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Learning Objectives

1. Analyze mutation data using ReactomeF|

2. Use GeneMANIA to integrate findings across expression and
mutation data types

3. Draw biological conclusions from multi-omics pathway analysis
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Recall Lab 2a

Volcano Plot: Basal vs Classical
Positive log2FC = higher in Basal

!
I
1
!
'
1
!
1
1
30 '
1
!
FMO5I2330 |
o
!
'
'
1
TM4SF519032 !
TM4sF20i79853 BTNL8I79908  © .
° ° .

MYO1A14640 |
20 o J
) ° e o KCNESI10008
T 1
z e !
a ° 1

e o0 L ° °
= . . o o
1= ° LT

log2 Fold Change

Significance ¢ Down NS

!
! S100A216273
! )
!
!
!
!
!
' C160r(741404550
°

!
!
! o
! KRT6CI286887
!

GSDMCI56169 -
. % KRTBAI3853
! ANXABIB53145
' ° IL20RBI53833
| ANXABL2I244
!
1 e o
' o KRT5/3852
I e e
1 ®
. ° ° o L]

®e
$o e
°

. e o o ;
rge
! o ooo .
L e® L4 °
4 ° .
x ° ° . ° ©
oo, QP ®o, o ¢ .
o Be S o 0 e
RS o8 ° o
108" o 00° @ °
1oge® °®o o

Expression of Top Differentially Expressed Genes

ANXA8L11728113

C100rf991387695

° 1000 o
° °
)
30 ® ®
100
10
®
®
. o o 10
o
=
Q [ ]
(2]
= 1 —— 1
3
o DEFA5I1670 DEFAG611671
e
& 10000 ° °
g 1000
g 1000 o K
L] [
[ ) ® a
e 100 o
[
100 ° .
°e ®o o o,
oQ ) ()
10 %o o0 ° 0.
[ ° *° ..o. i d
el v 4 1N
1 1
> > > >
¢ & ¢ &
& o & <

Canadian Bioinformatics Workshops | bioinformatics.ca



Recall Lab 2c¢

Enrichment plot:
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION

%MSIGDBHALLMARK%
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION
® 07

NAME i NOM p-val FDR g-val

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION%MSIGDBHALLMARK%HALLMARK_EPITHELIAL MESEM £ '« 7 0 0
SKIN DEVELOPMENT%GOBP%G0:0043588 g 0.4 8 0 0
INTERMEDIATE FILAMENT ORGANIZATION%GOBP%G0:0045109 E 0.3 8 0 0
KERATINOCYTE DIFFERENTIATION%GOBP%G0:0030216 Eo2 4 0 0
INTERMEDIATE FILAMENT-BASED PROCESS%GOBP%G0:0045103 § 0.1 3 0 0
INTERMEDIATE FILAMENT CYTOSKELETON ORGANIZATION%GOBP%G0:0045104 w 0.0 7 0 0
KERATINIZATION%REACTOME%R-HSA-6805567.5 7 0 0
KERATINIZATION%GOBP%G0:0031424 5 0 0
EPIDERMIS DEVELOPMENT%GOBP%G0:0008544 | \ 2 0 0
ELASTIC FIBRE FORMATION%REACTOME DATABASE ID RELEASE 96%1566948 o e 7 0  8.48E-04
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Remember PAAD?

# mutations/Mb

5
4
3
2
1

-] Synonymous = Non synonymous
H 0
Pancreatic e
= P vital status. Alive m Deceased
e Margin status mnor
| . Tumor purity
| | Pancreatic duct " =
I |

head O tail or bodym other
High_Purityd Low_Purity
KRAS  o3%ii] |

Gallbladder Lobules T .
CDKN2A 30% isssissisisssisiiifii] AR N T NI e
SMAD4 sz 11T | 1 T Significantly mutated genes
RNF43 7% [|nt ' V
ARID1A &% i i wl '
TAIL TGFBR2 5% i n " Significance
GNAS 8% ' Wi 1100 () 1 {1 (-log10(q) values)
RREB1 5% () i " i
PBRM1 4% " i T
BRAF 3% (] ] Wil
FGFR1 % | | | | | |
MYC % | 11 LI |
MDM2 2% || | i Oncogenes
GATA6 o% I 11 | Ly |
AKT2 % |l | | | 1 | |
BRCA1 1% | i
BRCA2 4% |ll] I ] ] T
ATM 5% ([l i ' I il
PALB2 1% I i
MLL3 4% ' ) i ) i
MLL4 4% | | | LTI Chromatin Modification
KDM6A 3% i 0 '
Duodenum PRSST 3% " | P 0
NF1 1% 1

Genetic Alteration I Amplification I Deep Deletion [l Germline Mutation ll Fusion ® Truncating Mutation ® Inframe Mutation ® Missense Mutation

[ N sl -N

Common bile duct

Accessory pancreatic duct
DNA damage repair

Duodenal papilla

https://en.wikipedia.org/wiki/Pancreas
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What is “integration”?

The process of combining separate parts or systems into a unified whole

Integrate everything
you've learned in this
workshop

Integrate different Integrate a collection
molecular profiles of networks
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Let’s integrate

Download the lab materials:

https://biocinformaticsdotca.github.io/PNA CalSask-
2605/module-4.html

Module 4: Instructions PDF, gene list text files

fx)  ay

Make sure Cytoscape is installed
b - You’'ll need the ReactomeF| and GeneMANIA
apps
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Information and data sources

Moffitt subtype paper

Moffitt RA, Marayati R, Flate EL, Volmar KE, Loeza SGH, Hoadley KA, et al. Virtual
microdissection identifies distinct tumor- and stroma-specific subtypes of
pancreatic ductal adenocarcinoma. Nat Genet. 2015 Oct;47(10):1168-78.
doi:10.1038/ng.3398

Mutations data

Raphael BJ, Hruban RH, Aguirre AJ, Moffitt RA, Yeh JJ, Stewart C, et al.
Integrated Genomic Characterization of Pancreatic Ductal Adenocarcinoma.
Cancer Cell. 2017 Aug;32(2):185-203.e13. doi:10.1016/].ccell.2017.07.007

RNA-seq counts data
https://gdac.broadinstitute.org/
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