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sesee Case Study: Uncovering PTEN's effect on endometrial cancer

: .
_ &838 _ prognosis

Identification of a prognostic RNA-Seq
expression signature in endometrial carcinoma

Diagnostic Oncology

Research

Identification of a prognostic RNA-Seq

expression signature in endometrial carcinoma
Tim Bonnert*! and Michelle Engle?

Address: 'QIAGEN Bioinformatics, Skelton House, Lloyd Street North, Manchester, M15 6SH, UK and 2QIAGEN OmicSoft, 5001 Weston
Parkway, Suite 201 Cary, NC 27513, USA

Email: Tim Bonnert* - tim.bonnert@qiagen.com
* Corresponding author

Abstract

— Sample to Insight

QIAGEN Sample to Insight | www.giagenbioinformatics.com | www.qgiagen.com



Sample Explorer

9 Selectland TCGA_B38 v Findgene Search.. | Q Search = Menu
| | | | |
‘ v Apply ‘ Land Name | RNA-Seq | CNV Array - DNA-Seq Protein ‘
7‘ - - o & | ]
Tissue Distribution TARGET_B37 1435 1850 1304 483 0 -
‘ Search...
‘ TARGET_B38 1435 0 1304 483 0

I EEEEER————————
= breas e —

Collections a gastrointestinal system E——— TCGA_B37 11291 22300 2377 10227 7930
R e—
3 —————n
Check All Check Ivere TCGA B38 11291 22242 0 10189 7929
None Invert connective tissue_= -
 —
(@)Body Map oo Vge':‘;‘:lg TumorMuta... 0 15390 156 20002 0
=
=
(Y)cell Line Lungg 4 Others
Prostatem | — I
DiseaseLand Large Intestine - Colon: MET500_B38 443 500 0 500 0
0 o Pancreas! -
ncoLan .
- Urinary Tract - B'addkEf HumanDisease_B37 TCGA B37 OncoGEO_B37 | TumorMutationg
o Skin
VJ-missing- o
9 N E‘ Bone!
I 8 Thyroid:
GenomeBuild A o Large Intestine - Rectum|
Check All Check z Emboroniclissug
None Invert = anatomical cavity!
artificial tissue! 00000 |
(¥)Human_B37 Soft Tissue - Muscle TCGA_B38 Hematology_B37 | ICGC_B37
Uvea Collections: OncoLand
(¥JHuman_B38 h -
Thymus Land Name: TCGA_B38
Mouse_B38 mesenteny Sample #:51651
Autonomic Ganglial
[V)Rat_B6 Vulva:
Placenta
(/)-missing- — MouseDisease_B38
Soft Tissue - Adipose Tissu...
TESTICLE
DEERTES * 0 50k 100k
Check All Check
None Invert Sample Counts
mArT M Body Map M Cell Line M OncolLand M DiseaseLand W Others
ay v

— Sample to Insight

QIAGEN Sample to Insight | www.giagenbioinformatics.com | www.giagen.com 3



28000 Gene FPKM for PTEN across all tumor types
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ezsoe PTEN has the highest mutation rate in UCEC tumors
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Switch to Survival Data view
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Survival plot of all UCEC patients
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The custom query becomes one of the dynamic filters
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8338S Regroup the survival data by PTEN mutation status
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Survival plot for UCEC patients, grouped by PTEN WT or MUT
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9s808 All back all tumor types to compare PTEN in UCEC and all contexts
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Filter down to TCGA B38 comparisons

= Menu

©

| v Apply |

Comparisons by Case.DiseaseCategory Comparison Category Therapeutic Area

Search
normal control
gastrointestinal system can... | |
|

Land Name a |
nervous system disease i RN
E—

Check All Check None Invert
metabolic disease/ll Il W

Hematology_B37

benign neoplasm|

HumanDisease_B37
cardiovascular diseaselillil

HINCSLB37 endocrine gland cancer="
MelastaficCancemBey skin and connective tissue =
MouseDisease_B38 nervous system cancer
lOncoGEO_B37 inflammatory bowel disease ...|
Pediatrics_B37 . liver diseasel
fen
S, autoimmune diseasell
] § brain glioma (LGG)H
[@)TceA B8 | g allerov]
z genetic diseasel LINCS_B37 MouseDisease_B38 TCGA_B37
TherapeuticArea A G ?é musculoskeletal disease|
o

|
Case.TissueCategory v gastrointestinal diseasel
| immunologic deficiency synd... S)OU ble m@
mowse comparisons

|

Case.Tissue v I

primary immunodeficiency di...|
Case DiseaseCategory v |

pancreatic disease| m T GA 838 TCGA_B38
SEARIESRE M endocrine system disease| :
- s | Collections:OncolLand
ComparisonType B lymphatic system disease| Land Name:TCGA_B38
Comparison #4454
ComparisonCategory v hypersensitivity reaction d...|
ProjectName v carotid stenosis|
male urogenital disease| OncoGEO_B3 Hematology.

