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Learning Objectives

1. Understand the fundamental principles of TIL cell therapy including the rationale,
methodology, and clinical evidence

2. Summarize the renal risk points and management strategies for nephrotoxicity associated
with TIL cell therapy

3. Describe emerging strategies in the TIL field
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Clinical Potential of Adoptive Cell Therapy

Autologous transfer after lymphodepletion

TIL cell therapy

¢

2

Tumor resection

&

In vitro TIL isolation
Bulk or selected?

In vitro TIL expansion

TCR/CAR T-cell therapy

Isolation of peripheral
blood T cells

Transduced T cells
with viral vector

CAR T-cell therapy:
T cells with genetically

TCR cell therapy:
T cells with genetically

modified TCR/MHC-
dependent antigen
recognition

engineered CARs/MHC-
independent antigen
recognition

CAR, chimeric antigen receptor; MHC, major histocompatibility complex; TCR, T-cell receptor; TIL, tumor-infiltrating lymphocyte.
2Bulk TIL refers to non-selected TILs; selected TILs refers to TILs selected against specific antigens.

Rohaan MW, et al. Virchows Arch. 2019;474:449.

(www.tilworkinggroup.com)
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Overview of the TIL Process

4 8 AT e

4

—0 2 © @ 5

Preparative
1 Tumor Tissue || TIL | Lymphodepletion |_ TIL L IL-2
Procurement Production Regimen Infusion Administration
Tumor tissue is TlLs are obtained Patients are Infusion of expanded Patients are infused
procured to produce from tumor tissue and lymphodepleted while polyclonal TiLs with high-dose IL-24
TILs'2 expanded in vitro'.2 TILs are expanded in patient
in vitro®

o—

Recovery/
Discharge

Patient is
discharged from
hospital and
followed up

IL, interleukin; TIL, tumor-infiltrating lymphocyte.
1. ltzhaki O, et al. J immunother. 2011;34:212_ 2_ Dudley ME, et al. J Immunother. 2003;26:332_ 3. Dudley ME, et al. J Clin Oncol. 2008;26:5233_4_ Atkins MB, et al_ J Clin Oncol 1999:17-2105.

(www.tilworkinggroup.com)
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Lifileucel for PD-1 Refractory Melanoma
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Lifileucel for PD-1 Refractory Melanoma
Safety

Non-Hematologic TEAEs in 230% of Patients*™  Grade 3/4 Hematologic

Lab Abnormalities*
Preferred Term, n (%) Any Grade Grade 3/4

Preferred Term, n (%) Grade 3/4

600 . e 0y

550 - Grade Pyrexia 81(51.9) 17 (10.9) _Leukopenia  156(100.0)

o ; Febrile neutropenia 65 (41.7) 65 (41.7) Lymphopenia .186(100.0)

= Hypophosphatemia 58 (37.2) 41 (26.3) Neutropenia 156 (100.0)
450 —
W4
f_: 3501
o
E 3001
E 2501 Median humber of IL-2 doses administered was 6
Z 5004 All patients experienced 21 TEAE (any grade); 94.9% experienced 21 Grade 3/4 TEAE
| TEAEs were consistent with known safety profiles of NMA-LD and IL-2 and in line with
U previous reports
100 | Incidence of TEAEs decreased rapidly within the first 2 weeks after lifileucel infusion
50 ‘
0- e sl et N B T T T T T T T 1
DO D14 M1 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12
Time Since Lifileucel Infusion
Stanford
, DrBetofMDPhD
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TIL: Potential for CURE in Metastatic Melanoma

10 year Melanoma-

.TLE 100+

: CR Specific Survival: 96%
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# At risk Months since cell transfer

All: 226 146 105 88 74 65 43 21
CR: 49 49 48 47 42 42 30 16
PR: 67 51 38 31 23 18 10 4
NR:110 46 19 10 9 5 3 1
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40ish Years in the Making, the Era of TIL Therapy

is FINALLY Here!

Iy U.S. FOOD & DRUG Q, Search = Menu

ADMINISTRATION

+—Home / News & Events / FDA Newsroom / Press Announcements / FDA Approves First Cellular Therapy to Treat Patients with Unresectable or Metastatic Melanoma

FDA NEWS RELEASE

FDA Approves First Cellular Therapy
to Treat Patients with Unresectable
or Metastatic Melanoma

f Share | ¥ Post | in Linkedin | &% Email =& Print

@ More Press Announcements For Inmediate Release: J§ February 16, 2024
of:

Today, the U.S. Food and Drug Administration approved Amtagvi (lifileucel), the first 02/16/2024
cellular therapy indicated for the treatment of adult patients with a type of skin cancer
(melanoma) that is unable to be removed with surgery (unresectable) or has spread to
other parts of the body (metastatic) that previously has been treated with other therapies
(a PD-1 blocking antibody, and if BRAF V600 mutation positive, a BRAF inhibitor with or
without a MEK inhibitor). Follow FDA

