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Comparison and analysis of lincRNAs expression profile in the
hypothalamic-pituitary-ovarian axis of anestrous and estrous
primiparous sows
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Abstract: The normal estrus in weaned primiparous sows has a great impact on pig production and abnormal estrus is
the main reason for the elimination of primiparous sows. In this study, we studied the long intergenic noncoding RNAs
(lincRNAs) in the hypothalamic-pituitary-ovarian axis of anestrous and estrous primiparous sows. These long intergenic
noncoding RNAs (lincRNAs) were screened and compared through RNA-seq analysis. The expression profiles of [incRNAs
were obtained and their characteristics and functions were preliminarily analyzed. There are 3519 novel lincRNAs
identified in the hypothalamic-pituitary-ovarian axis of anestrous and estrous primiparous sows. Compared with estrous
primiparous sows, 17 differentially expressed lincRNAs were indentified, including 12 up-regulated lincRNAs and 5
down-regulated lincRNAs (FC=2, P<0.05). The four lincRNA transcripts obtained through selection were verified by
gRT-PCR, which are consistent with the RNA-seq results. The GO, KEGG pathway, and lincRNA-mRNA co-expression
network analysis of these 17 lincRNAs revealed that these lincRNAs were mainly involved in reproductive activities, such
as oocyte meiosis mature, ovarian cells differentiation and granulosa cells apoptosis. The results enriched the data resources
of pig lincRNAs and provided useful information for further research about the reproductive performance of primiparous

SOWS.
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(# 1), i Cufflinks (v2.2. 1) FLX) EAY H BEPRE AT

Table 1 Statistical analysis of sequence quality and alignment information of six cDNA libraries

FE Raw reads Clean reads Q30 (%) Mapped reads Mapping ratio (%)
Z1E T g 53,306,278 52,516,724 97.14 43,261,322 82.38
RAE T g 53,268,878 52,432,800 97.05 41,257,875 78.69
ZEEE 53,334,742 52,476,820 96.96 43,582,111 83.05
RAF AL 5,331,090 52,573,730 97.14 42,844,655 81.49
EX Ak 53,216,626 52,195,962 96.70 41,861,577 80.20
S 17 B 53,222,368 52,209,252 96.70 41,381,612 79.26
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mRNAs Z[RIBAHEAER, 7E lincRNAs A1 mRNAs
H4T Pearson AHIEPEAHTIFEAL EASEE T lincRNA-
mRNA A M %%, BIJEBEH P<0.05, |r|>0.8 K&
XF, SRJGH Cytoscape #4454 lincRNA-mRNA
HRIRM 4

1.9 #ERXKiX lincRNAs qRT-PCR i
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AR RNA L F RevertAid Strand cDNA Synthesis
Kit [ 5554857 & (3 Thermo Scientific /A F)&
i cDNA, # 4% SYBR Premix Ex Tag™ (H 7% TaKaRa
AN B #EAT gRT-PCR BlE . ) GAPDH H N2
L, 519 h R R AE YR A B Fl B
AR, BIFEFILE 2, H 27 315 lincRNAS
PIRAXT b t RS XF AR Ik AT G 14T
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FoREREE, P<0.01 FREFWEE.
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Table 2 The sequence information of primers

HH4hrR Y lincRNAs, %6 1llumina Hiseq2500 %f
ZE AR =R T i . SRR BR S0 21
17 THE Sy, LRk R p o), F
FAFEATSF) 52,400,881 %4 clean reads, XA
42,364,859 2% Xt E TR IS %5 H 41 (Sus scrofa
11.1), FHIHEXFR N 80.85% (# 1). FH Cufflinks
HE T REMEARR A, IR Cuffmerge AR/
ZEMENEREE T el R ORI E R o
G R 1 ELRICRMN 4, JiAy 55,734 44t 5%
A, FIH CNCI #4175 1) 3754 4% lincRNAs, #)
FH CPAT {4175 5] 4220 %% lincRNAs, —-# i38
££°4 3519 4% lincRNAs (&1 1), X4 lincRNAs 43 1fi
FEBR Y et fR LIS BT A Yk (B 2).

2.2 lincRNAs Z5#454E 5> #h

IR BEE 2 R AF/NERY lincRNAs 5
HE AN AR LS FAIRKW 2R, g
K. SR TFRIEMINGE FRGES, T e AT
FEAr MY 3519 4~ lincRNAS J& 75t B A 1% BUERAIE
B 28 lincRNAs 5 Ensembl 8 12 o i v B 0 5%
mRNAs (B 87 T 2019 4F 6 H , L4 48,413 1 mRNAs)
AT T AR, 45 5 & B lincRNAS 143X B4 AF 5 AR
RIS+ 23 SIS0, B AR 24 K B (1797 bp)BA
/T mRNA (3551 bp) (& 3A), ShE T FHKE
(571 bp) K T- mRNA (285 bp) (51 3B), 42+ F-#14~
#(3.11)/MT mRNA (12 1) (& 3C).

lincRNA 5197 51(5'—3")

PR (bp)

