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Data Overview

Pediatric Acute Myeloid Leukemia junctions
o CNVs 2 0Kbp
C 197 whole genome sequences (matcHaxi& remission)
Indels~ 1¢ 10bp
C RNAseqgfor 158 sample$500 moreprocessed) SNVs

miRNAseqfor 637 samples
142 Infinium 450K methylatiorarrays(~600 more to come)

> 50 clinical data elements (incl. cytogenetics) per sample

O 0 0 0O

Targeted sequencing of ~400 genes in

A 143 of the 197 wholgenomesequenced samples
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CompleteGenomic#/hole genome sequencing: 3tb 35-base matepaired reads up to 700bp apart

A Library DNB
prep (B) formation (C)
DNA Nanoarray

formation (C)

Strip anchor-
probe product

Probe-anchor ligation
at one of 70 positions (D)

Imaging

Base-calling, mapping
and variant detection

Reading bases 1-5, e.g. position 5:

Probe Standard anchor
.
PNNNNCNNNNACTGCTGACGTACTG
.......... GCTAATCTGGGATACTGACGACTGCATGACGC

DNB adaptor/anchor
binding site

Genomic sequence: .54321

B | >400 nt genomic DNA fragment —————————|
1 r2 = r3 r4 ( ( 5 6 4| 7 | r8
— — —_—
[ —— [——
Ad1 Ad2 Ad4 Ad3 Ad1
inserted replaces inserted
bulk of genomic
DNA
—~ Active site
O 2 with bound
O DNB
A
O
8
3 | 8
=] ©
w

700-1300 nm

o

Common Probes Reading bases 6-10, e.g. position 10:

(5th base set shown):

54321 Probe Degenerate anchor Standard anchor
#NNNNANNNN | | l
l PNNNNCNNNN ' #NNNNANNNNNNNNNACTGCTGACGTAC
*N NNNGNNNN 7 e G?TAATCTGGGATACTGACGACTGCAtTGACGC
#*
NNNNTNNNN Genomic sequence: ..10987654321 DNB adaptor/anchor
binding site
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MiRNAseq(n=637)

N

Emilia Lim

RNAseqn=158)
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cluster1

cluster2

cluster3

Unsupervised clustering of DNA methylation probes (n=142)

(TimTrichedr and Jason Farrar)

Normal blood cells

Methylation Source
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frequency validation 1 frequency validation 2
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Frequency

Example variant filtering steps<CNVs

80

60

40

20

not confirmed

confirmed on 2 platforms

RemovedavgNormalizedCvg 20

Removed standard deviation of LAF > 0.22
RemovedloidyScore< 30

Checked nehrM == OK

Removed CNVs agentromeridtelomericregions

Removed 6 CNV regions < 10Kbp

Per patient, merged CNV regions within 10Kbp distance
Markedchr-arm level CNVs (footprint > 50%)

Addedin chr CNV data from CDEs

(115 of 197 samples have CNVs)

Matched theselected CAQTNVs (475 up, 488 down) to
recurrent SNP6 CNV regionslif2 matchedDxsamples

A recurin at least 5 samples (2.5%)
A 803,917,882bmmplified in 894 segments

20

40

ploidyScore

60

A 533,421,564bmleleted in 1434egments
U 402(85%) match for CN up
U 367(75%) match for CN down

80



15/15 predicted ELF1 deletions were confirmed maaoStringiling array
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Examplesub-populations enriched for specific targets

Hc)
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RAS mutations are mutually exclusive with NMILLT3 fusions (cf. FLT3) |
N
B v
C
0510 20 30
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= SIS UANE) e NRAS -
——t-- =_ = = = KRAS w
MBNL1 —— = = -~ =
ZEB?2 — i = =
Focalco-deletionsof MBNL1 (chr3) and ZEB2 (chr2
(hypergeometric pvalue in684 samples £.9e-14,
p in MLEfusion cases= 0.006)
ekt : ' : , ——
‘ ZEB?2
-G'h'FS—- R 1 ) .

ZEB2 drives immature T-cell lymphoblastic
MBNL1 leukaemia development via enhanced tumour-
initiating potential and IL-7 receptor signalling

NatCommun 2015




Cooccurrence patterns (N 684, p < 0.001)
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Fraction of samples mutated
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Substantial differencem the genomic landscapes of pediatric and adANL

FLT3

NRAS

WT1

KIT

KRAS

NPM1

PTPN11

CEBPA

TET2

GATA2

ASXL2

B Pediatric

B Adult

ASXLA1

CBL

SETD2

MYC

IDH2

RUNX1

IDH1

TP53

DNMT3A

(TCGA adult AML)

In-Frame Fusions

PML-RARA
CBFB-MYH11
RUNXI1-RUNXIT1
BCR-ABL1
MLL-MLLT3
MLL-MLLT4
MLL-ELL
MLL-MLLT10
PICALM-MLLT10
KATGA-CREBBP
NUP98-NSD1
RUNXI-MECOM
RPN1-MECOM
TFG-GPR128
GOSR1-ZNF207
DPM1-GRID1
ZNF585B-C2CD2L
MLLT10-PPP2R1B
LTBP1-BIRCG6
RPS11-FLT3LG
XIAP-OLR1

KSR1-ODZ1

KPNB1-ACE B Known AML fusion
CHST11-ATP1B4 events (13)

WSB1-NBR1 W Known polymorphism (1)

KIAA0999-C11orf1
WDR18-H2AFX

M Novel in-frame (15) and
out-of-frame (42) fusion

DDX20-TBX15 events
NFI1-LRRC37B
r T T T 1
0 5 10 15 20
AML Cases



Fraction of samples mutated

0.4

0.3

0.2
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Substantial differencem the genomic landscapes of pediatric and adANL

