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P-actin cDNA
) \ o .
AN, BTTF, REW
( , 201306)
WE: RACE (Acipenser baerii) B-actin cDNA ,
B-actin cDNA 1 322 bp, 137bp 5 ,57bp 3 375
1 128 bp ,
Sox2 , 768 bp, 256 , ,
70% B-actin R Sox2
PCR s Sox2 s 4
) > , 10.4 Sox2
5 Sox2
) Sox2 ,
Sox2 [
,2010,17(6): 1173-1182]
: ; [B-actin; cDNA ; Sox2;
HPE %S Q786; S 917 XEAFRIRAD: A X EHE: 1005-8737- (2010)06-1173-10
(Acipenser baerii) , 375~377
(Acipenseriformes) (Acipenseridae) , 42 kD 21
(Acipense), , ,
10%
, , P-actin
mRNA ,

(Actin)

%5 B H: 2009-12-29; 1&iT HHA: 2010-02—-01.
E&WmH: (073205109);
fEH BN (1954-), ,

(House-keeping genes)

b

(830701).

[-actin
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PCR(Real-time quantitative PCR)

GAPDH ( 3-
) 18SrRNA 28SrRNA [-actin
B-actin
[5]
SOX(SRY-related HMG-box) SRY(Sex
determination region of Y chomosome)
, SOX
Sox2 )
[6-7]
Sox2
, Sox2
[8]
RT-PCR  RACE ,
-actin ,
B-actin ,
Sox2 s
B-actin , PCR
1
1.1
1.1.1
, 100
, 500 ,
1.1.2 RNA RNAiso Reagent
PrimeScript™ RT reagent Kit (Perfect
Real Time) cDNA 3'-Full RACE

Core Set Ver.2.0 5'-Full RACE Kit
SYBR® Premix Ex Tag™ (Perfect Real Time)

«C ) T ,

DH5a, Marker

1.2

1.2.1 RNA ,

(RNAase free)

(RNAase free)
1 mL RNAiso reagent , ,

1.5 mL , ) )
75 % , 0.1% DEPC
RNA , (EB)
28S  18S, RNA
1.2.2 GenBank
-actin , Primer Premier 5.0
DNAstar BLAST ,
1 s
1 RACE ,
GenBank Sox2
5 1 s
, 1
PCR ,
(D
1.2.3  B-actin RT-PCR 5'RACE 3'RACE
Sox2 RT-PCR [-actin RT-PCR
P1  P2,PCR 294 3 min,
30 :94 30s,54 30s,72 30
S 72 10 min 5’ RACE 5'-Full
RACE Kit P5 P6 p-actin
P2 P4 RT-PCR,
OuterPCR, 94 3 min, 20 194
30s,54 30s,72 2 min 72 10 min.
InnerPCR, 94 3 min, 25 : 94
30,55 30s, 72 2 min 72 10
min 3'RACE 3'-Full RACE Core Set
Ver.2.0 P7 P8 [B-actin
P1  P3 RT-PCR,
OuterPCR, 94 3 min, 20 1 94
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F1 SLEHETASIY
Tab.1 Primers used in the experiment
Primer Code of primer Sequence of primer
ActinF: Pl 5'-ATGGTTGGTATGGGACAGAAAGA-3’
ActinR: P2 5"-ATGGCTGGGGTGTTGAAGG-3"
ActininnerF: P3 5"-ATCCTGACCTGAAGTACCCAC-3"
ActininnerR: P4 5'-GGCAACACGCAGCTCATT-3’
5'RACE Outer Primer: P5 5-CATGGCTACATGCTGACAGCCTA-3’
5'RACE Inner Primer: P6 5’- CGCGGATCCACAGCCTACTGATGATCAGTCGATG-3"
3'RACE Outer Primer: P7 5"-TACCGTCGTTCCACTAGTGATTT-3"
3'RACE Inner Primer: P8 5"-CGCGGATCCTCCACTAGTGATTTCACTATAGG-3"
Sox2F: P9 5"-CGGGCAACTCTAACTCGAAT-3"
Sox2R: P10 5'-ACAGGTGCGCTCTGGTAAG-3"
Sox2innerF: P11 5'-CAAATACAGACCGAGGCG-3
Sox2innerR: P12 5-TCCATCCTTTGATTGACCC-3’
30s,55 30s,72  2min 72 10 min PrimeScript™ : 0.5uL PrimeScript™ RT
InnerPCR, 94 3 min, 25 1 94 ; 0.5 uL OligoDT (50 pmol/L); 0.5 pL.
30 s, 55 30s, 72 2 min. 72 10 (100 umol/L) RNA 150 ng; ddH,0
min Sox2 RT-PCR P9 P10, 10 uL :37 15min, 85 5Ss
PCR :94 3 min, 30 =20
94 30s,54 305,72 30s 72 10 1.2.7 Sox2 PCR
min RNA
1.24 PCR RACE cDNA , B-actin
2% : PCR SYBR®
DNA , Premix Ex Tag™ (Perfect Real Time) , P11
RACE PGM-T P12 Sox2 , P1
, DH5a, P2 B-actin 15 uL
LB ( Amp' IPTG X-gal) , : SYBR® Premix Ex Tag™7.5 pL,
0.3 uL, cDNA 1.5 uL, ddH,0 5.4 uL
Bio-RadiQs™
1.2.5 NCBI , , : 95
(http: //www.ncbi.nlm.gov) ORFfinder 10 min, PCR ,
(ORF) 95 10s,55 30s,72  30s, 40 ,
, CDS 72
BLAST , , 55 90
DNAman6.0 0.5 , 10 s ,
1.2.6 c¢DNA PCR
RNA , 3 ,
PrimeScript ™ RT (TaKaRa, Japan) 5 1Q5 Optical
cDNA 10 pL : 2 uL 5% System Software (Version 2.0) ,
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A: whole fish; B: liver; C: brain; D: kidney; E: muscle; F: pancreas.

