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(1. PHASHEFRAR ANKSHAN A-BNSEWEATRE, K N 510500; 2. EMK~XE, LN 200090)

M factin B acin EWG— 8 ERNARSS SENASDRERINSAREREDYHLNERENAM. 1
R M ( Corrhimms molitoraiia ) p-sctin B ONA 404 1 804 bp, FRIEAE 1 128 bp, M9 375 T ILER, SRR
MR ERUTR) AP 94 bp f0 582 bp, RT-PCR SRS 5 actin TR LPS MIRMNE LPS MRNORLE.
ENAFERE B NOEZRSREREBTRE REAAYEANEER TUAAEARAREFINST
At WA R Bactin I MF KW IFARS P NI 85.9% ~99.6%, £ F RIHLM 6 &9, R84
RMEH PEH BT ERSEA 4 O, SRR, pecin SRAWTFRFNRFR T FREN - IENGT

i, [PEAFHE, 2006,13(5):708 - 713]
R Joocrin; W KBRS TR

PEANS Q95 468 WMERN:A XS 1005 - §737 - (2006)05 - 0708 - 06

M ( Cirrhinus molitorellc ) MM H ( Cyprini-
formes) M B ( Cyprinidae ) P it 558 3 ¥ ( Labeoni-
noe), | EAETFPENT ANERENOATR
TR X, o 0 00 X W00 Dk 1R
Bz ARG TR RN ALY
5% A, BT = DU R g e
P PSSR FT 1Y
—2I hit— NS EREN SRR, NP
EoH MR ER R eSSy T RAR
W OAEANHR RIS WREERTES. HMxw

WG RSTFE WS M TR EEF MO,

R i PCR S % Mt 36 B8 ot 47 e ki
Wi a TENSARRETRIRFIEFER
£ . HEWNR T RS T AR, SRS

bis B4 B L R DA
NaEaR-TEXEAINES, EXSDW
MEATRENSRANTRLN o p Wy IR
W'Y, Bactin BEE SIS EMSN . WEHESDT
ERSNSEREARH I HRNTAESOER,
B-MrESSARERSEERUROREER,
EXARLSAETRRSEAESTFHEY,
;i GEFENFRRN, EFEWRP Bacin XE
9 A O th o BT 2 AR TR Y T L
RAER R, HIEH A pocin BEENHTFA

EWEAN 208 - 07~ 26, MHTEMN: 2005 - 10-24.
EEWE . R&NMRTED WM H(033102)

R AN TR R FNE BRETATH
ERIEER. ATHRA RT-PCR R RACE# A
SRR B-actin B, T T R AHLR
Practin fE ARMIG K& LPS SIS6 & LS ARD
BB VI 8 BRI A M AT RO,
80X BRSNS TRENTTRE.

| HBERE

1.1 #8
1.1.1 BARE 8 (Cirhinus molitoredle )l

"ML S, 3% 5 M., 6T IR$9 400 g, EHAKK
WP L A (O BRI , P LR SR G
TR,

1.1.2 WENBER pMDT WA TokaRa
A8, KRN DHS R RRT,

1.1.3 SENRM RN R TONA SRS,
SRR & TeKaRa 248, RNA #RGINE
Triml Reagent B Invitrogen 407, @#RitHE
TdT MR dCTP M) H Promegs £ 7, BEU R
PCR Wi {L M &M B QIAGEN 421, X
Lol Tl

1.1.4 3% MECT pactn BEGRTHAR
HHER 1 2514 FW B RV, RS FW TRV 5419,

SFENS ERAOTTT- ) N BEEAA LSRN WL Emal shangdchi®163. com
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cDNA B — UMD M factn RENFMH N R.R
EREPE A RS FW1 B FW2 B RV1

MRV2 5T 5 RACE F 3" RACE, TAP X%
W AAP iR AT, AP SHET (% 1)

