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Abstract: The aim of this study was to analyze promoter activity of 4 different lengths MyoD I
promoters in Guanling cattle and determine preliminarily the position of the core gene promoter.
The relative expression quantity was detected in different tissues of Guanling cattle by real-time
quantitative PCR. The DNA extracted from Guanling cattle blood was as a template and the phos-
phorylated 5end PCR primers was designed to amplify 4 different lengths MyoD I promoters in
Guanling cattle,ultimately accurately replaced the CMV region of pEGFP-N3 vector and got eu-
karyotic expression vector pEGFP-N3-MyoD I. Then the recombinant plasmid was transiently
transfected into mouse C2C12 cells by liposome method. The aim was to verify promoter activity

of MyoD I promoter by Luminous intensity of mouse C2C12 cells. The expression level of
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MyoD I gene was the highest in muscle, the fragment was inserted into an expression vector, the

recombinant plasmid could be successfully expressed in mouse C2C12 cells with green fluores-

cence under the excitation light. In this study,eukaryotic expression vector pEGFP-N3-MyoD I is

successfully constructed,4 promoters constructed show promoter activity,expression quantity of

P, promoter is the highest,so P; promoter is regarded as the core promoter of MyoD I gene.

Key words: MyoD I ;eukaryotic expression vector; C2C12 cell; promoter;relative expression quan-
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K 21 XOR ¥ B SR AR AR B AT % SR
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@ik, 2 648 bp,H 3 MMIMNEF. MyoD I F[H =
WS 5 280 o4k 240 i 1) JUL 40 i 7 Ak . mT R e UL A 45
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E. coli DHSq &2 4001 . TransStart® Green
qPCR SuperMix UDG, TransStart® One-Step gD-
NA Removal and cDNA Removal and ¢cDNA Syn-
thesis Super Mix S &% 5% i 7] & | i ¥ 2 K 41 DNA
PRBO ) &L A S B R DNA i 42 3K 7 & 4 =C
DNA 5 [ i) & 0 7 bl AR AW TR R iRk
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55 A BR S w5 HA% KGR Bk pEGFP-N3 | Rl iy 41
fiff Sac 1.Hind 111, T,DNA % ## .DNA marker 1
W+ TaKaRa A #]; & B DNA R4 E, INTP Iy
Tl E 2w DMEM = b8 55 5% 2% L6 4 1 3 W A
HyClone 22 H] s —H EE WA, R EG I B Sigma 23 A
C2C12 4 & W B v BFBe bk 40 i 2 . H At 1 5
Y9k B 7 oy M al

1.2 A%

1.2.1 & RNA BRI cDNA & i K 4[] —
KR AT B AL R BRAIL G IR DT A2
KB i B HVE T WA RAFE T — 80 AR VK A8
Hr. AL Trizol 6 XA [ 2 2K i 1 B RNA 47
PRI, FF IO 20 D66 T € RNA Ay vk B2 0 4l
JE o A BN B B I FE Uk R ) RNA B S8 8 1§
B8 TransStart® One-Step gDNA Removal and c¢D-
NA Removal and ¢cDNA Synthesis Super Mix Jx %

K1 XRXEEPCRYESIMFEINRSEH

SN & R AR UL E AT S 75 3] cDNA. RNA
it 1 nL,Random Primer 1 pl.,gDNA Remove 1
pL, TransSeript™ RT Mix 1 pL,2X TS Reaction
Mix 10 pL. Ml RNase-free /K %] 10 pL. 25 “CH
H 10 min J5,42 CH¥F 30 min, 85 CM# 5 min,
—20 CHRAF . AT IR S22 & B PCR .
1.2.2  SEHFZE6E & PCR Z: M8 NCBI 4 3
actin(AY152693) Fil MyoD I (NM_001040478) %t K
5,254 Primier5. 0 Fl Oligo #X {4 #4743 M B 14 57
£ qRT-RCR 591 (F& D, 519 i LA TA .

