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Acute Myeloid Leukemia and genomics

 Very little is known about the key initiating mutations for
most patients (except for canonical translocations)

e Tumor tissue Is easy to access repeatedly, and most
samples are relatively free of contaminating normal cells

 Many genomes are diploid
e Low resolution genomic screening (cytogenetics) is

already a paradigm for disease classification and
treatment decisions



Cytogenetics (low resolution genomics)
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The founding conundrum

 Hundreds of mutations per AML genome
 All mutations are found in all tumor cells

e Suggests that all mutations may have arisen
simultaneously

e Clonal evolution: hundreds of relevant mutations per
genome?

* Both seem impossible
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A central guestion :

« How many mutations does it take to cause AML?

e Compare the mutational burden in M3 AML
(initiated by PML-RARA) vs. M1 AML with normal
karyotype (NK)

e Predictions:

« Total mutations per genome will be the same
(since most antedate the initiating event)

* Most mutations will be random and irrelevant

« M1 will have novel mutations never seen in M3
(initiation)

M1 and M3 genomes will share some mutations
(progression)

« How many recurring mutations per genome?

John Welch, Dave Larson, Chris Miller, Li Ding



Mutation distributions
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Validated SNVs

Total SNVs by Tier
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Percent of total validated

Distribution of Validated SNVs by Tier
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All de novo AMLs have founding
clones-and some have subclones
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Clonality in M1 vs. M3 AML
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Recurrently mutated genes
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Recurrently mutated genes
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All four cohesin complex genes are
mutated iIn AML
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Total Validated mutations

per genome

Number of recurrently mutated genes

o M1 (n=12)
301 * M3 (n=12)
. . p=04
[
204 ..
L 1 ] L ]
si
L 1 ] ®
10= oo’ [
[ [ ]
0 . .
M1 M3

All Tier 1 mutations

" 30+ 30 =
5 2]
k. c
= e M1 (n=12) _g * M1 (n=66)
S 2 20- *M3(n=12) ® 2 . * M3 (n=43)
£ 5 p=0.1 = 0 p=0.26
= E c
S o - @
=L c O
e E L
§ © 10- = 2 104
e e 3 ]
° . x *Coae”®
3 Bovedilinn s =& that

0 e T 0 T

M1 M3 M1 M3

Recurrent mutations with
translational consequences



Cohesin ‘

complex
A |
TTN PHF6
NPMA|, ==

GFPR123

onitas |FLT3 == PML-RARA
N\ ‘/

TETZ2 1DH1
IDH2 V ‘
M1 initiating M3 initiating
mutations mutation

Progression
mutations



The AML 200 project

50 WGS, de novo AML tumor/normal pairs
— 12 M1 with NK

— 12 M3 with t(15;17)

— 26 NK, any FAB subtype

150 exomes (Broad)
173 transcriptomes (BC)
192 Methylation arrays (USC)

50 WGS with primary refractory/early
relapse



AML200

“ Normal Karyotype
“ Intermediate Risk Cytogenetic Abnormality
~ Complex Cytogenetics
“ PML-RARA
“ MLL translocation, poor risk
“ CBFB-MYH11
~ Poor Risk Cytogenetic Abnormality
“ RUNX1-RUNX1T1
N.D.

- BCR-ABL1
~ MLL translocation, t(9;11)
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Recurrent non-synonymous mutations
*not all validated*
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Verified gene fusions identified from de novo

assembly of AML transcriptomes
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192 QML patient
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450K lllumina methylation data VS Common AML mutatlons
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clonal fractions at initial diagnosis day 170 first relapse
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Chemotherapy

cell type: mutations:

. niarmal . AML @ founder (cluster 1) relapse enriched (cluster 3) @ relapse specific (cluster 5) 3% pathogenic mutations
@ primary specific (cluster 2) @ relapse enriched (cluster 4) (O random mutations in HSCs
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