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#Research Interests: Plant specialized metabolism, biosynthetic pathway elucidation and reconstruction in
heterologous hosts, metabolic engineering and synthetic biology, microbial bioprocess.

#Education:
e B.Sc. (Ag.) Hons (1997-2001), Visva-Bharati, West Bengal, India. First Class Grade.
e M.Sc. (Ag.) in Genetics (2001-2003), Bidhan Chandra Krishi Viswavidyalaya, West Bengal, India. First Class,
18t Rank.
e Ph.D. (2004-2009), Jawaharlal Nehru University (National Institute of Plant Genome Research), New Delhi,
India. Thesis Title: Purification, cloning and expression of B-D-N-acetylhexosaminidase for increased shelf life in
fruits and vegetables. Secured 15t Rank in course-work examination.

#Professional Positions Held (>15 years post-PhD research experience):

e January, 2025 to present: Chief Scientist/Scientist-G, CSIR-Central Institute of Medicinal and Aromatic Plants,
Lucknow

e January, 2020 to January, 2025: Senior Principal Scientist, CSIR-Central Institute of Medicinal and Aromatic
Plants, Lucknow

e January, 2016 to January, 2020: Principal Scientist, CSIR-Central Institute of Medicinal and Aromatic Plants,
Lucknow

e July to September, 2017: Visiting Scientist, Department of Chemistry, University of Hamburg, Germany.

e January, 2013 to January, 2016: Senior Scientist, CSIR-Central Institute of Medicinal and Aromatic Plants,
Lucknow

o April, 2011- January, 2013: Scientist Fellow, CSIR-Central Institute of Medicinal and Aromatic Plants, Lucknow.

e June, 2009- April, 2011: Postdoctoral fellow, National Institute of Plant Genome Research, New Delhi.

#Research Articles Published (selected):

1. Kumar A, Dev K, Ghosh S§* (2025) Functional analysis of squalene epoxidases and oxidosqualene cyclases clarifies
roles in Boswellia C3-epimeric triterpenoid pathway. New Phytologist. 248(6):3081-3098.

2. Srivastava P, Vyas P, Kumar A, Bhogal I, Roy S, Ghosh S*. Engineering of the UGT86C11 Glycosyltransferase for
Improving Catalytic Efficiency and Efficient Biosynthesis of Neoandrographolide. J Agric Food Chem. 2025 Dec
24;73(51):32723-32739.

3. Vyas P, Srivastava P, Srivastava G, Kumar A, Garg A, Ratnasekhar CH, Ghosh S$* (2025) UGT73FB1 contributes to
scaffold-selective biosynthesis of triterpenoid glucosyl esters in saponin-rich bark of arjuna tree. The Plant Journal.
122(1):€70128. doi: 10.1111/tpj.70128.

4. Srivastava G, Vyas P, Kumar A, Singh A, Bhargav P, Dinday S, Ghosh S* (2024) Unraveling the role of cytochrome
P450 enzymes in oleanane triterpenoid biosynthesis in arjuna tree. The Plant Journal, 119(6):2687-2705.

5. Garg A, Srivastava P, Verma PC, Ghosh S$* (2024) ApCPS2 contributes to medicinal diterpenoid biosynthesis and
defense against insect herbivore in Andrographis paniculata. Plant Science, 342:112046.

6. Sharma S, Chaurasia S, Dinday S, Srivastava G, Singh A, Chanotiya CS, Ghosh S* (2024). High-level biosynthesis
of enantiopure germacrene D in yeast. Applied Microbiology and Biotechnology, 108(1):50.

7. Bhargav P, Chaurasia S, Kumar A, Srivastava G, Pant Y, Chanotiya CS, Ghosh S* (2024) Unraveling the terpene
synthase family and characterization of BsTPS2 contributing to (S)-(+)-linalool biosynthesis in Boswellia. Plant
Molecular Biology, 113(4-5):219-236.

8. Srivastava P, Garg A, Misra RC, Chanotiya CS, Ghosh S$* (2021) UGT86C11 is a novel plant UDP-
glycosyltransferase involved in labdane diterpene biosynthesis. Journal of Biological Chemistry. 297(3):101045.

