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Functional Annotation

e After a bioinformatics analysis identifies a list of
relevant probes, the follow-up questions are
— What genes do the probes correspond to?
* Look at probe map data

— What are the functions of the specific genes?
* Look at, e.g., http://www.genecards.org

— What biological processes or pathways are associated
with these genes?

e Use, e.g., DAVID (https://david.ncifcrf.gov) to perform a gene
set enrichment analysis



http://www.genecards.org
https://david.ncifcrf.gov/

Gene set enrichment analysis

In a list of interest,
50% of genes are
related to a
functional process,
such as cell cycle
(Gene Ontology,
KEGG databases)

Out of all possible
genes (background),
20% are related to the
same functional
process
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The gene list is 2.5
times as likely to
contain a cell cycle
related gene as is the
background set

P-values (and adjusted
p-values) determine
whether the gene list is
significantly enriched in
cell cycle related genes



Gene Ontology (GO)

A controlled vocabularly for
— Biological Processes (BP)

— Molecular Functions (MF)

— Cellular Components (CC)

Relationships between terms leads to a "tree"
structure

http://geneontology.org

Let's search TP53, look at Ontology, click on Term
(DNA damage response...), and look at Graph
Views, and view the term in QuickGO.



http://geneontology.org
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KEGG Pathways

* Molecular interactions and reactions related
to metabolism, cellular processes, diseases,

and others
e http://www.genome.jp/kegg/pathway.html

e Let's look at "pathways in cancer”


http://www.genome.jp/kegg/pathway.html

“Pathways in Cancer” from KEGG Pathway Database

. SHH O ed | [Delt FasL
HVWAYS IN CANCER, Osstosterone. QDo - O Ottar, 1,5.,,.,1
PTCHL
Oxddative or
Tectrophilic stress
Hedgehog signaling Notch signa [Elorgin B 2
(rmgagens | | (g )| o el B
VHL [Exl | © © o CASP9 ]
Microtubule KIF7_| SUFU | rit AgNE H202 OH CASPS
NO (&part] ) )
T Mitochondrion N EJ;PI [CytC Ju— Mitochondrion [Bid_| GSTP1
—
&l HIF-1 signaling
pathiray T

Frizzled
Vi LRPS/6 ’
Wt sigaling
pathway
~
) GPCR { Rho | ROCK P
Insensitivity to A
s/ - DNA daage |anu-gmvdhsy1y|a]s| Genoric darage |
SDF1 GPCR. e | s 4
-( )
O—| [ ac | Oo—»| PKA | | -
PGE2 cAMP v
__ Resistance to
chemotherapy

AMP signaling )
" pathovay IKK
P
(e > en FAK o
ITGB ) X
e | El
interaction \

!

= Teloweric
DN repeats
Cellcyele

4p  |CDK4i6

fpisnuca]«—e Mizl

[xtokind—w{Recepto}
IGF

<
,m

Lom | -,;
FLT3LG] T on
R - \ MAPK signaling
HGF MET // Il ety
FGF FGFR
RalGDS
rd
- RalEP1

[ Erk |
+p =

PLD1

JNK

o)
Retinoic acid

05200 10710119
() Kanehisa L