S POt E B PCRRHT 10 L SRR 2 L R
Bio-rad iQ5 fH 4k %Ot & & PCR U EAT %E & 70 #r s
BEAAE AN 5L R ) R IB Y LL factin %) IR B4
FEAAT IR 3 AN PAT ISR . B 1 SN 25 R el 4
2k A & PCR SN A9 4 S AR 408 s 7 ith £ A K%
Ct{aI 5 E R,

Table 1 Primer sequences and parameters used for real-time quantitative PCR

£ R P31 (5'-3") B EE/C S BOR B /bp

Name Primer sequence Annealing temperature Fragment size
S:GCTACTTCGCGACCAGGAC

MyoD I 50.7 158

A:CGCTGTAGTCCATCATGCCGT

S:GCAGGTCATCACCATCGG

Bactin 58.3 564

A:GCTGTCACCTTCACCGTTC

S. B#EGI9s AL FiEEIY

S. Sense; A. Antisense

1.2.3  Bdso SPSS18. 0 i1 55 5 &2 A i 7]
Ct Bl Sbm i 25 . SR 27220 J7 i Ak PRESCHE 43
Br MyoD I &R 78 KRR 4143w ) 22 5 Rk &,
BT AESHARYEMERNSANSERE CtfEH,
EIACt= Ct(HBEFD —Ct(N S D R G E
B HLRENACe - B (E 35 BN g 800 B 3 20
LRI £ /D A AC BEE B Ct
(ANCO 2722 Rl e B Y 5 R 2835 A X T
Xt B AL AR L I R R

1.2.4 PCR¥# MyoD I J58FIX 4 Gen-
Bank # A\ i B 24 MyoD I (GenBank No. :281938)
S ¥ %), F FIRSTEF # ¥ Chttp://rplai. cshl
org/tools/FirstEF /) #E47 Ji 2+ F . 75 ob 45 5 58
B oS B 9 TAESE S . Primer5. 0 #6131 4 X%} 53
IwEey 519 (& 2, 51 i il 3R A Y HOR A R

ANFE A L. LR IS A4 i DNA Ch B i § 4
MyoD IJ53 3 ¥ P, ~P, F B, 935 {K & 20 pl.
PCR £14(3£2):98 C 3 min;98 “C 10 s,iB & 30 s;
72 CHEAHAEER 35 ¥R ;72 CHLAH 2 min, Je N =4
28 1.0 00 11 By e Wl JC Pl Uk S 7

1.2.5 PCR YA CMV X pEGFP-N3 # &
h B PL pEGFP-N3 J5i ki o 8 Al i# 47 PCR 9
W, FWEsl Y. 5-GCTAGCGCTACCGGACTCA-
GAT-3', Fir a4 :5 - ATTAATAACTAATGCA-
TGGCGG-3", B K W & & Ky 20 pl, ¥ 38 & 1F.
98 CHiZs#: 3 min; 98 ‘CASE 10 5,59 CiB k 30 s,
72 CIEAP 2 min, 10 MEH; 98 CAS M 10 5,60 °C
Bk 30 5,72 CEE{H 2 min, 25 ME¥H ;72 °C 4 i
10 min;4 CRFE. M ARG, FH 1. 0% B g bk 5
HL VKA PCR ™4
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Table 2 Information of primers for PCR
24 51951 (5'-3") 1B G/ C JEE fif i) /s R B K JE /bp
Name Primer sequence Annealing temperature Extension time  Fragments size

S: ACCTCCCGACATCATACATT
P, (—1 895~-+557 bp) , , , 55
A:GGTTTGGGTTGCTAGACG

S:GTGGAGTTCCGCTTGTTG
P,(—976~+17 bp) , 60
A:CTCCCCACCCCTACTTTC

S:CTCCCTGATTCGGTAGATC
P, (—420~+17 bp) o 51
A:CTCCCCACCCCTACTTTC
S.:CTCCCTGCTCTGTTCCTATT
P, (—108~+17 bp) , 56
A:CTCCCCACCCCTACTTTC

