Supplementary Data

Supplementary Table 1. sSiRNA/shRNA sequences used in this study

SiRNAs/shRNAs

Sequence (5’ - 3°)

si-GABPA #1
Si-GABPA #2
si-GABPA #3
si-GABPB1 #1
si-GABPBL1 #2
si-GABPB1 #3
si-GABPB2 #1
si-GABPB2 #2
si-GABPB2 #3
si-HDAC1
si-Spl #1
Si-Spl #2
si-Spl #3
si-NC

sh-Sp1

sh-NC

GCAGGGAUCUUAAGGACAATT
GAGCCAACUUUCAUACAUATT
GCAGAUAGCUAUUAAUCCUTT
GCAAAUGGAGCUCCCUUUATT
GCUGAUGUACACACGCAAATT
GCUCCAUUGUCCAAUUCUUTT
GGGAAAGAGGUUGCUAGAATT
CCAAGGAAGCAAUGCAGAAUTT
CCCUCUGGGUAAUAUCCAATT
GGCUCCUAAAGUAACAUCATT
AAGCGCUUCAUGAGGAGUGTT
CCAACAGAUUAUCACAAAUTT
GCCAAUAGCUACUCAACUATT
UUCUCCGAACGUGUCACGUTT
ACTCCTTCAGCCCTTATTA
CCTAAGGTTAAGTCGCCCTCG

Supplementary Table 2. gRT-PCR primers used in this study

Genes Forward (5° - 3°) Reverse (5° - 3°)

p-actin GCACAGAGCCTCGCCTT GTTGTCGACGACGAGCG
GABPA TGGATACAGTGCAGCGGAGTTG GCAGAGAAGCAGTAGCCAGAGC
GABPB1 CGGCACGAGCAGGTCAAGAT CAGCAGTACCTCTGTGGTGGAA
GABPB2 TGGTCATCCTCCAGGAAGCAAT GCAGCCATACTCACAGGGTCAG
Spl CAATGGTAATGGTGGTGGTGC CCTGGGAGTTGTTGCTGTTCT
Spl-3°

UTR

GGATGCAAGGTAGCATGGGT

TCCCACCTTCAAAGAGGCAC




Supplementary Table 3. Antibodies used in this study

. Catalogue Dilution ratio
Antibody Source Number (Western blot)
anti-H3K9ac Abcam ab10812 /
/
anti-H3K27me3 Cell Signaling Technology #9733
anti-GABPB1/2 Santa Cruz sc-271571 1:500
anti-GABPA Santa Cruz 5c-28312 1:500
1:3000
anti-total Spl Cell Signaling Technology #8535
anti-phosphor-Sp1 1:3000
(Thrd53) Abcam ab59257
anti-rabbit 1gG Abcam ab6715 /
anti-mouse 1gG Santa Cruz sc-2025 /
1:2000
anti-phospho-Erk1/2  Cell Signaling Technology #4370
anti-total Erk Bioworld Technology BS6426 1:2000
anti-HDAC1 Abcam ab7028 1:2000
anti-TERT Santa Cruz sc-377511 1:1000
anti-GAPDH Abmart M20006 1:5000




Supplementary Table 4. ChIP-qPCR primers for the TERT promoter

Target Position Forward (5° - 3’) Reverse (5° - 3°)

TERT  -209/-47 GCGCTGCCTGAAACTCGC CGTCCTGCCCCTTCACCT
Negative -804/ o\ cTACATGGTACTGGCATAA  ATGTTCTTGGCACCTTTG
control 8384

Supplementary Table 5. Mutagenesis primers for Thr739 of Spl

Sequence (5’ - 3’)

