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Background

GENE EXPRESSION SIGNATURE IN DIAGNOSTIC OSTEOSARCOMA SAMPLES OF 79 PATIENTS IN THE 052006 PROTOCOL

VALIDATED IN 82 PATIENTS IN THE TARGET DATASET
Cohort pediatric and adult patients, diagnostic samples
Unsupervised classification stratified into

favorable (G1) and unfavourable (G2) prognostic tumours
RNA seq — 15 gene set / Nanostring 37 gene set
Gene involved in the tumor micrenvironment

Marchais A et al, Cancer Research 2022
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79 pts
15y (4.7-36.8 years)
80% nonmetastatic
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Antonin Marchais Nathalie Gaspar

VALIDATION OF A FOCUSED GENE EXPRESSION SIGNATURE TO STRATIFY OSTEOSARCOMA IN AN INDEPENDENT
PEDIATRIC AND ADOLESCENT COHORT: A WAY FORWARD FOR FUTURE TRIALS?

Cohort pediatric and adult patients, diagnostic and relapse samples
RNA seq — whole transriptomics sequencing (KAPA) — ribosome depleted
With coefficent from the 15 gene signature

van Ewijk R, J Prec Onc 2025

Lennart

Salt Lake City, Utah, 28 June 2028
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14y (4-17 years)
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CARISBO
PHASE 2 STUDY FOR NONMETASTATIC EXTREMITY HIGH-GRADE OSTEOSARCOMA IN PEDIATRIC AND AYA FOUNDATION
PATIENTS WITH A RISK-ADAPTED STRATEGY BASED ON P-GLYCOPROTEIN EXPRESSION: AN ITALIAN SARCOMA
GROUP TRIAL (ISG/0S-2)
Design Phase |l, uncontrolled
P .
gp negative Endpoint EFS
M P/A M P/A A° MM P A MM P A MMP MM
Surgery Main inclusion Non metastatic
9 1213 14 17 2021 2225 2829 30 3334
weeks osteosarcoma
NFI,ZTiztphlggﬁ);aztg r1n299;::]n22,, A° = adriamycin 90 mg/m2 Age 4 (4_38)
A = adriamycin 75 mg/m2 N. of patients 279
Median follow up |51 months (IQR 36-65)
gp positive Response 9 1213 14 17 2021 2225 2829 30 33 34
M PA M PIA 290% weeks
0 “-1-“““";1“-“; “;N“ks Surgery
M = methotrexate 12g/m2;
Pf cisplatin 120 g Poor 2 mg/m2 twice/week x 3 months
A= adriamycin 75 mg/m2 Res p<09nOS°Z 18 21 weeks ?han weekly for 6 months |

HDIFO= ifosfamide 3 grim2/die, day 1-5 Palmerini E et al, Cancer 2022

Salt Lake City, Utah, 28 June 2028
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IS THERE A ROLE FOR MIFAMURTIDE IN NON-METASTATIC HIGH-GRADE OSTEOSARCOMA? RESULTS FROM THE  FoUNDATION
ITALIAN SARCOMA GROUP (ISG/0S-2) AND SPANISH SARCOMA GROUP (GEIS-33) TRIALS

PROBABILITY OF EFS, %

Event-Free Survival

1.00
0.8 YES: 71.4 % (64.5-77.1)
0.6

NO: 58.3% (50.6-65.3)
0.4

P=0.01

0.2
0.0 s |: MIFAMURTIDE = NO e 2: MIFAMURTIDE - YES

6 12 18 24 30 36 42 48 OS54 60
TIME MONTHS

1 194 179 164 144 125 109 98 89 81 77 7
2 204 201 189 169 154 139 130 121 11 102 89

PROBABILITY OF 0S, %

Overall Survival

1.00

YES: 75.4% (68.4-81.1)
0.8
0.6 0

NO: 65.8% (57.8-72.6)
04 P=0.01
0.2
0.0 s |: MIFAMURTIDE = N0 e 2: MIFAMURTIDE - YES

6 12 18 24 30 36 42 48 54 60
TIME MONTHS

1 194 189 187 177 164 151 134 123 107 98 89
2 204 204 200 197 188 172 157 144 129 115 102

Salt Lake City, Utah, 28 June 2028

Design Phase Il, exploratory

Endpoint EFS by mifamurtide

Main inclusion Non metastatic
osteosarcoma

Age 4 (4-40)

N. of patients 398

Median follow up |70 months (IQR 49-90)

Palmerini E et al, J Clin Onc 2025
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PROGNOSTIC AND MIFAMURTIDE-RELATED SIGNATURES FOR LOCALIZED OSTEOSARCOMA.

