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CIF: 2 A

WE: DAMEKERAZAR(ACP) R F ZHalEa MAARZR XA AR, FHKE
MRAENMAEKRKTHANGEEREE, ALRANFAFFGTHRENEF FEAHETHNLL
Bk B AS RAMK RNA M, XA I WEBKBHER, 2T HAMEMAAR £ FFEH
o FIH20 XHAT WER L TY kG 8 & ESTs, L 5 A B an iy ESTs 2 h #% X
% 3(LOCI00691543) 60S # # k& & (RL3) /A& & B H & & LA LB # 6 M2-CK Fv
BRET Soxd, LR 3 A KKy ESTs, LT EPCR oA ZR XL EFAERT F 4 &
BENARARFHRERN SN ZFRAERAPEIEIKRS 5 ACP6-Y £RF FF A ks
AU 2128 b9 R A A B 35 8 T & (P <0.01),ACP3-X,60S % fi k& &1 (RL3) /M B & &
B %& & ACPI5S-X LB LB # B M2-CK 5 % X B F Sox4 £ R Z % 4 & df & LA 4 R P Y
RIAREFE THA(P<0.01), FREW, MAG MR KEHKAFERET 8 A
ZETHEENAERZTHENESTs, At —F AR BEENAAERKTHXEELAE

T HAE.

KEWR: EFFPFa; MALAR; ZREREER; 51 HE KEH KA (ACP)

RESFES: Q785; S 965

5l ¥ 1B k ¥ #| $f K ( annealing control
primer, ACP) & #f mRNA 2 B &I /& # K
(DDRT-PCR) B iy | & Ji& 2 ok i — b oa B 22 5%
RBIEHEM L o ACPHARFIH I WA 3 4
S RER 4,3 v AR 4 gt 10 A GCEE Y BE AL 4
Fo B A% O B ER 43, S S B 43 2 Hi 20 A B Ak
R A, g1 R R ) 2t — A B
Tm {5 X 4849 A1 98 95 7 #6430 ACP AR
#EFT A PCR, 25 — AN I B 2 Al AT 3" 35 4% 0> 51
YR o 5 RE R W) 45 A, T 51 ) b a) /Y T
Gy TB M AR S5 0, Re 0% BHL Ok 5 o 3l T 51 W)
F G AE H S PR 2 5 8 A PR R KR E
S A S v 519 v 90 A R, LA
— N EER PCR 7= W g B4R, 4 48 26 — A 108 6 f
fibde—k PCR =4 oy T 74 Rk 1
S5 46 RE 8 A A0 BHL 1k 5@ T 51 9 1 51 5 B AR AR R
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NHEIRERD A

SR 455, ACP R o PCR 7 W) 14 fi BH 4 2
KKFEAL o L4k, ACP $E AR & 2 761 3L 3h
Yy FIoK 7= s W) kB B0 T P AR O 25 S R Gk
SEH TR TR

Je B B 9kt ( Oreochromis niloticus) J& T i &
H (Perciformes ) . i . &} ( Cichlidae ) . % Jf 4 )&
(Tilapia ) , J& i F- P 09 £ EZ K R XN R Z
— HRF R, R W E R XX/XY Pk
SR SE ZR ST, T ik S A0 G 0 A A A 23 5 R i)
e BB B M A A A R B A K A
PR 7 TAFAE 8K 22 53, Je B 0 3 £ e #1550
o R R e AN T s LR K R
H st il R 5 0 5 L [F AR R i 25 21, s i L
WRE W RN ERKET SN TOR  GE A 55 3E
WA 2R AR A Bl 3R GR o R AL A A AR Y S A
WM RhEe . EREFE S S TR
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2,45 Je B B R fh M At UL IR 2 2R 22 e R R R D) Y 7 i 317

FATEE VIR A, LA AR K e 7 Fn e 1 AR+
PRI AR B, % Z IR 2R AR 2 B B
o0 B LY A K R R M G 3 DR A A
TR S ARA - PERE . P2 5 BoR AR (e R
PR A S 22 S I AR AR I BE A8 PR 4R F — R
51 mRNA K- 1 1 22 53 38 3k N R B, a0k i 4% 21
N 3 S RN R PR i R N P
M ACP £ %t e B & JF ik LA 4141 cDNA
PEAT I N 22 5 R IR T I AT 5 o0 b, it —
205 s 300 A #40 JUL A A R R T A O o e e PR 4 1 —
L6 AR o

1 MRSk

1.1 BE#HH5EF

S I Je B 2 R s i | KRR R
Bt F VLA P B 90 i 5 T a0 3, W] 4 AR 0 T 9 A
e B X IE M i £ % 5 R, M £ A B (250 +
10) g, MR it (500 +10) g0 T Mgt 1) J5 MR 55
B, BEUCRAE AR AL PR S — 2, B TR A
7,5 e MEfm S R 1 JUL A 2H 200 T BF I 1 2
G533, -80 THRAF.

