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Dr. V.L.Ramprasad
Chief Operating Officer

Dear Colleagues,
Deepavali Greetings and best wishes to you and your near and dear.

It has been almost 4 momentous years since we established MedGenome. Our Company’s growth
will remain as one of the best success stories in Indian Genomics Industry. | still remember having
a candid discussion over a tea with Sam in a restaurant in the suburbs of Chennai six years back
about his plans/ vision for SciGenom and MedGenome which inspired me to jump on the
bandwagon in the end of 2012. Rest is history...

| am grateful to my colleagues and team mates who worked with me as a team from the early days
of the company. While we take pride in the success, as everyone knows there is no point in
pondering about the past, we all look forward for a better future. In this context, | have 3 points to
share:

Growth Opportunity: We are placed in a much better position than we were few years back in
terms of financial resources, intellectual capabilities and human resources. Let us use these
strengths to steer the company to the next level while consolidating and continuing our market
leadership. We all need to have a belief that the company’s growth also means individual
employee’s growth and they both go hand in hand. Let us grab this unique opportunity, build the
team, increase the momentum of growth and | am sure we all will be part of the next growth story.

Make things happen: As the popular saying goes: There are people who make things happen, there
are people who watch things happen, and there are people who wonder what happened. To be
successful, you need to be a person who makes things happen.

Quality commitment: We are in the field of diagnostic genetic testing which touches patient lives
whether it is a new born or a cancer patient. Every assay we do, analysis we perform and report we
generate will have an implication in the disease treatment and management. So let us keep this in
mind in every bit of work we do and commit for the highest quality of work as per our quality
policy.

Wishing the best of things to come. Cheers - Ram
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Most talked about

MedGenome in news

@ . — -
1lakh Asians to be genetically
screened for clinical discases | edGenome Labs
Gets %192 crore

OUR BUREAU The objective of the project is |-
in Series-C Round

Pvt Ltd, a genomics-based research maceuticals and government ag
( and diagnostics firm, will undertake cies. Ramprasad said the data
\ diagnostics of clinical diseases of  will help spread awareness about
\ close to one lakh South and South- netic conditions, give insights ai
east Asians in association with South  aid doctors to design precise cour
Korean biotech firm Macrogen Inc  of treatment and intervene early
and Singapore-based Nanyang Tech- the data collected will be diverse.
nological University. will also aid in policy-making,

Chennal, July 18 build a database that could be
Bengaluru-based Medgenome Labs cessed by academics, hospitals, ph
THE NEXT CHAPTER

The company has already se- added. |
quenced the genomes of 2,500 |
people from India, Singapore, South  Investment

Korea, Indonesia, Vietnam and Laos.

Focus on specifics

Speaking to BusinessLine at the
launch of the second phase of the re-
search project on cardiovascular dis-
eases in partnership with Madras
Medical Mission hospital here, VL
Ramprasad, Chief Operating Officer,
Medgenome, said the process is on
to narrow down the area of focus to
select medical conditions such as
diabetes, cancer, select cardiovascu-
lar diseases and rare genetic dis-
eases,

Each of the three partners has invi
ted $10 million for the project th

«will take another 4-5 years to co
plete.

Talking about the project wi
MMM, Ramprasad said the compa
will be the technological partner {
the project on cardiac diseases su
as myocardial infarction, hyperte

“sion and sudden cardiac deaths,
collaboration with Glasgow Uniwvi
sity.

The project will have 600 patier
and MedGenome is spending clo
to $300 per patient.

AR LATADLIC IEDARIE  Find Man s e £ b

provides genetic tests for a range
of ailments like cancer, metabo-
lic diseases, eye diseases, neuro-
logical and prenatal disorders.
Thecompany, which is presentin
both India and the US, claims to
operate the largest next-genera-
tion sequencing (NGS) lab in So-

Varsha.Bansal
@timesgroup.com

Hyderabad: Genomics rese-
arch and diagnostics startup
MedGenome Labs has secured
£30 million (7192 crore) in seri-
es-C funds from a elutch of in- utheast Asia, and a CLIA-certifi-

vactnre lad hv Qannnia Tndia  ad CAParcrmadited eannancing

eMlVIM, MedGenome join hands, open lab

[ To take up research on cardiac diseases 0O ‘Cardio-Vascular Diseases deaths in India accounts for 25% of total population’

NT Bureau nelogies required for this resaarch, research purposes at the hospital  determinants, and the compiex
Chennal, July 18 invici through MedGenome. premises. In the second phase |l.  dynamics undarying thair interac-

The Madras Madical Mission Thay (e are keen 1o bring  we are taking this association one  tion lncludlng the genatic lactors.’

