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Approved ADCs for Solid Tumors

Generic Name FDA Payload Mechanism of Cancer Indication
Approval Action
Trastuzumab 2013 Maytansinoid Anti-microtubule HER?2 HERZ2+ Breast
emtansine (DM1)
Trastuzumab 2019 Deruxtecan (Dxd) Topoisomerase | HER?2 HER2+ Breast; HER2-low (IHC 1+ or IHC 2+/ISH-)
deruxtecan inhibitor Breast; NSCLC with ERBB2 mutations; HER2+

gastric or gastroesophageal junction adenocarcinoma

Enfortumab 2019 MMAE Anti-microtubule Nectin-4 Urothelial®
vedotin
Sacituzumab 2020 SN-38 Topoisomerase | Trop-2 Breast and Urothelial*
govitecan iInhibitor
Tisotumab 2021 MMAE Anti-microtubule Tissue Factor Cervix*
vedotin
Mirvetuximab 2022 Maytansinoid Anti-microtubule Folate Ovary
soravtansine (DM4) Receptor a

MMAE: Monomethyl auristatin E; NSCLC: non-small cell lung cancer; SN-38, active metabolite of irinotecan



Tisotumab Vedotin: Targeting Tissue Factor

 TF is a transmembrane protein that initiates
coagulation and involved in angiogenesis, cell
adhesion, motility, and cell survival Indication Characteristics TF Expression (N)

* TF can be determined in tumor tissue by IHC, also in
blood and urine.

* Aberrantly expressed in numerous solid tumors and
can be associated with poor prognosis.

* Glioma, breast, lung, colon, bladder, prostate,

Ovarian Epithelial/Fallopian tube 40% (48)

Bladder TCC 45% (60)

0
Squamous cell CA i)

panCreatiC, ovarian and hepatoce”UIar NoCLC Non-squamous cell CA I:;ﬁhciercentageofTF n squamoLs
carcinoma in tumor cells and/or tumor stroma Pancreatic cancer Adenocarcinoms 75% (60
and/or endothelial cells. 849% (55)

o " _ _ 0] Head and Neck Cancer ~ Squamous cell CA High percentage of TF in squamous
Ovarian cancer — 40-96% o

* Endometrial cancer - 50% serous subtype
» Cervical cancer 34% - 100%
* Diagnostic and prognostic value uncertain

Treatment is not based on the BIOMARKER

Hong DS CCR 2020; Chu AJ. Int J Inflam. 2011; Forster Y et al. Clin Chim Acta. 2006; Cocco E et al. BMC Cancer. 2011 GO G rounostion

Colon Cancer Adenocarcinoma 12%(72)




Targeting Tissue Factor Staining

Not a companion or complementary
biomarker

Biomarker scoring:

* The % of positive cells <25%, 25-75%
or =27/5%, were scored 0, 1 and 2

* Then cells were scored based on color

- colorless, light yellow, brown and tan,
and scored 0, 1, 2 and 3

* Then multiply TF positive cell rate
score with the staining intensity score.

* A TF-IHC score of 24 represented
high expression and <4 represented
low expression.

t=22.850 P<0.001 ,

3- g

Score of immunohistochemistry

0 I l

' e ' L
Normal Cervical cancer

Treatment is not based on the BIOMARKER

Zhao et al. Experimental and Therapeutic Medicine 2018 GOG FOUNDATION



ADCs Under Evaluation in Gynecologic Cancers

Mechanism of Action

Target and Function

Tisotumab vedotin MMAE

XB002

Mirvetuximab Maytansinoid (DM4)

soravtansine

STRO-002 Cytotoxin 3-aminophenyl
hemiasterlin (SC209)

Upifitamab Auristatin F-

Rilsodotin hydroxypropylamide

SKB264 Belotecan

Sacituzumab SN-38

govitecan

BDC-1001 Trastuzumab conjugated
to toll-like receptor 7/8
agonist

DB1303 Trastuzumab conjugated
to P1003

DS-6000a Deruxtecan

SN-38, active metabolite of irinotecan

Anti-microtubule

Anti-microtubule

Anti-microtubule

Topoisomerase |
Inhibitor

Tumor-targeting Ab +
Immune-stimulating Ab
conjugate

Tumor-targeting Ab +
Topo | inhibitor

Topo | inhibitor

Tissue Factor: involved in coagulation, angiogenesis,
cell adhesion, motility, and cell survival