GeneFishing"™ DEG Premix i 7| & 4 [ 41 %
PURCAE Y BB (BUM) A BR 2 7], M-MLV iy [
promega /\ ), SanPrep #: 2, DNA i [7] i i 7 &
WA AT A TR (L) AR, pMDI8-T #
f& 1 TaKaRa PrimeScript RT reagent kit with
¢DNA Eraser( perfect real time) 100 reactions 7 §%
SRR YW E EAY TR (RE) ARA A,
2 x SYBR real-time PCR premixture 34 Bioteke
w7 i o
1.2 2 RNA iREUR &

3 A BE B % A M e pg AL A 2UIR A
Fdh 50 ~ 100 mg, f TRIzol 42 BUEE & B RNA,
-80 CHRAFA& M BUL & RNA A # T 10 pL
Rnase 7K o U3 pL A 1wl b3k 2% i ik
A7 BN R JC FEL Uk, KT RNA (1% 58 % | 4% b
I3 6 B A D A
1.3 FHREH cDNA F—5K#

3 MAEMAS 0.5 mL [y PCR 45 rp gk A7 Ml 14 A
MEPEAS M) BORE, BB R IR 23 pg B RNA,
1 wL 10 mmol/L dT-ACP1, it A JC RNA [ ) 7K
F R4 pL R A H51570 CTHEE S min, ik
2 min; 76 P A8 5 0L R AR £ e S x

RT buffer 4 pL, 10 mmol/L dNTP 1 uL,
200 U/pL M-MLV ¥ % 5 1 L, IR A #1505 8K
J5 42 C 90 min;94 C 2 min ;& 5 ME  HEAS AL
P ZH 2L cDNA 55— 254 53 51 JH JC DNA i 14 7K 7
B 10 £, 20 TR
1.4 20 xt ACP FE#1 5| 1 7 1 1t 4 8 AL P9 40 41
ERKREERE

ACP J7 ¥ Bt JH 2] /9 20 Xf B AL 51 4 F1 dT-
ACP 5L 4 1, PCR [ i 1K & 1 F (PCR S i
FrZ 2| Y MR # B GeneFishing™ DEG Premix jz
# 242 H) .1 wL cDNA( ~50 ng),2 pL 5 wmol/
L arbitrary ACP(one of the arbitrary ACPs),1 L
10 pmol/L dT-ACP2,6 pL Distilled water,10 pL
2 x SeeAmp ™ ACP™ Master Mix, 3t 20 wL; 7£ 7K
i FE S ¥ PCR 45 A T (94 C) 19 PCR
PG AL AT LR PCR 9 14 2 i i ¥ : 94 €
5 min,50 € 2 min,72 C 2 min, 1 Pf§¥;94 C
40 5,65 C 40 5,72 C 40 5,40 A fE ;72 C
5 min,4 C 5 min; B |38 4 PCR 74 10 pL
VK, G4 G 2
1.5 EERESFIIDH

WA e % 2 A 0 M HE > & PCR 7 9 W UK K6
253, i Al SanPrep #1x0 DNA i [T 357 & [a]
Wealifl 22 5 B, SR ) EAT 1 S AV A, PR BB 1
i R R % X D0 BB BT A= W B A R 2 R
J¥ o #RA3EH 7 51 K] BLASTn I BLASTx (http:
www. ncbi. nlm. nig. gov/blast) F17 X
1.6 XFEZ PCR S

W F Primer Premier 5 %% {4 %t 3815 1 2% S %
A EE A 7 41 DL K NCBI A A i1y % 3 a1 B-actin Kk
B4 (% 3¢5 : AB037865. 1) it 51 ¥ W3k 2,
B B % AR M b fa UL 28 RNA, H
TaKaRa PrimeScript RT reagent kit with gDNA
Eraser( perfect real time) 100 reactions [z %% 5% iz 7|
AR U B B 7 G IR — 5 cDNA J5 iE 47 S
£ & PCR, £ & PCR ¥ ## ¥ Rotor-Gene Q real-
time Cycler b #1756 J4 kR F A2 2 x SYBR
real-time PCR Premixture , 7 55 56 FIf F A4 52 o K &
920 wLo 256K A = 49k real-time PCR JiZ i 72
¥, M FH =& & PCR 1Y B # I Rotor-Gene Q Series
Software 1. 7 B {F HE A7 B 70 Hr, >R HI B9 J7 3k O
FEPH 3k B Ar T R R B 2N A
B C A R R A R R A ER
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I SRR AR B 3 LA, B AT SPSS 15. 0 4%

PEREATRERD 18] 19 22 52K F 20 B, P < 0. 05 ok i

&1 ACP &R PCR 3|45 5!

