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Affymetrix http://www.affymetrix.com/ = *
Agilent Technologies http://www.home.agilent.com/ = *
Applied Biosystems http://www.appliedbiosystems.com/ &
Applied Microarrays http://www.appliedmicroarrays.com/ & *
CombiMatrix Corporation  http://www.combimatrix.com/ =
lllumina http://www.illumina.com/ i
NimbleGen Systems* http://www.nimblegen.com/ i *
Oxford Gene Technologies http://www.ogt.co.uk/ = *
Phalanx Biotech http://www . phalanxbiotech.com/ =
SuperArray Bioscience http://www.superarray.com/ Y
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KEGG:

Kyoto Encyclopedia of Genes and Genomes
Software :

Pathway Assist; Pathway Editor; Pathway Finder
Network/pathway: ZEIN SR

Pilpel Y, etc. [dentifying regulatory networks by
combinatorial analysis of promoter elements. Nat
Genet 2001 Oct;29(2):153-9.
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EREHZRX (GO)

7T IIE
the tasks performed by individual gene products; examples are
carbohydrate binding and ATPase activity

CLYbu
broad biological goals, such as mitosis or purine metabolism,

that are accomplished by ordered assemblies of molecular
functions

NI Tyt A
subcellular structures, locations, and macromolecular

complexes; examples include nucleus, telomere, and origin
recognition complex



8. BiEFHEMEEE

N T BRI A TRV BE B A B R S A R AR IR, B
THRERALE, FTEFL K, FTES:

(D F{icx: ZEESGHFEEEXMAEEIRRERE —ENEREIR
BUS it 3EFFF, SERGERE DA R E R RIABIEA S FHAE R,
MIAMEJE N . MAXBEERBNEZ S FBEN, RBEFHFE
MIAME J& I 5 835 .

(2) BHEHER: SHBEB/ERE, FEHARFAEER AR BT
k. BIEHEHREE, REERNFEICRMIERRRNHER, W: S
i, SFIHE, KA TPER, ER, FEASE.

(3) ZwElEkMH:: MAGE (MicroArray Gene Expression,MAGE) FF&
T—NRG, G— AR REIE RG22 8RS EdE .



8. BIEF MR E

1. ArrayExpress. (2003)
2. Gene Expression Omnibus(GEO, 2002).

3. Center fo Information Biology gene Expression database
(CIiBEX, 2004),
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aCGH : Array Based Comparative Genomic Hybridization
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Mechanisms of disease onset
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' Identification of novel
therapeutic targets,

* High-throughput
» Quantitative
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8 . : and patient stratification
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Huang J et al., FEBS Letters. 2006
Correlation between genomic DNA copy number alterations and
transcriptional expression in hepatitis B virus-associated
hepatocellular carcinoma

1. HBV-induced HCC have unique pattern of DNA
copy number alterations

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

(1) HCC (n=41) and HCC cell lines (n=12)
occur significant DNA copy number alterations as
compared with normal livers (n=2) , and
adjacent non-cancerous livers (n=5)

C=Cancer
N=non-cancerous liver
NL=normal liver
Red=amplification(gain)
Green=deletion(loss)

Figure 1




High-resolution Survey of Human Lung Cancer

High-resolution genomic profiles of human

lung cancer

Giovanni Tonon**, Kwok-Kin Wong***, Gautam Maulik*t, Cameron Brennan*, Bin Feng*, Yunyu Zhang™,
Deepak B. Khatry*, Alexei Protopopov®, Mingjian James You®, Andrew J. Aguirre*, Eric 5. Martin®*,
Zhaohui Yang*, Hongbin Ji*, Lynda Chin*", and Ronald A. DePinho**

*Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA 02115; $Department of Pathology, Brigham and Waomen's Hospital,
Eoston, MA 02115; and Departments of 1Dermatology and iGenetics and Medicine, Harvard Medical School, Boston, MA 02115

Comrmunicated by Webster K. Caverse, University of California at 5an Diego, La Jolla, CA, May 18, 2005 {received for review April 13, 2005)

