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Abstract: The aim of the study was to systematically compare transcriptome expression changes of cystic ovary and estrous o-

vary of primiparous sows, and to explore the genetic mechanism of sow ovarian cyst. In this study, cystic ovary and estrous ovary of

primiparous sows were used as the research objects, and
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transcriptome sequencing and bioinformatics analysis were
performed using Illumina NovaSeq 6000 platform. The results
showed that a total of 46.68 Gb raw reads were obtained from

the six sequencing libraries, and 42.02 Gb clean reads were ob-
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97.33% and 97.79%. Compared with estrous ovaries, there were 335 differentially expressed genes in cystic ovaries, including 121 up-

regulated genes and 214 down-regulated genes. In addition, a total of 4 559 new transcripts were explored in this study. Compared with

estrous ovaries, 53 new transcripts were significantly different in cystic ovaries, of which 18 were up-regulated and 35 were down-reg-

ulated. The final analysis of GO and KEGG pathway indicated that the differentially expressed genes were significantly enriched in

some signaling pathways associated with ovarian cyst, such as cholesterol metabolism pathway, type I diabetes mellitus pathway, type

Il diabetes mellitus pathway, advanced glycation end products and their receptors (AGE-RAGE) signaling pathway in diabetic com-

plications, etc. Ten hub genes were screened out from differentially expressed gene protein-protein interaction (PPI) network using

CytoHubba plugin. These genes were mainly involved in cancer pathway, apoptosis pathway, chemokine activity pathway, and AGE-

RAGE signaling pathway in diabetic complications, and played roles in tumorigenesis, polycystic ovary syndrome (PCOS) complica-

tions, follicular atresia, ovary aging, etc. Pathway and hub gene function analysis showed that AGE-RAGE signaling pathway in dia-

betic complications and CXCLI2 gene were highly correlated with ovarian cysts, and body inflammation and abnormal insulin function

were likely to be the main factors leading to ovarian cyst in primiparous sows. The results of this study provided an important theoreti-

cal basis for revealing the molecular genetic mechanism of sow ovarian cysts, and also provided a reference for the analysis of the ge-

netic mechanism of human ovarian cysts.
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Fig.1 The normal estrous and cystic ovaries of primiparous sows

1.2 A RNA RIIRENS Rie
BUELZH 21 5 RNA A3 B TRIzol 37 & (14
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HIRAFTER, BRI 3 pg B RNA F4% cDNA
S, ¥ 8 Nlumina NovaSeq 6000 ¥ REEHYER X
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11.1) PRI T X IR TR
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RGN A
1.6 ERREERSH
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HeXF 225 K 39 80 H (Counts) FH DESeq R 2441
HEATRREAC AL B, 315522 S R A5 88, 1T NB SR
P B2 (Reads ) AT 28 53 0 35 1R 0 A, MR 9 22 53
AT A RN 22 S RIA OO E R R 18 22 5 3R
IRFEH 254 R P<0. 05 H.1log, FoldChange| =1,
1.7 ZRFEERD GO KEGG 71

N T 20 o3 BT 7 RIS S e DI BE A R 17 B R
Z SRR TIRE, I DAVID 78 25 13 ) i e
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B 35 225710 GO 4% H KEGG Bt T 1 .
1.8 ERREEAMNEBR-ZEEREE(PPI) W
KB R XRERNTGIE

W 22 S F IR L A% F) STRING HUHf 2 (hi-
tp://string-db.org/ ) # & PPI P %% B E1F5>0. 4,
H Cytoscape K4 %F PPI W 2% 47 vl #L{k b 21, FH
Cytoscape PN B ) CytoHubba 40 £ HE 44 1l 10 19
2 IS8
1.9 ZERRIEZEEM qRT-PCR IiE

PEHL 10 22 5 R IR B LISE GAPDH SN2
FER AT 520 98 6 E B PCR (qRT-PCR) %6, 4R
*1 SMFIER

Table 1 Sequence information of primers

3 56 [l [ 2 AR I H AR5 B Pt (NCBID) M B 10 4>
2R FIRILAXT N BT cDNA 73, F 4 Primer 6.0
B, 51 IE B AR 1 SR TAEY)
TR (R B A RA A G M. H RevertAid
Strand ¢cDNA Synthesis Kit 5% 58105 & (14 H Ther-
mo Scientific 23 ) ) ¥4I 5> 0 751 B2 1Y 6 AN FF i 09 5
RNA (BRI RS B E 3 N EE ) & A cDNA, R 5
SYBR Premix Ex Tag™ X5 & (M H TaKaRa 23 #])
(3L B 5 47 52 i 50 s B PCR X,
2RI R B R X R IR i, TR R AN R IR 1
FEXT A LA 2 IR BOBOR B A T s

