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Abstract: The study aimed to explore the effects of different concentrations of GnIH on cell cycle,
proliferation and related gene expression of duck granulosa cells. Primary duck granulosa cells
were cultured in vitro and treated with different concentrations of GnlH (0, 0.1, 1, 10 and
100 ng * mL™") for 24 h (n=3). The cell growth status was observed, and the cell cycle and
proliferation were detected by flow cytometry and EAU method, and the expression of proliferation-
related genes CDK6, CyclinD1, IGF-2, IGFBP-2, p27"" were detected by qRT-PCR. The re-
sults showed that the growth status of the cells in the GnIH treatment group at each concentra-

tion was good, the morphology was normal, the cell outline was clear, and the number of dead
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cells were not significantly different between groups (P>0.05). In the 0.1 and 1 ng « mL™'

GnIH treatment groups, the proportion of cells in the G2 phase increased significantly (P <C

0.05). With the increase of the concentration of GnlH, the percentage of EdU-positive cells were

decreased. In the 0.1 and 1 ng * mL~' GnIH treatment groups, the relative expression of CDK6,

CyclinD1, IGF-2, IGFBP-2, p27""' genes were downregulated in granulosa cells. The relative

expression of these genes were increased in the 10 and 100 ng » mL™' GnIH treatment groups.

Studies have shown that in the duck granulosa cells cultured in vitro, GnlH could hinder the cell

cycle in G2 phase, meanwhile the percentage of EdU-positive cells were decreased and the expre-

ssion of proliferation-related genes were downregulated, which could inhibit the proliferation of

granulosa cells to affect the reproductive performance of animals.
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%1 qRT-PCR tHX2|%
Table 1 The related primers of qRT-PCR

A SIMFES ' —>3D B AGREE/C
Gene Primer sequence Annealing temperature
GAPDH F: GCTGATGCTCCCATGTTCGTGAT 60

R: GTGGTGCAAGAGGCATTGCTGAC

F: CAGTGGGACGAAATAACAGG 60

F: TGGCGGTTATGAGGGAGAAG 60

F.: CTTGGATGCTGGAGGTTTGC 60

F: GGATAAGGACAGCACAAACC 60

IGF-2

R: CAAGGGAGGTGGCGGAGAGG
IGFBP-2

R: GTTGGGGATGTGGAGGGAAT
CyelinD1

R: GCGGCTTTTCTTGAGGGGTT
CDK6

R:CATCAAACAACCTGACCACG
P27

F.: TGGAAGGCAGGTACGAGTGG 60

R: GGGCTTGATTTCTTGGGTGT

2.3 AERE GnlH X 54 40 B 18 58 i) 22 IR

I EdU J5 35K AN [6) e BE GnIH b B X 5500k:
MR R R . 25 R BN (B 3) . 5XF4LH .
BEE GnlH b3k B (9 T+ EQU BH M 40 M BT o5 1
"o ELSEM;FE 1,10 #1 100 ng » mL~' GnIH
b B2 EAU B 20 i 32 i 25 FE AR (P<<0. 05) ,
2.4 AERE GnlH Xt B i EExERE R
1% 19 55 i

F qRT-PCR Jy A5 R [R] ¥k i GnIH A 346 5
7 240 Jf B8 5 A G FE PR IR s . 25 2R R (K 4,
XL AR . #E 0.1 i1 1 ng » mL ' GnIH &b 3 41
o1 ,CDK6,CyclinD1 , IGF-2, IGFBP-2 F1 p27"" J [
MRS R R PR H 22 7 A B2 (P>0.05) 5 7F
10 #1100 ng » mL ' GnIH b3 4H &, CyclinD1 | IG-
FBP-2 Fl p275" JE K {9 A 4 235 1 38 0 25 b 7+ (P<<
0.05),

3 i i

GnlH K H [FJ54) RERP-3 & —Ff 5 2 (1) filt 8
JIRZEWZR AT 400 o P 98 3R 7 £ R e A 240
A 5 e B gE 3 B GnlH AT B 42 5K [A]
F258 1 N B GnRH 8 2 1 (A P R 83 09 4306
X8 2 B M e kB AR AE L OF BAE TS e i
AE 5 4 BB & | kisspeptin &A= 5l A 58 AP 4 Ik 5 /F 3t
)8 5 3 4 /G AR B g DY L BR T 7 AR 2