Folate Receptor Alpha: Transmembrane protein.
Folate transport into cells needed for metabolism,
DNA synthesis, repair, and proliferation

NaPi2b: Sodium-dependent phosphate transport
protein

Trophoblast antigen 2 (TROP2): promotes cancer
growth, invasion & metastasis. *Stem cell biology

Human epidermal growth factor receptor 2 (HERZ2):
when activated promotes proliferative and anti-
apoptosis signals

CDHG6 (Cadherin 6): cell-cell adhesion, organ
development, and epithelial-mesenchymal transition



FORWARD | 10X SCORING COMPARED WITH EXPLORATORY PS2+ SCORING

Rescoring of the FORWARD | samples using PS2+

indicates:

- 34% of patients enrolled in FORWARD | had low

FRo. levels that should have precluded
enroliment; and

- the protocol-defined FRa high subset contained
patients with a mixture of FRa expression levels

10X Scoring PS2+ Scoring
0 FRo expression
34% below intended
FRa <50% inclusion cutoff
n=114
....:__:.
Intended FRa
expression
(medium/high)
FRa High
n=198 35%
FRa High
n=116 i

B High (= 75%) Medium (50-74%)  <50%

PS2+ RE-SCORING: PFS TRENDS ACROSS SUBGROUPS

PFS Hazard Ratio Plot

Efficacy Parameter/PS2+ Level Hazard Ratio
PFS (BIRC)
FRa High .
FRox Medium »
FRix < 50% -
PFS (INV)
FRa High 2
FRa Medium l
FRa < 50% —n

i:l I:I.IS I:l lfi .i:ﬂ

- —

Mirvetuximab better |C Chemo betier

P values from unsiratified log-rank test

P Value

0.015
0.954
0.143

0.037
0.343
0.545

PFS (by BIRC) - FRa High (n=116)

HR: 0.549 P=0.015
mPFS: 5.6 vs 3.2 months

Mirvatuximab

G Chemotherapy

Ll L] b L | 15 1%

Time in monils

Moore, K, ESMO 2019

FORWARD-1

It's a Biomarker story

Mirvetuximab soravtansine: Targeting Folate Receptor Alpha

PS2+ RE-SCORING: TRENDS ACROSS SUBGROUPS

Endpoint FRa < 50% (n=114) FRa Medium (n=103) FRa High (n=116)

(Mirv vs IC Chemo) (Mirv vs IC Chemo) ol (Mirv vs IC Chemo) T
PFS by BIRC HR: 1.458 (0.878, 2.420) HR: 1.015 (0.611, 1.687) HR: 0.549 (0.336, 0.897)
(mo.) mPFS: 3.8 vs 5.5 mPFS: 4.3 vs 5.6 mPFS: 5.6 vs 3.2
ORR by BIRC 16% vs 16% 28% vs 18% 29% vs 6%
95% Cls (8%, 26%) vs (6%, 31%) (18%, 40%) vs (7%, 35%) (20%, 40%) vs (1%, 20%)
0S (August 2019) HR: 0.923 (0.548, 1.554) HR: 0.936 (0.542, 1.616) HR: 0.678 (0.410, 1.119)
(mo.) mOS: 14.0 vs 13.4 mOS: 15.9 vs 20.7 mOS: 16.4 vs 11.4
PFS by INV HR: 1.149 (0.732, 1.803) HR: 0.810 (0.523, 1.254) HR: 0.619 (0.394, 0.975)
(mo.) mPFS: 40vs 4.5 mPFS:5.1vs 28 mPFS: 5.6 vs 3.7
ORR by INV 18% vs 21% 36% vs 24% 38% vs 9%
95% Cls (11%, 29%) vs (10%, 37%) (25%, 49%) vs (11%, 41%) (27%, 49%) vs (2%, 24%)

JUNDATION®



Mirvetuximab soravtansine: Targeting Folate Receptor Alpha

* “On November 14, 2022, the Food and Drug Administration granted accelerated
approval to mirvetuximab soravtansine-gynx for adult patients with folate receptor
alpha (FRa) positive, platinum-resistant epithelial ovarian, fallopian tube, or
primary peritoneal cancer. . . Patients are selected for therapy based on an FDA-
approved test. . . . the FDA also approved the .. .FOLR1 (FOLR-2.1) RxDx
Assay . . . as a companion diagnostic device to select patients for the above

Indication.”

