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Comparative Transcriptome Analysis between Yak and Cattle Estrus Ovary
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Abstract: For elaborate the general physiological molecular features of the estrus ovary of yaks
and particularity of yak reproduction. RNA-seq technology was applied to analyze transcriptome
data comparatively between the yak and plain cattle estrus ovaries in this study. Compared with
cattle,genome-wide divergent expression patterns during the ovary transcriptome data revealed
that 1 307 genes were significantly and differentially expressed,in which 661 genes were upregu-
lated and 646 genes were downregulated. Functional analysis showed that the differentially ex-
pressed genes were involved in various GO categories and KEGG pathways. GO annotations indi-
cated that the genes were closely related to cell adhesion, hormonal biological processes, whereas
the calcium ion binding, cation transmembrane transport molecular events were significantly ac-
tive. KEGG pathway analysis showed that the complement and coagulation cascade pathway was
the most enriched, followed by the cytochrome P450 related pathways. Moreover, several novel
pathways,such as circadian rhythm, were significantly enriched despite having no evident associa-
tions with the reproductive function. This study is the first to compare the ovary transcriptome
data between yak and cattle and to identify and analyze the related differential genes. Our findings

provide a theory support for further investigation of the molecular mechanism of yak ovary and
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offer new insights to understand comprehensively the specificity of yak reproduction.

Key words: yak;estrus ovary;transcriptome;comparative analysis;general molecular mechanism
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Table 1 Top 10 enrichment GO categories in the biological processes of DGEs

GO 452 SETEN R/ % TR/ % P {f Corrected
GO term Cluster frequency Genome {requency P-value
Biological adhesion 9.4 4.6 8. 88e-08
Cell adhesion 9.3 4.6 1. 54e-07
Cell-cell adhesion 4.6 2.0 0.000 78
Anatomical structure development 32.3 25.5 0. 001 39
Anatomical structure morphogenesis 17.6 12.3 0. 001 42
Developmental process 35.8 28.7 0. 001 82
Response to steroid hormone stimulus 4.9 2.3 0. 003 55
Response to estrogen stimulus 2.9 1.1 0.005 77
Response to xenobiotic stimulus 2.3 0.8 0.035 72
Glutathione metabolic process 1.2 0.3 0. 039 25

a. Al GO 328 iy 22 S 2k B 4 BT A GO 3 28 8 22 5 A6 DY (965) By LE s b 3% GO 23 2840 &5 B9 3k [H] o Jik [N 21 o A Jik 1)

(15 573) 1y K 1)

a. The proportion of differentially expressed genes with biological processes GO categories in total differentially expressed genes

(965) with GO annotation;b. The proportion of genes with GO annotation in the entire yak genome(15 573)

R2 SFINRELERN 10 E& GO H %

Table 2 Top 10 enrichment GO categories in the molecular functions of DGEs

GO 432 BRI/ % HHAMK/% P A Corrected
GO term Cluster frequency  Genome f{requency P-value
Calcium ion binding 9.4 4.0 0.002 32
Metal ion transmembrane transporter activity 9.3 2.4 0. 002 37
Cation channel activity 4.6 1.8 0. 006 47
Transmembrane transporter activity 32.3 6.5 0.011 08
Glycosaminoglycan binding 17. 6 1.1 0.011 24
Monovalent inorganic cation transmembrane transporter activity 35.8 2.2 0.011 68
Cation transmembrane transporter activity 4.9 3.7 0.013 86
Gated channel activity 2.9 1.9 0.015 87
Inorganic cation transmembrane transporter activity 2.3 3.1 0. 020 24
Carbohydrate derivative binding 1.2 1.2 0.032 70

AR GO Grerhl 22 R AR A GO 43288 2 S SRR (944 I L 50 3% GO 43 26 iy Bk Bk R AT A AR

(15 811) 1y L il

*. The proportion of differentially expressed genes with molecular functions GO categories in total differentially expressed genes

(944)with GO annotation;". The proportion of genes with GO annotation in the entire yak genome(15 811)
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Table 3 Top 10 enrichment GO categories in the cellular components of DGEs

