Table S1. Primer sequences

Forward Reverse
BS
OPCML GTTTTTTTGTAGGGGAAGT TTATTAAATCACACACATAAACAA
HOP/OB1 TACAACCCTACCTAAAAAAAACCCC TTTTTTGGGGATAGATTTGATAGAT
MCAM TTTTTAAGTTAGGAGTTTGGGAGTT CCATTTACTCAAAAACAAAAATAACC
PGP9.5 ACTCAAAAAACACCCACCAACAAAT GTAGAAATAGTTTAGGGAAGA

DLC CCAAATAAATACCTTATAACCTTTA GAGGTGCGGTTATGTTTTGGT

NMDAR2B ATACC AACTA TTTTC AATTC CTCTC ATAAT GTAGA ATTTA GAGTA ATTAT
MSP (M-SP)
B4GALT1 GGTAGAAAAAGGTTATTTAGGAAACG AAACACAAAAATAACAACCCGTC

Trypsinogen-4 CTATACTCGAACTCCTCGCCG TTTCGGTTTCGGTTAGCGTGC

DCC CGTTGTTCGCGATTTTTGGTTTC ACCGATTACTTAAAAATACGCG

APC TTATATGTCGGTTACGTGCGTTTATAT GAACCAAAACGCTCCCCAT

Fhit GGGCGCGGGTTTGGGTTTTTAC GAAACAAAAACCCACCGCCCCG

p16 TTATTAGAGGGTGGGGCGGATCGC GACCCCGAACCGCGACCGTAA

SSBP2 TCGGTCGTTTAGTTAGAAGGTC GATACCCACGATTAATTTTTACGAT

B-actin TGGTGATGGAGGAGGTTTAGTAAGT AACCAATAAAACCTACTCCTCCCTTAA
MSP (UnM-SP)

SSBP2 GTTGGTTGTTTAGTTAGAAGGTTGA AATACCCACAATTAATTTTTACAAT
TagMan-MSP

SSBP2 ATTTTTGCGGTCGTAGCGGT TTCTACGACAAATCTAACGAA

ATATCCAAAACGCCGCGAAACTCC (Probe)
B-actin TGGTGATGGAGGAGGTTTAGTAAGT AACCAATAAAACCTACTCCTCCCTTAA
ACCACCACCCAACACACAATAACAAACACA (Probe)

RT-PCR

NMDAR2B GCCTGAGCGACAAAAAGTTC CATCTCCCCATCTCCAAAGA

DLC TTGAAGCCAAGGAAGCTTGTG TCGTCTGAATCGTCACTTCGT

SSBP2 AGTGAAGCAAAAGCCTTCCA GACACCTCCAAGTGCCTGAT

B-actin TGGCACCACACCTTCTACAATGAGC GCACAGCTTCTCCTTAATGTCACGC
Real-time RT-PCR

NMDAR2B ACGGCAGCACAGAGAGAAAT CCTGTTTTCAGGGAGAGCAA

DLC TTGAAGCCAAGGAAGCTTGTG TCGTCTGAATCGTCACTTCGT

SSBP2 AGTGAAGCAAAAGCCTTCCA ATCTCCTGGGGGAATGTTTC

Wntl CTCATGAACCTTCACAACAACGA ATCCCGTGGCACTTGCA

Wnt2 CCTGATGAATCTTCACAACAACAGA CCGTGGCACTTGCACTCTT

Wnt3a GCCCCACTCGGATACTTCTTACT GAGGAATACTGTGGCCCAACA

Wnt7b GCAAGTGGATTTTCTACGTGTTTCT TGACAGTGCTCCGAGCTTCA

Wnt10b GCGCCAGGTGGTAACTGAA TGCCTGATGTGCCATGACA

B-actin

TGGCACCACACCTTCTACAATGAGC

GCACAGCTTCTCCTTAATGTCACGC




Table S2. Summary of expression levels in proteins mediating Wnt siganaling.

TE1l MSE-Het-1A Het-1A HEK?293

Level + pSSBP2? M° + pSSBP2* +siR SSBP2°  + Sulindac® +siR SSBP2°  + Sulindac®
mRNA  Wntl nis 1 nis 0 n/s n/s nis

wnt2 nis 3 nis nis n/s 1 2

Wnt3a n/s 1 n/s 0 nis 1 2

Wnt7b 2 1 3 nis nis nis nis

Wnt10b n/s n/s n/s T n/s n/s n/s
Protein  p-LRP6 2 nic nic T 3

LRP6 A3 1 { 0 {

Dvi3 2 1 3 nlc 3

Axinl 1 3 nic 3 nlc

WIF 1 nlc 3 nic

Naked?2 nle 3 nic nlc 3

Wnt3a 2 1 nic nlc nic

Wnt5a/5b 1 nic 3 nic

Wnt7b nlc nlc T nlc

Note, mRNA and protein level were assessed by real time-RT-PCR and western blot analysis, respectively.
Statistical analysis was performed to compare mRNA expression level, and P<0.05 was considered significant (t-test).