® @DrBetofMDPhD
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Lifileucel 5-Year Data: Durable Responses

Duration of Response
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Lifileucel 5-Year Data: Durable Responses

Duration of Response
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So How Do We Actually Give TiLs S

Open access Position article and guidelines

Expert consensus guidelines on
management and best practices for
tumor-infiltrating lymphocyte

cell therapy

2" Journal for
® al

% ImmunoTherapy of Cancer

To cite: Betof Wamer A,

Hamid 0, Knmanduri K, st al
Expert consensus guidelines

on management and best
practices for tumor-infiltrating
lymphocyte cell therapy. Joumal
for immunoTherapy of Cancer
2024;12:e008735. dei: 101138/
jitc-2023-008735

» Additional supplamental
material is published online only.
To view, please visit the journal
online (https</Vdoi.org/10.1136/
jitc-2023-008735).

ABW and AJS contributed
equally.
Accepted (B February 2024
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ABSTRACT

Adoptive cell therapy with autologous, ex vivo-expanded,
tumor-infiltrating lymphocytes (TILs) is being investigated
for treatment of solid tumors and has shown robust
responses in clinical trials. Based on the encouraging
efficacy, tolerable safety profile, and advancements in a
central manufacturing process, [fileucel is now the first
UUS Food and Drug Administration (FDA}-approved TIL cell
therapy product. To this end, freatment management and
delivery practice guidance is needed to ensure successful
integration of this modality into clinical care. This review
includes clinical and toxicity management guidelines
pertaining fo the TIL cell therapy regimen prepared by the
TIL Working Group, composed of intematicnally recognized
hematologists and oncologists with expertize in TIL cell
therapy, and relates to patient care and operational
aspects. Expert consensus recommendations for patient
management, including patient eligibility, screening

tests, and clinical and toxicity management with TIL cell
therapy, including tumor tissue procurement surgery,
nor-myeloablative lymphodepletion, TIL infusion, and IL-2
administration, are discussed in the context of potential
standard of care TIL use. These recommendations provide
practical guidelines for optimal clinical management
during administration of the TIL cell therapy regimen,

and recognition of subsequent management of toxicities.
These guidelines are focused on multidisciplinary teams of
physicians, nurses, and stakeholders involved in the care
of these patients.

their polyclonality and ability to recognize
and target a multitude of patientspecific
tumor necantigens to mediate tumor cell
lf\\'sis.!s

The Surgery Branch at the National
Cancer Institute (NCI) began the pioneering
research efforts in TIL cell therapy in the
1980s. Studies in patients with metastatic
melanoma treated with non-myeloablative
lymphodepletion (NMALMD), TIL, and
interleukin-2 (IL-2) confirmed clinical safety
and demonstrated significant efficacy, with
objective tumor regression in up to 55% of
paLiean,“':’

Since then, several studies from the NCI
and other groups have aimed to optimize
the re%men in patients with metastatic mela-
noma. "™ Access to TIL has increased with
the adoption of centralized manufacturing,
increasing the number of sites available to offer
this therapy. Current trials accrue multple
tumor types. Lifileucel, the first US Food
and Drug Administration (FDA)-approved
autologous, cryopreserved TIL cell therapy
product, showed clinically meaningful activity
(independent review committee-assessed

objective response rate (ORR) of 31.4% and
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TIL Therapy: What Does the Onconephrologist
Need to Know?

"= Pretreatment:
— FDA boxed warning for renal impairment!

— Creatinine-based GFR overestimates true GFR in cancer patients due to sarcoma
(use cystatin C-creatinine combined equations)

= Lymphodepletion:
— Fludarabine is renally cleared and neurotoxic at high exposures--> Dose Reduce!
(20 mg/m? if CrCl 50-79; 15 mg/m? if CrCl 40-49)
— Cyclophosphamide: watch for hemorrhagic cystitis (give with mesna) and
electrolyte shifts

® @DrBetofMDPhD Stanford
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TIL Therapy: What Does the Onconephrologist
Need to Know?

***I L_Z*** .

Highest renal risk

Induces capillary leak syndrome (CLS) via cytokine release (TNF-«, etc)
complement activation, and increased endothelial permeability

Volume status: Extravascularly wet, intravascularly dry

NSAIDs need to be used with caution

Hold antihypertensives PRIOR to starting IL-2

UA with IL-2: Proteinura, hematuria, pyuria, granular casts are common
Typically reversible with fluids and holding/stopping IL-2

Renally and hepatically cleared quickly! No established role for dialysis in IL-2
management!!

® @DrBetofMDPhD Stanford
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40ish Years in the Making, the Era of TIL Therapy
is FINALLY Here!

...SO Where
do we go
from here?

