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FE. NS VEEERUK Y Sohlh2 FEFTE K4 AR A LU Y FE ARG GenBank B2 14+ Sohlh2
FERF A, B ARAS X (CDS) 97385 |4, B FH RT-PCR J5 2™ 1 wa Bk A5 H B9 FE R B B FAE W15 Bk, &
BLOrHT T IKEE Sohlh2 BB AE AL LUK R 1 B A IO P B . — RN = 22548 ; 71 F RT-QPCR F AT Sohlh2 I 1E
KA (BB RRIAT T 00, 455 FEH K4 Sohth2 FERgABIX 41K 1 281 bp, Fe&miid 426 NE IR, £
BTN LB as R B R K A4 Sohlh2 AT R T AN 524 483 W3 T L /N BURE R 370 4 A BL: 4390
98% ,96% .96% 85% 86% 81%F1 12% , Z G VAL B Sohlh2 FRTEAS [E] ) LA K 0tk 1 ik 7 o B 785 BE =
P, Sohlh2 & F 5 2 550 , Jofs 5 K, 7640 H 0 5 07 T 4N A%, 7276 bHLH 254, 7K2F Sohlh2 N 7E/K 4 2
A KA JFFRE B DR SRS ILAE 11 AU (ARE) AU A AR R 2k P 22 i ek il e, 1
PR A S 20 M F Ak R 2, O A ek A O AN | JUL PR 200 B R ASURE A A RS 3R A
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Cloning and expression pattern of buffalo Sohlh2 gene

ZHU Peng'®,  CHEN Ji-cheng', = CHEN Feng', SU Jie'”’, LI Hai-yang', WEI Ying-ming',
YANG Su-fang', SHI De-shun'

(1.State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, Guangxi University, Nanning 530005, China; 2.Guangxi Buffa-
lo Research Institute, Chinese Academy of Agricultural Science, Nanning 530001, China; 3.Medical Scientific Research Cenire, Guangxi Medical Universi-
ty, Nanning 530001, China)

Abstract: To identify the expression pattern of Sohlh2 gene in different tissues of Guangxi swamp buffalo, a pair of
special primers for CDS of Sohlh2 gene was designed according to the released sequence of bovine Sohlh2 in GenBank. The
Sohlh2 gene was amplified by RT-PCR, and its genetic evolution, protein physical and chemical properties, the secondary
and tertiary structure were systemically analyzed by bio-informatics techniques. A 1 281 bp whole length coding region enco-
ding 426 amino acids of buffalo Sohlh2 gene was cloned and sequenced. The multiple sequence alignment revealed that buffalo

Sohlh2 gene shared 98% , 96% , 96% , 85% , 86% , 81% and 72% similarities in nucleotide sequence with Bos Taurus, Ovis

aries, Capra hircus, Sus scrofa, Equus caballus, Homo

Yo#s B #1:2015-05-04

HELTH . EZK“863” i1 XI5 H (2011AA100607 ) ;] 74 H SR Bl 22 5
4 (EIE &) W H (2013GXNSFCB019001 ) ;) 78 H 4 R
23435 H (2014GXNSFAA118114) species during their evolution. Sohlh2 protein was weakly

EER R MB(1985-) B TR 2 A T+, R s alkaline, signal peptide free, and was localized in nuclear.
BFSEEEFSE, (E-mail) yijianrudi@ 163.com, BRE A The secondary structure of protein Sohlh2 contains 20 alpha
HHINE—1EH helixes, 4 beta sheets, 23 beta turns and 18 random coils.

BIREE . HETTF, (E-mail ) ysfang3511@ 163. com ; £1 £2)IT , ( E-mail ) RT-qPCR results showed that the expression levels of
ardsshi@ gxu.edu.cn buffalo Sohlh2 varied in 11 of 15 tested samples, with the

sapiens and Mice, respectively. Phylogenetic tree analysis

showed that Sohlh2 gene was highly conserved in different
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most abundant expression in testis, followed by hypophysis and germinal ridge, and the minimal expression in cumulus cells.

There was no expression in lung, heart, muscle and granular cells.