Lung cancer is the leading cause of cancer mortality worldwide, yat
thera exists a limited view of the genetic lesions driving this
disease In this study, an integrated high-resolution survey of
ations and coupled with gene-expres-
slon profiling of non-small-cell lung cancer subtypes, adenocarci-
noma and squamous-cell carcinema (SCC), identified 93 focal copy-
number alterations, of which 21 span <0.5 megabases and contain
amedian of five genes. Whereas all known lung cancer genes /loci
are contained in the dataset, most of these recurrent copy-number
alterations are previously uncharacterized and include high-ampli-
tude amplifications and I'K)n’tozygws deletions. Notably, despite
their distinct histop ical ph ypes, adenocarcinoma and
SCCgenomic profiles showed a nea rly complete owerlap, with only
one clear SCCspecific amplicon. Among the few genes residing
within this amplicon and showing 1t P inSCC
is p63, a known I of cell Fur-
thermore, intersaction with the published pancreatic cancer com-
parative genomic hybridization dataset yielded, among others,
two focal amplicons on 8p12 and 20g11 common te both cancer
types.Integrated DNA-RNA analyses identified WHSCTLT and TPX2
as two candidates likely targeted for amplification in both pam-
creatic ductal adenocarcinema and non-small-cell lung cancer.

array comparative genomic hybridization | expression profiling | lung
adenocardnoma | squamous-cell lung carcinoma | TPT3L

Lung cancer is the leading cause of cancer-related mortality in
the United States, accounting for more than one-fourth of all
cancer fatalities in 2004, Lung cancer is classified into two major
subtvpes, small-cell and non-small-cell lung cancer (NSCLC).
NSCLC constitutes 75% of lung cancer cases and is subdivided
further into three major histological subtypes: adenocarcinoma
(AC), squamous-cell carcinoma (SCC), and large-cell carci-
noma. The AC and SCC subtypes represent =85% of NSCLC
cases. Although these NSCLC subtypes exhibit distinct patho-
logical characteristics, the treatment approaches have remained
generic and largely ineffective, despite advances in cytotoxic
drugs, radiotherapy. and clinical management. For all stages of
NSCLC, the 5-year survival rate has remained fixed at 15% for
the last 15 years. The recent success of molecularly targeted
therapies for a limited subset of cancer genotvpes (1) has
solidified the view that a more detailed knowledge of the
spectrum of genetic lesions in lung cancer will, in turn, lead to
meaningful therapeutic progress.

To date, the majority of lung cancer genetic studies have cata-
loged mutations or the promoter methylation status of known

particularly amplifications and deletions, suggests that only a small
fraction of lung cancer genes has been identified. In particular,
chromosomal CGH studies have revealed recurrent gains at 1931,
3q25-27, 5pl13-14, and 8q23-24 and deletions at 3p21, 8pl2,
Op21-22, 13922, and 17p12-13 (3-T). Arecent array-CGH (aCGH)
SuIvey of known genes/loci using 348 BAC clones has confirmed
recurrent chromosome-3p deletions and -3q gains and identified
PIK3CA as a resident of the chromosome-3q amplicon (8).

Integrated CGH and expression profiling have emerged as
effective entry points for cancer geme discovery, capable of
providing a high-resolution view of the regional gains and losses
throughout the cancer genome (%) and the associated copy-
number-driven changes in gene expression (10, 11). In the
microarray format, the resolution of CGH is dictated by
the number and quality of mapped probes positioned along the
genome (12). In thisstudy, high-density gene-specific arrays were
used to conduct high-resolution surveys of CNAs present in a
collection of primary ACs and SCCs and of established NSCLC
cell lines. Together with expression profiling, these datasets
provide insights into the origins of, and genetic mechanisms
driving, AC and SCC subtypes.

Materials and Methods

Cell Lines and Primary Tumors. All of the primary tumors were
acquired from the Cooperative Human Tissue Network (Phila-
delphia) and the Brigham and Women's Hospital tissue bank
(Boston) under an approved institutional protocol. The tumor
histology was confirmed by a pathologist (M.I.Y.) before inclu-
sion in this study. All of the cell lines were obtained from the
American Type Culture Collection. The characteristics of the
primary tumors and cell lines are detailed in Tables 2 and 3,
respectively, which are published as supporting information on
the PNAS web site. Three independent, normal RNA references
isolated from adjacent, histologically normal lung tissues were
used as the normal control for the expression analysis.

aCGH Profiling on Oligonucleotide and ¢DNA Microarrays. Genomic
DNAs from cell lines and primary tumors were extracted ac-
cording to manufacturer’s instructions (Gentra Systems).
Genomic DNA was fragmented and random-prime labeled
as described in ref. 11 and http://genomic.dfci.harvard.edu/
array.CGH.htm and hybridized to either human cDNA or
oligonucleotide microarrays. The ¢cDNA microarray contains

Freely avallable online through the PMAS open access option.

