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Bulk GEP study to characterize TME of CHL

. Median Progression-free Survival
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Establishment of biomarker assay using GEP data

Predictor Equation

Gene Gene Coefficient
GLUL 2.635 x 103
RNF144B 4.708 x 103
CD68 3.871 x 103
IL15RA 1.005 x 1073
LMO2 6.205 x 102
CD300A 5.141 x 103
RAPGEF2 5.840 x 10
TNFSF10 1.093 x 102
ALDH1A1 4.946 x 10
B2M 4.052 x 102
HLA-C 6.619 x 103
HLA-A 5.334 x 103
WDR83 1.422 x 103
STAT1 3.070 x 103
CXCL11 4.144 x 103
IRF1 5.056 x 102
IFNG 4.056 x 107
PRF1 2.921 x 103
APOL6 7.091 x 10
LYz 3.984 x 103
COLBA1 -1.112 x 103
PDGFRA -2.513 x 104
CcCL17 -8.667 x 10°

23 gene associated with in adult HL

Poor Outcome

Better Outcome

- E2496 intergroup study (ABVD vs Stanford V)
- Population based BC Cancer Cohort (ABVD)

Overall Survival (proportion)

1.0

0.8

0.6

0.4 4

0.2 ~

Low risk
= High risk

| | I I 1
2 4 6 8 10

Time (years)

23 gene based outcome predictor

Scott et al, J Clin Oncol 2013



FFPE based Gene Expression Assay and Outcome in pHL

Gene Name

Adult HL Pediatric HL
I ceL174 I I CcCL174 ‘ I . . .
gy b : Different biology in each
TNFSF104 . TNFSF10+ .
ANF14487 - BNF14484 l CO h O rt
HLA-C{  + HLA-C . . .
i cosoon s - Different TME biology
) 1 D68+ :
smr] s £ 7T z between adult and
el : L;r:;:‘:}r:le - : : : ;J)mvgnate . .
ot M o 5 arous : =« | pediatric CHL
excLin) & Cf;zz_,’: : —
WDRB34 WDRB3 : . . . . .
- Aowiar : Limitation in Resolution
yrvis N s : - Detailed direct
B2M{ — on. : . .
il oy ; characterization of TME
RAPGEF -° { 1 i | RAPCP;;’;: :
0 5 10 15 04 o8 12 16
Good Hazard Ratio Poor Good Hazard ratio Poor

23 gene outcome predictor in pediatric HL (pHL, AHODO0331)
- Opposite trend for most of 23 genes
- 23 gene outcome predictor could not predict outcome in pHL

Johnston and Mottk et al, Blood 2022
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Study Design and Cohort (Adult relapsed and refractory CHL)

Pre-treatment Time Relapse Pre-treatment Time

- —l—’ —
o ——— el 0 —

Treatment £ . Treatment
ABVD ABVD

W Wit

71 Paired diagnostic/ l

Cured patients’ samples after ABVD

relapse biopsies (n=22)

Relapse

E o

p=0032

Failure-free survival (FFS)
o

H
Time (years)

rrrrrrrrrrrr

Imaging mass cytometry

Predictive
Spatial model
characterization Validation

(n=44)
Aoki et al J Clin Oncol 2024



Establishment of a spatially resolved predictive model (RHL4S)
soum__ (@

Home cell
(e.g. cancer cell)

‘ Target cell

Other cell

Low N . High
Spatial Score

Variable N | Hazard ratio p
CXCRS5 HRS spatial score 49 E HIlH | 2.86 (1.63, 5.02) <0.001
PD1 CD4 spatial score 49 i - | 2.80 (1.46, 5.35) 0.002
CD68 Mac spatial score 49 il-.* 1.99 (1.14,3.47) 0.015
GZMB pDC spatial score 49 l—li—i 0.62 (0.29, 1.30) 0.204
TIM3 Treg spatial score 49 '_._"i 0.43 (0.20, 0.95) 0.038
CXCRS5 B Percent 49 | —l— i 0.19 (0.06, 0.57) 0.003

T T T T
NA4AN0N9° NE 4 [s) =
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p = 0.00021

i
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5-year post-ASCT FFS: 41%
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Aoki et al J Clin Oncol 2024



Biologically relevant biomarker could lead to
targeted treatment development

Good prognosis Poor prognosis
Anti-CXCL13 antibody Mab 5261 e
(Autoimmune disease, ALL) - PD-1+ CD4 T cell
il &y CXCL13
7 _ o B cell
L, DL PO

‘ 4 Macrophage
| .éi? : Q ( G ecoc:?
i ,03:0:0,".,0 (‘”JJ ccn
A L. e @?'7 HRS cells

A s

/ dy Klimatcheva et al BMC Immunol. 2015
CXCR5 CAR-T cells Zanetti et al, Blood 2021
Bunse et al Nat Commun. 2021
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Plasma collection Cell-free DNA
Cell-free DNA

CtDNA as a biomarker in HL: G cuiating tumor ona '

-3
- Minimally invasive monitoring Fmv/ v
7i -l
L
T

Historical Biomarker
Tumor DNA
Biopsy specimen (Tissue based) =y
-IHC (e.g. CD163, MHC-Class Il) o
- Gene expression profile
(e.g. 23 gene predictor, RHL30)
- FISH (e.g. 9p24.1 alteration)

VIANY.