* |nitially FRa testing available through four labs
* Caris, Labcorp, LMC Pathology Services, and Neogenomics.

* At Duke in-house testing will eventually be possible - but requires special
equipment and validation through Roche.

GOG FOUNDATION



Targeting FRa: More about the Companion Diagnostic

Folate receptor 1 protein (FOLR1) = folate receptor alpha (FRa)

FOLR1 staininé S performeg t:ti\izing the Ventana FOLR1 FDA approved protocol using the BenchMark ULTRA Instrument in combination
with OptiView DAB IHC Detection Kit and ancillary reagents.

A minimum of 100 viable neoplastic cells I recommended for FOLR1 testing. FOLRT protein expression IS defined as: tumor cells shows

2+ and/or 3+ membrane staining. The specimen should be considered to be POSITIVE for FLORT expression It >=/5 of viable tumor ce
Show 2+ ana/or 3+ staining. The specimen is considered NEGATIVE for FLORT expression if <75% of viable tumor cells Show 2+ and/or

J+ staining.

Cases with 2+ and/or 3+ membrane staining for FOLRT in 65-85% of tumor cells may be reviewed by additional pathologist(s) to determine

CONSENSUS Scoring.

L

S

GOG FOUNDATION'




Targeting FRa : More about the Companion Diagnostic

* FRa is a cell surface folate receptor which mediates folate
transport into epithelial cells

* FRa expression is limited on normal cells, but is
upregulated on cancers, primarily ovarian, but also
endometrial, and triple negative breast cancers.

* High levels defined as >75% tumor cells staining with 2+
iIntensity.
* Expressed at some level in ~90% of ovarian carcinomas

* ~ 35-40% of ovarian cancer patients express high
levels of FRa

* 50.5% In endometrial cancers

* 25% in cervical cancers differed according to histology
(SCC vs. non-SCC, 14.9% vs. 37.5%)

Senol et al. Int J Clin Exp Pathol 2015; Yazaki S et al. J Gynecol Oncol 2022

1+ intensity 2+ intensity

3+ intensity




Targeting FRa: More about the Companion Diagnostic

* Testing can be done on fresh or
archival tissue

* When?

* Start testing patients at diagnosis?

* \/ersus recurrence?

* Testing newly diagnosed patients
will determine treatment options at
the time of progression to platinum

resistance.
* (Cost-effectiveness?

Comments:
POSITIVE

- 100% OF TUMOR CELLS EXPRESS FOLR1

Results

Specimen ID: SP19-008748/SP19-008748-D6

&E Image for Reference only

: FOLR1 FDA POSITIVE

(ELAHERE™) for Ovarian Reference Ranges

arcinoma: POSITIVE Positive  [>/=75%
rcentage of Cells with Negative |<75Y%

- 2+ and/or 3+ Membrane

- Staining: 100% ’ . -

' H&E Image for Reference only

M o i i e FA ."

i are e FOLR1 FDA NEGATIVE

. (ELAHERE™)for Ovarian Reference Ranges
/.t . . Carcinoma: NEGATIVE Positive |>/=75%
SO i Percentage of Cells with Negative |<75%
‘' 7 2+andior 3+ Membrane |

o . Staining: 20% . 0 100

I | ,ﬁ’ i ‘~, €4 , v

¥ Y



Timeline regarding testing availability

/

“Testing is now available
in the US through four
centralized laboratories
and is expected to
expand to additional
laboratories over time.”

FR-ASSIST -
Neogenomics

e

Shortly thereafter

Neogenomics

Labcorp, Caris and
LMC still able to

conduct testing

~One month after
Approval

e The antibody FOLR1 FDA for Ovarian
Carcinoma is currently backordered
from the manufacturer (Roche) until
late January/February 2023.

e As a result, effective immediately until
inventory is restored:

e We will no longer process any new
samples

e We will continue accepting new

orders, but we will put the orders
on hold

e We will not request any third-party /
materials for all new orders”

5 days later

e N\
e “As we shifted all the

testing last week to
Labcorp, Labcorp now low
on reagent. . .All labs will
be re-stocked by Roche in
mid January. “

Testing available at
CARIS added FR-

Assist Jan

1/23/2023: NeoGenomics able to

provide testing again.

