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Indian Science Congress held at New Delhi on January 4-7, 2001.

Sinha U., Kundu, S.C. and Ghosh, A.K. Cloning, sequencing and expression of
polyhedrin from cytoplasmic polyhedrosis virus infecting Indian saturniidae



20.

21.

22,

23.

24,

25.

26.

217.

28.

29.

silkworms. Presented in the first conference of Biotechnology Society of India held at
V. P. Chest Institute, New Delhi, on October 4-6, 2001.

Kundu, S.C., Saha, M., Qanungo, K.R., Datta, A., Sinha, U., Padhi, B.K., Mahendran,
B., Murthy, Ch.V.R., Ghosh, S.K. and Ghosh, A.K. Indian tropical wild tasar
silkworm (Antheraea mylitta): Molecular Characterization of ecoraces, fibroin protein
and cypovirus. Presented in the Fourth International Conference on ‘Wild Silkmoths’
held at Jogja Expo Center, Yogyakarta, Indonesia on April 23-27, 2002.

Shrivastava, B., Ghosh S and Ghosh A. K. Purification of a protease inhibitor from
Indian tasar silkworm, Antheraea mylitta. Presented in the National seminar and
workshop on Advanced Separation Processes held at 1T, Kharagpur, on July 30-
August 3, 2002.

Chavali, V. R. Murthy., Das, A. K., and Ghosh, A. K. Molecular analysis of genome
segments 6 and 7 of cypovirus infecting Indian tasar silkworm, Antheraea mylitta.
Presented in the Second National Conference of Biotechnology Society of India-
“Biotech 2004 held at Institute of Genomics and Integrative Biology, New Delhi on
October 13-15, 2004.

Shrivastava, Rashmi, Hazra, Sougata, Ghosh, A. K. and Das, A. K. Insight into
structure and interactions of two component signal transduction proteins of
Mycobacterium tuberculosis. Presented in the Second National Conference of
Biotechnology Society of India- “Biotech 2004” held at Institute of Genomics and
Integrative Biology, New Delhi on October 13-15, 2004.

V.R Murthy Chavali, Das A. K., and Ghosh, A.K. Genome segments 6 and 7 of
Antheraea mylitta cypovirus encode viral structural protein. Presented in the third
National conference of Biotechnology Society of India, held at JNU New Delhi on
December 22-24, 2005.

Ghosh, A.K., Bhattacharya, S., Maity, S. and Goel S. Generation and analysis of
expressed sequences from non-mulberry silkworm, Antheraea mylitta. Presented in
the International symposium on insect Genetics and Genomics, held in the Centre for
DNA Fingerprinting and Diagnostics, Hyderabad, India on January 9-11, 2006.
Ghosh, A.K., Chavali, V. R. Murthy., Jangam, S., and Chakraborty, M . Molecular
analysis of cypovirus infecting Indian Tasar silkworm, Antheraea mylitta. Presented
in the 9™ dsRNA Virus Symposium, held in Cape Town, South Africa, October 21-
26, 2006.

Mandal, S. M., Pati, B.R., and Ghosh, A. K. Isolation and Characterization of a
symbiotically effective Rhizobium resistant to arsenic: Site of accumulation and
mobilization. Presented at the 47" annual conference of Association of
Microbiologists of India, held at Bhopal, India on December 6-8, 2006.

Mandal, S. M., Mondal, K. C., Ghosh, A. K. and Pati, B. R. Endogenous phenolic
compounds are regulators of indoleacetic acid production by the symbiont of legume-
Rhizobium symbiosis.. Presented in the 14 th congress of West Bengal Science and
Technology held at Kolkata, India, on February 28-March 1, 2007.

Ghosh A. K. Molecular Analysis of cypovirus infecting tasar silkworm. Presented in
the UGC sponsored national seminar on Current trends of researches in health and
diseases held in Vidyasagar University, India, on March 30, 2009.
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33.

34.

35.

36.