1, increase ; 4, decrease.

n/s, not significant; n/e, not expressed; n/c, not changed; blank, not assessed.

®Expression compared with empty vector control-

transfectants.

PExpression compared with control-Het-1A

cells.

°Expression compared with control siRNA-transfectants.

dExpression compared with SSBP2 siRNA-transfectants in the absence of Sulindac (100 uM).



Table S3. Immunohistochemical analysis of SSBP2
in esophagus cancer tissue array with self-matching normal adjacent tissue.

Sex (Age) Position Pathology Grade Expression
F (49)
Al ESCC | +
A2 ESCC | +
A3 PN - anas
A4 PN - ++++
M (65)
A5 ESCC 1] ++
A6 ESCC 1l ++
A7 PN - ++
M (69)
B1 ESCC 1] ++
B2 *SM - ++
B3 PN - 4t
B4 PN - 4t
F (56)
B5 ESCC I +
B6 ESCC I +
B7 PN - +HHE
B8 PN - et
M (45)
c1 ESCC i +
c2 ESCC i +
c3 PN - et
ca PN - et
M (46)
cs ESCC I +
cé ESCC I +
c7 PN - +t
cs PN - +4t

PN, cancer adjacent normal tissue; *SM, Smooth muscle tissue. -, no grading
Note, expression level is indicated as; +, no or faint expression; ++, mild expression;
+++, moderate expression; ++++, strong expression.
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Fig. S1, continued

HOP/OB1

AAAACC GC CTACCGAAMAACC GACTAA CCGCGAACT CGAACGAACCORCCCT CGCGATCTAT CAAATCTAT CCCCAAARAAA

= l"m‘ﬂh“him ““ *l‘ulﬂ&“ Julaimim Ma‘. JWWJA .

AAAAACCACCTACCNAAAAAACCAACTAACCA CAAACT CAAACAAACCCACCCTCACAAT CTAT CAAATCTAT CCCCAAAAAAA
70 S0 14

e P

NNAANCNCCTA CNNAAAAAACCNACTAACCNCAAACT CAAACAAACCCACCCT CACAAT CTAT CAAAT CTATCCCCAAAAAAN
80

NNAAACCNCC ACNAAAAMCO\ACTAACCACAAAC CAAAO\AACCCACCCT(‘ACNA C ATCAAA C A CCCNAAAAAAN
S0 6l 70 S0 100

N JA“ALUL“UMz.a_;uuu.m_nu.mmmg‘mghA_m;ammu.uummuu




C

NEFH

"""""""""" W R BT RS W e W

L ,.mnh\bwmdu muhwtMMUMHMMMhm Wﬂw

H lluuu HH e n - R e e 1 llllullllmlll |ulIllh.lllllh..almr.hﬂ|+...|.1.1..".mllllm

[CCT CGATCCCCTACCCCGCCCCTCT CACTACGACGAAACCGAT CGACCGAAAAAC

AAACCCTCC TCCCCACCCT CTCACTACCAAAAAATT

et e D e B R D D D R ettt L

N NNNNNN NINN NNC GN GW\CCM NAN AAT CCT INCTAACCCQCTCCGAAMTCCTCTACCCG:TTCCCCGACCT CGAAMT cT CCTCTMCGCAACGTCGATTCCCCTTCCCT

210

v tw st wcarmwarcrs il i rrorrins borrssviriersevars e b re lrs renva wna weare v e wa b haa awinws

IAAACCCGACCNCGACGNC TAT AAAAAAACCGACGCCCTAATACTACCGCAATACCT CCCGCC CCGTC CCGACCT CGNGCACCTNCT ('AANNNTAAANNAANNNNN N
250 280 270

I mm el

230 240

280

A

310

VY HL

110

I'l'll‘ """ II‘II arnlvanal- I‘"I‘.‘l‘ll‘l’i swaws o e n i Bnldaa bl R e au B IR B2 o
CCTCNNN CCCCTACCCCACCCCTCT CACTACGACNAAACCAAT CAACCAAAAAACCN CAAA AAAAAAA NNGJ\MAMAN NAAACCCTCCTCCCCNCCCTCTCACTACCAAAAAA

