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Remaining Challenges

I * Biomarkers
« Surgery in early metastatic disease
* Intermediate/Poor Risk GCT
* Brain Metastasis
« Late Relapse
* Mediastinal Non-seminoma
* Relapsed/Refractory GCT

* Survivorship
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miR-371a-3p vs. Conventional Tumor Markers

Seminoma <3% 18-31% 87%
Non-seminoma 60-70% 53% 94%
Embryonal carcinoma 40% 25% >90%
Yolk sac tumor >95% <5% >90%
Choriocarcinoma <5% >95% >90%
Teratoma - - <5%
Mixed GCT Variable Variable ~90%
Extragonadal Variable Variable >90%
Non-GCT 12% 14% 6%
Half-life after orchiectomy 5-7 days 1.5-3 days <12 hours
Decrease during/after chemotherapy + + +
.lll. 1Dieckmann et al. J Clin Oncol 2019
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miR-371a-3p Expression
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Total No.

Plasma miR371 expression on prospectively 44 TPs O FPs 44 positive tests
obtained sample
Mo plasma miR371 expression on prospectively 2 FNs 86 TNs 88 negative tests

obtained sample

Total samples

46 with confirmed aGCM

86 with no confirmed aGCM

1. Dieckmann et al. J Clin Oncol 2019
2. Nappi et al. J Clin Oncol 2019
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SWOG 1823: Liquid Biomarker microRNA 371a-3p in Newly Diagnosed Germ Cell Tumors

I Blood collection: two Streck tubes for micro-RNA plasma extraction

Post-orchiectomy Serial sampling
Specimen during surveillance

Does positivity
persistence
predict relapse?

Can miR371 detect
recurrence earlier than
standard screening?

PI: Lucia Nappi, MD, PhD; Craig Nichols, MD
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COHORT 1

Clinical stage I

{-Wlow stable conventional
markers

MAGESTIC

Primary RPLND

If miRNA (+) only continue
with surveillance protocol

Surveillance Q3 mo for year 1,

Q4 mo for year 2

If rising conventional tumor
markers, refer to medical
oncology and continue miRNA
draws at follow-up (even if
chemotherapy initiated)

Standard
Surveillance

Surveillance Q3 mo for year 1,
Q4 mo for year 2

If miRNA (+) without RP mass
on surveillance

If new RP mass <3 em
on surveillance

COHORT 2

4

miRNA-371
(t)

*  Clinical stage [

+  Clinical stage-I1

with relapse m

RF mass < 3cm
(-Wlow stahle
conventional markers

Surveillance 3 mo for yvear 1,
Q4 mo for year 2

If miRNA (+) only continue
with surveillance protoecol

Heassessment at 6
weeks (cross
sectional imaging,
tumor markers, and
miRNA draw)
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Pl: Sia Daneshmad, MD

NCT06060873

|

If rising conventional tumor
markers, refer to medical
oncology

miRMA (+) or mass
enlarging

miRNA (-} and
stable/decreasing
Mmass

Surveillance Q3 mo for vear 1,
(4 mo for year 2

oncology

If rising conventional tumor markers, refer to medical




Utility of circulating tumor DNA as a predictive biomarker for disease monitoring in patients with non-seminomatous germ-cell tumor

Characteristic N=25
(IQR/%)

Median age (years) 29 (26.8-
38.8) STM status during surveillance post primary RPLND ctDNA status during surveillance post primary

and/or chemotherapy (N=20) RPLND and/or chemotherapy (N=11)
Stage

. I 7 (28%) 10 e tONAL)
* ] 18 (72%) 0.75 075 L‘
Normal

Primary treatment : 50 ’fg 050 prrv
+  RPLND 3 (12%) £ 5
. Chemotherapy 17 (68%) & o Elevated & 0z
0 0,

