
Supplementary figure legends 

Figure S1. CPX inhibits cell growth via promoting apoptosis of CRC cells. 

A. Table shows the median inhibitory concentration (IC50) of CPX in HCT116, 

DLD-1, RKO, HT29, SW480, HIEC and NCM460 cells. B. Quantification of colony 

numbers of DLD-1, RKO, HT29 and SW620 cells subjected to vehicle or 20 μM CPX 

for 24 hours. C. Morphology of DLD-1, RKO, HT29 and SW620 cells following 

treatment with vehicle or 20 μM CPX for 24 hours. Scale bar, 100 μm. D. HIEC cells 

treated with 20 μM CPX for 24 hours were fixed, stained with Annexin V/PI, and then 

analyzed by flow cytometry. 

Figure S2. DJ-1 downregulation plays an important role in CPX-induced 

mitochondrial dysfunction. A-D CRC cells were transfected with siNC or siDJ-1 for 

24 hours. A. Expression of DJ-1 mRNA was examined by qRT-PCR. B. ROS level 

was analyzed by DCFH-DA staining via flow cytometry. C. The number of 

mitochondrial DNA copies was determined by qRT-PCR. D. The mRNA expression 

of genes involved in oxidative phosphorylation was examined by qRT-PCR. E. CRC 

cells were transfected with empty Vector or Myc-DJ-1 plasmid for 24 hours, followed 

by treatment with or without 20 μM CPX for 24 hours. The mRNA expression of 

genes involved in oxidative phosphorylation was examined by qRT-PCR. F. The 

ECAR test was performed under XF Base Medium containing 2 mM glutamine (pH 

was adjusted to 7.40 ± 0.05 at 37°C) after injection of 10 mM glucose, 1.0 μM 

oligomycin (an inhibitor of mitochondrial membrane adenosine triphosphate synthase) 

and 50 mM 2-deoxyglucose (2-DG, a non-metabolizable glucose analog that inhibits 



glycolysis) in HCT116 cells treated with or without 20 μM CPX for 24 hours (n = 3 

per group). The OCR was analyzed during the glycolysis stress test in HCT116 cells 

treated with or without 20 μM CPX for 24 hours (n = 3 per group). 

Figure S3. CPX induces autophagy in several types of cancer. 

A. Immunoblot analysis of LC3 and p62 expression in DLD-1, HT29, and RKO cells 

treated with indicated concentrations of CPX for 24 hours. B. Time course analysis of 

LC3 expression in HCT116 and SW480 cells treated with CPX (20 μM) for 3, 6, 12, 

24, 48 hours by immunoblotting. C. Immunoblot analysis of LC3 expression in 

MDA-MB-231, MCF-7, Hela, and A549 cells treated with CPX (20 μM) for 24 hours. 

Figure S4. CPX induces autophagy initiation in CRC cells. 

A. Immunoblot analysis of LC3 and Beclin 1 expression in CRC cells transfected with 

siNC or siBeclin 1 for 24 hours, followed by treatment with or without 20 μM CPX 

for another 24 hours. B. Immunoblot analysis of LC3 and ATG5 expression in CRC 

cells transfected with siNC or siATG5 for 24 hours, followed by treatment with or 

without 20 μM CPX for another 24 hours. C. CRC cells were treated as in (A). The 

formation of endogenous LC3 puncta by immunofluorescence analysis was shown 

and quantitated. Scale bar, 20 μm. D. CRC cells were treated as in (B). The formation 

of endogenous LC3 puncta by immunofluorescence analysis was shown and 

quantitated. Scale bar, 20 μm. E. CRC cells were treated with vehicle, CPX (20 μM), 

wortmannin (10 μM), or in combination for 24 hours. Immunoblot analysis was used 

to detect the expression of LC3. Data are means ± s.d. *, P < 0.05, **, P < 0.01, ***, P 

< 0.001. 



Figure S5. CPX promotes autophagy flux in CRC cells  

A. The accumulation of LC3 puncta was examined by immunofluorescent analysis of 

cells treated with Baf A1 (100 nM) in the presence or absence of CPX (20 μM) for 24 

hours. Scale bar, 20 μm. B. The accumulation of LC3 puncta was examined by 

immunofluorescent analysis of cells treated with E64D and PepA in the presence or 

absence of CPX (20 μM) for 24 hours. Scale bar, 20 μm. 

Figure S6. CPX-induced autophagy is dependent on AMPK activation in CRC 

cells. 

