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Supplementary Figures
a b

GCATGAAGT TCAGTTCCTGICCAGGAGAG
GCAT[CCTGGAGCGGG TGC AGGAGCACAT MLH1 (NM_000249.3)
HT29(MLH1-)2a ! 11 HT29(MLH1-22a
c>G delA delG

Original sequence (Wild-Type): GAAGTTCACTTCCTGC A C G AGGAGAGCAT
Mutation from Sanger (Mutant): GAAGTTCAGTTCCTGC - C - AGGAGAGCAT
Mutation from Sanger (Mutant): CCTGGAGCGGGTGCAG - G - AGCACATCGA
Nucleotide change ¢.953del & ¢.955del and more

Amino acid change NA

Frameshift deletion & nonsynonymous;
Truncated protein

Variant Type

HT29(MLH1-)2b
Original sequence (Wild-Type): TGAAGTTCACTTC CTGC ACGAGGAGAGCAT
Mutation from Sanger (Mutant): TGAAGTTCACTTC - - - - ACGAGGAGAGCAT

Nucleotide change ©.949_952del
Amino acid change Leu317Thrfs*49
Variant Type Frameshift deletion; Truncated protein

HT29(MLH1-)2¢

Original sequence (Wild-Type): GTTCACTTCCTGC - ACGAGGAGAGCAT
Mutation from Sanger (Mutant): GTTCACTTCCTGC C ACGAGGAGAGCAT
Mutation from Sanger (Mutant): GTTCACTTCCTGC T ACGAGGAGAGCAT

Nucleotide change ¢.952_953insC & ¢.952 953insT
Amino acid change His318Profs*44
= = 4 = ———— Variant Type Frameshift insertion; Truncated protein
TGCTTG CTCCCAGNNNNNNNNNNNNNNNNN N

HT29(MLH1-)1

multiple mutations
not a single colony

CCGGG AGATGTTGCANNNNNNNNNNNNNNNN

HT29(MLH1-)3

multiple mutations
not a single colony

sg1 = GAACTCCCAGCCCCTGCTGAAGTGGCTGC
sg2 = TGAAGTTCACTTCCTGCACG
sg3 = GTTGCATAACCACTCCTTCGTGGGCTGTGTGA

Red: sgRNA

Fig. S1 MLH1 mutational status in HT29 (-/-) knock-outs. HT29 treated with lentiviral
particles containing sgRNA sequences sgl, sg2 and sg3. Single colonies for each sgRNA
treatment were selected and grown; HT29(MLH1-)1 derived from sgl; HT29(MLH1-)2a,
HT29(MLH1-)2b and HT29(MLH1-)2¢ derived from sg2; HT29(MLH1-)3 derived from sg3.
The mutational profiles of each have been mapped out, however HT29(MLHI1-)1 and
HT29(MLH1-)3 have multiple mutations likely indicating that presence of multiple colonies.

(a) Chromatograph of MLH1 mutational status in HT29(MLHI-)1, HT29(MLH1-)2a,



HT29(MLH1-)2b, HT29(MLH1-)2c and HT29(MLH1-)3. (b) Summary of mutational profiles

of HT29(MLH1-)2a, HT29(MLH1-)2b and HT29(MLH1-)2c.
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Fig. S2 Non-significant changes in cell cycle and proliferation of HT29 MLH1 knock-outs
compared to HT29 and the effect of menadione treatment. (a) Cell cycle data of Gi, S,



G2/M populations of HCT116 isogenics with AS13 (10 uM) and control for 24, 48 and 72 h.
Sub-G; population was determined by the number of cell population at sub-G; over total cell
population. * depicted statistically significant compare to the controls with p < 0.05; **
depicted p < 0.01. (b) Cell proliferation of HT29 and MLHI knock-outs (HT29(MLH1-)1,
HT29(MLH1-)2a, HT29(MLH1-)2b, HT29(MLH1-)2¢ and HT29(MLH1-)3) upon AS13 (50
uM, 72 h) was measured by the amount of incorporated EdU over viable cells by
immunofluorescence (an average of seven representative fields). Data has been normalised to
its control cell line, whereby 100% represents the control proliferation. (¢) Representative
merge images from (b). Blue represents nuclei stained viable cells while pink represents the
EdU-Alexa 568 incorporated proliferation cells. Scale 100 um (d) Half maximal inhibitory
concentrations (ICso) of menadione (72 h) were measured using MTT cell viability assay. *
depicted statistically significant compare to the HT29 MLH]I proficient cells p < 0.05; **

depicted p < 0.01.
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Fig. S3 DNA repair pathways for 8-0xoG lesions in the mitochondria. 8-0xoG when left
unrepaired will cause the conversion of GC to TA mutations. In mtDNA, there are thought to
be five major DNA repair pathways that are responsible for the prevention of these oxidised
lesions. (i) MutT homolog-1 (MTH1) hydrolyses 8-0xoGTP into the monophosphate form
hence preventing mis-incorporation/transversion of base pairs during DNA replication.!> 2 (ii)
8-0x0G:C pairs are thought to be mainly detected by OGG1 and performs the first step of base
excision repair (BER) by removing the 8-0x0G paired with cytosine.? (iii) 8-0x0G:A mismatch
pairs are recognised by MUTYH and with APE endonuclease, excises mis-incorporated

adenine in the nascent DNA strand. This allows POLG to correctly insert cytosine opposite 8-