9. Kumar A, Srivastava P, Srivastava G, Sandeep, Kumar N, Chanotiya CS, Ghosh S* (2021) BAHD acetyltransferase
contributes to wound-induced biosynthesis of oleo-gum resin triterpenes in Boswellia. The Plant Journal.
107(5):1403-1419.

10. Srivastava G, Sandeep, Garg A, Misra RC, Chanotiya CS, Ghosh S§* (2020) Transcriptome analysis and functional
characterization of oxidosqualene cyclases of the arjuna triterpene saponin pathway. Plant Science, 292:110382.

11. Sandeep, Misra RC, Chanotiya CS, Mukhopadhyay P, Ghosh S$* (2019) Oxidosqualene cyclase and CYP716
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12.

13.

14.

15.

enzymes contribute to triterpene structural diversity in the medicinal tree banaba. New Phytologist, 222(1):408-424.
Misra RC, Sharma S, Sandeep, Garg A, Chanotiya CS and Ghosh S§* (2017) Two CYP716A subfamily cytochrome
P450 monooxygenases of sweet basil play similar but non redundant roles in ursane- and oleanane-type pentacyclic
triterpene biosynthesis. New Phytologist, 214(2):706-720.

Misra RC, Garg A, RoyR, Vasudev PG, Chanotiya CS and Ghosh S$* (2015) Involvement of an ent-copalyl
diphosphate synthase in tissue-specific accumulation of specialized diterpenes in Andrographis paniculata. Plant
Science, 240:50-64.

Garg A, Agrawal L, Misra RC, Sharma S, and Ghosh S* (2015) Andrographis paniculata transcriptome provides
molecular insights into tissue-specific accumulation of medicinal diterpenes. BMC Genomics, 16:659.

Misra RC, Maiti P, Chanotiya CS, Shanker K and Ghosh S$* (2014) Methyl jasmonate-elicited transcriptional
responses and pentacyclic triterpene biosynthesis in sweet basil. Plant Physiology,164(2):1028-1044.

#Review Articles Published:

1.

Srivastava P, Ghosh S* (2025) Insights into functional divergence, catalytic versatility and specificity of small
molecule glycosyltransferases. International Journal of Biological Macromolecules. 292:138821.

2. Dinday S, Ghosh S* (2023). Recent advances in triterpenoid pathway elucidation and engineering.
Biotechnology Advances, 68:108214.

3. Ghosh S§* (2023) Enantioselective terpene emission signifies forest climate response mechanism. Trends in
Plant Science. S1360-1385(23)00026-2.

4. Ghosh S* (2017) Triterpene structural diversification by plant cytochrome P450 enzymes. Frontiers in Plant
Science, 8:1886.

5. Ghosh S* (2016) Biosynthesis of structurally diverse triterpenes in plants: the role of oxidosqualene cyclases.

Proceedings of the Indian National Science Academy, 82: 1189-1210.
#Patents:

1. Polynucleotide sequence of fruit softening associated B-D-N-acetylhexosaminidase and its uses for
enhancing fruit shelf life (PCT/IN2009/000388). Datta A, Chakraborty S, Chakraborty N, Meli VS,
Ghosh S. Patent granted in US (US8987556 B2) and Europe (EP2315830 B1).

2. Recombinant microorganisms and uses thereof. Datta A, Ghosh S, Ghosh S, Rao HK, Mohan K. Patent
granted in US (US 8734814 B2).

3. Polynucleotide sequence of fruit softening associated a-mannosidase and its uses for enhancing fruit shelf life
(PCT/IN2009/000387). Datta A, Chakraborty S, Chakraborty N, Ghosh S, Meli VS. Patent granted in US
(US8962918 B2) and Europe (EP2315835 B1).

4. Genetically engineered yeasts and use thereof for de novo production of enantiopure germacrene D. Ghosh S,

Sharma S, Chaurasia S, Sandeep, Srivastava G, Singh A, Chanotiya CS. Patent application filed in India
(Application No. 202311037138, dated 29.05.23).