ChemOtherapy i RPLN D 5 (20 A)) 0.00 HR = 2.14(0.51-8.94); p= 0.298 ooo] HR*=11.4(1.09-1537); P=0.029
Pre-orchiectomy serum tumor markers (AFP, Y i Crotectomy ot PHIGT Gonteey, ¢ Time from Orchiectomy or PMGCT (Monthe) "
hCG) 6 (24%) Number at risk Number at risk
. Norma| 14 (56%) Nnrmali 13 10 4 1 1 1 1 1 1 1 1 GIDNA Negat '-‘*’1 6 5 5 4 2 1
. Elevated 5 (20%) Elevated{ 7 5 4 2 2 2 2 1 1 0 0 CIDNA Positive{ 5 4 2 2 1 o
° Unknown Dynamics Normal STMs Elevated STMs Dynamics ctDNA Negative ctDNA Positive
Serum tumor markers elevated at any point during Events % 30813) 85.7 67) . Events % o(0/8) 60 3/5)
disease course 16 (64%)
. Elevated 9 (36%)
. Normal
Median follow-up (months) 10 (7.2-17.5)

Hassoun et al. GU ASCO 2024

INDIANA UNIVERSITY MELVIN AND BREN SIMON COMPREHENSIVE CANCER CENTER




Longitudinal Evaluation of ctDNA as a Prognostic Biomarker to Detect MRD in Testicular Cancer (N=55)

I Figure 2: EFS by ctDNA & STM status at the MRD Window

ctDNA status during MRD window STM status during MRD window
1.001 1.00
ctDNA(-) | .._._l Normal
§ 0751 s + + + + = ——ttrt - - -
s : 2 075
2 : LI
g 0.50 @ ' ' Fa ' .
. ' o 0.50 Elevated
E CtDNA(+) i
S 0.251 c
w 2 0.251
HR = 5.39 (1.34-21.75); P = 0.018 w
e . : : : : : HR = 4.07 (0.78-21.2); P = 0.096
0 6 12 18 24 30 36 0.00
Months from Orchiectomy 0 5 12 18 24 30 36
Number at risk Months from Orchiectomy
CtDNA Negativej 19 16 12 6 3 2 1 Number at risk
ctDNA Positive{ 10 5 3 1 1 0 0
Normal{ 14 12 10 3 2 2 1
Elevated{ 11 6 4 3 2 0 0
.lll. Hassoun et al. ASCO 2024
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ctDNA in Early Stage Testicular Cancer

COHORT 1 (N=50)
High Risk Clinical stage |
seminoma/ Relapse
non-seminoma
— —lp — Treat at
+  Normal AFP/hCG Investigator

NED imaging
Borderline RP LNs
(<1cm can enroll)

discretion

Primary Endpoint: PPV of ctDNA in detecting radiographic/serologic relapse

Secondary Endpoints:
+ NPV ofctDNA

+ Al performance on orch tissue to predictrelapse

COHORT 2 (N=30)

Clinical stage Il

seminoma/
non-seminoma > [:] > RPLND

RP LN=3cm
AFP/hCG normal

Primary Endpoint: PPV of ctDNA in detecting RP disease

Secondary Endpoints:
NPV of ctDNA (to detect reactive RP LNs)
Value of ctDNA post RPLND fo predict relapse
Post-RPLND clearance rate of CtDNA

Exploratory Endpoints:
« ctDNA performance in detecting teratoma
= Al performance on RPLND tissue to predict relapse
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. Prospective Phase Il Trial of Surgery in Early Metastatic Seminoma

Inclusion

»  Pure seminoma

SEMS: Surgery in Early Metastatic Seminoma

« Stage Il A/B (no more than 2 LN [1-3cm] in any
e dimension)

lp *  Normal tumor markers (1.5 x ULN)

* Imaging within 6 weeks of surgery

Treatment: Modified template RPLND (open) — stringent

surgeon requirements

Daneshmand et al. JCO 2023
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. Prospective Phase Il Trial of Surgery in Early Metastatic Seminoma

e 10/55 recurrences

Recurrence Free Survival + 8 treated with chemotherapy

» 2 treated with further surgery

* The overall recurrence
rate was 18% (10/55)
with a median time to

« Short term complications consistent with known

recurrence of 8 months.

Estimated Probability of Survival

RPLND toxicity
e bl b
(46/55). E L * Median f/u 2 years:
+ Systemic treatment-free survival 85%
« 0SS 100%
.llJ Daneshmand et al. GU ASCO 2021
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Primary Retroperitoneal Lymph Node Dissection for Stage Il
Seminoma: Is Surgery the New Path Forward?

