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Abstract: [ Objective] Aiming to elucidate the transcriptional regulation mechanism of bovine large
tumor suppressor 1 gene (LATS1),this study explored the expression level of LATS1 gene in different tis-
sues of cattle and identified the key transcription factors in the promoter region. [Method) Real time PCR
was used to detect the relative expression of bovine LATSI1 gene in heart,liver, spleen,lung,kidney, subcu-
taneous fat, longissimus dorsi, large intestine, small intestine, brain, abomasum and testicle tissues. The

full-length sequence of bovine LATS1 gene promoter was cloned and the luciferase reporter constructs with
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seven different deletion fragments of LATS1 gene promoter were constructed and transfected into C2C12
and 3T3-L1 cell lines,respectively. The key transcription factors in core promoter regions of bovine LATSI
were also predicted using on-line software. [Result] The bovine LATS1 gene was highly expressed in
brain,longissimus dorsi,large intestine,abomasum and kidney. A 1 950 bp promoter region sequence of bo-
vine LATS1 gene and seven deletion fragments were cloned. The luciferase reporter vectors of pLATS1—1783/
+167, pLATS1 — 1449/+ 167, pLATS1 — 1149/+ 167, pLATS1 — 837/+ 167, pLATS1 — 555/+ 167,
pLATS1—298/+4167 and pLATS1—123/+167 were successfully constructed. The core promoter region of
bovine LATS]1 gene was located at —298/—123 bp. The online software predicted myocyte enhancer factor
2A (MEF2A) ,activator of transcription 5 (STAT5), homeobox A5 (HOXAS5), myogenic differentiationl
(Myodl) and forkhead box Ol (FoxO1) transcription factors binding sites on the bovine LATS1 gene.
[Conclusion)] The bovine LATS1 gene promoter was cloned and its core promoter was located at —298/
—123 bp. MEF2A,STAT5,HOXA5,Myodl and FoxO1l may play important roles in the regulation of bo-

vine LATS]1 gene transcription activity.

Key words: bovine; LATS] gene;promoter;transcriptional regulation
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Table 1 Primers used in real time PCR
FH Sl FH(5'—3") BAGRBEE/C P4 B B2 /bp 1 X 4k
Gene Primer sequence(5'—>3") Tm Product length Amplified region
GAPDH F. CCAACGTGTCTGTTGTGGAT 60.0 30 320—521
R: CTGCTTCACCACCTTCTTGA
LATS1 F. GTTGGTAGGACAGCCGCCTTTC 60.0 96 3310—3 406

R: GCTTGCGGTGGGATGTGAAGAG
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316 27 P B AR R 2F (Hereford) 56 4145 B B2 LATS1
K2 DNA J¥ 41, 454 NCBI A i (4 LATS1 5[4
TG 7 & K Ensembl (https://asia. ensembl. org/
index. htmD) P 3l , %25 F000 248 LATS1 395 8 17
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FIH 4 LATS1 £ 1 )5 3 )7 41 (GenBank % 5§
5 .NC_037336. 1), /| Primer 5. 0 #R 4%t 314
LATS1-PF fil LATSI-PR (% 2), Dkl % %5 K 41
DNA it ,PCR 4" 2 1| 4F LATS1 W 5 3h +
X —1783/+167 FBt. PCR ZIi{k &N 50 pL, H:
H &2 X PrimeSTAR GXL Buffer 25 pL. b R3]
P (10 pmol/L) 4 2 uL,50 ng &L, 2 U Prime-
STAR GXL DNA Polymerase, | ddH,O %655, &
WA .98 CHARME: 5 min; 95 C 10 5,60 C 20 s,
68 C 15 s,35 MEFF. ¥ PCR /=¥ 1% L5 b
8 Fe H Dk A ) J 1] e 2 A 5 % 45 T PMID19-T (Sim-
ple) A& I 4% 1k 2 KW #F 1 DHS« 8852 2 240 i
HEAT B 50 R O 8 S I
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Table 2 Primers used in promoter and deletion fragment cloning of LATS]1 gene