GnlIH 0] AR R Tt LH A FSH #9435 A i
I » 7EPERR 2 T Gl H AT 7 422400 fhil 59 50k 240
M 2 R E2 M T 19 43 WK 7 o sh 4 o1 i
ol INCE S I L R (0 R (S & e
B L, KT GnlH HEEAEERZmHERELEE
K PR A HLER AP A v 4 . TR I s AR 3R 56 7 AR A1 KE 3%
AT BFSE T AN R e B GnlH X B & & % % 4
S 1) SR A0 3O L 398 G R O 35 DR 2GR 1 BE L T
BEE R —E R B4R T GnlH 3@ i 3415 0k 20 i
AR RO =N U]

21 ) 0 2 A X R B 9 U 240 J ) 1 A A &
RE T REM . BT 2 B, 78 40 M 1 5 ok B v LA
T M PE 2B P10 (CDKs) Xof 4 ity J&] 30 7= A 8 5
(R4 7R Y Hoh CyelinD1 5 CDK6 1E G1 #
e E SRS MR G133 A S 1, ¥ w2 ik
AR . CKI R A p27 %t CDK ] A
AT B M EIER . 5 CDK-Cyclin & & ¥ 45 & %
VAT 0 AR . AR AR L AN GnlH
Ab PR TR 0 BE S5 L EAU BHYEAR M BT 5 & kb R
B AN MO FE T80 22 G2 AN 9T o5 4 Bl 3G T 2
SR GnIH kb 2 S 35008 550K 40 A 14 58 22 2140 4
HA g -3 2, Horb 3220 5 & GnIH 4b PUE 46
FE L S LA 7R G2 ). G 5 200 i ) ) o A O 3
P 35 & B, GnlH Ab 305 25 40 g A 199 42 1k (X
F CDK6 F1 CyclinD1 (¥ 3% 15 B AIK - 410 A3 & 309 0 o



120 a7 o B

52 %

PRI DX N BEAH

The number of dead cells in visual field

A, XFIEZH (400X );3B. 0.1 ng » mL ™' GnIH A3 2H (400X);C. 1 ng » mL ' GnIH A3 2H (400 X);D. 10 ng » mL ' GnIH
JbFEZ (400 X) s E. 100 ng » mL ™" GnTH ZbFH 21 (400 X)) s F. 00T X 355 P4 50 40 A B 4T €0 5 Sk 45 56 40 ffa

A. Control group (400X); B. 0.1 ng * mL ' GnIH treatment group (400X); C. 1 ng * mLL ' GnIH treatment group (400X);
D. 10 ng « mL ' GnIH treatment group (400X); E. 100 ng * mLL" ' GnIH treatment group (400X); F. The number of dead cells

in visual field. The red arrows indicate dead cells

E 1 Tn;&f; GnlH ﬁ%ﬁ*"?ﬁﬂﬂﬂik’lﬁ:uﬁ’]%ﬂrﬂ

Fig. 1 Effects of different concentrations of GnIH on growth of granulosa cells
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A. The flow cytometry results of control group; B. The flow cytometry results of 0.1 ng « mL ™' GnIH treatment group;

C. The flow cytometry results of 1 ng * mL ™' GnIH treatment group; D. The flow cytometry results of 10 ng *+ mL ' GnIH

treatment group; E. The flow cytometry results of 100 ng * mL~' GnIH treatment group; F. The percentage of cells in dif-

ferent cell cycles in GnIH treatment groups. Different lowercase letters indicate significant differences (P<C0.05), and the

same lowercase letter indicates no significant differences (P>>0. 05), the same as below

B 2 AERE GnlH X EiHi 40 it E 5B i 5 0

Fig. 2 Effects of different concentrations of GnlH on cycle of granulosa cells
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DAPI (400%)

Control

0.1 ng-mL~!

. -1
1 ng-mL

10 ng-mL™!

100 ng-mL"!

o
[
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0.10 =

EdU 4%
The rate of EdU positivity

f=3

(=4
W
L

0.00

Control 0.1 ng-mL" Ing-mL" 10ng-mL" 100 ng-mL"!

A, N GnIH Ab B4 FEALEEBE 5 5K & IF IR (400 X)) 3B, NZOEEMG 345 EAU B0 S 115 EAU A X BH A4 R

A. Five merged images randomly selected from each GnIH treanment group(400X); B. The number of EdU-positive cells
obtained from the fluorescence image, and the relative positive rate of EdU was calculated

3 FERE GnlH X HiAL 40 b 1 58 /Y 82 g

Fig. 3 Effects of different concentrations of GnlH on proliferation of granulosa cells
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Fig. 4 Effects of different concentrations of GnlH on proliferation-associated genes expression in granulosa cells
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