MEDICINE
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TIL Therapy: Beyond Melanoma

Results: Clinical Efficacy in ICl-naive mNSCLC
Responses (RECIST v1.1) Observed Independent of PD-L1 Status

Best Percentage Change from Baseline in Target Lesion SOD for Evaluable Patients

100
Treatment-naive Post-chemotherapy EGFR-mutated post-TKI Bestoveral ® 0.5% of p atients expe rienced
80 7 Response \ . '
60 ORR (95% ClI): ORR (95% ClI): ORR (95% ClI): B rD red UCtlon In tu mor bu rden
- 80.0% (28.4%, 99.5%) 42.9% (9.9%, 81.6%) 14.3% (0.4%, 57.9%) Hso ° Treatment_nalve or post_
W PR chemotherapy: 58.3% (7/12)
mcr  « Treatment-naive: 80.0% (4/5)

» Post-chemotherapy: 42 9% (3/7)
* PD-L1-negative disease: 50.0%
(4/8)

* EGFR-mutated post-TKI: 14.3%
(1/7)

% Change from Baseline

-100 1

*PD-L1 status (%) as adjudicated between site-reported and central-laboratory data.
CR, complete response; DCR, disease control rate; ICI, immune checkpoint inhibitor; MNSCLC, metastatic non-small cell lung cancer; NE, non-evaluable; ORR, objective response rate; PD-L1, programmed death

ligand-1; PD, progressive disease; PR, partial response; SD, stable disease; SOD, sum of diameters; TKI, tyrosine kinase inhibitor.
® @DrBetofMDPhD ?E Stanford
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TIL Therapy: Beyond Melanoma

ICI-Refractory NSCLC (NCT03645928)

IOV-COM-202

(NCT03645928)
A Phase 2,

multicenter study of
autologous TIL in
patients with solid
tumors

22-Day GMP

Manufacturing

Cohort 3B
Metastatic lung cancer with
progression on 1-3 lines of

prior therapy receive LN-145
monotherapy

1_;. Enroliment
o= Surgical
Screening
(<28days) Resection

NMA-LD
Day -7 to Day -6: CY

Day -5 to Day -1; FLU

Assessment Period: Day 0 to EOA EOA

Efficacy Long-term
Follow-up Follow-up

(Schoenfeld et al. Cancer Discovery 2024)
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TIL Therapy: Beyond Melanoma

HNSCC: LN-145 = Pembrolizumab Cervical Cancer: LN-145 (NCT03108495)
(NCT03645928) - PATIENTS, N=27

RESPONSE (RECIST vl.1) n (%)
PATIENTS, N=9 N .

RESPONSE (RECIST v1.1) n (%) Oblechve Response Rate (ORR) 12 (44.4%)
Objective Response Rate (ORR) 4 (44 .4) Complete Respnnse (CR) 3 (| I.1 %)
Complete Response (CR) 1(11.1) Partial Response (PR} 9 (33.3%)
Partial Response (PR) 3(33.3) Stable Disease (SD) Il (40.7%)
Stable Disease (SD) 4 (44.4) Progressive Disease (PD) 4 (14.8%)
Progressive Disease (PD) 0(0) MNon-Evaluable 0
Non-Evaluable 1(11.1) Disease Control Rate (DCR) 23 (85.2%)
Disease Control Rate (DCR) 8(88.9) Median Duration of Response (DOR) Not Reached
Median Duration of Response (DOR) Not Reached Min. Max (range) 2.6+ to 9.2+ months

Min, Max 10+ 109+

Median study follow up: 8.6 month
70 N=6 Best Overall Response Wro MsSD MPR MCR

Figure 6. Percent Change from Baseline in Sum of Target
Lesion Diameters over Time
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i (Jazeri et al. ESMO 2020)
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Strategies for Modified TIL Therapy

' Product Modification

Rapid
Expansion

l‘ Tissue Processing  Pre-Rapid
& TIL Isolation Expansion

Tumor B
Targeting & Killing | Eflgcairy I

Reduced
Toxicity

Streamlined

Tumor s e : —— s ; . S
— & § N e Patient S————=y :
Manufacturing

Harvest for TIL :
Infusion

Selection of Reduction/

tumor-specific SR 68 Reduction/elimination

of IL-2

T cells with functional of lymphodepletion
capacity -

® @DrBetofMDPhD Stanford
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Novel TIL Approaches: SOCS1/Regnase-1 Deletion

(KSQ-004EX)

SOCSI

@ Cytokine

Receptors

£ R
.

