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State of the Art

- Approximately 95% of patients with MDS have somatic mutations.

- The IPSS-M, which takes into account the presence (yes/no) of mutations on specific

genes, is currently the most sensitive prognostic method for stratifying patient risk.

- However, different mutations within the same gene can have distinct biological

effects and could influence prognosis differently.
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Hypothesis (l)

“Mutation Features in terms of:
-Functional Class (gof/lof/und),
-Protein Domain (in/out),
-Hotspot,
-Variant Allele Frequency,

can correlate with prognostic outcomes”
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Clinical and Mutatlonal Characterlstlcs

iN_patlents 3443 i

AA chanae effect

Count (n)

Clinical Data

WHO 2016

IPSSM Category

Median (Min - Max)
ge 71(17.1 -97)
BM blasts % 4(0-76)
WBC(k/ul) 35(0.1-12.8)
ANC 1.64(0-10.24)
HB(g/dl) 9.6(21-19.6)
PLT(k/ul) 114 (0-1103)
N_mut 2(1-13)
Total (n) Total (%)
MDS-EB1 697 20.24
MDS-MLD-RS 397 11.53
MDS-MLD 856 24.86
MDS-SLD 280 8.13
MDS-EB2 779 22.63
MDS-SLD-RS 358 10.40
MDS-U 76 221
Very Low 347 10.08
Low 891 25.88
Moderate Low 383 11.12
Moderate High 372 10.8
High 588 17.08
Very High 742 21.55
Missing 120 3.49
TOTALE 3443 100

Total_Mut 9480
[Gain-Of-Function | 1473 (15.54%)
Loss-Of-Function 2425 (25.58%)
und 5566 (58.71%)
noeffect 16 (0.17)

Protein Domain
out

4059

in

5421

% of patient

(2.75 mut/patients)

SF3B1 |DNMT3A| SRSF2

Four different data sets:

1) MDS-Unit - AOUC

2) IPSS-M public data
3) GenoMed4All - IRCCS-HUMANITAS Research Hospital
4) Cleveland Clinic Department of Haematology Oncology and

Blood Diseases

SF3B1™tin 28.5% of patients (n = 984)
- better prognosis
ASXL1™mutin 28.7% of patients (n = 989)

- worst prognosis

ZRSR2 | BCOR
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FUNCTIONAL CLASS features on Overall Survwal

Functional Class - 0S Functional Class - 0S
P <0.001 p < 0.001
1.00 mu t 1.00 mut
SF3B1 ASXL1
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SF3B1_und
0.25 ™ 0.25
SF3B1_LOF ASXL1_GOF WT
0.00 WT 0.00 ASXL1_unJ
0 5 10 15 20 0 s 10 15 20
Time (years) Time (months)
Number at risk Number at risk
SF3B1_LOF 795 198 33 3 1 ASXL1_GOF 489 " . ; 0
SF3B1_und 126 33 4 0 0 ASXL1_und 411 s . 0 0

WT 2446 934 53 8 0 WT 2467 467 78 10 1
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HOTSPOT features on Overall Survival

1.00 T“'& SF3B1mUt 1.00
0.75 L H_I . 0.75

ASXL 1mut

0.50 =| L L

0.50

Overall Survival
i
QOverall Survival

L HS_E622D

0.25 T! :
I "‘\%( HS_K700E
o

0.25

i L‘;Lr‘
0.00 WT 0.00
0 5 . 10 15 20 0 5 10 15 20
Time (years) Time Time (years)
Number at risk Number at risk
HS D781G 10 2 1 0 Q HS_630_637del 17 2 0 0 0
0S-6oep % 5 3 3 9 HS_E635Rfs*15 22 3 1 0 0
HS_H662D 13 1 1 0 0 HS_E635fs*15 65 10 1 1 0
I:|S RGGBN g8 7 6 O O HS_G642fs 15 4 1 0 0
- G646Wfs*12 10 i 0 0
HR-KoooR 38 9 0 0 0 HS_G646fs'12 197 11 2 0 0
HSKASOE o1t E > 2 7 HS_R1068" 10 1 0 0 0
7] 3 13 ® 3 ) HS_Re93* 34 2 1 0 0
HS_Y591* 13 0 0 0 0
HS_TGG\?\IIT 2246 3%4 53 8 8
other_MUT 89 18 4 0 0 other_MUT 416 54 6 0 0
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VAF featu res

VAF
p <0.001
1.00
SF3B1mut
_ 075
©
2
2
a Cutoff -
% o0 35.1%
g
o \
N high_VAF
0.25
low_VAF
WT
0.00
0 5 10 15 20
Time (years)
Number at risk
low_VAF 461 92 12 1 1
high_VAF 460 139 25 2 0
WT 2446 334 53 8 0

e T O o
on Overall Survival
VAF-0S
p <0.001
e ASXL 1mut
_ 075
Cutoff -
cE 29.0%
g 0.50 \
(@)
0.25
WT
high_VAF
0.00 - low_VAF
0 5 10 15 20
Time (years)
Number at risk
low_VAF 455 50 8 1 0
high_VAF 445 48 4 0 0

WT 2467 467 78 10
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Hypothesis (ll)

“Within identical IPSS-M risk categories,
Mutation Features

can reveal hidden prognostic layers”
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VAF of SF3B1m"’predlcts 0S and LFS in Lower Risk MDS