Ghosh A. K. Cypovirus infecting tasar silkworm: Molecular and functional analysis.
Presented in the International conference on Bio Medical research held in KIIT
University, Bhubameswar, India on November 13 —14, 2009.

Ghorai, S. and Ghosh, A. K. Molecular and functional characterization of Antheraea
mylitta cypovirs RNA dependent RNA polymerase. Presented in the National
symposium of the RNA group of India held at University of Pune, India, on January
18- 19, 2010.

Chakraborty, M., Ghorai, S. and Ghosh A. K. Antheraea mylitta cytoplasmic
polyhedrosis virus: Analysis of capsid protein and RNA dependent RNA polymerase.
Presented in the workshop on recent advances in sericulture research held at
Bengaluru, India on May 18-19, 2010.

Ghosh, A. K. Molecular and functional analysis of Antheraea mylitta cytoplasmic
polyhedrosis virus. Presented in the International conference on frontier in biological
research held at Vidyasagar University, India on February 26-27, 2012.

Biswas, P. and Ghosh A. K. Molecular cloning and characterization of Antheraea
mylitta cytoplasmic polyhedrosis virus genome segments 4 and 5. Presented in the
11" International symposium on double stranded RNA viruses held in San Juan,
Puerto Roco, USA, November 27-December 01, 2012.

Kundu, A., Das, A. K. and Ghosh, A. K. Molecular medeling and structure analysis
of Antheraea mylitta cytoplasmic polyhedrosis virus RNA dependent RNA
polymerase. Presented in the 11" International symposium on double stranded RNA
viruses held in San Juan, Puerto Roco, USA, November 27-December 01, 2012.
Kundu, A., Das, A. K. and Ghosh, A. K. Structural analysis and functional
characterization of Antheraea mylitta cytoEIasmic polyhedrosis virus RNA dependent
RNA polymerase. Presented in the 4™ Molecular Virology meeting held on
Thiruvanantapuram, Kerala, India April 16-17, 2015.

Research guidance:

Guidance at postdoctoral level: Guided two postdoctoral fellow

Guidance at doctoral level: Guided twelve Ph.D. student’s thesis and another

ten are in progress.

Guidance at postgraduate level: Guided twenty eight M. Tech student’s thesis and

another four are in progress.

Guidance at undergraduate level: Guided twenty four B. Tech student’s thesis and

four are in progress

Sponsored R & D Projects undertaken :

Principal Investigator:



Completed

1.

©

10

11

12

13.

14.

15.

Biochemical and genetic analysis of subgroup A feline leukemia virus receptor.
Sponsored by May-wright foundation, USA, from June 1994 to December 1995 for
US dollar 40,000.

Characterization and cloning of feline leukemia virus subgroup B receptor. Sponsored
by American Cancer Society, USA, from January 1995 to December 1995 for US
dollar 12,500.

Molecular characterization of Antheraea mylitta nuclear polyhedrosis virus.
Sponsored by Department of Biotechnology, Govt. of India, from March 1997 to
September 2000, for Rs. 20.23 lakhs.

Cloning and characterization of feline leukemia virus receptor. Sponsored by
Department of Science and Technology, Govt. of India, from October 1998 to
February 2001, for Rs 12.26 lakhs.

Cloning, expression and immunological characterization of Antheraea mylitta
cytoplasmic polyhedrosis virus polyhedrin. Sponsored by Department of
Biotechnology, Govt. of India, from April 2001 to March 2004 for Rs. 20.19 lakhs.
Modernization of recombinant DNA technology laboratory. Sponsored by MHRD,
Govt. of India from April 2003 to March 2004 for Rs. 10 lakhs.

Cloning, sequencing and expression of Antheraea mylitta cytoplasmic polyhedrosis
virus RNA dependent RNA polymerase. Sponsored by MHRD, Govt. of India, from
May 2003 to April 2005 for Rs 16.0 lakhs.

