 ng » mL ' EGF £ 4 jfl
B TS % (51,25 = 1. 84)% 2% A B F; 200
ng-mL ' EGF 41 40 g 1 = % &8 & & F 100
ng « mL ' EGF 41 41 Jifl ¥4 7= %, Jky (71. 06 &
3.63) Vo, SXTIAHT- R 2R AN EE.

% 2 EGF xt4%4 0 £ 40 B3R T B9 30 0 1 B

Table 2 Effects of EGF on apoptosis of yak cumulus cells

EGF # & /(ng » mL 1)

Concentration of EGF

MR/ K

Apoptosis rate

0 73.14+4.72°
25 62.85+4. 38"
50 48.3242.16°
100 51.25+1. 84°
200 71.06+3.63°

[ — 1) o AN [ <7 B R 7R 22 e Wil 3 (P<Z0. 05)
The different letters in the same column mean

difference (P<C0.05)

significant

3 3

BB 240 i s 2 Ao R v A LG ] L ) O 2 e
T3 3 43— R A7) A 9 s O B A R L B Y
i) S SR G G & 0. T B B 4 A R G A A
P VN L R (B (N D i i A L0 ]
i rT 8 SRR & T RE S . &8 LRI
2 0 1) S5 £ 0T BB 8 L A R R IR IR R B A
FEREEMEM.

EGF 1 1 B i 40 i R 7~ 7T 42 326 40 B 4 43 1k
FHEFH Y . ST R I EGF X 2 500 2L 3h 9 1 o 1
20 it LA AR A R S AR K AR
LT O R4 M R AT R B RS FR AL TR I EGF
IE AR AR 2 51 B 20 P B2 3 B 3 R A 38 2 O )2
LA T

FE A 4 A T AR AR AR PR B HE 20 B AR A B R
Db SR K 4 ) 38 B AN ARG . HIE J2 B 580 0 2 bl A%
AR SN 2 - BT R B HIF-1a 1 #8386
KA 100 24, EGE a] LI il % 4 5 30 AR i
VESRE AN ML UE To. H O U 45 L KA Bax
P53 il Bax 2 Bel-2 FGEAR W T2 8L 61 - HAE
T o N S AR NP I ol A A 6 TR i 4
P 128 o — A5 R P R i Ca® Y, Bax R
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A~E.0 ,25.50,100 F1 200 ng » mL ™" ;& 4,5¢ 4> 5l iy HIF-1o.Bax il Bel-2 & Fbric . DAPT b 4 i AZ kR id
A-E. 0,25,50,100 and 200 ng » mL.~' ; The HIF-1a,Bax and Bcl-2 protein were stained with green fluorescence, nu-

clei were stained with DAPI

B4 $E4IPEZHE HIF-lo.Bax 0 Bel-2 EER R ERLL B LR (Bar=200 pm )

Fig.4 The detection of HIF-1a,Bax and Bcl-2 protein on yak cumulus cells by method of immunofluorescence (Bar=

200 pm )

e
)
3

B HIF-la ™ Bax ® Bcl-2
% a a
2 .
R L L
.’”?L'—‘L"S *# $3%
ZzET R 0.25 Fak

G O
£2¢ P
%qu 0.20 G

273 B
S22 005 A A
gs g

L3
é%m 0.10
R3S
S 005
=
S 0 ‘ ‘ : :

0 25 50 100 200

A1) FL A, A R] AR m 22 57 B 3% (P<<0. 05)
Comparison among groups, different superscripts mean
significant difference (P<C0.05)
B 5 ARERE EGF X445 k4 HIF-1o.Bax & Bcl-2
EBARIEHHE
Fig.5 Effect of different concentration of EGF on HIF-
la,Bax and Bcl-2 protein expression

P Ak 2 2K o 2 i O T A Bed-2 A Sy O T o
FLIA L Bel-2 8 R IX RE SR 1E 2 Bl 3 R R 51k 1Y
AP T

AWFFEE R4 B EGF Xt 48 4~ B9 o 40 i i 0 1
JE 5 B ML L A2 4E 2F B Fr 40 6 8% 5% 80 i AR [R] ok
B EGF J5,HIF-1a.Bax #1 Bc/-2 mRNA & H
AR 23R 38 K AR T 00 As , HL S 40 o8 T R B % )
A1 HIF-1a,Bax #l Bel-2 8 H 32501 T 00
MM M. BEE EGF Wk EEM3E i, HIF-1a 1
Bax mRNA J 25 A X 3 58 i B Z B AR, Bel-2
mRNA FIHE A X 22 328 5 B =2 T e 40 ) 0 1
AL B Z AR 24 EGEF W FEh 50 ng « mL ™' i,
HIF-1a 1 Bax mRNA J & 14 A X 2 15 5 eI,
Ifi Bel-2 mRNA FE 1 A 6 2 35 5 e - 40 1
P TR EAR; 2 EGF ok B2 3 K5 HAE HIROR )
1MA P 55 . — 2 TUNEL 20 i J/ T A il 25
R EGF A] W] i B AC 4t A i 0 12 22, B2 A ) i
Wl 78 50 ng » mL~' EGF 418 1- R &% . EGF
WREARZL 3 K5, 2% = F 50 ng » mL™" EGF
HACT X AR T-% . 1] W EGF ] BEAGFE 4 5P
T4 HIF-1a B335  FEAR Bax 1935, 42 & Bel-2
(9 2235 . B AR 40 0 O T L B AR AR A uk B Dl 50
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A-E. 0,25,50,100 and 200 ng » mL ™' ;F. Blank control. Apoptotic marker was stained with green fluorescence

6 ATELEHESNVEAMBP TR (Bar=100 pm)

Fig. 6 Detection the apoptosis of yak cumulus cells in different groups (Bar=100 pm)

VR O 1 B EGE X O RE AR A
L IR G 9 A 1 ML A £ 13t 2 K 40
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4 & i

FEA 5P 40 B AR AP BE 5% R i EGE Al B AIG
HIF-1a & Bax 33k, $& & Bel-2 193K 35 FEAIR A
FRL ORI T3, HOAE VR 3 B R AR L ek
50 ng + mL ', JEBH EGF 7] 13 # ¥ HIF-1q
034 B Fr 40 A T LA AT R 2 8 A R e 4R A
51 Bax fil Bel-2 T2 & A LI . AWFFE K )
B EGF 941 5P Fe 20 B 98 7 09 43 F AL 32435 158 i
WA, Rt — 7 EGF £ 515 20 i i 24 % L 30 ik
6 & B b R AR AL SR AL B T
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