CARISBO
AN ISG/OS2 TRIAL CORRELATIVE STUDY OF TUMOR IMMUNE MICROENVIRONMENT (TME) FOUNDATION
Results
n %
62 100
Age
Demography median 14 years (5-40)
R 0-14 years 32 51.6
> 14 years 30 418.4
8 62 pts b Gender
14 y (5-40 years) Male 43 69.4
100% nonmetastatic Female 19 30.6
5 50% good response y Ser:il:gnhalkalme phosphatase (ALP) . s
Normal 46 74.2
Histologic Response
Good response (GRs) 31 50
Poor response (PRs) 31 50
Mifamurtide
Yes 33 53
No 29 47

Palmerini E et al, Clinical Cancer Research 2025

Salt Lake City, Utah, 28 June 2028
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PROGNOSTIC AND MIFAMURTIDE-RELATED SIGNATURES FOR LOCALIZED OSTEOSARCOMA.
AN ISG/OS2 TRIAL CORRELATIVE STUDY OF TUMOR IMMUNE MICROENVIRONMENT (TME)

Methods

—|mmune response categories:
* B cell functions

e T cell functions

* NK cell functions

* antigen processing

e adhesion

e cell cycle

e chemokines

e complement

e cytokines

* interleukins

* |eukocyte functions
 marcrophage functions
- * microglial functions

e pathogen defense

* senescence

« TLR

e TNF super family

* transporter functions

PanCancer Immune Profiing Panel -

Nanostring

24 immune cell types and populations

* |nput non decalcified FFPE, bone, pre-treatment, biopsy

= 770 genes: 730 TME + 40 House Keeping

FFPE Formalin-fixed paraffin embadded
TME Tumor micro-environment

Salt Lake City, Utah, 28 June 2028
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PROGNOSTIC AND MIFAMURTIDE-RELATED SIGNATURES FOR LOCALIZED OSTEOSARCOMA.

AN ISG/OS2 TRIAL CORRELATIVE STUDY OF TUMOR IMMUNE MICROENVIRONMENT (TME) FO(l:J?\lRDI,i%c())N
Methods
Primary Objective p .
4 29 pts CHEMO only
1 — identifying a prognostic signature 62 pts - 4
in all ISG/OS2 patients - y 33 pts undergoing

MIFAMURTIDE

2 — Identifying a predictive signature in
the cohort of patients undergoing
mifamurtide

Salt Lake City, Utah, 28 June 2028

33 pts undergoing
MIFAMURTIDE
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PROGNOSTIC AND MIFAMURTIDE-RELATED SIGNATURES FOR LOCALIZED OSTEOSARCOMA: CARISBO
AN ISG/OS2 TRIAL CORRELATIVE STUDY OF TUMOR IMMUNE MICROENVIRONMENT (TME) FOUNDATION
Discovery Cohort £1 00% nonmetastatic}

PROGNOSTIC SIGNATURE IN NON-METASTATIC OSTEOSARCOMA PATIENTS
FIG. 1A,B. 21-GENE SIGNATURE IN 62 PRIMARY OSTEOSARCOMA - DISCOVERY COHORT

OVERALL SURVIVAL RISK SCORE: == HIGH RISK LOW RISK EVENT FREE SURVIVAL RISK SCORE: == HIGH RISK LOW RISK
1.00 L'1_ 1.00
5-YEARS 0S LOW RISK: 92%

0.75 ~h 0.75 5-YEARS EFS LOW RISK: 82%
0.50 Iﬂ‘—. : 0.50
025 o 5-YEARS 0S HIGH RISK: 47% 025 | i e FR :

Py e P de- 5-YEARS EFS HIGH RISK: 30%

HR=10.60 (3.77-29.73) HR= 6.18 (2.54-15.03)
0.00 0.00

0 12 24 36 48 60 72 84 96 108 120 132 144 0 12 24 36 48 60 72 84 96 108 120 132 144
FOLLOW-UP MONTHS FOLLOW-UP MONTHS
NUMBER AT RISK NUMBER AT RISK

