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. Light Biology and the Applied
Genomics Business Opportunity

 LBI iscommercializing the genomics discovery
engine applied at UT Southwestern that enables
rapid genetic variation and epigenetic regulation
discoveriesin cardiac disease and cancer
« LBI isdiscovering phenotypic markers associated
with physiologic states and clinical status
— ldentify and validate new drug targets
— Enhance value of existing therapeutic products

— Develop high-value screening, diagnostic, and
therapeutic test products



LBI’s Core Technology Is Part of a

Family of DLP Inventionsat UTSW

Light Therapy Custom Arrays Spectrum Generators

Tissue Engineering Holographic TV



Bl also benefits from availability of other

software technologies at UTSW.

Text datamining Genomic Annotation

Gene collection

Identification and analysis . .
Polymorphism Prediction



Digital Optical Chemistry

e Garner laboratory invented DOC
— Garner collaborated directly with TI DLP group
— Invention date long before any patent filings

— Created operating device and NIH proposal before
other patent filings

 Digital Optical Chemistry micromirror device for
manufacturing biochips
— US Patent 6,295,153 issued on September 25, 2001
— Divisional - Broader Claims, Methods
— DOC related technology



DOC Device

o Custom fluidics
perfected on our
commercial oligo
synthesizer

o Off-the-shelf optics

« Software and
hardware flexibility
to test new
applications and
Improvements



Dur DOC systems were devel oped for cancer

research but have been widely applied.

Objectives of the project

*To develop adeviceto rapidly produce high
density custom oligonucleotide microarrays

To develop software for genomic analysis and to

design “cancer-application” specific chips
To deploy these technologies to analyze cancer
samples to understand cancer genetics

Applications

‘We have chips for re-sequencing, expression
profiling, methylation profiling, DNA
packing, array CGH

‘We are now analyzing biopsies and cell

lines from the UTSW Lung Cancer SPORE
Proteomics applications are in devel opment
Producing chips for biothreat and emerging
pathogens (Anthrax, mTB, Moraxella, etc.)
and can immediately respond to new ones.



DOC Specifications

Reagent consumption: ~0.5g/phosphoramidite/21mer chip

Extensible software for automated “mask” design, machine
control and scanned image analysis

Hardware, software and protocols being continuously refined,
with focus on yield, speed and reagent consumption

Feature size: 34 microns (with 5 micron scanner)
Feature number: 196,608 (86,611 features/cm?)
Oligonucleotide length: >25bases, typically ~20bases
Coupling efficiency: > 98.5% (MenPOC chemistry)
Stepwise yield: 93% +- 3% (MenPOC chemistry)
Speed: ~9 hours to make a 21mer chip



High Feature Density

10 x 10 Mirrors Per Feature

7864 Features
Resequencing of HIV
(right) & controls (left) 5 x 5 Mirrors Per Feature
demonstrate DOC device 31,547 Features

operates at or near single

micromirror resolution. 3 x 3 Mirrors Per Feature

_ 87,381 Features
Resolution set by 5

MiCron scanner.
Micromirror dimension
1IS17 microns.

2 X 2 Mirrors Per Feature
196,608 Features o

1 x 1 Mirrors Per Feature
786,432 Features




Oligo Design Software

« Automated DOC oligo and mask design software
support our current applications



Automated Data Extraction

4 featuretile Internal Array/hybridization
per base standards summary
/ / /
O Assembly &
// Alignment

Per feature
statistical
data




DOC Reduced to Practice

 DOC rapidly manufactures custom arrays
on adally basis
o Software designs masks, operates machine,

and Interprets arrays for variety of
applications

* Focus on cancer and cardiac disease with
experts who have valuabl e reagents (patient
DNA and phenotype information)



Lung Cancer Applications

e Resequencing — mutations in genes such as p53
are associated with Small and Non-small cell lung
cancer (SCLC 75-100%, NSCL C ~50%)

* Methylation detection — methylation of regulatory
regions of p16 are implicated in its |oss of
expression in NSCLC (30-70%)

o Comparative Genomic Hybridization — deletion of
genomic regions in 3p21 are observed in SCLC
(>90%) and NSCL C (>80%)



Routine applications of our custom arrays

and methods include....

Re-sequencing (human cancer)
OGTAGCAACAAT GCAAGAAGCCC /

Methylation Profiling
(human cancer)

Expression Profiling &
Genome Annotation
(Moraxella, Anthrax, Pestis)

Array CGH
(human cancer)

Gene 101569

Gene 101638




P53 Resequencing Chip

10 x 10 mirrors
per feature

~8,000 features
per chip

control Featuress CGTAGCAACAAT GCAAGAAGCCC

O 0>



DOC Methylation Survey

Catalog of CpG idands has been completed in preparation for
exhaustive survey of methylation in cancer genes

Catalog of known and predicted regulatory regions in genomic
seguence are being assembled

Of the 14,968 annotated UniGene clusters, 10,438 have CpG
Islands. These contain 4,398,560bp in 5’ - 7,074,411bp in coding -
492,323bpin 3

CpG islands associated with ~50-100 “cancer” genes will be
Interrogated on each DOC chip



Methylation Analysis

Sodium
Bisulfite

5GCT AGCGG3 » 5GdUT AGAdUG G 3
Unmethylated DNA — HG9 cell line, Cy5 (red) labeled primers

Sodium
Bisulfite

5GCTAG™ GG3 > S5GAUTAG™C GGT
Methylated DNA - H1618 céll line, Cy3 (green) labeled primers

Methylated bases identified as a sequence change in atwo color
hybridization when both red (at position C in unmethylated DNA)
and green (at position T in methylated DNA) visible at a given base.



Resequencing
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