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Supplementary Figure 1. CtBP2 mRNA level was not correlated with HIPK2  

A Pearson correlation assay was performed using the paired relative expression levels 

of CtBP2 and HIPK2 from the same samples. 
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Supplementary Figure 2. The protein levels of CtBP1 and HIPK2 in 

osteosarcoma cells and biopsies 

(A) The protein levels of CtBP1 and HIPK2 in osteosarcoma cells. Total proteins 

from hFOB1.19, DAN, MG63, HOS, T1-73, 143B, Saos2 and U2OS cells were 

subjected to western blotting to examine the protein levels of CtBP1, pCtBP1, CtBP2, 

HIPK2 and GAPDH (loading control). (B) The relative protein levels of CtBP1 and 

HIPK2 in osteosarcoma cells. The protein signals in (A) were quantified using Image 

J software and normalized to their corresponding GAPDH. *P <0.05, ** P < 0.01 and 

***P <0.001. (C) The protein levels of CtBP1 and HIPK2 in osteosarcoma biopsies. 

Total proteins from three representative osteosarcoma biopsies and their adjacent 

noncancerous tissues were subjected to western blotting to examine the protein levels 

of CtBP1, pCtBP1, CtBP2, HIPK2 and GAPDH (loading control). (D) The relative 
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protein levels of CtBP1 and HIPK2 in osteosarcoma biopsies. The protein signals in 

(C) were quantified using Image J software and normalized to their corresponding 

GAPDH. *P <0.05, ** P < 0.01 and ***P <0.001. 

  



 4 

 

Supplementary Figure 3.  Overexpression of HIPK2 decreased the colony 

numbers and invading cell numbers 

(A) Colony formation results. The MG63 (MG63+pCDNA3), MG63+HIPK2, Saos2 

(Saos2+pCDNA3), Saos2+HIPK2 cells were seeded into six-well plates and grown in 

DMEM containing DMSO, 25 μM CDDP or 25 μM MTX for 14 days with medium 

renewal every three days. Colonies were stained with 0.1% crystal violet and then 

photographed. (B) Cell invasion results. The MG63 (MG63+pCDNA3), 

MG63+HIPK2, Saos2 (Saos2+pCDNA3), Saos2+HIPK2 cells were subjected to 

Boyden chamber assays. The invaded cells were stained with 0.1% crystal violet and 

then photographed. 
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Supplementary Figure 4. The mRNA levels of TGFB1 and HMOX2 in 

HIPK2-OE cells treated with or without chemotherapeutic drugs 

RNA samples from MG63, MG63+CDDP, MG63+MTX, MG63+HIPK2, 

MG63+HIPK2+CDDP, MG63+HIPK2+MTX, Saos2, Saos2+CDDP, Saos2+MTX, 

Saos2+HIPK2, Saos2+HIPK2+CDDP, and Saos2+HIPK2+MTX cells were subjected 

to RT-qPCR analyses to detect mRNA levels of TGFB1 (A), and HMOX2 (B). P <0.05, 

** P < 0.01 and ***P <0.001. 
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Supplementary Figure 5. The relative protein levels of proapoptotic proteins and 

caspases 

(A) The relative protein levels of HIPK2, CtBP1, pCtBP1 and BIM. The protein 

signals of HIPK2, CtBP1, pCtBP1 and BIM in Figure 5A were quantified using 

Image J software and normalized to their corresponding GAPDH. *P <0.05, ** P < 

0.01 and ***P <0.001. (B) The relative protein levels of BIK, BAX and NOXA. The 

protein signals of BIK, BAX and NOXA in Figure 5A were quantified using Image J 
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software and normalized to their corresponding GAPDH. *P <0.05, ** P < 0.01 and 

***P <0.001. 
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Supplementary Figure 6. The relative protein levels of caspases 

The protein signals in Figure 5B were quantified using Image J software and 

normalized to their corresponding GAPDH. *P <0.05, ** P < 0.01 and ***P <0.001. 
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Supplementary Figure 7. Protein levels of HIPK2 and CtBP1 in HIPK2-KD, 

HIPK2-OE, CtBP1-KD, and CtBP1-OE cells 

(A) Protein levels of HIPK2 and CtBP1. Total cell extracts from Control-KD, 

HIPK2-KD, CtBP1-KD, Control-OE, HIPK2-OE, and CtBP1-OE cells were used for 

western blotting to determine the protein levels of HIPK2, CtBP1, and GAPDH. (B 

and C) The relative protein levels of HIPK2 and CtBP1. The protein signals shown in 

(A) were quantified and normalized to GAPDH. (B) The relative protein level of 

HIPK2. (C) The relative protein level of CtBP1. ** P < 0.01 and ***P <0.001. 
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Supplementary Table-1. Primers used for vector constructions  

