
Supplementary Table S1.

Sequences of primers used for quantitation of mRNAs by real-time RT-PCR.

Gene 5’ Forward primer 3’

5’ Reverse primer 3’

GAPDH CCACCATGGAGAAGGCTGGGGCTC

AGTGATGGCATGGACTGTGGTCAT

ELF3 AGAACAGCAACATGACCTACGAGAA

GGCCTCGAGTGGTCCGTGAGTTT

Matriptase-1 CTGCTACATCGATGACAGAGGATT

CAGCAGCGCGATGTCATAGTCGAA

EpCAM GGTGATAGCAGTTGTTGCTGGAAT

GTGTCCATTTGCTATTTCCCTTCTT

E-cadherin GACTCGTAACGACGTTGCACCAA

GTCAAACACGAGCAGAGAATCATAAG

Claudin-1 CTATGACCCTATGACCCCAGTCAAT

CTTTCCCGCTGGAAGGTGCAGGTTTT

COX2 CAGGCTAATACTGATAGGAGAGACTAT

GGATGCCAGTGATAGAGGGTGTTA

IL1a GACTGCCCAAGATGAAGACCAA

CAAGCACACCCAGTAGTCTTGCTTT

IL1b CTCCACCTCCAGGGACAGGATATG

CGCTTTTCCATCTTCTTCTTTGGGTAA

IL6 TCCAGTTCCTGCAGAAAAAGGCAAA

GCTGCGCAGAATGAGATGAGTTGT

IL8 CCTGATTTCTGCAGCTCTGTGTGAA

GCTCTCTTCCATCAGAAAGCTTTACAA

CXCL1 CGGACCCCACTGCGCCCAAAC

TCCCTTCTGGTCAGTTGGATTTGT

Snail1 CACGCTGCCCTGCGTCTGCGGAAC

GTGGGCCCGCAGGTTGGAGCGGTCA

Snail2 CTGCGGCAAGGCGTTTTCCAGA

CAGATGAGCCCTCAGATTTGAC

I�B GCTGGGCCAGCTGACACTAGAAA

CAAATATACAAGTCCATGTTCTTTCAG



Supplementary Table S2.

Induction of Snail target gene expression by 4-hydroxytamoxifen. mRNA levels of Snail target

genes in HN13 cells expressing either Snail1-ERT2 or EGFP-ERT2 that had been induced with

10
-7
M 4OHT, relative to the corresponding uninduced cells receiving only the DMSO vehicle, as

measured by microarray or real-time PCR. (n.d. = not determined)

Induction by 4OHT

Snail1-ERT2 EGFP-ERT2

Gene

Expressed
Microarray

Real-time

PCR

Real-time

PCR

ELF3 n.d. 0.62 1.0

Mat1 0.39 0.05 1.4

EpCAM 0.48 0.24 0.93

Ecad 0.58 0.26 0.80

Cldn1 0.38 0.22 0.71

COX2 7.7 18 0.78

IL1a 2.1 2.0 0.86

IL1b 3.5 13 0.99

IL6 2.6 n.d. n.d.

IL8 14.5 75 0.86

CXCL1 1.9 n.d. n.d.



Supplementary Table S3.

Up-regulation of cytokine secretion in keratinocytes by Snails. Media conditioned for 3 days by

HN13(TVA) cells expressing the indicated gene were assayed for cytokines by ELISA (average of

duplicates).

Immunoreactive protein (pg/ml)

Gene IL1a IL1b IL6 IL8 CXCL1

Control 36 1.8 20 65 325

Snail1 101 4.8 6700 9100 20300

Snail2 64 3.2 440 1520 6155

delSNAG 32 1.2 13 190 470

RelA 83 3.8 102 1425 2730



Supplementary Table S4.

Expression of Snail target genes in A431(TVA) and HaCaT(TVA) keratinocytes. Clones of

A431 and HaCaT cells that stably express TVA were generated by the same methods used to

generate HN13(TVA), enabling them to be transduced using RCAS retroviral expression vectors.