Lo ity Pssneal thel e muddanse hasas  neben e o sndefakine raesarch  Tha raessr ~h and dissnnetie ah

ics based diagnastics and research ides [ PG I tﬂ take

company, have collaborated for :!el'o :\In;: zok at 1: Faml-l

rasoarch on cardiac diseases and il T I f

inaugurated the second phase ogy diracti) y EH.TTIFJ' E D

of the state-of-the-art Genomic Wa Mad( &

G~ baby's uncle

Addressing mediapersans hera on diac dises enes 0 ame

Monday, MMM director, Cardiology 'q":’l"l L ® S from P

Dr Mullasari At S said. ‘'We are ;:I'm-:n;r‘

happy 1o assoclate with Glasgow j - ) Lhinena Lesmar = n iy Chalal

University to realise our mission of i tl."n'aﬂ""; L gD Lo w.hat 15 I'Hm“ i e Peon

providing world-class healthcare Madras Medical Mission director, Cardiology, Dr Mullasari Afit, Glasgow  cardiac di e LEP gonss primidey POT thermurs. Y

and engaging st Ane-art toch.  University, Cl.rﬂ.'o!ag: ﬁ Imaging professor Dr Colin Blr:r“l;: n:al ?35 Chahlliguitis The prawis= cbirtic Far sl g A rﬂl
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have the most updated NGS tach.  ©ampus, Mugappair in Chennal o Monday. SErVe for d] g i yearahl  brebed 4 regeiatise of bedy Eenilwr will ik
|mabvy Bl waslght. mamaly thobody's Chiafhal Wy e
Mt AHIEHL  Rapephla rofwake e ptin e winaoe hi po {1l
st wWelEhing  propoartion to e slae. At erod” sl
Moha hs prmmetiein oeb o therCimbuars
T 59 |rpitn b produced. Tive rise in i il
el o WS |t oty had 448 tann e il

@ story on Genome Asia in The Hindu Business Line
http://www.thehindubusinessline.com/news/1-lakh-asians-to-be-genetically/article9776023.ece

a Funding news in The Economic Times
http://economictimes.indiatimes.com/small-biz/money/
medgenome-labs-gets-rs-192-crore-in-series-c-round/articleshow/60273642.cms

20kg at 1:Family genes to blame

Announcement of Phase 2 collaboration with MMM hospital, Chennai
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For Indian Doctors, It's Written in the Genes not Stars

Doctors are now asking patients to take genetic tests to identify ‘faulty’ genes which helps them diagnose and treat genetic diseases better
FIGHTING FIT

Nilesh.Christapher
om

tests to 1dentify ‘faulty’ genes in tre-
ating genetlcdiseases better.
Med ‘has seen the number

Bengaluru: When flve-year-old
Chathura Corea from Sr1 Lanka lan-
dedinIndiafor cancer treatment, his
physician Sachin Jadhav got a gene-
tictestdoneonhis blood sample befo-

Co-

of samplestriple for GENEtiC tests n
thelastoneyear.

“Wenow get about 600-800 samples
amonth,”sald VI. Ramprasad, COO
of MedGenome Labs. “Theuptakeis
primarily due to Increased aware-
in India who

rea had been with a very
rare form of blood cancer called Ju-
venile Myelomonocytic Leukaemia
(JMML), Jadhav

seeascopeforbetter results andeffl-
clenttreatment,” hesald.
“AHOIHEI‘ lab, Stand Life Sclences

a similar spike In the

concluded that au"slmple chemothe-
rapy wouldnot sufficeandthekidne.

number of samples received.
“Strand has seen a 250% growth n

edsabone-marrow A

“The(genetic)testhelped meidentl-
fy what line of treatment togive pro-
viding maximising the chaneeof cu-
reand in planning treatment better,”
says Jadhav, who has partnered with
aluru-based MedGenome Labs
which provides genetic tests for a
range of allments like cancer, meta-
neurolo-

f samples last year, and
‘we have done about 5,000 samples
this year” sald cofounder Vijay
Chandru. The sclence behind these
tests Is stralght forward:everything
aboutus—thelengthof our hair.the
colourof oureyes, thecomplexionof
our skin 1s coded onto the DNA —
which also has hidden hints of the

scl

and f1-

disorders.
Increasingly. doctors like Jadhav

are asking patients to take genetic

g code
ZUre oUt what MUtation causesa spe-
cific disease. As the awareness

among doctors Increases, revenues
have been surging. MedGenome re-
venues havedoubled every year. The
Jaly's revenues have grown from $4
TIL10M 11 2015t0 $16.5M1lon In 2017.

