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Abstract

Hepatocellular carcinoma (HCC), prostate cancer and acute lymphoblastic leukemia
(ALL) remain leading causes of death worldwide. The complex etiology is linked to
many factors like heredity, hepatitis infections, dysregulation of various molecular
pathways, exposure to environmental carcinogens and genetic mutations. Nevertheless,
the current treatment regimens have either severe side effects or tumors gradually
acquire resistance upon prolonged use. Many anticancer agents derived from plants have
been evaluated for their cytotoxicity towards many human cancer cell lines.
Strigolactones (SLs)-a newly discovered class of phytohormones, play a crucial role in
the development of plant-root and shoot. Recently, many synthetic analogues of SLs
have demonstrated pro-apoptotic effects on different cancer cell lines like prostate,
breast, colon and lung. In this study, the anticancer efficacy of synthetic SLs analogues
on HCC cell line- HepG2 cells, prostate cancer cell line- PC3 and ALL- Jurkat cells
were tested; and their capability to induce cell proliferation inhibition and apoptosis of
HepG2 and Jurkat cells were evaluated. Primary WST-1 assays, followed by annexin-
V/TAAD staining, demonstrated the anti-proliferative effects. The most active SL
analogues TIT3 and TIT7 were found to significantly reduce HepG2 and Jurkat cell
viability and induce apoptosis, and significantly inhibited the viability of PC3. Further,
migration of HepG2 cells was suppressed upon treatment with TIT3 and TIT7 in a
wound healing assay. These findings suggested that two SLs analogues TIT3 and TIT7
exert selective inhibitory effects on cancer cells most likely through targeting
microtubules. SLs analogues could be used in future as potential anti-cancer candidates
in chemotherapy. In addition, the gene regulation pathways involved in apoptotic cell
death mechanisms in TIT3 treated HepG2 cells were examined. RNA- Seq results
revealed that the genes for apoptosis like, TNF -a, TNF -f, CASP3, CASP7, for cell
cycle arrest like CDKNIA, CCNGI, CCNE2 and tumor suppressor genes like
TP53INPI, INGI, FLCN were upregulated, whereas, genes responsible for chromatin
regulation like HDAC7, DNMTI, UHRF1, for microtubules organization like PARPY,



TUBB, BUBIB and genes responsible for repair of damaged DNA such as DDB2, LIG1,
RADS1, transcription factors like STAT3, STAT6, and cell cycle related genes like
CCNF, CDK10, CDC25C were downregulated. I n conclusion, the present findings
might pave way for designing targeted and effective chemotherapeutic regimens to treat
HCC, ALL, prostate cancer and other types as well.