RCAS vectors were used to express EGFP, Snail1, Snail2 or RelA in A431(TVA), and the total

mRNA levels of Snail1 (Sna1), Snail2 (Sna2), COX2, IL6, IL8, CXCL1 and matriptase-1 (Mat1)

relative to control cells transduced with EGFP (=1.0) were determined using real-time PCR, as

described for HN13(TVA) cells. The means and standard errors of the mean are shown (n=3

independent experiments).

Relative total mRNA levels ± SEM

Gene COX2 IL6 IL8 CXCL1 Mat1 Sna1 Sna2

Snail1 1.93

±1.24

12.4

±4.3

13.4

±3.0

7.26

±2.43

0.27

±0.10

2000

±723

0.71

±0.16

Snail2 0.82

±0.31

4.72

±1.45

7.40

±2.22

4.13

±1.40

0.29

±0.06

0.83

±0.18

20.2

±7.8

A431

(TVA)

RelA 1.26

±0.76

19.9

±12.5

17.7

±3.6

9.33

±1.76

0.68

±0.06

1.41

±0.48

0.84

±0.21

Snail1 3.66

±0.14

2.09

±0.75

1.80

±0.42

1.13

±0.17

0.80

±0.13

1630

±700

1.70

±0.31

Snail2 2.06

±0.32

1.36

±0.19

2.46

±0.77

1.53

±0.15

0.92

±0.10

1.41

±0.60

3.88

±0.58

HaCaT

(TVA)

RelA 1.82

±0.96

11.0

±7.2

32.4

±17.7

3.14

±1.45

0.52

±0.10

8.27

±4.63

2.95

±1.87



Supplementary Table S5.

Expression of transduced genes in HN13(TVA). RCAS vectors were used to express EGFP,

Snail1, Snail2 and/or EGFP-HA-I�B(S32,36A) (I�B) in HN13(TVA) cells, and the total mRNA

levels (endogenous and RCAS origin) relative to control cells (EGFP) were determined using real-

time PCR. The means and standard errors of the mean are shown (n=6 independent experiments for

EGFP and Snail2, n=7 for Snail1).

Relative total mRNA levels ± SEM

Gene Snail1 Snail2 I�B

EGFP 1.00±0.20 1.00±0.11 1.00±0.40

Snail1 3800±1500 0.66±0.16 0.77±0.09

Snail2 0.75±0.09 8.6±3.2 0.71±0.15

EGFP+I�B 1.34±0.35 1.18±0.45 33.8±8.9

Snail1+I�B 700±210 0.71±0.27 28.6±6.7

RCAS

Snail2+I�B 0.59±0.04 3.3±1.2 27.6±6.6



Supplementary Figure S1

p<0.05

p<0.0001

Supplementary Figure S1.
Snail2 expression increases with progression to malignancy and local recurrence of
HNSCC. Microarray fluorescence data (arbitrary units) pertaining to the expression of
Snail2 in head and neck tissues (normal tissue, HNSCCs that did not recur following
treatment and HNSCCs that recurred locally following treatment) were extracted from
Ginos et al. (Cancer Res, 64: 55-63, 2004) and analysed for identical medians
(horizontal bars) by Mann-Whitney U-tests. Statistically significant increases in Snail2
expression from normal to non-recurrent malignant and from non-recurrent malignant
to recurrent malignant are indicated.