TCONS_00049640

F: TTCTCATAGTCCCCACACAGCC 60 177

R: CTTCTTCTTTCTCTTCCTTCCCC

TCONS_00001098

TCONS_ 00005732

TGAGGAAGAGCAGATAGCCAGTC 60 224
: AGGTATTCAGGGAGGGCATCTA
TCCTTTCAGATTGGCTGGTGTT 60 230

: CCACAGTCCAGGTCATCAAGC

TCONS_00012288 GCCCAGTGGATTTCATTTGC 60 185
. TGATACCATTCCTTCCTGTTCTCC
GAPDH GTGAAGGTCGGAGTGAACGGA 60 252

X M XV M W M W T

: CCATTTGATGTTGGCGGGAT
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TS R A) F R RS, BfEn —4RkikE
KT 1 (ZIEASCERA)R 17 4~ mRNAs AR A
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T ik RNA-seq Z5 R A AT HEPE, BRI 4 4~22
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#3 17TNMERKIE lincRNAs HHXER
Table 3 The relevant information of 17 differentially expressed lincRNAs

FFA 1D #EH 1D — P llogFC| ¥4 fiE
ZIEH KIGH
TCONS_00035245 XLOC_018088 51.963 0.001 0.003 15.665 i Chr.4(+):139486869~139488925
TCONS_00006245 XLOC_003209 38.671 0.001 0.012 15.239 i Chr.10(+):76375911~76390174
TCONS_00038863 XLOC_019956 31.061 0.001 0.014 14.923 | Chr.5(-):46693872~46740946
TCONS_00039679 XLOC_020371 29.799 0.001 0.017 14.863 i Chr.6(+):4250343~:4255208
TCONS_00049640 XLOC_025373 68.476 3.245 0.024 4.399 | Chr.8(—):31318960~31504408
TCONS_00041695 XLOC_021350 36.005 0.611 0.026 5.881 i Chr.6(+):91775209~:91809105
TCONS_00041696 XLOC_021350 36.005 0.611 0.026 5.881 i Chr.6(+):91802418~91809105
TCONS_00040987 XLOC_020986 24.830 0.001 0.027 14.600 i Chr.6(+):57220929~57255522
TCONS_00031805 XLOC_016327 63.453 3.241 0.029 4.291 i Chr.3(+):140652352~140654672
TCONS_00027978 XLOC_014327 60.319 3.346 0.034 4.172 i Chr.2(-):8241783~8244938
TCONS_00001098 XLOC_000568 103.316 9.467 0.042 3.448 i Chr.1(+):137503074~137507662
TCONS_00029995 XLOC_015378 26.051 0.306 0.045 6.414 i Chr.3(+):4643111~:4645116
TCONS_00032971 XLOC_016898 0.001 75.785 0.001 16.210 T Chr.3(-):60770406~:60792096
TCONS_00025231 XLOC_012981 0.317 30.704 0.036 6.600 T Chr.18(-):57407991~57423170
TCONS_00009672 XLOC_005062 0.001 26.692 0.040 14.704 T Chr.12(-):952204~:953646
TCONS_00005732 XLOC_002919 102.234 672.631 0.048 2.718 T Chr.10(+):22597153~22603044
TCONS_00012288 XLOC_006336 13.226 78.923 0.049 2.577 T Chr.13(+):128701400~128715093
® Filtered :
* Fil
A o SigUp gl o geed
. g.LUp
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Fig. 4 The scatter plots of differentially expressed lincRNAs and mRNAs
A: 253535 lincRNAs B ; B: 2257335 mRNAs #qil#.
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Fig. 5 The hierarchical clustering heatmaps of differentially expressed lincRNAs and mRNAs
A: ZEFKIA lincRNAs REGHTIE s B: 2257 KI5 mRNAs RHEHrilfa .
x4 1T NEFRIEN MRNAs lHXER
Table 4 The relevant information of 17 differentially expressed mRNAs
Rk )
A ID e RN - Pa [log.FC| P
Z 4 RAEA

ENSSSCT00000031961 125.320 3.5632 0.001 5.149 s
ENSSSCT00000036099 TRAPPC9-002 142.211 1.300 0.012 6.744 s
ENSSSCT00000022861 UQCC3-201 655.643 62.058 0.006 3.401 i
ENSSSCT00000011345 404.656 37.820 0.007 3.420 s
ENSSSCT00000015759 202.943 14.773 0.008 3.780 s
ENSSSCT00000001351 PPP1R11-001 820.812 96.141 0.011 3.094 S|
ENSSSCT00000028568 C14H100rf116-201 1129.122 18.993 0.031 5.894 s
ENSSSCT00000025288 202.590 5.782 0.038 5.131 s
ENSSSCT00000036373 TSPANG6-002 602.708 21.985 0.042 4777 i
ENSSSCT00000001615 SLA-DRB1-201 229.961 4.358 0.046 5.722 s
ENSSSCT00000016351 MMP13-201 3706.129 5.799 0.049 9.320 s
ENSSSCT00000012778 18.317 803.462 7.06E-05 5.455 T
ENSSSCT00000022502 7.887 220.445 0.001 4.805 T
ENSSSCT00000000207 TUBA1C-201 552.531 7980.832 0.002 3.852 T
ENSSSCT00000032751 TXLNG-002 16.643 238.873 0.003 3.843 T
ENSSSCT00000033602 PGRMC1-003 22.350 184.633 0.020 3.046 T
ENSSSCT00000029673 75.697 434.230 0.035 2.520 T
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