GO 432k HEREIR/ % SRR/ % P f# Corrected
GO term Cluster frequency Genome frequency P-value
Extracellular region 19.8 11.7 7.08e-13
Extracellular region part 12.0 6.4 1. 32e-09
Plasma membrane part 17.3 11.2 3. 74e-07
Extracellular space 9.0 5.0 4.77e-06
Cell periphery 31.5 24.5 3.42e-05
Intrinsic to plasma membrane 11.0 7.0 0. 000 24
Plasma membrane 30. 2 23.9 0. 000 45
Cell surface 5.6 2.9 0. 000 65
Integral to plasma membrane 10. 5 6.8 0. 000 78
Extracellular matrix 4.7 2.5 0.003 64

R GO a2 RIEEFE G TR GO 4R B EFIE A 050 B H . % GO 4 2 & i 56 (5 3 4157 A LB
(17 16 1) iy HL. Bl
*. The proportion of differentially expressed genes with cellular components GO categories in total differentially expressed genes

(1 054)with GO annotation;". The proportion of genes with GO annotation in the entire yak genome(17 161)

&4 EEH 10 (Top 10) KEGG & B3 &
Table 4 Top 10 enrichment KEGG pathways in the DGEs

fér 5 B SPGB/ %) BB GERARE/ %) P {f Corrected
Pathway Gene number (Pathway frequency) Gene number (Genome frequency) P-value

Extracellular region 31 (2.68) 206 (1.09) 2.910213e-06
Extracellular region part 83 (7.17) 938 (4.95) 0. 000 392 14
Plasma membrane part 20 (1.73) 145 (0. 76) 0.000 519 27
Extracellular space 66 (5.70) 720 (3.80) 0. 000 608 55
Cell periphery 14(1. 21) 890. 47) 0.000 950 37
Intrinsic to plasma membrane 15 (1. 30) 117 (0.62) 0. 005 011 02
Plasma membrane 34 (2.94) 366 (1.93) 0. 009 7569 36
Cell surface 60 (5.19) 729 (3.84) 0.011 125 57
Integral to plasma membrane 12 (1.04) 94 (0. 50) 0.011 741 99
Extracellular matrix 6 (0.52) 36 (0.19) 0.020 552 34

L N [RDE B rh Y 25 S R PR o T T O 25 SR TR (1 15T [ L 5L K B A 0 A PR o R R A T R R (18 965) 11 L 4]
*. The proportion of differentially expressed genes with pathway annotation in total differentially expressed genes(1 157) with

pathway annotation;”. The proportion of genes with GO annotation in the entire yak genome(18 965)
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o, BH B B I 4% 32 A 6 (Cation transmembrane
transport-related) GO Z& 5| 5 3% K& 43 (6/10) ., 4
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AL 5 14 22 H A A BRI B Y L R UIAE O . B
L AMARGEAEVF 2 AR i B RS A AR
LG B R E T A e AL A Ab
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WAHRES) RIESN A W RE S KA A K BB VI G,
238 T BE 5 R AR AR T R RRIR R AT O . O T HRAE
MG 1 e SRR A 5| R 1 B A A A ) e R A 4R A
A BETE B — Ll 3 A B 5 A 431 B A AL ]

AL H)ET 10 (9 KEGG 8 8% . “ 40 i 5 %
P450 5|58 @ Zh IR EY AR (Metabolism of xe-
nobiotics by cytochrome P450) F1“ 24 ¥ 1 15140 e
{2 P450” (Drug metabolism-cytochrome P450) £¢
SR P450 MW L E . AR ER
P450 Sy — 8 8k 1l 21 R - i £h 25 1 B R G &
FALHE CYPL.CYP2 f1 CYP3 WK 1. 400 &
P450 & —F d ZL A AL R 52 . 7T DL A IR ) 2 Fh
PR A SN IR AL S W A S A B B AR S ) o
S VRS SO AL S Y LA SRR 2 T R
AR PAS0 2 5IMEY B R W L. I 5 N
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Z: 5 7 [ A2 ] R R AR W G R JE R P
AW I TE A FE R R T R R A A
RPN X S5 R 5 A Y AR R A G GO 281
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Coagulation cascade
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