1/25/2023: all 4 can provide testing
GOG FOUMNDATION®




STRO-002: Targeting Folate Receptor Alpha

RECIST-Evaluable ORR (%), Median DOR (%), and Median PFS

. :
Ventana FOlfR1 testing All FolRa Patients and FolRa- | Across TPS Scores FolRa-Selected Patients
* ORR 31.7% in all FolRa + Selection Across Starting Dose Levels

and 37.5% TPS>25%

* TPS >25% appears to be the
threshold for anti-tumor activity

* No scoring needed

40.0%

All FolRa FolRa- TPS<ile ~ 200<TPSSTS%  TPSSTShe i3mgkg  52mgkg
[ i | i i
Patients  Selected Patients FolR-Selected atents (TPS>%5% Starting Starting

(TPS>25%) Dose Dose
RECIST-Evaluable Patients N=41 N=32 \= N=12 N=20 N=16 N=16
PR 13 12 1 4 8 5 !
- 1.7 315 1.1 333 40.0 13 438
ORR (3%, CI (18.1,48.1) 21.1,56.3) 0.3,483) (10.0,65.1) (19.1,639) 11.0,58.7) (19.8, 70.1)
Median DOR (95% Cl),mo | 54 (29,11.0)  5.5(25, 11.0) 29 56 (25NE)  55(24,NE) 13(45NE)  54(24,6.1)
Patients for median PFS n=44 N=35 n=9 n=12 N=23 n=19 n=16
Naumann W et al. abstract presentation Median PFS (95% Clj,mo | 43(4.0,63)  6.1(4.1,70) 38(13,42)  64(1.4104)  58(40,66) 6.1(40,83)  6.6(29,7)




Targeting NaPi2b

Ovarian Cancer Fallopian Tube
‘o

- NaPi2b target is encoded by SLC34A2) a member 1’//\ )

of the SLC34 family o §
» Sodium-dependent phosphate transporter broadly j _:___
expressed in numerous cancers including HGSOC, —— —*%‘; SN
tubal, peritoneal, thyroid, breast and NSCLC. K M
- NaPi2b genetic knockout is embryonically W &N o
lethal '
» Expression of SLC34A2 is driven by PAX8 ¥
* NaPi2b is a lineage antigen (not an oncogene) %
o ' ' _
Stable expression throughout disease course 0 for2or3

A TPS of =735 is considered to a be a positive score

Bodyak ND et al. Mol Cancer Ther. 2021;20(5):885—-895; Tolcher AW et al. ASCO Annual Meeting 2019; Abstract 3010; Lin K et al. Clin
Cancer Res. 2015;21(22):5139-5150. GO G rovrosron



Targeting NaPi2b

* NaPi12b In ovarian cancer

* Initially thought to have limited
expression in normal tissues.

» Subsequent findings confirmed high
expression of NaPi2b in benign
fallopian tube epithelium and well-
differentiated serous, endometrioid,
(lower expression in mucinous
ovarian carcinomas).

» Absent in normal ovary epithelium.
2/3 of HGSOC

Bodyak ND et al. Mol Cancer Ther. 2021; Banerjee et al. Cancer Treatment Reviews 2023
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Targeting HERZ2 in Gynecologic Cancers

* Endometrial Cancer
* Fader et al. trastuzumab trial; overexpressed in 30% of USC
* Addition of trastuzumab to paclitaxel and carboplatin was endorsed by the NCCN in 2019
* Cervical cancer
* HER2-+ staining in ~39 % of cases with stage 1B/IIA tumors
* Qvarian cancer
* Amplification: 14%.
* Highest in mucinous carcinomas (25%); mixed-type carcinomas (11.9%), clear cell carcinomas (4%), serous papillary carcinomas
(3%), and endometrioid carcinomas (2.1%)
* HERZ2 expression was associated with worse PFS and OS