Tab.1 Primer sequence used in cDNA synthesis and ACP™ -based PCR

FHIESE P <0.01 Fop il R 2%

Fo

ElE7 751
primer primer sequence
dT-ACP1 5'-CTGTGAATGCTGCGACTACGATXXXXX(T) 4-3"
dT-ACP2 5'"-CTGTGAATGCTGCGACTACGATXXXXX(T)15-3’
ACP1 5'-GTCTACCAGGCATTCGCTTCATXXXXXGCCATCGACC-3'
ACP2 5'-GTCTACCAGGCATTCGCTTCATXXXXXAGGCGATGCC-3'
ACP3 5'-GTCTACCAGGCATTCGCTTCATXXXXXCCGGAGGATG-3'
ACP4 5'-GTCTACCAGGCATTCGCTTCATXXXXXGCTGCTCGCG-3'
ACPS 5'-GTCTACCAGGCATTCGCTTCATXXXXXAGTGCGCTCG-3'
ACP6 5'-GTCTACCAGGCATTCGCTTCATXXXXXGGCCACATCG-3'
ACP7 5'-GTCTACCAGGCATTCGCTTCATXXXXXCTGCGGATCG-3'
ACP8 5'-GTCTACCAGGCATTCGCTTCATXXXXXGGTCACGGAG-3'
ACP9 5'-GTCTACCAGGCATTCGCTTCATXXXXXGATGCCGCTG-3'
ACPI10 5'-GTCTACCAGGCATTCGCTTCATXXXXXTGGTCGTGCC-3'
ACP11 5'-GTCTACCAGGCATTCGCTTCATXXXXXCTGCAGGACC-3'
ACPI12 5'-GTCTACCAGGCATTCGCTTCATXXXXXACCGTGGACG-3'
ACP13 5'-GTCTACCAGGCATTCGCTTCATXXXXXGCTTCACCGC-3'
ACP14 5'-GTCTACCAGGCATTCGCTTCATXXXXXGCAAGTCGGC-3'
ACP15 5'-GTCTACCAGGCATTCGCTTCATXXXXXCCACCGTGTG-3'
ACP16 5'-GTCTACCAGGCATTCGCTTCATXXXXXGTCGACGGTG-3'
ACP17 5'-GTCTACCAGGCATTCGCTTCATXXXXXCAAGCCCACG-3’
ACP18 5'-GTCTACCAGGCATTCGCTTCATXXXXXCGGAGCATCC-3'
ACP19 5'-GTCTACCAGGCATTCGCTTCATXXXXXCTCTGCGAGC-3'
ACP20 5'-GTCTACCAGGCATTCGCTTCATXXXXXGACGTTGGCG-3'
x2 EIMEESIUFIER
Tab.2 Primer information for real-time PCR
s 519 P/ bp
gene primer product length
ACP3-X F.5'-GGAGGATGCTGAATGTG-3’ 94
R:5-TTCGTTGTCAGAGTCACAG-3'
ACP5-Y F.5'-GGAGATGGCTTTGAAGTGTTG-3’ 88
R:5'-GTAGGAAGCAAGCAGAGGGAG-3’
ACP6-Y F.5'-ATCGCATCTTTCCTCTACTTC-3’ 67
R:5-TGTTTTCTAGCCAGCCGGTGA-3’
ACPI12-X F.5'-AGGCCTTCATGGGTCCGCTCA-3' 112
R.5-TTATTAAACATTTCTGCAGCACT-3'
ACP14-X F.5'-AGCGGTTTCATTGAGGAGGAC-3’ 217
R:5-AATGTGGGCATTGTTGTTCCA-3’
ACP15-X F.5'-GAACTCGTGAACGGGCTCCTA-3’ 133
R:5-GTGATTGGTCAGTTGGCTTGG-3’
ACPI18-X F.5'-GAGCATCCTGGGATCAATCCA-3’ 121
R.:5'-TGATTCTCACATGGGGCATCA-3’
ACP19-X F.5'-ATGGAGCTGCTGCGCTTTCTC-3' 86
R:5-GGCGAGGTTCTCGTTGTTGTG-3’
B-actin F.5'-CGGAATCCACGAAACCACCTA-3' 205

R:5'-CCAAGGAAGGAAGGCTGGAAG-3'
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2 45

2.1 EFFFaERIAERREER

% RNA g B4 R A3 wL BB % 288
et 5 B 5 R HE AR WL A 24 20 & FF 5 B 5

RNA £, 2 1. 0% B g #E G e Uk (Bl 1), RNA
afi B 2540 o 06 B THI A2, ODygg i/ OD g o T
J1.9~2.0,RNA i BR1T,

ACP r xR ey Y FE &g & LA £
AR E AR ARSI F] 8 A2 R AL
K 2), He ] ACPs 5 ACP6 5|94 14 5] 1 2
ASHEPEA AR IL N 4121 22 S Rk HE K, R AT ACP3 |
ACP12 (ACP14 ACP15 ACP18 5 ACP19 5| ¥
WEPE MR ZH A 3k AS T 6 22 kil Bk A,