Key words: buffalo; Sohlh2 gene; cloning; expression
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N 30% ~40% , AR 450 d LA T EAE TR
HZIHE N 70%~80% " . KFAEFE A T IE R
TrARM TR it & E AR KAl HZ1(FAO) 2013
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—PERIF MBI HAT, KA S IR AR DL R T
FEHGER T I T I B 53 S b N
FERLE VIR B RS i /K 2 SR MR Y B 2T
REHED , LUHEST K A A9 201 8 FhORRE R B R EOR | 42
KA ST

G O 5 HE R e - PR - e s PRl 1~ 2 Spermat-
ogenesis  and
transcription factor 2, Sohlh2) , J& TR - 2R -1 e
SRR T Kk ( Basic helix-loop -helix transcription
factor, bHLH) — 53" B P2 e - K-8 e 5 3% K 1
RS GHURRY AR Z AP e R, o6 45 40 7y
CAAe 1 145 e R e SN SR 1) e
bHLH 58 3o [ P8 55 57 Y — SRR AT OB i s A 1
EE WS & B LK S 31 7 X B E-Box 251 [X 1
(CANNTG ) P HE K B s Sohlh2 3R R kit
AR, Sohlh2 HePITE/N L A BOKS J5U 240 i 1) B
TN D 200 K% st R ) 2 0% BT 9 2 A ) £ B e
TR AR A AT S T AR B JET, G TFK

oogenesis  basic  helix-loop-helix

x1 3519575

Table 1 The sequences of primers

4= Sohlh2 JEA BT EEA 1A, 2Ttk , AWFR B
TETEREK A Sohlh2 3 [H Jp 5 I X HAFE A T A W 1
R0, W 5% FL Al 2 3Rk B, it — 2B Y
Sohlh2 FEKTEIK A= FLF A A= 1L 7 v i Dy fig B e BE 1A
A b i R R LRSI

1 ARSIk

1.1 RIe

TRIR A BER AR 71k S BEAC DR A i 0 57 i
LRI, R M KA (2~3 2 & 13k,
e T PURE T PERK B 52, R A HOR i 1 AR B
G5 TN S v N It = R N ol 1 3
T KRG 520 BBk Bk B EE L AE 15 FhAH 2R
(A B TR ,2 h NIz [T 520 2 MR AUE Hh I
T A RNA $211,
1.2 FERXHF

Trizol i 7| W4 F Invitrogen 2\ W], 3 A5 il % IZ
DNA [N & ok g B0 & 350 | R AR A 1
B A B2 F] , Reverse Transcriptase( AMV) (LA Tagq
it B2 3l P 9 U L Oligo d (T) 18T, pMDI8-T Vector
k) 3 K% TaKaRa 2\ @], FastStart Universal SYBR
Green Master( ROX) 4 H Roche /A 7], DH5a B2 75
R TP RS S BT AT H A
1.3 RIWAHE
1.3.1 3143t MRAE GenBank L4+ Sohlh2 3L
JF5(XM_597011.5) FINZSHEH B-actin J751) (NM_
001290932.1) , F|JH Oligo 6.0 4443 5% 31 Sohlh2-
CDS P38 519y, 2 & 51 ¥ J B-actin 7€ & 51H) (3R
1), Hr1 Sohlh2-CDS ¥ ¥4 51 P54 #57K 4= Sohlh2 HEH
#43 5'UTR X35 | 21 4 X XS5 FN 43 3 UTR X
B, 51H LR T A AR AR,

EikZ B LRI (5'—37) THETIYI(5'—3") PHEKE (bp)  BAERE (C)
Sohlh2-CDS ATGGCGGCCTCAATTACC GGCACCCAATAGGTGGTCT 1327 60
Sohlh2DL TTGAGAGATGTGTTTACCTCC ACAATCTTTTCTAATGCCCA 188 55
B-actinDL ACCGCAAATGCTTCTAGG ATCCAACCGACTGCTGTC 199 55




