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Establishment of a stable and inducible mammalian cell line
expressing influenza virus A M2 protein
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Abstract: Matrix protein 2(M2) is an integral tetrameric membrane protein of influenza A virus, which functions as ion
channel. M2 sequence has shown remarkable conservation, so there has been growing interest in it as “universal” vaccine. In
order to establish a stable 293 cell line that express M2 protein under the control of the tetracycline operator, M2 gene was
obtained by PCR amplification from the plasmid containing the segment 7 of influenza A virus strain A/PR/8/34 firstly. The PCR
product was cloned into BamH I /Not 1 restriction site of pcDNAS5/FRT/TO vector, and cotransfected with pOG44 which express
Flp recombinase into Flp-In T-REx-293 cell. Integration of pcDNAS/FRT/TO-M2 into the cell genome at the Flp Recombination
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Target (FRT) site brought the SV40 promoter and the initiation codon in frame with the hygromycin resistance gene. Thus, stable

cell lines were selected for hygromycin resistance. The expression of M2 protein from hygromycin-resistant cell was induced by

addition of tetracycline into the cell culture media, and then tested by indirect immunofluorescence assay (IFA). 16 strains with high

expression of M2 were selected. After subculturing for more than ten passages, the cell lines still stably expressed M2 protein. No M2

protein could be detected without tetracycline induction, suggesting that the expression was strictly controlled by tetracycline

operator. The cell lines expressing M2 will be useful for further functional studies of M2 protein, detection of immune response

against natural structure M2 protein and development of live attenuated influenza virus vaccine with reverse genetics technique.
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Fig. 1 Construction and integration principle of the expression vector pDFT-M2. (A) Construction of pDFT-M2. (B) The Flp recombinase

expressed from pOG44 catalyzes a homologous recombination between the FRT sites in the host cells and the pDFT-M2. Integration of the

expression construct confers Hygromycin resistance and Zeocin sensitivity to the cells.
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Table 1 Primers used in the study

Primer
name

IF GGATCCACCATGAGTCTTCTAACCGAG (BamH 1)
IR TTTCTGATAGGCGTTTCGACCTCG

2F CGAGGTCGAAACGCCTATCAGAAA

2R GCGGCCGCTCATTACTCCAGCTCTATGCT (Not 1)

The restriction enzyme sites for BamH [ (GGATCC) and Not |
(GCGGCCGC) included in the PCR primes are indicated by
underlining.
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Fig. 2 Isolation of M2 gene by PCR. 1: PCR product of M2
gene; M: DNA marker DL2000.

bp M1 1 2 M2 bp

7 500
5000

2500

— 500

250

3 EAERNBIWNEYIEE

Fig. 3 Identification of recombinant pDFT-M2 by enzyme
digestion. M1: DNA marker DL15000; M2: DNA marker
DL2000; 1: pcDNAS/FRT/TO digested with BamH [ and Not 1 ;
2: pDFT-M2 digested with BamH | and Not | .
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TR M2 BRI R 23K FORLRE G 21 15 32 20 i i 2
K (B 5),

4 Flp-In-T-REx-293 il 5% M2 % &K F E(200x)
Fig. 4 Detection of M2 protein expressed in Flp-In-T-REx-293
cells with IFA (200x). pDFT-M2 transfected Flp-In-T-REx-293
cells. (A) With tetracycline induction. (B) Without tetracycline
induction. (C) Negative control cells inducted with tetracycline.
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Fig. 5 Identification of pDFT-M2 integrating into cell genome
by PCR. M1: DNA marker DL2000; 1: Genome DNA from
cells transfected with pcDNAS/FRT/TO; 2: Genome DNA from
cells transfected with pDFT-M2.
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Fig. 6 Detection of Zeocin sensitivity of 293 cells transfected
with pDFT-M2. (A) Without Zeocin in cell culture media. (B)
With Zeocin in cell culture media.
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IRACF A W A8k, U B FRATTAG A 0 40 i JR AR
PEARSF, 55 5 UM 10 fR4HH TFA A0 25 5 WA
TA. Bo RIECER 40 MR AE A N Hygromycin B 985 3%
B SRR 10 48, [RIFEILRE B8RS M2 iR
H, 4R ILE7C, BEUZ bk # iR
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(200x)

Fig. 7 Detection of M2 protein expressed in the transfected
293 cells with IFA after serial passaging. (A) The fifth passage.
(B) The tenth passage. (C) The tenth passage without
Hygromycin B.
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