PubMed ¥

ovary serous adenocarcinoma...|

cardiovascular cancer| .
0 5k 10k 15k RatDisea

Comparison Counts

W OncoLand M DiseaseLand

— Sample to Insight
NA BioX Team Meeting_04122019 17



2es0e Filter down to UCEC comparisons in TCGA B38 Land

— QIAGEN

e = Menu

v Apply o App|y'fi|ters Comparisons by Case DiseaseCategory Comparison Category Therapeutic Area

TherapeuticArea v

Case.TissueCategory a

ucec =
Land Name h 7‘T.GGA| ;838 |

Case.Tissue a 2

Case DiseaseCat Dble-click
o g\ “,' ionlyy avaialblelcomparisons
L{CEC only

Case.DiseaseState
Check All Check None Inven,

i
o
8
(¥)endometrial carcinoma (UCEC) =
9

Co S i reproductive organ cancer,
mparisonType v )

TCGA_B38

ComparisonCategory ¥ | ComparisonContrast Comparison|D LandName - ComparisonCategory
: (Searchforjaispecificicomparison:
ProjectName v - D v o
Y a Using)the text filters,  SG— R 4 3

PubMed ¥ . =

TumorOrNormal == Tumor vs Normal UCEC.GPL11154Voom... A TCGA_B38 Disease vs. Normal
5 > Browselallfavailable

fffw't’z;f:'x:c—'"“ta“""JDNAseq]—S'ams UCEC GPL11154Voom . TCGA_B38 Other Comparisons COMPAliSONS
NOTCH1_Somatic_Mutation_[DNASeql_Status e o) 44154 voom . TCGA B38 Other Comparisons
== MUT vs WT
TSC1_Somatic_Mutation_[DNASeql_Status => o o) 11154 voom . TCGA B38 Other Comparisons
MUT vs WT
GALNT12_Somatic_Mutation [DNASeql Status ;e o) 14154 voom..  TCGA_B38 Other Comparisons

== MUT vs WT

W OncoLand

— Sample to Insight

NA BioX Team Meeting_04122019 18



Browse all comparisons, search for comparisons containing PTEN
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Browse the precalculated data comparing PTEN WT vs MUT
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23829 View gene set mean expression in UCEC tumors only
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Switch to Survival Data plot
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Recreate previous survival plot with UCEC patients only
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Survival plot for UCEC patients, grouped by PTEN WT or MUT
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Y Custom v +3 Add Filter v Apply @ Chart Setting = v = Grouping PTEN Somatic Mutat. v = Trellis No Trellis Show PValue Download

Sample ’

Percent Survival By PTEN Somatic Mutation [DNASeq] Status

Search

SamplelD v 1
PTEN Gene Signature Upregulated v
PTEN Somatic Mutation [DNASeq] Statusv 0.9
SubjectlD v

Check All Check None Invert
ACC

0.7+

BLCA |

BRCA 0.6

Percent Survival

CESC
CHOL 0.5-
COAD
DLBC 0.4-
ESCA
GBM 0.3-

FINSC 1 T T T T T 1
KICH 0 1000 2000 3000 4000 5000 6000 7000

KIRC Time (Days)

KIRP
LAML | MUT(339) | WT(187)

— Sample to Insight
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343 Create custom query for gene set expression of 6 genes
QIAGEN

Rna-Seq Expression X

Gene(s): GLYATL2, KIAA1324, TFF3, IHH, LINC00261, PTEN

Compare A

® Compare to the mean of ALL samples in the same primary group
Compare to the mean of all pooled controls from all groups
Compare to the mean of controls in the same primary group

Upregulation cutoff: 1 Downregulation cutoff: | -1

Categorize A

Generate up/down status for Q4 and Q1 in the same primary group

Generate up/down status for Q4 and Q1 in the same project

Generate Up/down/NoChange status based on ORIGINAL values

Categorize numeric values by user-defined breakpoints (add percentage to indicate percentiles)

Return expression values

[V]Summarize multiple genes by Median v

Query name (optional):  PTEN Signature

OK Cancel

— Sample to Insight
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ez009 Group survival data by gene set expression

00000
QIAGEN

b_) Selectland TCGA_B38 v Find gene KIAA1324, IHH, RP11-€ Q Search Survival Data v

Y Custom v +5 Add Filter & Chart Setting = ¥  Grouping PTEN Gene Signat... v = Trellis No Trellis Hide PValue Download

« Apply ¥
Percent Survival By PTEN Gene Signature Upregulated

Sample ’

Search...