“Atthispoint, wearejustscratching

¥30,000 - 40,000
Cost of a single
genetic test

As the awareness of genetic testing
i revenues

MedGenome

= Sample numbers for
genetic tests have tripled
inthe last one year
&

have been surging

‘The uptake is primarily due to

Increased awareness among

diniclans In India who see ascope

for better results and efficient
e

thesurface,"says Chandruof Strand
life sclences, adding, “The addres-
‘sable market 18 500,000 people accor-
ding to Indta Council of Medical Re-
search (ICMR) report. Say, 20% peo-
ple can afford the tests... 100,000 peo-

every year

Revenue

H I S4milion

SANDOR BORTHYIK, The Tuwentieth Century

ple could be tested. Right now, only
5,000 peoplearebeing tested.”

These genetic tests cost about
30,000 - 40,000 for a single test. “Only
2% of InQlan population 1s covered
by Insurance. Hence, affordability is

another bottleneck in the widespre-
ad adoption of genetic tests,” sald
ChirantanBose, VPof Clinicalservi-
cesatMedgenome.
Asidefromproviding Insightstocli-
niclans for better dlagnosis, the mi-
lestone for genetic tests 1s ‘targeted
therapy’ for spectfic diseases. For tn-
stance, precision medicine Inthe tre-
atmentof cancer when thedrughits
only the cancer cells and not theenti-
re body (like In chemotherapy). Ge-
netic testing paves way for precision
medicine. Consumers too wanttodlg
into thelr genes to Know more about
thetr family history, lifestyle tenden-
cles and Information about thelr an-
cestry. Mapmygenome provides are-
portoniodifferent condittons nelu-
ing herlted and acquired genetic
health risks. The firm’s product, Ge-
nomepatri, has found massive trac-
tion and the number of samples “ha-
ve tripled over the samples we recel-
ved last year,” says Anu Acharya, co-
founder of Mapmygenome, adding
that demand was Nnot Just coming
0 Mmetros but even from tier-Il
townsacrossIndia.

© MedGenome story in Man's world magazine
https://www.mansworldindia.com/features/pre-natal-tests-for-cancer-and-more-bengaluru-based-medgenome-spearheading-genome-testing-in-india/

@ Industry story on genetic testing in India in The Economic Times
https://economictimes.indiatimes.com/industry/healthcare/biotech/healthcare/for-indian-doctors-its-written-in-the-genes-not-stars/articleshow/59857052.cms
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CAP Audit

We recently had CAP audit in our lab, can you please share the
experience with us?

It has been an enriching and a great learning experience | would say not just for the technical teams but also for the entire
organization. Infact, this experience has reiterated that Company-wide quality initiatives and compliance is of paramount
importance to ensure seamless precise quality diagnostic testing.

The audit was rigorous which involved lab processes, documentation, HR/Admin, IT/Bioinformatics, Logistics and other
aspects that could affect patient safety. The auditors were very experienced and constructively critical while citing the
deficiencies. Though our team was well prepared, the audit made us learn some new nuances of documentation, test
validations etc. which moving forward will help us in subsequent audits.

The audit concluded successfully with very few deficiencies cited and the team is working to close these in 30 days.

What are the key learnings from the audit? What is the scope of
improvement for us?

Some of the key aspects that we learnt were:

It's not just enough to implement a quality plan, but equally important is to document the processes, policies and SOPs.
We got to know some new aspects of test validations and the importance of quality processes in diagnostics testing. The audit
also made us aware that Quality program is a continuous process and | hope we improve day by day.

How do we prepare ourselves for the next audit?

We are planning to implement and be compliant to the quality plan and program (Processes, policies, SOPs, Procedures) on a
day-to-day basis. A separate quality team led by Dr. Venkataswamy will set up a daily, weekly, monthly and quarterly quality
program and plan for all departments to ensure that every employee is aware of the program and is aligned to the quality
policy/plan and processes that will help MedGenome deliver highest possible quality Diagnostics testing and aid
patients/clinicians.