Molecular cloning and characterization of Antheraea mylitta cutoplasmic polyhedrosis
virus genome segments 8 and 11. Sponsored by Council of Scientific and Industrial
Research, Govt. of India from June 2003 to May 2006 for Rs. 11 Lakhs.

Cloning and analysis of expressed sequences from silk moths. Sponsored by
Department of Biotechnology, Govt. of India, from August 2003 to July 2006 for Rs.
59 lakhs.

. Optimization of the production of Antheraea mylitta cytoplasmic polyhedrosis virus

anti-polyhedrin monoclonal antibody in bioreactor. Sponsored by MHRD, Govt. of
India, from May 2005 to April 2007 for Rs. 12.0 lakhs.

. Cloning and characterization of a fungal protease inhibitor from the hemolymph of

tasar silkworm Antheraea mylitta. Sponsored by Indian Council of Medical Research,
Govt. of India, from October 2005 to September 2008 for Rs 18 lakhs.

. Molecular analysis of Antheraea mylitta cytoplasmic polyhedrosis virus genome

segment 1 and 2. Sponsored by Department of Science and Technology, Govt. of
India, from November 2006 to October 2009 for Rs. 19.90 lakhs

Molecular Analysis of genome segments 6 of Antheraea mylitta cypovirus .
Sponsored by CSIR, Govt. of India from October 2008 to September 2011 for Rs. 14
lakhs.

Selection aided molecular marker system for improvement of tasar silkworm
Antheraea mylitta drury sponsored by Central Silk Board, Ministry of Textiles, Govt,
of India. January 2007 to March 2011 for 12.0 lakhs
Establishment and Characterization of cell lines from tasar silkworm, Antheraea.
mylitta.. Sponsored by Department of Biotechnology, Govt. of India. from July 2009
to June 2011 for Rs. 25.58 lakhs.



16.Molecular cloning and characterization of Antheraea mylitta cytoplasmic polyhedrosis
virus genome segments 4 and 5. Sponsored by CSIR Govt. of India from March 2012
to February 2015 for Rs. 27 lakhs

Ongoing:

1. Molecular and structural analysis of Antheraea mylitta cytoplasmic polyhedrosis
virus RNA dependent RNA polymerase. Sponsored by DST, Govt. of India, from
March 2013 to March 2016 for Rs. 39.70 lakhs

2. lsolation and characterization of antifungal peptides from muga silkworm
Antheraea assamensis Helfer. Sponsored by DBT (under Twinning Programme
for NE), Govt of India, From January, 2014 to December 2017. for Rs. 34.90
lakhs.

3. Development of sensitive diagnostic kit for the detection of pathogens in stored
food grains. Sponsored by MHRD, from February 2014 to January 2017 for 112
lakhs.

4. Purification and characterization of anti-fungal peptides from the hemolumph of
tasar silkworm Antheraea mylitta. Sponsored by ICMR, Govt. of India, From
March 2015 to February 2018 for 23.70 lakhs.

Co-Principal investigator:

Completed

1. Biochemical and genetic analysis of fibroin from Tasar silkworm Antheraea mylitta.
Sponsored by Department of Biotechnology, Govt. of India, from March 1997 to
September 2000, for Rs. 14.26 lakhs.

2. Molecular genetics of tropical tasar silkworm Antheraea mylitta. Sponsored by
Department of Biotechnology, Govt. of India, from August 1999 to July 2002, for Rs.
22.35 lakhs.

3. Production of hydrogen as a cleaner fuel through waste recycling. Sponsored by
Department of Biotechnology. Govt. of India, from September 1999 to August 2002,
for Rs. 21.65 lakhs.

4. Cloning and characterization of fibroin gene of Indian tasar silkworm (Antheraea
mylitta). Sponsored by Department of Biotechnology, Govt. of India, from March
2002 to February 2005, for Rs. 17.55 lakhs.

5. Improvement of hydrogen production by over expression of hydrogenase producing
gene of high yielding strain of Enterobacter cloacae 1IT-BT-08 in fast growing E. coli.
Sponsored by Department of Biotechnology, Govt. of India, from October 2001 to
September 2004 for Rs. 25.60 lakhs.

