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Integrative biochip informatics

* Exploration: mapping and clustering
* Pattern recognition: finding gene — drug assoc.
* Prognostic subgroup prediction

* Interpretation
v GRIP: automatic probe annotation
v Xperanto: databasing expression
v BioCANDI: database-integrated analysis tool
v/ ChromoViz: i gional latic
¥ GOTree and GOChase: GO-based annotation
v ArrayXPath: pathway-based interpretation
SH: di - gene - pathway

* BioEMR: towards real-time clinical trials
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Multi-dimensional Scaling
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Figure 2 (a) RMDS of children’s similarity judgments about 15 body parts: (b) RMDS of adults'

similarity judgments about 15 body parts.
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Temporal patterns revealed by MDS

Biochip informatics: clustering
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Biochip informatics: clustering Hierarchical & Partitional Clustering
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GRIP
Genome Research Informatics Pipeline

Integrating biological databases




GRIP: gene / protein inforation

GRIP: SNP infomation

SHP List
(66 Tound|

T I -

e 6 by ek = Qos 22 ]

GRIP
SNP Information { 214506 |

= Rasull of 152 14906

T

Xperanto
Expressionist’s Esperanto in XML

Databasing expression with standards

nature

19 April 2001 Volume 4101ssue no 6831

Free and public expression

After a slow start, progress towards
For the many biologists working with DNA mlCI’Oﬁl‘msv that snould be welcome news.

data is poised to accelerate.

With a single format for gene expression data, databases
should be able to 'talk’ to one another and exchange data.
The existence of a standard language should also spur
development of software tools to query the databases,

and to manage and display gene expression data.

nature

268 Soptombar 2002 Volume 418 lssue no 5305

Microarray standards at last
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X peranto: Expressionist’s Esperanto in XML
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BioCANDI
BioChip Analysis N Data Integration

Database-backed microarray analysis
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GOChase and GOTree

Interpreting gene expression clusters




Gene Ontology
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GOA-based interpretation of clusters

Table I: Comparison of GOTH with related software®
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Gene Ontology based interpretations

GOChase: correcting errors from gene ontology-based
annotations for gene products
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GOTree and GOChase

W aenosineviphusphatase actaty |[5TSI) mees i ATPase aciity G011
M rescase o heat ok (0 g s espers o st (.10

M pespheral mm-rwm SETST) merpe o et plasma.

H pheromone processing 15
H adaptation b murting sigeal (seru Sacoharomycen) (U007

H cataokion {0 00K

H pheromone catsbosism {senss Saccharomyces) (G 0811
H rmucie gevelopment (50 0117

[

B e r—,

ol morphogent s

ArrayXPath and ChromoViz

Interpreting gene expression clusters

ChromoViz

Kim et al., Bioinformatics 2004

Pathway map with expression prof.

G Protein Signaling Pathways

Gs G Gy Giany

L. L. ) F
Cupian ] [Gumani)  [Supsait) Gaphaa): G ]+ [G aighs W] rcx
[Galphaoll|  Gaphanz| G-u.. a.-- |

(Gaphar | [Goiphaid] L
(P95 BovelGE¥ | =

| a

POE )
s
vt
- Caic sipha
=7 . Calc beia
- | ok gamen
] 1
w [
'
Tranacription

1 4
Transeription

Table 1. Distribution of pathway-node identifiers among the major pathway resources

Pathway Gene | Protean I resofution Metstplite  Embedded  Free text
amgle  compl redundmn Tod OGS LL 5P UR pathway  description
256 {637}
KEGGH o (505~ {121 {465y Ta0 T N 0 0 159 (2.624) 0 {0y 121 (27
T40 (1.106)
GenMAFP 45 1454 (1.942) 1.3 13 M 3 63 LES [Ea] ] 4) 130 (37)
BioCana  Mé 1584 @976 1384 150 4 0 0 o {0 50 (141 18 (5
PhamGkE 9 1 (189 13 13 1 0 0 11 @251 {3 )
Crverall 470 Aos (12900) 3088 2938 & 23 63 190 (2746) 55 (146) 55 (146)

* There were 21 elements redundant in the simple (236) and composite (505) elements so that 740 unique
elements were found in the 70 KEGG human pathways

Numbers in parentheses are redundant counts. KEGG has 121 composite elements containing 503
identifiable gene products

OGS: official gene symbel, LL: LocusLink, SP: 5

ssProt, UR: unresolved
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Integrative biochip informatics

* Exploration: mapping and clustering
* Pattern recognition: finding gene — drug assoc.
* Prognostic subgroup prediction

* Interpretation

j GRIP: automatic probe annotatlon
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v GOTree and GOChase GO-based annotation

v ArrayXPath: pathway-based interpretation

v PathMeSH: disease - gene - pathway
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* BioEMR: towards real-time clinical trials
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Then, isn’t it just a tool?
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