R ARFEYS
Tab.1 Primers med ln this study
qim L2,

Primes Sequence(§’ -3')
AcinFW  CAGACTADCTCATGAAGATOCTGAC
AcinRV  GTGTTGGCATACAGGTOCTTACG
ActinFW1  ACAGOOGAGAGGGAAATTGTC
ActinFW2  TGOOCAGAGGOOCTGTTOCAG
Arnn- V] TADCCCAADNC TOCATACTDIUAAT
Acun-HV2 CEAALG TUAMNGACOT AU AT AGGTAC

GGOCACGOGTOGACTAGTACGGGI!
e GGONIGGGIIG
AP GOOCACGOCTOGACTAGTAL
TAP GGOCACGOGTOGACTAGTACT,y
1.2 Hik

1.2.1 FEARNAMMSE #HERNFLLEE, R
MEGHFE  ERE P RS TN, SREAERES
5, mAGEMEY Trizol Reagent, #3880 /iR 918 M

B RNA. HARMN AT MR 260 nm 89X
G R RNA BRI B Asg Aot a9 1
MM E RNA MRE, TR TERERS R T
FrHLE RNA (SRR, L6 28S 70 18S M) MM
RNA MR IE,

1.2.2 PActin BEMTM KBS g P L RNA,
EL TAP %8| 8, 8 M Promegs 45 8] cDINA 95— 884
HEEMEEHSR DNAT—8,. LLFWRRVY

319, EL 1 pl cDNA W —68 R, 14 Pactin %
AN 30 bp kA B. CRENEHKEY
50 L., 6045 0.2 mmal/L dNTPs: 1 pemol /L 85314
4.0 mmol /L ) MgCl ;5.0 uL 859 10 % buffer;2 U #
Taqg M. PCR FETEAEY 94 CHE 5 min, ARG R
4T T I0s,55TilX s, T2TEMN | min, 3t

ISAMFE.BE T2 THEM 10 min. PCR W8N
S ETMF. 3 TRHIA2E pocin M, H

M5 M3 " RACE AP MMM DNA F R, 3°
RACE #Hi cDNA W —88 0 8UR, LL FW1 J1 AP %
JMBETPCRY M, PCREMEEY. %4 TCTH
Smin MELMT TN 0:,50TilKkI0:,72T
BEMP 1 min, 3 35 1 065F, )G 72 € EM 10 min.
SR 2L 100 HESNN—% PCR ™9 hHE,
ELFW2 f1 AP R8I @E M —% PCR I, ill &

BE% 6T, KeRFERN—% PCREE, 'Y
FHEREEREETMF, 3'RACEXADR

E HAPCR RN EN-8 D
NA S TdT RN BTN & ONA'S
0 poly (C) M. EiimME cONA %8, LRV R

AAP 55|17 PCR 7 B CEA R 53C, e
BLR %A% 3" RACE. B2 uL 100 fiFRESHEN—K
PCR ™9 58, L1 RV2 1 AP 451 @it g
PCR {7, il I 60 T, IR AN-RR
.UM meRREEmEirme.

1.2.3 PCRPONRMOEE " #"9fPrR
Pl Mk B G, 5 pMDTRET
16 T ¥4 30 min, 45 KB FFE DHSa, T& Amp.

Xgal 0 PTG 9 B LA BORR, SR
Sambrok 47 SRR 80 75 2, #1208
PR Y LT R TR T
7 I,

1.2.4 FRSFRORRELHHO/R FANE

HEESTEREANRA AR, FNET
TEIFE,MA DNASTAR S0 E K8 3+
practin 36 N BLETT HHE , EW S K Bacin BEFF

¥, FA Clustsl WS 5CBE B R Bactin &
BT FRT I, BE A MEGA &t i
Kimura' ' 10 88t ( two-parameter method) 18
MUSHERNRGTE, pop BHAREA
Bootstrap WA 1 000 X HWE S LHREK, A
KR E 3k (Maximum parsimony method, MP)

