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WE: AREWERRTERE (EF-lo) EEARMFLIEYEFEENER, KFFRAHENRTE, *
YR WS BB N AT real time PCR 4, ifif RT-PCR 7 [ 4 E 88 (Cyprinus carpio var. jian)EF-la R385 9; cDNA
FE5l, KR 425 bp, BHIEAL 140 ME XM, Blast 4R 875 55 & M2 leptin BIAHLIME N 98%. [R]HT 1 7 &
g 88 EF-Jo AR DNA JF5, 3£ 506 bp. cDNA F1 DNA fIFFI L3t BoR W B ES EF-1la 58 1 MM
HOMAET, FEHER EET—XERATFR5 4, KA SYBR Green I 8 #57T real time PCR J5 .
LAFFRE cDNA CHARHES:, B THeuEiek, FbT TREMR ST, SREW, @ik RAs R,
MHXRYE. SuUESRha THNATEENDRERRETR.
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Establishment of a Real Time PCR Assay for Cyprinus carpio var. jian
EF-1a As a Reference Gene
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Abstract: Eukaryotic elongation factor la (EF-/a) plays an important role in translation and its sequence
is highly conservative as a housekeeping gene in real time PCR. The partial cDNA encoding EF-1a in Cyprinus
carpio var. jian was isolated using RT-PCR. The sequence of cDNA was 425 bp in length encoding 140 amino
acids residues, and the homology was about 98% between C. carpio var. jian and other fish using the Blast
program. The DNA sequence of C. carpio var. jian EF-] a consisting of 506 bp was also cloned. Comparing the
partial cDNA to its genomic sequence revealed that C. carpio var. jian EF-1a gene consisted of a phase 0 intron.
A pair of real time PCR primers cross intron was designed according to the intron sequence of EF-/ a and a
real time PCR method by SYBR Green I was established. The standard curve was established with liver cDNA
as the standard template and the melting analysis was also carried out. The results showed that the real time
PCR method for EF-1 a had the advantages of high specificity, good correlation coefficients and wide linear
range, which supplied useful information for studying function gene expression.
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7t real time RT-PCR 4, W E TFEF-MANSER, RAEELASEFNT—LREBERERD
HMRARE, BENASERNNZEARAWEASATRARBER, MAAZERABL&GHEW. X
BHHIRRY, FHMASERAYNAFEX %4, BEANNSEERREFMRANHERTERNR
EEBNBRANFY, EBEYEMEF EF-1a (elongation factorla) RS 5HEBBRENELENETFZ
—, BE—MERAREAEAR, KFASERY, EEHARAKERE, RAERSERSHC,
'© 5 EF-1B. EF-1y XRIHAREZEDEMKEFREEY (EF-1 complex), 7& GTP WEHF, EF-la {&
BEBE-RNA & &2, EF-1p/1y W44 GDP B,

B (Cyprinus carpio var. jian)f& B 7K =R 220 57 B 3K EOL A R LR E BB AE M RTEE
wOfE g AR, BEAKNR. ARE, ARFSREH25FER, CEERE 27 M"Y, EggsEs T
FRLE MR, M AEKMERDIEERBEF T RERFRI, A 0E e T B8 (Cyprinus carpio
var. jian) EF-la [f] cDNA ¥ DNA J$%, S HFFEME, HHSET, AETF. RNRIF—XTE8
WETFHIER PCR 59, BLET SYBR Green | ZeRlH R E 8 EF-1a real time PCR /7%, AT A
EF-la e 3B % KR, 7EFH real time PCR X @B AE R E MM R P IREHFHBOHIE.
| MRS %

1.1 &%

111 2% & #HEIEPEKEREH AR RKELHRPLOENERY.

