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‘computational positivism’, which considers observation
and computation as the only things that matter

drk to ganita to siddha-antha



Computational Positivism in Biology
The Story of Strand
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The first academic spin-off in India, from the
Indian Institute of Science, Bangalore, in 2000
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Academic Entrepreneurship

1. October 2000: 1ISc Council institutes faculty
entrepreneurship.This is the first time a public
university has a mechanism for faculty
entrepreneurship in India.

2. November 2000: MetaString (holding company),
StringLabs (Technology Incubator), Strand
Genomics (Bioinformatics Enterprise) are launched.

3. May 2001: PicoPeta Simputers Pvt Ltd launched.
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December 9, 2001

mast significant innovation in computer technology in 2001

This is computing as it would have looked if Gandhi had
invented it .... India has already succeeded in localizing
cinema, satellite communications,cable television and radio.
The Simputer is meant to do the same for the Internet.

Bruce Sterling
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Introducing the Amida Simputer. It's time to Rewrite.



It’s a bit freaky with this sequencing technology
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170 Computer and Life Scientists working
together, a large fraction from premier
Indian and US schools




Burrill and Co., 2013




Clinical Diagnostics
using Next-generation
Sequencing

Software Products for
Research Biology

Pharmacogenomics
Custom Reports
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GeneSpring
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Gene Expression Genotyping NCcRNA Expression Exon Splicing

GeneSpring is a trademark of Agilent Technologies;
GeneSpring is built in a partnership with Agilent




Visualization Blomforlmancs/ Literature
Algorithms

Workflows

Experiment Setup

Quality Control

Analysis

Class Prediction

Results Interpretations

Pathway Analysis

NLP Networks

Utilities




Feature Alignment,
Normalization,
Differential Statistics

GC-MS, LC-MS and
ICP-MS data

Compound

Identification Class Prediction




~7000 hits on Google Scholar
from 2009 onwards, ~15000
on the whole

Prepublished online January 4, 2013;
doi:10.1182/blood-2012-09-457747

Gli3-mediated hedgehog inhibition in human pluripotent stem cells initiates
and augments developmental programming of adult hematopoiesis

Brendan A.S. Mcintyre, Veronica Ramos-Mejia, Shravanti Rampalli, Rami Mechael, Jong-Hee Lee,
Cantas Alev, Guojun Sheng and Mickie Bhatia

Neurochemical Research
January 2013, Velume 38, lzssue 1, pp 133-140

Functional Annotation of Genes
Differentially Expressed Between Primary
Motor and Prefrontal Association Cortices
of Macaque Brain

Toshio Kaojima, Noriyuki Higo, Akira Sato, Takao Qishi, Yukio Mishimura, Tatsuya Yamamoto, Yumi
Murata, Kimika Yoshino-Saito, Hirotaka Onoe, Tadashi Isa

~2000 users

A few recent publications

Nutrition and Cancer

Velume 65, Issue 2, 2013

Expression of Genes Involved in Apoptosis and Cell
Proliferation in Ocular Cancer Cells

[ [ Fatty Acid Synthase Inhibition Induces Differential
e |




A Prediction Model for Determining Wine Variety using the Agilent LC/MS Q-TOF
and Mass Profiler Professional

Olive Oil Characterization using _ _
Agilent GC/Q-TOF MS and Mass[ll ahes eates
Profiler Professional Software industry

Detecting Contamination in Shochu Using
the Agilent GC/MSD, Mass Profiler
Professional, and Sample Class Prediction
Models




Integrative analysis via
pathways

Integrated Analysis of
Transcriptomic, Metabolomic
and Proteomic Data

fi B selection color
Highlight color

LC TOF Metabolomics positive enrichment color

Ornics GE enrichment color

Both Experiment enrichment color

Transcriptomic and Proteomic Profiling of KEAP1 Disrupted and Sulforaphane
Treated Human Breast Epithelial Cells Reveals Common Expression Profiles

Abena 5. Agyeman,! Raghothama Chaerkady * Patrick 5. Shaw ' Mancy E. Davidson 57 Kala Visvanathan 3
Akhilesh Pandev.4-5 and Thomas W, Kensler! 287




DNA Mutation
Detection

ChIP-Seq Small RNA Expression

Key challenge: handling billions
of reads on standard hardware




Journal of Cardiac Failure

Volume 18, Issue 11, November 2012, Pa

A Global Transcriptome Analysis of a Dog Model of Congestive

Heart Failure With the Human Genome as a Reference

Takahiro Isono, PhD' & ﬂ, Takehir

Suzaki', Tokuhiro Chano, MD, PhD?2 g mG

‘Wolume 30, Issue 4, 6 Aprl 2012, Pages 635-6

Mutations in the Glycosylphosphatidylinositol Gene FP/GL Cause
CHIME Syndrome

Bobby G. Ng ' Karl Hammannz, Melanie A Jones
Bhide?, Vincent Cantagrel®, Joseph G. Gleeson®, P 3
Janice Zunich”, Madhuri R. Hegde®, Hudson H. Fr . ‘

Journal of the Neurological Sciences

Volume 315, |ssues 1-2, 15 April 2012, Pages 15-19

A novel mutation in SCN4A causes severe myotonia and school-
age-onset paralytic episodes
Harumi Yoshinaga® 'y l", Shunichi Sakoda®, Jean-Marc Good®, Masanori P. Takahashi®, Tomoya

Recent pu blications Kubota®, Eri Arikawa-Hirasawa®, Tomohiko Nakata®, Kinji Ohno®, Tetsuro K\:amuraf, Katsuhiro

