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In five yedadrs,
= doctors will
routinely use
yvour DNA to

keep you well.

EXPECTED TO JUMP BY 75X
8Y 2030

WITH GROWING AGING POPULATIONS. ?&/_/ﬁ
GLOBAL CANCER RATES ARE }

SWITHIN FIVE YEARS. CLOUD-BASED
COGNITIVE SYSTEMS COULD MAKE
SUCH PERSONALIZED MEDICINE
AVAILABLE AT A SCALE AND SPEED
NEVER BEFORE POSSIBLE. **

DR AJAY ROYYURU
IBH RESE ARCHER

THE TIME IT TAKES TO FIND THE
RIGHT TREATHENT COULD BE REDUCED
FROM WEEKS AND MONTHS TO JUST
DAYS OR EVEN MINUTES. THROUGH THE
CLOUD. SMARTER HEALTHCARE COULD
SCALE TD REACH MORE PEOPLE IN
HORE LOCATIONS.
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| J
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O/ NP CD  THE PATIENT AND THE TUMOR. THEN COGNITIVE
Y &) ) SYSTEWS MILL SCOUR HUGE REPOSITORIES OF
ZH& 2~ > MEDICAL RECORDS AND PUBLICATIONS To HELP
o4 S S/ DOCTORS PERSONALIZE TREATMENT PLANS

IMAGINE A SYSTEM THAT CAN DETERMINE THE — —
SPECIFIC MUTATIONS OF YOUR TUMOR. THESE ;
COMPUTERS COULD THEN QUICKLY DENTEY = — _ W
WHICH COMBINATION OF MEDICATIONS YOUR =i %3
DOCTOR COULD CONSIDER WILL BE MOST |ULiad] I s
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3aboneBaHnUn?
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Puckun 3aboneBaHum

B AdaHHOM pa3fene npegocrtaeneHa HHﬂ)DpMBLI,Hﬂ O PUCKaX Pa3BHUTURA 3aboneBaHMi, OCHOBaHHAaRA Ha AaHHBIX O BalleM NreHoTHUnNe. ®a KTODbI BHELLHEM
cpefbl U Baw CIEFIBB AM3IHKW TAkKe BHOCHT BKNaj B pUCK Pa3BAUTHMA 3THUX 3aboneBaHui.

[eHeTuka 1 06pa3 Xn3HK Tonbko reHeTuka

[loBbilLEHHbIE PUCKW

Ha3spaHue Bawu puck CpenHuii puck 2 CpasHeHue co cpeaHuM
KoHnTpakTtypa [licniouTpeHa 26.46% 15.1% +11.36%

CuHopowm DecnokoMHbIX HOr 21.11% 10.75% +10.36%

KocTtHasa BonesHk MNepxeTa 12.6% 4.35% +8.24%

OxvpeHune o 31.19% 24.06%

Muweson bappetTa 8.18% 4%

boneaHs [apkmMHcoHa 8.18% 6.28%
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The flip side of personal genomics: When a
mutation doesn't spell disease

Researchers worry about misinforming people about the risk of disease.

Erika Check Hayden
15 Movember 2016

@, Rights & Permissions

=] E-alert RSS [l Facebook [ Twitter

The Turkish paradox

— T d 4L
Can scientists thrive in a state of emergency?

Political upheaval threatens Turkey's ambitious
plans for research and development.

ll Like m Maria Log and 326k others like this.

RN T8

Recent Read Commented

1. No publication without confirmation
Nature | 22 February 2017

2. Inside the Chinese lab poised to study
world's most dangerous pathogens
MNature | 21 February 2017

3. Energy scientists must show their workings
Nature | 21 February 2017
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how we wish biology worked...