Isamu Tachibana, MD" ([); Andre Alabd, MD"; Yan Tong, PhD, MS?([3); Alex Piroozi, BS'; Mohammad Mahmoud, MD'; Sean Q. Kem, MD'
I Timothy A. Masterson, MD'; Mabil Adra, MD? () ; Richard S. Foster, MD'; Nasser H. Hanna, MD?; Lawrence H. Einhorn, MD?; and Clint Cary, MD, MPH?

* 67 pts had primary RPLND for RP-only seminoma (2014-2021)
. 1 pthad pNO

. Median f/u 22.4 months

+  2-yr RFS 80.2% (RPLND only pts, no adjuvant chemo)

Initial staging with crchiectomy 10
CS I patients  {n = 48) 9 0
CS llA patients (n = 12) - =
| = 4
CS lIB patients (n =7} £ o8 =
.g =
2 064 3 0.6
e e
= 044 Time to RFLND 2 044 Stage and surveillance
il 1z < & months m 1: Stage | = 12 months
) i ) o 0.2+ + Censored 2: = 12 months e 0.2+ + Censored — 2: Stage | = 12 months
Immediate RFLND Surveillance with CT/STM Log-rank P = 0493 2 = 6-12 months Log-rank P - .0343 —— 3:Stage |l
CS llA pationts (n = 5) CS | patients (n = 48] T J T T T T
CS lIB patients (n = 7) C5 lIA patients {n = 7) 0 20 10 60 0 20 40 &0
Time (months) Time (months)
‘ Mo. at risk: Mo. at risk:
1 20 g 1 0 1 15 4 1 1
Delayed RPLND : 3 N ! : 2 i 17 7 !
3 18 g 1 0

C5 llA patients (n = 21) =
CS 1IB patients (n =7}

Tachibana et al. J Clin Oncol 2023
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National

comprehensive NCCN Guidelines Version 1.2025 HECH Budeines [dex
S oneer Testicular Cancer - Pure Seminoma Dicousaion
I CLINICAL PRIMARY TREATMENT! FOLLOW-UP RECURRENCE
STAGE
RT' to include para-aortic and ipsilateral iliac See Follow-up for Seminoma,
lymph nodes to a dose of 30 Gy (1-2 cm) or 36 Gy — Taple 3 (TEST-A 2 of 3) >
(2-3 em)
or
First-line chemotherapy®: See Follow-up for Seminoma For recurrence, treat
<3 cm" — |BEP" for 3 cycles or EP for 4 cycles > Table 3 (TES'IEA 2 of 3) " =] according to extent of
H o
or See Follow-up for Seminoma, disease at relapse
Nerve-sparing RPLNDYV:W (category 2B for 2-3 cm) |—» Table 4 (TEST-A 2 of 3) or —_—
57 5 (TEST-A 3 of 3)
. X,y - See Follow-up for Seminoma,
Stageh Carboplatin + RT*¥ (category 2B) Table 3 (TEST-A 2 of 2) R
namshd

First-line chemotherapy®: See Follow-up for Seminoma,

3-8em — [BEpUfor 3 cycles or EP for 4 cycles . Table 6 (TEST-A 3 of 3)

NCCN guidelines 2025
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Relapsed Refractory GCT - HDCT

B B
100- -,\ 104 1.0 §
0l X 094 N = 107 (50 died) =
e O . Medi. ival: not hed = 0.8
g ":—:‘f‘""n " g ) 2 o 084 M:d::ﬂ ?:Iﬁx?upnf%rr:uaririsors: 61 months %
T 60 — - - £ 014 s
3 = 2 0.6 M
a 5 064 =
F 40 » g
g c 054 >
é 5= S 04
20+ 5 044 @»
S 02 s
o g 0.2
0 10 20 30 40 50 60 70 8 9 100 110 120 0.2+ ©
Months since First Day of High-Dose Chemotherapy 0.14
No. at Risk 184 161 128 103 80 61 49 27 23 17 7 0 ‘Z 4‘ é 8' T‘U
0 12 24 36 48 60 72 84 96 108 120 132 144 156 165 180 ; H ; P
Figure 1. Kaplan—Meier Estimates of Overall Survival. T [ h ] Time Since First Day of HIgh_DDSE
The top and bottom lines show the 95% confidence interval No. at rigk: ime (months Chemotherapy (vears)
107 76 63 44 37 30 22 19 15 8 & No. at risk 364 210 88 41 27 8
Einhorn et al. NEJM 2007 Feldman et al. JCO 2010 Adra et al. JCO 2017
High dose carbo/etop x2 TI-CE High dose carbo/etop x2
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Phase Il Trials of PD-1/L1 inhibition in GCT