Application: Copy Number (aCGH)

Integrating high-resolution gene
amplification and deletion data with gene
expression profiling
93 focal copy-number alterations
* 74 amplifications
19 deletions
median size = 1.53 MB

21 within highly focal subset with
median size < 0.5 MB
(spanning ~ 5 genes)

» 7 cross-tumor-type candidates

Rational starting point for productive
gene-discovery efforts

DANA-FARBER

CANCER INSTITUTE




Autism Assoclation

Report

Strong Association of De Novo Copy Number Mutations with Autism
Ionathan Sebat,'* B Lak«hmj_ Dhec-r‘i' Ialhotra le-nmter Troc'c C’hrixta Lese \Iarti.l.l.'-' Tom Vu'alah_

T oel BI’E,;,I.IL‘{I]_ Iam alde}n Jabanputr

onrad Gilliam

5.8
‘laire King ® David Skuse !! Daniel H Geschwind,*

. ‘Department of Human G Geneti
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mia at L
8th Street
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NY lu-ml

*To whom comesponden
FThese authers contributed equally to th

‘We tested the hvpothesis that de no
variation (C 3
performed comp:
) on the genomic
unaffected subjects to detect copy number variants not
nt in their respective parents.
regions were validated by highe

Lost de novo C
lution. Affected

mutatio
germline mutation as a more significant risk facte
ASD than previously recognized.
1derable challenge to
ome of these
imitations are overcome by methods which rely on the direct

Autism spectum disorde

ress.org / 15 March 2 ‘Page 1/10.1126/science. 113

Utilized ROMA and Agilent 244k arrays
for CGH analysis.

Key conclusions:

Each de novo CNV was rare in
patient population

Lesions at different loci can
contribute to autism

Clear evidence that the two classes
of autism, familial and sporadic, are
genetically distinct

Methods for detecting CNVs
genome wide are a powerful
alternative to traditional gene
mapping approaches




CNV variation in copy number in the
human genome

nafure Vol 444|323 November 2006 doi:10.1038/nature05329

ARTICLES

Global variation in copy number in the
human genome

Richard Redon', Shumpei Ishikawa®?, Karen R. Fitch?, Lars Feuk®®, George H. Perry’, T. Daniel Andrews',

Heike Fiegler', Michael H. Shapero®, Andrew R. Carson®®, Wenwei Chen®, Eun Kyung Cho’, Stephanie Dallaire’,
Jennifer L. Freeman’, Juan R. Gonzélez®, Ménica Gratacas®, Jing Huang®, Dimitrios Kalaitzopoulos',

Daisuke Komura®, Jeffrey R. MacDonald®, Christian R. Marshall*, Rui Mei*, Lyndal Montgomery',

Kunihiro Nishimura®, Kohiji Okamura™®, Fan Shen®, Martin J. Somerville®, Joelle Tchinda’, Armand Valsesia',
Cara Woodwark', Fengtang Yang', Junjun Zhang’, Tatiana Zerjal', Jane Zhang®, Lluis Armengol®,

Donald F. Conrad'®, Xavier Estivill*'!, Chris Tyler-Smith', Nigel P. Carter', Hiroyuki Aburatani*'?, Charles Lee™",
Keith W. Jones® Stephen W. Scherer® & Matthew E. Hurles'

Copy number variation (CNV) of DNA sequences is functionally significant but has yet to be fully ascertained. We have
constructed a first-generation CNV map of the human genome through the study of 270 individuals from four populations
with ancestry in Europe, Africa or Asia (the HapMap collection). DNA from these individuals was screened for CNV using two
complementary technologies: single-nucleotide polymorphism (SNP) genotyping arrays, and clone-based comparative
genomic hybridization. A total of 1,447 copy number variable regions (CNVRs), which can encompass overlapping or
adjacent gains or losses, covering 360 megabases (12% of the genome) were identified in these populations. These CNVRs
contained hundreds of genes, disease loci, functional elements and segmental duplications. Notably, the CNVRs
encompassed more nucleotide content per genome than SNPs, underscoring the importance of CNV in genetic diversity and
evolution. The data obtained delineate linkage disequilibrium patterns for many CNVs, and reveal marked variation in copy
number among populations. We also demonstrate the utility of this resource for genetic disease studies.
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Identification of genes expression profile of dorsal root ganglion
In the rat peripheral axotomy model of neuropathic pain