#Book Chapters:

1.

Misra RC, Sharma S, Garg A and Ghosh S* (2020) Virus Induced Gene Silencing in Sweet Basil (Ocimum
basilicum). In: Virus-Induced Gene Silencing in Plants: Methods and Protocols. Eds: Courdavault V, Besseau S.
Methods in Molecular Biology, Springer. 172:123-138. doi: 10.1007/978-1-0716-0751-0_10.

Sandeep and Ghosh S* (2020) Triterpenoids: structural diversity, biosynthetic pathway and bioactivity. In:
Studies in Natural Products Chemistry. Ed: Atta-ur-Rahman. Elsevier. Volume 67, Pages 411-461.

Ghosh S* (2018) Triterpene Functional Genomics in Ocimum. In: The Ocimum Genome. Eds: Ajit K. Shasany,
Chittaranjan Kole. Springer, Cham, Page 111-126.

Ghosh S, Iffan M and Datta A (2017) Improving Industrial Traits through RNA Silencing. In Plant Gene
Silencing: Mechanisms and Applications. Ed: Dalmay Tamas. CABI Biotechnology series books, Page 128-146.
Datta A and Ghosh S (2015) Agricultural Biotechnology for Food Sufficiency and Benefit to Human Health-
Chapter No. 72 in Textbook of Biochemistry, Biotechnology, Allied & Molecular Medicine, under Section VIII,
Human Genetics, Biochemical Basis of Inheritance, Expression of Genetic Information, Genetic Engineering.
Eds: Talwar GP, Hasnain Seyed E, Sarin Shiv K. Prentice Hall of India, Page 877-896.

#Research Scholars supervised:

(A)
(B)
(C)
(D)

Ph.D. Scholars: 8 PhD awarded, 6 ongoing
Post-doctoral Researchers: 04

Project associates (M.Sc./M.Tech.): 16

Graduate trainees (M.Sc./M.Tech./B.Tech. students): 25

# Membership of Learned Society:

Life member of the Society of Biological Chemists (India).

Life member Society for Plant Biochemistry and Biotechnology, New Delhi
Elected member, The Plant Tissue Culture Association (India) [PTCA(I)]
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#Professional services/activities:
1. Associate Editor: Frontiers in Plant Sciences
2. Editor, Journal of Aromatic and Medicinal Plant Sciences (JMAPS)
3. Reviewer of journal articles: Nature Chemical Biology, Nature Communications, New Phytologist, Plant

Journal, Plant Physiology, Journal of Experimental Botany, Plant Molecular Biology, Plant Science, Planta,
Phytochemistry, Molecular Plant, Biochemical and Biophysical Research Communications, Plant Physiology
and Biochemistry, Journal of Advanced Research, Journal of Agricultural and Food Chemistry, Proceedings of
the Indian National Science Academy, National Academy Science Letters, Physiologia Plantarum, etc.

#Awards/Recognitions:

1.
2.

oo

Elected Fellow, The National Academy of Sciences, India (NASI), Prayagraj.

Fellowship from the International Cooperation and Development Fund (ICDF), Taiwan for participation in a

two-week workshop on Agrotechnology in 2023, held at Taipei, Taiwan.

Bilateral Exchange Programme-Indian National Science Academy (INSA) and German Research Foundation

(DFG) in 2017

Young Scientist Award from Council of Scientific and Industrial Research (CSIR), New Delhi in 2015

Medal for Young Scientists from Indian National Science Academy (INSA), New Delhi in 2015

Innovative Young Biotechnologist Award (I'YBA) from Department of Biotechnology (DBT), New Delhi in 2015
Young Scientist Platinum Jubilee Award from National Academy of Sciences, India (NASI), Prayagraj in 2014

#List of selected conference presentations/invited talk:

1.

10.

11.

12.

13.

14.

15.

Ghosh S* (2026) ‘Elucidation of the biosynthetic pathway of C3-epimeric triterpenoids in Boswellia’ in the national
conference on “Plant and Environmental Interactions” (APEI 2026), Organized by the department of Plant Science,
University of Hyderabad from Feb, 2026.

