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Abstract: [Objective] The aim of this study was to analyze the role of the lysine-specific histone demethylase 1A (KDM1A)
in follicle development and oocyte maturation of yak. [Method] Taking yak follicles as research objects and according to the size
of the follicles, they were divided into three groups: large-sized (6.0-9.0 mm), medium-sized (3.0-5.9 mm), and small-sized (1.0-2.9

mm) follicles. And the cumulus-oocyte complexes (COCs) were collected from each group and cultured in vitro. The maturation rate
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of oocytes was counted and analyzed. The total RNA was extracted from oocyte and granulosa cells in each group of follicles. The
real time quantitative PCR (RT-qPCR) was used to detect the relative expression of KDM1A during follicular development. The cell
localization and expression of KDMI1A in yak follicle were detected by immunohistochemistry, and the correlation analysis was
performed by in vitro maturation and RT-qPCR. [Result] The maturation rate of oocytes in vitro maturation was positively related
to the size of follicles and showed a rising trend with progressing of follicular development. Meanwhile, the oocyte maturation rates
of large-sized, medium-sized and small-sized follicle oocytes were 90.53 %, 88.10 % and 55.14 %, respectively. The result of
RT-qPCR was found that KDM1A4 gene of yak was widely expressed during the development of follicles, and its expression level was
significantly different in developmental stages of follicles. The relative expression of mRNA in the oocytes of the large and
medium-sized follicle was significantly lower than small-sized follicles (P < 0.05), but the relative expression of granulosa cells in
the small-sized follicle was significantly lower than large and medium-sized (P < 0.01), and there was no difference in mRNA
expression levels between oocytes and granulosa cells in the large and middle-sized (P > 0.05). The results of immunohistochemistry
showed that KDM1A was expressed in granulosa cells and membrane cells of follicles, and its expression trend was consistent with
RT-qPCR. The expression of KDMI1A was the highest in the large follicle and increased with the development of follicles.

[ Conclusion] The expression levels of KDM1A mRNA and protein in oocytes and granulosa cells at the development of yak
follicles were dynamic, which indicated that KDM1A played an important role in follicular development and oocyte maturation. It
might be related to meiosis of oocytes and proliferation and differentiation of granulosa cells, and these results of study would
provide a basic data for further research of the mechanism of KDM1A in the meiosis of yak oocytes.
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Trizol Reagent I i Invitrogen (Z£[E) AF, SYBR®
Premix Ex Taq" ™ IR %, PrimeScript™ RT Reagent
Kit #5550, Premix Tag™ DNA 24301
TaKaRa (Ki#E) A#], fGMiE (FBS) « Medium
RiFRIE B Gibeo A7), MEEE. A E (LH)
PEOmfAE s (FSH) 50 H Sigma A, 26 &
PCR 1 FLUKACR B IR B B I A5 R e 3408 B 56 18
Bio-Rad A ], ZERWSEM e U T HA . GIEE
AR : M199+10 % FBS+0.01 pg-L™' FSH+0.01
ng'L' LH+0.001 pg-L" E,+0.02 ng'L" EGF.
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FI G 2ROk AN, -80 CIRAF&H . F4 COCs
MRS s 77, DM J5 2R 5T .
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Hi AR H e A L
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Table 1 Primer information

e SIFHI-3") BRI K
Gene Sequence of primer Tm('C)  Product
size (bp)
GAPDH  F: TGCTGGTGCTGAGTATGTGGTG 60 293
R: TCTTCTGGGTGGCAGTGATGG
KDM14  F: CGCAAAGGAAACTATGTAG 60 245

R: ATTATTGAGGACGTTGAAGTC

F: IEM5I14; R: M54 F: Forward primer; R: Reverse primer
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A2 94°C, 4 min, &YE94°C, 455, IBK 60T,
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F 2725 sn e e AT Y — (A B
1.7 GEBELDH
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PN 4 %I¥) 22 5 T e b B, il sef
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=9t (ZRMLLFEDR 1gG, FAHA A~
i) 37 CWEE 2hs PBS iUt/ A DAB B, &
MARAREL G, WK, EW. B, BB~
%2, &/ F ] Image-Pro Plus 6.0 347 A X1 1) %
FE 43 HT o
1.8 HIEH

RARG B EE 3 K, TR AR <7
Bl £ FrfEiR (Mean+ SEM) 7 oo R SPSS #
PFREAT BT, P <0.01 =5 83, P <0.05 %

B e
FiEF.
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Fed AN T BRI, SR ON R Ak . Adh
FEFRR s ZNERE O REGH ) AR IR 3 0 R
90.53 %- 88.10 %F1 55.14 %, v, LA/NGEiET i1
HZI, R O SN REAN RS ER 24 D /N BRI R
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(PRI L /NI 3 £ (P<0.01) (B 1-B) &
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Table 1 Maturation rate of yak oocytes
MBSt EEH G40 i £ MII 391 51 B 40 o e A
Types of follicles/cm NO. of replicates NO. of COCs NO. of COCs in MII Maturation rate (%)
/N Small (1.0-2.9 mm) 3 209 55.14%=+1.52
- Medium (3.0-5.9 mm) 3 285 251 88.10%+0.94%**
K Large (6.0-9.0 mm) 3 153 90.53%+1.55%*
#x FONFERWMEE (P<0.01)  ** Show extremely significant difference (P < 0.01)
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e FOREFRMELE (P<0.0D) 5 * FREREFE (P<0.05)
** show extremely significant difference (P < 0.01); * show significant difference (P < 0.05)
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Fig. 1 The expression of KDM14 in the oocyte (A) and the granular (B) cells of the different development stages in Yak follicle
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A: Localization of KDMIA in large-sized follicle of yak; B: Localization of KDMIA in medium-sized follicle of yak; C: Localization of KDMIA in
small-sized follicle of yak (GC: Granular cells; TC: Theca cells)
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Fig. 2 Localization of KDM1A in Yak follicle
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oAb, KDM1A 5/ BN RESH g o H3K4me2 7K
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