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CLL Confarants CLL in the clinic

CLL-IPI (Chronic Lymphocytic Leukemia-
International Prognostic Index)
« Age
* Rai stage
« Beta-2 macroglobulin ,IgHV mutational
status, TP53 disruption

CLL4
* Relapsed disease
« LDH
« Beta-2 macroglobulin, TP53 disruption

Genomic risk stratification can combine
hundreds of features.

Bologna, November 13-142023
Royal Hotel Carlton

Mutations with functional consequences in exons
mutated across our CLL patient cohort

* CLL remains incurable
and patients still relapse

« Patients may not tolerate a
targeted therapy

« Combination therapies
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Patients

with CLL 30X Whole-genome Compare normal
sequencing and cancer genome

Select mutations found in multiple
patients n = 485

Saliva, Normal genome

;‘
Blood; Cancer genomelam Identify somatic
100X alterations
O CLL cells Comprehensive bioinformatics pipeline to narrow
@

down the most probable candidate drivers

« Tumour DNA is taken from whole blood

* In pre-treatment CLL samples >90% of cells can be CLL cells
« Germline DNA from saliva

« Data are subtracted to leave only tumour DNA | ﬂ

Bologna, N ber 13-142023 Ny 7
e re courtesy of P. Robbe
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Whole genome methodologies

Pathways
disruption

Bologna, November 13-142023
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Proportion untreated
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Mansouri et al. (2023)
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Non-coding Driver gene identification
5'UTR 3'UTR c
CLL regulome and gene model o e “I—. Exclude Ig regions

\ and common

-
aeutte;ted Discovery algorithms = T n m Seq uenC| ng/m appl N
9 regions Mutational hotspots & k ) g artefacts
4 FDR < 0.1 — I )
A tat utation significan J
@ i, vzt M [, | Software:
candidates OncodriveFML

Public databases/ Known Promoter of known 3'UTR of

nATACseq allele skew e RNAseq allele skew
mRNA
WT <«—— ATACseq DNA RNA —— -—— RNAse
Mutated Combine 17% 17% ’ C rOSS
samples
© rscas oooom ORI
Ref. genome Val |dat|0n
_ l Combine
S0% omurared : © cene expression *
T—o—’—»
WT Mutated

Bologna, November 13-142023

\ literature enhancer cancer gene CLL driver / OnCOd I‘IVGCLUSTL
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BCL6 enhancer mutations

200kb | | ng38
chr3 187,900,000 | 188,000,000 | 188,100,000| 188,200,000 |
1 BCL6 eChr3._5|  eCni3_3[leChr3 4 eBCL6 3| LPP |
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SNVs 1 | 1 [ |
atac-sea W[ 1LY NI BT 0000 LA OTNET OSMROORUID T VORI 0 o0
ChiP-seq gl H | [ 150+
n=7 gfll Il | HM' | I Wi |I 2% |
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H n ] LE
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| Il RN AT 2%
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187945856 C>G CLL211 | p=9
187945868 T>C CLL211] mut WT
187946000 T>C CLLO0B3 | [187946362 T>C CLL239 n=8 n =66
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Bologna, November 13-142023
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Integration of coding, non-coding and CNAs
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Genes with only coding variants

More than half of genes are affected
by more than just exonic mutations



4" POSTGRADUATE

CLL Conference

Patients with both TP53 mutations and GC#7/8 changes have ultra-high-risk disease

Presey / absence
' PFS after chemo-immunotherapy
100% A
g 75% A
TP53wt no GC7-8
c 0% ~=HT -y S T ,
S TP53wt GC7-8
X ! ! TP53 mut
- (; ; ; TP533 mut & GC7-8
*{p <0.0001 . : :