160

lIll"Ill vl tawwwsnbie b evawawcnwwwwr i il #2-

cawsswswr HIFt tranwua b lwatnee:w mut (s =

srun-HlHaawncns ahilwwswetwwrnvuntir EUELW e tarzanvnwwncb b pecaonos B 5 pimioied
TAAACCCAACCN (‘.AA(‘AACTATAAAAAAACCAA(‘ACCCTAANNNTACNGCAATACCT CCNGNCCCGTCCNNN CCTCGNMACCTACTNAAACNNNNANN.AAA NTTAN INN
230 240 250 260 270 280 300 310 320 330

NL

Fig. S1, continued



Fig. S1, continued

C, continued NEFH

Illl‘l‘l--lll'l‘ll‘lll‘l- rl'l"'l‘l’ll"'ll'l‘lrlnr:rl """""" whucoo o R Pt & I P P R I L T A by S o T pe ey ey |
CTCCTCNNTCCCCTACCCCNNCCCTCTCAC I‘\CGACAAAAC'\N NNMACPN NMAAAC NN NNAAAAANAAM NN NN NAAAN NGAAACCCTCCTCCCCACCCT CTCACTAC CAAAAY
110 120 130 @0 *150 160 170 180 190 200 210 22

""" B P T w oot | 1 [ 1) [ [RU o | B0 Y § SOSUMES RO R | SRR T e ere I o L C] e T B S § B rpeepe ey J PR
A NNN NC CCAAC NNNNNNNNCTATAAAALLACN MCNCCC"AAI NN NANNGNAATACC CCNGNCNNGICCNGNCCTNGNNNNCC TACT MAACCNNAANAAANNTN
230 250 260 270 280 290 300 310 320

-------------------------- - w i lu'l"‘l'l'l'l'ﬂ "'Iw— [ 1N F T :l"'l'a"' w - H e awanwnd "l"'l"l‘l'rn Hlawsws u‘rl‘l‘lll'll"’l“
m N NNNNNN NNN ANN NANNI"ANN CCTCACTAACCORCTCMNANAT CCTCTACCCANTTCC NBICCT CNAAAANCTCCT CTAACWACNNCNAT TCCCCTTCCCTC
10 30 40 S0 @ 70 80 100 110

e LI L e L R e T a R L e —— FRU ] U7 [y wpy § | PR DT MY B -
T CNRNC CC CTA CCC ONN G CCT C TCAC TACGAN RAAC NN NNCA A G NRNNAAAC NN RIAAAN AN RN HOGNRN N VN NGAAA CCC T CCTCCCOR COOT &1 CACTACHANNA 1T
210




120

% of Control
()] (o]
o o

w
o
!

0

pSSBP2 -

+
TE2

TE4

pSSBP2

RT-PCR

WB

Fig. S2

+ - + pSSBP2

| (—

SSBP2




Relative Expression
(Fold)

SSBP2

1.2
~ 0.9 -
o
°
L

0.6 -
0.3 -

Relative Expression

0.0 -
Sulindac -

SSBP2

+ -

Wntl
4.0

3.0 1
2.0 1
1.0 1

0.0 -

Wwntl
4.0
3.0 -
2.0 -
1.0 -

0.0 -

1.5

1.0

0.5

0.0

Wnt2
4.0
3.0
2.0
1.0 -
*
0.0 -
C M
Wnt7b

Wnt3a

1.5 -

1.0 1

0.5

0.0 -

Wnt7b

*
C M
C

Fig. S3

Wnt10b
1.5 4
1.0 1
0.5 -
0.0 -

C M

+ pSSBP2

SSBP2
B-actin



Fig. S4
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Fig. S5
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Supplemental Figure Legends

Figure S1. Bisulfite-sequencing results of PGP9.5, HOP/OB1 and NEFH. DNA
methylation in the PGP9.5 promoter (A), but not in the HOP/PB1 promoter (B) was
observed in the Het-1A cells regardless of CSE exposure. In the NEFH promoter (C),
methylated CpGs were observed in 12 of 33 CpGs analyzed in the control-Het-1A cells,
so NEFH was methylation-positive in the control-Het-1A cells. In vitro methylated,
bisulfite-treated human normal lymphocyte DNA (NL) was used as a positive control
for gene methylation. C, control-Het-1A cells; M, MSE-Het-1A cells; S, SSE-Het-1A
cells. Filled circle, methylated CpG; *, 12-13 new methylated cytosines by MSE or SSE
exposure.