Imaging biomarker 5 Fﬁ_.r__|
- Disease stage I |:.'r = - |
- Extra nodal disease 2 e - r' ! - > -
N S = B S £ <
- Large mediastinal mass v . e R $
- FDG-PET/CT él! g ' B és
(e.g. metabolic tumor volume, Deauville 5-point scale) m - ' 5
Patient
“Pre” “Interim” “Post”
Genotyping Biomarker assay
- Mutation calling - Minimal residual disease (MRD)
- Copy number analysis - Risk-adapted treatment

Aoki et al, Med, 2021:2:1117-1119 - Signature analysis - Combination use with FDG-PET/CT
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Fraction of mutations (%

ctDNA as a biomarker in HL

Noninvasive monitoring
of clonal evolution

100% - cHL 57

80%

60%

40% - TETZ NFKBIE
CIITA ITPKB
CCND3 NFKBIE

20% - STAT6 GNA13

0%

—————————— =

Baseline  Relapse

Germline clone

. Common ancestral clone

. Baseline clone
. Relapse clone

Spina et al Blood 2018

Minimal Residual Disease

PFS by MRD after 2 cycles F
100-1* .
p=0.0341
£ 50-
—— MRD-2 pos _
—~ MRrD-2reg MRD log10 reduction
0

| T T 1
0 500 1000 1500 2000

davs

PFS by MRD and PET after 2 cycles

p=0.0233
)
L 50
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0 T T T 1
0 500 1000 1500 2000
days

Sobesky et al Med 2021



Pretreatment ctDNA levels and ctDNA MRD to prognosticate cHL

C3D1
Pre-treatment C1D15
% 1-00° = 1.00+ e £ 100 -t iy "PEPR—
E a3 <
2 g — - S 075
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o 0°07 2 0.50- s
s :
c T S
! 0.25 -
@ 0251 ctDNA S 0.25- 2 GtDNA
@ High @ ctDNA ) P=73x10° Positive
S P=42x10°% Low % P =0.028 Positive 3 0 Negative
2 0 - S 0 Negativ o - : ,
T T T T T o ] ' | . 0 2 4
0 € Ti 4 6 8 0 2 4 Time (years)
ime (years) Time (years) Negative 73 48 16
242 180 76 7 0 Negative 19 18 6 Positive 8 0 0
67 39 12 2 0  Ppositive 31 23 11

Kurtz et al JCO 2018 (Baseline cut-off, 2.5 log hGE/mL of ctDNA )

Kurtz et al, Nature Biotechnol, 2021 PhasED-Seq _
Alig et al, Nature 2024



Phased variants a
—Q— SNVs (CAPP-seq)
—&— SNVs (duplex UMIs)
—({— PhasED-seq (2x)
—O— PhasED-seq (3x)

10° 4

SNV

ciDNA  THNTTITIETOI
molecule  SRRRRLRSLIRRARRRRERRENRE]

PVs
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™Y Plus strand
Bl Minus strand
B Mutation

107 -

Observed tumor fraction

107° -

107° 107 107° 10°®
Expected tumor fraction

Kurtz et al JCO 2018 (Baseline cut-off)
Kurtz et al, Nature Biotechnol, 2021 PhasED-Seq



ctDNA in log,, hGE mI™

ctDNA MRD and PET/CT

PFS event
W Yes

m No

wRK

log,, ctDNA change
from baseline
& b N

A

=
o

C1D1

C3D1 C4D1
Timepoint

>C4/EoT

PFS event
HYes
m No

PET2 5PS
m1-3
m4-5X
m NA

Both ctDNA and iPET: Predictive,
But, some inconsistency

PET2 negative PET2 positive
C1D1 -+
C1D15 -
C2D1 -
C3D1 -
ctDNA
~C4/EoT - m Positive
» Negative
1.0 0.5 0 0.5 1.0

Fraction of analysed cases

ctDNA could complement PET/CT

Highest predictive values
at later time points including EOT

Alig et al, Nature 2024
Jan et al, ASH 2024
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Biomarker for PD-1 Blockade: PDL1 and MHC-Il on HRS cells

et
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PD-L1 H score: Protein expression
evaluated by IHC

1 -
1 — P=.014
§
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0 4 8 12 16 20 24
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No. at risk
Pos == 16 15 12 11 9 4 >=90%
Dec 19 15 10 4 3 2 10-90%
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MHC-1l on HRS cells evaluated by IHC
CheckMate205 cohort Roemer et al, J Clin Oncol 201§



TCR and Single Cell Technologies Provide New Opportunities
PBMC analyses: CyTOF, scRNA-seq and TCR

. 18V
Response to Anti-PD-1 therapy o1 o
b 20b’
- CD3-CD68+CD4+GrB+ subset ol ——22
- TCR diversity
- IL1B+ macrophages 60F
] - M
Specific to HL Health
, , = 0" Donor
Unique signature on responder S
()]
(e.g. prostaglandin and TNFU stimulation, TLR engagement by % 40|
damageassociated molecular patterns (DAMPS), inflammasome activation °
and IL1b-dependent downstream signaling ) or
Cluster 0 Mean expression
(z-score) 20 F
PD 2
C4D1 1
R{. . . . . . ° Y - -0 B ) . X IO
....... ) ® @ - o ® e+ e e ‘ . e e 0 - -9 - ® -1 10
c1D1 ol
CR|. . . e e - -@ - : @ e e e e ° °.0
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Cader et al Nature Medicine 2021
Paczkowska et Nature Communication 2024



Summary and conclusions

ATechnological advance using ctDNA/PBMC and FFPET-based
analyses is facilitating collaborative research opportunity using
resource which is available through usual clinical practice

ADeciphering the biology holds the promise to enable rapid
development of biologically relevant biomarker and therapeutic
strategies

AThe role of biomarker needs to be refined in the context of recent

C

nange of treatment landscape in HL (e.g. PD-1 blockade, BV)
PET/CT and ctDNA

PBMC biology and tissue biology
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Establishment of molecular subtypes of CHL

Aim:
Determine the heterogeneity of molecular profile and their
Impact on TME ecosystems

N=117

Aoki et al ASH 2023 and ISHL 2024 Uniformly treated with ABVD (N = 104)