Vector Forward (5’-3’) Reverse (5’-3’) 

pCDNA3-CtBP1 CGGGATCCATGGGCAGCTCGCA

CTTG 

CCGCTCGAGCTACAACTGGTC

ACTGGCGTGGT 

pCDNA3-HIPK2 CGGGATCCATGGCCCCCGTGTA

CGAAGGTAT 

CCGCTCGAGTTATATGTAAGG

GTACTGGT 

pGL4.26-pBIMWT CGAGCTCGTCTCGGGGGACGCA

TGAACCC 

CCGCTCGAGGAAACCTGCGCG

GCCCTGCAGC 

pGL4.26-pBIMMut AGTTACTCCGCAGGGAGCGCCA

G 

CTGGCGCTCCCTGCGGAGTAA

CT 

pGL4.26-pBIKWT CGAGCTCAAACACCTGACCTCA

GGTGATC 

CCGCTCGAGGCGGCCCGGCTG

CCGGCGC 

pGL4.26-pBIKMut AAGACAGAACAGGGAGAGCTTT

GC 

GCAAAGCTCTCCCTGTTCTGTC

TT 

pGL4.26-pBAXWT CGAGCTCGGTGGATGAAAAAAA

CCAACATGA 

CCGCTCGAGGCCCGGGTCACG

TGAGAGCC 

pGL4.26-pBAXMut TATACCCATCAGGGAGCCATTC

AG 

CTGAATGGCTCCCTGATGGGT

ATA 

pGL4.26-pNOXAWT CGAGCTCCCTTATGTATTAGGTA

AGTC 

CCGCTCGAGGGTGACGTAGGG

AAACTAGAC 

pGL4.26-pNOXAMut CTCGTTTTTGCAGGGAGTCCACA TGTGGACTCCCTGCAAAAACG

AG 
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Supplementary Table-2. Primers used for RT-qPCR analyses  

Gene Forward  Reverse  

HIPK2 CCACGTGAACTCAAGAGAACATG GGTTATCTGTTCTCAATGAC 

CtBP1 ACTGTGTCAACAAGGACCATC TACCTTCCACAGCAGCTGGGA 

CtBP2 ATGGCAATCTGGGAGCAGC TATTCCAGATTCTGGGCAGTG 

BIM ACCACCCACGAATGGTTATC CGGTGCTGGGTCTTGTTGGT 

BIK TATGGCTCTGCAATTGTCACC AGTAGATTCTTTGCCGAGG 

BAX AACTGATCAGAACCATCATG AGATGGTCACGGTCTGCCACG 

NOXA CCAGTAAATCAGTAGACTGA ATCTTATCAAGTTACTTCTG 

TGFB1 TGGAGCCGCTGCCCATCGT GGACCTCAGCTGCACTTGCA 

HMOX2 ACAGCATCCTCTCTATGGG ACTACCGGAAGCAGCCTAGG 

FOXO3a ATCCAGCCTGACCAACATG TGGCATGATCTCGGCTCACT 

β-Actin ACTCCATCATGAAGTGTGAC AGGAGCAATGATCTTGATCT 
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Supplementary Table-3. Differentially expressed genes in HIPK2-OE cells 

Genes MG63 Saos2 MG63+HIPK2 Saos2+HIPK2 

TGFB1 8.7 10.2 -6.8 -7.8 

IL1B 8.3 9.7 -6.5 -9.2 

TNFA 7.6 6.8 -5.8 -4.5 

ABCCB6 7.2 7.3 -5.4 -6.5 

SGSM3 6.7 8.2 -6.1 -4.3 

HMOX2 6.4 5.6 -4.5 -6.7 

ABCB2 5.8 7.2 -5.6 -3.5 

IFNA1 5.5 5.1 -6.8 -6.5 

CDH1 5.2 4.6 -4.3 -2.4 

ZHX2 4.6 4.3 -3.5 -5.6 

ARRB2 4.2 6.7 -6.5 -6.2 

GSTA2 3.7 4.7 -4.4 -4.4 

CBX4 3.5 5.4 -2.6 -2.3 

NRIP1 3.2 4.3 -5.6 -5.4 

CUX1 2.5 2.6 -3.2 -6.5 

MBD2 2.2 3.4 -4.3 -3.6 

HIPK2 -12.1 -10.4 6.3 4.5 

BIM -10.4 -8.9 5.6 7.2 

BAX -9.4 -7.5 5.1 5.4 

BIK -8.3 -6.5 3.4 6.7 

NOXA -8.1 -8.2 5.4 4.3 

XPC -7.6 -5.6 3.2 5.6 

STUB1 -6.7 -4.5 4.3 2.3 

PUMA -6.2 -6.7 2.1 4.3 

CDR1 -5.4 -4.2 5.6 4.6 

PERP -5.3 -5.6 3.4 4.1 

CDKN1A -5.2 -3.2 2.7 5.4 

PDCD4 -4.3 -5.1 4.6 3.2 

 


