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ABSTRACT

Genetic selection for increasing milk production and economic profitability in the dairy industry has been associated with
reduction in reproductive performance, including lower embryo survival and pregnancy loss. The main purpose of this study
was to use the transcriptome profiles of endometrial tissue and Corpus luteum of two groups of high and low fertility
Holstein dairy cows to identify genes that are effective in reproductive rate, especially in early pregnancy. By the analysis of
RNA-Seq data to express the gene differences, 4538 genes were extracted, which a total of 1466 genes showed significant
expression differences (P<0.000001, Fold change<0.5). Then, by comparing the relevant genes among transcriptome
profiles, common genes between endometrial tissue (on days 7 and 13 of the estrous cycle) and Corpus luteum (on day 13 of
the estrous cycle) including SYNM, PARM1, NXPE2, NT5DC3, COL4A43, COL1241, ALPK3, ADAMDECI, SERPINAI4,
S100A49, PI16, OASIX, MSTN, MASP1, CD83, CA2, C2, C5, JSP.1 and SAA3 were identified. Annotation results of these
genes indicated that they have a role in the main process of metabolic and signaling pathways related to the ion transport
system, inflammation, immune system function, and cell-matrix structure. Overall, the present study can provide new
insights into the molecular evidence for the biological mechanisms of transcriptome profiling in the uterine environment and
biomarkers related to fertility in dairy cows.
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Table 1. Details of Information on GEO access codes for the RNA-Seq data sets

No.  Data Type GSE Platforms

GPL15750
1 RNA-Seq  GSE52438 (Tllumina Genome Analyzer IIx)

GPL15749

2 RNA-Seq  GSE74076 (Illumina HiSeq 2000)

Read Count Tissue No. Sample(s) Contributor(s)
Endometrium 14
(Day 7 of Ocstrous Cycle)  (HF':7, LFy7) ~ Moranetal, 2017
Endometrium 14
(Day 13 of Oestrous Cycle) (HF: 81,2LF:6) Moore et al,, 2016
Corpus luteum (CL) (HF:7, LF: 5)

1. HF: High Fertility
2. LF: Low Fertility
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Figure 1. The Venn diagram of differential
expression genes among endometrial tissue on days 7
and 13 of the estrous cycle and Corpus luteum on day
13 of the estrous cycle in dairy cows
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Table 2. Characteristics of common genes between the gene list of endometrium and Corpus luteum tissues on days 7
and 13 of the estrous cycle, respectively, in high-fertility dairy cows compared to low-fertility dairy cows

Down/Up
Tissue Gene Annotation Chromosome Log2 (FC) Regulation p_value q_value
(logFC)
Endo7 SYNM Synemin, intermediate filament protein 21 -0.8912 Down 5.00E-05 0.0176
CL13 SYNM Synemin, intermediate filament protein 21 1.0562 Up 0.00035 0.0061
Endo7 ~ PARMI  Bostaurus prosiate androgen-regulated 6 -0.7740 Down 5.00E-05  0.0176
mucin-like protein 1
CLI3  PARM|  Dostaurus prostate androgen-regulated 6 09592 Up 0.0004 0.0067
mucin-like protein 1
Endo7 ~ Nxpgz eurexophilinand PC-esterase domain 15 3.0231 Up 5.00E-05  0.0176
family, member 2
CL13 NXPE2 Neurexophilin and PC-esterase domain 15 42796 Up 0.0001 0.0022
family, member 2
Endo7 NT5DC3 S'-nucleotidase domain containing 3 5 -1.4843 Down 0.0001 0.0317
CL13 NTSDC3 S'-nucleotidase domain containing 3 S -0.9580 Down 0.0004 0.0067
Endo7 COL4A3 Collagen alpha-3(IV) chain 2 -1.1041 Down 5.00E-05 0.0176
CL13 COLA4A3 Collagen alpha-3(IV) chain 2 -1.4816 Down 5.00E-05 0.0012
Endo7 COLI2A1 Collagen alpha-1(XII) chain 9 -0.9184 Down 0.00015 0.0433
CL13 COLI12A1 Collagen alpha-1(XII) chain 9 0.7023 Up 0.0001 0.0022
Endo7 ALPK3 Alpha-Protein Kinase 3 21 -0.8557 Down 5.00E-05 0.0176
CL13 ALPK3 Alpha-Protein Kinase 3 21 -0.9628 Down 5.00E-05 0.0012
Endo? ADAMDEC A Disintegrin and Metalloproteinase 3 0.9665 Up 5 00F-05 0.0176
1 Domain-Like Protein Decysin-1
ADAMDEC A Disintegrin and Metalloproteinase
CL13 1 Domain-Like Protein Decysin-1 8 12788 Up 3.00E-05 0.0012
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Table 3. Characteristics of common genes between the gene list of endometrium and Corpus luteum tissues on day 13
of the estrous cycle, in high-fertility dairy cows compared to low-fertility dairy cows

