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A natural quinazoline derivative from marine sponge Hyrtios erectus
induces apoptosis of breast cancer cells via ROS production and
intrinsic or extrinsic apoptosis pathways
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Effect of the compound A on proliferation of MDA-MB-231 and MDA-MB-415 cell lines in vitro

An MTT assay was performed to assess the anti-proliferative effect of the compound on two
adenocarcinoma cell lines. Exponentially growing cells were exposed to various concentrations of the
compound for 24 h and 48 h. The results showed that the compound inhibited the proliferation of the
both the cell lines in a concentration dependent manner (Supplementary Figure S1 A-D). The
determined half maximal inhibitory concentration values (ICs0) of the compound on the two cell lines

is presented in Supplementary Table S1.
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Supplementary Figure S1: Cytotoxic effect of the quinazoline derivative (Compound A) on MDA-MB-231 and
MDA-MB-415 cell lines. An MTT assay was done to evaluate the cytotoxic effect of the compound on MDA-MB-
231 and MDA-MB-415. Cyclophosphamide was used as a standard anti-cancer drug. (A) Effect of compound A
and Cyclophosphamide on viability of MDA-MB-231 cells (24 h), (B) Effect of compound A and
Cyclophosphamide on viability of MDA-MB-231 cells (48 h), (C) Effect of compound A and Cyclophosphamide
on viability of MDA-MB-415 cells (24 h), (D) Effect of compound A and Cyclophosphamide on viability of MDA-
MB-415 cells (48 h)



Supplementary Table S1 IC50 values of the quinazoline derivative (Compound A) compound

against MDA-MB-231 and MDA-MB-415 cell lines.

Compound Cell Line Cell Type IC50 (ug/ml)
24 h 48 h
Compound A MDA-MB-231 Adenocarcinoma, 25.45+1.67 18.17+1.21
mammary glad
Compound A MDA-MB-415 Adenocarcinoma, 28.76+1.83 22.34+1.54
mammary glad

Data are presented as mean + SD of three independent experiments.

Apoptotic potential of the compound on MDA-MB-231 and MDA-MB-415 cell lines

The apoptotic potential of the compound on MDA-MB-231 and MDA-MB-415 cell lines was evaluated
by flow cytometry. The results indicated that the compound induced apoptosis of the two cell lines in
a concentration dependant manner. Significant increase in apoptotic cell percentage was observed in
MDA-MB-231 cells treated with 15 pg/ml of the compound onwards as compared to those of control.
In case of MDA-MB-415 cells, a little more concentration of the compound (25 pg/ml) was required

for significant increase of apoptotic cells as compared to control (Supplementary Figure S2).
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Supplementary Figure S2: Apoptotic potential of the compound against MDA-MB-231 and MDA-MB-415 cell
lines. Apoptotic cells were stained by Annexin-V and detected by Flow Cytometry; The histogram shows the

mean Annexin V-positive cells (mean + SD) of three experiments. One-way analysis of variance (ANOVA)




followed by Dunnett post-test was performed to find out significant difference among control and treatments. *
denotes p<0.05; ** denotes p<0.01; *** denotes p<0.001

Apoptosis on MCF-10A treated with compound A

The effect of the compound A on apoptosis of the MCF-10A cells was investigated by Flow
Cytometry and no significant difference of apoptotic cell percentage between treated cells and control
was found (Supplementary Figure S3). This indicates that Compound A was less cytotoxic towards
MCEF-10A cells. MCF-10A cells cultured in absence of the compound A showed 4.74 % apoptotic cells
and 5.33, 6.61 and 7.01 % following the addition of 15, 25 and 50 pg/ml compound A for 24 h

treatment .
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Supplementary Figure S3. Apoptotic potential of the Compound A on MCF-10A cells. The histogram shows the
mean Annexin V-positive MCF-10A cells (mean * SD) of three experiments.

ROS production on MCF-10A treated with compound A

Effect of Compound A on ROS production in MCF-10A cells was evaluated and no significant
differences in ROS production between treated cells and control cell was observed (Supplementary
Figure 54)
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Supplementary Figure S4. Effect of compound A on generation of ROS in MCF-10A cells. Data are
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shown as mean + SD of three independent experiments.

Effects of cyclophosphamide on the expression of apoptotic-related genes in MCF-7 cells
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Supplementary Figure S5 Effect of the cyclophosphamide on the expression of apoptosis related genes in MCF-7

Cells. Real time RT-PCR was performed to analyze the expression of genes involved in apoptosis pathway. The

values and error bars represent average and standard deviations (SD) of three independent sets of experiments.

One-way analysis of variance (ANOVA) followed by Dunnett post-test was performed to find out significant

difference among control and treatments. * denotes p<0.05; ** denotes p<0.01.

Supplementary Table S2 Information of the primers used for Real time PCR

Gene Forward primer Reverse primer References
GAPDH 5' TGAACGGGAAG CTCACTGG 3 5' GCTTCACCACCTTCTTGAT GTC 3' [1]
Bax 5'TTTGCTTCAGGGTTTCATCCA 3’ 5' CTCCATGTTACTGTCCAGTTCGT 3’ [2]
Bcl-2 5' CATGTGTGTGGAGAGCGTCAAC 3’ 5' CAGATAGGCACCCAGGGTGAT 3’ [2]
Caspase-3 5' TATGGTTTTGTGATGTTTGTCC 3' 5' TAGATCCAGGGGCATTGTAG 3’ [2]
Caspase-8 5" CTACCAACTCATGGACCACAG 3’ 5' GTGACTGGATGTACCAGGTTC 3’ [2]
Caspase-9 5' TACAGCTGTTCAGACTCTAGTA 3’ 5" AAATATGTCCTGGGGTAT 3’ [2]
P21 5'TTAGCAGCGGAACAAGGAGT3 3'AAGCCGAGAGAAAACAGTCCAS5' [3]




PARP1 5 TATCGAGTCGAGTACGCCAAZ 3'AAACTACCTTTTCAGGGTGTGS' [3]
Caspase-2 5' TGGGTGCGAGGAGAGTGATG 3' 5' TGGCGGCAGTCCCTTTGAG 3' [4]
Caspase-7 5' GTCTCACCTATCCTGCCCTCAC 3' 5" TTCTTCTCCTGCCTCACTGTCC 3' [4]

Bcl-xL 5"GTTCCCTTTCCTTCCATCC 3' 5' TAGCCAGTCCAGAGGTGAG 3' [5]

BID 5'CCTTGCTCCGTGATGTCTTTC3' 5' TCCGTTCAGTCCATCCCATTT 3' [6]

P53 5' TCAACAAGATGTTTTGCCAACTG 3' 5'ATGTGCTGTGACTGCTTGTAGATG 3' [6]

MCL1 5'-GCCAAGGACACAAAGCCAAT-3 5-AACTCCACAAACCCATCCCA-3 [7]
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