4 I g T W
1.2.5 PAcin BEMNESREA SN SNEHR

1 R ERES, #HRES LPS MNNES LPS
FIReoNe OB WAE . WLEN L FRE 0 AE 56 LI
S HEES B E RNA, A& RNA WK DNA N
AP GS B RNA, Wil DNA 155, KR
FHW -8 ONA HAT A ARENZERAN
—48 DNA PN, N E RNA MM EHARBS

HENHEN MY 0.3 ug-ul ", W1 L0H
W6 DNA S, L TF M1 TR %30, &6

PCR¥M. PCRELABHEY S0 L. BXEEY
SSC, MRS 1.2.2, RGO
FATRERBY NE A OWFR, H8E 2,
27.29.31.33,35.37.39 0 41 TRSEEM 2.5 ,L
PCR 7403t {7 BN RE Y e 3k S 87, MERR T

BOPEIFRC. MRS N L FLAF B0 57 8 M A) IR RIR &
F0) R ES LPS ik 0 FES LPS 0k AOM 8 it i
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T2 R RT-PCR Hf.

1 BR5AH

B RNA SR

FFRNAMTES RNA F XA XXt
W As oo Nam e J7 1.96, PIEEH SRR SR
SORA 285 0 1BS 2 S iWONA0 RN, MR A H201
(N EER), RMERME RNA BRI, &
f RACE MR ER.

2.2 MR PActin 358 W NONAF S

EAFW RIRV %59t {7 PCR U™, duikid

BEw M 340 bp bW — T B 00N, 5 BN
MEYME factin M PN BT MR

EW 5B 338 bp, B Blastan X HM S HTER
HAW poctin XEGES R, HAH S 83’
RACEEARNET 2R PRI . EENTY

GCTTTGAGCTCCTOCACACGCAGCTAGTGOGGAATATCA

M D E1l A ALY
ACTAAGTTCAGCCATOGATOATGAAA
G DD AP R A

TCCTOOCCGTGCTGTICT TOOCA
K DS ¥ V G D ¥ A O S5 K R

2.1

760 bp WL 130 bp 09 1 BL, S M P RE T 04 00 5
actin 35 WM. FIH DNASTAR PR

FLMRH RFARTHREST K 10N
Pactin 3 B £ 4 ONA FF P ( GenBenk ¥ # 8.
DQOO7446) , i 94 bp () 5° FMAE M XR(UTR),

1 128 bp i) 7F i B IRRE (ORF ) 855 G 8LA 582 b 19
FERERFER, UEESWRT ATC R
EEF TAA BUE | MRES PhA S
AATAAA, M Boactin & Bl 375 T EERA EH
REMOEAESTFRY 41738 kD, S0 4%
5.29, M pocin EEAW 2 THMUMAGEA

(NES1.170 - 181; NES2, 211 - 222) . X h R MM
{ Leucine) 3= 15 E 8K , 4 38 53 95 7 55 90 5 o 00 M B )

PEREWEMEE | o G5 RN Bactin
W RN AW E. ML M facin i
CRig L2IEE T CTNE 61

TCTGCTTGTAACCCATTCTCTTAAGTOGACAAAACTICAA
VYV DNGSGMCKAGT TN

TCOGGTATG TGCAAAGOCGGATTCGCT
§ 1 VGRPRHAQGV MY G MGZQ
TTGTGCOGTOGOOCAGACA ATGGGACA

G 1 L T L XK ¥ F I EH G 1
ATCCTGADDC TGAMG TALDDCCATOGAGOACOGGTATTG

AL T TR TGADGAGHC TCAGAGCAAGAGALT,
Y TNWDDMEU RKTYYHHRTTFUYMNIELRYAPELEMHAT

TCACCAACTGGGACGACA TOGACAAGG T TGRGCA TCACADCT TCTACAADGA G TGO TG T TROOOCAGACGACCAOITT
YLLTEAPFILMZ©PIEXANZ SERTEZERKMTOG QI MUPFETUV FNT