1 BEFFTEEANAHERS RNA
Y. M X
Fig.1 The total RNA of Nile tilapia muscle tissue

Y. male; X. female

M Y X M Y X M Y X

250 bp 250 bp
100 bp 250 bp
ACP5 ACP6 ACP12
(a)
500 bp 500 bp
250 bp 250 bp 250 bp
100 bp 100 bp
ACP14 ACPLS ACPI8 ACP19
(b)

B2 zRRZEFRRFRMIEEKE
(a) ACP5 ,ACP6 . ACP3 . ACPI12 HiJkZ5 5 ; (b) ACP14 ACP15 ACP18 ACPI19 Hiyk%s 5, Y. Mk ; X. M ; M. Marker; 3k #5°
SRR YIS
Fig.2 Agarose electrophoresis of differentially expressed gene screening
(a) The electrophoresis results of ACP5, ACP6,ACP3and ACP12; (b) The electrophoresis results of ACP14,ACP15,ACP18 and ACP19;
Y. male; X. female; M. Marker; Arrow indicates the target gene band

P S NGRS B2 9 A L3 ACPI4-X Jy/hHEH B HHEH ACPIZ-X

NCBI #EA7 X ,8 M EFFRAEFNTAH S AT
AR B, H o ACPS-Y O B o3t AR fk 3
(LOC100691543) ACP12-X Jy 60S % 4 ik & 15

JILAEY L BR B4 B¢ M2-CK ., ACP19-X hy 5% 5% A +
Sox4 i ACP3-X .ACP6-Y 5 ACP15-X H 3 4
M (£ 3) .
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Tab.3 Differentially expressed genes alignment results
HH IF] 8 & A Wb K JE/bp Bk EIN Y
gene highest homology species length consistency expression pattern
ACP3-X — — 140 — TR
down-regulated
AZ K 3(LOC100691543 LI I
ACP5-Y HR IR 3( ) BB 125 111/113(98% ) L
transcript variant3 ( LOC100691543)  O. niloticus up-regulated
ACP6-Y — — 109 — LA
up-regulated
60S # MR 11 L3 (RL3 G S R A I
ACP12-X B EER L3( ) 5 B 155 139/171(81% ) ~
60S ribosomal protein L3 (RL3) Ictalurus punctatus down-regulated
N . y . - f ]
ACP14-X hAER B HEH BE 23 492 469/471(99% ) T
parvalbumin beta-like O. niloticus down-regulated
b
ACP15-X — — 312 — il
down-regulated
LR i B M2-CK WA Bkt il
ACP18-X AR . . RRLH Aﬂ: . 138 130/134(97% ) T
muscle-type creatine kinase M2-CK Oreochromis mossambicus down-regulated
%Sk N+ Soxd 21 i 4 Jy il ¥
ACP19-X "RET BRI B 244 112/145(77% ) A

transcription factor Sox4 ( Sox4)

Takifugu rubripes

down-regulated

I :ACP3-X | ACP6-Y \ACP15-X Jy R AF S, 15 F I NN EK

Notes: ACP3-X,ACP6-Y,ACP15-X are unknown sequence, up-regulated and down-regulated represents the growth of mascle

2.2 LHE=EZPCRER

VIRE B Ak B-actin FEH XF R, LI B F
A £ A £ UL PR 40 4 RNA 3% % 5 5 19 cDNA
R MR AT L 2 B PCR ) (& 3) . ACPS-Y
N AR R 3 (LOC100691543 ) 5 ok & & H
ACP6-Y 7£J& % % 4| f Mt i £ )L IR 41 8L i 32 38
Z5 2 (P <0.01), H Wi 76 b L P 4 21
hRB YR T A Hame H~ERE
ACP12-X )y 60S ¥ B (A& 15 L3 . ACP14-X Jy/h
HEH B FEH ACPI8-X Sy L EY JLAR i i M2-
CK ,ACP19-X H % 3N+ Sox4, 1 ACP3-X 5
ACP15-X RANHE , 75 LA 2H 2L b i) 3R 35 1)
W T (P <0.01),

3 3t

1992 4F  Liang 25" % B mRNA 2% % B /R
A (DDRT-PCR) DAk, [ N 42 3 il 22 % e 1 ik
A 2 vk 22 B 4> #7 (representational difference
analysis, RDA ) . #Il il ¥& 2= W # ] 2% =2
('suppression subtractive hybridization, SSH) | 3£
o B3 R (DNA chip technique ) .cDNA-AFLP
ARG Z2 T G 5 0 3 B 2 S AR R A O kL (H X
2675 1% B B AR BOR BN BB TR R R