YIRS

A Rk log, FC FIYFH(5'—3") (bp) HRT

WNT4 LA 2.20 F:AGGGCAAAGGGGTAATTTCA 279 XM_005656037.3
R: AGTTCACGGAGGAGCAGCA

NR5A2 i 3.48 F:CATTATGGTGGAGTGGACGGA 330 XM_021064001.1
R:GGTGGCGCTACTAGTGGGTG

WNT7B [-94 3.31 F:GCTTCTGAACCCCCATCCTA 518 XM_021091384.1
R:CCGTCCGTACACCACCCTTT

IGFALS | 1.35 F:CGCTCAATGACAACCAGATCCAG 442 XM_013987754.2
R:TGCGAGACGTCCAGCCAGAA

MMPI15 ot 1.15 F:CCCCGTCTCCCTGTTTATTT 244 XM_013998213.2
R:CCCTTTGGCTACTCTTCCGA

CXCLI2 T -1.41 F:GTCAGCCTGAGCTACAGATGC 196 XM_005671243.3
R:TGTTTAAAGCTTTCTCCAGGTATTC

VEGFD T -1.50 F:ACCTGTACGAACGGAAAACCA 438 XM_001928382.5
R:GGCGACTATGCAAATTACCTCA

VCAM1 TiH -1.24 F:AAAAGCAGAGACAGGCGACAC 208 NM_213891.1
R:GGATGCACAATAGAGCACGAGA

IRS2 T -1.20 F:TACCACAGTCCTACCTCAGTGCC 312 XM_021065907.1
R:CCCAATACAGTTGATGATTTTCCA

ABCAI T -1.01 F:GCCATCAAGCAAATGAAGAAAC 778 NM_001317080.1
R:AATGTGGGAAGATCAAGAACACAG

GAPDH F:CCTTCCGTGTCCCTACTGCCAAC 103 XM_021091114.1

R:GACGCCTGCTTCACCACCTTCT

FEW%'%!R&W%'%O FCZ%‘%?%@%%IO

2 iR

2.1 BEFRANFHIERRIERTS ST

1E Hllumina NovaSeq 6000 | J¥* 2R 4t XJ #4) & 1) 6
A~ cDNA SCHE#EAT Iy, 23845 46.68 Gb /Y Raw
reads, 28— RN TR AL 5 , H3R45 42.02 Gb Clean
reads , % FE M B Clean reads K/NTE 6.74 Gb DA E,
DU 250 A Bl 56 B et (L3R Q30 7K P (38 s I e 1) i
HAUII RSN 0. 1% 8ERIFE N 99. 9% ) 1 LA
H193. 41% ~94. 28% , GC & 8 M50. 59% ~ 51. 54% , %5
Clean reads P8 3 it 10 £ 5 7 Q20 ~ Q30 7KF- (Hip

20 102 P IR R AR RN 1% 8 ER RN
99% ) , BN PR IR FA, F M 6 MF il 1 SC )
PP T AR P A e, I i A ml (s e
2.2 HRANFLERHETHHT

4 Clean reads 534 195 % LK 4 ( Sus scrofa
11.1) HEATEERE XS, 25 FE A Clean reads [ HLXT %0
97.33% ~ 97.79%, b X} 2| ot — {7 B B L Fh
95.24% ~ 95.52%, Lt XF 2| £ 4k BB B R
2.09% ~2.50% , 7% W 6 A~FE il Y B RNA T8 57, AN
FEAETS e, b B I B A6 BE 19 EL ] 47.61% ~
47.77% B Bt X B A B B FE A ol