Ghosh S* (2025) ‘Unraveling enzyme function in the multi-step pathways of plant specialized metabolism’ in the
symposium on ‘Current trends and challenges in Plant Biotechnology’ held during Feb, 2025 at BITS Pilani, KK Birla
Goa Campus

Ghosh S* (2023) ‘CSIR-CIMAP Empowering Farmers and Industries’ on Oct, 2023 in the National Research Institute

of Chinese Medicine (NRICM), Taipei, Taiwan.

Ghosh S* (2023) ‘The Scope and Future of Synthetic Biology’ organized by iGEM team IISER Tirupati on Aug, 2023.

Ghosh S* (2023) ‘Understanding resin terpene biosynthesis in the medicinal tree Boswellia’ in a National Conference
on 'Medicinal Plants-Frontier Areas of Research and Development’ on March, 2023 organized by Hansraj College,
University of Delhi.

Ghosh S* (2022) ‘Unraveling nature’s biochemical factory: the pathway to synthetic biology’. Invited popular scientific
talkheld on Feb 24, 2022 at IIT (BHU), Varanasi on the occasion of ‘vigyansarvatrapujyate’ programme during Feb,
2022 jointly organised by DST, DBT, CSIR, MoES, DAE, DOS, ICMR, AICTE, and DRDO under the leadership of the
Office of the Principal Scientific Adviser to the Government of India and the Ministry of Culture (Invited talk).

Ghosh S* (2022) ‘Plant Specialized Metabolism and Metabolic Engineering’. In the faculty development program
organized by Amity Institute of Biotechnology, Kolkata. July, 2022.

Ghosh S* (2022) ‘An integrative approach to understand plant specialized metabolism and metabolic engineering’.
National Conference on 'Recent Trends in Plant Biology’ to be held at Sher-i-Kashmir International Convention
Centre, Srinagar, during Sept, 2022.

Ghosh S* (2021) ‘Unraveling the biosynthetic enzymes of medicinal diterpenes in kalmegh’. 90th annual meeting of
The Society of Biological Chemists (SBCI), India, December, 2021, organized by Amity University Gurugram.

Ghosh S* (2020) ‘Triterpene biosynthesis in medicinal plant: discovery of key enzymes and pathway reconstruction’.
In: National Conference on Frontiers in Plant Biology held at University of Hyderabad on Feb, 2020.

Ghosh S* (2020) ‘Understanding plant triterpene biosynthesis: key enzymes and pathway reconstruction’. In:National
Virtual Conferenceon Current Trends and Challenges in Plant Biochemistry and Biotechnology. BITS Pilani, K. K.
Birla Goa Campus and The Society for Plant Biochemistry and Biotechnology during Nov, 2020.

Ghosh S* (2020) ‘Triterpene biosynthesis in plants: identification of key enzymes and pathway reconstruction’.
In:International virtual conference on Plant Specialized Metabolism and Metabolic Engineering, organized CSIR-
Central Institute of Medicinal and Aromatic Plants during Oct, 2020.

Ghosh S* (2019) ‘Unraveling triterpene biosynthetic pathway in medicinal plants: enzyme discovery to metabolic
engineering’. Ashoka University, Haryana dated Nov, 2019.

Sandeep, Misra RC, Chanotiya CS, Mukhopadhyay P and Ghosh S$* (2018) ‘An integrative approach to understand
triterpene biosynthesis in medicinal tree’. In: 4th International Plant Physiology Congress held at Lucknow during Dec,
2018.

Misra RC, Sharma S, Sandeep, Garg A, Chanotiya CS and Ghosh S* (2017) ‘Sweet basil cytochrome P450
monooxygenases CYP716A252 and CYP716A253 participate in spatio-temporal accumulation of bioactive ursane-
and oleanane-type pentacyclic triterpenes’. In: National Symposium on Plant Biotechnology: Current Perspectives on
Medicinal and Crop Plants held at CSIR-1ICB, Kolkata during March, 2017.
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