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Applying whole genome and/or transcriptome
sequencing for routine AML diagnostic and
prognostication

* Conventional karyotyping is used for routine diagnostics of AML since
decades

* Conventional karyotyping has low sensitivity, is time consuming and
labor intensive, needs very skilled professionals, a subjective element

* New sequencing techniques provide more sensitive techniques with a
potential to address the weaknesses of conventional cytogenetic
analysis and give large amount of additional information
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Pan cancer sequencing strategy at Karolinska 2014

* 400 AML cases
* Deep exome sequencing of 550 cancer and pharmacokinetic genes

* Whole transcriptome sequencing (RNA-seq, 105 bp, pair end, 30X)
* Low pass (shallow) whole genome sequencing (sWGS) (0.2X)

SURGERY PATHOLOGY SAMPLE PREP ACTIONABLE DATA DELIVER
AND DNA/RNA PANEL ANALYSIS REPORT

EXTRACTION LOW-PASS TO TREATING
PHYSICIAN
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Selection for study of Next Generation
Karyotyping (NGK)

* 291 consequetive population-based
* Median age 66 years (18 to 86)
*49.5 % women

 Successful conventional cytogenetic analysis (CCA)

* Validation with FISH for copy number alterantions (CNAs) and
LD-RTPCR targeted DNA based technique detecting > 100
known fusions

e Additional data on mutations from targeted exome sequencing



Copy humber changes from sWGS
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Matching copy number alterantions (CNAs) between
sWGS and CCA
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Matching ELN defining CNAs between sWGS and

CCA

Complex Monosomal del(5q) -7 abn(17p)
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... refuted (LD-RTPCR)
... refuted (FISH)
... refuted (any)

E RNA-seqonly ...
E sWGSonly ...
B8 CCAonly...

B Consensus

 Concordance between CCA
och sWGS 94.3% (Fisher p-
values < 1e-9)

* More monosomal karyotypes
and monosomy 7 i CCA

* More 5¢g in sSWGS



FISH validation of mismatches of ELN defining mismatched
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FISH validation of mismatches of ELN defining mismatched

ELN conclusion
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FISH validation of mismatches of ELN defining mismatched

ELN conclusion

criteria
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- 61 cases of potential pseudomonosomy were identified

- 67% of monosomy 7 together with at least 1 marker
chromosome, or in 33% of all monosomy 7 cases, the monosomy
was a pseudomonosomy
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In silico dilutions
of sSWGS

e Dilutions down to 6
million reads (with 10
times less reads) gives
precision level of
98.5%

* For ELN CNAs alone, 6
million reads gives
precision level of 100%



sWGS based definition matching
complex karyotype
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sWGS based definition matching
complex karyotype
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Matching ELN defining fusions
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* Good concordance between CCA
och WTS for ELN-fusions (99.4%)

 WTS showed better sensitivity for
inv(16) (N=2) and KMT2A
rearrangement (n=7)

* inv(3) missed by WTS due to a
fusion without fusion transcript -
enhancer switch translocation

e 2 of 8 PML-RARA fusions missed

by WTS
* transcripts present but below
thereshold
* lowly expressed — low blast
percentage



Similar results on OS
and RFS according to

e 17 of 281 (6%) changed risk group
with NGK compared to conventional

ELN2017/
CCA vs NGK

7 adverse to intermediate
6 intermediate to adverse
2 favorable to intermediate
1 adverse to favorable

1 intermediate to favorable
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Comparison in cost and time — today

. a Approximate time from
S Speaas CostusD) sampling to analytic results*

Conventional approach

CCA 800 - 1200 Approx. 2 weeks

FISH fusion panel Approx. 1100 Approx. 2 weeks

CCA + FISH panel 2000 - 2600 Approx. 2 weeks
NGK approach

WTS + sWGS 1000 - 1700 Approx. 2 weeks

WTS + sWGS + LD-RTPCR 1500 - 2300 Approx. 2 weeks




Conclusions

* VVery good concordance between this NGK approach and CCA for ELN
defining aberrations

* Overall, NGK more sensitive for CNAs and fusions, specifically for 5g-,
inv(16), t(KMT2A)

* CCA frequently report false monosomies (pseudomonosomies)

* Caution for lowly expressed fusions with this WTA strategy —

* Deeper RNA-seq, capture, other DNA sequencing techniques (WGS), specific
targeted fusions detection technique

* This NGS approach is comparable of better in cost and time compared to
conventional karyotyping

* Automized bioinformatic pipeline would results in shorter processing time
* Today: WGS would be the preferred technique



Diagnostic pipeline WashU study




WashU study

* 147 retrospective and 117 prosoective AML and MDS samples
* AML - 107, 68 respectively

* NGS method
* 60 X WGS

e Automatic bioinformatic pipeline calling
* mutations in 40 genes known to be mutated in AML

e Copy number alterations > 5 Mbp
e Structural variants previously described in AML (n=612)



Concordance conventional methods - WGS
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Diagnostic processing

e 117 prospective AML and MDS samples
* Weekly whole genome sequencing

* Median 5.1 days from receiving samples to results (min 3 days)
e 2 days library preparation
* 2 days sequencing
e 1 day analysis

* 94% of samples produced results without manual processing of
data



B Diagnostic Yield in 68 Consecutive Patients with AML
20
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WGS Results

68 Consecutive Patients with AML

17/68 (25%) with new findings

pT 10/68 (15%) with redefined risk

ELN Risk Category
B Adverse

B Intermediate

M Favorable

[J Undetermined

WGS Result
M Concordant finding
B New information

B New risk-defining information
vs. cytogenetics+FISH



ELN survival analysis

* 71 AML cases, non-transplanted
e 8 (11%) changed risk group with WGS compared to conventional

 FLT—ITD was based on PCR for both approaches

A Conventional Risk Stratification (N=71) B WGS-Based Risk Stratification (N=71)
100 1004
~ Favorable 1 - i ‘ % s Favprable
® 7541 R 75 H Intermediate
b= = L
E Intermediate -g '1_1
2 S0 2 50 ‘
g Adverse -g
5 25 6 25+ —+ Adverse
P=0.00 P=0.01
o T T T T T T T T T 1 0 T T T T T T T T T 1
0 6 12 183 24 30 36 42 43 54 60 0 6 12 18 24 30 36 42 43 54 60
Months Months
No. at Risk No. at Risk
Favorable 31 20 14 14 11 9 7 6 S5 5 5 Favorable 31 20 14 14 11 10 8 7 6 6
Intermediate 19 11 7 7 7 6 5 2 2 2 2 Intermediate 12 8 6 6 6 5 4 1 1 1 1
Adverse 21 11 2 1 0 0 0 0 0 0 0 Adverse 28 14 3 2 1 0 0 0 0 0 0




Conclusions - Questions

* NGS based whole genome techniges can accurately assign AML patients to
ELN categories —and is more sensitive compared to conventional techniques

* Compared to karyotyping it is at least as good or better when it comes to
cost and time lines

* How difficult and resource demanding is it to set up the NGS methods?

* What additional methods are still needed?
 Sensitive methods for mutation calling (SNV, indels)
e FLT-ITD allelic ratio
* Faster methods for some results (such as PML-RARA, FLT3-ITD)?

* How do we make use of all additional information provided be genome
wide analyses? — New prognostic markers — need extensive studies
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