N St i 1R B 4 [X 1
ik 31445 S (53 JBXx - ymEB X
. . ) ' R/ C K J# /bp Amplified
Useage Primer name Primer sequence(5'—3") o~ .
Tm Product length region
[ s TR LATSIPF  CGACTGAGCGACTGAACTGAAG 655 L o5 L rss) 67
romoter cloning LATSI-PR GCCGCCATTTTGCCTTTCACTCG
LATSI-P1 CGGGGTACCCGACTGAGCGACTGAACTGAAG 64.0 1 950 —1783/+167
LATSI-P2 CGGGGTACCTACACCCGAAACTAGCACAA 61.5 1616 —1449/4+167
i fdj%ié‘:& LATSI-P3 CGGGGTACCCTTCACAGGAATAAACCTCTT 63.5 1316 —1149/+167
B BT I% LATSI-P4 CGGGGTACCGGGTCATATCTTCTACAGACT 65.0 1 004 —837/+167
promoter deletion
fragments cloning  LATSI-P5 CGGGGTACCCAAAGGAGCTCTGTACAATG 61.5 722 —555/+167
LATSI-P6 CGGGGTACCAGTGCTAAGCAAAATTCTAG 62.0 465 —298/+167
LATSI1-P7 CGGGGTACCAGACACTGAAATACTTGAGT 59.5 290 —123/+167
LATSI-R CCCAAGCTTGCCGCCATTTTGCCTTTCACTCG

T AHABIE CGGGGTACC Ml CCCAAGCTT 4y 1% Kpn 1 1 Hind 1 BYI07 25,
Note: The italic bases of CGGGGTACC and CCCAAGCTT are Kpn | and Hind |l restriction sites,respectively.
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Fig. 2 Evolutionary tree of bovine LATSI protein sequence
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1 950 bp,

2000bp

1000bp
750 bp

500 bp

250bp
100bp

M. DL2000 DNA Marker,1. JazhF—1 783/+167 F By a4k
M. DL2000 DNA marker; 1. Amplification of
—1783/+4 167 promoter region
3 4 LATS1 B E 3+ By PCR 973
Fig. 3 PCR amplification of bovine LATS] gene promoter
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LATSI-R—LATSI1-P7/LATSI-R, with lengths of 1 950,1 616,
1316,1 004,722,465 and 290 bp,respectively
4 I LATS1 B8 3 18 Bk b Bed™ 18 v Ik
Fig. 4 Gel electrophoresis of deletion fragments of

bovine LATS1 gene promoter
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+167 Bk Kpn LA Hind I XU L) 45 5
M. DL2000 DNA Marker;1—38. The results of double digestion
of Kpn1 and Hind 1 for pGL3-Basic,pLATS1—1783/+167,
pLATS1—1449/+167,pLATS1—1149/+167,pLLATS1—837/
+167,pLATS1—555/+167,pLATSI—298/+ 167 and
pLATS1—123/+167 plasmid, respectively
K5 A4 LATSY 3R 85 WSOt 3R 4 f 4l
JBTRL 4 LR 45 E
Fig. 5 Electrophoretic diagram of double digestion dual-

luciferase plasmid of bovine LATS1 promoter
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Firefly luciferase activity/Renille luciferase activity

x Fl % A3 EIR 25 5 B (P<<0. 05) Fiflk @35 (P<<0.01)

* and * * indicate significant difference (P<C0.05) and extremely significant difference (P<C0. 01) ,respectively
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Fig. 6
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Detection of core promoter region of bovine LATSI1 gene using series deletion
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BN 25 4 LATST 3RS 3h 75 S8 45 0 47 7
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Myodl fil FoxO1 ¥ 5% K 7 ] Gg X} LATS1 3 A (1)

JIL 40 B 388 5 [N 52
MEF2A
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Ty HE R 7R Bt 5 TR F- 45 &z R
The box represents relative transcription factor binding site
P74 LATST JE R A% O XU 3¢ 7 3500

Fig. 7 Prediction of transcription factors in the core region of bovine LATS1 gene
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