1.1.2 iX#| Trizol Reagent M H Promega; M-MLV . Taq & . KPR & pUCM-T i 4A . SYBR Premix
EX Tag™, EASY Dilution £ E XA T (K&E) HRAT, KBHFE IM109 HALRERE,
1.1.3 3 PCR 14 eppendorf Mastercycler personal. Real time PCR {X 4 BIO-RAD /] MJ MiniOpticon %,
1.1.4 514 RIEH DM (Danio rerio, AB020734) [fj EF-1 a ] DNA FH| W IHREF HWH A& FH—X 5]
Yy, HFFIH P: 5' -GTC GGT CGT GTT GAG ACT GGTATC CT-3' ; P: 5’ -ATC AGT TTG ACA ATG
GCG GCA TCT-3' . $K{5%46% EF-1 a f) DNA F1 cDNA FF3f5, #it—xtE@aFHE& PCR 514, H
FF3IR P;: 5’ -GTCAAGTCCGTTGAGATGCACC-3' ;P.:5' -GGATGATGACCTGAGCATTGAAGC-3' ,
5 EEEEE TEER AT A K.

1.2 Hk

1.2.1 % RNA #13 B A (L1500 g) AL 100 mg, SHi%BI45, H Trizol Reagent Trizol
3% 5 RNA. EHABBEADTIIE RNA FTEFKRE . Ll ODysonse BN 1.9~2.2 BN fEEER T H
#) RNA.

1.2.2 ¥4 cDNA A5l 444 3% HI S ug M S RNA, UL OligodT-AP[5’' -CTG ATC TAG AGG TAC CGG ATC
C(M)16-3" A5, FH M-MLV #1T RT RN. R5H 10%K RT &, #H514) P, f1 P,y 1 EF-1a
400 bp £ A HIFS) . RN &N 94 °C 3 min; #RJ5 30 MEIR, 94 °C 30s, 58 °C30s, 72°C40s; &
J& 72 °C 10 min, 4 CH&R%EF.

1.2.3 ¥4 DNA Al 94 3% TEEB Rk R MK | mL, BY& {7532 DNA, Ul3L DNA R,
CASI4 Py, P74, PCR &M 1.2.2.

1.2.4 PCR F4#thiE4 554 PCR =W 12 g/L M IERER R ik 25, VITEMNE&H, FAREWR
Fladith, HpUCm-T HAEEBRLMTY, EETYWHE LB KBITE IMI109 BRZEHAME, BT
& IPIG 1 X-Gal ) LB B3 55 (AMP+). $kEBE, MIBAKL, EcoR1 M Hind 111 X EET) JFUHL .
1.2.5 MAEFa 5 o4 B RRE LEENMAEY TEER AT NF. A Dnastar {0408
EF-1a J£ %),

1.2.6 Real time PCR Al 1 pg & RNA, Ll Oigo dT Primer ! Random 6 mers 454, 4% M-MLV 4 1]
VLBAEAT RT R p, RNVEREN 10 uL, KRG LAk RT B8 BEAR 4T real time PCR, 5{4704 P; §1 Py,
YR A SYBR Green 1. RNV 44 4: 94 °C 3 min, A5 40 NEHR 94 °C 55, 62°C 20, HJi 72C 3
min, 4 CH7F. ARE RN R, £ PCR FHITRM L ST, UHERIN-MET B>
M. VB L 0.2 CHIBGIEM 65 CEBHIEF) 95 °C, ELMERDLH R BEUKNBMEML. B
G, JHEFER 20 g/L KB AR BEEE R Bk S A .
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127 #hw&eds UREREEATE cDNA J4xr4ES,, B Easy Dilution L 10 f5# 8 BT &L
R, SBHBEZE 1/10, 1/100, 1/1 000, 1/10 000, 1/100 000, 4R/5 LA 6 N IREE IARVE F(10°~107)
4T real time PCR R, KM% 1.2.6.