...now It does
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[lponcxoxgeHne n yctaHoBneHne oTUOBCTBA
PapmakoreHomMuka

*HekoTopble HacneacTBeHHble paku (BRCA1/BRCA2 n
eLle AeCcATOoK)

[ 1naHnpoBaHMe ceMbu
*OTO0pP ambpunoHos npun IKO
[ lpeHaTanbHaa AnarHocTuka
* CKPUHMHI HOBOPOXOEHHbIX
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New genetic tests can point to risks—
but not always a cure

BY BONNIE ROCHMAN




Your DNA Affects Your Response to Drugs

Safe, effective Safe, not effective Unsafe, not Unsafe, effective
effective



¥ PharmGKB

Pharmacogenomics. Knowledge. Implementation.

HOME | PUBLICATIONS | FEEDBACK | SIGN IN | E_:

AboutUs = News & Events

CPIC Projects Search~ Download Help

Dosing Guidelines - CPIC

These dosing guidelines take into consideration patient genotype and have been published by the Clinical Pharmacogenetics Implementation Consortium @ the Roval Dutch Association

for the Advancement of Pharmacy - Phammacogenatics Working Group i'.-.’-g" G| (manually curated by PharmGKEB), the Canadian Pharmacogenomics Metwork for Drug Safety €PNDS or other

professional society @ {manually curated by PharmGKB).

Filter: | CPIC
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Drug

abacavir
allepurinol
amitriptyline
atazanavir
azathioprine
capecitabine
carbamazepine
citalopram
clomipramine
clopidogrel
codeine
desipramine
doxepin
escitalopram

fluorouracil

Guidelines

m CPIC Guideline for abacavir and HLA-B

m CPIC Guideline for allopurinal and HLA-B

m CPIC Guideline for amitriptyline and CYP2C18,CYP2D6

m CPIC Guideline for atazanavir and UGT1A1

m CPIC Guideline for azathioprine and TPMT

m CPIC Guideline for capecitabine and DPYD

m CPIC Guideline for carbamazepine and HLA-B

m CPIC Guideline for citalopram.escitalopram and CYP2C19

@ CPIC Guideline for clomipramine and CYP2C19.CYP2D6

m CPIC Guideline for clopidogrel and CYP2C19

m CPIC Guideline for codeine and CYP2D6

m CPIC Guideline for desipramine and CYP2D6

m CPIC Guideline for doxepin and CYP2C18,CYP2D6

m CPIC Guideline for citalopram.escitalopram and CYP2C19

m CPIC Guideline for fluorouracil and DPYD

Updated
10/18/2016

10/18/2016
1011672016
101872016
10/18/2016
10/18/2016
1011872016
10/16/2016
02/07/2014
10/18/2016
101872016
091572016
08/15/2016
10/18/2016
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, Types of NGS software systems

. R
NGS software embedded in NGS
instrument/platform

o
N

Module of a full LIS specifically

designed for molecular testing

including NGS analysis

J/
N\

Standalone LIS designed specifically for
NGS analysis and interpretation
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iBinom Collaborative Geography @ siNnoMm

Serving medical professionals across the world for better data analysis
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Awards and Recognitions

Datasets

Reproducibility recognitions

Accuracy recognitions

Label Submitter Organization Awards Determinism Concordance Recall Precision F-rneasure ::}::;rnitinns

ebanks-nist* Eric Banks

raldana-sentieon Rafael Aldana et al. Sentieon #* DETERMINISTIC * HIGH #* HIGH * HIGH

dgrover-gatk Deepak Grover Sanofi-Genzyme # HIGH # EXTRA-CREDIT

jedwards-sentieon Jeremy Edwards UNM & DETERMIMNISTIC  #HIGH % HIGH ¥ HIGH * HIGH

