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Ongoing Research

My research laboratory is actively working in collaboration with various departments of Institute of
Medical Sciences, Department of Molecular and human Genetics, Institute of Science, BHU; a few
private pathology laboratories and hospitals of Varanasi on several aspects of complex diseases viz.,
carcinogenesis and type 2 diabetes. A brief view of the accomplishments and ongoing research in my
laboratory is outlined below.

Genetic studies of Type 2 Diabetes:

So far we have genotyped one variant each of CDKN2A/B rs10811661(C/T), WFS1 rs6446482 (C/G),
PPARy rs1801282 (Prol12Ala), TCF7L2 rs12255372 (G/T) and KCNJ11 rs5219 E23K in case-control
cohort of eastern Uttar Pradesh, India for type 2 diabetes (in 597 diabetic and 373 control samples). We
studied association of these variants with type 2 diabetes for the first time in Indian population of
eastern Uttar Pradesh.

e We found CDKNZ2A/2B rs10811661 variant with modest effect size (OR 1.50; 95% CI 1.109-
2.032; P = 0.009) as significant risk factor predisposing to T2D and WFS1 rs6446482 variant
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also with modest effect size (OR 1.43; 95% CI 1.074 - 1.896; P = 0.014) as predisposing risk
factor for T2D in the population of eastern Uttar Pradesh, India (Journal of Diabetes and
Metabolism; 3: 9).

e Our findings suggest that TCF7L2 rs12255372 gene polymorphism is strongly associated (OR
1.34; 95% CI 1.030-1.737 P = 0.034) with T2D in the population of eastern Uttar Pradesh
(India), as previously described in European populations with similar effect size. However, the
PPARy (Prol2Ala) polymorphism does not show significant association with T2D in the
population of eastern Uttar Pradesh unlike south Asian Indians, where Alal2 allele has been
found to increase susceptibility to T2D, while Alal2 allele is consistently associated with
protection of T2D in European populations (Manuscript in preparation).

e KCNJ11 rs5219 E23K shows weak association to T2D in our population (Diabetes Research
and Treatment Open Access 3:130).

Molecular pathology of carcinogenesis in Multiple Cancers

Cervical carcinogenesis:

e Minichromosome maintenance complex: Minichromosome Maintenance (MCM) proteins play
important roles in cell cycle progression by mediating DNA replication initiation and
elongation. We have done expression profiling of MCMs and RECQL4 and shown that
association of expression levels with clinical parameters in cervical cancer. We have shown that
binding and function of MCM 2-7 to pre-replication complex is regulated by MCM 10 mediated
binding of RECQL4 with MCM 2-7. We have shown that large amount of MCM proteins help
cancer cells to endure replication stress and cervical cancer cells follow different pathways,
probably HPV-dependent to regulate the function of MCMs according to their HPV status.
These proteins may be used as diagnostic markers for cervical cancer (PLoS One 2013,
8:€69607; Tumor Biology 2015, 36:9987-9994).

e SLIT-ROBO/CXCR4-CXCL12 Signalling axis: SLIT2 is a secretary glycoprotein which
mediates its function by binding to the Roundabout receptor (ROBO). These SLIT-ROBO
complexes perform its function by interaction with downstream signaling axis CXCR4-
CXCL12. Despite the biological and clinical importance of the interaction between the
chemokine receptor CXCR4 and its ligand CXCL12 in human cancers, little is known about
transcriptional regulation of the CXCR4 gene. Our study demonstrates the evidence of frequent
epigenetic silencing of CXCR4 in cervical cancer. Our data suggests that CXCL12/CXCR4
chemokine signaling pathway may play critical role in tumor progression and therefore, may be
a potential molecular therapeutic target (BioMed Research International, 2014: 581403; Clinical
and Experimental Metastasis 2016, 33:431-439).