2 R
2.1 B8 EF-la 95 %

M 2

RBRIE A 5 IR B <o
P, F1 P, § 1878 5| 400 bp A HIE&H (B 1A), by e
REFWT, B85 424 bp AR EELBE 250 250 bp

DNA, H5|% P, M P, 1782 510 bp /B (&
1B).
2.2 FFIIStERS A
¥$E 48 EF-1a if) cDNA #1 DNA F51# 3 3
GenBank, Pi%FFSIHIERES4A0 1Q619776, M:DL2000 DNA 4 FfAR#; 1:L cDNA U3 #
JQ619777. H ' cDNA #Hf5 140 NMEER, Bl £%;2:L0 DNA NERT WEH.
N EERSTFERN 149k, Hip%eg )Ek(pl)%j] M:DL2000 Marker; 1 ‘:Prod.uct of amplification as cDNA
74, SHKEER 47 4, WAEEER 31 ), template;2:Product f lamp:gchajt;Loir}g z;s: ];;gtemplate.
BRUHEER 174, BEEER 17 1. cDNA # Fig.l The results of PCR amplification
DNA HIFFFItLX B "B 8 EF-1a 86 | MAH
F, HOMARET, MERNEFH S A GT, 3' WA AG, HEEREVEEMNTEN A GT-AG
M (B 2). NF NCBI #£4k Blast 2%, 4R B8 EF-10 WEERFF 5H MK EF-1a MR
ERFFIHBIEL S 98%.
.1 GIC GGT CGT GTT GAG ACT GGT ATC CTT AAG CCA GGT ATG GTIT GTG ACC TTT GCC CCT GCC 60
1V G R V E T & I L K P 66 ¥ Vv V T F A P A 20
81 AAC CTG ACC ACT GAG GTC AAG TCC GTT GAG ATG CAC CAC GAG TCT CTT GCT GAG GCC ACT 120
212N L T T E VvV XK S§ Vv E M H H E S L A E A T 40
121 CCT GGT GAC AAC GTT GGC TTC AAC GTT AAG AAT GTG TCT GTC AAG GAC ATC CGC CGT GGT 180
49P 6 D N vV ¢6 F N ¥V K ¥ V 8 v ¥ p I R R 6 &0
181 AAC GTG GCT GGA GAC AGC AAG AAC GAC CCC CCT ATG GAG GCC GGC AGC TTC AAT GCT CAG 240
81N ¥ A 6 D S K N D P P M E A& 6 S F N A Q@ 80
gttagrcttteccattatcatcttgrtcacasagtcacttgaattceagryttgtgtatgtgtactaactigigtttt

gttecttag
241 GTC ATC ATC CTG AAC CAC CCT GGT CAG ATC TCT CAG GGC TAT GCC CCA GTG CTIG GAC TGC 300
81V I I L N H P 6 Q I §s Q@ 6 Y A P V L D C 100
301 CAC ACT GCT CAC ATC GCC TGC AAG TTT GCT GAG CTC AAG GAG AAG ATC GAC CGT CGT TCT 360
101 H T A H 1 A € K F A E L K E K I D R R S 120
381 GGC AAG AAG CTT GAG GAC AAC CCC AAG GCT CTC AAA TCT GGA GAT GCC GCC ATT TCA AAC 420
121 6 K K L E D N P K A L K S G D A A 1 S N 140
421 TGA T 424
141 *
REFBANEFFH, MNEFHRRRAT TR, KiEFUSER.
Exon and intron regions were shown in capital and lower case respectively, and stop code was shown in asterisk.
B2 g8 EFlo BEREESHWEERFS

Fig.2 The DNA and deduced amino acid sequences of C. carpio var. jian EF-lo
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2.3 FRAE S & bR R B L
& RNA & X #FX i cDNA J5, BTHEM PCRY 14, B2 175bp B, ARERERT H=YR
%W, Lol _REUKERFFHES~Y, STHEE -3, PRy ¥ H cDNA ¥ HH 1 DNA K
B, Wik B L4 261 bp K4, WE 3. M P
VAL R B 3% 11 cDNA A BHR, #1T 10 2 R5IFHR,
HEEL 10°~107° 3% 6 ik &KL HEAT real time PCR. LA Ct
EAMYR, DB AEINNECA P LR, KB EER