A. CRC cells were treated with indicated concentrations of CPX. The total and 

phosphorylation levels of AMPK, mTOR, p70S6K, and 4EBP1 were examined by 

immunoblotting. B. The phosphorylation and total levels of AMPK in vehicle- or 

CPX-treated mice bearing HCT116 xenografts were examined by Immunoblotting.  

C. Immunoblot analysis of LC3, total AMPK and p-AMPK expression in CRC cells 

transfected with siNC or siAMPK for 24 hours, followed by treatment with or without 

20 μM CPX for another 24 hours. D. CRC cells were treated as in (C). The formation 

of endogenous LC3 puncta was shown and quantitated by immunofluorescence 

analysis. Scale bar, 20 μm. E. CRC cells were transiently transfected with Vector or 

DN-AMPK plasmid for 24 hours, followed by treatment with or without 20 μM CPX 

for another 24 hours. Autophagy was measured by acridine orange staining. Scale bar, 

10 μm. F. CRC cells were treated as in (E). Immunoblot analysis was used to detect 

the expression of LC3 and p-AMPK. Data are means ± s.d. *, P < 0.05, **, P < 0.01, 

***, P < 0.001. 



Figure S7. CPX induces autophagy through down-regulating DJ-1 in CRC cells. 

A. CRC cells were transiently transfected with Vector or Myc-DJ-1 plasmid for 24 

hours, followed by treatment with or without 20 μM CPX for another 24 hours. The 

expression of DJ-1, LC3, total AMPK and p-AMPK was examined by 

immunoblotting. B. The levels of DJ-1, p-AMPK, total AMPK and LC3 in 

CPX-treated mice bearing HCT116 xenografts or HCT116-DJ-1 xenografts were 

examined by Immunoblot analysis. C. CRC cells were treated as in (A). The 

formation of endogenous LC3 puncta was shown and quantitated by 

immunofluorescence analysis. Scale bar, 20 μm. D. CRC cells were treated as in (A). 

Autophagy was measured by acridine orange staining. Scale bar, 10 μm. E. 

Immunofluorescence analysis of the co-localization of endogenous LC3 and LAMP1 

in CRC cells treated as in (A). Scale bar, 20 μm. F. Immunoblot analysis of LC3 and 

DJ-1 expression in CRC cells transfected with siNC or siDJ-1 for 24 hours, followed 

by treatment with or without 20 μM CPX for another 24 hours. Data are means ± s.d. 

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

Figure S8. CPX-induced autophagy is dependent on increased ROS in CRC cells. 

A. CRC cells were treated with CPX (20 μM) in the presence or absence of NAC (5 

mM) for 24 hours. The expression of LC3, p-AMPK, total AMPK and DJ-1 were 

examined by immunoblotting. B. CRC cells were treated as in (A). The formation of 

endogenous LC3 puncta was shown and quantitated by immunofluorescence analysis. 

Scale bar, 20 μm. C. CRC cells were treated with CPX (20 μM) with or without NAC, 

Rotenone, APO, and NDGA, respectively. Autophagy was measured by acridine 



orange staining. Scale bar, 10 μm. D. CRC cells were treated with CPX (20 μM) with 

or without Rotenone for 24 hours. The expression of LC3 was examined by 

immunoblotting. E. CRC cells were treated with APO and NDGA in the presence or 

absence of CPX (20 μM) for 24 hours. The expression of LC3 was examined by 

immunoblotting. Data are means ± s.d. *, P < 0.05, **, P < 0.01, ***, P < 0.001. 

Figure S9. Regulation of DJ-1 expression by CPX-induced transcription factors. 

A. HCT116 cells were transfected with indicated siRNA for 24 hours, followed by 

treatment with or without 20 μM CPX for 24 hours. The mRNA expression of 

indicated genes was examined by qRT-PCR. Data are means ± s.d. and are 

representative of 3 independent experiments. *, P < 0.05, **, P < 0.01, ***, P < 0.001. 

Statistical significance compared with respective control groups. B. HCT116 cells 

were transfected with indicated siRNA for 24 hours, followed by treatment with or 

without 20 μM CPX for 24 hours. The protein levels of DJ-1 and indicated 

transcription factors were examined by Immunoblotting. C. CRC cells were 

transfected with empty Vector or NFIL3, FOXA1 and ETS1 plasmid for 24 hours, 

followed by treatment with or without 20 μM CPX for another 24 hours. The protein 

levels of DJ-1 were analyzed by immunoblotting. D. Luciferase-reporter studies on 

DJ-1 promoter in HCT116 cells transfected with Vector or NFIL3, FOXA1 and ETS1 

plasmid for 24 hours. 

