
















Supplemental Data 

Supplemental Methods 

SiRNAs, plasmids and antibodies 

The following small interfering RNAs were synthesized in GeneChem Inc.: 

SiRNA Sequence (5'to3') 

PLK1 KD1 AGATCACCCTCCTTAAATATT 

PLK1 KD2 AACGAGCUGCUUAAUGACGAG 

β-catenin KD1 AGCUGAUAUUGAUGGACAGTT 

β-catenin KD2 GUUGUGGUUAAGCUCUUACTT 

β-catenin KD3 GGTAGGGAGTTCGAGACCAG 

Non-silencing TTCTCCGAACGTGTCACGT 

cDNA for human PLK1 was prepared by RT-PCR from normal esophageal 

tissues with specific primers (sense, 5′-GGA GCA TGA GTG CTG CAG TGA C-3′ 

and antisense, 5′-CTA TTA GGA GGC CTT GAG ACG G-3′) designed to introduce 

EcoRI and XhoI restriction sequences at the 5′ and 3′ ends, respectively. The resulting 

cDNA was cloned into pEGFP-C1 vector (Clontech). Human RelA K195R cDNA 

was kindly provided by Dr. Yihui Fan (Texas Children’s Cancer Center, Baylor 

College of Medicine). EGFP-tagged dominant-negative mutant of PLK1 

(PLK1/K82M) and Flag-tagged full length of human β-catenin was constructed by 

FulenGen Inc. 

ESCC cells were transfected with the above siRNAs (60 nM) or plasmids (4 μg 

total) in 250 μl lipofectamine™ 2000 (Invitrogen) as described by the manufacturer. 

In the stable transfection, control and PLK1 pool clones of EC3 cells were selected by 

their resistance to G-418 Sulfate (200 mg/ml). 

The following antibodies and reagents were used: PLK1 (Upstate), β-catenin and 

GSK-3β (BD), Ubiquitin (Cell Signaling Technology), ERK (Santa Cruz), β-Trcp 

(Zymed Laboratories), Flag (MBL), phospho-β-Catenin (pSer33) and β-actin (Sigma). 

Pyrrolidinecarbodithioic acid ammonium salt, PDTC (Sigma). Caffeic acid phenethyl 



ester, CAPE (Sigma). 

GST Pull-Down 

Recombinant glutathione S-transferase (GST)-tagged PBD expressed in E. coli 

was affinity-purified with and subsequently immobilized to glutathione affinity resin 

(Pierce). GST-tagged PBD resin or control (GST resin) were incubated for 3 h at 4 °C 

with 3 mg cell lysates. After washing of the resin, bound proteins were eluted and 

subjected to SDS-PAGE. 

Co-Immunoprecipitation 

Cell lysates were incubated in a total volume of 1 ml with 50 μl of protein 

G-agarose suspension (Roche Applied Science) for 3 h at 4 °C on a rocking platform 

to reduce non-specific binding. After removal of the beads, the supernatant was 

supplemented with 4 μg mouse monoclonal antibody against PLK1 (Upstate) 

followed by incubation for an additional 1 h at 4 °C. 50 μl protein G-agarose were 

then added to each immunoprecipitation mixture, and the incubation was continued 

overnight at 4 °C on a rocking platform. Immunoprecipitates were collected by 

centrifugation, washed three times with the wash buffer. After loading buffer was 

added, 25 μl agarose were boiled and subjected to immunoblotting analysis. 

Mass spectrometry 

Concentrated eluates from GST Pull-Down assays were boiled in reducing 

sample buffer containing β-mercaptoethanol, separated by SDS-PAGE, and visualized 

by with silver nitrate. Lanes were excised from the gel and digested overnight at 

37 °C with an excess of sequencing grade trypsin. Peptides were extracted with 50% 

acetonitrile/0.1% formic acid and concentrated. Tryptic digests were analyzed with an 

automated liquid chromatography tandem mass spectrometry system (LC/MS/MS, 

Synapt HDMS, Waters Micromass Company). 

Real-time RT-PCR Analysis.  

Total RNA from different cell lines and human tissues was extracted using Trizol 

reagent (Gibco). cDNA was synthesized from 2.5 μg of total RNA using random 

hexamers. For relative quantification, the reactions were performed in a total volume 

of 20 µl, including 10 µl of 2×Power SYBR ® Green PCR Master Mix (Applied 



Biosystems), 2 µl of cDNA (5 ng/µl), 1 µl of primer mix (10 µM each). Real-time 

PCR was carried out using a LightCycler® 480 Real-Time PCR System (Roche 

Applied Science). Reactions were run in triplicate in three independent experiments. 

The geometric mean of the housekeeping gene GAPDH was used as an internal 

control to normalize the variability in expression levels. The primer sequences are 

provided in Supplemental Table 1. 