Kobayashi®, Yoko Ohtsuka®




Jointly built with the
Institut Curie

institut

Ensernble, prenons le cancer de vitesse,

Image Management for
all microscopy images
and metadata

Visualization, Results
Annotation and
Collaboration

Pluggable architecture
for Image analysis
algorithms

Demao
center 1.0
De-noEng 1.0
Sagmantation 1.0
Calcount 1.0

Sharpening 1.0
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The basis for our Ease of use and
oroducts Customizability

A Reusable Software Data Structures and

Framework for Data Dynamic Visualization Pluggable Scripting Algorithms for Data
. o and Workflows )
Mining Applications Handling

Rapid product building

Workflow

Experiment Setup
Experiment Grouping
Create Interpretation

Quality Inspection
Pre-alignment QC Plots
Base Quality by Tile
alignment Quality by Tile
alignment QC Plots
Fix Mate Status
Targeted Region QC

T—JIIIIIIIII

Filter
Filter by Tile Quality
Filter by Read Metrics
Filter by Read Status
Filter on Duplicates
Filter Samples
Filter by Region List

Analysis
SMNP Detection

I '13
4 °‘;ﬁ‘ & f y &@@ 5 < Find Significant SNPs
4 =P : ] ! - : = : SNP Effect Analysis
S - b A . s R ind Damaging Yarian
R IS I B E # Ll e : Find Damaoing Variants

Checdk for known Variants
SV Detection




DICTIONARY
BUILDING

Building comprehensive dictionaries
for relevant document search

ENTITY
RECOGNITION

Dictionary-driven robust identification
of entities

SEMANTIC
INFERENCING

Understanding meaning from parsing
output

TEXT READING

Format handling, sentence splitting,
tokenization, POS tagging, phrase
extraction

SYNTAX PARSING

Grammar-driven deep parsing of
sentences

FACT EXTRACTION

Extracting associations between
entities via shallow parsing




Variants Alleles Odds Ratios

The risk allele of [HTRA1-[SINBOBBEEN =5 the Adligleland of CFH-ISBO0R Bl was the

G allele. The risk of exudative AMD conferred by CFH- [S800898 (OR = 2.14; 95% Cl

1.18-3.86) was similar to the risk of smoking (OR = 1.76; 95% CI 1.11-2.80),

whereas the risk of exudative AMD associited with HTRA‘I_ was
substantially higher (OR = 7.94-95% CIl 3.95-1: .97; as shown in Table 7). .

Diseases Conditions




“TLR-2 expression on monocytes was enhanced by
macrophage colony-stimulating factor (M-CSF) and
interleukin-10 (IL-10), but was reduced by transforming
growth factor betal.”

The Grammar for a verb!!




Proof of concepts in progress
with Amgen, Pfizer etc

GP110, Bile acid
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Vees = KM7-GCI#ATPIP*[Cys]“ [ GSH]P

It delivers what it promises.
It may not be Truth, but it is honest!
Nagarjuna - prapakatva









Plant Genomics & Ganit LLabs
a PPP of IBAB, GoK, Gol, Strand Life Sciences

1. Neem (Azadirachta indica) genome and transcriptome sequencing

Azadirachta indica fruit transcriptome. Current Science (IASc)

Krishnan, N.M. et al. De novo sequencing and assembly of Oﬁt
101, 9 (2011). ”

TN

Krishnan, N.M. et al. A Draft of the Genome and Four
Transcriptomes of a Medicinal and Pesticidal Angiosperm
Azadirachta indica. BMC genomics 13, 464 (2012)

2. Grain amaranth (Amaranthus hypochondriacus) :
Understanding the lysine biosynthesis pathway of the plant


http://www.ganitlabs.in/
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Neuromuscular disorder

Schwarz-Jampel
Syndrome or Sodium
Channelopathy?
Sequence relevant genes to e
D) /] \ 2) y )
rule out Schwartz-Jampel. =erViedicine



Diagnostics for Precision Medicine
Vision: Bring insights from sequencing to bear on disease,

treatment & wellness

- Patients with the same
Right Drug e
Right Disease
Right Time

Right Dosage

Precision Medicine

.
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Traditional




2004




2009

AKT1

MAP2K
PIBKCA




SLS Clinic (founded 2012) is an end-to-end service that offers Next
Generation Sequencing diagnostics to hospitals in India

Bioinformatics

Sequencing Genetic Counseling

Literature Evidence

Supported by 10 years on experience
in Bioinformatics, Literature analysis,
Molecular Biology, and Software




)
Diabetes Rare Diseases QO MAX B
HEALTHCARE

Caring for you... for life

Cardiology Oncology N
Hi laravan:
| A —w= Narayana

Hrudayalaya

Metabolic Diseases Ophthalmology

Hospital Partners



Mother and Daughter
suffering from Scalp-
Ear-Nipple Syndrome
(causative gene not
known)

A large team of literature
curators along with Natural
Language Processing
technology and Bioinformatics
enables automation of the
tedious variant interpretation
process

=

25 GB of sequencing
data

1 candidate found; in
under 2 hours

=

-

Data crunching in
Avadis NGS to identify
~ 800 genes carrying
rare mutations in both
mother and daughter

$

Phenotype Matching to
identify which of these
~800 genes best
matches the phenotype
at hand




Be the repository of clinical genomic

Information in the era of large scale

sequencing.

Be the clinicians interface to genomic

medicine