Figure S10. RUNX1-binding consensus sequence motif and DJ-1 promoter 

sequence 

A. RUNX1 binding models were analyzed using JASPAR database. 



B. DJ-1 promoter sequence (GenBank Accession number AB045294) with RUNX1 

binding sites was shown. The +1 indicated the transcription start site and yellow areas 

indicated the translation start site analyzed by UCSC Genome Browser. 
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Figure S2. DJ-1 downregulation plays an important role in CPX-induced 

mitochondrial dysfunction
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Figure S5. CPX promotes autophagy flux in CRC cells 
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Figure S6. CPX-induced autophagy is dependent on AMPK activation in 
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Figure S8. CPX-induced autophagy is dependent on increased ROS in 

colorectal cancer cells 

B

SW480

C
tr

l
C

P
X

N
A

C

HCT116

DAPI Merge LC3LC3

C
P

X
+

N
A

C

DAPI Merge

H
C

T
1

1
6

S
W

4
8

0

C

H
C

T
1

1
6

S
W

4
8

0

CPX 

Rotenone 

+-

- -

- +

+ +

D

LC3 I

LC3 II

β-Actin

LC3 I

LC3 II

β-Actin

16kD

14kD

43kD

16kD

14kD

43kD

H
C

T
1

1
6

S
W

4
8

0

CPX +-

- -

- +

+ +APO 

NDGA 

- +

+ +

- -

- - - -

E

LC3 I

LC3 II

β-Actin

LC3 I

LC3 II

β-Actin

16kD

14kD

43kD

16kD

14kD

43kD

A

p-AMPK

p-AMPK

CPX 

NAC 

+-

- -

- +

+ +

LC3 I

LC3 II

β-Actin

DJ-1

LC3 I

LC3 II

DJ-1

β-Actin

H
C

T
1

1
6

S
W

4
8

0

16kD

14kD

43kD

23kD

16kD

14kD

43kD

23kD

60kD

60kD

AMPK

AMPK

60kD

60kD

p-AMPK/AMPK 1       2.5      1.0    0.9

p-AMPK/AMPK 1       2.8      1.1    0.8



Figure S9. Regulation of DJ-1 expression by CPX-induced transcription factors
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Figure S10. RUNX1-binding consensus sequence motif and DJ-1 promoter 
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Supplementary Table 1. Gene features significantly differentially expressed in HCT116 cells treated with CPX.
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Supplementary Table 2. Primers for qRT-PCR 

Gene name 
Primers sequences 

Forward (5'-3') Reverse (5'-3') 