ckim-gatk Changhoon Kim Macrogen * HIGH

ckirn-wgsr Changhoon Kim Macrogen # DETERMIMNISTIC * HIGH

ckim-isaac Changhoon Kim Macrogen # DETERMIMISTIC # HIGH # HIGH

ckim-dragen Changhoon Kim Macrogen # HIGH # HIGH * HIGH * HIGH
astatham-gatk Aaron Statham etal. KCCG 99.5934% 99.2091% * 99.3424% * 99.2404% * 99.4445%
asubramanian-gatk Ayshwarya Subramanian et al. Broad Institute 9B.9379% 07.9985% 99.8954% g98.8418 % 98.5404 % 99.1451%
bgallagher-sentieon Brendan Gallagher et al. Sentieon * 99.9294% 9e.a919% 99.25678% * 99.2143% 99.3213%
cchapple-custom Charles Chapple etal. Saphetor §9.8448% 99.8832% G9.8043% §6.1388% 58.2448% w 99.43446%
ccogle-snppet* Christopher Cogle et al. CancerPOP
ciseli-custom Christian Iseli et al. siB 97.7648% 98.8356% 26.7149% B83.5453% B25314% B84.58447%
ckim-dragen Changhoon Kim Macrogen 20.8268% A 99.9524% 99.7015% 99.1359% # 99.1574% 9.1143%
ckim-gatk Changhoon Kim Macrogen B9.56466% B9.4788% 9.8150% 99.2271% * F9.1551% F9.2902%
ckim-isaac Changhoon Kim Macrogen @B.L5357% 67.1616% & 99.9494% 058099 % 83.7004 % 0R.01463%
ckim-wgsr Changhoon Kim Macrogen 99.2866% 98.6511% * 99.9303% 99.23541% 99.05614% * 99.44756%
dgrover-gatk Deepak Grover Sanofi-Genzyme * 99.9454% & 99.9631% & 99.9282% % 99.4561%
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Genomics + Phenotypes = Smarter Diagnosis
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GOLDEN HEL

3 Ogden Syndrome Analysis - Golden Helx GenomeBrowse 1.0

File View Teols Help

@ 1 |gad [Homo sapiens (uman), GRCh 37 (Feb 2003) |

Plot Tree %
=1 (lllly coseP s Functional Precictions v2.0b.. -
1 (lillly M+t E5PE500 Exomes - Variant Frequen..
[0 {|flJly shaPs 135, UCSC (Homo sapiens, GRCh_37)
71 [lllly <G Phase1 - Variant Frequences 2012.0.. |2
[7] |1+ Refseq Genes, UCSC (Homa sapiens, GR.

o r'}:.msmm.ﬂwm“pe |
¥ ‘ Coverage
[Vl = Pile-up
v @ . Ogden Syndrom Unaffected Unde (Hom...

¥l ‘ Coverage

2 E]Q X ~ Chr: 1,583,658 - 1,583,705 ket -

i |- e

B

Y
4 ChrX: 1583 B&S ChrX 1,583,675 ChrX: 1,583,685

i

Ogden Syndrom Unaffected Uncle (Homo sapiens, GRCh_37)
Coverage

Chri: 1,583,681
Matches / Mismalches / Deletions

m Count | Mean Quality

(match) G 15 318
Total 15 318
Insertions
el
(insertion) GT 250

Total Insertions 1 250

15

»

Ogden Syndrome W
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Pile-up

SNP &
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SUITE

Coveeage SNP & Variation Suite

GWAS & SNP Analysis
Large-M DNA-Seq Analysis
« Genomic Prediction

= Copy Number Analysis
RNA-Seq Analysis

Read Depth
s

Pile-up

VQar
SEQY

VarSeq

= Cancer Diagnostics

+ Gene Testing & Rare Disease Diagnosis
= CNV Calling

= Clinical Reporting

High-throughput NGS Testing

Accelerating the Quest for Significance™

WARE-
HOUSE

VSWarehouse

« Fully Integrated with VarSeq Workflows
+ Scalable Technology
« QOrganize Samples into Projects
« Centralized Clinical Report Hosting
+ Create Variant Assessment Catalogs
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Variant class
Comments
CpG

Trait
Amino acid name
Polarity/charge
pH
Residue weight
Hydrophobicity score
Hydrophilicity score