6.Improvement of hydrogen production from industrial waste using hybrid bioreactor.
Sponsored by Department of Biotechnology, Govt. of India, from February 2004 to
January 2007 for Rs. 23.72 lakhs.

7. Optimization of human fibroblast growth factors (diagnostic) production in
recombinant plant cells in bioreactor , sponsored by MHRD, Govt. of India, from May
2005 to April 2007 for Rs. 15 lakhs.



8. Characterization of two histidine kinase and their cognate response regulator involved
in signal transduction system of Mycobacterium tuberculosis. Sponsored by DBT from
November 2005 to October 2008 for Rs. 23.68 lakhs.

9. Establishment of a center of Bioprospecting in IIT Kharagpur: Prospecting novel genes
and molecules of Santalum album L. and Amaranthus tricolor L. Sponsored by DBT
from December 2007 to November 2010 for Rs. 66.54 lakhs.

10. Identification and Characterization of molecular tools in order to generate improved
jute cultivers. Sponsored by CSIR, Govt. of India, from December 2009 to November
2012 for 16.76 lakhs.

11. Immunogenic responses of silk biomaterials used for cell based tissue engineering
and regenerative medicine. Sponsored by DST, Govt. of India from March 2011-
February 2013 for Rs 35 lakhs.

12. Bioprospecting of Antartic flora: screening of novel genes and healthcare molecules.
Sponsored by Ministry of earth Sciences, Govt. of India from August 2010 to July
2013. for Rs.105.96 lakhs.

13.Dielectrophoretic separation of biological cells in microfluidic channels. Sponsored by
NPMASS programme Cell, Aeronautical Development Agency, from May 2013 to
May 2014 for Rs. 10.35 lakhs.

14.Silk Protein mediated surface modification of NiTi alloy based stent material for

improved endothelialization and reduced thrombogenicity. Sponsored by DBT, Govt.
of India. from September 2013 to August 2014 for Rs. 34.05 lakhs.

15.Silk Scaffolds for peripheral nerve regeneration. Sponsored by British High

Commission (UKIERI) under Trilateral Partnership from April 2013 to December
2015 for Rs. 13.99 lakhs.

Ongoing :

Brief research achievement:

Our laboratory is working on structural and molecular characterization of virus infecting
tasar silkworm Antheraea mylitta. Antheraea mylitta is an indigenous wild type non-
mulberry silkworm grown in eastern part of India silkworm and produces tasar silk.
Being wild in nature these silkworms suffer from various microbial (bacteria, virus,
protozoa and fungi) infections among which viral infection is predominant. Due to viral
infection the production of tasar silk is gradually decreasing each year. To determine the
causative virus, we have purified viruses from infected larvae by CsCl density gradient
centrifugation and determined the structure of this virus, through scanning and
transmission electron microscopy. Through molecular analysis of viral genetic materials
we have shown that this virus is a cytoplasmic polyhedrosis virus belongs to Reoviridae
family containing eleven double stranded RNA in its genome.

To understand viral life cycle and pathogenesis, all the eleven genome segments of
Antheraea mylitta cytoplasmic polyhedrosis virus (AmCPV) have been cloned,
sequenced and functionally characterized by expressing encoded (genes) proteins in E.



coli and insect cells. It has been shown that S1(3852 bp) and S3 (3784 bp) code for viral
capsid proteins (141 and 123 kDa, respectively), S2 (3798 bp) codes for RNA dependent
RNA polymerase (137 kDa, S4 (3353 bp) codes for methyl transferase (120 kDa), S5
(2180 bp) codes for guanylyl transferase (65 kDa), S6 (1944 bp) codes for protein ( 68
kDa) having ATP binding and ATPase activity, S7 (1789 bp) and S8 (1677 bp) encode
viral structural proteins (61 and 60 KDA, respectively, S9 (1473 bp) codes for a non-
structural protein (38 kDa) having RNA binding property, S10 (1502 bp) codes for viral
polyhedron (28 kDa) and S11 (390 bp) does not contain any ORF.