BEFH P v 25 R R g R AR R Y
ACP F A fil A% 52 36 2t 752 18 P 45 52 4 B
H 3 PCR 7= ) 1) 45 57, LB 1 17 80 o 8 bR L
2oV S B, R AT LR 5 AN () P R I B AT AR Y 22
SEFRHN L MR 7 e % % A fi M A
10 L P 2 AL TR 1 22 57 6 15 B AT F 98 T L
A g AR A R . R A AR — S g
Z @it ACP i RS TV Z MR, HOTHE%ER
J§ 1 20 X ACP 5| ¥y 7E LD I i 75 i 22 S i (B 3%
O E A 15 i K L 4L 8L R i e 1S 8 T 12 A
RS 5 T WL S TR 4% 19 ESTs, it — 2
15 306 UL P4 6 5 90 BRL R 6 g 8 PR 245 T Rl . Kim
25U H 120 X ACP Bl 3R5 T 31 A A KT
Bk b R 40 M B s AR P 25 BRI E— 2
BF 5% % R 29 B M1 3% B CD9 HJi | 2 MHCI
KBRS F S A(MICA) Fl CDC37 H:[H RE % i 40
Muge % b, MBS EEEN 4 (BMPA)
Dickkopf-1( DKK1) % 5EHF 7 -1 (TCF1L1) 3
DA REAS T I 40 i 55 % . Hwang %570 3015 7 168
Y IR B IR B IR Y 9 A 25 SRRk SR, Mo
44T HIE L5 Al ESTs, 40 5§ &% 0 iR & 11
S12 3 ( RPS12 ) HI # #% & & [ L125
( RPL12) 3 4 Hwang % 19 T 94> J% 4k
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3.5 2.5 *% 14 .
§ 3.0 7 220 : .§ 12 T
ﬂug 225 @ 2" ”_gj 210
N8 2.0 e s N 8
KE s Kz KE
To - To 1.0 T T
=05 = 0.5 = 9
[ '0 L 0 [ 0
male female male female male female
ACP5-Y ACP6-Y ACP18-X
3.5 . 0.7 6
£ 30 T 506 g s
% 25 7 05 =YD
HE 20 HE 04 HE
Eois BSos R
= O = O i < O
EZ 10 Ez 02 Bz 2
<05 3 0.1 - 3 1 l—'—|
0 - - ! 0 0
T e Tt e Tk e
male female male female male female
ACP19-X ACP3-X ACPI12-X
§ 3.0 1 §30 iy
1§ & 2.5 I % 2.5
M E 20 HNE20
K5 s B s
Te R
== 1.0 zz 10
R <
B 0.5 e 0.5
0 . 0
e i3 Tt M
male female male female
ACP14-X ACP15-X
B3 ZERERFFEEHELNANARAPHRIESN
s Fon M B 25 (P <0.01)

Fig.3 The expression of each gene in muscle tissue of male and female Nile tilapia

## indicate significant differences(P <0.01)

A58 2 QHﬂB’ﬂ%SH@@%%H“$ 22 S RIBFE A,

Hy o ©REE N ul ESTs, S i 5t F 52 45 1 3R X
9 A PR 2 7 510 O 2R 0 %f*fﬁ{?ii%i%ﬂﬁﬁl

oo W5 R TR 1 A4S 1360 bp £ 4t
%EEB%%.&H‘E&E‘J?%@L o LUK
B A 8 A H A X (Marsupenaeuv
Jjaponicus) ¥g 5 5 B0 522 R IAFL A, H 4 A2 A
HE P T 6 1ML 7 SRS 3R 11 BE A (thrombospondin ) Fil
Sz AR H 2L R (cortical rod protein-2 ) NAE H A
S ORINTIE AL SN S S BRI OF 22 1N
JR KL K ( proliferating cell nuclear antigen) fiZ &
2545 1l 3t [N (ubiquitin-conjugating enzyme 2r) 1E
KRR T O
Zli%g’ﬁﬁlﬁlffm#F_F???EE@)ﬁﬂ}jﬁ}’ﬂFﬁﬁw
i, SR A% i R A2 e B B 3 £ I
LA 3R AT 8 SR RB 27 ITH B, SEiE
it PCR XA DNA 17 & S50 7 i, B

AT S A v R S R RO T R A Y
U A R IR 00 [ 22 SR TR PR R A AR Y D
WL ARSI R S B A B PCR R Xt 8 A4S Kt
Rl AT T 7 HE A £ L P 2H 23 Fb B 26 0k A0 M, 45 R
FW, M E 1 8 A K DR B AT A g o £ LA A K
KB MR ESE A DA — 2 0 BT koY
TE 75 06 3 1) 25 55 2 Tk B K v, 60S 4% B 1 2
M L3 J& T L3P &M 8 1 506, L T4l g o v
ERREAFEEEARA BT REEM BE
34 7E 40 H B B T R B S R S
FeAL 7 R EAE Y . AR SE B HE— 4B R
60S Bif R HE L3 NS 5 TR P Bk fa
WEEA LA A K R B IR . WLER LG ( creatine
kinase , CK ) HE % fi 1k W5 B2 & 75 — W5 B2 IR 1 ADP
5@%@%@&21‘@9@7@@%? S0 HE 5 LA 45
Ape U B EEWERKR ) Z 55
?ﬁ*&aﬁ%%%ﬁ*&aﬁ% AR HME S UL TR
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¥ 38 %