AT TG 355 A0 =4 3 i O 5115 155 O LG SR 2 L3 o i 745
38.39% ~56. 41% , /7 Br e Xt 3 2 AN 1 E i F 51 i H35.41% ~60. 81% , TEILE 2,
Fx2 NMFEHESSEEERAMIEITER
Table 2 Alignment results of sequencing data and reference genome
WiH C_0_1 C_02 C_023 E_O_1 E_0_2 E_0_3
R reads 50 149 722 48 514 088 47 745 278 49 683 586 50 366 422 46 983 968
Hext 9 reads 49 018 686 47 442 585 46 470 165 48 477 513 49 183 402 45 877 160
(97.74%) (97.79%) (97.33%) (97.57%) (97.65%) (97.64%)
ME—SE L reads 47 763 747 46 341 103 45 474 545 47 327 781 48 058 048 44 836 824
(95.24%) (95.52%) (95.24%) (95.26%) (95.42%) (95.43%)
% 1ENL reads 1 254 939 1101 482 995 620 1149 732 1125 354 1 040 336
(2.50%) (2.27%) (2.09%) (2.31%) (2.23%) (2.21%)
HEX 2 IESE 1Y reads 23 876 084 23 165 214 22 731 200 23 654 979 24 022 598 22 412 578
(47.61%) (47.75%) (47.61%) (47.61%) (47.70%) (47.70%)
HEXT B 85 1Y reads 23 887 663 23 175 889 22 743 345 23 672 802 24 035 450 22 424 246
(47.63%) (47.77%) (47.63%) (47.65%) (47.72%) (47.73%)
Fext ) 2 ASA R TFHY reads 20 706 618 19 019 699 16 905 684 27 057 129 27 321 404 28 568 861
(41.29%) (39.20%) (35.41%) (54.46%) (54.25%) (60.81%)
B L B T Y reads 19 810 518 19 837 252 18 331 242 27 517 263 28 220 796 26 505 400
(39.50%) (40.89%) (38.39%) (55.39%) (56.03%) (56.41%)

C_0_1~C_0_3 HHEMBRIL; E_O_1~E_0_3 N RAFINHL,

2.3 EMIEMZFENEREFEN AT YIER
AR BT ) 6 ANREAS FR A7 AR Al AR T )
FlF, W iR RO SFE RGBSR 3, AT LUR
8 N B A rp gy Al AR S DI AF LR A 1Ak
WA A AT (TTS) (5 1 AN Ah 5l A2 57 )

R3 EMIPEMELENEERTEIYEHHARBEYHE

(TSS) BAh 5 FBEER (SKIP) FIEL P & T 88 (IR)
4 FRAAL R 3 FE M Al B3k 4 ey b)) -1
i F 451k 28.89% . 34. 19% . 10. 83% F1 10. 06% ,
TERNGE A Bk 4 By ) 040 19 1 5 T 0l oy
28.60% .33. 61% 10. 84%F 10. 64%

Table 3 Types and numbers of alternative splicing events in cystic ovary and estrous ovary

] AR 3y Y 2 {2 C_0_1 C_0_2 C_0.3 E_O_1 E_02 E_03
W RSB H 18 345 18 571 19 985 20 491 17 984 19 251
CIRULIR7)E 5 ¢ E| 64 475 67 558 93 655 72 523 75 831 75 330
PR 3 B4 T Bk R 828 869 1 499 1023 1190 1 009

(1.28%) (1.29%) (1.60%) (1.41%) (1.57%) (1.34%)
PO A2 41 T Bk R 159 139 324 192 222 270
(0.25%) (0.21%) (0.35%) (0.26%) (0.29%) (0.36%)
RO AR 2 W& il 8 152 152 602 171 368 278
(0.24%) (0.22%) (0.64%) (0.24%) (0.49%) (0.37%)
TR A0 P i B 905 1070 3223 1135 1913 1754
(1.40%) (1.58%) (3.44%) (1.57%) (2.52%) (2.33%)
Sl B A I R R 20 243 20 625 23 159 22 650 20 537 20 713
(31.40%) (30.53%) (24.73%) (31.23%) (27.08%) (27.50%)
1AM F AR R ) 23 280 24 164 28 739 26 352 24 207 24 532
(36.11%) (35.77%) (30.69%) (36.34%) (31.92%) (32.57%)
AN T BRER 7122 7 579 9576 7 794 8 379 8 074
(11.05%) (11.22%) (10.22%) (10.75%) (11.05%) (10.72%)
EZ A" SR 1047 1077 1392 1105 1210 1098
(1.62%) (1.59%) (1.49%) (1.52%) (1.60%) (1.46%)
ZNE T 919 1020 2 731 970 1970 1 984
(1.43%) (1.51%) (2.92%) (1.34%) (2.60%) (2.63%)
PR T ER 5048 5525 13 257 51336 9 264 9 295
(7.83%) (8.18%) (14.16%) (7.36%) (12.22%) (12.34%)
T[AS 55K 3" B 3 995 4 447 6 927 4 808 5150 5073
(6.20%) (6.58%) (7.40%) (6.63%) (6.79%) (6.73%)
RO ] AR 578K 37 i 5 1) 777 891 2228 987 1421 1250
(1.21%) (1.32%) (2.38%) (1.36%) (1.87%) (1.66%)

C_O_1~C_0_3 HHEMBIHE;E_0_1~E_0_3 NEIGIIHL,
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Fig.2 Distribution of FPKM of expression genes in six samples
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