2 6 9 R4 8 EGFP

- + - + - + - + - + - +

0.0

1.0

2 6 9 R4 8 EGFP

A

B

C

Snail-1 ERT2 mycN- -C

Supplementary Figure S2

Supplementary Figure S2.
4-hydroxytamoxifen-inducible repression of E-cadherin in MDCK clones expressing
Snail1-ERT2. (A) Scheme of the structure of Snail1-ERT2, showing the Snail1 open
reading frame fused to the mutant estrogen receptor hormone-binding domain and a
myc epitope tag. (B) Clones of G418-resistant MDCK cells from cultures that had
been stably transfected with the Snail1-ERT2 expression plasmid were transiently
transfected with a mouse E-cadherin promoter(-201 to +131)-luciferase plasmid and
maintained for 2 days in the absence or presence of 4-hydroxytamoxifen (4OHT).
Their firefly luciferase activities relative to RSV-RL were measured and used to
calculate the ratio of E-cadherin promoter activity of control to 4OHT treated cultures.
(C) Parallel cultures were lysed in SDS-PAGE sample buffer and analysed by
immunoblot for endogenous E-cadherin protein using a mouse monoclonal antibody
(#610181, BD Transduction Laboratories, San Diego, CA). The data for four clones
that demonstrated a morphological EMT-like response to 4OHT (2, 6, 9 and R4), a
fifth (clone 8) that showed no morphological response to 4OHT and control MDCK
cells that had been stably transfected with an EGFP expression plasmid are shown.



Supplementary Figure S3

Supplementary Figure S3.
4-hydroxytamoxifen-inducible morphological responses in an MDCK clone expressing
Snail1-ERT2. (A) Phase contrast photomicrographs of control EGFP transfected
MDCK cells (top) or Snail1-ERT2 transfected cells (bottom, clone 9 in Figure 1),
grown in the presence of solvent control (Con, left) or 4OHT (right) and plated at low
density onto tissue culture plates. (B) Immunofluorescent localization of E-cadherin in
MDCK/Sna i l 1 -ERT2 ce l ls g rown at h igh dens i t y. (C ) Phase con t r as t
photomicrographs of MDCK/Snail1-ERT2 cells grown in normal culture medium in a
three-dimensional type I collagen gel for 1 week, after which solvent as a control or
4OHT was added to each culture, as indicated. The cyst-like structures that were
apparent after one week did not change appreciably after 8 more days (left) unless
4OHT was added (right), by which time invasion of the collagen matrix had occurred.
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Supplementary Figure S4.
Highly effective transduction of HN13(TVA) cells with RCAS plasmids. (A) HN13(TVA)
(left four panels) and untransfected HN13 cells (right four panels) were exposed to
culture supernatants (0.2�m filtered) from DF1 cells that had been infected with an
RCASYGWB vector driving expression of EGFP-RLh. Phase contrast images and the
corresponding fluorescence fields (excitation=488nm, emission=520nm) demonstrate
a >90% transduction in the HN13(TVA) line, but none in the HN13 cells. (B)
Immunofluorescent staining with anti-TVA monoclonal antibodies of HN13(TVA) (left)
and a negative clone (right), with DAPI counterstain to visualize nuclei.



Supplementary Figure S5

Supplementary Figure S5.
Expression of I�B in keratinocytes. HN13(TVA) cells were transduced with RCAS
retroviral vectors driving expression of EGFP (Control), Snail1 or Snail2 and super-
transduced with RCAS driving expression of EGFP-HA-I�B(S32,36A), as indicated
above each lane. Lysates of the cells were electrophoresed in sodium dodecyl sulfate
polyacrylamide gels, blotted onto polyvinyldifluoride membranes and probed with
mouse antibodies MAB4299 (R&D Systems, Minneapolis, MN) for total I�B (left
panel) or HA.11 (Covance, Berkeley, CA) for EGFP-HA-I�B(S32,36A), only. The left
lane in each blot has size markers (MagicMark XP, Invitrogen, Carlsbad, CA),
indicated in kDa. The asterisk and double asterisk mark the positions of full-length
EGFP-HA-I�B(S32,36A) and I�B, respectively. The down-regulation of endogenous
I�B by the exogenous super-I�B is characteristic of inhibition of NF�B in the cells,
which drives endogenous I�B expression (Le Bail, O., Schmidt-Ullrich, R., and Israel,
A. Promoter analysis of the gene encoding the I kappa B-alpha/MAD3 inhibitor of NF-
kappa B: positive regulation by members of the rel/NF-kappa B family. EMBO J.
1993;12:5043-5049).