FLT3

WT1

KRAS
NPM1
PTPN11

Average fractions in 10K
subtypebalanced samplings

B Pediatric

M Adult

TET2

CBL
SETD2

IDH2

CSF3R ==

EZH2

IKZF1
RUNX1

ETV6

IDH1
TP53

548 TARGET Samples
total
TARGET.MLL 120
TARGET.T.8.21 102
TARGET.inv16 99
TARGET.minus7 14
TARGET.plus82
TARGET.plus21 12
TARGET.minusY 3
TARGET.NK 166
131 TCGA samples
TCGA.MLL 11
TCGA.t.8.21 7
TCGA.inv16 12
TCGA.minus7 11
TCGA.plus8 9
TCGA.plus21 2
TCGA.minusY 1
TCGA.NK 78

sample size
82
70
67
10
22
8
2
113
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Independent confirmation
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Pediatric Acute Myeloid Leukemia (AML)

Failureof a normal developmental process (block in HSC differentiation)
+

massive proliferation of immature white blood cells

@ ‘/Blood stem oell\* @ self-renewal initial differentiation | terminal differentiation
Myeloid stem cell Lymphoid stem cell g @
* CO -Q-O c—

(O\ >

Lymphoblast l //
Granulocytes ;
Eoei:m?' / \ Blas
- x|

D ©%
Red blood Y Q @
Blood, 2005, (106):1519524

cells % . ‘% T lymphocyte @

A 'llonocvte Neutrophil B lymphocyte

Platelets White blood cells



miRs9,18a,27a,30c,199a

inactivated in AMUL
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1
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2) Using multimodal sample similarity to identify gliomas enriched for CAR T cells
(with LuePing Zhang and Eric Holland)

1105 TCGA gliomas

A Single Nucleotide Alterations (SNAS) from exesaguencing
A Copy Number Alterations (CNAs) from SNP6.0 arrays

A DNA methylation frominfinium450K arrays

A mRNAseq

A Clinical data, but
~2/392F f24SNJ ANI RS 3JFfA2Yla 6SNB WYI fA

~ 1/5h have no status information
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Approach:

V Use many similarity measures

V Use many feature (gene) sets

V Plot sample similarities in 2D

V Cocolor & view sample
subsets across all plot

V Use automated methods to
find informative plots
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Examp|e avai|ab|e gene sets H (hallmark gene sets, 50 gene sets) 2]
- 4w ~ L s ppsiional ger 26.gene 7] ,
OAAYALEFNRGEKRA&GTYPOFUFEI*FURBa Qo

by chromosome: 1234567891011 121314 151617 1819202122 XY

C2 (curated gene sets, 4725 gene sets) H

CGP (chemical and genetic perturbations, 3395 gene sets) H

CP (Canonical pathways, 1330 gene sets) H

CP:BIOCARTA (BioCarta gene sets, 217 gene sets) 7]

CP:KEGG (KEGG gene sets, 186 gene sets) H

CP:REACTOME (Reactome gene sets, 674 gene sets) H

C3 (motif gene sets, 836 gene sets) H
MIR (microRNA targets, 221 gene sets) 2]

TFT (transcription factor targets, 615 gene sets) H

C4 (computational gene sets, 858 gene sets) H
CGN (cancer gene neighborhoods, 427 gene sets) H

CM (cancer modules, 431 gene sets) ird

C5 (GO gene sets, 1454 gene sets) H
BP (GO biological process, 825 gene sets) H

CC (GO cellular component, 233 gene sets) H

MF (GO molecular function, 396 gene sets) 2] _

=1 MSigDB

| == Molecular Signatures
C7 (immunologic signatures, 1910 gene sets) H == == Database

C6 (oncogenic signatures, 189 gene sets) H



Example distance measures

Numerical Data

EuclideanDistance SquaredEuclideanDistance NormalizedSquaredEuclideanDistance
ManhattanDistance ChessboardDistance BrayCurtisDistance CanberraDistance
CosineDistance CorrelationDistance BinaryDistance TimeWarpingDistance

Boolean Data

HammingDistance JaccardDissimilarity MatchingDissimilarity DiceDissimilarity

RogersTanimotoDissimilarity RussellRaoDissimilarity SokalSneathDissimilarity

YuleDissimilarity

String Data
EditDistance DameraulLevenshteinDistance HammingDistance
SmithWatermanSimilarity NeedlemanWunschSimilarity

Images & Colors

ImageDistance ColorDistance

Geospatial & Temporal Data

GeoDistance DateDifference

http://www.wolfram.com



http://www.wolfram.com/

Genomic sample similarity measures

-2 ifploidy=0
1 ifgeneis mutated -1 ifploidy=1
Isna( geng) = | lva(g€Ng) =< 0 ifploidy= 2
0 otherwise +1 ifploidy=3
+2 ifploidy> 3
g R a O
Isna( gENg ) l.na( OENG)
Isna( gENG) l.na( OENG)
S; = sample SNA vector| = - C; = sample CNA vector| =
Isna 9€NGGK) lona( 9ENGGK)
SNA similaritys;, s,) =S; - S, CNA similarityd;,c,) =c, .C,

Joint SNA:CNA similaritysfsum(s) +c¢/sum(c)
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Bolouri, Zhao, Holland, PNAS 20
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Non-CIMP LGGs are GBHike genomicallyand by survival. Bolouri, Zhao, Holland, PNAS 20
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