fiti 4 M % & ( cytosolic form ) F £ ki & I
( mitochondrial form) W A2 1 >°)  A< sz 56 v JyL 784
JLRR R M2-CK g i 5% %50 LR 8 A . Sun 5%
FE8 ( Cyprinus carpio) LA SCHE 5] T 3 A
[ ) M-CK cDNA ,iX 3 Ff M-CK FEAE LA %
T U PR A RS R I SRR e O R R
BFEIE . SAN, WUR LR G M-CK TESRILIA L0
JUE R k(BB S E HGUh  EsL TE IR
JFFIE IR L0 M-CK A5 55 358, 36 W s 441
S R AR A L M-CK 15 5, H AT fig
J& PCr/ATP P15 EZ P #0170k 60S
bR B L3 AL LR B4 M2-CK 1E R 520
JeB % At e A LY 2 KRG e IR AT
BF5E

/N R S A LR R g ok
Yy, — PR AR TR R, o TR Ry 12
ku , {H 1 T H 40 T B/ 8 i B K T L FR 22 /)N
AR, — PR S b 2 T8 9 R T, AR L
HRG — A HE W 2 54 BT BE B TR 4
B EAXNAEE BREE AN S W AR L
P A KR T IR IR O 14 R LA o AR S2 e R/
EABHEATHES B EMIANAKLE, R
FANEAEABREANERS R B EAIA
HRRERAE-EMLR ANAEND B HE
MRS ER S % AR LA R K R R & 5
EEER, B —5T, Soxd FEF B Sox R
W6 1 TR BY L A2 Soxd 3[R T7E ik L O I AL
AR Sk I I L I R R A 45 1 I o R
XK,z 5THZYERKET R, RGO
JE RS R G A B MR &, R BT i
B 40 9 20 Ak 45 R S 5 R L AR S g
Soxd JEFE T T B mlAE K EE , BRi%
SEHE P FRIB GRS B A A LA L K R B EE—E
56 2, {H Soxd 3R ETEJE B % JE L A K
KREMER LEEEAEN, BARE# PR, A&
SR R S (A 3 (LOC100691543 ) F i Je B %
FEEMHERKR LT, R ENNEE SRS Y
LA K A F AR —E MR R, A, A
3 ARAE ESTs 76 J2 % % AF fo e b 0 JJL A 41 41
s SR I X ek R B 7E S B B A UL 2k
KEHFREEDLFEEEERMEMN, FHAARLR A
FIT 20 % ACP 5| ¥4 & kAT 2% 5 F B BF 5T, BF
o 1) 22 57 F B A T 402 5 L P AR K R O 1

s N B WE T RN BEAIL S | 40 B0k 1A T 07 1

SR

[1] HwangIT,Kim Y J, Kim S H, ef al. Annealing
control primer system for improving specificity of
PCR amplification[ J]. Biotechniques,2003,35(6) :
1180 - 1184.

[2] Ohtsuka E, Matsuka S,

alternative approach to deoxyoligonucleotides as

Ikehara M, et al. An

hybridization probes by insertion of deoxyinosine at
ambiguous codon positions [ J ]. The Journal of
Biological Chemistry,1985,260(5) ;2605 —2608.

[3] KimYJ,Kwak C I, Gu Y Y. Annealing control
primer system for identification of differentially
expressed genes on agarose gels[ J]. Biotechniques,
2004,36(3) :424 —434.

[4] Kim TW,Kim H J, Lee C, et al. Identification of
replicative senescence-associated genes in human
umbilical vein endothelial cells by an annealing
control primer system[ J]. Experimental Gerontolog,
2008 ,43(4) :286 —295.

[5] Hwang K C,Cui X S,Park S P, er al. Identification
of differentially regulated genes in bovine blastocysts
using an annealing control primer system [ J].
Molecular Reproduction and Development, 2004, 69
(1).43 -51.

[6] XieF1J, Zhang Z P, Lin P, et al. Application of
annealing control primer system to cloning of
differentially expressed genes[ J]. Marine Sciences,
2007,31(5) :70 - 75. [ J5 %5 , 5k 7%, bk G, 5.
F138R KA ) B AR TE 22 S 3R 3K AR TR T B P Y
J. ¥R ,2007 ,31(5) 70 - 75. ]

[7] Shen Y L. Identification and Characterization of
differentially expressed genes in ovary and testis of
Marsupenaeus japonicus [ D ]. Xiamen: Jimei
University ,2008. [ 3 vK¥. H 4% 28 X 0 e ol 1 g 2
FRIBERNCES > BT SRR
“,2008. ]

