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hypothesized that pedestal formation would be necessary to induce
the observed nuclear accumulation of MAL-GFP. To test this
hypothesis we infected COS-7 cells with EPECDtir, which are
unable to build actin pedestals [17]. In COS-7 cells infected with
EPEC Dtir, MAL-GFP remained predominantly cytosolic, with
77.5% of cells6 1.75%, displaying no significant difference to the

0.3% FCS control 75.7%6 1.46% (Figure 4A and B). To confirm
that this loss of phenotype was due solely to the lack of Tir, we
infected COS-7 cells with EPECDtir rescued with a plasmid
carrying Tir (pTir [17]). COS-7 infected with EPECDtir/pTIR
efficiently rescued the MAL-GFP nuclear accumulation pheno-
type, with 57.38%6 1.73% of cells exhibiting nuclear localization

Figure 4. Tir is essential for EPEC induced MAL-GFP translocation. A. EPECDtir cannot induce the nuclear translocation of MAL-GFP. COS-7
cells were transfected with MAL-GFP, serum starved then infected with the indicated bacteria. The percentage of transfected cells that had MAL-GFP
in the nucleus, cytoplasm or both nucleus and cytoplasm was determined. Data are the means of at least 3 experiments where a minimum of 150
transfected cells were counted for each condition of each experiment. Values are means6 standard deviation. Relative to the uninfected control
*P =, 0.45, ** P = 7.272 7. B. Representative images from A, MAL-GFP- (green), F-actin (red), DNA/bacteria (blue). C. Phosphorylation of Tir residues
Y454 and Y474 is necessary for EPEC-induced MAL-GFP translocation. D. Representative images from C, F-actin (green), DNA/bacteria (Red). Scale
Bar = 20mm. E. Cells untreated or infected with EPEC for 3.5 hours were lysed and separated into 100,000 –g supernatant (S) or pellet (P) fractions.
Equal amounts were separated by SDS-PAGE and actin in each fraction detected using an anti-actin antibody. E9 F-:G-actin ratios from E were
quantified as described in materials and methods. The mean % F-actin from at least 3 experiments is shown6 standard deviation.
doi:10.1371/journal.ppat.1001332.g004

Figure 3. Transcription of SRF target genes is activated by EPEC infection. Transcription of SRF target genes measured by quantitative
polymerase chain reaction (qRT-PCR). Data are the means of at least 3 experiments6 standard deviation.
doi:10.1371/journal.ppat.1001332.g003
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cytoplasm and the nucleus. Perhaps MAL has a higher binding
affinity for SRF than G-actin, and upon entering the nucleus,
preferentially complexes with SRF and is retained in the nucleus.

Transcription of SRF is controlled by SRF its self [47], the
overexpression of SRF may be interpreted by the cell as activation
of the pathway, leading to an upregulation of SRF target genes



To generate constructs for mammalian expression of ABRA,
SRF, FLRT3, TESK1and C22orf28 the coding sequences were
amplified from cDNA clones in pCMV-SPORT6 obtained from
Open Biosystems. Coding sequences were amplified using the
primers in Table 1.

After digestion with the appropriate restriction enzymes, the
coding sequence was subcloned into N-terminally tagged pCMV-
3xFlag or -3xMyc vectors derived from the pCMV-Myc vector
(Clontech, catalog no. 631604).

Transfections and knockdowns
COS-7 cells were plated onto 18 mm glass coverslips in 12-well

plates at a density of 46 104 cells per well. After 24 h cells were
transfected in antibiotic-free medium with MAL-GFP plus additional
myc- or Flag- tagged constructs (in a modified pCMV vector,
Clontech, USA), where noted, at a 1:1 ratio, using GeneJuice
(Novagen, UK), according to the manufacturers instructions. 18 h
post-transfection cells were washed twice in PBS and incubated in
DMEM 0.3% FCS for a further 18 h, prior to bacterial infections.

RNA interference
COS-7 cells were plated onto 18 mm glass coverslips in 12-well

plates at a density of 46 104 cells per well. After 24 h, 20 pmol of

modified RNA oligoduplexes (Stealth RNAi; Invitrogen), were
transfected into each well using X-tremeGENE (Roche), according
to the manufacturers instructions. siRNA silencing sequences are
shown in Table 2.

Cells were serum starved 48 h post-transfection as described
above and infected, fixed and stained as described below.

Reverse transcription and real-time PCR



guidelines. Cells were infected as described above. 3.5 hours post
infection samples were washed once in PBS, scraped and lysed
with a bent 21 gauge needle in LAS2 lysis buffer. F-actin was then
separated from G-actin by centrifugation at 100,0006 g for 60 min
at 37uC. The F-actin-containing pellet was resuspended in LAS2
buffer containing 2
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