* In GOG160, a phase |l trial evaluating trastuzumab in patients with recurrent or refractory ovarian cancer had ORR of 7.3 % in
patients with HERZ2 overexpression (n=41)

Breast (ASCO/CAP Breast (ASCO/CAP 2013; Gastric (ASCO/CAP Colorectal UPSC (Fader et al.)
2007) 2018%) 2016) (HERACLES trial)

IHC 3+ >30% strong, uniform, >10% circumferential, strong, >10%, strong complete or >50% strong, >30% strong complete or
complete complete basolateral/lateral complete or basolateral/lateral
basolateral/lateral

FISH amplification HER2/CEPT17 ratio HER2/CEPT17 ratio >2.0 OR HER2/CEPT17 ratio >2.0 HERZ2/CEPT17 ratio HER2/CEPT17 ratio >2.0
>2.2 ratio <2.0 and HERZ2 signal OR ratio <2.0 and HERZ2 >2.0in >50% of cells
Patients with >6.0/nucleus signal >6.0/nucleus
HER2/CEPT17 ratio 2- *(if IHC 2+ or 3+)
2.2 eligible

Lassus H et al Gynecol Onc 2004; McCaughan H et al J Clin Pathol 2012; Hale RJ et al In J Gynecol Pathol 2013; Bellone S et al J Clin PathG@@eMma]DH-
Gyn Path 2022



IHC and FISH HERZ2 characterization

Endometrial Serous Carcinoma

Her2 Immunohistochemistry

of endometrial cancer

Strong complete or
basolateral/lateral membrane
staining in > 30% of tumor
cells

IHC score 3+

Positive

FISH Her2/ CEP17 Ratio =
2.0 or <2.0 with average
HER2 copy number =6

Strong complete or basolateral/lateral
membrane staining in < 30%, or weak to
moderate in 210% of tumor cells

IHC score 2+

Equivocal

2.0 and average HER2
copy number <6

Faint/barely perceptible,
incomplete membrane staining in
any proportion, or weak

complete in <10% of tumor cells

FISH Her2/CEP17 Ratio <

IHC score 1+

Negative

/nucleus ) /nucleus
Her2 Positive Her2
Negative

Buza et al. Modern Pathology 2021

No staining in tumor
cells

IHC score O
Negative

e HER2 IHC score
incorporates both staining
intensity and % of

tumor cell staining

e Both complete and
basolateral/ lateral staining
patterns

count towards % staining
cut-off

GOG FOUNDATION'
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Prevalence of ERBB2/HERZ2 molecular aberrations

100%

90%
209 * Statistically significant, p<0.05

70%
60%

50% X

40%

30%

I | l

||| !

0% IIlIIIIl.l.__I_***-_’E.

B Frequency in endometrial serous carcinoma M Frequency in endometrioid adenocarcinomas

Lin et al. Gynecol Oncol 2022

Foundation Medicine Dataset:

2159 UPSC (central re-review) as
compared to

2346 Endometrioid
(predominantly adv stg)

UPSC:

92% TP53 mutations

99% MSS, 96% TMB <10mut/MB
17% ERBB2/HER2 amplification
Overall 20% with a HER2 pathway
alteration




Targeting TROP-2: Tumor-Associated Calcium Transducer 2

Structural characteristicsof Trop-2
Cysteine-rich Cysteine-poor
domain domain Intracellular region
 § 27 73 146 275 298 323
TROP2 [ | o
High expression of
Trop-2iscorrelated
with poor prognosis of Signal peptide Thyroglobulin Transmembrane region

oral squamous cell
carcinoma

Over Expressed Upregulated

type-1 domain

Mostly Solid Tumors: Breast, Several Heme Malignancies:
Cervix, Colorectal, Esophagus, Leukemia, Extranodal nasal
Gastric, Certain lung cancers, typelymphoma (ENK/TL), and
Squamous cell carcinoma of the Non-Hodgkin'slymphoma

oral cavity, Ovary, Pancreas,
Prostate, Stomach, Thyroid,

Trop-2 has emerged as a biomarker for

Urinary Bladder, and Uterus targeted cancer therapy since itis
overexpressedin 80-90% of TNBC