P A MY ¥V A 1 Q A V L S L

TGACACACGATCATGT TOGAGACTT TEAACAD

Y ASGRTTGI Y M

OGO TG TACG T TGO TOCAGGC TG TG TG TOOC TG TATGOCTC TGG TOG TACT ACTGG TATOUTGA TRGACTCTG

GnDaeG YTHTYPPIYEGY

GTGA TG TG TCACCACAC TG TCOOCATCT ACCAGLGTT,

G

EDLTDYLMEILTZ 2DEREGY EFYTTTAERERTE,]
G TGACCTGAC TGACT ADCTCATGAAGA TCCTGADDGAGAGAGGCTACAGTT TCADCADCACAGOCGAGACGGLAANTTGT
¥ ED LEKEEREEKLTCUY Y ALDPYEGEMOGTAALTSS?

ATGIGGUTC T TGACT TOGAGEAGGAGA TGGHCAC TG TGOS TOC TOC TOC T

% L. E K £ ¥ E L F B &G QG V I T I G N X R F R CF E AL
TCAOCA
FQ P S FLONESBCGI!I HETTUPMNSBIMEKTCDWVED
CALCCA ATCGAGTCTTOCOGTATCCATGAGACCACCT TCAACTOCATCA TGTOGATAT
Il R KD LY ANTOWYLEGOGTTM?YPGI1 ADRMA G
CCGTAMGACC TG TATGOCAACALTGTA
KEITSLAPSAST MEILI X I1APPERIEKOYSYWI
AGATCACA TGAAMATT AMATACTCTGTCTGGATIN0A
G G 8 | L ASLSTPFQAQMV©®YI!S5KQETYHDES SEGT®P?:
(TUCAT
I YHRKCF »
TOCTTCTAANOGOGACTGTT
AT TGO AT GCCT T T TG T TATT T TGO CTCCACTCAGGATTT.
W\Tmmmm TTCCAAATG

1 M 3acun KB cONA FROBINOTERTR
B RS T 2 TR ONES- 1,170 - 181 NES-2. 201 - 222) BSR4 TR S EERA R
Fig.1 dNA and predicted amino acid sequence of Jractin gene of mud carp
Nowe; Two nuckesr export signais [ NES- |, residoes 170 - 181 NES-2, residues 211 = 222} were underhned, which amisin o by-
deegsholne resduenl i bedd 1 bmcine, islasioe or valine | with the charsctenstc gucing present inomtabdished NTS sequenoes.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

wsm FEINEER %9 I L I AN ) T VIR ROL A %50 T A b o IR ST m

2.3 MpaActin BESEN LR
W factin EARWHEHTEMRTR SHEE S

M pactin HERT X RITFRFENEGTHER,
EMET] JCFWE S 85.9% —99.6%. W haks
MAFIRERR, K 99.6%, S AMAFRER

& (LN E5.9%. REXHAR acin FREATE
ETFMPE ¥ WA, I MEGAS 188 MP iRy

TREAEM(E2), $REx, RESLENTS
HHEMAEAE, - %d 1 BB ARAL, -

Heh S HWE A RRMR; X 2 HMBEAR
M5 - EEHN —HAAMERR. ARREE
WERSHRNTRE—R. joctin RARTREF

AALUEARNRDIWREEN 2 HOFTR

E[u-u].
Menopseris albua by ]
SR Syniranchiformes
100 E— P
Miagrarnie misap
[ Cirvhing moliiorells
————— Ciyprinun carpic

— Migulebrama amblycephals
8 " Mylpharyngods picess

I Rhwdh
T e Phasinee

180

Chrysophry auraru
. el
Doensrarchar labraa
Acanshopagru wchiegeiu
Perva flasesorns

I s MED

lwl— Kalmo nalar Salmonformes

M2 SN facin REGRENTRTAGRGER LR RRELN
1 B L R B boouerep (1 M DQ007445 ), IACAYELT143), JEELI(AFOSTOM0 ) IR ( ABODOT26) WAL (AFITOO),
R (M2A113), M (AF301605 ), MR (M2S100), 0% 8 A (AYI70022), W R (AY289155 ), 6 45 WA (AF02045 ), R&W
(AF200056) .9 £ BE A (AYS10710) . MU AR (AYOD9657), IO WL ( AJSI7421 ), I (AY491360) , i W0 (AY232483), LW

{AF157514) , K UMM AFDL2129).