Total Evaluable Patien
otal Evaluable Patients 12 (2 women)

Treatment Pembrolizumab Durvalumab Avelumab Nivolumab Pembrolizumab

Best response

Partial response 0 (0%) 0 (0%) 0 (0%) 1(6)% 0 (0%)
Stable disease 2 (17%) 0 (0%) 0 (0%) 3 (19%) 3 (25%)
Progressive disease 10 (83%) 11 (100%) 8 (100%) 12 (75%) 0 (0%)
Median # doses (range) 2 (1-8) NR NR 3 (2-46) 3 (1-14)
Landmark PFS 12wk — 17% 9 wk — 0% 12 wk - 0% NR 3 mo-33%
Median PFS, mo (Cl) NR 1.5 (NR) 0.9 (0.5-1.9) 1.5 (0-23.6) 2.4(1.5-4.5)
Median OS, mo (CI) NR 3.1 (NR) 2.7(1.0-3.3) 4.1(1.6-29.8) 10.6 (4.6-27.1)

1. Adra Ann Oncol 2018 2. Necchi Eur Urol 2019 3. Mego Invest New Drugs 2019 4. Kawahara Int J Urol 2022 5. Tsimberidou Oncologist 2021
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Claudin 6

I « Claudin 6 (CLDNS®) is a tight junction protein of the claudin tetraspanin family and is one of the earliest molecules expressed in
embryonic epithelium
»  Preclinical studies have indicated that, in normal tissue, CLDNG6 expression is largely confined to embryonic and fetal cells
« CLDNE® is not expressed in normal adult tissues
« CLDNS® is ectopically expressed in several human malignancies including ovarian, testicular, uterine, and lung cancer

ASP1650 in Refractory GCT — Phase |l

Paracellularspace

-----------------

I ~SP1650 1000 mgimz Q2W

310 B £5P1650 1500 mgim Q2w

Gunzel et al. Comprehensive Physiology 2012
Hewitt et al. BMC Cancer 2006
Colegio et al. Am J Physiol Cell Physiol 2002

Best Percentage Change from Baseline

PD
PD
70 4
504
304 o Fo PD FD PO
10 H N = = = -

=104 =D

T T T T T T T T T T
1000110013 1000210019 1000210022 1000210001 1000210011 1000210016 1000210009 1000110005 1000210003 1000110012
Subject ID

l Adra et al. Investigational New Drugs 2022
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Phase l/ll dose escalation trial of BNT142 in claudin-6 positive tumors

. Tumor cell
I BNT142 RNA-LNP 2

(4) RiboMab02.1 antibodies form a
cytolytic synapse that enables
\ activated T cells to induce tumor

cell destruction via release of
! S perforins and granzymes*
‘ CLDN6

(1) Following IV ‘ ‘
administration, BNT 142 ‘ s
RNA-LNPs localize to the [ ' Al o .

liver where they are A A _ j ‘ TCR-CD3 © "+ Perforin &

translated into ¥ ‘

RiboMab02.1 antibodies ‘ ‘ complex

- * granzymes

(2) The resulting antibody
comprises two CLDN6-recognizing
single-chain variable fragments
(green) connected by a
CD83-binding fragment
antigen-binding region (blue)

(3) RiboMab02.1
antibodies enter the
circulation where they
. selectively bind
RiboMab02.1

CLDN6-expressing tumors T cell

CDa3: Cluster of differentiation 3; CLDN6: Claudin 6; IV: Intravenous; RNA-LNPs: Lipid nanoparticle-encapsulated mRNAs; TCR, T cell receptor. Created with BioRender

Yap et al. ASCO 2023
w NCT05262530
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CLDNG6-specific CAR-T cells + amplifying RNA vaccine in relapsed or refractory solid tumors: the phase 1 BNT211-01 trial

