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[ Abstract] Objective To get TDRP1 gene of sterile and fertile boar of the Banna minipig inbred line ( BMI)
predict its function by bioinformatics analysis, and detect its expression patterns in the fertile boar. Methods Based on
the NM_001198925 sequence, we designed specific primers and amplified BMI TDRP1 using RT-PCR method for sequen-
cing and bioinformatics analysis. Meanwhile, the expression of TDRP1 in 17 organ tissues ( heart, liver, spleen, lung,
kidney, thymus, lymph nodes, skin, duodenum, stomach, cerebrum, cerebellum, testis, epididymis, seminal vesicle,

prostate, and bulbourethral gland) of fertile BMI boar and in the testis of sterile and fertile BMI boars was analyzed by
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semi-quantitative RT-PCR. Results

The experiment obtained 680 bp ¢DNA sequence ( GenBank accession number;

KJ186786) of BMI TDRP1, which encodes a protein of 186 amino acids with a predicted molecular weight (Mw) of 20. 49
kDa and isoelectric point (pl) 5. 86, and no signal peptide. It was a nuclear protein with a probability of 94. 1% and had

a leucine-rich nuclear export signals. Homology analysis of protein sequences revealed that BMI TDRP1 showed high identi-

ty with that of humans, macaca mulatta, mouse and rat. The RT-PCR analysis showed that TDRP1 had a similar expression

in the testes of sterile and fertile BMI boars. It was highly abundant in the seminal vesicle and prostate, moderately ex-

pressed in cerebellum and testis and weakly expressed in cerebrum and kidney, while undetected in other 11 organ tissues.

Conclusions We have cloned TDRP1 complete coding sequence, and found 2 SNPs, showing no difference in sequences

and the testis mRNA expression levels between the fertile and sterile BMI boars. The multi-tissue transcription profile shows

different expression levels in different organ tissues, being high in the seminal vesicle and prostate. The results of this study

provide a foundation for further insight into the role of this gene in spermatogenesis.
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Tab.1 PCR primers information and protocol for amplification of TDRP1 and internal control genes
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CAPDH g CCACAACATACGTAGCACCAGCATC 183 1 min 30 30 30 10 min
F. GGACATCTAAGGGCATCACAG . .
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51| NM_001198925 AH LY , 72 % DX A P AL [A] SLHE7% 78, BMI TDRP1 & i 1Bt~ 20. 49 x 107, %5
SN e.33(C> G) M e.348(C > T), W2, . HEKNS.86, LfESIK, A 1 MuERE £
JF5 E $23¢ GenBank , 5 K5 5% 5 fy KJ186786, H: % ilif5*5 (75AA-81AA) (&1 2 F1 3) , WV 4 Jfd 2 f37 T3
LS T 561 bp BUFFCE BEHE 87 bp S'HAEMASIX B RIZE AN TATMZ R 94. 1%

F132 bp 3"AERASIX , dmfith 186 M2 IEHR , Nl 2 fr

1.20-
0.98 0.99
1.00-
M1 2
=
m% 0.80
o
TDRPI 680 bp 2e
*‘5 0.50-
, —I83bp 2:
GAPDH . EE B TDRP1/GAPDH
U
= 0404
0.20
0.00
1 2

TE:M. DI2000 4 FHtprif; 1. RELM 2. WHEAMK,

Bl 1 TDRP1 FEHTEART MATH AR RT-PCR 973845
Note. M. DL2000 marker; 1. Sterile boar; 2. Fertile boar.

Fig.1 The amplification results of TDRP1 gene in BMI sterile and fertile boars by
RT-PCR
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1z D EPPEETETETGILPGGP P 5 A A AP A AAMAAMLGJVYOQOGA ST FRTGWVWEEVVTS

250 260 270 280 290 300 310 320 330 340 350 360
241 CTGTTTAACAAGGATGAT GAACAGCATCTGCTGGAARGATGCAAGTCCC CCARGTCCAGAGGARCTAACTTAC CAGTGARACAAGAGTTGAAGAC AGAGAAGAAGTCTGRATTTTGGGAC
52 L F ¥ KEKDDETUGQHTILTLEU RTELCI K S?PE K3 RGTHNILRVYUEKETEILIZ KTETEKTZEKS3ST GFWD