[8] LiSF. Development countermeasures of tilapia
culture industry in China mainland [ J]. Chinese
Fisheries Economics and Research, 1999 (1) .13 -
15 D2 UK. o [ R 2 A 48 33 58l & e X 3.
R 28 5 Y, 1999 (1) 13 ~15. ]

[9] Dong ZJ,Yuan X H,Miao W M. A review of sex
determination and differentiation and the research
methods of fish [ J]. Journal of Zhanjiang Ocean
University ,2004 ,24(6) :74 = 79. [ TELER, B e,
By R 2 v ) P g Ry A B R WF 9T O 1 4

http : / www. scxuebao. cn



34

ROE B B AR fMEE LD 2 2% 5 Ak I 1 O 323

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

VT IEFE R A 41 ,2004,24(6) 274 - 79. ]
Chen F Y. Preliminary studies on the sex-
determining mechanism of Tilapia massambica Peters
and T. hornorum Trewavas[ J]. Verh-Int Ver Theor
Agnew Limnol,1969,17.719 —-724.

Zhang Y Y,Zan L S,Wang H B. Genome array on
differentially expressed genes of muscle tissue in
intact male and castrated Qinchuan cattle [ J ].
Hereditas,2010,32(11) :1166 - 1174. [ 5% %  %&
MR, b R L RS R AR 9 0k 28 1] 4 2 2R
S LA 2 R85, 2010, 32
(11):1166 -1174. ]

Luan D Q,Chang G B, Sheng Z W, et al. Analysis
of gene expression profiles in Rugao chicken muscles
during different periods [ J]. Acta Veterinaria et
Zootechnica Sinica,2012 (1) :14 - 21. [ Z5{#E 3E
FEDE, b AT, A 5 4G AN [a) i A UL A A K
FH O HE (R B 22 38 15 70 AT & B0 B o 4R, 2012, 43
(1):14 -21.]

Li R L,Zhang Z Y,Wang D C,ef al. Study on gene
differential ~ expression of  muscle  between
Paralichthys olivaceus with different growth speed
[J]. Journal of Shandong Agricultural University,
2007,38(1) .7 - 10. [ 23R, kIR, E R, 5.
AN T) AR A R OF 6T i L PN 44 R R 2 S 3R GK A
FE- AR R A7 2 4l - A AR B2 i, 2007 ,38 (1)
7 -10.]

Livak K J,Schmittgen T D. Analysis of relative gene
expression data using real-time quantitative PCR and
the 2( - Delta Delta C(T) ) Method [ J ]. Methods,
2001,25(4) :402 —408.

A B. Differential

Liang P, Pardee display of

eukaryotic messenger RNA by means of the
polymerase chain reaction [ J]. Science, 1992, 257
(5072) :967 -971.

Fei X L, Wang Y L. High throughput screening
methods used to identify
genes[ J]. Chinese Journal of Cell Biology,2004,26
(4):339 -343. [T TR ZRREEHNH
e e 7 8 T . A AR W AR 2R 7, 2004,26 (4)
339 -343. ]

differentially regulated

Xu D Q,Xiong Y Z. Research progress of techniques
for cloning differentially expressed gene[J]. Animal
Science Abroad,2004,31(3) .31 —34. [ fx{#i 4>, A
LFE. ERRBERE TR RO R b EEH
R ,2004,31(3) 231 -34. ]

Xie W W ,Wang P Q,Yang Q C, et al. Methods for

66

H
Bt

plant differential expressed gene cloning and progress

[19]

[21]

[23]

[24]

[25]

[26]

[27]

[T].
Science,2005,28 (12) :96 — 100. [ #{ 45 #5 , £ 455,
W N, 5. R 2 S 3% 3K Bk D o R R R Je BF 5 i
. E R R B AR B 4E i, 2005,28 (12)
96 - 100. ]

Xiao C T, Chu M X, Fu Y. Recent progress of

Journal of Chongqing University: Natural

several screening methods for differentially expressed
genes in animal development and reproduction [ J].
China Animal Husbandry & Veterinary Medicine,
2006,33(4) :34 -38. [ M @I, it & , (47, JLFD
HE PN 75 S R IR O e B R TE S W) R S B P B
itk . vh [ & B ,2006,33(4) 134 - 38, ]

Tian W N, Zhang S F, Li X Z, et al. Screening,
cloning and sequence analysis of the differential
expression genes in Longissimus dorsi of Yanbian
yellow cattle [ J ]. Hereditas,2011,33 (11) 1219 -
1224, [ HT4E RSP, 28 7, % B w4 W i
K2 55 2 35 Sk PR WY B 8 | e B S B 20 A 3
f£,2011,33(11) ;1219 - 1244. ]

Hwang K C,Lee H Y, Cui X S, et al. Identification
of maternal mRNAs in porcine parthenotes at the 2-
cell stage: A comparison with the blastocyst stage
[J]. Molecular Reproduction and Development,
2005,70(3) :314 - 323.