6
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The 7" “NextGen Genomics, Biology,
Bioinformatics and Technologies (NGBT)”

The NGBT conference was held successfully by SciGenom
Research Foundation (SGRF) at Bhubaneswar from Oct 2™
-4t 2017. The Conference featured exciting developments
in genomics technologies and their applications in life
sciences including human, plant and animal biology, drug
discovery, cancer immunology, genome engineering using
CRISPR/CAS9, medical applications and personalized
therapy. Featuring accomplished national and international
speakers, thinkers and thought leaders that shape the
course of scientific discovery, the Conference saw about 80
talks and 13 keynote lectures delivered. Speakers and
delegates representing leading universities and research
institutions from India and abroad were at the meeting.

At the conference, SGRF presented the 2017 Lifetime
Achievement Award to Dr Partha Majumder, NIBMG,
Kalyani, India. Dr. K. Thangaraj, CCMB, Hyderabad was
awarded the 2017 SGRF Excellence in Science Award.
They both have done pioneering work in the field of
human genomics. SGRF awarded scholarships and travel
awards to 140 students to enable their participation at
the meeting. SGRF also announced the winners of its
2017 Genomics Project Grants at the meeting.

Around 100 employees from MedGenome attended the
NGBT conference. We had close to 25 poster presentations
and 5 session speakers.

For internal circulation in MedGenome only
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MedGenome connect

CLARIA

Between July and September 2017, we conducted 7 CMEs
across 5 cities in India. These CMEs covered latest
introductions in prenatal testing offered by MedGenome.
How these offerings can help their patients to plan their
pregnancy in a hassle freeway.

In all the CMEs latest update like microdeletions and
Pre-implantation genetic testing for IVF pregnancies were
introduced by MedGenome Speakers-Dr Gaurav Verma,
Dr Sam Balu and Dr Priya Kadam.

To aggressively launch microdeletions, speaker session from
International speaker Dr Herman L Hedriana was conducted in
Rainbow hospital in the month of August which was attended
by 23 key FMS and Obstetricians/Gynecologists. During the
talk, he presented several cases through which early detection
of most prevalent microdeletion 22q11.2

-
=

FETALMED conference, 1st-3rd September in Leela Ambience

is established across all ages of pregnancies. We also participated in national level conference i.e. FETALMED through stall
and speaker session. Overall MedGenome presence was highly visible through standees, product brochures and Sales &
Marketing team.

ACTIA

¥ — ' Between July and September this year, we conducted
’ 11 CMEs and relationship meetings in 8 cities across
India. These events covered various aspects of Neuro and
Nephrogenetics to promote our services among KOLs
(Key Opinion Leaders) and clinicians.
The aim was to reach out to nearly 700 clinicians with
special focus on Genetic Renal, Neurological Disorders
and how genomics have helped patients with these
disorders. Dr. Sheetal Sharda and Dr. Gaurav Verma were
the speakers for these CMEs.
Taking a leap forward in Nephrogenetics, a Focus Group
Meeting of 12 of the eminent Pediatric Nephrologists also
was organized on 21t July at the Bangalore office. Many
important points like current scenario of nephrogenetic
disorders in India, its prevalence and awareness, and also

Nephrogenetic Meet , MedGenome, Bangalore the key requirements of clinicians with respect to genetic

testing and current offering gaps were discussed. The session was moderated by Dr. Anil Vasudevan, one of the noted names
in Pediatric Nephrology. This meet also saw active involvement of our MedGenome colleagues, i.e. Mr. Sanjay Sharma, Mr. Anil
KC, Dr. Prasanna, Dr. Sakthivel, Dr. Sheetal, Mr. Saurabh Budhiraja, Mr. Jayan Kondan, Ms. Krithika and Mr. Jason D’Silva. With
more such events queued up for the next quarter, visibility of MedGenome, and connect with key clinicians is expected to gain
lot of impetus.

8
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MedGenome connect

PRIMA

The Team Oncology conducted approximately 12 RTM’s and 4 major CME events in the field of Oncology, the topics covered
here were a mix of Haematological malignancies, Solid tumours with a special focus on Lung cancer, Colorectal Cancer and
Breast Cancer. We also participated in 2 major AlIMS Breast Cancer Conference and Milan conference.

=

MED GENOME
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Just two months old, a male baby was brought
to a Hospital in Guntur, Andhra Pradesh with
complaints of a coloboma in the right upper
eyelid, ocular hypertelorism, a bifid nose, a
small nasal ala, omphalocele, renal agenesis,
anorectal anomalies and bilateral
undescended testis. In order to investigate
the aetiology of this disorder and thereby
console the distraught consanguineously
married parents with at least an answer,
genetic testing was advised. In lieu of this
recommendation, the samples of the
proband, his parents and his unaffected elder
sister were sent to MedGenome in the hope
that whole exome sequencing would shed some light onto the aetiology of this debilitating genetic disorder.

