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Supplementary Figure S1. Upregulation of ECM adhesion factors in active PLK1-driven
EMT. A-B, A549 cells expressing wild-type (WT) or a constitutively active version of PLK1
(T210D; TD) were cultured in a three-dimensional Transwell !. A, Reanalysis of the relative
gene expression profile of the top five genes was analyzed, normalized, and plotted in invasive
A549 cells expressing TD mutant of PLK1 vs. non-invasive A549 cells expressing TD mutant
of PLKI, using previously published microarray data !. B, Reanalysis of relative gene
expression levels of the TNFAIP6, LAMC2, LCE3D, CD44, and CTNNBI in invasive and non-
invasive cells expressing WT and TD, respectively, using previously published microarray data
I, C, Prediction of transcriptional factors of top 30 genes in the invasive TD/non-invasive TD

of PLK1 ! was performed, and the top five were extracted from APPYTER.
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Supplementary Figure S2. Relevance of PLK1 and B-catenin in LUAD and LUSQ.

A-B, The overall survival (OS) times in LUAD patients (n=759, Log-rank P = 0.00090) (A)
and LUSQ patients (n=452, Log-rank P =0.04319) (B), were analyzed according to their PLK/
and CTNNBI expression levels. High (Hi) and low (Lo) were generated by dividing patients

according to their expression at the median cut-off.
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Supplementary Figure S3. Depletion of PLK1 or p-catenin downregulates the expression
of TSG6, laminin y2, CD44, and N-cadherin in TGF-B-induced EMT. A, PLK1-depleted
cells using specific shRNAs targeting human PLK] (shPLK1 #1 and #2). qRT-PCR was
performed for PLK expression in A549 cells with depleted PLK 1. B-C, Immunoblotting was
performed using specific antibodies for PLK1, B-catenin, TSG6, laminin y2, CD44, c-Jun, c-
Fos, N-cadherin, E-cadherin, and B-actin. The band intensity values were using densitometry
of Photoshop software, normalized, and plotted (C) *p <0.05; **p <0.01; ***p <0.001; (n=3).
Data are presented as mean + SD. D, B-catenin-depleted cells using specific sShRNAs targeting
human CTNNBI (shCTNNB1 #1 and #2). qRT-PCR was performed for CTNNB1 expression
in A549 cells with depleted CTNNBI. E-F, Immunoblotting was performed using specific
antibodies for B-catenin, PLK 1, TSG6, laminin y2, CD44, c-Jun, c-Fos, N-cadherin, E-cadherin,
and GAPDH. The band intensity values were using densitometry of Photoshop software,
normalized, and plotted (F) *p <0.05; **p <0.01; ***p <0.001; (n=3). Data are presented as
mean + SD. G-H, PLK1- or B-catenin-depleted cells using specific shPLK1 # 2 or shCTNNBI1
#2 were treated with TGF-f in A549 cells for 48 hours. Cells were prepared in a time-
dependent manner at the indicated time. Immunoblotting was performed using specific
antibodies for PLK 1, B-catenin, vimentin, SNAI2, N-cadherin, E-cadherin, p-Smad2, Smad2/3,

and GAPDH.



Supplementary Figure S4
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Supplementary Figure S4. The interactome analysis for PLK1 and B-catenin. The

interactome analysis for PLK1 and p-catenin, which were extracted from GeneMANIA.
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Supplementary Figure S5. Phosphorylation of B-catenin by PLKI1. A, In the LC-MS/MS
analysis, possible phosphorylation residues of B-catenin by PLK1 were detected at S191, T298,
S311, S352, T371, S374, and T384. The LC/MS-MS data for T298 and S311 are shown in
Figure 3E. B, The phosphorylation residues of B-catenin by GSK-38 and CKla % . C, The

scheme of various version of B-catenin and PB-catenin™¢SK3P

structure. D, The plausible
phosphorylation residues of f-catenin by PLK1 at Ser311 is evolutionarily conserved in several

species.