Fig.2 Phylogenetic tree of the telecet fishes factin based on coding sequences
Mote ; Murmbers sre bootsersp b lor 1 000 mrials; Mud carpd TO007448) , Sermrng ool [ AYBAT141] . Teburnfiahi AFTST0M01 , Geldfih
(ABBISTIS) , Ml fomch (AFII0640 ), Cosmmon carp{ MI4113 ), Sibver carp ( AFI1S05 ), Gras carp{ M24100 ), Wachang bram

[AYTTOLIZ), Black carp | AYZER13S ), Rhaclen: sotadws ( AFMZMS ), Phorraw arsrpialun | AF200956 ), Omnge spotted pogpes
TAYSIOTIO) , Scuirefish( AYUIEST ), Evrcpearn seabass( AJ537421 ), Black sen bream( AY491380) , Yellow perchi AYII2493 ), Rain-

bow tross{ AF157514 ) . Aslantic sbmen{ AFO12123)

1.4 PActin BENERBESH

EMMEEHXEENREMETFRN, 4T

RACE SR JRE 7'M f-actin 30 cDNA P, itit
134314, M PCR RGN Boctin RHERE

REHURNSTARE EFRRARNERT  LPSHRNATE LPS MNARE 8 BanTHE
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72 PHEA™R S

LR

K, 58 O 4§18 29 - PCR 5% PCR ™
WSk RN(E3). SRR RELPS HKR

M LPS WA & HBUR & Bactin X5 A
AR, WE AT RA TR R . ESFAER

Ttk TR SHF AR,

TR N lﬂ’ﬁ,‘
Heart Kidoey Liver Mumche Splom intestinerin. Skin  Marker

B3 RT-PCR MM pactin XEE 8 BRSNS
MRk

Fig.3 RT-PCR detected the expremion of mud cup
actin gene in aght kinds of differont s

3 tht

AT T M B-actin 2 H DNA FFF,
FEPY 5 B2, M factin SICAEVPMESHM Bactin B
BE-FAARENRTE. BT foctin ROEE
N PP A 6 I O T B RGP i T i i
fIRREN S0, RN &2 AN EAE N
AF 0%, FERERRERWDHN S T

2%, AWRH A factin HAGBEXRITFREN
|G MBHTFREB 6, RO G X AW T

RRORIANE, REE W IES T & 28000
fLER , pactin B EHREIE HCEMIT PR BN 5 7
RO LR R0 IF M4 FoRic.

R TR R, Bactin 25K I 8050 R F MR
EBEAT NRBAFARAFELROLR. B
80 Sarmiento %1 %41 M ¥ A9 M8 ( Cyprinus carpio)

TS T LM A BT R, Boactin 2 HH I Rk
AFHEXSRMBTESFERR, Borrallo §74 5

il Northern bloc #8889 I {7 22 o) 58 5 i ( Bracky-
danio rerio ) fractin BRE MR EBTHRNHER, 3
actin 86 5 75 B 455 00 06000 0 O R Y B K
¥, EEWEFA facin REERNEETEE
REFRN  HEEMRERSTARNTRES
Il EWNE M RT-PCR B A ¥ Bactin &
#63 LPS MISp FIES LPS MIMAORe st RS

BRESNRAAF. SRR EXELISHR
0 LPS MERMMA) 8 ME P 3 acio KER
AT R B WL R Boctin 218 7T LIFHER
0 o 0 461 3 36 D 0 K R 5T VA 51 TR