0x0G creating a substrate for OGG1.* MUTYH is known to be regulated by p53.° Inhibition of
POLG will lead to unrepaired 8-0x0G:SSBs ultimately leading to formation of lethal DSBs.°
(iv) In 8-0x0G:A where adenine is the template strand, it is been thought that the mismatch
repair, MLH]1, contribute to the removal of 8-0xoG in the nascent strand.” ® (v) The
transcription factor A mitochondrial (TFAM), is known to bind to oxidised DNA under

oxidative stress masking the damage and preventing apoptosis.’
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Fig. S4 Effect of AS13 dose dependent induction of double strand breaks and
MSH2/MSHG6 deficient lines. (a) Quantification of double stranded breaks (24 h) in HT29 and
HT29(MLH1-)2b with increasing AS13 concentration (50-100 pM) and menadione (12.5 pM)
were performed by the analysis of the surrogate marker y-H2A.X in conjugation with a

fluorophore. The fluorescence geometric mean was analysed using flow cytometry. (b)



Immunoblot of MSH?2 basal expression on a panel of MLH1 proficient and deficient cancer cell
lines with B-actin as loading control. (¢) Half maximal inhibitory concentration (ICso) of AS13
(72 h) were measured by MTT cell viability assay and immunoblot of MSH?2 basal expression

of MCF7, LoVo and DLD-1.
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Supplementary Table S1A. Half maximal inhibitory concentration (ICso) of curcumin, AS1-
24 and AS30-31 with aryl substituent modification against HCT116 MLH1 isogenic pairs at
72 h MTT assay

ICso = SEM (uM), 72 h (n > 3)

Compounds Ar Cﬂg:l(:;e
HCT116 (+/-) HCT116 (-/-)

Curcumin - 9.76 £2.16 9.38+2.28 1.04
AS1 Phenyl N.I N.I -
AS2 2-methoxyphenyl 98.1+7.90 N.I -
AS3 3-methoxyphenyl 52.7+£2.68 55.5+4.45 0.95
AS4 4-methoxyphenyl N.I N.I -
ASS 2-chlorophenyl 41.0+3.98 41.8+2.12 0.98
AS6 3-chlorophenyl 37.6 £3.67 38.4+5.39 0.98
AS7 4-chlorophenyl 83.3+4.29 93.0+7.00 0.90
AS8 3-hydroxyphenyl 39.2+£5.76 345+4.48 1.14
AS9 4-hydroxyphenyl 54.8+2.31 55.9+4.75 0.98

AS10 3,4-dihydroxyphenyl 22.6+4.45 16.2 £3.36 1.40
AS11 Naphthalen-1-yl N.I N.IL -

AS12 Naphthalen-2-yl N.I N.IL -

AS13 2,3-dimethoxyphenyl 25.8+3.01 9.53+£1.98 2.71
AS14 2,5-dimethoxyphenyl 342+£5.37 359+£2.26 0.95
AS15 3,4-dimethoxyphenyl 30.0£6.68 27.7+3.64 1.08
AS17 4-hydro-3-methoxyphenyl 46.5 + 6.88 48.9+3.73 0.95
AS18 3-hydroxy-4-methoxyphenyl 33.9+7.57 28.7+5.53 1.18

AS19 3-chloro-4-hydroxyphenyl 61.1+7.11 49.4+7.52 1.24



AS20 3-bromo-4-hydroxyphenyl 42.1+6.31 38.4+6.01 1.10

AS21 5-methylfuran-2-yl 59.4 £6.65 79.5+4.50 0.75
AS23 Thiophen-2-yl 46.3 +4.35 54.1+4.17 0.86
AS24 5-methylthiophen-2-yl 77.9+5.32 93.5+£6.25 0.83
AS30 3-fluorophenyl 35.5+6.37 45.9+7.03 0.77
AS31 2,3,4-trimethoxyphenyl 38.2+5.94 58.5+5.28 0.65

N.I: No inhibition at the highest test concentration 100 uM

Ar

Supplementary Table S1B. Half maximal inhibitory concentration (ICso) of AS25-29 and
AS32 with xanthene moeity modification against HCT116 MLH1 isogenic pairs at 72 h using

MTT viability assay
ICso = SEM (uM) Fold
Compounds Ar change

HCT116 (+/-) HCT116 (-/-) g

AS26 4-benzoyl-5-hydroxy-1,2,3- 61.0+5.27 63.1+7.13 0.97
trihydroxanthene

4-benzoyl-6-hydroxy-1,2,3- )
AS27 trihydroxanthene NI NI

AS28 4-benzoyl-7-hydroxy-1,2,3- 36.1+6.14 47.6+5.64 0.76
trihydroxanthene

AS29 4-benzoyl-6,8-dimethoxy-1,2,3- 20.9 + 6.09 142 +4.77 1.47
trihydroxanthene

AS32 4-benzoyl-1,2,3-trihydroxanthene 51.9+4.93 53.3+7.30 0.97

N.I: No inhibition at the highest test concentration 100 uM
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