Curcumin mediates oxaliplatin-acquired resistance reversion in colorectal cancer

cell lines through modulation of CXC-Chemokine/NF-kB signalling pathway.
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Supplementary Fig. S1. Effect of OXA treatment on NF-xB activation in HT29 and
HTOXARS3 cells. Bar graphs showing levels (mean + SEM) of phosphorylated p65 (p-
p65 Ser536) phosphorylated 1kBa. (p-1kBa Ser32/36), Survivin, Bcl-2 and Cyclin D1 in
HT29 and HTOXARS cells after 10 or 30 uM OXA treatment, respectively, for 0 to 120
min. Alpha-tubulin was used as endogenous control. Values are the result of at least
three independent experiments. *p-value < 0.05; **p-value < 0.01; ***p-value < 0.001
#p-value < 0.05, ##p-value < 0.01 relative to

relative to NT (Non-treated cells).

corresponding protein expression in HT29 cell line.
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Supplementary Fig. S2. Effect of Curcumin treatment on CRC cells proliferation.
(a) Dose response curves for HT29/HTOXAR3, (b) LoVo/LoVOXAR3 and (c)
DLD1/DLDOXARS3 after Curcumin treatment at 0-50 uM for 24 h (mean + SEM).

IC50 values are indicated as mean (95% CI). All results were obtained from at least 3

independent experiments.
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Supplementary Fig. S3. Combination of OXA and Curcumin in LovVO and
LoVORARS cell lines. (a) Bar graphs representing mean £ SEM percentage of cell
viability after a 24-hour treatment with OXA, Curcumin or their concomitant

combination at the indicated doses in LoVo and (b) LoVOXAR3 cells. (c) OXA doses



(mean £ SEM) corresponding to indicated inhibitory concentrations (IC) in LoVo and
LoVOXARS3 cells as a single agent or when combined with Curcumin concomitantly
for 24 h. (d) OXA and Curcumin doses (mean £ SD) corresponding to the indicated
inhibitory concentrations (IC) when given as single agents or in a 24h-concomitant
schedule in LoVo (top) and LoVOXARS3 (bottom). CI represents the combination index
values in each case. () Bar graph representing the percentage (mean + SEM) of
colonies in LoVo and LoOVOXARS cells after 24 h of the indicated treatments. *p-value
< 0.05; **p-value < 0.01; ***p-value < 0.001 relative to NT (Non-treated cells). #p-
value < 0.05 relative to OXA individual treatment. ep-value < 0.05 as compared to

LoVo.



Supplementary Figure S4
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Supplementary Fig. S4. Venn diagram depicting the numbers of genes in the
intersection between the the following conditions: OC_UP_in_HTOXA (genes with
increased differential expression between oxaliplating plus curcumin treatment relative
to untreated in HTOXAR3 compared to HT29), OC DW _in_HTOXA (genes with
decreased differential expression between oxaliplating plus curcumin treatment relative
to untreated in HTOXAR3 compared to HT29), NT_UP_in_ HTOXA HTOXA (genes
upregulated in HTOXAR3 compared to HT29 under untreated basal conditions), and
NT_DW _in_HTOXA (genes downregulated in HTOXAR3 compared to HT29 under

untreated basal conditions).
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Supplementary Fig. S5. Functional enrychment analysis. (a) Functional enrichment
analysis of the 194 gene list up-regulated in HTOXAR3 at basal conditions and
downregulated after OXA+Curcumin treatment (b). Significant GO molecular function

terms enriched in the 194 gene list.



Supplementary Table S1

Forward primer (5°-3") Reverse primer (5°-3’)

CXCLS8 TCTTGGCAGCCTTCCTGATTTC GTGTGGTCCACTCTCAATCACTCT

CXCL1 | AACCCCAAGTTAGTTCAATCTGGA CATGTTGCAGGCTCCTCAGAA

CXCL2 | TCAAACCCAAGTTAGTTCAATCCTGA | GCTGACATGTGATATGTCATCACGAA

Supplementary Table S1. List of primers pairs used in RT-gPCR assay.

Supplementary Table S2
Comparisons total regulated genes Up DOWN
HT29__Oxaliplatin_vs _untreated 5726 2580 2746
within cell line HT29 HT29 Oxaliplatin_plus_curcumin_vs_untreated 6622 3420 3202
HT29 Oxaliplatin_plus_curcumin_vs_oxaliplatin 2447 1330 1117
HTOXA__Oxaliplatin_vs_untreated 4022 2095 1927
within cell line HTOXA HTOXA__Oxaliplatin_plus_curcumin_vs_untreated 6295 3154 3101
HTOXA Oxaliplatin_plus_curcumin_vs_oxaliplatin 5513 2766 2747
u | HTOXA vs_HT29 4337 2303 2034
between cell lines HT29 and HTOXA Oxaliiatit M HIURA S i £20 645 349 296
Oxaliplatin_plus_curcumin_versus_basal_HTOXA vs HT29 656 261 385
Oxali S _curcumin vs HTOXA vs HT29 165 48 117

Supplementary Table S2. Summary of regulated genes among 36,204 genes including
unique gene symbols and other transcripts differentially expressed with the combined

cut-off thresholds (|FC|>1.2 and g-value < 0.05)