L L4 B

(1]
(2]

(1]

(a]

(s]
(s]

(7]

[9]

(10]

(n]

(12

[13]

[14]

(1)

WA RN A NRER TR AR
[1]. SN, 198 9(4) 424 - 440

o N HER SRR RANERERR
PR ST )] A R, 1999, 6(8) 126~ 18,
LA, SR R DA R SR

[1]. S =8, 2003, 10{2) 97 - 101
ENRE IO, 0, W N e R TG

M TR RN M A 2002, 11(6).98
=101,

IR ERA BRE. S INERTHOLE GRS
WENSN]. Mk 2005, 1{1 )1 -5

N, ENA, FEN S W R ONA MR
B )] R R, 200, 12080017
Vienkaresh B, Tay B H, Elgar G, et al. baolation, hercieriasion
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3 Mol Pl 1996, 399,633 - 663
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kg g eapiesan o esthuralc airwin o bl
and non waitabie for normalising mHNA levein] ) | Thorss, 2000,
8-,
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Molecular cloning and characterization of the B-actin gene of mud carp and its re-
liability as endogenous control

ZHANG Dian-chang' ,JIANG Shi-gui' .SHAO Yan-ging'# , HUANG Yan-gin'**
{1.South China Ses Fisheries Research Institute, Chinese Academy of Fishery Sciences, Gusngzhou $10300, China; 2. Shanghw Fish-
erien University, Shanghai 200090, China )

Abstract: Attempts to develop quantitative assays of mRNA samples have led to the common use of house-
kecping gene expression to normalize the data. Assays based on Northern blots and semiquantitative reverse
transcription polymerase chain reaction( RT-PCR) techniques are characterizsed by multiple steps, sach in-
troducing variation [rom sample 1o sample. In order to relate the results 1o each other and 1 the samples
from which they originated, molecular biology assays need endogenous control, which are similarly infle-
enced by the efficiency of each step. [eactin is a member of the actin {amily of genes, which play important
roles in maintaining cytoskeletal structure, cell motility , cell division , intmeeellular movernents and contractile
processes, its expression is constitutively and ubiquitously high in all tissues, and therefore B-actin is the
most widely used houscheeping gene. However, recent rescarches demonstrated that expressions of actin
maybe were significantly different in the different environmental or physiclogical states, 50 the housekeeping
gene need to be carefully validated before its use in such quantitative mRNA assays. In the present study,in
order 1o quantitatively assay expression patterns of immuno-related genes of mud earp( Cirrhinus molitorel -
la) , we need to investigate a relisble molecular endogenous control to normalize MRNA levels. 5o a full
length dONA of mud carp flactin gene was cloned using reverse transcription polymerase chain reaction
(RT-PCR) and RACE(rapid amplifieation of dDNA ends) polymerase chain reaction( PCR) ( Genblenk ac-
cession NO. DQO07446) . The cDNA sequence of this gene is 1 804 bp in length and contains an open read-
ing frame{ORF) of 1 128 nt encoding a 375 amino acid protein. The §' and 3" untranslated regions of the
messenger are 94 and 582 nucleotides long . respectively. RT-PCR showed B-actin gene of mud carp in heart,
muod carp, suggesting an ubiquitous expression pattern and suitable for endogenous control 1o normalise mA-
NA levels. Nucleotide identities of the B-actin between mud carp and other fish species are 85.9% -
99.6% . Phylogenetic tree showed all the fishes compared were divided ino four branches, which was simi-
lar 1o the traditional taxa. The B-actin may be a good phylogenetic marker in fish taxonomy. [ Journal of
Fishery Sciences of China, 2006, 13(5):708 - 713 ]

Key words: f-actin; Céirrhinus malitorella ; phylogenyendogenous control

Corresponding sathor: JIANG Shi-gui. E-mal; jingeg®@21on. com

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