CLDNG RNA o 30 40 CARVac treatment
r.:
scFv @ i 2 Possible
& CARVac Vo : foxicity
CD8 hinge '§ Optimal
= therapeutic
k3 = window
o o= -
=3 S Insufficient
= -—-‘__. — activity
Potent 2" generation CAR with Delivery of CAR antigen to APCs Time / persistence
high sensitivity and specificity Liposomes in lymphatic compartments === High-dose CART Low-dose CAR T plus CARVac
Response — All Patients Response — GCT Patients
BNT211-01: Best overall response Best overall response per RECIST v1.1 Response over time
7 [ DL22 +100% LD £ CARVac ., P L e T Response® Tofal (N=27)°
Best overall response per RECIST v1.1 = 40 Al other doses ¥ All other doses Evaluable 25
0 I DL22 +100% LD # CARVac g 3 71 poaé];nm L
g n (%) 6(240)
0 Al other doses Evalusbe pafients, n ad H T w0 95% CI (% BE-423
# ORR, n (%) 21(328) 2 E () e
i 5% Cl (%) 18.5-40.1 ) 5 x5 DCR, n (%) 14(56.0)
% i CR.n (%) 3[d1) 8 N 2 95% C (%) 32.0-71.3
g | PR, (%) 18(243) b £ 1=
i | [ - DCR.n (%) IGE] - . = Response: DL22 H00% LD
§ T 95% I (%) 451895 a 2 n + CARVac (NeA4p+
a ™ = =
£ 2. = 5 Evaluable
- Evaluable ptiens,n 3 £ - 8 751 ORR, N (%) 5(417)
¢ ORR.1 (%) 17(515) 5 0 ] 95% CI (%) 128549
] o 95% C1 %) 23619 - oy oy o, TDCR (W) 9 (75.0)
atients DCR, n (%) 28 (848) oy BLos0 1 240 50 & 95% CJ (%) 351872
85% Cl (%) 518-818 Patients with testicular cancer Days post-ACT

Dl of: 15 My 2024 Presevied ave ke bom pefiers who seceved aufomsied grocess CAR T end hed o umor mszessment o beseie and f e 7 weeks posiCT [NeTT).

DU, DLFES1 CAR T celis "G bunceled af 100% [achsl vooe wes 1655

ACT, adogl CARVes, CAR L, confdnoe kv, CR, compiels msporse; DCR, disease control ey O, dose lve LD, ymshodepiefion;
OFF.crimciue esporee el 57 pail espemse.

w Haanen et al. ESMO 2024
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Phase Il Trial Cabozantinib in Relapsed/Refractory GCT

initial cisplatin-basedtherapy and =1 salvage regimen

v

Cabozantinib 60mg daily continuously until progression or toxicity

I Patients with metastatic germ cell tumor who have relapsed after

Simon’s Stage I: VIr

N=1 8 -Physical Exam and tumor markers (AFP and hCG) every 3 weeks
-Imaging every 6 weeks for initial 18 weeks and every 12 weeks
thereafter

Y

Response = 8.5% per RECIST 1.1 MET overexpression by IHC

(medified to include tumor markers)

Continue enrollmentto the - - -
trial (N=25) Yes No I Discontinue trial I

P1: Jennifer King
NCT04876456

MET amplification by NGS
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Maintenance XL092 with oral etoposide following high-dose chemotherapy in patients with
relapsed metastatic GCT

ﬂelaps ed GCT (N=29) \

Relapsed after 1stline
cisplatin combo

/ \ + Initial salvage:

Relapsed/refractory HDCT+PBSCT
GC_T (upto 9 (Carboplatin +
patents) 2B T E?r?noasiig?)d)ilinin PO éanzalu_rétmsllg !
Relapsed after 1t PO etoposide 50mg AEP + hCG g toposide -Omg at
. . ' ey eaks) _ _ RP2D x3 cycles
line cisplatin ( y Cy - No radiographic
combo and at least progression post HDCT

1 salvage regimen « Adequate hematologic
\ recovery after HDCT

e Correlative biomarker:
¢ Tissue NGS

- _/

Phase | Phase Il

' _ Primary endpoint: 12-month PFS
.lll. PI1: Jennifer King
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Remaining Challenges

I * Biomarkers miR371, ctDNA
* Surgery in early metastatic disease SOC non-bulky stage I1A/B
* Intermediate/Poor Risk GCT
* Brain Metastasis
+ Late Relapse
* Mediastinal Non-seminoma
- Relapsed/Refractory GCT CLDN6, VEGF/c-MET, hypomethylating agents, GPC3

* Survivorship
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