Tandem genetic analysis of the samples identified a homozygous nonsense FREM1 mutation in the proband. While this
mutation was not present in the unaffected sister, the parents were found to be herterozygous carriers of the mutation. This
was consistent with an expected autosomal recessive mode of inheritance and affirmed a genetic diagnosis of
Manitoba-oculo-tricho-anal (MOTA) syndrome, an extremely rare disorder that is predominantly confined to the Oji-cree
community of northern Manitoba, Canada.

This is the first case of MOTA syndrome to be reported from India. The report of this extremely rare disorder within India
highlights the genetic heterogeneity of the Indian population and the enormous potential for leveraging this diversity for
genetic research. Furthermore, the identification of bilateral undescended testis adds to the variable clinical spectrum of the
disorder and highlights the potential of genetic testing within the clinical diagnostic framework.

10
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From our US office

MedGenome US lab is expanding its operational capacity and we have recently installed Agilent Bravo Automation System
and a new HiSeq 2500 for increased throughput. We are also building advanced capacity for generating cell-lines which has
numerous applications in addressing research questions pertaining to cancer and other disease areas.

This quarter, we have been able to successfully engage some prominent research scientists with the Case Western University
and it is hoped that we are in for a long-term fruitful collaboration in the coming days. Recently, we invited Dr. Vishwajit
Nimgaonkar, Professor of Psychiatry and Human Genetics at the University of Pittsburgh for a symposium on
“NeuroGenomics” at out Foster City Lab. He spoke extensively on “Gene mapping work among inbred populations”.

We have been active at the key conferences and are attending

. . the upcoming 67™ Annual Meeting of the American Society of
| | Human Genetics being held at Orange County Convention
Centre South Building in Orlando, Florida, from Tuesday,

October 17 through Saturday, October 21, 2017. The ASHG
Annual Meeting is the largest human genetics meeting and

AS H G exposition in the world. This year’s meeting is expected to
attract over 6,500 scientific attendees, plus over 200 exhibiting

ORLANDO - OCTOBER 17-21, 2017 companies.

DISCOVERIES. OUR FUTURE.

We also attended the 53¢ EASD Annual Meeting which was held in Lisbon where we have been successful in showcasing one
of our lead product DIABETOME. Each year more than 15,000 delegates from over 130 countries attend this event.

= Bl 53rd Annual Meeting of the
~‘f‘ C Il European Association for the
) o Study of Diabetes

LleOﬂ Por’[ugal N 11 - 15 September 2017

For internal circulation in MedGenome only
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Sneak peek into the world of science

Healthy lifestyle can offset one's risk of heart attack

by SANGHAMITRA MISHRA, Senior Scientist

Coronary artery disease (CAD) is a condition where the blood vessel supplying
blood to the heart is blocked due to a waxy deposit called ‘plaque’. When the plaque
completely blocks the blood vessel, a part of heart muscle dies due to lack of blood
supply, commonly known as ‘heart attack’.

Sometimes plaque in an artery can rupture and block the artery, leading to either a
heart attack or stroke. A significant number of CAD patients have a case of Young
Onset Myocardial Infarction (YOMI), who are below 40 years of age and
experienced a heart attack due to a block in the arteries. Globally, CAD, along with
stroke, is the leading cause of death and is predicted to remain so for the next 20
years.

Among Indians, there has been a recent rise of premature onset of myocardial
infarction/ heart attack. Epidemiological studies from various parts of India indicate
a prevalence of CAD to be between 7% and 13% in urban and 2% and 7% in rural
populations. South Asian population is the only population in world where
cardiovascular mortality is on the rise, while in the rest of the world it is declining.

a7
We have the fatal combination of high risk of acquiring the disease and having a minimally accessible medical management.

Lack of awareness only adds up the odds. Rapid urbanisation has led to stress and flawed lifestyle in individual like high fat
diet, lack of exercise and poor daily routines.

We are partly blessed to be in the medical generation where cardiac disease management is available with new generation
drugs and interventions. Affordability is still a challenge to many in spite of recent steps such recently subsidised stent prices.
The other aspect of this disease is that prevention does not get adequate attention in case of CAD. It is only until an event
occurs that we start worrying about the organ which works round the clock for us.