80 2452
35 993
16 437
7 125

S. LG A TiES I

S. Sense; A. Antisense

1.2.6 MyoD I j33 T 5 pEGFP-N3 F B %3 3
LAk, ¥ PCR K453 A 6] DNA 5 B3 51
JiE Tl i) G I e Ak . 4 4 BOR R BE Y MyoD 1
Ja BT K B M S5 A& CMV X 1) pEGFP-N3 J Bt
VR . EET W AL R U CaCl, Y5 A%
() KA FF T DHS5 o JEAZ A5 40 i v, 35 510 A T 4% 50
pg e mL ' RABEE R LB B FR5E F ¥ E 1 h,
BB R 9E 16~24 h,
1.2.7 &% PCR %@ 4 ikl PCR % &
W& RIREE R LB R8s 7 5L A i B v B
DRLV& - T 6 TGk 2 B 1 T 9% 34T 1A 7% PCR. H
1.0 26 B N Al 05 i v VAT 1) 25

T8 IBCH Yk H A BH T BT — BCA T 1 B P TR %
A B S AR RARR R LB ARG =P K
KEA% OB B B AR 6 48 I A kL. AR LAY
A OB AR, AT E AL ORL PCR, H 1. 0%
TN W B e P VARSI H ) A5
1.2. 8 E 41 iR i il U) S )y % 8 I fed
38 L8R B PR X R — B 0 T A kL, B R
WY EF Hind 111 B Y155 0F R BCE #2007 . B Y
PRI 10 Vo 35t i W O e PR VA I o g ] — PR e
Bt (1) JoRE 3% 21 I BB 0N Wl
1.2.9  C2C12 41 g it K5 77 F E 20 JoORE 19 %
& 202 R 4F 1 () DMEM K 57 36,37 *CL, 5%
CO, &M T C2C12 40 Me. fF C2C12 20 ffg I BE
Jei o MR AR G 7 2 1 2 A TR R 1 B SR AL . LG
TP HE RS R 1 40, ) N 5 AR A G vk
¥ geE 4 FURL pEGEP-N3-MyoD I 1% B 25 5 Air
pEGFP-N3, B MM ER 3 fL. PR BEMP IR 5%

e 1 d /R C2C12 g Rz 2 24 fLAk . 1 X
107+ AL A F] 90% ~05%. I 50 L
Opti-MEM # Bt B 41 itk DNALRRIRA B 2 ul
Lipofectamine™2000 [ 50 L Opti-MEM # B, #2
BIREG . ZHME 5 min; ¥ 50 uL Lipofectamine™
2000 YR G W Im A 41 BTRLIR G BVAR TR R 100
pL BRIRA ZFIREE 20 min; ¥ 100 L DNA-
Lipofectamine™ 2000 J& & ¥ M A 24 fLA ., % 5%
IR5) B 9% 6 h Jg B s 37 3k, 37 °C L5040 CO, %&1F
THEEFR. TEF YR 24 hoK B IR ARCE T E B 2 5
HRAMET AR AU T 445~490 nm 1A
JEOIMEE C2C12 4 Ml A TC B 1 K 4 50
GFP ¢ .