Wang L Y, Hong Q H, Zhang Y Z. Real-time
quantitative PCR and its applications [ J ]. Chinese
Journal of Cell Biology,2004,26(1) .62 - 67. [ £
e, Phar e RO . SEI) e B PCR AR S Ho R AT
A A W) o7 2k 75 ,2004,26 (1) 162 - 66. ]

Kasinsky H E,Lewis J D,Dacks J B, et al. Origin of
H1 linker histones[ J]. The FASEB Journal,2001 ,15
(1):34 -42.

Abraham M R, Selivanov V A ,Hodgson D M, et al.
Coupling of cell energetics with membrane metabolic
sensing ; Integrative signaling through creatine kinase
phosphotransfer disrupted by M-CK gene knock-out
[J]. The Journal of Biological Chemistry,2002,277
(27) :24427 -24434.

Muhlebach S M, Gross M, Wirz T, et al. Sequence
homology and structure predictions of the creatine
kinase isoenzymes [ J ]. Molecular and Cellular
Biochemistry, 1994 ,133 - 134 (1) :245 - 262.

Sun H W ,Liu C W, Hui C F, et al. The carp muscle-
specific sub-isoenzymes of creatine kinase form
distinct dimers under different temperatures[J]. The
Biochemical Journal ,2002,368 ( Pt3) :799 —808.
Zhang M ,Zhao J L, Deng Y F. Cloning and tissue

expression analysis of creatine kinase ( m-ck ) cdna

http : / www. scxuebao. cn



324 Ko E R 38 #

from the mandarin fish, Siniperca chuatsi [J]. et al. Sox-4, an Sry-like HMG box protein, is a
Zoological Research,2010,31 (1) :77 - 83. [ 5K, transcriptional activator in lymphocytes [ J ]. The
B4 B BT . B VLR I M-CK cDNA iy 7% e EMBO Journal ,1993,12(10) ;3847 — 3854.
Y 4% B 4 Hr. s 2F i 5T, 2010, 31 (1) [30] Cheung M, Abu-Elmagd M, Clevers H, er al. Roles
77 -83. ] of Sox4 in central nervous system development[ J].
[28] Yan Z H, Zheng D S. Calcium binding protein Brain Research. Molecular Brain Research, 2000, 79
Parvalbumin ( parvalbumin ) and its distribution in the (1-2).:180-191.
central nervous system [ J ]. Chinese Journal of [31] Schilham M W, Moerer P, Cumano A, et al. Sox-4
Neuroanatomy,1992,8 (1) : 17 - 22. [ B #c 4, K5 facilitates thymocyte differentiation [ J ]. European
K. 4544 8 M parvalbumin (/NHEH ) K HAEH Journal of Immunology,1997,27(5) ;1292 - 1295.
WA RGO A P &5 2 2 75, 1992, 8 [32] Busslinger M. Transcriptional control of early B cell
(1):17 =22. ] development[ J ]. Annual Review of Immunology,
[29] van de Wetering M, Oosterwegel M, van Norren K, 2004 ,22 .55 -179.

Screen of the differentially expressed genes in muscle tissue of the
male and female Nile tilapia( Oreochromis niloticus )

WU Kui'?, LIANG Hongwei’, LI Zhong’, WANG Dan’, WANG Chunzhi'*, ZOU Guiwei'*"
(1. College of Fisheries ,Huazhong Agricultural University, Wuhan 430070, China;
2. Yangize River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Wuhan 430223, China)

Abstract; Annealing control primer ( ACP) system was applied to find candidate genes related to muscle
growth of Nile tilapia by screening differentially expressed genes in the muscle tissues of male and female
fish. This study randomly selected five male and five female fish from Nile tilapia populations cultured under
the same conditions to build a RNA pool,and differentially expressed genes of two groups were analyzed by
annealing control primer system. Eight differentially expressed genes were identified and sequenced by
amplification with 20 arbitrary primers. In these genes, five were already known as variant 3
(LOC100691543) ,60S ribosomal protein L3 ( RL3) , Parvalbumin beta-like ,muscle-type creatine kinase M2 -
CK and transcription factor Sox4 gene,and others, while three were unknown. Base on quantitative real-time
PCR, the relative expression levels of transcription variant 3( LOC100691543) and ACP6-Y in the muscle of
male Nile tilapia were significantly higher than those in female fish( P <0.01) ,while the relative expression
levels of ACP3-X,60S ribosomal protein L3 ( RL3) , Parvalbumin beta-like , ACP15-X, muscle-type creatine
kinase M2-CK and transcription factor Sox4 in the muscle of female Nile tilapia were significantly higher
than those in male fish( P <0.01). All the 8 ESTs were screened by annealing control primer system , which
may have participated in regulating muscle growth of male and female Nile tilapia. This study laid a
foundation for further screening of muscle growth related genes.

Key words: Oreochromis niloticus; muscle tissue; differentially expressed genes; annealing control primer
(ACP) system
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