G H I J K L

28S
18S

2 RNA

G: ; H: ;1 R ; Ko
;L .
Fig. 2 RNA from each embryonic development stages

G: fertilized egg; H: blastula stage; I: gastrula stage; J: neurula
stage; K: formation of visual bubble; L: formation of heart.

1176
phAct 2.2 Pactin RT-PCR
P1 P2 PCR , 1%
2 , Marker 250~100 bp 1
2.1 RNA ( 3),
, 1 244 bp ,
RNA , 288 BLAST ,
18S rRNA ( 1 2), 201, (Acipenser schrenckii) (Anguilla japonica),
RNA , RT-PCR (Danio rerio) (Tilapia mossambica)
RACE 93% 91% 91% 91%,
f-actin cDNA
bp  M2000
28S
188
250
100
1 RNA
A: ; B: ; C: ;D : E: . F: . 3 ﬂ—aclin RT-PCR
Fig. 1 RNA from whole fish and different tissues of Fig. 3 RT-PCR result of B-actin homology region
adult fish

23 5'RACE 3'RACE
P5 P6 [B-actin P2
P4 RT-PCR 5/ , ,
500~250 bp 1 ( 4,
) 392 bp
M2000  bp
500
250

4  [B-actin 5’RACE
Fig. 4 3'RACE of 3-actin gene
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P7 P8 -actin bp M 2000
P9 P11 RT-PCR,
3 , 1 000 bp
! _— 1000
1 029 bp 750

24 [B-actin cDNA

RT-PCR 3'RACE 5'RACE

, B-actin cDNA
( 6 : B-actin
cDNA 1 322 bp, 137 bp 5 B-actin 3RACE
5 , S7bp 3 Fig. 5 5'RACE of 3-actin gene

1 ccccecccectttgtgttittcggggggggaaaaattttgatecteticctticgggaaaataggggggaaaaaaaaategtcacgataaaca 9
91 tttttttttcttaagcggtggaaagtcaccacccaaactaagtcaccgaagacgaaattgccgcactggttgttgacaacggttcc 179

