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RT-PCR ¥ R ¥ 3 46F INSL3 A B CDS R 53|, 5t 3+ L #E47 £ #1428 o474 A £ 0 3¢ 62 8 PCR 3 A, 4wl INSL3
FERA s N 8 K D WUR Fe 3L 49 mRNA R KPR R %05 20 A0 S H R 54 INSL3 & & 8 2 I 2 A5 Ao
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Bioinformatics analysis of the INSL 3 gene and its expression profile
in yak testicular tissues

XIE Yumian'? ,YANG Qinhui',LI Xupeng'’, CHEN Zhuo'*,YU Jun'’ XIONG Yan”’,

HE Honghong'*  YIN Shi'> , FU Wei' LI Jian'®, XIONG Xianrong’”
(1. School of Animal Science and Veterinary Medicine ,Southwest Minzu University , Chengdu 610041, China ;2. Ministry of Education Key
Laboratory of Qinghai-Tibetan Plateau Animal Genetic Reservation and Exploitation, Chengdu 610041, China;3. State Ethnic Affairs
Commission Key Laboratory of Animal Science,Southwest Minzu University , Chengdu 610041, China)

Abstract : This study aimed to investigate the sequence characteristics and tissue expression patterns of the INSL3 gene in yak to
provide a theoretical basis for understanding its functional mechanisms in male reproduction.The CDS region of the yak INSL3
gene was specifically amplified using RT-PCR, and bioinformatics analysis was performed by online softwares.Real-time quanti-
tative PCR (RT-qPCR) was employed to detect the mRNA expression levels of INSL3 in the heart, liver,spleen, lung, kidney,
small intestine, muscle, and testis tissues of yak. Immunohistochemical technique was used to analyze the cellular localization
and expression of the INSL3 protein.The results showed that the CDS region of yak INSL3 gene was 399 bp,which encoded 132
amino acids.The phylogenetic analysis in some mammals indicated that yak was most closely related to cattle,and most distantly

related to baboons. Bioinformatics analysis revealed that the INSL3 protein of yak contained a signal peptide sequence and a
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transmembrane domain,and possessed an insulin-like growth factor (ILGF) domain with seven phosphorylation sites.The pre-

dicted secondary structure of the INSL3 protein consisted primarily of a-helices (38.85%) and random coils (52.27%). RT-

qPCR results showed that the expression of INSL3 was significantly higher in the testis than that in other tissues ( P<0.01).Im-

munohistochemical staining revealed that /NSL3 was predominantly expressed in Leydig cells in the testis,and showed weak ex-

pression in spermatogonia and Sertoli cells.In summary, this study specifically amplified the yak INSL3 gene,and revealed its se-

quence characteristics and tissue expression patterns ,which provided a theoretical reference for further exploration of the role of

INSL3 in the reproductive function of male yaks.

Keywords :yak; INSL3 gene ;bioinformatics analysis ;tissue expression
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UM% Z TSI INSL3 5 IBIHRE BT
RS AL AN RAETE ) AR ERE Y L R Rt
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1.2 B RNARESR#E
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H H 78 Biospec-nano f3f 15 48 41 43 )6 Ol BE 11 46 I
RNA [ B S 4l B 284600 o1 12 5 4% 19 RNA {1 Re-
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1.3 SIMERSERY 1
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PIREAR 1 4845201 cDNA A BH, >R A RT-PCR
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Z( LW 1 pL, US4 1 pl,2xRapid Taq Mas-
ter Mix 12.5 wL,cDNA 2 uL,ddH,0 8.5 pL). 4 #4F:
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Table 1 ~ Primer information for target and house-keeping genes
B SIIFESI(5-3") YK B KR E Hig