Forward GGCAGTGGCACTGCCGCTCCTTCAGCCCTTATTAC

Reverse GTAATAAGGGCTGAAGGAGCGGCAGTGCCACTGCC
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Supplementary Figure 1. The effect of the blockade of ERK signaling on the expression of
GABPA or GABPB1/2. a Western blot analysis was performed to detect the expression of p-
ERK, t-ERK and GABPA in A375, 8305C, BCPAP and MDA-MB-231 cells transfected with the
indicated siRNAs. b The indicated cells were treated with DMSO or 100 nM trametinib for 6 h
and 24 h, respectively, and western blot analysis was then performed to detect the expression of
p-ERK, t-ERK and GABPA. The indicated cells were similarly treated with DMSO or 100 nM
trametinib for 6 h and 24 h, respectively, and gRT-PCR (c) and western blot (d) assays were then
performed to detect the expression of GABPB1/2. GAPDH was used as a loading control for
western blot analysis. 18S rRNA was used as a reference gene for gRT-PCR assay. Data were
shown as mean +£SD. *, P <0.05; **, P <0.01.
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Supplementary Figure 2. The specificity of ChIP-gPCR assay was validated by determining the
binding capacity of GABPA (a) and Sp1 (b) to the region lacking GABPA/Sp1 binding site.

Data were shown as mean *SD.
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Supplementary Figure 3. Western blot analysis was performed to determine the effect of Spl
knockdown on the levels of GABPA, p-ERK and t-ERK in the indicated cancer cells. GAPDH

was used as a loading control.
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Supplementary Figure 4. ChIP-gPCR assay was performed to evaluate the effect of Spl
knockdown on the binding of GABPA to TERT promoter in AGS and RKO cells. Data were

shown as mean *+SD.
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Supplementary Figure 5. a Co-IP assay of whole-cell lysates derived from the indicated cells
treated with trametinib or DMSO to validate the interaction between Spl and HDACL. b ChlP-
gPCR assay was performed to evaluate the effect of trametinib treatment on the binding of
HDAC1 to TERT promoter in the indicated cells. ¢ Co-IP assay of whole-cell lysates derived
from the indicated cells treated with trametinib or DMSO to validate the interaction between Spl
and GABPA. Data were shown as mean =SD. *** P <0.001.
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Supplementary Figure 6. a Western blot analysis was performed to determine the effect of
HDAC1 knockdown on GABPA expression in AGS and RKO cells. GAPDH was used as a
loading control. b ChIP-gPCR assay was performed to evaluate the effect of HDAC1 knockdown
on the binding of GABPA to TERT promoter in AGS and RKO cells. Data were shown as mean
+SD.
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Supplementary Figure 7. The indicated cells were transfected with empty vector, wild-type
(Sp1-WT) or mutant Spl (Sp1-T739A) expression construct. a gPCR assays with the primers
targeting the 3’UTR of Sp1 mRNA were performed to validate the expression of endogenous

Spl. b western blot analysis was then performed to detect the expression of Spl, GABPA, p-



ERK and t-ERK in the above cells. GAPDH was used as a loading control. **, P <0.01; ***, P
<0.001.
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Supplementary Figure 8. Western blot analysis was performed to determine the effect of
GABPA knockdown on the levels of phosphorylated Sp1 (p- Spl) and total Spl (t- Spl) in the

indicated cancer cells. GAPDH was used as a loading control.

1 19 20 3

450 QD E S MDELTAY NGGLIGHGGREAF 5Ol [QESQPSPLALLAA' IESPHENSNNSQGP5Q5GGTGEL
mouse [EPIPIEITIVEIAR cunccBncclling sofirs GGGRIOE S QPSP LALLAATCSRIESFNENSNNSQGPS0SGaTGELDLTAR

MTKREAEELIE T
MTEREAEELIED

Auman
Mouse

IDGTEKAK:

SIVEQTYINPAECVSQAIDINEPIG!
IDGTEKAE Ty

vfiPAECVSQAIDINEP IGNLK

110 120

Buman
Human [EPKLNILETVKEART mouse
Mouse EpxiniLe:velAlT

130 140 150 160 170 180 Human o S NTTEINTEL
= UV 0P DAKHABLEARLVEEAQVITLDOGTKAITTISDETSEQVIRWAAALEGY RKEQERL) mouse HQQIIHNRGSGGNIIAAMENLLOQAY

[ v 0P DAREAEEARLVEEAQS TKHITTISDETSEQUTRWAAALEGYRKE.

