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* CNS+: 5%—-10% at diagnosis and 30%—40%
at relapse

— Role of IT/CHT prophylaxis
* Unfavorable prognosis, few effective drugs

involved in CNS
survival signaling
winvolved in CNS migration/
adhesion signaling

* Blina e InO limited activity

* (CD19 CAR-T show significant activity (ORR of
70-80% in active involvement)

Lenk L et al, Canc & Metast Rev, 2020
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Methods and Objectlves
Objective: to characterize CNS dissemination using innovative single-cell sequencing technologies

Methods: Single-cell RNA sequencing (Singleron® Matrix NEO) on 15 diagnostic BM B-ALL samples

Bioinformatic analyses: DEGs («CNS gene set»), UMAP, pseudotime e cell-type inference

— (@
@ @ - i s e RT and cDNA second
ell isolation ell lysis
N A ) strand synthesis ""‘M'
15BMat (@)@ K ) ) () —) W _-—)
diagnosis P @ & "
@®(® @
Single cell suspension Single cell RNAs Double strand DNAs
(20-30.000/sample)
Amplification l
i \‘,;‘ ; . Data analysis Sequencing W‘W library preparationm
VRN
5 = WM,
Q Sequencing library Amplified DNAs




X l X CONGRESSO
NAZIONALE

SIES2026.. -
n=15
Male, (%) 10 (67%) Fusion transcripts 4 CNS status:
Age at diagnosis, median (range) 45 (18-60) CRLF2::P2Y38 1 No dissemination 6
% Bone marrow Blast 83 (62-96) MEF2D::BCL9 1 BM relapse 3
infiltration, median (range) IKZF1::DDC (+CRLF2-r FISH) 1 CNS relapse 4
WBC at diagnosis, median 24.8 (0.2-161) PAX5::ZCCHC7 1 BM&CNS relapse 2
(range) IKZF1 status
Lineage by flow-cytometry None 4
Pro-B 1(6.7%) Loss 6
B-Common 13 (86.6%) IKZF1Pus 3
Pre-B 1(6.7%) NA
Molecular aberrations Relapse status
Ph-like 4 (30.7%) CNS_R 4 (30.7%)
t(4;11) 1(6.7%) BM/CNS_R 2 (13.4%)
Cytogenetics BM_R 3 (20%)
Complex Karyotype No relapse 6 (40%)

Normal
Other
NA

A ~ANW

Median follow-up

8 months (4-117)

Death/Alive

3/12
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Generation of a «CNS gene set»
CNS gene set (n=240 genes)

Pathway

[l HALLMARK_ADIPOGENESIS
HALLMARK_ALLOGRAFT_REJECTION
HALLMARK_E2F_TARGETS
HALLMARK_EPITHELIAL MESENCHYMAL TRANSITION
HALLMARK_ESTROGEN RESPONSE_LATE

B HALLMARK_G2M_CHECKPOINT
HALLMARK_HYPOXIA
HALLMARK_MITOTIC_SPINDLE
HALLMARK_MTORC1_SIGNALING

B HALLMARK_OXIDATIVE_PHOSPHORYLATION

[ HALLMARK_TNFA_SIGNALING_VIA_NFKB
HALLMARK_XENOBIOTIC_METABOLISM
Other Pathways

—
(L Lh o [ [ (e — T8 =] o 7] A
CNS EEELCT I CLL] . [T I T T IEET T TCTTTTTICTTT
+ 999037-9 ] | °) Zscore
999008-12 ] 2
999024-17| (Ml N BN CEEE N 7 os
99906712 1] | | | | | | =0
101913028-2 [ ] ] [] ] ] u 5 3
n:4 CNS+ Only 1019130281 [ | [ | [ | [ | [ | 5
999010-2 3
9990104 | [y
999028-14 5 5 | | [ | 2
999045-12
£B% T0ES Z0Ras g2 35 a2 207 000003 m00E J8a200SESE0Cbhnaas d S38AS TARE0C 9BRY 04 ¢
= ST,y rmeYooc o2
b 223 2373 2388 02 SNO2 $220 TYSESRROSTESS22RAS IR0 o5 OF P332 IRART 8336 335 |
z~ m z M 3 H=w " gw= = PRCPE2IJ2 T 22w ek o 14 > =-2% 2% ES 020 2
m m = = S P at & 2 T m 2 > fm
Vs
. .
CNS signature enriched genes
HALLMARK E2F TARGETS - o HYH H
CNS- ®  NoGenss Individual upregulated genes in CNS+
HALLMARK G2M CHECKPOINT = ———————@ 3] 10
HALLMARK MTORC1 SIGNALING = ———@ ® 15
n:6 HALLMARK OXIDATIVE PHOSPHORYLATION = ———@
HALLMARK MITOTIC SPINDLE -~ ——————e - - VPREB1 -
-log10(FDR)
— HALLMARK ADIPOGENESIS = ——————@
HALLMARK MYC TARGETS V1 - —————@ : :2
HALLMARK UV RESPONSE UP = ———s @ 75 6 8
HALLMARK TNFA SIGNALING VIA NFKB = ———e @ 100 CD99 - SERPINE]-
@® 125