F:AGGCGCCTATAAGGGGGAT

INSL3-C 502 bp 63 C RT-PCR
R:AACTGGACTCCTGTCGGTCT
F:CCTCTGTCCCCACTGAATCC

INSL3-0Q 103 bp 60 C RT-qPCR
R:GTTTCATGGTGCTGTGTGGC
F:GATGATATTTGCTGCGCTCGTG

B-actin 177 bp 60 C RT-qPCR

R:CTTGCTCTGAGCCTCATCCC

1.4 INSL3 £¥E B ZF 5

2 MY (5 B2 T RXTFES INSL3 S K K
Ho A i 28 BT #4742 T R G40 M. B JS i@ i NCBI
i ORF Finder £ J¥ ( https://www. ncbi. nlm. nih. gov/
orffinder/ ) £ $% INSL3 & [F () FF i [ B2 HE ( ORF) |, DA
Bt Hogm bt X 5371 52 NCBI(https ://www.ncbi.nlm.
nih.gov/ ) TIAEA: INSL3 FE K ZER 51, I A [+
Pyb INSL3 G HERR Fr 90 AT [ IR L8 ol T itk — 20
PRUTH AL AL 38 MEGALL 4347 A4 kA ).
I FHAE L 4K 14 Expasy Protparam ( https://web. expasy.
org/protparam/ ) X} INSL3 £ H 1 7 F & . 5 i 5
(pl) SRR WL LA B ANKE 8 B A SR AT 1
AT AR - JIK B ARG 0 DU 3 i A 2R AR A SignalP 5.0
(https ://ser-vices. healthtech. dtu. dk/services/SignalP-
5.0/) SE R, Nz H R S B 75 5. il i Net-
Phos-3.1 ( https ://services. healthtech. dtu. dk/services/
NetPho ) FUI 73 B7 25 11 5 i 1R A1 AL 1. 2 11 Jo 495 ) 3
F4i8 15 NCBI B9 cdd 4 % ( hitps ://www. ncbi. nlm.
nih.gov/cdd/ ) #E4T 4307, LABH E T BB 45k 35k Sk
T A T INSL3 B RS ARIE, fIAEL T
H. SOPMA ( https://npsa-prabi. ibcp. fr/) 1 SWISS-
MODEL ( https : //swissmodel. expasy. org/ ) Xf INSL3 £
1) R 25 A RN = G 5 b A 7 S0
1.5 44 INSL3 BEEARREL

LA B-actin ANZHN il id CFX96™ (3¢ [H Bio-
Rad) SEAF 6 RE B AR GUREIN INSL3 AE0 JHF i
B N WA AR AL B mRNA RAB 0 1A &
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(#7JH Novoprotein) , 1.5 wL ¢DNA, iF [a] Fl 52 [6] 5| 4
0.5 pL,2.5 L JohEK.
1.6 ®REALALFLRE

TRE ALY 2 B B 25 1O A5 1 )y AT A
Z KRS H S T AR R T
FH 2T RS DRI 5, SR EDTA $EA TR B & Bl
Jei FH PBS HEAT PR, LA BH W PN 105 1 ok 4 Ak 4 il 1) 1
PE. B 30 min J5 #1740 (Hebt INSL3,1:300 FikE,
AR BFE TR 12 h. H (PR 16, BUR 1T 4
EPEhRIC) FEEIRAE TS 1 h J5TE N DAB B.6
TOIEAT S A0 S 8 0 S5 7 2% 11 i ot A A AT A
FPER T R A PO L SR AR 0 A R AR RIS
1.7 SitH

RT-qPCR Z5 R ] 2749k A 14007, T iR 56
BAE VL PIE b5 HE 1R ( Mean+SEM ) ™ U TE 2R R |
B E/VELE 3 R AT GraphPad Prism10 %k f4:
TR N R 7 224501, P<0.05 RREF B F, P<
0.01 F/R 2540 o 3.

2 R

2.1 4E4 INSL3 EE/Y 1T

DIFEA 5250 cDNA SHAAR , 373G INSL3 4ty 4.
DL 2% 357 i W6 FSG R TG DU i 75 1) 2% 355 W I 1 B
ey, SPUNAE RS0 1A) PP 20 15 3
502 bp #ERFEH, Hidh CDS X4 399 bp, M4 65 132
AR, WE 1B fis.
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bp M 1 bp

1 ATGGACCGTCGTCCGCTCACCTGGGCTCTGGTGCTGCTGGGCCCG
M D R R P L T W A L VL L G P
46 GCCCTTGCAATCGCCCTCGGTCCTGCAGCCGCGCAGGAGGCGCCT
A L A I AL G P A A A Q E A P
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E K L ¢ G H HVF V R A L V R L
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¢ GG G P R WS S E E D G R P V
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A G G DR E L L RW L E G Q H
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A:INSL3 FE[H PCR " S HLTKIET; B . 28 5L 1R 7 51

1 $E4 INSL3 BEFEH PCR §ig45 R

Fig. 1

PCR amplification results of yak INSL3 gene

1 : M. DNA #H%F43F itz if DL 20005 1. #3479
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2 INSL3 BASRERF I Rt a
Fig.2  The phylogenetic tree of INSL3 amino acid sequences
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2.3.3 INSL3 & & HR LMy FEHE A 6.82% (9 R IR ) W B-5% 1 Fl 6. 06%

HH_RESH AR B (B 6) o B IEFTT (8 ML) By KE A 55,38 i SWISS-MODEL 72k %k
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Fig. 6 Prediction of the secondary structure of yak INSL3 protein
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Fig. 7 Tertiary structure prediction model of INSL3 protein in yak
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