Eno2 CCGGGAACTCAGACCTCATC CTCTGCACCTAGTCGCATGG 

Eno3 TATCGCAATGGGAAGTACGATCT AAGCTCTTATACAGCTCTCCGA 

Aldoa ATGCCCTACCAATATCCAGCA CCAGGCATTCGGCAATGTG 

Hk2 GAGCCACCACTCACCCTACT GAGCCACCACTCACCCTACT 

Pgk1 TGGACGTTAAAGGGAAGCGG GCTCATAAGGACTACCGACTTGG 

Ldha TTGACCTACGTGGCTTGGAAG GGTAACGGAATCGGGCTGAAT 

PKM AAGAACTTGTGCGAGCCTCA TTCCGGGTCACAGCAATGAT 

RBP1 CTGCGAAGATAGCTCGCTGA ACTTGGCACTGACATCGGTT 

BOP1 CTTGATGACGAGGGCCACAG ACGTGGGGGAAGTCATCGTA 

CISD3 GTGGTTCCCTAGAACCCCAG GTGCGTTGGAAGAAGTGGGA 

CYB5R3 CCCAGCTCAGCACGTTGG CGGGTGTCATGGCTGATGAT 

DHODH GGCTTAATGACGGAAGGAGC CCATCAGGTAGGAGGCGAAG 

G6PC3 CTTCGTTGCCTGGACTCTGG GGATCGCCCAGAAAGGTGAT 

HMMR CGGTAGGGAGTGATAATCCGC TCATAAGCACCTGGAGATGGTG 

KISS1R TTCATGTGCAAGTTCGTCAAC CACACTCATGGCGGTCAG 

MAT2A CACACCGACACCAACATGAA GCATCAAGGACAGCATCACTG 

MRPL35 TGGCCTTTGGGTGAGGAGAA AAGGATCATCAACGTACCAGTTT 

MRPL40 CAGCGAGCGTCATTGTTGTC AGCCTTTTCCAGTTTTCGGA 

MRPS14 GAATGTGGCGCGATGTGAAG GGGACGTCATAACACACCGA 

MRPS28 ACAGATGGGACCTGCAAAGG TCTAATAGCCGCAACCGGAC 

MSTO1 AAGCCAATCGGCTAGGAGC CAGCATCCTGCTGGTTCCAC 

NDUFAF3 CGCGGCTTCATGATAAACGG ACCACGATCTCTATCCGGGG 

UCK2 CGGCGAGCCCTTCCTTATAG TCTGCTCCGAGGTAAGGACA 

UCP2 TGCCTACAAGACCATTGCCC GAAGTGGCAAGGGAGGTCAT 

TSFM GTTGGTCCAGCAAGTAGCCC AGCACCAGCTTGTGAAGTGA 

SREBF1 ATGGACGAGCCACCCTTCAG CAATCCATGGCTCCGCGAT 

ETV4 GGACTTCGCCTACGACTCAG CGCAGAGGTTTCTCATAGCCA 

MEF2C ACAAAGCCCTCAGCAGGTG AGCACTTGCACAGCTCAGTT 

RUNX1 TCTTCACAAACCCACCGCAA CTGCCGATGTCTTCGAGGTTC 

RUNX2 CTCCCTGAACTCTGCACCAA TAGAGTGGATGGACGGGGAC 

FOXA1 GAAGGGCATGAAACCAGCGA GGTCATGTTGCCGCTCGTAG 



BHLHE40 TGCCCTGCAGAGTGGTTTAC CTCGTGCTTGGCCAGATACT 

ETS1 GTGAGGTGCTGAGAGCAGAAT TCCCAAAAGGGGTAGCAAGG 

EHF CACTCTGATGAGGGCTCAGAC TGCCGGGGTTGAGATTCATT 

NR4A2 GCACTTCGGCAGAGTTGAATG AGCTTCAGCCGAGTTACAGG 

ATF3 CCTCTGCGCTGGAATCAGTC TTCTTTCTCGTCGCCTCTTTTT 

NFIL3 AGAACAAACTAATTGCACTGGGA GCTCGTCCACAAATGAACTCAC 

JUN TCCAAGTGCCGAAAAAGGAAG CGAGTTCTGAGCTTTCAAGGT 

EGR3 GACATCGGTCTGACCAACGAG GGCGAACTTTCCCAAGTAGGT 

 



Supplementary Table 3. List of Small Interference RNA Sequences 

 
Gene name siRNA sense sequences (5'-3') 

RUNX1 CCAGGUUGCAAGAUUUAAU 

FOXA1 GCACUGCAAUACUCGCCUU 

BHLHE40 AUGUGAAAGCACUAACAAA 

ETS1 UGGAAUUACUCACUGAUAA 

NR4A2 GCCACCUUGCUUGUACCAA 

ATF3 UCAUCGGCCCACGUGUAUU 

NFIL3 UGCAAUAGAGCAGUCCAUU 

JUN GGGUGCCAACUCAUGCUAA 

EGR3 GCAACAAGACCGUGACCUA 

MAFF GCAAAGCUCUAAAGAUCAA 



Supplementary Table 4. Primers for ChIP 

     Name Primers sequences RUNX1 binding site 

Forward (5'-3') Reverse (5'-3') 

Region 1 gggcctgcttgatggtca  
-894 to -877 

catttgtctttatactgggaaca 
-749 to -727 

Site 1 

Region 2 catttaccctgatttaatcattacaca 
-707 to -681 

acgatcctgatgctgctgc 
-527 to -509 

Site 2, 3 

Region 3 agatcgggagaccaggcg 
-428 to -411 

caccctccgtgaggagcc 
-249 to -232 

Site 4, 5, 6 

Region 4 ggacggtaaaccctccagata 
+377 to +397 

ccctcactgaagtcaaccca 
+485 to +504 

Site 7 

Region 5 gggatttccatctttctcagtca 
+503 to +525 

gactaaactgaatttcatgggcaa 
+656 to +679 

Site 8 

Region 6 ctacaccttttagcaccctcattat 
+831 to +855 

aaactttcattgcaaccctgag 
+1010 to +1031 

Site 9 
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Report of Human Cell Line Authentication

Analysis Date: 2019/04/10

Methods and Procedures
1. DNA is amplified with STR Multi-amplification Kit (Fluorescence Detection Kit);

2. PCR products are assayed with DNAAnalyzer (Applied Biosystems®);

3. Appropriate positive and negative controls were run and confirmed for each sample submitted.

4. Comparision of the sample STR loci with an International Database is shown.

Results

1. The STR profiles of the sample are shown in Figure 1.

2. The comparision information is shown in Figure 2.

3. Conclusions are made according to the articles shown below:

¾ A Resource for Cell Line Authentication, Annotation and Quality Control, Nature, 520(2015), 307-11.