Supplementary Figure S6
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Supplementary Figure S6. Phosphorylation of B-catenin at Ser60 did not regulate EMT.
The A549 cell expressing RFP-tagged WT, S60D, S60A of B-catenin was expressed for 48
hours using a doxycycline-inducible system. A549 cells were treated with doxycycline to
express RFP-tagged B-catenin. A, qRT-PCR was performed for CTNNBI, CDHI, CDH?2,
SNAII, SNAI2, and VIM in A549 cells expressing wild-type or mutant B-catenin. *p <0.05;
**p <0.01; ***p <0.001; (n=3). Data are presented as mean + SD. B, Immunoblotting was
performed using specific antibodies for B-catenin, RFP, vimentin, SNAI2, N-cadherin, and -
actin. The band intensity values were quantified using the densitometry of Photoshop software,
normalized, and plotted. C, Cells expressing wild-type or mutants of B-catenin were subjected
to a Transwell migration assay. As a positive control for migration, cells were treated with TGF-
B. Three days after seeding, the cells on the bottom layer surface were stained with 0.05%
crystal violet dye. Images of the Transwell cell migration assay were collected and analyzed
with an Odyssey infrared imaging system (LI-COR Biosciences) and plotted. *p <0.05; **p
<0.01; ***p <0.001 compared with experimental control. D, Cell proliferation assay was
performed (n=3). Data are presented as mean + SD of at least three independent experiments.

#, p <0.05; ##, p <0.01; ###, p <0.001 compared with indicated groups of cells.
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Supplementary Figure S7. Phosphorylated p-catenin promotes cell mobility of NSCLC.
A-B, RFP-tagged wild-type (WT), S311D, or S311A of B-catenin and WT, S311, S311D, or
S311A of B-catenin™5S%3 (S33/S37/T41/S45A) mutants were expressed in A549 cells. A549
cells were treated with doxycycline to express RFP-tagged -catenin and subjected to a wound
healing assay. A, The scratch recovery efficiency after 48 hours was analyzed using NIS-
Elements Imaging software (Nikon, Japan). B, The relative migration distance was plotted
compared with the control. Data presented as mean £ SD. C-D, A549 cells were infected by
lentiviral B-catenin ShRNA (shCTNNB1 #2) and then treated with TGF-f for 48 hours. C, The
scratch recovery efficiency after 48 hours was analyzed using NIS-Elements Imaging software
(Nikon, Japan). D, The relative migration distance compared with the control was plotted. Data

presented as mean + SD.
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Supplementary Figure S8. Scheme of the promoter regions for ChIP assay.

A, Scheme of TCF4 binding regions in the promoter of LAMC2, CD44, JUN, and TNFAIP6.
Based on TCF-binding elements characterized by a highly conserved consensus sequence with
5'-C(G/C)AGC(T/C)CTTC-3' *3, the TCF4 binding regions were displayed in the promoter of

LAMC2, CD44, JUN, and TNFAIP6. B, Scheme of c-Jun binding regions in the promoter of

PLK 1. Based on AP-1-binding elements (5-TGAG/CTCA-3") ¢, the AP-1 binding regions were
displayed in the promoter of PLK1.



Supplementary Tables

Supplementary Table S1. Correlation between PLLK1 and CTNNBI1 expression and

prognosis in various clinicopathological subsets of NSCLC.