K M55 KA Sohlh2 FIR WY 7T R Mr M H ik 401

1.3.2 % RNA 834 cDNA % — 48946 %
SRR AT S R R kA, B
AT, Trizol HE4R UK 4 A58 A O L BURL 40
i O NG e A= S R ol 1 N 2 N g R =5 S
Rk B Sk 00 B R IL A AR 1S Fh 2 2 40 R
RNA, RNA $2HUS , 333 4306 506 B 3 B v Pk A T
Hoai g stk 8 F-80 C NAfE& M., H
AMV S8 55500 5 AT BB s RN, I sk A
% 20.0 pl:2 g Total RNA, 1.0 wl Dnase I,1.3
wl DNase I Buffer,1. 0 wl EDTA,L. O wl ANTP,2.0
pl BEHLS 19 ,4. 0 wl 5XAMV Buffer,0. 5 ul RNase
Inhibitor, 1. 0 w1l AMV ¥ #% ¢ Jiff , RNase Free H,0
#E 20,0 pl, &M 25 C 5 min, 42 °C 90
min,95 °C 10 min,4 C# 1k,

1.3.3 RT-PCR AL J5ikZ MEAR B iy dr
AR R T T, BRI, DU St AR AR
PEAT PCR SR, WK 2 20. 0wl 4547 1.0 wl, ||
TS 14 0.5 wl, 10XLA Buffer 2.0 pl,dNTP 1.0
wl,LA Tag 0.3 pl,ddH,0 %M 20.0 pl, PCR KL
Z1F 4 194 CTAETE 4 min;94 °C7AEYE 30 5,60 CiE
k 30 5,72 °C#Eff1 2 min, 35 PME;72 C LEH 10
min,4 CL IRV, PCR 791 H 1% B 5 B
PRORE I 52 R

1.3.4 PCR Z#wyEag5n 5 kS AR
RTINS R R T M T, BARINTR, PCR 724
afifb s, ¥ B 9 v B 5 s e 44k pMDIS-T %
HE ARG HEAL R IAFT B DHSa B2 25200, FR5F 1
WATESHZE R EES R (Amp") 1 LB [ {435 57 5
12,37 CREFRER . PR BEAE S Amp” Y LB
PRIRFRIE T 5% SR 5 41 1 24 4% ( Cracking ) 48 7€ Jf:
JFH IR R 308 Jo s i JSC3 ) 8 i B 4 ok K
H 8 A BER S 2ok 75 2 LA T A TREABR
AT

1.3.5 AW EFoM kS BAREA i
SERIR R AT, BRI, S R 45 5T
BLAST 2377847 [R5 )7 51 e Xt , F MEGAS.0 #:44
AT W, F EXPASY (http://web. expasy. org/
protparam/ ) SR 5545 7T K 4F Sohlh2 2t i) 8 H i &
FER A1 K, B Ay F iR R AR R AR, R A
SMART" "' F£FF ( http :// smart.embl—heidelberg. de ) i
I Sohlh2 4Rt i) 111 it 24 B R 17 4] Hh ml A7 1Y 2R
5 45 F ek, 1) R SignlP #2257 (www. cbs. diu. dk/

services/SignalP/ ) AT BT N-A i {55 IRF0M , i
1 Softherry ( http ;//linux1. softberry. com/berry. phtml ?
topic = protcompan&group = programs&subgroup =
proloc) AR 55 #% 73 B Sohlh2 £ F 5 1) . 21 ifd € 1, Al
HI DNAStar H1 ) Protean F2/7 filill] Sohlh2 £ 15 —2)
444, i 5 1-TASSER #2551 (hitp :// zhanglab. cemb.
med.umich.edu/I-TASSER/ ) 43t Tl Sohlh2 & H it
=R,

1.3.6 RT-QPCR  Jy ik S R A IR 4] Aip 4 4 57
Mtk R AT BARIR, R R R 20.0
wl:50 ng RT-PCR f=4%J,10. 0 wl 2xFastStart Uni-
versal SYBR GreenMaster( ROX) ,0. 3 pl PrimerF/
R( 10 pwmol/L), RNase FreeH, O %b % 20.0 pl,
S 54295 °C 10 min;95 °C 15 5,60 °C 1 min,
40 N, X EADFEGIETT 4 RE KB H
2NN RIS BB A X Rk, NS
B-actin X HAEFTHRUEAL , 45 7K A= 1 5L 20 24 S b
R, A R A5 DU A 7

