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Construction and Analysis of Luciferase Reporter Vector for Promoter
of Smyd3, A Gene Encoding Mouse H3K4 Methylase
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Abstract: To further study the molecular mechanism of transcription regulation of the mouse ( Mus musculus )
histone H3K4 methylase gene Smyd3, different 5'-flanking regions of Smyd3 promoter were cloned by PCR and
inserted into pMD19-T vector. The pMD19-T vector was digested by two enzymes, and then inserted into pGL3-
Basic luciferase reporter vector. The recombination plasmids were transiently transfected into HEK293 cells,
and then its fluorescence activity was measured with the dual-luciferase reporter assay after 48 hours. The
results showed that pGL3-Basic-Smyd3-1 - pGL3-Basic-Smyd3-5 luciferase reporter gene vectors were
constructed successfully. Compared with the positive control, construction of promoter recombinants transfected

group showed fluorescence activity, and the pGL3-Smyd34 fluorescence was most active, about 2 —4 times of
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the others, while the pGL3-Smyd3-5 fluorescence activity was the weakest. This study suggests that the core

promoter region of the Smyd3 gene may be located on the up-stream between —533 bp to —42 bp and that the

area between —2 026 bp to —533 bp is a transcriptional negative regulation region.

Key words: Histone H3K4 methylase; Smyd3 promoter; Activity analysis; Mouse

UL AP R A R B B Kk 28 W35 14 2 40185
(BT ZE F4 S, 2R B e 1B M 2 A i P L
U PR S AN X A P R AR T Y R IPS
AL 1z ARz R AL FER AL Ep e Al X
Yt (A 1% %5 (Lachner et al. 2002,2003 , Soppe
et al. 2002, %8 5 2009) , Hirp 4
bS8 B ) — A2 2, SR A
R E EEAEH W LA R AP R R A A
R R 2R b i T Lhgk e . =
SAb, RS 2R ) L Re g T Ak, TR
FH H3 A5 A AT Res B 340 1 67 25 (K4 K9 |
K27 K36 .K79) , HAiHFFE FEA 1 1E H3K4
H3K9 {7 5 I, 38 5 20 2 11 F 56 Ak = AH N7 9 21
A W AL EREAE Y (Racedo et al. 2009) ,
iR B 4B 1 H3K4 H 3L AL f§ (SET and
MYND domain containing 3 ,Smyd3 ) f&—Fh 21 &
H H3K4 — =W EAFE R ( Hamamoto et al.
2004 ) , 437 SET Z5H3A1—A4 MYND 45 #43K,
HIE 0 DAEERZ SRR T R A 2018 Py 2 1 A PG
it Y e [T 25 [) 285 1) S A A8 Ak DA 52 i) 56 PR g
S, T 5 0T LS R W SE R 3h T IR
TFRRFH1 5'-CCCTCC-3" 454, i 5 i oA 5%
ik (W 2E NI 2009) , AF 58 R IE Smyd3 J2
MMP-9 ¥ 5 BB R 3E  F , Smyd3 ()3 =ik
SRR PRI E A A — A2 47 T B R B R ( Cock-
Rada et al. 2012), HAHWIERY, Smyd3 755
PN R RN SN e A
B g R A TR A N I H A L 2 Kk
K ( Hamamoto et al. 2006, 75 225 55 2006,
faf f% 8 5% 2009 ), 24 R /N RNA 4 F
(siRNA) 8 % %6 % & RNA (shRNA) X} Smyd3
TR G , R B R S | FLAR R
SERANR A7 BB A B IR A R L T (F
UHIASE 2010) . FH RNA TH0H AL AN 4i
L (HepG2) RS M T4 Smyd3 J& , vl 9 il 95

I e-Mye 132K (XN FE5F 2008) , WS R,
c-Myc FERFIE P4 5 RN R X PLJE-Smyd3
(HBX-Smyd3 ) #H 3¢ (1) F i 2 A ( Yang et al.
2009) , HALFFE LI, Smyd3 381 b2 it &
199°S HU AR T A v A BRI B Ry, Hew R
K5O e 240 e ) 388 BE B AT I A DG
{23 HepG2 A #1- (¥ 2= N5 2007)

IR SR A B R Y] Smyd3 5
LT U BE R (4 7 S R aA A — 2 B AR DG, {E %
Smyd3 A< B (R SRHER R A Z W, A5
WA BN WK Smyd3 B 3T 5 kg A
BtH) pGL3-Basic ¢ Jt it 15 & AR, L e
HEK293 4, 35 't 2= il i 5 25 PR A D0 JHE 3%
P, AT S 216 1 X, A itk — 2D 5
NG (Mus musculus ) 21 85 H H3K4 H 3 Ak i
Smyd3 SV I 5T HLE B EL il

1 MRS IE

1.1 ZERatk BRI R SREENY  HEK293 41
WaT b i I HE BB R | R R
( Escherichia coli) DH5 o J&32 2541 fa Il F RAR
fERH7 A BR 2> 7] 5 pMD19-T # A& I T TaKaRa
/s Wl pGL3-Basic #k {& . pRL-TK #& & Il T
Promega /3 ) ; pcDNA3. 1 # K I F Invitrogen
NF];6 ~ 8 JE e B W /N Ul T 2 BB AR
IR FAE IR 50% ~60% , B[] 14
h/d, IREE 23 ~25°C, A HIR A HROK