1 M EDETAALVVDNGS 14
180 sggtatgtgcaaagccggtttegetggagatgatgeteccegagetgtetteccatecategttiggacgeccaagacatcagggtgteatg 269

15 G M CKAGFAGDDAPRAVFPSIVGRPRIHIEQGVM g4

270 sttggcatgggacagaaggacagttatgttggtgatgaggctcagagecaagagaggtatectgacctggagtacccactcgageacggea 359
45 VG MG QKDSYVGGDEAQSIKRGILTWSTHSS STA 74

360 ttgtcaccaactgggatgacatggagaagatctggcatcacaccttctacaatgagetgegtgttgeccctgaggageacceegtectge 449
75 LSPTGMTWRRSGITPSTMSCVLPLRSTTPSC 104
450 tcacagaggctcccctggaccccaaggetaacagagagaagatggeccagatcatgtttgaaaccttcaacaccecagecattgacgttg 539
105 S Q RLPWTPRLTERRWPRSCLIEKPSTPAQPLTL 134
540 ctatccaggetgtgetgtecctgtacgectetggtegtaccactggtattgtggtggactetggtgatggtgteacccacactgtgecca g9
35 LsSsrRLCCPCTPLVVPLVLWWTLVMYVSPTLTC CTP 164
630 tctacgaaggttatgccctgecccacgetatectgecgtetggacttggetggtegtgacctgactgactacctcatgaagatectgace 719
65 S T K VMPCPTLS CRLDLAGRDLTDYTLMEKTITLT j94
720 sgagagaggctacagcttcaccaccacageccgagagagaaattgtcegtgacatcaaggagaagetetgetacgtegeeetggacttegag g09
19s ER G Y S FTTTAERETIVRDTITZKETZ KTLT CYVALTDTFE 294
810 cgggagatggccaccgetgettectettectecctggagaagagetatgagetgeccgacggtecaggteatcaccatcggaaacgagegt 899
25 REMATAASSSSLEIKSYELPDGAQVITTIGNETR 29
900 ttcaggtgcccegaggeectgttecagecatecttettgggtatggaatectgeggtatecatgagaccaccttcaactecatcatgaag 989
25 FRCPEALTFQPSFLGMES ST CGTIHETTTFNSTIMEK 28
990 tgtgacgttgacatccgtaaggacctgtacgeccaacactgtactgtctggaggtaccaccatgtaccctggeattgeagacagaatgeag 1079
225 CDVDIRKDLYANTVLSGGTTMYPGTIADRMRQ 314
1080 aaagaaatcacagccctggcacctagcacaatgaaaatcaagatcattgecccacctgagegtaaatactetgtectggateggaggetee 1169
315 K EI TALAPSTMEKTIIKTITIAPPETRIEKYSVWIGGS 344
1170 atcctggecctetectgtecaccttccageagatgtggatcageaagecaggagtacgatgagtecgggecttecategtecaccgtaaatge 1259
345 I L ASLSTFQQMWISZKAQETYDESGPSTIVHRTZEKTC 374

1260 ttctaaacagactgttaccacttcacacgcegacctttaattgegeagagggaaaaaaaaaaa 1322

375 F %
6 B-actincDNA

: ) , ; taa
Fig. 6 c¢DNA and deduced amino acid sequences of 3-actin of Siberian sturgeon

Note: shows initiation codon, upper sequence indicates the nucleotide and the lower shows the amino acids. taa shows termination codon.
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375 1128 bp 2.5 Sox2 RT-PCR
Sox2 P9 P10
DNAman6.0, , PCR , Marker1 000 750 bp
, 1 ( 3 1
, 768 bp 9,
(Danio rerio) (Cirrhinus molitorella) BLAST ,

(Pelteobagrus fulvidraco)

(Acipenser schrenckii)

