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A pre- Genomics, Metagenomics & Bioinformatics in Microbial 
Ecology the International Society for Microbial Ecology (ISME) & Indian 
Network for Soil Contamination Research (INSCR) in collaboration with Acharya Narendra 
Dev College (ANDC), University of Delhi on April 02, 2024. This workshop was organized with 
various modules designed for UG/PG/PhD students to provide them with detailed knowledge 
of different bioinformatics tools for genomics data analysis, phylogeny, metagenomics, etc.
This workshop was organized with the motive to upskill young minds for students who are 
keen on learning Bioinformatics. A total of 64 participants attended the workshop in offline 
mode at the computer lab of ANDC (List attached in the end).

Program Schedule

The pre-conference workshop was started with an introductory remark and welcome address 
by Prof. Ravi Toteja, Officiating Principal, Acharya Narendra Dev College (ANDC), University 
of Delhi. Prof. Toteja welcomed all the participants and gave opening remarks about the 
importance of such a program to be run along with the academic endeavours of the students 
and the need for such a workshop for students to inculcate interdisciplinary abilities. This was 
followed by Introduction to ISME and Activities of ISME held in INDIA for propagating 
microbial ecology by Prof. Rup Lal, Senior ISME Ambassador, ANDC, University of Delhi. The 
talk provided attendees with valuable insights into ISME's role in advancing microbial ecology 
research globally and its specific activities and collaborations within India. By sponsoring 
workshops worldwide and promoting excellence in research, ISME plays a pivotal role in 
advancing scientific knowledge and addressing societal challenges through microbial ecology. 
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Afterwards, Dr. Utkarsh Sood, Kirori Mal College, University of Delhi introduced the different 
ISME journals and provided an in-depth overview of the journals affiliated with the 
International Society for Microbial Ecology (ISME). The session aimed to familiarize attendees 
with the diverse range of journals available under the ISME umbrella, their scope, and their 
significance in advancing microbial ecology research worldwide.

Then, a recorded message was given by Prof. Thulani Makhalanyane, Editor in chief, 
Reviews and Perspectives, The ISME Journal & Professor at Stellenbosch University. He 
provided attendees with valuable insights into the frontiers of microbial ecology research and 
the role of ISME journals in advancing the field. By sharing expertise, best practices, and 
perspectives on current trends and challenges, the editor empowered attendees to navigate 
the complex landscape of microbial ecology research and contribute meaningfully to scientific 
knowledge and innovation.
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Dr. Roshan Kumar's presentation explored the utilization of multi-omics data for hypothesis 
generation and analytical strategies. He discussed various omics datasets, including 
genomics (whole-genome sequencing, exome sequencing, single nucleotide polymorphisms, 
etc.), metagenomics (shotgun sequencing, amplicon sequencing, metagenome-assembled 
genomes, etc.), culturomics (isolate characterization), transcriptomics (RNA sequencing), and 
epigenetics (DNA methylation, chromatin immunoprecipitation sequencing, etc.). To illustrate 
his points, Dr. Kumar provided an example demonstrating how microbiomes can transfer from 
one individual to another. He discussed an experiment where gnotobiotic chickens were 
colonized with an inoculum from feral chickens, and the subsequent changes in the 
microbiome were analyzed over time using metagenomics techniques. Additionally, Dr. Kumar 
offered an overview of transcriptomics analysis, highlighting differentially expressed genes 
under varying culture conditions. He also presented an epigenetics analysis that examined 
chromatin marks and DNA methylation profiles across the genome.

Thereafter, Dr. Nirjara Singhvi led an engaging hands-on session on protein structure 
modeling, utilizing the SwissModel online server. The session aimed to provide participants 
with practical insights into the process of predicting and analyzing protein structures, a crucial 
aspect of molecular biology and drug discovery. During the session, Dr. Singhvi adeptly 
navigated participants through the intricacies of using the SwissModel server. She elucidated 
the significance of protein structure prediction in understanding biological function, protein-
protein interactions, and rational drug design. Participants were introduced to the 
fundamentals of homology modeling, a technique employed to predict the 3D structure of a 
protein based on its similarity to known protein structures. Through interactive demonstrations, 
Dr. Singhvi elucidated the step-by-step process of submitting a protein sequence to the 
SwissModel server and interpreting the generated models. Moreover, the session delved into 
the importance of structural validation and quality assessment in ensuring the reliability of 
predicted models. Dr. Singhvi shared valuable insights into various tools and techniques for 
assessing model accuracy and identifying potential errors.

Introduction to Protein design Dr. Phoebe Oldach, which 
started by highlighting how designed proteins can play important roles in the development of 
important new technologies, from novel therapeutics such as gene editing systems to 
enzymes allowing for biocatalysis for greener chemistries. The module covered important 
considerations to consider before working with protein design (parameters under which the 
protein will be used such as host, pH, production scale, IP space, biosecurity, and data 
ethics). The module then covered recent advances in AI tools for protein design, highlighting 
the two-step process of structure generation followed by sequence design, and pointing 
students toward web tools for running RFDiffusion and ProtMPNN.

Next, the presentation on the by Dr. Princy 
Hira, Assistant Professor, Maitreyi College, University of Delhi provided attendees with 
valuable insights into the transformative potential of AI-driven approaches in microbial 
research. By automating tasks such as species identification, genome annotation, and 
phylogenetic analysis, AI algorithms are revolutionizing the way researchers classify and 
characterize bacterial species, paving the way for discoveries and applications in microbial 
ecology, biotechnology, and public health. Also, a healthy discussion between the participants 
and resource persons to clear all the doubts of the participants succeeded in the sessions.