HALLMARK XENOBIOTIC METABOLISM = =———e
' ' ] [

0 4 8 12
Fold Enrichment

3. Gordon P. et al. Blood Neoplasia 2025
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6. Chen S, et al. Br J Haematol 2019
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Immature blasts are enriched in CNS+ samples
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«CNS gene set» : evaluation at the single-cell level
Pseudobulk GSVA
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«CNS gene set»: comparison between CNS and BM relapse

Subset CNS gene set: CNS+ vs BM+ vs BM/CNS+ relapses N
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Pts with CNS+ only relapse show a signature
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XIX

Restricted CNS gene set

Predicted CNS risk
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Generation of a restricted set and proof of concept validation

> 139 >3{

(]
—
@]
(&)
(%]
T
= 2
-
oo O
v 2
=5
e o

>

240

Genes, no.

Restricted 39-genes set

o
c

CNS+
relapse

00000000 0000000 0@®
loooo@o o=
PREEEEEE ODOOOo.o oo
Voo Q0000000000 0°0@
moo Ooooeo_OOoOO.oOO
c100-@00@00
eOOOoooooo 000@00@00
aOOOOOOoao OooOoooo.
UooOOooeuo_OOOOOO [eX J
moooooOooOOmOOOOoooo.
Coo 0¢:0°:0,0000000°0@

WoaoOOOO 0010000000 00®

000« o0

Ooo0o0o000e

QoecQO000 000 @0 oo
0000000 0o ' 000000000
OOOOOOooo_OOOOOO.oo
oooOoooo._ooaoooooo
0O0O@00O0 0m000000n o
00@@0000°@+-=0000¢0°0 ° 0
00 @oooo -l
OOOOoo.oomoooooo.
Q@ @005 o 0*0 o o e

S.OOOuo u_OOOu o

m..aooo.oo_ooonoo

V@@®@o0000¢:22"000¢ 00

Pe00-0c0 colooooso

s .

2000@0000010000000 e 0
T@@O0000000 000050 oo
%o.uOoOooo_OOOOOO o
L20@0@®000001000°0000 0 »
WOOOOoo.oomooouoo.
@@®0000¢:-00,000000
Q000 0@c-001000000
00000 oomooo S
@Ococo-00.Q00 -

00000000@looo000

o
ooooooooomoo °o- o
o

°

Q@0000°00.0000 ¢
..ooooeoo_ooooc
Q0@®oc00-00 ooOoao

sssa&ss&s

222222222 288558885858

5656566606060 g3 ss8s

we~voog-a SEETERE s
2 2222222z2¢e

o5 @0 @75

Percent Expressed

2

||
-2 3

a model predictive of CNS dissemination to be implemented in trials

Z-Scored | Avg. Exp.

Final objective

2) Ayala et al, Leukemia, 2009; 3) Chen et al, Br J Haematol, 2019
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1) Chiaretti et al, Blood, 2006
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Conclusions

CNS gene set stratifies CNS+ relapsing vs not relapsing pts on BM at diagnosis

Single-cell: More immature clusters (CLP) are enriched in CNS+ patients

These clusters upregulate the CNS gene set

Patients who have dissemination to the CNS present, from the moment of diagnosis, cells

in the BM with biological characteristics and favorable tropism for the CNS.

To develop a CNS risk predictive tool to be tested in prospective clinical trials to guide

therapeutic decisions
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