SF3B1 VAF - OS in IPSS-M Low category (binary)

p =0.0072
1.00
OS multivariable Cox
(adj. for IPSS-M score):
0.75 VAF high vs low:
HR 0.75 (95% CI1 0.61-0.93), p = 0.010
E
S 050
o
Cutoff - 35.1%
0.05 high_VAF
low_VAF
0.00
0 5 10 15 20
Time (years)
Number at risk
high_VAF 376 128 23 2 0

low_VAF 335 80 11 1 1

SF3B1 VAF - LFS in IPSS-M Low category (binary)

p = 0.0283
1.00
LFS multivariable Cox
(adj. for IPSS-M score):
0.75 VAF high vs low:
HR 0.79 (95% CI 0.63-0.99), p =0.048
De_ 0.50 =
high_VAF
0.25
low_VAF
0.00
0 10 15 20
Time (years)
Number at risk
high_VAF 362 19 2 0
low_VAF 326 11 1 1
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Within IPSS- MLow category, SF3B1'""’ VAF stratlfles O and LFS

SF3B1 VAF - OS in IPSS-M Low category SF3B1 VAF - LFS in IPSS-M Low category

p =0.0063 p =0.0372
1.00 1.00
0.75 0.75
2 2
g g
o 0.50 o 050 h
o a »L*L._l
high_VAF
0.25 0.25 low_VAF
0.00 0.00
0 4 8 12 16 0 4 8 12 16
Time (years) Time (years)
Number at risk Number at risk
high_VAF 236 101 28 7 1 high_VAF 227 95 o4 5 1
low_VAF 171 59 13 4 0 low_VAF 165 56 13 4 0

For AML transformation, SF3B1 VAF/domain/hotspot do not add significant stratification in this cohort.
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SF3B1 High vs Low VAF: co-mutations profile
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28 G o N ALY SRy © T @ enriched in low_VAF
29 0y By =5 &z 1
w w LL o w Y Loy
55 35 35 35 Sg Sg
52 53 5 = 55 27 £ _ _ M TP53mut features:
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28 %% ASXL1mut features:
R - 9 mut GOF — 14 mut UND
L 39 S 23 mutations OUT-Domain
S gL 9.69 VAF median
<
28 £ No recurrent hotspot
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N(high_VAF)=236; N(low_VAF)=171; genes_tested=11
FDR<0.05: 0 genes

For AML transformation, SF3B1 VAF/domain/hotspot do not add significant stratification in this cohort.
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ASXL1 G646fs*12 predlcts worse OS and LFS in ngher Rlsk MDS

ASXL1 G646FS*12 - OS in IPSS-M High category (binary) ASXL1 G646FS*12 - LFS in IPSS-M High category (binary)
p = 0.0022 p <0.001
1.00 1.00
078 OS multivariable Cox o7 LFS multivariable Cox
z (adj. for IPSS-M score): = (ad]. for IPSS-M score):
g oo :%G:?; 6;950}2&31%3;' 1.62), p = 0.0099 § ow 1o God0ls 12 vs rest
2 © \ 32 (95% C11.07-1.62), p = 0. I HR 1.71 (95% Cl 1.38-2.11), p < 1x108a
028 other_MUT 025 other_MUT
0.00 HS_G646fs*12 0.00 HS._ G646fs*12
0 2.5 5 7.5 10 0 2.5 5 7.5 10
Time (years) Time (years)
Number at risk Number at risk
HS_G646fs*12 144 23 4 1 0 HS_G646fs*12 139 17 2 0 0
other_MUT 439 118 33 14 0

other_MUT 457 139 40 19 0
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Within IPSS-M Mod ngh category ASXL1G646fs*12 stratlfles OSand LFS

ASXL1 G646fs*12- OS in IPSS-M Moderate High category ASXL1 G646fs*12- LFS in IPSS-M Moderate High category

p =0.0139 p = 0.003
1.00 1.00
0.75 0.75
=) 2
= =
8 S
S 0.50 £ £ 050
a
0.25 0.25
Iiﬁ:er T ) other_MUT
HS_G646fs*12
0.00 0.00 HS_G646fs*12
0 25 . 5 75 10 0 ) 4 6 8
ime (years) Time (years)
Number at risk
umber at ris Number at risk
HS_G646fs*12 22 6 2 0 0
HS_G646fs*12 22 4 0 0 0
other_MUT 94 44 16 4 3
other_MUT 98 41 11 5 0

For AML transformation, hotspot location was not independently associated with risk after adjustment for IPSS-M.
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98; genes_

22; N(other_MUT)
FDR<0.05: 0 genes

N(HS_G646fs*12)
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Conclusion

+ |PSS-M score system can be improved implementing the Mutation Features

-> supporting a more precise, clinically actionable genomic refinement strategy intra-IPSS-M

* SF3B1 - Variant Allele Frequency Adds Risk Layering Within IPSS-M:
-> SF3B1 VAF independently stratifies OS and LFS after IPSS-M adjustment and, critically, provides

additional prognostic discrimination within the IPSS-M Low category.

« ASXL1-G646fs*12 as an Independent Hotspot-Driven Risk Determinant

->(G646fs*12 hotspot confers independently worse OS and LFS and refines risk stratification within
the IPSS-M Moderate High group.

* No relevant clinical differences have been observed.
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