Genetic factors

Coronary artery disease results from a combination of multiple factors, partly genetic and partly lifestyle. Some
people are more susceptible to get CAD due to their genetic makeup. Multiple genetic factors and a combination of
these with the environmental factors lead to the disease condition. Discovery of genetic factors has helped
improve management, especially early intervention in these patients. There has been a recent interest in
using this genetic information as combinatorial risk assessment to predict a person’s risk to develop CAD
by scoring the disease causing and beneficial mutations. There is also evidence that individuals with
high genetic risk can reduce their risk by adequately managing their lifestyle. If a person is aware
that they may be more likely to get the disease compared to others in their age, they can be
counselled to be careful about their lifestyle. This may prevent or delay any untoward

coronary event.

12
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Latest development

Also new mutations are being identified as potential therapeutic targets and existing medications are being validated for safe
use, without increasing cardiovascular risk. Recently, a variant in the GLP1R gene encoding the glucagon-like peptide-1
receptor was reported to be associated with lower fasting glucose levels, lower T2D susceptibility, and with reduced risk for
CAD. This information is useful in the light that agonists for this gene can be used for treating diabetes without increasing
cardiacrisk.

A cluster of lifestyle factors such as increased blood pressure, high blood sugar, excess body fat around the waist, and abnor-
mal cholesterol or triglyceride levels also collectively known as ‘Metabolic Syndrome’ increases the risk of cardiovascular
hazard. One of the causes of CAD is familial hypercholestremia, a condition where individuals have elevated LDL (low density
lipoprotein) levels due to mutations in genes regulating lipid (fat) metabolism. All these are clinically manageable conditions
and an appropriate predictive diagnosis can direct the patient to the clinic in time.

Plaque deposition in the arteries starts early at about the second decade of our lives, depending on one’s family history and
habits. Both the genetic and lifestyle factors can independently predict likelihood of a person developing the condition. A two
pronged approach with knowledge about the risk and timely lifestyle and medical management can help avoid an unwanted
trip to the cardiac surgeon.

13
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Clinical Bioinformatics for diagnostics of hereditary diseases

by Vivek Gopalan, PhD, Senior Bioinformatics Scientist

Introduction

MedGenome offers NGS-based clinical tests for a spectrum of hereditary disease
categories such as cardiac diseases, cancer, immune disorders, metabolic disorders,

neurological and neuro muscular disorders, sensory disorders, pulmonary disorders
etc. [1]

For many hereditary diseases, similar clinical symptoms are observed which makes
it difficult for doctors to diagnose the disease using only the routine biochemical and
laboratory tests. NGS-based clinical assay helps to specifically diagnose the disease
based on simultaneous sequencing of thousands of genes and quantitatively

identifying the underlying molecular level defects that are associated with the hereditary diseases. A genetic report is the
final outcome of the clinical NGS assay.

Typical genetic report contains one or more genomic changes in the patients’ DNA (genotype) and the clinical diagnosis
(phenotype) that are associated with the clinical symptoms of the patient. This report is prepared for the doctors and it is
used along with other biochemical and laboratory analyses of the patient for accurate diagnosis and effective treatment.

The entire process can be broadly divided into two types: analytical wet-bench process and dry-bench process (Figure 1).
Wet-bench processes involve all the steps performed in the clinical laboratory setup such as storage and handling of patient
samples, extraction of DNA, molecular indexing (barcoding), target enrichment, amplification, library preparation and
generation of sequencing reads. The dry-bench process involves all the bioinformatics analysis processes performed on the
raw sequencing reads generated by high-throughput state-of-the-art NGS sequencing machines.

In this article, we will briefly explain about the bioinformatics principles involved in processing the clinical samples focusing
specifically on the hereditary diseases that are based on germline variants in the patient samples.
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Figure 1. Wet and Dry lab processes to generate NGS clinical report from patient sample

The upstream analysis involves processing of binary format sequence data from lllumina’s HiSeq NGS sequencing
machine to computer readable sequenced reads. The primary analysis involves handling of the read data and
pre-processing of the reads to remove poor quality reads and to trim adapter sequences used during library preparations.
The secondary analysis involves aligning of adapter trimmed reads to human reference sequence (current version: hg19)
and removing duplicate reads based on the aligned reads. The tertiary analysis involves identifying variants from the
alignment based on the differences between the nucleotides from aligned reads and the reference genome and
annotating them. We follow GATK best practices for Germline SNP & Indel discovery workflow for the core
bioinformatics analysis [2].
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Sneak peek into the world of science

The in-house variant annotation pipeline (VariMAT - Variation and Mutation Annotation Toolkit) is being used for
annotations of variants. VariMAT integrates multiple clinical grade databases, variant class prediction and variants
pathogenicity prediction tools for annotating the variants and mutation which rely on EnsEMBLs Variant Effect Predictor
(VEP) [1]. VariMAT contains more than 170 attributes annotated for every variant to annotate in depth to understand their
causal effect on associated disease or phenotype. Some of the annotated information by VariMAT are the population
frequency, computational pathogenicity prediction, variant type and predicted impact of the variant on the protein
(missense, loss of function, etc.). The total raw read in millions of records are reduced to tens of thousands annotated
variants at the end of the tertiary analysis.