PValue

PTEN Gene Signature Upregulated a Log Rank Test=4.1736e-005

0.9-
Check All Check None Invert

(Mup

(V)Down
(VINoChange .
()-missing-

0.8-

0.7

Percent Survival

SamplelD ¥
0.6-

PTEN Somatic Mutation [DNASeq]...¥
SubjectIlD v

Check All Check None Invert 0.4-
ACC

0.5-

I I 1 I I
BLCA 0 1000 2000 3000 4000 5000 6000 7000

BRCA Time (Days)

CESC

CHOL = I Down (198) I NoChange (71) I Up (273) .

— Sample to Insight
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ggsse Summary

— QIAGEN

Land explorer provides an opportunity to simply and rapidly
browse, filter, and visualise the millions of data points and
annotations in the Lands

Found all TCGA expression data for PTEN across different cancer types
Visualised the distribution of PTEN somatic mutations across TCGA samples
Profiled the landscape of PTEN mutations across endometrial carcinoma samples

Examined Kaplan-Meier survival plots for endometrial carcinoma separated by
PTEN mutation status

Browsed and filtered the prebuilt comparisons for expression data comparing
endometrial carcinoma samples with- or without somatic mutations in PTEN

B Selected genes from the volcano plot visualisation and created an RNA-Seq gene
set

B Used the gene set expression characteristics as a surrogate for PTEN mutation
status as a prognostic indicator in endometrial carcinoma

— Sample to Insight



8gsse Thank you for your attention!
QIAGEN

Questions?
Michelle.Engle@giagen.com

omicsoft.support@qiagen.com

— Sample to Insight
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éﬁéﬁ OmicSoft Land Explorer: Free trial throughout March!

Home > Land Explorer

OmicSoft Land Explorer

A world of ‘omics data at your fingertips
Identify and explore contextual data in seconds

Generate stunning custom visuals of genomic insights in minutes

Visit (https://www.qiagenbioinformatics.com/land-explorer/ to sign up for your free trial today!

— Sample to Insight
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https://www.qiagenbioinformatics.com/land-explorer/

Switch to Somatic Mutation Landscape view to view specific amino

00000 I
e acid changes in PTEN mutations

9 Selectland TCGA B38

Y Custom v +7 Add Filter
+ Apply

Sample ‘ Mutation

v Find gene Q, Search Somatic Mutation Landscape y o

¢ Chart Setting v wMUtationName v rellis  No Trellis Download

ENST00000371953.7

ov
PAAD
PCPG
PRAD
READ
SARC
SKCM
STAD
TGCT
THCA
THYM

[VJucec
ucs
UVM

-missing-

Sample Type
DiseaseCategory

DiseaseState

— Sample to Insight
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v317fs - E—
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Rr173C-
i F341v -
| R173H -
c136r -
R130L -
R14M -
L182fs - I
R55fs - I
L318fs -
Y336%-
Q298*-
Y240%-
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G165R -
61320 -
R130P -
c127v-I
D92t -
Y, G36R -
L247fs -
X 132if -
K327fs -
e T319fs -

= Menu

ta ¢ BE

DELETION_EXON_CODING_FRAME_...
DELETION_EXON_CODING_INFRAM...
INSERTION_EXON_CODING_FRAME...
INSERTION_EXON_CODING_INFRA...
SUBSTITUTION_EXON_CODING_NO...
SUBSTITUTION_EXON_CODING_ST...
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00000
00000
QIAGEN

Create a custom query for specific amino acid changes in PTEN

— Sample to Insight

Dna-Seq Somatic Mutation X

Gene(s):| pten,

Return AAMutation classification
Contains specific AA change (e.g. V60OE): | R130G

Variant type v
Variant location v
Variant consequence v

Exclude common SNPs by 1000 genomes with frequency cutoff

| |Exclude mutations without functional consequence

Query name (optional): I PTEN R130G |

OK Cancel
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