L2 EEAFRME WAL RNA 21K
TR & v Al R BORL /N R & | BT M
DNA [ & 3 RAR A AR AT FRA 7 5
W SRR B IO R MR BE PRI 2R 4
GLOMAX™20/20 Luminometer 4T Promega /A
) ;PureLinkTM = 4l DNA ok 2457 &
Lipofectamine ™-2000 1y F
Invitrogen 2\ ¥l ; Takara DNA Linkage Kit 14 T

Dual-Luciferase



« 24 - 2248 Chinese Journal of Zoology 48 &
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Fig.1 Electrophoretic analysis of Smyd3 promoter by PCR (A). Map of sequences

with five different lengths of deletion fragments of the Smyd3 promoter (B)
M. D2000 DNA 4> FEhr#E; 1 ~5. 3002 5 ZARFHE T Smyd3 JAshF 55t Fr B iy 8 r=1)
M. D2000 DNA Marker; 1 —5. Amplified products of different 5'-flanking regions of mouse Smyd3 promoter.

R1 Smyd3 BEIF 5 imk K ESIMFES
Table 1 The primer sequence of 5’'-flanking regions

of mouse Smyd3 promoter

5|4 Primer 31 Sequence (5’ -3")

F1 CGACGCGTCCGAAGCCTAAGGTCCA
F2 CGACGCGTTCACTTCCGCTGTATCCT
F3 CGACGCGTTACAGGCAGTAGTGACGC
¥4 CGACGCGTAGTCTTGTGCCTACTCCTT
F5 CGACGCGTTTTGATACAGGGCTTCTC
R CCGCTCGAGCCTCAGCCTCCTCAGTTC
GLp2 CTTTATGTTTTTGGCGTCTTCA

UKL, AT XU U) S e (18] 2) , 5P 45 2R 1
Xt 5 s AR SR A A A )
2.3 WREMFEMERN K ENEAMRSE
SR AT 3 YL ) HEK293 40 i, 347 B3
F R A ARG, 25 SR LA 3
WS A E A =R min 3
Bl BHE X B AT 2 1 4 32 B AR T -
Mye BIFEFH T 52 30 300 ) 30 52, o 0 oo e e
HEZHHERLEHEERAREFEEZR (P <
0.05) . pGL3-Smyd3-5 4 Fkr % YL 20 ) +H Xt
DTG VE LAY 4 DY FR AL, 1 3 K
YL 1 A5 5 4 MR R LIS 4 4,
1M pGL3-Smyd3 -4 20 5 f &% Yy 20 1 5 6 1%
Fe AL Qe B 2 2 ~ 4 4% BT LI R 2 Ay
Smyd3 §LJ Fr BHAE HEK293 41 i h £ 3 — &
ST
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Fig.2 The restriction endonuclease analysis of
Smyd3 promoter fragment and
pGL3-Basic recombinant plasmid
M. DL2000 DNA 4> F 45 #E; 1. pGL3-FIR T4 i fir;
2.pGL3-F2R & 41 Ji #i; 3. pGI3-F3R I 4 Jit %,
4. pG13-F4R B4 KL 5. pGL3-F5R B4 kL,
M. DI2000 DNA marker; 1. pGL3-FIR recombinants;
2. pGL3-F2R recombinants; 3. pGL3-F3R recombinants;
4. pGL3-F4R recombinants; 5. pGL3-F5R recombinants.
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Fig.3 Relative luciferase activities of recombinants in HEK293 cells

pGL3-Smyd3-(1 ~5) : pGL3 5 Smyd3-(1 ~5) BYFLH FT kL ; pGL3 ( + ) : pcDNA3. 1-c-Myce 5 pGL3-Mll1-2 3k
Yy HEK293 4L ; pGL3 (-) : pGL.3-Basic 25 GO % Yt HEK293 4l ; EIAE R R 1 3R & 2 [ 777 i

FHFEF(P<0.05),

pGL3-Smyd3-(1 -5) : Recombinants of pGL3 and Smyd3-(1 -5);pGL3( + ) : pcDNA3. 1-c-Myc and pGL3-
MII1-2 co-transfection HEK293 cells; pGL3 (-) : pGL3-Basic transfection HEK293 cells; Values sharing different

letters are significantly different at P <0. 05.

html) %} Smyd3 B SRR 7 2% LI -2 026 ~
+194 bp JFHHEAT 43 HT, FETHI H] 6 A7 Sk
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At FEPIRG I R GG I 40 A, 25 R o, S FROR
[vi] B4 It a0 e 0 AR R 5 6 30 M 2 T s e AR
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(Martin et al. 2012), AT 2 i e
Smyd3 FEH 7 8l F 4% 0 KA F - 533 ~ - 42
bp Z i), 7E —2 026 ~ 533 bp Z [l Al fig A Jid
g7 1 RO F 8, I pGL3-Smyd3-1 ~
pGL3-Smyd3-3 FHXJ % TG MEAE — E R 32
S 2% 2k B P S pGL3-Smyd3 4 fi7¢
HeIGPEAIE L 2 ~4 f5 A4, pGL3-Smyd3-5
AT BB 2K 28B40 I Bl A% X, R B A0
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H AT, £ X Smyd3 DK 0098 2 BL4E R 7
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W T Smyd3 FEFA O 81 X307 F - 533
~ —42 bp Z ], FFAEMTE -2 026 ~ - 533 bp
Z AR BEAFAE S B T OOl 7 81, X R4 g it
— WS Smyd3 B K AR B 1) 5 S5 ] 45 HIL ) 4
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