¾ Authentication of Human Cell Lines by Str DNA Profiling Analysis', (2013).

Conclusions

1 Obvious contamination of other human cell line is not found.

2 According to the comparison information, the sample matches with a human cell line

which is named as“HCT116”.

http://www.nature.com/nature/journal/v520/n7547/abs/nature14397.html
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Figure 1. STR profiles of the sample

Figure 2. Comparision of the sample STR loci with an International Database
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Mycoplasma Contamination Testing of a Cell Line

Analysis Date: 2019/04/10

Important Materials

1. Wizard® Genomic DNA Purification Kit

2. CFX96 Touch™ Real-Time PCR Detection System | Life Science

3. 2× MycoSensor QPCR Master Mix (containing SYBR Green I dye)

4. MycoSensor Primer Mix

5. A. laidlawii Positive Control

6. Nuclease-free PCR-grade water

Important Methods and Procedures

1. DNA extraction is accomplished by using Wizard® Genomic DNA Purification Kit;

2. Quantitative PCR is conducted as shown below:
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3. Appropriate positive and negative controls were run and confirmed for each sample submitted;

4. All experiments were conducted in duplicate;

5. Data is analysed with Bio-Rad CFX Manager (Version 3.1);

Results

1. The Amplification Chart is shown in Figure 1.

2. The Melt Peaks Chart is shown in Figure 2.

3. The Cq and Melt Temp values are shown in Figure 3.

Conclusion

According to all the Figures , the positive control (A. laidlawii) is confirmed by our detection system.

In comparison , the Sample’s Cq value and Melt Temperature is not available ,which indicates that

the Sample is NOT contaminated by mycoplasma.
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Figure 1. Amplification Chart of the Sample (Red) and the Positive Control(Green)

Figure 2. Melt Peaks Chart of the Sample (Red) and the Positive Control(Green)
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Figure 3. Cq and Melt Temperature values
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Report of Human Cell Line Authentication

Analysis Date: 2019/05/02

Methods and Procedures
1. DNA is amplified with STR Multi-amplification Kit (Fluorescence Detection Kit);

2. PCR products are assayed with DNAAnalyzer (Applied Biosystems®);

3. Appropriate positive and negative controls were run and confirmed for each sample submitted.

4. Comparision of the sample STR loci with an International Database is shown.

Results

1. The STR profiles of the sample are shown in Figure 1.

2. The comparision information is shown in Figure 2.

3. Conclusions are made according to the articles shown below:

¾ A Resource for Cell Line Authentication, Annotation and Quality Control, Nature, 520(2015), 307-11.

¾ Authentication of Human Cell Lines by Str DNA Profiling Analysis', (2013).

Conclusions

1 Obvious contamination of other human cell line is not found.

2 According to the comparison information, the sample matches with a human cell line

which is named as“SW480”.
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Figure 1. STR profiles of the sample

Figure 2. Comparision of the sample STR loci with an International Database
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Mycoplasma Contamination Testing of a Cell Line

Analysis Date: 2019/05/02

Important Materials

1. Wizard® Genomic DNA Purification Kit

2. CFX96 Touch™ Real-Time PCR Detection System | Life Science

3. 2× MycoSensor QPCR Master Mix (containing SYBR Green I dye)

4. MycoSensor Primer Mix

5. A. laidlawii Positive Control

6. Nuclease-free PCR-grade water

Important Methods and Procedures

1. DNA extraction is accomplished by using Wizard® Genomic DNA Purification Kit;

2. Quantitative PCR is conducted as shown below:
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3. Appropriate positive and negative controls were run and confirmed for each sample submitted;

4. All experiments were conducted in duplicate;

5. Data is analysed with Bio-Rad CFX Manager (Version 3.1);

Results

1. The Amplification Chart is shown in Figure 1.

2. The Melt Peaks Chart is shown in Figure 2.

3. The Cq and Melt Temp values are shown in Figure 3.

Conclusion

According to all the Figures , the positive control (A. laidlawii) is confirmed by our detection system.

In comparison , the Sample’s Cq value and Melt Temperature is not available ,which indicates that

the Sample is NOT contaminated by mycoplasma.
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Figure 1. Amplification Chart of the Sample (Green) and the Positive Control(Red)

Figure 2. Melt Peaks Chart of the Sample (Green) and the Positive Control(Red)
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Figure 3. Cq and Melt Temperature values
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