, (Acipenser transmontanus ) (Salmo salar) (Danio rerio) i
(Monopterus albus) (Takifugu rubripes) 99% 85%
(7 84% 78%, Sox2
0.05
1 ]
0.013 .
0.004 ke Acanfhopagrus schlegelii AY491380
0.005 | 0 EO(M A Oplegnafhus fasciafus F1975145
0.010 ' xR AEEE W Parajulis poecilepterus DO037096
0039 — ER T ARG Tilapia mossambica AB037865
0.004 0.025 )
0.030 5 i Monopterus albud AY277932
5039 = 15 Acipenser transmontanus FJ205611
T 0.050 p4ffFITW AT Acipenser baerii
0.017
0.008 5% Cirrhinus moliorella DQ007446
0.014 0.035 oo BELfi Danio rerio DCOGT566
: 4444 Tanichthys albonubes EU128482
0.014 i 0.030
TWHA Pelteobagrus fulvidraco EU161066
7 DNAman 6.0
Fig. 7 Construction system tree by DNAman 6.0
Number means genetic distance.
M 2000  bp
DNAman, ,
1000
750
, (Salmo salar)
b b
(Anabarilius grahami) (Danio rerio)
, (Homo Sapiens) (Gallus gallus)
(Xenopus laevis)
( 10
2.6 [actin Sox2

8 Sox2 RT-PCR

Fig. 8 RT-PCR result of Sox2 homology region B-actin
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1 atgaacgcgtttatggtgtggtcgagagggcaaaggagaaaaatggegcaggagaacccgaaaatgcacaattcagaaatcagcaaaaga 90
1 MNAFMVWSRGQRREKMAQENPI XKMHENSETISTZ KT R 30
91 ctcggggccgagtggaaacttttatccgaatctgagaagegacecttttatcgacgaagecaageggctecagagetctecacatgaaggaa 180
31 LG AEWE KU LU LS SESEZ KR RPTFTIDEAZKRLTI RALUHMMEKTE 60
181 cacccggattacaaatacagaccgaggcggaaaaccaagaccctgatgaagaaggacaagtacactctgecaggtggacttettgetecg 270
61 HPDYKYRPRRIKTI KTILMEKTI KTDI KYTTL?PGGTLTLAP 9
271 ggcggcaatgegatgaacageggggtaggtgtaggggetggeatgggtgeeggggtcaatcaaaggatggacagttatgecacatatgaat 360
99 G G NAMNSGV GGV GAGMGAGY N QRMDS SYAHMN 120
361 ggctgggccaacggaggetatggtatgatgecaggageagetgggetaccegeageaceegggtttaaatectecacagegetgeacagatg 450
121 G W ANGGYGMMQEQLGYPQHPGLNPHSAAQM 15
451 cagccaatgcaccgctatgacatgagegeccttcagtacaattctatgaccaattcacagacctacatgaacgggtccececcacctacage 540
151 Q P MHRYDMSALQYNGSMTNSQTYMNGSU?PTY S 180
541 atgtcgtactcccagcagagcacccctggaatgactctgggetccatgggtgeggtggtcaagtcagaatccagetcaagtccaceggtt 630
181 M S Y SQQ STPGMTLGSMGAVVKSESSSS?PPV 210
631 gtcacatcatcctctcattcgagggctccccagtgtcagececggggacecttcgggacatgatcagecatgtatectgeccggagetgaagta 720

211 v.TS S SHSRAPQCQPGDLRDMTISMYTLUPGAEV 240

721 ccagaatcaactgcccaaagcagacttcacatgtcacaacattaccag 768
241 PESTAQSRLHM S Q HY Q 256
9 Sox2

5

Fig. 9 Homologous and deduced amino acid sequences of Sox2 of Siberian sturgeon
Note: Upper sequence indicates the nucleotide and the lower shows the amino acids.