Number
Hazard 95%
Clinicopathologic of
Patients Gene expression Ratio Confidential | p-Value
al Factors patients
(HR) interval (CI)
(n)
CTNNBI1H/PLK1 272 1.590 1.243 -2.035 | 0.00023
CTNNBI"/PLK1 t° 372 1.276 1.005 - 1.620 | 0.04508
NSCLC Whole data
CTNNBI1Y/PLK1 M 371 1.601 1.268 —2.022 | 7.68e-05
CTNNB1Y/PLK]1 t° 277 - - -
CTNNBI1H/PLK] 105 2.143 1.316-3.49 | 0.00218
CTNNBI"/PLK1 t° 155 1.621 1.01 -2.603 0.04541
1
CTNNBI1Y/PLK1 M 155 1.872 1.175-2.982 | 0.00828
CTNNBI1M/PLK1 L° 107 - - -
Stage
CTNNBI1H/PLK] 9 5346 | 1.392-20.524 | 0.0146
CTNNBI"/PLK1 t° 16 2.759 0.777-9.798 | 0.1165
3and 4
CTNNBI1Y/PLK1 i 16 1.738 0.482 -6.267 | 0.3984
CTNNBI1M/PLK1 L° 7 - - -
CTNNBI1"/PLK1 ™ 174 1.730 1.232-2.430 | 0.00157
CTNNBI1H/PLK] Le 204 1.184 0.835-1.679 | 0.34270
LUAD
CTNNBI1Y/PLK1 M 204 1.733 1.243-2.417 | 0.00119
CTNNBI1M/PLK1 L° 177 - - -
Histology
CTNNBI1"/PLK1 ™ 91 1.493 0.991-2.249 | 0.05537
CTNNBI1H/PLK] Le 134 1.709 1.173 —2.489 | 0.00528
LUSQ
CTNNBI1t/PLK] Hi 134 1.524 1.040 —2.232 | 0.03069
CTNNBI1M/PLK1 L° 93 - - -




Supplementary Table S2. Sequences of forward (F) and reverse (R) primers used for

RT-PCR amplification.

Target Gene Primer | Sequences

Forward | 5°- CCTTGGATATCGCCAGGA - 3’

Human CINNBE| peverse | 5°- GCAGCCCATCAACTGGAT - 3

Forward | 5°- CCTTGGATATCGCCAGGA - 3’

Mouse Cinnbl | Reverse | 5~ GCAGCCCATCAACTGGAT - 3

Forward | 5°- ACCACCTCCACAGCCACC - 3’

Human CDHI | geverse | 5°- GTCCAGTTGGCACTCGCC - 3

Forward | 5’- ACAGTGGCCACCTACAAAGG - 3’

Human CDHZ | p verse | 5°- CCGAGATGGGGTTGATAATG - 3

Forward | 5°- GTGGCGTCTTTACAGATCC - 3’

Human INFAIPG | p . erse | 5°- CATCTCCACAGTATCTTCCC - 3°

Forward | 5°- GCCTTTTGGCACCTGTATTC - 3’

Human ZAMC2 | ¢ verse | 5'- CAGGATTCTCATCCCCTGAA - 3°
Hman (D4 Forward | 5'- CTGAGCATCGGATTTGAGAC - 3’
Reverse | 5°- CATACTGGGAGGTGTTGGAT - 3’
Human PLK] Forward | 5°- AAGAGATCCCGGAGGTCCTA - 3°
Reverse | 5’- TCATTCAGGAAAAGGTTGCC - 3°
Forward | 5°- CGAGGATCTGGAGGTGAAAA - 3’
Mouse Plkl
Reverse | 5°- TCTCTTTTAGGCACGAGGTC - 3°
Hman JUN Forward | 5'- ATCCTGAAACAGAGCATGAC - 3’
Reverse | 5°- GTTGCTGGACTGGATTATCA - 3°
Hman V1M Forward | 5'- GAGAACTTTGCCGTTGAAGC - 3°
Reverse | 5’- GCTTCCTGTAGGTGGCAATC - 3°
uman svqgy | Forward | 5~ GGAAGCCTAACTACAGCGAG - 3
Reverse | 5’- CAGAGTCCCAGATGAGCATTG -3 °
Human sngr | Forward | 5~ ACGCCCAGCTACCCAATG - 3°
Reverse | 5’- AGGGCGCCCAGGCTCACATA - 3°
Hman 2551 Forward | 5'- TGGGATCAACCACCAATGG - 3°
Reverse | 5’- AAGTAACCCTGTGTATTTCTGGATGA - 3°
tuman 7w7sy | Forward | 5'- GGACAAGCTGAGCAAGATTCAGA -3
Reverse | 5’- TCTGGAGGACCTGGTAGAGGAA - 3’
Human aappy | Forvard | 5= TAAAGGGCATCCTGGGCTACACT - 3°

Reverse | 5’- TTACTCCTTGGAGGCCATGTAGG - 3’

Forward | 5°- GTTGTCTCCTGCGACTTCA - 3°

Mouse Gapdh | peverse | 5°- GGTGGTCCAGGGTTTCTTA - 3




Supplementary Table S3. Sequences of forward (F) and reverse (R) primers used for

site-directed mutagenesis of mouse p-catenin.