23 21 18 1 % 1 9 6 2 2 1 0 0 23 17107 7 6 5 3 1 1 1 0 0

RISK SCORE
RISK SCORE

Palmerini E et al, Clinical Cancer Research 2025
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PROGNOSTIC AND MIFAMURTIDE-RELATED SIGNATURES FOR LOCALIZED OSTEOSARCOMA.
AN ISG/OS2 TRIAL CORRELATIVE STUDY OF TUMOR IMMUNE MICROENVIRONMENT (TME)

21- Genes Prognostic Signature
R FLT3

CCR6
Gene HR (95% CI) p-value Cohort n=62 m

™
ABCB1 1.49[1.04-2.14]  0.029 —— T C D99
ADA 1.65[1.09-2.49]  0.017 i TN F Rs F 1 8
C1QBP 1.55[1.01-2.40]  0.047 — F OXP 3
CCR3 1.95[1.24-3.09]  0.004 —— 0 F A S
CCR6 0.57[0.37-0.90] 0.016 — S «

wn N
C Ut Off CD36 2.46[1.39-4.36]  0.002 — + J_H_U—u_ I L1 9
4
Risk Sco re 2 41 CD97 214[1.24-3.72]  0.007 — L I L1 1 RA
) CD99 0.53[0.29-0.96] 0.035 M§—m=m—— C D97
CHUK 1.63[1.04-2.54]  0.032 —— asg C
ETS1 1.76[1.08-2.86]  0.023 — = I AM2
FAS 0.56 [0.33-0.97]  0.040 — - C D36
FLT3 0.58[0.35-0.98]  0.042 - N . - p . fLTa A B C B 1
FOXP3 0.59[0.35-1.00]  0.051 — : BN ' N -.* - M CCR6 _ETm
ICAM2 2.17 [1.22 - 3.84] 0.008 — ., -_-—- -—ILI r-a'n- i
IL1I1RA 0.55[0.32-0.96]  0.034 — r H H FOXP3 MCAM
Gene . ] l FAS

IL19 0.62[0.40-0.96] 0.034 — Z-score | l EE N H :H?RA

2
IRF5 0.56[0.36-0.86]  0.009 —— Il H -I - N | %%M-iz SPA1 7
'TGAL — 1.69[100-2.84]  0.048 - 1 = —r-“ ~NABCE CHUK
MCAM 1.89[1.10-3.25]  0.021 — I_Z

ITGA C1QBP
SPA17 1.73[1.09-2.77]  0.021 — ggﬂg
] CHUK
TNFRSF18 0.50[0.28-0.88]  0.017 | nl—T—| | | w. I. I b.: g 1D %BP AD A
0.2 0.3 05 ~ 1m l || CCR3 CCR3
HR (95% CI) patients agzﬁ:ﬁ“’xﬂ8853333%2*52%53#:3&Raszesez;n*mgsem%3233%@22:3;3%%
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FONDAZIONE CASSA DI RISPARMIO IN BOLOGNA

RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN
LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL

Multivariate Analysis

Overall Survival Variable Univariate Cox Multivariate Cox
HR (95% Cl) P value HR (95% Cl) P value
Discovery cohort (n = 62)
Gene signature (high- vs low-risk) 10.60(3.77-29.73) 0.000003 9.83(2.74-35.2) 0.00044
Histologic Response (Prs vs Grs) 3.95(1.28-12.11) 0.016 4.21(1.24-14.21) 0.02
Age (0-14 vs > 14 years) 0.99(0.93-1.04) 0.63 0.97(0.90-1.04) 0.51
Serum alkaline phosphatase (normal vs high) 0.46(0.17-1.22) 0.12 0.55(0.17-1.74) 0.32

E Palmerini et al, Clinical Cancer Research 2025

Salt Lake City, Utah, 28 June 2028
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RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN

LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL

Validation Cohort 1

PROGNOSTIC SIGNATURE IN NON-METASTATIC OSTEOSARCOMA PATIENTS
FIG. 2A,B. 21-GENE SIGNATURE IN THE TARGET-0S TCGA - VALIDATION COHORT

£1 00% nonmetastatic}

RISK SCORE: === HIGH RISK LOW RISK

TARGET Therapeutically Applicable
Research to Generate Effective Treatment

OS Osteosarcoma

TCGA The Cancer Genome Atlas

OVERALL SURVIVAL RISK SCORE: == HIGH RISK LOW RISK EVENT FREE SURVIVAL
1.00 1.00
0.75 0.75
0.50 0.50
0.25 o= e-07 — 0.25 0= 7e-04
000 HR- 8.68 (1.85-40.59) 0.00 HR=3.59 (1.14-11.31)
0 12 2 36 48 60 72 84 96 108 120 0 12 24
FOLLOW=-UP MONTHS
NUMBER AT RISK NUMBER AT RISK

