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Research Interests / Specialization 

Biology of cancer cells in hypoxic tumor microenvironment 

Cancer Genetics 

DNA methylation and epigenetic regulation in cancer cells 

Teaching Experience (Subject / Courses Taught)  

Epigenetic regulation of gene expression 

Cell Biology and Biochemistry 

Immunology 

Cancer Biology and Genetics 

Replication, Repair and Recombination 
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SERB Women’s Excellence in science research award 2013 
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         Ongoing: 3 

M.Phil students;      Completed: 2 

                                               Ongoing: 1 

 

University Faculty Details Page on DU Web-site 



www.du.ac.in Page 2 
 

 

I.  Research papers published in Refereed/Peer Reviewed Journals: (LAST FIVE YEARS) 

 
1. Mittal S, Pradhan S and Srivastava T , Recent advances in targeted therapy for glioblastoma, 

Expert Rev Neurother. (advance in online) 2015. 
 

2. Tyagi G, Pradhan S, Srivastava T* and Mehrotra R*, Nucleic acid binding properties of allicin; 
spectroscopic analysis and estimation of anti-tumor potential, Biochemica and Biophysica acta, 
1840(1),350-356,2014.  

3. Srivastava, Biol Med J 2014, 6:1 , Editorial. Now perceiving: The complete genome package. 
4. Srivastava T, Molecular targets for therapy in malignant gliomas. Journal of Proteins and Proteomics 2010 

Vol 1, No 2, 65-69. 

5. Jha P, Agarwal S, Pathak P, Srivastava A, Suri V, Sharma MC, Chosdol K, Srivastava T, Gupta D, Gupta A, 

Suri A, Sarkar C. Heterozygosity status of 1p and 19q and its correlation with p53 protein expression and 

EGFR amplification in patients with astrocytic tumors: novel series from India. Cancer Genet Cytogenet. 

2010 Apr 15;198(2):126-34. 

6. Pal A
1
, Srivastava T

1
, Sharma MK, Mehndiratta M, Das P, Sinha S, Chattopadhyay P. Aberrant methylation 

and transcriptional mobilization of Alu elements contributes to genomic instability in hypoxia. J Cell Mol 

Med. 2010 Nov; 14(11):2646-54 

II.  Other than refereed  /Peer Reviewed Journals 

 

 

Books  

 

Conference Presentations  

 

Professional Societies Memberships  

 

Project (Major/Grants/Collaborations) 

ONGOING RESEARCH PROJECTS:  
 Hypoxia induced stemness characteristics in brain tumor cells via active DNA methylation. Science and 

Engineering Research Board, Ministry of Science and Technology.  

 Specificity and complexity of Integrin actin signaling in tumor cells funded by DBT 

 

COMPLETED RESEARCH PROJECTS:  

 Targeting the tumor microenvironment: quest for novel targets for cancer therapy funded by CSIR 

 Role of HDAC inhibitor(s) in modulating the response to chemotherapeutic agent(s) in cancer cells funded by 

DST 

 

 

 

 

 

 

14.6 months and the 2-year OS also increased to 26.5% as

compared with 10.4% in case of RT alone. By the end of

5 years of the study, 85% of patients had completed treatment

asplanned and the remaining discontinued due to toxic effects,

including neutropenia and thrombocytopenia. A significant

improvement of 9.8% survival rates was observed as compared

with 1.9% in RT-alone treatment [1].

The standard of care followed for newly diagnosed GBM

patients is concurrent TMZ (75 mg/m2/day for <7 weeks) and

radiotherapy followed by 6 maintenancecyclesof adjuvant che-

motherapy (150 mg/m2 for 5-day therapy every 28 day). Sev-

eral trials have compared the effects of varying the duration

and doseof TMZ for achieving better efficacy. A Phase III trial

(RTOG 0525), involving 833 patients, compared standard

adjuvant TMZ (days1 through 5 of a 28-day cycle) with dose-

dense (DD) TMZ (days 1 through 21 of a 28-day cycle) in

newly diagnosed GBM patients. The DD TMZ treatment was

designed to reduce theO6-methylguanine-DNA methyltransfer-

ase (MGMT) levels, thereby restoring sensitivity to TMZ.