Normal rats

Rats 14 days peripheral nerve injury

Rat DRG cDNA libraries

7,523 genes and expressed sequence tags (ESTS)

RT-PCR

CDNAarray | NCBI rat DRG unigene library

In situ hybridization Northern blotting

Gene expression profile

Xiao et al., (2002) PNAS. 99: 8360-8365

Physiological and pharmacological
analysis of important molecules



Markedly regulated 122 genes and 51 novel ESTs
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Unexpectedly several antidepressant, antianxiety and anticonvolsant
drug target moleculars were up regulated in sensory neuron after
axotomy. These provided the candidate genes for developing new drugs
and therapeutic methods to treat neuropathic pain with minimal side
effects.
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Insight into hepatocellular carcinogenesis at
transcriptome level by comparing gene expression
profiles of hepatocellular carcinoma with

those of corresponding noncancerous liver

Xiang-Ru Xu**, Jian Huang*, Zhi-Gang Xu*, Bin-Zhi Qian*, Zhi-Dong Zhu*, Qing Yan*, Ting Cai*, Xin Zhang*,
Hua-Sheng Xiao*, Jian Qu*, Feng Liu*, Qiu-Hua Huang*, Zhi-Hong Cheng*, Neng-Gan Li*, Jian-Jun Du*,
Wer Hu*, Run-Tang Shen*, Gang Lu*, Gang Fu*, Ming Zhong*, Shu-Hua Xu*, Wen-Yi Gu*, Wei Huang*,

Xin-Tai Zhao!, Geng-Xi Hu§, Jian-Ren Gu*, Zhu Chen*™, and Ze-Guang Han*!

*Chinese Mational Human Genome Center at Shanghai, 351 Guo Shou-ling Road, Shanghai 201203, China; YShanghai Institute of Hematology, Rui Jin
Hospital, 197 Rui Jin Road 1, Shanghai 200025, C hin..=r ¥ ational Laboratory for Oncogenes and Related Genes, Shanghai Cancer Institute,

25 Lane 2200, Xietu Road, Shanghai 2000 hina; * ‘ih.:lrll:lh.:ll Institute of Biochemistry and Cell F_'IHI v, Shanghai Institutes for

Biological Sciences, Chinese Academy of 5ci es, 320 Yueyang Road, Shanghai 2000271, China; and 1 organ-Tan International

Centar for Life Science, Institute of Genetics, Fudan University, 220 Han Dan Road, wh.-:ru:lhm 200422, China

ldentified 2,253 genes or ESTs as
candidates with differential expression by
EST sequencing and cDNA microarray.
Many genes involved in cell cycle
regulation such as cyclins, cyclin-
dependent kinases, andcell cycle negative
regulators were deregulated In most
patients with HCC. Aberrant expression of
the Wnt--catenin pathway and enzymes for
DNA replication also could contribute to the
pathogenesis of HCC.
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Gene Expression Signatures
for Breast Cancer

The New England Application: Gene Expression
Journal of Medicine

Identifying gene expression signature
that reflects biological behavior of a
tumor

N BREAST CANCER ‘ 2 70-gene prognostic profile tested
Marc J. van pe Viver, M.D., Pu.D., Yuoone D. He, PH.D., Laura J. 'u'l:-\N T - : - ¢ b 295 breaSt Cancer Samples

AvcusTtinus ALM. Hart, M.Sc., Dorien W. Vo . ] | N F,
CHris Ro s, PH.D., MaTTHEW J. M , A asRRISH, Dou N X . H

Annuska Gras, PH.D., LEoniE DeLaH 0 AN DER VELDE, HaRR A 4 b \ OUtperformed a” CIInICaI Varlables for
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o e Beamanos, PuD. ) o (I predicting patient survival
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pal
Methods microarray analysis to evaluate our ¥ Jie R R R
previously ed 70-gene prognosis profile, we Canc i
proviously octa proghosts profile we | : Starting point for targeted and rational
mary breas nomas as having a gene-expressi y
signature associated with either a poor progno . S ! d rug development
a good prognosis. All patients had stage | or Il breast ) - -
cancer and were younger than 53 years old; 151 had
lymph-node-negative di and 144 had lymph-
node-positive dis: We evaluated the predictive
power of the progno: rofile using univariable and
multivariable statistical analyses.
Results  Among the 295 patients, 180 had a poor-
prognosis signature and 115 had a good-prognosis sig-

"’ Laura J Van’t Veer PhD
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more powe-rful predictor of the outcome of dis-
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