Figure S2. Tumor suppressive activity of SSBP2 in TE2 and TE4 cells. A, pSSBP2
(+) or empty vector control (-) were transfected into TE2 and TE4 cells where basal
level of SSBP2 was barely (TE2) and clearly detected (TE4), and after 3 days of
incubation, cell growth was examined by MTT assay. Ectopic SSBP2 expression
inhibited about 30% of the TE1 cell growth, but no significant difference was observed
in TE4 cell growth. *, P<0.05 compared to empty vector control (t-test). B, SSBP2
over-expression markedly decreased colony formation in TE2 cells. Colony focus
assays were performed after incubation in the presence of G418 (500 ug/ml) for two
weeks. Colonies were fixed and stained with 0.4% crystal violet solution (MeOH/Acetic
acid, 3:1), and photographed. C, To confirm the expression of SSBP2, TE2 and TE4
cells were harvested 48 hr after transfection, and RT-PCR and western blotting were
performed.

Figure S3. Expression level of proteins in Wnt signaling. A, In the control- and
MSE-Het-1A cells, the transcriptional expression of indicated Wnt members was
examined. The level of Wntl, Wnt3a, Wnt7b in the MSE-Het-1A cells was significantly
higher than in the control, but the level of Wnt2 and Wnt10b was decreased. C, control-
Het-1A cells; M, MSE-Het-1A cells. Relative expression (Fold) was calculated by
comparing the ratios of mRNA expression of genes to an internal control gene, B-actin.
Experiments were done in duplicate, and independent experiments were performed
twice. Values indicate means + SD. *, P<0.05 compared to the control-Het-1A cells (t-
test). B, Sulindac (100 uM), a Wnt pathway-specific inhibitor,? inhibited the expression
of Wntl and Wnt7b increased in the MSE-Het-1A cells, whereas it did not have



significant effect on the transcriptional level of SSBP2 and other Wnt members (data
not shown). C, SSBP2 expression in cells transfected with or without pSSBP2.

Figure S4. Wnt3a increases cell growth. hrwnt3a (100 ng/ml) was added for 3 days
into Het-1A cells (passage +24) (A), and for 18 days in TE2 cells (B), and the MTT and
colony focus assay, respectively, were performed.

Figure S5. SSBP2 gene knock-down in HEK293 cells. A, A siRNA pool targeting
SSBP2 and a non-targeting control were transfected into the HEK293. After 4 hrs of
transfection, Sulindac was treated at the indicated concentrations and incubated for
further 48 hr (upper). Sulindac (100 uM) was added for up to 3 days (lower). Cell
growth was assessed by the MTT assay. Experiments were done in four replicates, and
repeated twice. Values indicate means = SD. *, P<0.05 compared to cells transfected
with control siRNA in the absence of Sulindac (t-test); *, P<0.05 compared to cells
transfected with SSBP2 siRNA in the absence of Sulindac. B, HEK293 cells were
transfected with a non-targeting control (-) or SSBP2 siRNA (+), and incubated for 48
hrs. The mRNA level of Wnt members were examined by real time-RT-PCR analysis.
The mRNA level of Wnt2 and Wnt3a was increased by SSBP2 siRNA transfection,
which was decreased by Sulindac treatment. The expression level of the other genes was
not significantly changed. *, P<0.05 compared to the non-targeting control-transfected
cells.

Figure S6. SSBP2 gene knock-down in Het-1A cells. Het-1A cells (passage +32) were
transfected with a non-targeting control (-) or SSBP2 siRNA (+). After 4 hrs of
transfection, Sulindac (100 uM) was added and incubated for a further 48 hr. The
MRNA levels of Wnt members were examined by real time-RT-PCR analysis. The
mRNA levels of Wntl, Wnt3a and Wnt10b were significantly increased by SSBP2
SiRNA transfection, whereas Sulindac did not have a significant effect on expression of
Whnt. The levels of Cyclin D1 and c-Myc were also increased by SSBP2 knock-down,
but TCF1 and MMP-7 expression was not affected by SSBP2 siRNA transfection.
Relative expression (Fold) was calculated by comparing the ratios of mMRNA expression
of genes to an internal control gene, B-actin. Experiments were done in duplicate, and
independent experiments were performed twice. Values indicate means + SD. *, P<0.05
compared to cells transfected with control siRNA in the absence of Sulindac (t-test); *,
P<0.05 compared to cells transfected with SSBP2 siRNA in the absence of Sulindac.