2 HERE

2.1 k4 Sohln2? EEHRESEE

83 Trizol P 4lifb /K 2R 2 211 &L RNA , B K 25
RV MY 18S Al 28S £, I ARG T v i
1) RNA, FJ T — 2019 S e sl g . 1 s
FSET [P 1 Sohlh2 F K CDS ¥ 31, 4 RT-PCR
PGS 327 bp BIFESF A (B 1), ¥ PCR
FEMNESE ve [ ) pMDIS-T #3844, 24K K /N4 027 bp
KA, SR % (B 1),
2.2 K& Sohlh2 EEF TSR

X BH P 20 5T R AT I 4 b, 3R A K AR
Sohlh2 3K P31, 31 #2538 GeneBank EU i J& |, & fili
50 1Q326287.1, L H NCBI ) ORF Finder 2
For T, iz 3 I i X 42K 1 281 bp, Al 4i i
426 NEIEFR (B 2) . BLAST AHALIE Ho X 23 B 45
R, KA Sohth2 SEH T 9 54 43 1L F |
WS RIS BRURH I B0 18 ARARL A 43 9l A 98 %
96% .96% 85% .86% .81% I 72% , 3 W] Sohlh2
B RITE A [) oty L 30 4 v B A v B 7 9 DR SFPE
2.3 k& Sohlh2 ERFEHI RS L BT

PEHE v BE AT B K 4 Sohlh2 KM ¥ 51 5
t':
(XM_597011.5) 453 (XM_004012121.1) (1=
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2000y 2000 te S & e
1500 b 6000%8 — ey W 8023 bp
P (327 bp iggggg o W 6133 bp
Loooby [ . - 5026 bp
3000bp - e 39970
500p -l 2000 bp - W 3049 bp
o W 2087 bp

.
—— 1000 bp e
A B

A H1 M S Marker VI, 1 BES: RT-PCR Sohlh2 §7 34724y, B H M1 5 1 kb Marker, 1 JJEZH Fkr pMD18-T-Sohlh2, 2 N E 2 Fki Y EcoR 1

1 Xba 1EEYIF=4), M2 4 Supercoiled DNA Ladder,

B 1 K& Sohin2 EEMIT L5 T
Fig.1 The amplification and subcloning of buffalo Sohlh2 gene

ATCGCGGCCTCAATTACCCGOCCGGAGTTCOGCCAAACCCAGGGGCAGGCALATATAGACCTCTTATTAGTGGGCGATGTCAGAGTTCAG
ma s s I TGP EF GQTOQGAQANTITDLILLYYGD VRV Q
T GG T CATAC TG TACAGA A A TTATTTTCAAATATACCACAACTCACCATCATCTTTAGTCATCTCAAGAACGCAGCAGCACTTGTG
¥y L &4 DTV QEKETLZFGSSENTIAAL&AQYTTITIFED Y EEKEL L &LV
GATGACTGCACATTTGACATGGTTTTCCTGAACCTCACT TCTCCACCAACTCCTGAGGAGCTGEAACTCATCAAATTAATTAGATTTGGT
p pc¢cTFDMNVYFLIETLTSESPPTMSALEZETLEVYTIIEKETLTIZ RTFEFG
GAGGAAAA AT AT TTGCTCTTTGTTTTTATAATCCCTCACAATTTTAAAGCTTCTATTTCAGAGCACCCAGCTGATATTGCTTTA
FENVFEKECGOCIZSEH HTE RALDTI AL L
ACTGAACCCCTCACAATCCALA A A TCAGTCTTCTCTTCAAATACTCCAAAACATATTTCTCACATACTGTTAAGAATGAAATTTCTGTG
TEFLTDHNXEEHNNSV VL EKEY ¥ EKETT?YFSESHTUVYEDNETIS®SYV
AT AL AL CTCACT TGO TCTGCAGAAC T TCTCLTCAACACCTGCGATATTTTTCTACTGATGTATTTGCTTGCTCTGAATCT
EPEEPELPLOQEKESCOCCGEHTLTGTYFSTTDVYF &4 C S8 E S
CTAACAA A TTGCATTTGAT TTAAAGGCTCCATTCCCARATTTTCAGAARACAAL AR ACATTTCTCTTCTTCATTCAAACAAGGAL
G F DLEJWSLPLUPDNZFEIE KT RIEKIETIZ SLTILIUHZSUNZEE
A TCAGAACAGAACCALTCAACTATTCCTCTCAGCAGCTGCGCACCCTGCTCCCGTATATCAAGGCLAGARACAATCGATCCGGCTTCC
I ¥E Yy ccCcCEQULZERTTULLUPTYMNETGE EREIEDNTDMSAL 4 3
GTCCTCGAGGCCACAGTTCATTACGTGAAGTTTGTCCGGCAGAAAATCCCTCCAGCCATCATGEGUCAGATTACAGAAGTACTTCAGAGT
I PP &4 T N GQ I TEWL Q5
AATAAGAGATTTTGTAAGAAACARCAAATGCCCATCCAGCTATCCATCCCAGGCATGATCATGLCACALAGGCALAACAGTCTGCTGAGA
g L 3 I PG NINAZAOQRTEDNZ STV VLR
AGCACTCACTCACC TGO AGGCATCAGAGTCCTCACTAATCAGCCCTTGAGTGCTGCGCTCTGCTCCTACCTCCGAGGATCCCTTGGAT
R YL TUHNEZERTLZ SV RS ALA& PTSESETDMALLTD
GAAGCTGTGAGAGGTCAGTCCAGCTCTGCG TCAGAGAAGCCTATCGCTCGATGTATAT AR AACCCGAATCCCCAGCACAGCTCTGTCTCTT
E &4 ¥V R GQ 88 5 3 4&# 5 EFE K& IGDVY ETERTIFPGSTAL S L
AT T T T A TG TG TCAGATAC TATTCT AR AGTCGTCCCTTCCTATCACGCAGCTACTCTAACASATCAGAACACTTCAGTGTGTTTC
N sF HA VEY Y 5 KEV Y P S YDA & TV TNENQNT SV CF
CCAACCGCTCTACCC AL ACTCTCC ARG TTTCTTCCTCAGCACTGCAATTCTC TG TTGGGCCAGL TETCCACAGCACACCCCAACTGTCTG
F T&4&#V PEKEV SEKEVFLPQQHCDN S VLCGQVCTMSLHPNTCL