0.05
L ]
0.157 _ .
0.015 B Takifugu rubripes AY277952
0.002] 0093 AEVTUE Xenopus laevis AF022928
0.035 ) Homo Sapiens BC013923
0.012 0.076 | g4 Macaca mulatta NM001142940
[ 0.054 3 Gallus gallus D50603
0.048 1 REY Tadorna tadorna EU244486
- 0.035) "HAFIIEES Acipenser baerii
0.035 0013 Wi G55 Acipenser schrenckii AY581217
T35 PAIHAE Salmo salar NMO01141718
0.013 | FRIR 18 Danio grahami EU725603 '
I o ya| ﬁ! . .
0.068 5070 WL A Danio rerio AB242329
10 DNAman6.0
Fig. 10 Construction system tree by DNAman6.0
The number means genetic distance.
PCR , . ,
Sox2 s R 10.4 Sox2
¢ 11 , ,

; ( 12 :
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(Danio rerio) (Pelteoba-grus fulvidraco)
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(Cirrhinus molitorella)
90% , 95%
, [B-actin

Sox2 AT ik it
The relative expression leves of Sox2

S N BN ®
e L

2l ZH Tissue

11 Sox2 >
o1 ;28 ;3 4 3 5:
Fig. 11  The relative expression levels of Siberian sturgeon

Sox2 gene in various tissues
Note: 1:liver; 2: brain; 3: kidney; 4: muscle; 5: pancreas.

Bl B-actin

PCR  Northern

[10-12]
120

100 Sox2
80

60 s 768 bp, R

40 H
20 ’
0 = 1 . .

3 4 5 6

1 2

Hif ] Stage [1]

Sox2AIHIXS Fikim
The relative expression leves of Sox2

, Sox2 s
12 Sox2

;28 ;3¢ ;4 , Sox2

6: . (7]
Fig. 12 The relative expression levels of Siberian
sturgeon Sox2 gene in various stages Sox2

Note: 1: fertilized egg; 2: blastula stage; 3: gastrula stage; 4: neurula , , Sox2
stage; 5: formation of visual bubble; 6: formation of heart.

W

Sox2 , Sox2
Sox2 [13-14]
Sox2
, Sox2 mRNA , , Sox2
) 36.7 ,
15.5 44 106.2 [15-16]
[B-actin ,
PCR
3 B
Sox2 R
RACE )
-actin cDNA DNA : 10
1 322 bp, 375 , ,

-actin , ,  Sox2
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Cloning and sequence analysis of Siberian sturgeon full-length f-actin
gene cDNA and application of genes as a internal reference

SHI Zhiyi, CHENG Qiangian, SONG Jiakun
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: f-actin is one of the actin family, especially in maintaining cell structure, movement and physical activity in
cell division and playing an important role in quantitative genetic experiments. In this study, homology cloning and
RACE techniques were used to amplify Siberian sturgeon (Acipense baerii)’s f-actin gene cDNA full-length. Sequence
analysis showed that the full-length of f-actin gene cDNA had 1322 bp, which consisted of a 1128 bp open reading
frame (ORF) encoding 375 amino acids, a 137 bp 5'untranslated region (5'UTR) and a 57 bp 3'untranslated region
(3'UTR). Multiple alignment analyses showed Siberian sturgeon was much closest to other fishes. Meanwhile,
homology cloning method was used to obtain the Siberian sturgeon’s Sox2 gene homology Sequence, which had 768 bp
and shared over 70% similarity with other species. And then fS-actin gene was used as a internal reference on detecting
the expression of Sox2 gene in various tissues and various embryonic development periods of Siberian sturgeon by
real-time fluorescence quantitative PCR. The results showed Sox2 gene had expressed in different tissues and the
expression level of Sox2 were relatively low in liver,pancreas kidney and brain. However, in muscle tissue, the

expression level of Sox2 was highest in all of these tissues. Although Sox2 gene had expressed in various periods of the
Siberian sturgeon embryo, the relative expression level of Sox2 gene was low in the fertilized egg period and blastocyst.
In the gastrula, neurula period, formation of visual bubble and formation of heart, the expression of Sox2 gene reached
to relatively high. At the same times, in the formation of heart, the expression of Sox2 gene reached to the highest. This
research will provide a solid tool to quantify the expression of the related genes during the development of Siberian
sturgeon embryo and lay a foundation for the further study on the role of Sox2 gene in the differentiation of Siberian
sturgeon’s ganglia and so on.[Journal of Fishery Sciences of China, 2010,17(6): 1173-1182]
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Corresponding author: SHI Zhiyi. E-mail: zyshi@shou.edu.cn



