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Improvement of Human AFP Promoter Efficiency by CMV Early Enhancer
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("Clinical Research Center, The 2nd Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310009, China;
*Institute of Clinical Research, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou 310016, China;
*Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

Abstract CMV early enhancer can be used to improve the efficiency of promoters of other genes. The
impact of CMV early enhancer on the efficiency and specificity of AFP promoter determines whether it is suitable
for AFP promoter in targeted gene therapy of hepatocyte carcinoma. In this study, human AFP enhancer/promoter
and CMV early enhancer were cloned by PCR, and luciferase reporter vectors were constructed and transfected
into hepatocyte carcinoma Hep3B, HepG2 and SMMC7721 cells, cervical carcinoma HeLa cells and breast cancer
Bcap37 cells, with pGL4.74 vector as transfection control. Dual luciferase reporter assay was performed to analyze
the efficiency of AFP promoter in these cells. The results showed that CMV early enhancer can markedly improve
the efficiency of AFP enhancer/promoter in hepatocyte carcinoma cells (33.07-, 134.22- and 465.18-fold in Hep3B,
HepG2 and SMMC7721 cells respectively), and can also improve the efficiency of AFP enhancer/promoter in non-
hepatocyte cells significantly (335.73- and 1096.81-fold in HeLa and Bcap37 cells respectively). Therefore, the
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CMV early enhancer improves the efficiency of AFP enhancer/promoter without cell-specificity. Side-effects may

arise when applying CMV enhancer directly in AFP-targeted gene therapy of hepatocyte carcinoma due to nonspe-

cific expression of therapeutic genes in normal tissues.
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Numbers show base-count positions in pcDNA3.1(+) vector sequence or upstream of AFP gene transcription initiation site in human genomic DNA.
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Fig.1 Schematic illustration of construction of CMV early enhancer-AFP promoter transcription regulatory element
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3L K ZHDNACH R, SR I PCRYZ 43 il 7 19 N AFP
SR ) 5 7 AR )7, PCRECEYY ly: 95 °CAR
5 min, 2R FHEATI0MEIAH 1S 95 °C, 30 s; 58 °C,
30 s; 72 °C 30 so It Jia — MEFTE )G T-72 °CHkLL
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Fig.4 Combination of AFP enhancer and promoter
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Fig.5 Construction of luciferase reporter vectors
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R1 FEABEAAFPHER Rk

Table 1 Relative expression level of AFP in different cell lines

EHTES AFP/GAPDH(ACt)
Cell lines AFP/GAPDH(ACYt)
Hep3B 0.183 933
HepG2 -14.473 6
SMMC7721 —15.3818
HeLa -10.059 9
Bcap37 -14.011 5

AT LA O H i 98 40 e A AFP SR 41 )3 30 1 10 3%
({EHep3B. HepG2HISMMC772141 it o 43 51 $2 &5
33.07. 134.22F1465.181%), L AEHE & A i i 4
Ji h AFPEE 41 ) 3 1 1K) 2508 ({E HeLa i Beap3 741 i
HR o B3 335,73 011096.814%) . A, CMV 5 1
HAR T UK KHE B AFPE 413 3 1 (I3 R, Hy

k.

1 000.00

100.00

10.00

=
f=3
(=]

Relative luciferase unit(RLU)

o
—_
(=}

3 g

Ji I8 FRT I IR ¥6 7 2 a8 N R i 2 5 T JRe 4 e 1
A 2 R P T R AT A A A 1) P 6 9T B ART T T
St (VAT AN e ™, R BRI T AR B B2 AR5 1
AP DL 2 190 H IR 2 DRS00 g 40 e sl A 79697, /8
B ) PR VR T 7 AT SE MR R B T e Bk DA
BT X — SR B AL T B R v 7 15 0
B ) P R DRLVR T R — S SRR T S A H
i DAL 1) e o b9 40 M 38, i R FH ek 40 i
RSP JE 21 PR H I 2 DR 08 2 SE X — 3R
W =B, QR R e 40 vh 25 A s OB I A A =
(survivin)~ i b IS 5 S S 1 IV JE (telomerase re-
verse transcriptase, TERT). A 1-(midkine, MK).
Ji W BT )51 (carcinoembryonic antigen, CEA) LA A AT 5%
S I AFPAE L R 1 31

JHF 95 40 O SR e 1 Hh 3R IR AFP, 3X — R AT 4G
AFPJ3 B ¥4 i AT s 5L BT o e 4

o pGL4.10-AFP
s pGL4.10-CMVenhancer-AFP
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E7 FRIMEAPCMY R AL RIGE FITAFPEH B3 FRIEE/EA

Fig.7 Effect of CMYV early transcriptional enhancer on transcription activity of AFP enhancer-promoter in different cell lines

R2 FRIVOLRER S EF A LR MENEX PO REREE

Table 2 Relative luciferase activity in cells transfected by different luciferase reporter vectors

pGL4.10/CM Venhancer-AFP
pGL4.10/CM Venhancer-AFP

Thifidh

Fold increased

EITES pGL4.10/AFP
Cell line pGL4.10/AFP
Hep3B 81.50+14.95
HepG2 0.66+0.05
SMMC7721 0.20+0.00
HeLa 0.20+0.02
Bcap37 1.84+0.09

220.28+55.35
616.48+87.72

2 695.414267.30 33.07+9.88
89.09+9.77 134.22+24.38
94.55+19.22 465.18+86.66

1096.81+215.50
335.73436.17

R HU A3 B AL BRSOt R A (RLU)ES.D. o

The data are represented as mean relative luciferase units(RLU) from three replicates+S.D..
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)13 2 H A 23 40 o R S Y, DRI AT 0 ST 1%
a1 75 0] H T LLAFP A 8 1 b RIS ¥ e E 1
JH- g L ) PR R RV T
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Ik, 2 90 4% A 1 (hepatocyte nuclear factor,
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R0 BRG, AE AT FRATT E S8 e B T ANAFPS
¥, [k v BE T B AT 2 NHNFZS 4 A7 5 I AFP
Hang - 2k L i FIAFPIR 8) FROCR s HE A
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H e S 1 53 01X — EE 41 AFP 5 2178 H i 41
A -9 40 B R e R S A

AHHE TR BT R ) PR AR 2 DR 2844 (pGL4. 1045
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U5 8 2 T 3 D)t A () — B 249 LA B R R A
0y Rr” N SN e [ SIS £ e O W b K
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