Downstream process involves preparation of the clinical report from the annotated variants and clinical symptoms
provided in the TRF (Test Report Form). The tens of thousands of annotated variants are then prioritized to generate clinical
report where only typically one or two clinically relevant variants are used. This step is done by the Clinical reporting team
using in-house web-based Varminer application developed by MedGenome’s software engineering team.

Clinical Bioinformatics Team: Roles and responsibilities

At MedGenome, all the dry lab processes related to clinical samples are performed by the clinical bioinformatics team. This
team consists of bioinformatics analysts who have programming skills, NGS data analysis skills, Infrastructure knowledge
for performing analysis and interfacing with IT team and biological knowledge to interface with the sequencing, lab and
clinical interpretation and reporting team.

The clinical bioinformatics analysis and QC pipelines are automated and they are triggered and monitored in the analysis
compute servers by the bioinformatics analysts. The progress of the analysis and the QC of the pipeline are monitored real
time using in-house web-applications. The programs and SOP (Standard Operating Procedure) documents are locked and
versioned. Clinical bioinformatics analysts strictly follow the steps in the SOPs for all the clinical samples.

The clinical bioinformatics team handles diverse scope of work in order to analyse clinical samples. This involves pipeline
operations for day-to-day analysis of clinical samples (Arjun); annotations of variants by many population and disease
databases using VariMAT (Sattibabu); developing, enhancing, and maintaining analysis pipelines (Rushiraj); Quality
Assurance of analysis pipelines and results (Kaalindi); data sharing with customers in a secure manner (Dhanya); building
and versioning the analysis pipelines (Inna); and compliance with policies and SOPs (Palani).

Typically, In a single run of Illumina’s HiSeq NGS machine, 80 to 200 clinical samples are processed using MedGenome’s
Clinical Exome Panel (20 Mbps regions of the human genome containing protein coding regions of 6,883 hereditary disease
related genes sequenced at the average depth of 100X) in 3 to 4 days. Each sample takes approximately 4 to 5 hours of
analysis time and all the samples from a single run are processed by the clinical bioinformatics pipeline in approximately 2
days. Only QC-passed samples are shared with Clinical Report Team (CRT) for downstream analysis to generate clinical
report.
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From our Colleague

All the king's horses and all the king's men couldn't bring

Devasena back again!
by SHRADDHA EASWARAN, Scientific Communications

So | finally gave in a while back, and decided | had to watch Bahubali 2,
the movie that India has been raving about. Of course, for that | had to
first watch Bahubali 1. So | settled down, fully expecting to loathe it and
ready to write a scathing review..but err..I loved it. And then, | watched
the sequel, and | loved it more. The film has great casting and
performances, amazing cinematography and stellar CGI, and has
managed to garner over INR 1500 crore in box office collections in a
mere 3 weeks after release. Further away from home, Game of Thrones
(also a personal favorite) is a TV series that has fast become one of the
most popular TV shows worldwide - dubbed and watched in multiple
languages.

The commonality between these stories? Both chronicle life in an era
long gone, both are set in historic times, and both have leading
characters born into royalty. There are good kings who are protecting
their subjects and fighting bad kings, and obviously in the end, good will
triumph over evil.

What is this fascination with kingdoms and royalty and castles that we
have? That transcends all barriers of nationality, culture, language and
upbringing? Is it about the battle between good and evil? Or is it about the
royalty, resplendent in its wealth and riches? | believe it is something very
base - our fascination with power. Every single person, consciously or
sub-consciously fantasizes about him or herself as being all-powerful and
invincible. And these movies and TV shows, for that brief period of time,
allow us our escape into this world full of possibilities and power, where
no government or law, no judge or judiciary, no police or prison can put a :
crimp in our hero's (and therefore our) style. Devasena and Baahubali