.1 EMPAEEE PCR FYHRMESN
HE 1A W, Bactin Fl MyoD T J R § 38 iy 2&
BIR IS, WL Bactin Fl MyoD I 3P ¥ 5 1
2 YRR AT AT M AR il 2 5 50U A L FE RO 1T T
B Bk, i 2 mT L i il 2R 1R s B
BRI Rt e b ARt & B R — A B
U, SRWITE SE A 2¢O 7t PCR b F2 b, 9 G 38 B2 1y
KA TR OY Y, B REE NS 3R
A AR SR K5 R AR 5 R R A
2.2 MyoD I EHEEXIGFAEBLHH qRT-PCR 547
iR BN MyoD I mRNA Te kg i i) 6 4~2H
FER A Rk B LV o R T K L 3Rk
et /N 2Rk R AR B 3)

35
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Fig. 1 The amplification curve of fractin and MyoD I genes
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Fig. 2 The melting curve of fractin and MyoD I genes

2/\AACI

ZH 41 Tissue

1o/ 2. BE WG 53, JHF 54, KEBWL;S. 056, B RN

1. Small intestine; 2. Fat; 3. Liver; 4. Muscle of thigh;

5. Heart; 6. Longissimus dorsi

3 MyoD I mRNA FEX U4 REHRAPRIFRE

Fig.3 The expressing level of MyoD I gene in different
tissues in Guanling cattle

2.3 MyoDI EFERZFHRBENY &

LR ER Y M DNA SRR PCR 434 7= 4
F 1.0 Vo BB WHE IS Hh HL UK L 430 FE 2 452,993,437
F1125 bp A B 5 HIA W KD —E(E D,
2.4 ¥FHELRE CMV XH pEGFP-N3 kB B

DLHR T 42 JB0RE AR 15 19 pEGFP-N3 J5T AL Sy 42 Al
#EAT PCR § 1 KA A & 3 8l + X pEGFP-N3 #
T F BRI I BERE A 5 B I 400 — (& 5).,

70 80
VR EE/°C. Temperature

60 90

M. DNA #H%} 9 F i bnifE;1.2.3.4. P, P, \P; P, PCR 724

M. Marker 15000;1,2,3,4. The PCR products of P, ,P,,

P;s 7P4

B4 ATEKE MyoDI EFF R K PCR =4

Fig.4 PCR product of MyoD I promoters with different
length

2.5 EHAKEH pEGFP-N3-MyoD I ] PCR ¥ 7%

TEIRCBH 1 R 2H R 22 PCR § 84 1Y 2 452,993,
437 #1125 bp J B 5 BH MR BARAG Py P, (Ps (P,
FB—B B E X BN A BBy Bl . i1
25 5L (& 6) AT Y — 2.
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M. DNA AHX 435 B iR ifE s 1.2. pPEGFP-N3 24k H i 45

M. Marker15000;1,2. The target fragments of pEGFP-N3

5 FERBIHFEE pEGFP-N3 5k R & PCR =4

Fig.5 PCR product of pPEGFP-N3 vector without promot-
er region

bp

5000
3000
2000
1 500

1000
750

500

250
100
M. DNA #%F 53 F B bnif s 1.2.3.4. Py ~P, 520 iUk
PCR %%
M. Marker5000;1,2,3.4. PCR identification of P,-P, re-
constructed plasmid
B 6 EHFH PCREE
Fig. 6 Identification of PCR product of reconstructed plas-

mid

2.6 EA A pEGFP-N3-MyoD I EgHIF0iF L&
9 7 B R0 KL i B 2 ST 2K i % 42 1l D) T LA
BSE H W) R Bl A Y . 845k pEGEP-N3-
P, Fl pEGFP-N3-P, 43 5I7E H 09 v BeFi kL i Be 1
HWA Hind 111 B 05, 841 ik pEGFP-N3-P,
2 MR P N YDl Hind 111 W 17, 0] DL 3R A5 R /N2
1.4 F15.3 kb By &4 (& 7) ; 8 40 ffi b pEGFP-N3-
P, W ENYIEG Hind TIT i Y] AT LRSS K /N2
776 bp Fl 4.3 kb 9 %7 . 4k pEGFP-N3-
P, .pEGFP-N3-P, R7EFR r Be — 1 Hind 111
Yl 5, 8 40 i B pEGFP-N3-P, . pEGFP-N3-P, £
FEI M V) BE Hind TIT B4 0] 20 S48 5 K/ 4. 6
4.2 kb 5. B UEBL PP R B LLIE

1 B WL B ) % e A% 3R 3K 3 i& pEGFP-N3 1y
CMV [X; Py P, BUS ) & 4 B R B AR pEG-
FP-N3 ) CMV [X ([ 8) . {H i A5 i 7 258 1
WPk — 20 B E . B 932 20 w)il 45 SR 5 NCBI
5 5 AT L W) BE IR B 9900 DL b R 4 A
AN 6] ) 21 kL pEGFP-N3-MyoD I #4# iY) .