Although the prolonged exposure to the drug here did not

result in any significant therapeutic benefit, this study recon-

firmed theprognostic significanceof MGMT promoter methyl-

ation status [4]. For patients with recurrent GBM also, several

trials have similarly compared the effects of alternating dosing

schedules of TMZ. One such trial (DIRECTOR) [5], studied

re-challenge of two different DD TMZ regimens in

recurrent GBM patients. The regimens compared here were

120 mg/m2/day TMZ (1 week on/1 week off) and 80 mg/m2/

day (3 weekson/1 week off). While thisstudy wasprematurely

terminated, initial results again revealed that MGMT promoter

methylation was a significant prognostic marker for benefit

from such DD TMZ re-challenge. In another notable Phase II

study, the RESCUE trial, a continuous DD TMZ (50 mg/m2/

day) was used at the time of first progression after a conven-

tional TMZ treatment. This treatment was effective with an

improved 6 monthsPFSand time to progression and benefited

patients irrespective of their MGMT status [6]. The authors

have suggested the use of this continuous DD TMZ schedule

in future combination trials for recurrent GBM patients due to

itseffectivenessand minimal toxicity.

Carmustine (BCNU), as Gliadel WafersÔ

The drug carmustine (bis-chloroethylnitrosourea [BCNU]),

present in Gliadel Wafers (polymer matrix, polifeprosan

20 with carmustine implant), is a nitrosourea compound and

functions by adding chloroethyl group to the O-6 position of

guanine nucleotide. The alkylated guanine moieties in the

opposite strands cross-link to cause DNA strand breakage and

eventually cell death. As one of the first drugs to be approved

by theFDA, BCNU hasbeen used either aloneor in combina-

tion, against variouscancers. Gliadel Waferswere well tolerated

in patients with newly diagnosed GBM and recurrent GBM as

an adjunct to surgery and radiation. A large number of clinical

trials have validated the effectiveness of Gliadel Wafers in

increasing the median survival time [7]. While Gliadel Wafers

in combination with surgery are FDA approved for newly diag-

nosed high-grade GBMs, they are rarely used because of the

limited benefitsand high risk of associated complications [8].

Lomustine (CCNU)

Lomustine (CCNU), another nitrosourea compound, despite

being FDA approved [9], is seldom used as the first line of

treatment. Trials are ongoing to determine its efficacy in com-

bination with other drugs for both newly diagnosed and recur-

rent GBM. A Phase II study (UKT-03) was conducted on

31 newly diagnosed GBM patients, where in addition to radio-

therapy and chemotherapy, a combination of lomustine and

TMZ was given. This combination had acceptable toxicity,

with a median PFSand OSof 9 and 22.6 months, respectively

and a significantly higher 2-year survival rate of 44.7%. Fur-

ther, this treatment resulted in improved prolongation of

survival in patientswith methylated MGMT genepromoter [10].

A later report on the long-term survival of these patients fur-

ther confirmed the effectiveness of this combination, as the

5-year survival rate (15%) for these patients was much higher

compared with the rate of 4–5%, which is commonly reported

for GBM. In this study, another small group of eight newly

diagnosed GBM patients treated with intensified TMZ/lomus-

tine combination have also shown better efficacy outcomes.

Hence, this combination has shown promising therapeutic

potential and future trialsshould stratify patientsbased on their

MGMT promoter methylation status [11].

Other important trials for the above-mentioned alkylating

agentsaresummarized in TABLE 1.

Targeted compounds

The molecular targets and their inhibitors, which are currently

being tested in clinic trials for GBMs, arediscussed below.

Tyrosine kinase inhibitors: Receptor tyrosine kinases are the

key targets in cancer research. These enable signal transduction

from the extracellular milieu inside the cytoplasm and are most

commonly amplified in cancers. These targets and their inhibi-

torsaresummarized in FIGURE 1.

Epidermal growth factor receptor family & its mutant form

EGFRvIII

Epidermal growth factor receptor (EGFR) is a transmembrane

tyrosinekinase, which specifically binds to EGF and TGF-a. It

further activates various signal transducers involved in cell pro-

liferation like Ras, MAPK, PI3K, JAK2 and so on. EGFR

amplification is commonly observed in GBM (30–40%) and is

a major contributor to the initiation and progression of these

tumors [12]. Expression and amplification of a mutant variant

of EGFR, EGFRvIII, is also frequently observed (60–70% of

the EGFR mutations). This variant lacks exons 2–7 of the

extracellular domain and is constitutively phosphorylated and

hence activated. Cells expressing EGFRvIII thus exhibit higher

tumor growth, reduced apoptosisand resistance to chemothera-

peutic drugs [13]. Many inhibitors targeting EGFR and EGFR-

vIII havebeen developed and arebeing tested in clinical trials.

Review Mittal, Pradhan & Srivastava

doi: 10.1586/14737175.2015.1061934 Expert Rev. Neurother.
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