Down/Up
Tissue Gene Annotation Chromosome Log2 (FC) Regulation p_value q_value
(logFC)
Uterine Serpins; Belongs to the serpin
Endol3  SERPINAl4 family. UTMP subfamily 21 -1.6412 Down 5.00E-05 0.0196
Uterine Serpins; Belongs to the serpin
CL13 SERPINA14 family. UTMP subfamily 21 3.5901 Up 5.00E-05 0.0012
Endol3 S100A9 S100 Calcium Binding Protein A9 3 2.3236 Up 5.00E-05 0.0196
CL13 S100A9 S100 Calcium Binding Protein A9 3 1.3729 Up 0.0031 0.0324
Endol3 PI16 Peptidase inhibitor 16 23 1.7261 Up 5.00E-05 0.0196
CL13 PI16 Peptidase inhibitor 16 23 0.8826 Up 5.00E-05 0.0012
Bos taurus 2',5"-oligoadenylate
Endol3 OASIX synthetase 1, 40/46kDa (OAS1Z) 17 -1.2593 Down 5.00E-05 0.0196
Bos taurus 2',5'-oligoadenylate
CL13 OASIX synthetase 1, 40/46kDa (OAS1Z) 17 -1.9272 Down 5.00E-05 0.0012
Endol3 MSTN Growth/differentiation factor 8 2 1.2434 Up 0.0001 0.0355
CL13 MSTN Growth/differentiation factor 8 2 2.2680 Up 5.00E-05 0.0012
Endol3 MASP1 Bos taurus mannan-binding lectin 1 20196 Up 5 00E-05 0.0196
serine peptidase 1 )
CL13 MASP1 Bos taurus mannan-binding lectin 1 -1.0804 Down 5.00E-05  0.0012
serine peptidase 1
Endo13 CD83 Bos taurus CD83 molecule 23 -1.6778 Down 5.00E-05 0.0196
CL13 CD83 Bos taurus CD83 molecule 23 0.7106 Up 0.0002 0.0046
Endol3 CA2 Carbonic anhydrase 2 14 1.3947 Up 0.0001 0.0355
CL13 CA2 Carbonic anhydrase 2 14 1.2930 Up 5.00E-05 0.0012
Endol3 C2 Complement C2 23 -1.2997 Down 5.00E-05 0.0196
CL13 C2 Complement C2 23 1.2235 Up 0.0002 0.0046
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Table 4. Characteristics of common genes between the gene list of endometrial tissues on days 7 and 13 of the estrous cycle
and Corpus luteum on day 13 of the estrous cycle in high-fertility dairy cows compared to low-fertility dairy cows

Tissue Gene Annotation Chromosome I(H]i‘)(gf Down/gggﬁccg)ulatlon p_value q_value
Endo 7 SAA3 Serum amyloid A3 protein 29 1.2942 Up 5.00E-05 0.0176
CL13 SAA3 Serum amyloid A3 protein 29 2.5438 Up 5.00E-05 0.0012
Endo 13 SAA3 Serum amyloid A3 protein 29 1.5153 Up 5.00E-05 0.0196
Endo 7 JSP.1 Bos taurus MHC Class I JSP.1 23 -0.9428 Down 5.00E-05 0.0176
CL13 JSP.1 Bos taurus MHC Class 1 JSP.1 23 -0.9603 Down 0.0001 0.0030
Endo 13 JSP.1 Bos taurus MHC Class 1 JSP.1 23 -1.5950 Down 5.00E-05 0.0196
Endo 7 CS Complement C5 8 -1.8153 Down 5.00E-05 0.0176
CL13 Cs Complement C5 8 1.6559 Up 0.0011 0.0156
Endo 13 Cs Complement C5 8 2.1418 Up 5.00E-05 0.0196
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