Supplemental Table 3. Sequence of primers for real-time RT-PCR 

RT-PCR primer Sequence (5'to3') 

PLK1 forward AAGAGATCCCGGAGGTCCTA 

PLK1 reverse TCA TTC AGG AAA AGG TTG CC 

GAPDH forward GTCAGTGGTGGACCTGACCT 

GAPDH reverse AGG GGT CTA CAT GGC AAC TG 

 

Supplemental Table 4. Sequence of primers for ChIP assays 

chip-primer  Sequence (5'to3') 

PLK1 forward CCGTGTCAATCAGGTTTTCC 

PLK1 reverse CGTCCTCGTCCGCTCACCAT 

BECN1 forward CCCGTATCATACCATTCCTAG 

BECN1 reverse GAAACTCGTGTCCAGTTTCAG 

GAPDH forward GGTAGGGAGTTCGAGACCAG 

GAPDH reverse TCAACGCAGTTCAGTTAGGC 

 



Supplemental Figure Legend 

Supplemental Figure 1. Detachment of ESCC cells results in increased 

expression of PLK1 mRNA.  

Detached KYSE 450 cells were cultured for the indicated times and assayed for PLK1 

mRNA expression by RT-PCR. GAPDH was used as loading control. 

 

Supplemental Figure 2. Expression of PBD and GST pull-down assay.  

(A) GST-tagged PBD and GST were separately expressed and purified in E. coli. (B) 

GST-tagged PBD resin or GST resin were incubated for 3 h at 4 °C with 3 mg KYSE 

450 cell lysates. After washing of the resin, bound proteins were eluted and subjected 

to SDS-PAGE and then stained with silver nitrate. 

 

Supplemental Figure 3. Knockdown of β-catenin resulted in increased apoptosis 
of ESCC cells upon detachment. 

(A) ESCC cells were transiently transfected with β-catenin siRNAs before suspension. 

Anoikis-induced cells were cultured on polyHEMA-coated dishes for 16 h and 

subjected to flow cytometry (FCM) analysis by AnnexinV-FITC/propidium iodide 

staining. (B) After transfection of 48h, cells of each group were lysed and subjected to 

Western blot with anti-β-catenin antibodies. β-actin was used as loading control. 

 

Supplemental Figure 4. Suppressed PLK1 kinase activity did not affect β-catenin 

mRNA expression level.  

After transfection, ESCC cells were lysed and subjected to RT-PCR analysis of 

β-catenin and PLK1 mRNA expression level. GAPDH was used as loading control. 

 

Supplemental Figure 5. Down-regulation of β-catenin during PLK1 knockdown 

was proteasome dependent.  

Total cell lysates were prepared from PLK1-KD1 group or control, and 

immunoblotted with anti-β-catenin and PLK1 antibodies. In the right panel, cell 

cultures were treated with proteasomal inhibitor MG-132.  



Supplemental Figure 6. 

(A) and (B) KYSE450 cells were cultured in monolayer and treated with 50 μM of 

PDTC, 50μM of CAPE or DMSO for 20 h. PLK1 or NF-κB promoter activity was 

measured by luciferase reporter assay. (C) KYSE450 cells were cultured in monolayer 

or suspension for 24h and NF-κB promoter activity was measured by luciferase 

reporter assay. (D) KYSE450 cells were cultured in monolayer or suspension and 

treated with 50 μM, 200 μM of PDTC or DMSO for 20 h, and assayed for β-catenin 

and PLK1 expression by Western Blotting. Columns, mean; Error bars, SEM (n = 3); 

＊P < 0.05; ＊＊P < 0.01; ＊＊＊P < 0.01. 

 

Supplemental Figure 7. 

After 36 h treatment by Nonsilencing or PLK1 siRNA, EC3 cells were suspended for 

16 h and were assayed for Calreticulin, CTTN, and PLK1 expression by Western 

Blotting. GAPDH was used as loading control. 

 

Supplemental Figure 8. 

Hematoxylin and eosin stain of the tissue section from Case-112 (conresponding to 

Fig 7). 



Supplemental Table 1. Correlation between PLK1 and RelA expression in 125 
ESCC patients 

PLK1 
RelA 

Total (%) 
Negative (%) Moderate (%) Strong (%) 

Negative 32 (25.6%) 26 (20.8%) 20 (16.0%) 78 (62.4%)

Moderate 10 (8.0%) 9 (7.2%) 13 (10.4%) 32 (25.6%)

Strong 1 (0.8%) 3 (2.4%) 11 (8.8%) 15 (12.0%)

Total  43 (34.4%) 38 (30.4%) 44 (35.2%) 125 (100%)

Spearman Correlation Test   Correlation coefficient = 0.308   P ＜ 0.001 

 

Supplemental Table 2. Correlation between RelA protein expression and gene 
amplification in 21 ESCC patients 

Protein 
Overexpression 

Gene amplification 
Total (%) 

Absent (%) Present (%) 

Absent 10 (47.6%) 1 (4.8%) 11 (52.4%)

Present 4 (19.0%) 6 (28.6%) 10 (47.6%)

Total  14 (66.6%) 7 (33.4%) 21 (100%)

Pearson Chi-Square Test  P = 0.012 
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