An immunological (using rabbit anti-polyhedrin antibody) and PCR (using polyhedrin
gene specific primer) based detection system of viral infection has been developed. We
have also cloned and analyzed fibroin gene and other expressed sequences from tasar
silkworms especially from silk glands to create an EST database and to use these
sequences for functional analysis of genes involved in silk gland development. We have
identified some RAPD and SCAR markers associated with yield component of tasar
silkworm. We have also purified a novel fungal protease inhibitor (11 kDa) from the
haemolymph of tasar silk worm, cloned, sequenced and expressed as soluble functional
recombinant protein in E. coli. Its biochemical and biophysical characterization and
determination of structure by X-ray crystallography have also been done. Work is on
progress to understand the structure and mechanism of initiation of RNA synthesis by
AmCPV RdRP, to establish an Antheraea mylitta cell lines for the understanding of
virus—host cell interaction and pathogenesis, and purification of anti microbial peptides
and proteins from Antheraea mylitta and Antheraea assamensis for their use as anti-
microbial therapeutic agents.

Very recently our lab also has initiated a project to isolate and identify pathogens
(bacteria and fungi in stored food grains) and to develop monoclonal antibody against
these microbes for their detection by a simple immunologic procedure.

Other academic activities:

1. Joint coordinator of one short-term course entitled “Bioprocess engineering with
genetically modified organisms” sponsored by DBT, Govt. of India, held at Dept. of
Biotechnology, 11T, Kharagpur, on July 14-30, 1999.

2. Joint organizing secretary of International Symposium on “Post-genomic
Biotechnology” held at 11T, Kharagpur on February 10-12, 2002.

3. Professor in charge of Recombinant DNA Technology laboratory in the Dept. of
Biotechnology, 11T, Kharagpur.

4. Faculty adviser to B. Tech and M. Tech students of Biotechnology Department, IIT,
Kharagpur.

5. Member, Board of studies and Ph.D. Committee of Vidyasagar University,
Midnapore, Visva bharati University, Shantiniketan and West Bengal University of
Technology , Kolkata.

6. Post-graduate program coordinator in the department of Biotechnology, 11t Kharagpur
(1996-2001)



11.

12.
13.
14.
15.
16.

17.
18.

19.

Undergraduate program Coordinator in the Department of Biotechnology, IIT,
Kharagpur (2009-present)

Member of several DSC Committee, Departmental purchase committee, B. C. Roy.
Technology Hospital purchase committee.

Reviewer of Scientific journals, and Projects from DST and DBT, CSIR.

. Examiner of M. Sc. and Ph.D. thesis from other Universities such as Calcutta,

Jadvapur, Sambalpur, Utkal, INTU, Vidyasagar etc.

Professor in-charge of several state-of the-art equipments (Automated DNA
sequencer, Real time PCR and 2-D Gel electrophoresis system) in the Central
Research Facility of I1T- Kharagpur (2002-present)

Professor in charge of Advance Laboratory for plant Genetic Engineering in 1IT-
Kharagpur (2008-2013).

Academic committee member and chairman of Bio-Science group in Advance
Technology Development Centre of I1T-Kharagpur (2011-2013)

Senate member of I1T-Kharagpur (2003-present).

Head of the Department of Biotechnology (2006 to 2009).

Chairman, Central Research Facility (Life Science Division), 1IT-Kharagpur.(2009-
2013)

Institutional Radiological safety officer (2010-present)

Member of Institutional animal ethics committee, Human ethics committee and Bio-
safety committee.

Joint coordinator of a short term course entitled “Environmental genomics and
Biotechnology” sponsored by MHRD, Govt. of India, held at Dept. of Biotechnology,
IIT, Kharagpur, on December 2-9, 2011.