Low / Not Expressed

Low expression in NSCLC and
Not expressed in anaplastic large cell lymphoma (ALCL)

Encoded by TACSTD2 gene

TROP-2 promotes tumor invasion and
metastasis

Also considered a stem/progenitor cell marker

FOUMDATIOMN"
Shvartsur A et al; Tang G et al; Inamura K et al, Oncotarget, 2017 (8): 28725-35; Liao et al. Drug Development Research 2021: Lenart, S et aI.@aQQOZO



Targeting TROP-2 in Gynecologic Cancers

* Endometrial cancer

Overexpression 96% in endometrioid endometrial cancers ; 30% (3+
expression_ carcinosarcoma; and expression in 95.1% in USC

* EEC: G342%; G2 31.7%; G1, 10%

Cytotoxicity in Trop2+ USC cells and decreased tumor growth in Trop2+
xenografts

* (Cervical cancer

Moderate/strong diffuse staining in 95% of SCC, and 81% of
adenocarcinoma/adenosquamous cancers

Trop-2+ cell lines highly sensitive to sacituzumab govitecan (SG)

Positive correlations between TROP-2 H-score and immune markers
(CD3+TILs, CD8+TILs, PD-L1 CPS).

* (Qvarian cancer

Trop-2 overexpression 47%-82%

Trop-2+ cells more sensitive to SG (p < 0.05). SG induced significant
bystander killing of Trop-2- tumor cells admixed with Trop-2+ cells.

Anti-tumor activity seen in TROP-2 3+chemotherapy-resistant EOC
xenografts.

200 micron

Endometrial Cancer

Percentages of patients distributed in 4 categories of TROP-2 expression
in ovarian serous papillary cancer (OSPC)

N=90

40

30

20

) . .

Negative Weak _ Moderate Strong

TROP-2 expression | count . %
Negative 12 | 13.3
Weak | 36 40.0
Moderate | 34 | 37.8
Strong 8 | 8.9
total 90 100.0

Ovarian Cancer

Bignotti E et al ) Gynecol Cancer 2011; Han C et al. Gynecol Oncol 2020; Lopez S et al Oncotarget 2020; Zeybek B et al Sci Rep 2020; VarughesGOGyﬂggngrm@gl
2011; Chiba Y et al. ESGO 2022; Perrone E et al. Front Oncol 2020;



DS-6000a: Targeting CDHG

*CDHG6 is part of the cadherin family, which is involved with cell-cell
adhesion, organ development, and epithelial-mesenchymal

CDH6 Expressionin RCC/Serous OVC'

transition 300- == Median
©
*CDHG0 is overexpressed in various cancers, notably in ovarian and : g
renal cancers. Absent protein expression in endometrial and o * "
cervical cancers in TCGA dataset. m i.
©
o
o ’. 4
; ' s "
CD Expression in Human Tumor Tissue by IHC Assay ; »¥ * - %
Negative Weak Moderate 00 ° & i
L | ! f

¥ dt ﬁ\p%

L
- Vs

ClearcellRCC Papillary RCC Serous OVC

CDHS6, cadherin 6; OVC, ovarian cancer; RCC, renal cell carcinoma.
Hirokazu S, et al. ESMO 2021. Abstract 10P. Hamilton E. et al. JCO 2022; https://www.proteinatlas.org/ENSG00000113361- CDH6/patho|ogﬁOG FOUNDATION



Tumor volume, mm?

Hamilton E. et al. JCO 2022

Targeting CDH6 Expression in Renal cell cancer and ovarian cancer
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DS-6000a

Antitumor Activity of DS-6000a
in RCC and OVC PDX Model'

RCC

sl AR A A !
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L o5 -
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ovC

DS-6000a

™ i =" N -
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L

20

Day

40

In preclinical studies DS-6000a significantly reduced
tumor growth in CDH6-expressing PDX models

GOG FOUNDATION'



Future Directions

e S S S-S

 |dentify most efficient and cost-effective testing
options

* Determine overlap of biomarker expression

* Use biomarkers to determine potential anti-
neoplastic drug combinations

* Clinical trial design development

THANK YOU

i

We WIN when we do it together. .. GOG rovosron



THANK YOU

View this symposium on-demand at GOG.org
or the GOG YouTube channel
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