Secondary structure propensity

Grantham difference
SIFT prediction
MutPred interpretation

PolyPhen prediction B fenign), P ipassitly damaging). D {probably damaging)

LRT prediction
MutationTaster prediction

MutationAssessor prediction

Variant Analysis™

Gene Mutation Reference Batch Advanced |

HGMD mutation result

HGMD® Professional 2014.1

MNo dbsl K

Bl Discase causing mutation

No comments

No
Amino acid comparison
Met (M) Val (V)
methionine valine
non-polar non-polar
neutral neutral
131 99
19 42
-13 -1.5
strong o former o former
f former strong [} former
21
NO PREDICTION
NONE
dbNSFP2.0 predictions

FATHMM A scome of less than 1.5 predicis damaging.

PhyloP The larger the score, the mare conserved the site fmax 2 9410007,

GERP e larger the scone, the mome conserved the site {max §.17).

Variable: D;D;P;P;D;P;P;P
Deleterious
Disease causing
Mot available
424
1960000
491

Taxonomy
Homo sapiens
Bos taurus
Canis lupus familiaris

Cavia porcellus
Danio revio

Danio rerio
Felis catus
Macaca mulatta
Macaca mulatta
Miuis musculus
Mus musculus

Nomascus leucogenys

FPan troglodvies
Papio anubis
Pongo abelii

Raitus norvegicis
Xenopus (Silurana) tropicalis

Orthologons aminoe acid conservation

Statistics Information Support

| Home

| Taxonomy (¥ | Organism ||| Protein ID (¥l

Protein ID
NP 002373.3

NP 001099103.1

XP 852001.1

XP 003472562.1

NP _571205.1

XP 005160676.1
NP 001009866.1
NP 001248208.1
XP 0011033692
NP 001130648.1

NP 03258432

XP 003267864.1
XP 0033144327.1
XP 003901981.1
XP 002824897.1

NP 071546.1
NP _001008208.1

L i o Y e

Alignment LASI

MSDNDDIEVESDEEQFRFQSA
MSDNDDIEVESDEEQPRFQSA
MSDNDDIEVESDEEQPRFQSA
MSDNDDIEVESDEEQPRFOSA
MSDNDDIEVDSDEDSPRIHGV
MSDNDDIEVDSDEDSPRFHGY
MSDNDDIEVESDEEQPRFQSA
MSDNDDIEVESDADKRAHHNA
MSDNDDIEVESDEEQPRFOSA
MSDNDDIEVESDADKRAHHNA
MSDNDDIEVESDEEQPRFQSA
MSDNDDIEVESDEEQPRFQSA
MSDHNDDIEVESDEEQFRFQSA
MSDNDDIEVESDEEQFRFQSA
MSDNDDIEVESDEEQPRFQSA
MEDNDDIEVESDEEQFRFQSA
MSDNDDIEVESDADEKRRHHNA

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

BIOB 4 SE

BIOLOAICAL DATABASES

Similarity
100%
1005
100%
100%
75%
5%
100%
58%
100%
58%
100%
100%
100%
100%
100%
100%
58%
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SOLUTIONS PRODUCTS INSIGHTS SUPPORT SHOP ABOUT Search
Home > Products > POSSUMweb

POSSUMweb

Arriving at a diagnosis for rare congenital syndromes is difficult. Even with strong clinical
observation skills and a collection of detailed patient histories and presenting physical
features, it is still challenging. POSSUMweb, a dysmaorphology database containing more
than 30,000 images linked to 4,000+ syndromes, helps connect observed physical
characteristics to possible syndromes enabling you to confidently and guickly identify
syndromes that match the presenting phenotypes.