What do we believe we would achieve with this power? Greater good?
Fighting for the suppressed? Or furthering our gains by amassing land and
wealth? No matter which you choose - it is a manifestation of mamakaara
-what Vedanta describes as "mine-ness" or "ownership". My kingdom, my
subjects, my land, my wealth, my people and my family. Would any of these
movie/TV characters have the motivation to be the glorious warriors that
they are, had it not been for this mine-ness? While mamakaara isn't a
desirable quality to have for those seeking to attain nirvana, it can be very
well utilized for societal benefit for those of us who are still bound by our
worldly restraints. So the next time you feel mine-ness for your religion or
community and set out to fight those who critique it, step back and let that
feeling pass. Instead, take a deep breath and feel that ownership for
simple things like keeping your city and country clean, and showing basic
courtesy and etiquette to your fellow human beings.
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From our Colleague

All the king's horses and all the king's men couldn't bring
Devasena back again!

Oh, and while we are on the topic of ancient India and its rulers - | noticed something unique and heartening. Be it the
awe-inspiring archery partnership displayed by Devasena and Bahubali as they fight enemies side by side, or the valor
shown by Jodha dueling with Akbar in a swordfight (in Jodha Akbar), or the skilled warfare that Mastani effortlessly
engages in alongside Bajirao (in Bajirao Mastani), all our epics and sagas have depicted women to be as fierce and brave as
their male counterparts. India has traditionally always respected its women and considered them equal to men.

Jodha and Akbar Bajirao and Mastani

So people - if we ARE going to extol the virtues of a time gone by and envisage ourselves as part of that magical era, let's
also try and imbibe some of those virtues, shall we ?
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Employee connect

l[dea committee

As part of our employee
ES:' VI OIVI  crsegementinitiative, the Idea

committee was formed to
create a platform to gather
employee  suggestions  at
MedGenome.
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The suggestions/Ideas could
be related to making savings,
simplification or speeding up
processes or business. There is
Dr.Malini Manoharan . Survesh Chinappa an Idea box placed at the
Bioinformatics Deps i Tl e e aind Bangalore, Kochi, Chennai &

: e *| am what | am" Gurgaon offices. The ideas will
be collated onceinamonth and
evaluated by '"The Idea
Committee" at the end of every
month. The prioritized ideas
will go into approvals and
implementation. Some of the
ideas have been as specific as
ensuring that there s
appropriate signage in the lab
Sudhanshu Srivastava L Merina Oliver areas and some like the need
Sales Department ] Operations Department for a newsletter etc, Some of
“The input from the capital city ' hou sh t little the ideas implemented were
: : specific to certain office
locations and there are certain
ideas in the pipeline for
approvals.

Jason K. D'Silva
Operations Department The upcoming idea committee

“Efficiency with a smile.”

meeting will be held on 24t
i T October 2017, 22" November
Marketing Department 2017 and 20" December
Geethu Mathew 2017.
HR Department
Please do not forget to drop in
your suggestions into the Idea
box or reach out to the Idea
committee members.
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S MEDGENOME
Cultural Committee

Y

Dhanya 5 Nair Mridul Chaudhary
i atics Department I Biainformatic imhent
mer, Walks like rain® 1E1E can never be enough for Chaos*

Sonali Shetty Krishna P Huilgol
. _ Administration Department IT Department : Dartment
‘Decking up is my Forte - Me and the Office” The Inhouse RJ* but | am limited edition”

-
El

Shreya Rangarajan
s Dep

Santhosh Kumar
Administration De

“The One Getting thin; 2 firm believer

orth to South of India®

-

Manjula Vasan
HR Department
*Human with all

The Cultural Committee at
MedGenome adds that extra zing to
our work life and makes work a fun
place to be . It also makes office life
more fun-filled, artistic and
interesting. At MedGenome we
provide a platform for employees to
go beyond their regular work and
explore their creative and artistic
side.

This 9 member team along with the
Management is responsible for keeping
festive spirits alive in the office by
organizing a multitude of cultural
activities round the year. We make sure
that every event lasts in your memory
for alifetime.

It requires a lot of effort and planning to
organize events on this scale which
needs a strong, dedicated and united
team with a multitude of skills, selection
of which is a big responsibility . A sneak
peak of what we do round the year:

e \WWomen'’s Day Celebrations

e Onam Celebrations

e Ethnicday Celebrations

e Christmas Celebrations

e Games ( Indoor and Outdoor)
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S MEDGENOME

Onam Cmbﬂ” ation At MEDGENOME (sansatore and cochin office)
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Wish you and your family

a Happy Diwali &
a Merry Christmas
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