271
91 EE ENTHT LT LU FV F I I
361
121
451
151
541
181 L RN DI
631
211 ELERERTER
721
241 v L E A TVY DY V¥ KEF V¥V EREE K
811
271 I EERVFCEIEWQ®QQ®QQNTPI
901
301 s T H &8 FP &4 P G I
991
331
1081
361
1171
391
1261 CAACAGTTTTGGGCCTATTAL
421 Qg F ¥ &4 ¥ +*

2 k& Sohin2 BEEFSIRMN&HBHESEERFI

Fig.2 Buffalo Sohlh2 gene sequence and deduced amino acid sequences
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Fig.3 Multipe alignment of amino acid sequence of Sohlh2 in buffalo and other species
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Fig.4 Phylogenetic tree of buffalo and other species based on amino acid sequence of Sohlh2
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Fig.5 The prediction of protein domain of buffalo Sohlh2

2.5 KEARRHELRS Sonlh2 EEREDH

LA B-actin B I, ¥ F RT-QPCR 4 A X
IKA: Sohlh2 FEPATEI N P 5L JHIE | B2 ik LA i
B S5 22U b 1 Rk R DU T T, S5 R R
FHT RT-QPCR il 5 P 2 35 1 22 12 5 | 10 0 i it ¢
W PR B — (18] 8) o i f AT W 4 SR R WK 4 Sohlh2
SR FAR TR A 11 AR 2 rp , o 200
Fki i, TR A A R, U0 I R Ok A
A, ZECOME I | JUL PR AR AR 248 L r 38 A A 0 )
Fik (K 9), R PCR F=4 i Pk 25 S — 7 It fhom
B-actin F Sohlh2 W& 2471 M5 ¥ — Rk, 55 —Jr
57K Sohlh2 BER R FRIA T PUAS MK A4 52 0L 1
RN B A S0P (E10)
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Fig.6 The secondary structure of buffalo Sohlh2 protein
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Fig.7 The tertiary structure of Sohlh2 protein of different species
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Fig.9 The relative expression levels of Sohlh2 mRNA in different tissues of buffalo
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Fig.10 Agarose gel electrophoresis of buffalo Sohlh2 in different tissues by RT-QPCR
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