Supplementary Table S3

Gene Set Name # Genes in Gene Set (K) #Genes in Overlap (k) kK p-value  FOR g-value
HALLMARK_INTERFERON_GAMMA_RESPONSE 200 0055 1.52E-10 7.58E-09

[y
[

HALLMARK_COMPLEMENT 200 8 0.04 5.54E-07 743E-08
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 200 8 0.04 5.94E-07 7.43E-06
HALLMARK_TNFA_SIGMNALING_VIA_NFKB 200 8 0.04 5.54E07 7.43E-06
HALLMARK_INTERFERON_ALPHA RESPONSE 97 6 0.061%9 1.28E-06 1.28e-05
HALLMARK_APOPTOSIS 161 6 00373 23705 1.97E-04
HALLMARK_HYPOXIA 200 6 0.03 7.93E05 4.55E-04
HALLMARK_KRAS_SIGNALING_UP 200 6 0.03 7.93E05 4.95€E-04
HALLMARK_COAGULATION 138 5 0.0362 L32E-04 7.34E-04
HALLMARK_ADIPOGENESIS 200 5 0025 7.26E-04 2.59e-03
HALLMARK_ESTROGEN_RESPOMSE_LATE 200 5 0025 7.26E-04 2.59e-03
HALLMARK _MYOGENESIS 200 5 0025 7.26E04 2.59e-03
HALLMARK_P53_PATHWAY 200 5 0025 7.26E04 2.59e-03
HALLMARK_XENOBIOTIC_METABOLISM 200 5 0025 7.26E-04 2.58E-03
HALLMARK_APICAL JUNCTION 200 4 0.02 5.52E03 1.53E-02
HALLMARK_ESTROGEN_RESPOMSE_EARLY 200 4 0.02 552803 1.53e-02
HALLMARK_GLYCOLYSIS 200 4 0.02 552803 1.53E-02
HALLMARK_KRAS_SIGNALING_DN 200 4 0.02 552803 1.53e-02
HALLMARK_PEROXISOME 104 3 0.0288 5.93E03 1.56€-02
HALLMARK_FATTY_ACID_METABOLISM 158 3 0019 L83e02 4.36E-02
HALLMARK_UV_RESPONSE_UP 158 3 0019 1L83e02 4.36E-02
Gene Set Name # Genes in Gene Set (K] # Genesin Overlap (k)]  k/K  p-value FDRg-value
HALLMARK_TNFA_SIGMALING_VIA_NFKB 200 8 004 745E-10 3.72e-08
HALLMARK_P53_PATHWAY 200 5 0.025 1.33E-05 3.33e-04
HALLMARK_INFLAMMATORY_RESPONSE 200 4 002 241E-04 A.02E-03
HALLMARE_UV_RESPONSE_UP 158 3 0.019 1.77e-03 2.21e-02
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 200 3 0.015 3.44E-03 2.87e-02
HALLMARK_KRAS_SIGMALING_UP 200 3 0.015 3.44e-03 2.87e-02
HALLMAREK_CHOLESTEROL_HOMEOSTASIS 74 2 0.027 5.60E-03 A.00E-02

Supplementary Table S3. Significant Hallmark terms enriched in the 194 genes list
repressed in resistant under basal conditions and activated by concomitant treatment
(upper panel) and in the 75 gene list activated under basal conditions and repressed by

combined treatment (lower panel) obtained by GSEA overlap.



Supplementary Table S4

GeneBank
Accesion n®

Gene
Name

Fold Change

HTOXARS3 vs.

HT29

DNA REPAIR GENES

Poly (ADP-ribose) polymerase (PARP) enzymes

NM_001618

PARP1

1.28

NM_001003931

PARP3

125

Repair of DNA-topoisomerase crosslinis

NM_018319

TDP1

1,79

Mismatch excission repair (MMR)

NM_002439 MSH3 1.27
NM_014381 MLH3 1.41
NM_000534 PMS1 -1.78

Nucleotide excission repair (NER)

NM_004344 CETN2 122
NM_005316 GTF2H1 -1.25
NM_001517 GTF2H4 161
NM_001799 CDK7 1.30
NM_002431 MNAT1 1.55
NM_005236 ERCC4 127

Homologous Recombination

NM_003579 RADS54L 134
NM_012415 RAD54B -1.21
NM_182625 GEN1 -1.23
Fanconi Anemia
NM_022725 FANCF -1.48
NM_004629 FANCG 1.24

Non-homologous end-joining

NM_021141

| XRCC5 |

-1.23

Modulation of Nucleotide pools

NM_015713

| RRMB2 |

-1.24

DNA polymerases (catalytic subunits)

NM_002912

REV3L

-1.27

NM_006502

POLH

1.23

Editing and procesing nicleases

NM_033629

TREX1

1.22

NM_003686

EXO1

1.2

Ubiquitination and modification

NM_152617

| RNF8 |

122

Chromatin structure and modification

NM_002105 | H2AFX | -1.22
DNA DAMAGE RESPONSE GENES
NM_001184 ATR =120
NM_130384 ATRIP 1.26
NM_002853 RAD1 126
NM_007194 CHEK2 -1.33

Supplementary Table S4. List of
DNA repair and DNA damage
response genes  that  are
differentially expressed between
OXA-sensitive and resistant cells
(JFC|>1.2 and g-value < 0.05). Up-
regulated DNA repair genes and
down-reregulated DNA response
genes in HTOXARS3 are highlighted

in green.