Focus your search
with clinical features

The powerful trait search allows you to input multiple observed features to identify a list
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1! Knome' Knome

» Co3naH Kpewnrom BeHTepom B 2007 roay
* AHaNn3 nepcoHarnbHbIX FEHOMOB
* Bbipyuka B 2012 — SM

* [lpogaH B 2015 3a S1M

NP_006756.2 p.Q55X NM_006765.3 c163C>T

Chr: Start:  8: 15519789 dbSNP: - Internal associations
DMA CsT PhastCons: 1.0 Pathogenic T - Mental retardation
Query: Recessive PhyloP: 37

External associations:

Variant TiNovel
Thigye) DM: Disease causing mutation T - Menta

rdation - HGMD

4 Call set data and quality

ORDER CALLSET SEX  TUMOR/NORMAL  QUERY BIN GENCTYPE GTPROB CONF  DEPTH PASS COUNTS BaM
1 NP-01-SEQ01-CS01 g Nomal Recessive-Case i o0ar 1.0 45 144 GV
2 NPM-01-SEQ01-CS01 & Normal Recessive-Obligate carmer CIT oer 096 56 32:24 IGV

3 NPF01-SEQO1-CS01 ¢ Normal Recessive-Obiigale camier CIT 099 087 56 a 26:29 GV

« Internal associations

Add new sssaciation

o Variant T

Phenoty pe Mental retardation

Mark as reviewed Revise

Classification: Pathogenic Revised: 2-Jan-2013 by Ben Salisbury

WVarlants in the gene MAN1B1, tumor supressor candidate 3, have been implicated in
non-syndromic, autosomal recesshve mental retardation in multple families. The
nomense variant Q55X was reported in an Irandan family with three homoryeous

utthe published Iranian case. He
S T[T SRR S,



Lifecode (ex-SVBio)

* OcHoBaH B 2011, pmHaHCMpPOBaH rereHaon BeH4ypa — Sequoia
*B 2013 ctan paboTtaTtb ¢ Mayo Clinic
* B doeBpane 2015 npusriek ewe S20M oT Sequoia 1 Mayo Clinic

* B dpeBpane 2016 BbIKyNneH MHOAUMUCKOM KoMnaHuen MedGenomes
Labs oueHO4YHO 3a S3-5M
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CRISPR-Cas9 Protects Bacteria from Viral

Infection

phage

new spacer

integration

invading DNA

type lI-B type lI-A
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tracrRNA scaRNA tracrRNA
Maturation and interference Adaptation
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e
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cas operon

Chylinski, and Charpentier, Nucleic Acids Res. 2014
Doudna, and Charpentier, Science 2014

L

Cas2
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Cas1
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* \ges — nony4vyeHne CUHTETUYECKNX
OJNMNHHbIX PUOO0B U3 KOPOTKNUX pnuaoB lllumina

2

4YacTW: creymanbHble peareHTbl U KpanHe

pecypcoemMKme BblYNUCIEeHNS

* I'Ipo6nema C BbIHUCITIEHUAMMU peELLUNTIaCb 3a CHET
MCNOJSIb30BaHUA spot-y3/10B Amazon

T
P

poekT passuanu Omutpun lNywkapes (MOTN,
n.D. Stanford, Quake Lab) 1 Mickey Kertesz

o U

epes 2 roga komnaHnsa ¢ HECKOJTbKUMMU

KnneHTamm bbina npogaHa lllumina (Cymma He
pasrralluaeTcsd, HO NO OLUEeHKaM OKOJ10 S10M)
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* lnesa — nonck bmomapkepon v coop b (2002)

* ['paHTbl NIH 1 Small Business Innovation Research - $2 min.
*PocTt3a3rogac 6 0o 100 yernoBek

* nbst Ma3o (M®TW, Ph.D. University of lllinois)

*[lpopaxa Elsevier (cymma He pasrnalluaeTtcs, HO Mo oLeHKam
$10-20M)
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* Opun n TatbsiHa Hukonbckmne (MO TI)
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*[lpopaxa Thompson Reuters (Cymma He pasrnallaeTcs, HO Nno
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*LifeGen
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