0O 10 20 30 40 50 60 70 80
Time in months

CN gain / loss

Aneuploidy / trisomy <—— Genomic complexity
Translocation / Inversion

Slide courtesy of P. Robbe



4" POSTGRADUATE

CLL Conference

Whole genome features

Progression free survival

Survival probability

Genomic complexity

100%
00% <4 CNAs (n=179
75% -+ >=4CNAs (n=69
50%
25%
0% ' '
0 10 20 30 40 50 60 70 80 90
Time in months
Number at risk
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Identification of independent predictors of progression using multivariate analysis
After chemo-immunotherapy

Non-
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Genomic features

» Each individual alteration is rare: prevents efficient stratification of patients

5

Bologna, November 13-14 2023 @ e .
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Different type of “candidate Genomic features = 186

drivers” / Genomic features . OO JOI O] )

9 O Q () Q o O‘ _ Extract meaningful sets of
00000000 features to cluster patients’
O
OO

=485

00000 genome
000000

Statistical clustering using non-
l negative matrix factorization

Samples

CHIO
li-t*EI

Genomic Genomic Genomic

subgroup 1 subgroup 2 subgroup 3

Clinical outcome metric : PFS after treatment

Good Intermedlate Poor
responder responder responder

Bologna November 13-142023




= dno.b ybiy 6395
- m_w%m_o

R - 0 o1 u
I - 1 ()C BA U
I - H )G feAu
I - L. YuJ JeA u
I - 1151100 JNown |
I - U)0Uuo| 819WO|8 |
Wl - H1NSSTI9l

p HRR
Bl - 7HOX &)
n =1X1a

- momrm_a
[ §9¢ -19gbgLIep 2aHO

mGSH1

= £Gd

= ujydoJsjoinaN

= |NM

= uone|nba. reuondiosuel |
= Meld

=MdVYIN

= SIBALQ

- m__m%_aoam B 9|9A0 190
=0lpu

IGHV hyper-mutated samples
mGS2: High mutation burden in the non-coding space but without

mGS2
mGS1: TP53/del17p, high genomic complexity, mutations in key
specific known drivers

I-I IIIII.I.IIIIIIilllllllllll_-l_--l-I-._-I- IIII_II
pathways

4=
3=
D=
1=
0=
4=
3=
o=
1=
0=

0
Q
>
o
e
(o2}
Q

IC SU

II uojqul JeAa u
I - LN eAu
I - H NS eAu
- 0.4 yug Jjeau
I - 1U21u00 Jnown |
Il - 4)6us| 210Wo09 |
[= €1°92b-1€°62b0LIep
= Lg'1Ld-ge L LdgLep LAHOWS
= €2yb-ggybLiep edgedl
= dgiap LINOd
[ O %_wm 101a
= £22ZDLLPP €0HIg
= g2ebLLep W1V
W= L'GLbGLep YOI
= L'gLd/Liep €5d L
|= L€ Ledeep 2a13S
W= ceb-ee 1eb/jep 110d
= €'l.cd6lop
I= L2 eb-g1 yebgdwe
= £Gd
W= uiydonoinan
= |NM
= yole|nbai jeuonduosuel |
= Meld
|= MdVIN

Genom

uGS2

[N B lllll —— IIII I _I- _ II___-_ el _am_
uGS3

|= sisoydode % 81940 ||80
I - © LD U
|

IGHV unmutated samples
uGS1

- \ulu
- ) u
I - U120 U

= SSO| U

m
I
o
~
<
-
|
m
—
L
(<]
EES)
=
(<]
=
o
=
1)
=
B0
g
=)
m

CLL Conference

4 POSTGRADUATE
I IIIII - - IIIIIIIII-I_-I o — T

0 =l

3=
2=
1=
O-
3
2
1
0

3_

2_

1=
uGS3: High mutation burden in the non-coding space but

uGS2: ATM, BIRC3, DDR and driver mutaitons
without specific known drivers

5
9
uGS1: TP53/del17p, high genomic complexity




4" POSTGRADUATE

CLL Conference

Survival analysis of genomic subgroups

Progression free survival

IGHV unmutated samples

100% A
—t— U-GS1 /TP53/del17p (n=35)
= —+— u-GS2 (n=36)
75% —— u-GS3 (n=83)
50%q4 = =-=l=—=====
1
|
1
25%) b 1
1 |
I
= 0.0p0o1
0% P b |
0 10 20 30 40 50 60 70 80 90