e PI3K-AKT-PTEN pathway: The PI3K/AKT signaling pathway is a critical regulator of many
normal cellular processes including cell growth, proliferation, motility, survival and apoptosis.
Deregulation of this pathway has been shown in variety of human cancers. FOXO1 and p27
important downstream effecters of PI3K/AKT signaling pathway, are significantly down-
regulated in cervical cancer. We have shown the molecular mechanism of FOXO1 regulation in
cervical cancer. Similarly we have dissected the molecular mechanism of the regulation of
another PI3K-AKT signaling regulated gene p27 and its role in cell proliferation and apoptosis
(Journal of Cancer 2014, 5: 655-662; Cellular Oncology 2015, 38: 215-225).

e DNA repair/Mitotic Checkpoint regulation: Our study demonstrated the disruption of PAR-
YH2A X association results in formation of DSBs and persistent recruitment of 53BP1 foci in
cervical cancer cells leading to subsequent cell cycle arrest and cell death. Inhibition of
recruitment of broad spectrum DNA repair factors from different repair pathways contributes to
failure of cisplatin induced DNA damage repair. Intrestingly, our data also suggest the anti-
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Books:

metastatic property of olapaprib, an inhibitor of PARP, in cervical cancer cells (revised
manuscript under review in Scientific Reports).

Gastric carcinoma:

We have demonstrated that the COX-2 expression and its cross talk with H. pylori infection
may be critical in the progression of gastric cancer (International Journal of Advanced Research
2014, 2:278-288); and Cyclin D1 & cyclin E2 have critical role in gastric carcinogenesis
(Medical Oncology 2016, 33:40). Various cell cycle regulatory proteins including p53 and p21
negatively regulate cell cycle progression. Though, the over expression of p53 and p21 is well
known, its role in gastric cancer progression is poorly understood. We have demonstrated the
clinical correlation of differential expression of p53, p27, p21 and in gastric carcinoma.

Hematological Malignancies:

We have demonstrated chemo-sensitizing and chemo-preventive role of curcumin and CD10 as
a secondary target for doxorubicin that may share a common active binding site with curcumin
in leukemias (Online Journal of Bioinformatics 2016, 16:286-292; Asia Pacific Journal of
Cancer Prevention 2016, 17:3865-3869)

We have shown chromosomal instability in refractory cytopenia with multilineage dysplasia (a
subtype of Myelodysplastic syndrome); CML; ALL; and AML. Multiple chromosomal
abnormality includes premature sister chromatid separation, chromatin decondensation in
metaphase cells, hyperdiploidy, translocations and endoreduplication.

We have recently initiated studies on the role of genetic and cytogenetic determinants of the
progression of B-cell acute lymphoblastic leukemia (B-ALL). Our preliminary study indicates
that Curcumin mediated TLR9 downregulation inhibits pre-B Acute Lymphoblastic Leukemia
(pre B-ALL) proliferation and induces apoptosis.

Gallbladder carcinoma: We have recently initiated studies to understand the role of
chemokines in the carcinogenesis of gallbladder. We have demonstrated the role of copy
number alteration of mitochondrial genome in gallbladder cancer (manuscript under
preparation). We studied the expression profiles of six genes (NF-xB, TNF a, IL1B, COX-2,
MMP1, MAPK14). All the six genes studied are frequently up-regulated in gallbladder
carcinoma compared to gallstone samples. Our preliminary data suggests that expression
profiles of these genes can be potential diagnostic and/or prognostic markers of gallbladder
cancer. It may have important clinical implications in the management of the disease and may
reveal useful therapeutic targets for the treatment of the gallbladder cancer. Study of these
genes in a larger cohort may be useful in defining the role of NF-kB-mediated proinflammatory
cytokines and their involvement in gallbladder carcinogenesis.

1) “A Practical Handbook of Cell Biology and Cytogenetics” ISBN 81-86376-19-4 — Sole author —
Vishwajnana Adhyayan Sansthan (Regd.) Publisher. Date of publication: March, 2014
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