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Human Genome Research:

nental discovery and development that led
on

Heall --re Transformation:

w technology is only enabled when integrated with the
ical setting --

Time Line:

2grated efforts all launched in last 6 years

nitial funding:

between $100M -$200M

Impact:
Already leading to transformation of clinical care, self

supporting research, innovative biotechnology spin-offs,
and job and program growth.




Cente SHor Personalized Medicine

A ona: Translational Genomics Research Institute (TGen)
Se ttle Institute for Systems Biology (ISB)

Fox Chase Cancer Center: (new)

Mayo Clinic: Center for Translational Science Activities
Harvard/MIT: Broad Institute/ Foundation Medicine
Cleveland Clinic: Genomic Medicine Institute (GMI)

Ohio State University: Center for Personalized Healthcare
Duke University: Institute for Genome and Science Policy
El Camino Hospital: Genomic Medicine Institute

The Scripps Research Institute (TSRI)

Vancouver, Canada: PROOF




[[EaST Cancer:

ects 21 gene profile to guide chemotherapy
duals with low, intermediate and high risk of

500 women with mutation associated with
ggering frequent surveillance or

RCAL/2 test identi
high risk of breast canc
reventive treatments

rcepTest detects HER2 to identify 20-30% responders to Herceptin

Colorectal cancer:

5T1A test guides dosage adjustment for 10% of individuals likely to
)erience toxicity from Camptostar (Irinotecan)

mutation testing dictates use of Cetuximab

Acute lymphoblastic leukemia:

TPMT test guides dosage adjustment for 1/300 individuals likely to
experience toxicity from Purinethol (mercaptopurine)

Melanoma:

BRAF mutation test identified patients who will likely respond to
PLX2032
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Company Method Thru-put Device Error Rate
Cost

Amp Whole  $500,000, good
beads genome  $100,000 (mode)

Roche 454

[llumina Amp Whole  $600,000 fair 75 11 days
beads genome

SOLiD Amp Whole  <$500,000  better 75 8 days
emulsion genome

Helicos SMS Whole  service high 35 8 days
genome

Pacific SMS Targeted $750,000  Very high  >1,000 1 hour

Biosciences
Complete Amp Whole  service high ? 1 week

Genomics  rollingO  genome

Ion Torrent $50,000 fair 100-500 2 hours

Amp

Targeted




BUL'SO far limited to inherited monogenic disorders in children

Sequencing A Child’s DNA — And 66
Convincing An Insurance
Company To Pay
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Geneticist Elizabeth

Worthey worked on

the first-ever

treatment of a patient

based on DNA

sequencing, helping

doctors decide to give

a bone marrow

transplant to a

6-year-old boy who  a

had suffered through . ] : ——
more than a hundred \

operations. Now _

Worthey, an assistant  Elizabeth Worthey, geneticist

professor at the

Medical College of Wisconsin, is part of a team working to comb through
the sequences of five more children.

Worthey is hoping that eventually the hospital will be able to do
sequencing in house. She also hopes that newer technologies, such as
Pacific Biosciences machine, might allow geneticists to look at longer
stretches of DNA; MCW is getting a PacBio machine. Many researchers
worry however, that this device has a high error rate, which might limit
its usefulness. Illumina rival Life Technologies is betting heavily on a
smaller, less expensive to buy machine that might be good for smaller
projects.

The questions — how to regulate this new technology, how insurers will
pay for it, and exactly what it can really do — are still huge, but so is the
potential. “It’s really starting to be adopted,” Worthey says, “at least in
children.”




Data alignment: day
)ata interpretation: weeks

10,000 for reagents
Data analysis: ? (much more)
Complexity:
The normal human genome is riddled with anomalies

that must be distinguished from disease associated
abnormalities



>3 million germline SVs (~0.1% of genome)
~ 600 thousand per tumor

~ 30 thousand regions of LOH

Similar number of regions of CNV

Tumor LOH Somatic Unknown* Germline

1 20,700 10,648 650,045 3,112,663

2 32,622 10,257 533,029 3,104,337

3 42,250 7594 605,505 3,326,664




eguencing of DNA; RNA (as cDNA), and
sepigenomic features (methylated CpGs)

Emphasis will be on sample prep, turn
around time, data quality, and cost, not
platform throughput
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"= 314:>10 mbs

"= 316:> 100 mbs
L= 318:> 1,000 mbs



-- Height = 1152 wells --->

<

Prc duced and analyzed in 1 day)

Loading Density (Avg ~ 68%)

<--- Width = 1280 wells --->

Wells with lon Sphere Particles

Live lon Sphere Particles

Test Fragment lon Sphere Particles
Library lon Sphere Particles
Template-Positive lon Sphere Particles
Library key

Verified Library lon Sphere Particles

Based on Full Library Alignment to Provided Reference

AQ17

Total Number of Bases [Mbp] 15.39
Total Number of Reads 210,470
» At Least 50 bp Long 178,226
» At Least 100 bp Long 34,107
Mean Length [bp] 73
Longest Alignment [bp] 116
Mean Coverage Depth 3.3x
Percentage of Library Covered 94%

AQ20
12.49
198,062
133,756
22,386
63

116
2.7x%
90%
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Vitlti-Analyte Prognostic Predictor:

kd - EHZ
Most frequently selected features:

6 NncRNAS
1LOH

H HEHE EE I | | II I -
2 coding RNAs

Rank Order:

0.60

2330032



Combine

LOH Cox X2
L247 LOH
1203 LOH
1206 LOH
1266 LOH
1268 LOH
K876 LOH
1259 LOH
1200 LOH
L207 LOH
L260 LOH
K747 LOH
K866 LOH
K739 LOH
1276 LOH
1278 LOH
K865 LOH
L205 LOH
209 LOH
1248 LOH
1253 LOH
1275 LOH
1265 LOH
1258 LOH
L217 LOH
281 LOH
L1272 LOH
1212 LOH
1283 LOH
L277 LOH
L215 LOH
208 LOH
1282 LOH
L195 LOH
1216 LOH
K735 LOH
K736 LOH
L254 LOH
L271 LOH
L279 LOH
1263 LOH
1255 LOH
K&73 LOH
1218 LOH
L213 LOH
L1938 LOH
L201 LOH
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Myeloidilym 4Dna [Hspa0)

Gene

Dnal [Hzpd0) homalog, subfamily C, member 1

COMM domain containing 3

Bt polyzomb ring finger oncogene

Sperm aszociated antigen B
I
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BMI1 polycomb ring finger oncogene

a

8  Years




Next Gen Seq INg’ (NGS) Technology will contribute to
true ‘personalized medicine’, but not in its current form

Targeted sequencing based on current discovery work is most
likely to facilitate true ‘personalized medicine’

Broad use of NGS will require better data, better knowledge,
and reduced turn around time at reduced cost
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QUESTIONS?
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