370 380 390 400 410 420 430 440 450 460 470 480
361 AATTTGGTTTTAAAMCAGALCGTGCAGTCTAAGARACCAGATGAGATTGAAGGTTGEGAGL CTCCAMALCTTGTTCTTGAAGATGTAGCC GCCGACTCAGGGGACCCCCCGAGTGACCET
4 B LV LIKQH NV VOQSEKTETPDETITETGTUWYWETFPTP?ETILYVYLEDYAALD S SGDT?PZPSDR

490 500 510 520 530 540 550 560 570 580 530 G600
481 CCATCCCGGCCAGGCTGGEAGGAGGATGCCAAGGGCTCCACCAAGTACACCAGC CTEGCCEGCGCGGGEAGCAGCTCCCGCTGEAGCCTCAMGTCGECCGOEAAGCTGETCAGCATTCGE
132 P 5 R P G W EETD AEKG S TEKTYTSUL AGAG S 5 5 RV S5SLEKGSACGETLYZSTIHR

610 620 630 6540 650 660 670 680
601 CEGCAGAGCAAAGGCCACCTCACGEATAACTGGGAAGAGTTGCAGT GACTYL _{ qacacaqcrrrrmnca
172 R Q S KGHLTUDNUW®ETEITLTET

H:ATG. BIGEH T = . ZOLBW T L AT KRS FRAERRIT I, XRLN T —47 R & IR P NE T8 57
3 ZLFEF 3 5 HE A 5190 5 85 BT R 2k 52 F R w4 I R D A5 55 A D SR BRE (AR 275 R 51 NM_
001198925) ,

B2 TDRP1 DA gt X751 K Houh B i SRR P 51
Note. ATG. start codon; * . stop codon. The capital letters of upper line are nucleotide sequences and those of the corre-
sponding line are amino acid sequences. Small letters: 5’ and 3" flanking sequences. Frame box: primer sequence. Double
underline ; leucine-rich nuclear export signals. A indicates mutation nucleotide ( compared with NM_001198925).

Fig.2 The coding region sequence and amino acids of TDRP1
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Fig.3 Predicted leucine-rich nuclear export signals in the TDRP1 protein by NetNESI. 1
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Note. The longest, the second longest, the third longest and the shortest vertical lines stand for the alpha helices, extended

strands, beta turns and random coils, respectively.

Fig.4 The secondary structure of TDRP1 protein
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Tab.2 Homology analysis for TDRP1 amino acid sequences of BMI and other 4 species

A Genes pTDRP1 hTDRP1 mmTDRP1 mTDRPI rTDRP1
pTDRP1 1 0. 827 0. 832 0. 740 0. 735
hTDRP1 1 0. 984 0.773 0.757

mmTDRP1 1 0.779 0. 768
mTDRP1 1 0. 907
rTDRP1 1

AR E & (p) , A (h)  FEITA (mm) ,/NER (m) FIRBR (1) &
Note. BMI-pig (p), human (h), Macaca mulatta (mm) , mouse (m) and rat (r).
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Note. Serine phosphorylation sites are shown with white sparks ( Y% ), and tyrosine phosphorylation sites are shown with
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Fig.5 Multiple alignments of amino acids sequences of mammalian TDRP1 protein
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Fig. 6 The phylogenetic tree for TDRP1 amino acid sequences from BMI-pig, human,

Macaca mulatta, mouse and rat
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Fig.7 Predicted phosphorylated sites of TDRPI protein by NetPhos2. 0
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B8 TDRP1 H:NZHIUKKLIE
Note. M: DL2000 marker; 1 Heart; 2 Liver; 3 Spleen; 4: Lung; 5: Kidney; 6: Thymus; 7: Lymph node;
8. Skin; 9: Duodenum, 10; Stomach; 11: Cerebrum; 12 Cerebellum, 13 Testis; 14 Epididymis; 15; Semi-
nal vesicle; 16 prostate, ; 17 Bulbourethral gland.

Fig.8 The multi-tissue expression profile of TDRP1 gene
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