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Transcriptional Activity Assessment of Two Different Eukaryotic

Promoters In Vitro and In Vivo
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Xinxiang Medical University, Xinxiang 453003, China)

Abstract As a key element of a plasmid, the promoter determines the transcriptional activity of the
exogenous genes. In order to screen for the effective promoter inside plasmid used in studying gene function, the
transcriptional activity of two commonly used promoters, CMV and CAG were compared in vitro and in vivo by
the fluorescence intensity of enhanced green fluorescent protein (EGFP). Firstly, the target gene N-cadherin (N-cad)
was cloned into the plasmid of pCAG-MCS-EGFP, and confirmed by colony PCR, double digestion and sequence.
Subsequently, these two plasmids (pEGFP-N-cad and pCAG-N-cad-EGFP) were transfected into HEK293T in vitro
by calcium phosphate coprecipitation technique, and imaged under a fluorescence microscope, then the expression
of N-cad was confirmed by Western blot and RT-PCR. Thirdly, the two plasmids were transfected into chicken
embryonic spinal cord by electroporation, and imaged under a stereo fluorescence microscope. Finally, the EGFP

positive spinal cords were selected and confirmed by frozen section under a fluorescence microscope, Western blot
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and RT-PCR. The results showed that these two promoters had equivalent transcriptional activity in vitro, but the

artificially designed CAG promoter could effectively drive target gene expression in vivo when compared to the

CMYV promoter that originated from cytomegalovirus.
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Table 1 Primer sequences
HEH IR HI(5'—3") B FE(CC) il JT BRI (bp)
Gene Oligonucleotide sequence (5'—3') Temperature (°C) Species Size (bp)
Sense: CCA CAG ACATGG AAG GCAATC C
N-cad 60 Mouse 198
Antisense: CAC TGA TTC TGT ATG CCG CAT TC
Sense: GAA GGT GAA GGT CGG AGT
GAPDH 60 Human 226
Antisense: GAA GAT GGT GAT GGG ATTTC
Sense: TAA AGG CGA GAT GGT GAAAG
GAPDH 53 Chicken 244

Antisense: ACG CTC CTG GAA GAT AGT GAT
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EGFP [ MCS [ Beta-chinken actin promoter

GAATTC CCCGG GGATCC TCTAGA GTCGAC CTGCAG AAGCTT GC

EcoR 1

CTCGAG CAGCGCTG GTCGAG AGATCT
Xho 1

BamH 1 Sal 1 Hind TII

Bal 11

(C)  PCR primers for the amplification of N-cad gene cloned into pCAG-MCS-EGFP

Sense:
EcoR 1
Antisense:
Bgl 11
(D) M 1 2
7 000 bp,
4 000 bp
2000 bp

5'-GCGAATTCATGTGCCGGATAGCGGGAGC-3'

5'-GCAGATCTGTCGTCACCACCGCCGTACAT-3’

A: pEGFP-N1JiUh 45K 18 12 2 vi A 5, B: pCAG-MCS-EGFP SRz 45 K4 18] e 2 il 145 C: PCRYMHYN-cad i 514); D: PCRY MEN-cad 1) BifiR
B FL UKk 45 5 E: TATAPCR(URI2UKIE) S EcoR UNIBg TIXUME U] (3 4k (B BB I ek 4 2«

A: map of the vector pEGFP-N1; B: map of the vector pCAG-MCS-EGFP; C: the primers used in the amplification of N-cad gene; D: PCR products of
N-cad were analyzed by electrophoresis; E: the results of colony PCR (lane 1 and 2) and digestion of pPCAG-Ncad-EGFP by EcoR I and Bg/ 1I (lane 3

and 4).