Time in months

Progression free survival

100% A

75% A

50% o

25%

0% o

IGHV hyper-mutated samples

——TP53/del17p (n=9)
=—+=—m-GS1 (n=16)
m-GS2 cluster 1 (n=38)
H— —m-GS2 cluster 2 (n=26)

-

L o] |
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In both cases TP53/del17p were manually separated to demonstrate the meaningfulness of

the grouping without it

Bologna, November 13-142023
Ry
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Whole genome classification of pre-malignant B-cells disorder
of the OXPLORED study

Pauline Robbe, Kate E Ridout, Niamh Appleby, Georgeta Ciuban, Gagandeep Batth, Hélene Dréau, Thomas Wenban-
Smith, Melinda Kormandy, Grigore-Aristide Gafencu, Piero Carninci, Clare Freestone, Daniel McAleese, Dimitrios V
Vavoulis, Anna Schuh

OXPLORED clinical trial (Oxford Pre-cancerous Lymphoproliferative Disorders: Analysis and Interception

study)
: o Analysis:
WGS in 400 samples from 200 individuals 186 genomic features from Robbe*, Ridout* et al.
sorted CD19+ B-cells as tumour
matched salivary DNA as germline Different type of “candidate Genomic features = 186
drivers” / Genomic features c@OOO0000®

5 Extract meaningful sets of
® gggg:gg features to cluster patients’
How do groupings predict clinical genome
outcome in patients treated with

targeted therapies Statistical clustering using non-

l negative matrix factorization

oy

ullthllh n?j &
N

Bologna, November 13-142023 i ~ ’

g



4t POSTGRADUATE

CLL Conference

Conclusions
« Multiple genomic features are linked to patient outcome on CIT
and investigations are ongoing for targeted therapy

« Using WGS allows us to capture rare variants and variant
combinations in order to understand the full range of
heterogenetiy in CLL

 Patient stratification can be performed using multiple genomic
features which could also be used to inform treatment decisions

Development of a single pipeline for n m f I 0 W

this process is ongoing

Bologna, November 13-142023
Royal Hotel Carlton
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The patients and their families
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Non-coding Annotation

Non coding annotations are
complex and multi-layered

Gene model .—I_-'_. -‘I'. Is the region active?
[

g
pefine o DL W W I Methylation data, ATAC-seq

a active ATAC-seq . I I I .

L RES — | | [] ] ] ]

, , 5
add  chomit B B ] B ) Is the region functional
functional : .

eam%tlgggn-»l ? e e e B 6 different methylation marks

/

Identification of promotor, enhancer,
heterochromatin etc...

Hi-C
H3K27AC

RNA-seq corrected
RE t E ]
genes —>

i

What does the region do?

What genes does it regulate?

Bologna, November 13-142023
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Driver gene identification

Significant in greater than one methods

/ FDR < 0.001

\

Discovery method 1A Discovery method 1B

Combining P value

/ FDR < 0.001

\
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S o
Methods — < Q@ O\’ Q\Q} S
SO NN
@‘) o° o e$ L
Gene A -2 -1
Gene B -1 -1
Gene C -1 -0
Select if greater Select greater
than one 1 than zero /
Putgtive Gene A Gene A Gene D PR
drivers Gene B

Discovery method 2

Combining recurrent mutations and CNAs

chrl

No. of CNA\

Gene ranking in selected regions

\

I CN gain
IECN loss

o e &
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Robbe*, Ridout* et al. Nat Gen 2022
e

Bologna, November 13-142023



