
	
	Session
	Topic
	Instructor

	18th July 8AM-12 noon

	Introduction to the Summer School (Format, Content, Instructors, Speakers), Housekeeping Matters [30 min]

Icebreaker Session [1h]

Introduction to Genome Informatics & Metagenomics (Basic Molecular Biology & Microbiology, Sequencing Technologies, Applications and Impact) [1h 10min]

Challenge Statement [20 min] 
	Prof M. S. Madhusudhan



All Instructors

Prof Niranjan Nagarajan

	18th July 1PM-5PM
	Sequence Alignment I

Content: Sequence Alignments, Dynamics Programming, Heuristic Alignments, Burrows-Wheeler transformation
Hands on: Sequence Alignment Teacher, BWT, Bowtie
	Prof M. S. Madhusudhan


	19th July 8AM – 12 noon
	Sequence Alignment II + Variant Calling 

Content: Long-read aligners, variant calling
Hands on: Minimap, Samtools, Mutect
	Prof M. S. Madhusudhan


	19th July TBA1PM-5PM
	Genome Assembly (Theory)

Content: Introduction, Lander-Waterman Statistics, Graph-theoretic models (de bruijn graph, overlap graph, multiplex de bruijn graph), Research topic

	Prof Chirag Jain
(TA: Sudhanva S Kamath)

	19th July 5PM-6PM
	TBA Seminar room:34
	Prof. Sharmila Mande

	20th July 8AM-12PM
	Genome Assembly (Hands-on tutorial)

Content: Hands-on tutorial on assembling large genome using nanopore sequencing data

Checking quality of raw data (nanoplot), predicting genome characteristics using k-mer statistics (genomescope), read trimming and filtering (fastp), assembly (flye), inspecting the assembly output (bandage, quast), quality assessment (busco, merqury)
	Prof Chirag Jain
(TA: Sudhanva S Kamath)

	20th July PM
	Analysis of Omics Profiles I

Content: Bulk RNA-seq Pre-processing, Normalization, Batch Correction & DE calling

	Prof Saket Choudhary 
(TA: Ambuj Kumar) 

	20th July Speaker
5-6PM
	Applying Computational Genomics in Practice
Chaos + Order (Seminar Halls 53 and 54; 4th floor)
	Prof Ramesh Hariharan

	21st July AM
	Analysis of Omics Profiles II

Content: Single-cell and Spatial Clustering & Visualization [Single-cell RNA-seq]; Spatial Analysis
	Prof Saket Choudhary (TA: Ambuj Kumar)

	21st July PM
	Regulatory Genomics

Peak calling; Motif finding; enrichment analysis (ChIP-seq overview, MACS3, MEME, HOMER, GO analysis and eQTLS) 
	Prof Leelavati Narlikar

	21st July Speaker
5-6PM
	Tracing the evolution of metabolic pathways across kingdoms of life – a trehalose trail example
Seminar Room: 34
	Prof Sunil Laxman



22nd July - Rest Day [City Tour/Activities/Dinner]
Metagenomics
	Session
	Topic
	Instructor

	23rd July AM
(1:00 PM to 5:00 PM)
	Metagenomics 1

Content: Metagenomics Intro (very brief), 
Sample QC, 
Taxonomic Profiling (16S: DADA2/Spingo, WGS-Short-Read: MetaPhlAn, Kraken, WGS-Long-Read: MetaMaps), Normalization, Diversity

	Prof Tarini Ghosh
(TA: Omprakash Shete)


	23rd July PM
(1:00 PM to 5:00 PM)
	Metagenomics 2

Content: Accelerated protein homology searching - Diamond; Pathway reconstruction - HUMAnN3; Orthology based analysis - eggNOG-mapper; Different kinds of functional databases and profiles: CAZymes, BiGG etc.


	Prof Tarini Ghosh
(TA: Omprakash Shete)

	24th July AM
	Metabolic Pathway Analysis I

Content: Model reconstruction tools - CarveMe, ModelSEED; Omics integration - GIMME, iMAT
Structure:

	Prof Karthik Raman
(TA: Shradha Sharma)

	24th July PM
	Metabolic Pathway Analysis II

Content: FBA & variants - pFBA, MOMA; Graph algorithms - MetQuest, Fast-SL 

	Prof Karthik Raman

	24th July Speaker
5-6PM
	GenomeIndia: Understanding Disease Genetics through Population Genomics
Chaos + Order (Seminar Halls 53 and 54;4th floor)
	Prof Bratati Kahali 

	25th July AM
	Strain Analysis

Content: Strain reconstruction tools - StrainPhlAn, MIDAS2, PHLAME; Strain tracking - TRACS, SynTracker   

	Prof Varun Aggarwala

	25th July PM
	Networks & Associations

Content: Microbiome networks - SparCC, SPIEC-EASI, BEEM-static; Association analysis - ANCOM-BC2, MaAsLin3
	Prof Varun Aggarwala

	25th July Speaker
5-6PM
	TBA
Seminar Room: 34
	Prof Niranjan Nagarajan

	26th July AM
	Metagenomic Assembly

Content: Assembly algorithms - MEGAHIT, metaFlye, OPERA-MS; Contig binning - MetaBAT2, SemiBin2 
	Prof Niranjan Nagarajan (TAs: Udit Narayan Sahu and S. Manognya)

	26th July PM
	Introduction to Bencos software “Twine”
	Bencos

	26th July PM
	Group Presentations [Challenge Statement] 
	All Instructors

	26th July 5-6PM
	Wrap-up
	All Instructors

	
	
	