1 2 3 4 M

bp

5000
3000
2000
1500

1000
750

500

250
100

M. Marker5000; 1. pEGFP-N3-P; ; 2. pEGFP-N3-P,; 3.

pEGFP-N3-P; ;4. pPEGFP-N3-P,

B7 EARMENBIEE

Fig.7 Identification of restriction analysis of reconstruc-
ted plasmid

2.7 E|HRK pEGFP-N3-MyoD I 7E/NER C2C12
AR IE

# 4 ikl pEGFP-N3-MyoD I #1J5i ki pEGFP-
N3 g/ C2C12 4 30 h J5 2850k B 45 KA
FH 26 B 05 W56 41 kL8 /N B C2C12 4
b iy %GR g B, W] DL EE 41 BB pEGEFP-N3-
MyoD I#15i ki pEGFP-N3 # Js /NEL C2C12 41 i,
YN 5% 56 1Y 7% 35 & & pEGFP-N3 > pEGFP-N3-P, >
pEGFP-N3-P, > pEGFP-N3-P, >pEGFP-N3-P, , H.
LA B AE T4y /N B C2C12 41 g A 40 it 5 A
Y MR P A s LRI R a0 90 (B 9) L HED
Py AJRES MyoD I B %0 )3 31X .

3 i

AE LIS PR (MIRF's) 528 2 il L2 1
HOSCHER AT A . A WL B 5 (MyoD 1) J2 4 s
JOUAE AR 5 7 e R v T IR R A R I A L P R
IR S i 2 PR A DR PE PR

AR aRT-PCR J5 #% MyoD T 3 [H £
el 2 KRR HF SR WL O IR 6 A4
St mRNA {235 BHEAT TI0E . BFCAs R
MyoD I 5 PN AL H S < WL 05 B fc iy £8 D R
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A B Ase 1
€]

Ase 1 B |
4 na.
ApalL 1 (4358) (341)

(4 358)
PCMV IE
ori

H B
MCS
591~665)

MCS
(591~665)

Eco0109 1

(3 852) (3852)

EGFP
poly A
pEGFP-N3-MyoDI
6.7kb SV40

BsrG 1 (1385)

Not 1 (1 398)
Xba 1*#(1 408)

Stu 1#(2 575) (2575)

B 8 =4 &% pEGFP-N3-MyoD I (B) 5 pEGFP-N3 & {k (A)
Fig.8 pEGFP-N3-MyoD I recombinant plasmid(B) and pEGFP-N3 vectors(A)

A. pEGFP-N3-P, T # £ ;B. pPEGFP-N3-P, T #{K;C. pEGFP-N3-P, H 4 # 1% ;D. pEGFP-N3-P, & 4 # /4 E.
pEGFP-N3 # ik ; F. 7 % Ye ok 41

A. pEGFP-N3-P, reconstruction vector; B. pEGFP-N3-P, reconstruction vector; C. pPEGFP-N3-P; reconstruction vec-
tor; D. pEGFP-N3-P, reconstruction vector; E. pEGFP-N3 vector;F. Plasmid untransfected

9 FHFILH K pEGFP-N3-MyoD I #: 30 h 5/ C2C12 4 4% 2 38 S f5 R 200 X

Fig. 9 The green fluorescence of pEGFP-N3-MyoD transfected into C2C12 cell 200 X
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