W%k, 4RExR, CrETEEN 12.50~26.45, & 4A; 1 000 bp —
FRAE 22 T2k y=-0.360 6x+9.56, HAHxREH =1, 0 700 bp
4B, 300 b5

24 %ﬁ%ﬁﬁﬁ 300 bp —
BIRhEERAE S ERER HTL,IRE 864 T, 200 bp —m

RE—-AMERIE, RUTTY_BEU RIS RSy

W, FE3 BEKNEREF—, AR HEBA T

ETHISIYRERER, PRES, REXT cDNA Y
HFEE K DNA KRBT 388, B T H &S DNA 54, real

time PCR &/ 15 8 T 8 & AL M:DL1000 DNA 4> F 27 #; P:LL cDNA J#%
o Wy KA
3 'i,ﬂ' i‘e M:DL1000 Marker; P:Product of amplification
as cDNA template
HEZEAEYEMHEF EF-1a T ZHEAESHARA, 24 B3 PCRY H~YIH
MASES " LHEDL, SEEEKARFEEAER Fig.3 The results of PCR amplification
y==0),360 6x + 9.56:r=1
| A 5.5 B
; 0.301 5.0 »
- > 4.5]
:; .25 :‘é 4.04 «
020} = 33 ’
- 0.15] = 2o :
2 0,104 ‘( 1.5
b ‘ > 1.04 L
u_sﬁz 0.5
i 04 .
[ 0 " s i A ’ :
5 10 15 20 25 30 35 40 45 15 20 25

BIEL Cycle L Cycle
4 EF-lo 52 (A) R AR B2 (B) '
Fig.4 The amplication curve (A) and standard curve(B) of EF-la
1%~2%, FEAFEHPF P ERERRERXFEER
BRT, MHREEZURAD, REEEANSE
RN TFEERENAR. FXTELNEEANS
¥ EF-lo 5B MAHUMEA 98%, X 5XIZEEH
4R (Carassius auratus gibelio) EF-la (145 %48
1Ll R0 5 & ( Carassius auratus) LA K EF-1a Eo
HEBFIIREEDHNGEIE 99%F 98%, 5 A D
(Homo sapiens)F1 .(Mus musculus)EF-1o ] —3 14 |
¥k 90%", FFFI Rt Bon 48 EF-la &6 1 AR -
EF, A OMAET, XERMNEF A it 75;1,,“..,?““5",),.5 ,i: - ®
(Oreochromis aureus). B 5. REFHLMIANST
FHA—, EMNF—HEBHEAT EF-la TEYH
[ ) v BEE DR <
£ A Trizol $2EXM RNA #f ik, AT@RMESHE DR DNA RE, R¥EX/S, cDNA PERE

Fluorescence

i

’

|
}
|
|
|
|
|
|
|
|
|
|
|
|
|

B 5 EF-la %M SHT
Fig.5 The analysis of melting curve of EF-1a
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L/ R K% ¥ H %34 %

% DNA, T DNA FERELE AR cDNA —B#T #, XNRSBWMYHEE, NTEWIELERS
REAERE. B T DNA K55, BHFER RNA B H3E4T DNAse BEALEE, (HiXS e &bk 4
FHHLE, RS RNA KRR, SBRAERBRNERNEZLZERNE . BEENTEREE
T A A T HB KK DNA HI¥5 3, P40 R R 448, f3RE S T BT K B: DNA Teegy gl
AL TEEE EF-la EREHFSE NS T, %t BAEE PCR SIY R P H cDNA #4, Bfs i,
e R BB RS .

FEAKF=HUR, TZR real time PCR H AR AR ARRARMEERREKFHESR, EIHE

HEEFAA KA RN, BEHAASERISBYRBBRRLIRE . AC@RYTHET SYBR Green
BRLER KR EF-1o 22 real time PCR J7 ¥k, SREBYU T EAFERFRIELE . MHARREGR. i
B4R, 1E&1EN real time PCR P BB Th A EH E BRIZ 41T,
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