ano 31g azo 31g 3ap asg 380 379 amo 1%
190 200 210 220 230 240 uman .
Human NSTDQVLHWVVWVMKEF SMTDIDLTTLNISGRELCSLNQEDFFQRVE mouse A FFTHANSYSTITITEN
Mouse [FEY IS TDQVLEWVYNVMKEF SHTDIDLTTLRISGRELCSL 2

ano a1g az0 a1g aap asg 480 a0 amo
280 260 270 280 290 300 tuman
NN 5 R LELLRKYVLASQEQQMNE IVT IDQPVQIIPAS VI mouse
S s HLELLRKYVLASQEQ! T1DQPVQ p s}

00 10 s20 s30 a0 ss0 seo s70 ss0 ss
10 330 340 350 360 : : ; :
Hunan L L LB B @OIOP OAGRR
Human ssp TQLWQFLLELLTDKDARDCI SWVGDEGEFKLNQPELVAQKW e I AS ARSI AGTIYIA 2 B 3 HEE
Mouse sp 1QLWOFLLELLTDKDARDC] SKVCDEGEFKLNQPELVAQKH

s00 619 620
Human CPYCKDSEG

370 380 390 400 410 420
e C O RKNKP TMNY EXLSRALRY YYD KFVCDLKTLIGYS v feoee PYCKRDARG

FACPECEKRF M
RETRSDELORHKRTHTGEKKFACPECPKRFMRS)

HLRAHLAWHTGERPFMC

L G R KN KP TMN Y EKLSRALRY Y YDGDMICKVO

430 as0 as0

Human EFTERY ALSVGTLELDIGAS
Human mouse [PTETTETEIT ALSVGTLPLDSGAG!

Mouse

Supplementary Figure 9. Comparative analysis of amino acid sequences of GABPA and Spl

between human and mouse.
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Supplementary Figure 10. A schematic model for mutations of Sp1 binding sites. mSp1,

mutant Sp1 binding sites; mTERT, TERT promoter with C250T mutation; wtTERT, wild-type

TERT promoter.
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Supplementary Figure 11. Validation of the specificity of ChlIP-qgPCR assays for human TERT

promoter in the indicated cells.
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Supplementary Figure 12. ChIP-gPCR assay was performed to evaluate the effect of HDAC1
knockdown on histone modifications (including H3K9ac and H3K4me3) of TERT promoter in
A375 and 8305C cells. Data were shown as mean £SD. *, P <0.05; **, P <0.01; ***, P <0.001.

11



50kDa

37kDa

37kDa

37kDa

A375 8305C BCPAP MDA-MB-231
s X ¥ Q¥
QD 2) QD QD
& FFF P F LT
& =5 [ & > < & >3
- - - —
50kDa e

37kDa :-—---&--]

Y 3 I Y%

37kDa — —
37kDa ==
Fig.1e
A375 8305C BCPAP  MDAMB231
v v v \
& ., & &L
&y & ox L xF fox
- GABPB1/2 A375  50kDa
e — - - -
37kDa
T [ o— — -
-y - p-ERK 37kDa
| - —— - -
t-ERK 50kDa
[ —— e | [ - — 8305C
37kDa
GAPDH
37kDa

12

GABPA

p-ERK

t+-ERK

GAPDH

anti-lgG anti-GABPA
R e

Q Q

) Q

O X LK
é’é r‘g\'o 6}\; é’o

s ey §

GABPA

T====Tow
e ———

p-ERK




BRAF

p-ERK

— t-ERK
37kDa == ==

—_—
- -

37kDa el —-—— —— TNl
A375  8305C BCPAP MDA-MB-231
o é\‘&o el\‘i§> o) 6\6@ o ch\\{\\0
i ¥ & ¥ & ¥ & © L
Fig.2d < <« ¢ « S
=l -ERK
s e L wm | == = | »
KD — | —— o - o -  tERK

e ] e
o — [ ]

T [ I e

37kDa | ——— |- — o— .| GAPDH

A375 8305C BCPAP MDA-MB-231

13



Fig.3a
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