3101

B B 7 I 3 2 2 1 6 0 0

RISK SCORE
RISK SCORE

Salt Lake City, Utah, 28 June 2028

60 72 8 96 108 120
FOLLOW-UP MONTHS

1 1 1 6 0 0

Palmerini E et al, Clinical Cancer Research 2025
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RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN
LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL

Validation Cohort 2 £1 00% nonmetastatic}

FIG. 2C,D. 21-GENE SIGNATURE IN THE GSE33382 - VALIDATION COHORT

OVERALL SURVIVAL RISK SCORE: e HIGH RISK = LOW RISK EVENT FREE SURVIVAL RISK SCORE: e HIGH RISK = LOW RISK
1.00 I Rl . VS SR S — : 1.00
0.75 0.75
0.50 0.50 i
0.25 0.25

p= Je-04 p= 0.004
0.00 HR=18.63 (1.88-193.70) 0.00 HR= 6.64 (0.91-48.33)

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
FOLLOW=-UP MONTHS FOLLOW=-UP MONTHS

NUMBER AT RISK NUMBER AT RISK
E—11119753222211111100080 %—11119631090009000990880
S — 4645 4333243+ 1751210108 65 5 5 42211 S — ~4b45 433123201614 1+9 98 65 5 5 4 2211

(d ]

Palmerini E et al, Clinical Cancer Research 2025
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RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN
LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL
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FONDAZIONE CASSA DI RISPARMIO IN BOLOGNA

RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN
LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL

Primary Objective p .
4 29 pts CHEMO only
1 — identifying a prognostic signature 62 pts -
in all ISG/OS2 patients 33 pts undergoing
< ~ MIFAMURTIDE
2 — Identifying a predictive signature in 33 pts undergoing
the cohort of patients undergoing MIFAMURTIDE

mifamurtide

Salt Lake City, Utah, 28 June 2028
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FONDAZIONE CASSA DI RISPARMIO IN BOLOGNA

RESPONSE TO MIFAMURTIDE AND TUMOR MICRO-ENVIRONMENT: A DECONVOLUTION NANOSTRING ANALYSIS IN

LOCALIZED OSTEOSARCOMA PATIENTS TREATED WITHIN THE ISG/OS2 TRIAL

31-Genes Mifamurtide Siinature

MIFAMURTIDE SENSITIVITY SIGNATURE IN PGP POSITIVE PATIENTS
FIG. 4. 31-GENE SIGNATURE IN 33 PGP-POSITIVE PRIMARY OSTEOSARCOMA UNDERGOING MIFAMURTIDE
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Multivariate Analysis 33 pts undergoing

~ For Mifamurtide MIFAMURTIDE

Mifamurtide sensitivity signature of the 31-gene

Overall Survival Variable Univariate Cox Multivariate Cox
HR (95% Cl) P value HR (95% Cl) P value
PgP positive primary Osteosarcoma (n = 33)
Gene signature (high- vs low-risk) 24.51(3.39-176.84) 0.00000001 75.17(8.79-642.42) 0.000079
Histologic Response (Prs vs Grs) 3.06(0.76-12.36) 0.097 4.20(0.46-38.15) 0.25
Age (0-14 vs > 14 years) 0.96(0.85-1.08) 0.47 0.93(0.80-1.08) 0.36
Serum alkaline phosphatase (normal vs high) 0.52(0.14-1.93) 0.31 2.16(0.29-16.30) 0.45
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2. CCR3
3. IRF5
4. CD97
5. ABCB1

21-gene prognostic
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signature ——

sensitivity signature
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" A validated osteosarcoma TME prognostic gene signature has been identified, independent
of mifamurtide treatment.

"  Importantly, a mifamurtide-specific signature was developed.

"  Tumor-immune interactions possibly implicated in disease progression and treatment
response were shown.

" |f the mifamurtide-sensitive signature will be validated, a NanoString Customized Test, which

might cost about 170 USD per patient, will represent a new tool to assign mifamurtide
treatment.

Salt Lake City, Utah, 28 June 2028
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