El1 pCAG-N-cad-EGFP&;{A&#)3E & I8iE
Fig.1 The construction and identification of pCAG-N-cad-EGFP
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A~D: # % JJpEGFP-N-cad. pCAG-N-cad-EGFP. pEGFP-N1HIpCAG-MCS-EGFP U Fft JFORi 73 5 5 Y HEK 293 T 41 fitd J5 [¥19¢ 't 45 %, B: Western
blothS I 1 3 PU e J5i bz 43 93 4 Y HEK 293 TN il /5 N-cad-EGFPAE 8 [ /K1 [ 3K 3% F: RT-PCREG I 1 ik PUFf 5ok 43 ) % Y- HEK 293 T 4N i f&

N-cadfEFE R KT _BIRFRIL .

A~D: the fluorescence results of HEK293T cells after being transfected by the plasmid of pEGFP-N-cad, pCAG-N-cad-EGFP, pEGFP-N1 and pCAG-
MCS-EGFP, respectively; E: protein expression of N-cad-EGFP in HEK293T cells after being transfected by the plasmids mentioned above; F: gene

expression of N-cad in HEK293T cells after being transfected by the plasmids mentioned above.
E2 pEGFP-N-cad & pCAG-N-cad-EGFPR#i4E L HEK293 TZH 45 R
Fig.2 The results of HEK293T cells after being transfected by the plasmid of pEGFP-N-cad and pCAG-N-cad-EGFP

RIE(E3THIEI3K) . 1117 #I3E A pCAG-N-cad-EGFP
ML st ek A 4 R, IR n] L B )
58, B Ja Ve AR U1 (EI3G~EB 45 Rt —
i, pPCAG-N-cad-EGFP ] {F A& P i1 80 15 M e 4%
) Western blotFIRT-PCR S5 25 4L (#3181 &1 3K) 46 iiE
T IR HED, W H A FE RIN-cad 7E 2 i L mRNA
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PR BIF SRS DR D BRI () A AL e R A

BT Mo T A B K B 1) 3 FIN-cad
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GAPDH
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A~C: E2.533 A5 ff v e pEGFP-N-cad JFURE i 4K SE 8 4 R ESIN A U0 BB B2 45 4L, D~F: E2.5%9 IR 454 i H pCAG-N-cad- EGFP)T*x‘fFft
LA BESH AR 9 WA B G A5 R G~ E2.5X9 IR A5 i L4 pCAG-N-cad-EGFP UKL 5 4K SEW7 (4L R ESHUM, ¥ iUl i 481 1 98 WAl B
4L T Western bloth #llpPEGFP-N-cad. pCAG-N-cad-EGFP. pEGFP-N1M1pCAG-MCS-EGFP U U3 531 v 0 JA 0 6 i N-cad-EGFPfﬁ
FIZCE LIk Ke RT-PCRAS I _E ik U JFORE 53 73] HLFE XS IR AT 56 J5 N-cad (e BRI B Rk .
A~C: the results of pPEGFP-N-cad being transfected into chicken spinal cord by electroporation; D~F: the results of pCAG-N-cad-EGFP being
transfected into chicken spinal cord by electroporation; G~I: the results of frozen section after pPCAG-N-cad-EGFP being transfected into chicken spinal
cord by electroporation; J: protein expression of N-cad-EGFP in chicken spinal cord by electroporation; K: gene expression of N-cad in chicken spinal
cord by electroporation.
E3 38088 K B pEGFP-N-cad FlpCAG-N-cad-EGFP [Ffi 45 52
Fig.3 Target gene expression of pEGFP-N-cad and pCAG-N-cad-EGFP after being transfected by electroporation
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iE, RYICMV A Bl 1 AEI AR A e o5 H IR SRE DA P4

B A TAE; MpCAG-MCS-EGFP 5tk LAAH ) i
UG B0 BTS2 B B R (a9, Ja s g R
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KICAGA B ARG N B AT 1 e s v 1k
D P b J3 B AR PN A SR R T I O
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H GBI TR AN S B 5 20, [R5 52 2
i = B BT LEI R . i, N B e
et e NHE IS, K620 N Jo i R B4 H B 5 1Y)
Il ACRE REO T CAGHE 4 9 6 2% 2 [H B-actin )
Ja s, Hrr ek Rk FE AR, s
CMV i 8l 17544 N 52 2046 3= B AL 61 7 15 7T g
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