Target Primer Sequences
Residue
Forward | 5’- ATGCCATCATGCGCGCCCCTCAGATGGTG- 3°
SI9IA Reverse 5’- CACCATCTGAGGGGCGCGCATGATGGCAT- 3’
Forward | 5- GTGAAATTCTTGGCTATTACAGCAGACTGCCTTCAGATC- 3°
T298A Reverse 5’- GATCTGAAGGCAGTCTGCTGTAATAGCCAAGAATTTCAC- 3’
Forward | 5'- AGCTTATGGCAATCAAGAGGCCAAGCTCATCATTCTGGCC - 3
S3HA Reverse 5’- GGCCAGAATGATGAGCTTGGCCTCTTGATTGCCATAAGCT - 3’
Forward | 5'- AGCTTATGGCAATCAAGAGGACAAGCTCATCATTCTGGCC - 3’
531D Reverse 5’- GGCCAGAATGATGAGCTTGTCCTCTTGATTGCCATAAGCT -3
Forward | 5’- GCTGTCTGTCTGCTCTGCCAACAAGCCGGCCATT- 3’
53324 Reverse 5’- AATGGCCGGCTTGTTGGCAGAGCAGACAGACAGC- 3’
Forward | 5’- CTGGGGCTTCATCTGGCAGACCCAAGTCAGC- 3’
T371A Reverse 5’- GCTGACTTGGGTCTGCCAGATGAAGCCCCAG- 3’
Forward | 5’- GGCTTCATCTGACAGACCCAGCTCAGCGACTTGTTCAA- 3’
S3T4A Reverse 5’- TTGAACAAGTCGCTGAGCTGGGTCTGTCAGATGAAGCC- 3’
Forward 5’- CTTGTTCAAAACTGTCTTTGGGCTCTCAGAAACCTTTCAGATG- 3
T384A Reverse 5’- CATCTGAAAGGTTTCTGAGAGCCCAAAGACAGTTTTGAACAAG- 3™’
Forward | 5- GGAAGAAGATGTTGACACCGCCCAAGTCCTTTATGAATG - 3’
S60A Reverse 5’- CATTCATAAAGGACTTGGGCGGTGTCAACATCTTCTTCC - 3’
Forward | 5- AGGAAGAAGATGTTGACACCGACCAAGTCCTTTATGAATGGG - 3’
560D Reverse 5’- CCCATTCATAAAGGACTTGGTCGGTGTCAACATCTTCTTCCT - 3’




Supplemental Table S4. Sequences of forward (F) and reverse (R) primers used for ChIP

assay.

Target Gene Primer Sequences
Forward | 5’ - ATTTTCCAGCCCGGTTTG - 3°
Human LAMC2 Reverse | 5” - GCCTTCCTTTTCCTTGATCAG - 3°
Human (D4 Forward | 5’ - AGAATGAGCTCTCCCTCTTTC - 3’
Reverse | 5° - ACCATTGGGTTCAGCCTTTG - 3°
Haman JUN Forward | 5" - AAGCGCTATTTCCTCTGCAG - 3’

Reverse | 5° - CCCACAACTGTCTTGAGAGAC -3’
Forward |5’ - CTTGTTCAGTGCAGCCCTAT -3’
Reverse | 5° - ACTAGCTGAAAACCCAGCAA -3
Forward |5’ - AGGCCCTGGGAAATTCAG - 3’
Reverse | 5° - GCCATCACCTGAGAGCTT- 3’

Human TNFAIP6

Human PLK]
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