88 &&

Regnase-1
@
1 000 g®
REGMNASE-1 ..‘

Ribonuclease activity J‘ o | .
onfarget mRNAs: o gy H ans M
Icos, MNikbiz, Batf, Tcf7, 16 E e} Tcell

function

ClinicalTrials.gov ID: NCT06598371
(Halpin-Veszeleiova et al. SITC 2024)

Phase 1: Dose Escalation

Phase 2: Expansion

Melanoma (n=20)
KSQ-004EX @ ED

MOACC investigators

and K3Q to review

DL2 (n=3-6 avadilable data to
KSQEODtIEX] determine expansion NSCLC {“'201
>3-15x% 10° cells dose (ED) KSQO04EX @ ED
LDC — B
Mo L2 HNSCC (n=20)
DL1 (n=3-6) KSQ-004EX @ ED
Starting Dose KSQ-004EX ) g
7 _ 9
Level — 1x10 Lgéjo cells Pancreatic cancer (n=20)
Mo L2 DL-2 (n=3-6) | KSQ-004EX @ ED )
KSQ-004EX
> = 9
Ixn ]SMHL%{JS cells CRC {ﬂ=2ﬂ}
. No IL2 KSQ-004EX @ ED
) p. s
-\\ N
DL-1 to be initiated if safety DL-1 (n=3-4) - -
issue seen in DLI; can also be KSQ-004EX cmgqu!;&?;;%[;nm
initiated as back-fil cohort to | 1 x 107 — 3 x 107 cells DL1a (n=3-4)A
assess no L2/madified LDC in Modified LDC KSQ-004EX Note: Indication-specific futility assessment [FA)
patients as needed No IL2 . 1x 107 _I.%é 10° cells after 10 ptsfindication in Expansion
HD IL-2

*Lymphodepleting chemotherapy (LDC): 4-day regimen
cyclophosphamide 750mg/m? on D-4, D-3, D-2;
fludarabine at 30 mg/m2on D-4, D-3, D-2, D-1.

Madified LDC: 3-day regimen

CRC: colorectal cancer; ED; expansion dose;
HNSCC: head and neck squamous cell carcinoma;
MDACC: MD Anderson Cancer Center;

NICLC: Non-small cell lung cancer

"OL1a can be initicted,
as needed (following
safety clearance of DL1)




Novel TIL Approaches: IL-2 Analogue (IOV-3001)

I0V-3001

JAK1 JAK3

STATS
dimer

ClinicalTrials.gov ID: NCT06940739 ® @DrBetofMDPhD i& ﬁEaDr}fczcl)E(g

Simpson-Abelson et al., ASCO 2024
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Novel TIL Approaches: Regulatable mblL-15
OBX-115

Viral transgucton
of mbIL15-DRD

Tumor  lsclated TIL lrmsgene OBX-115 ACZ ligand
Patient

Antigen-independent
expansion & persistence

Direct killing of

Basal state

Trans-activated
immune cell

ACZ eliminates
need for IL2

Cis-activation Trans-activation of
immune cells

2026 ASCO presenteosy: Allison Betof, MD, PhD, FASCO ® @DrBetofMDPhD ‘ I\S/IEEaDr}f(;OIECI!
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Novel TIL Approaches: Regulatable mblL-15
OBX-115

Agni-01 Single-arm Open-label Phase 1/2 Study

NCT06060613

Optional Continuation
of Prior Therapy

On-study Assessment Period
Until disease progression, new anticancer therapy, or 2 years after OBX-115 infusion

D‘I; 28 DII 42

Tumor Tissue OBX-115

Procurement Manufacturing
CMB or Surgical

Low-dose Lymphodepletion*  Initial (Split) ACZ' Longitudinal ACZ Redosing? Optional ACZ Redosing?
(Qutpatient or Inpatient) Day O-&, Day 14-20 =7 days at periodic intervals until Week 24 (upon progression)

Cray -4 to Day -1

Cy 750 mg/mé = 3 days

Flu 30 mg/m? = 4 days

Treatment Regimen I{ey Eligibility Criteria
* Low-dose lymphodepletion Advanced non-uveal melanoma progressing after ICl therapy
« OBX-115: 1-100 %107 cells * No upper age limit
ACZ: 500 mg/day orally * Not restricted by LDH, HLA, or melanoma subtype
~ Initial split-dose ACZ! » =1 lesion suitable for TTP for manufacturing and =1 remaining

lesion amenable to RECIST v1.1 response assessment

~ Longitudinal ACZ redosing* aft
ngftudina recosing" atter ~ Minimally invasive TTP (core needle biopsy) feasible

recovery from lymphodepletion

ford
2026 ASCO #ASCO26 rresenteD BY: Allison Betof, MD, PhD, FASCO ® @DrBetOfM DPhD % Stan Or
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org. M E D I C I N E



Novel TIL Approaches: Regulatable mblL-15
OBX-115

Agni-01 Phase 1/2 Multicenter
(N=20 infused*)

At DL3/RP2D:
4 outpatient lymphodepletion

DL3/RP2D 100% of ACZ redosing in
(n=15) outpatient setting’
DL1 DL2 DL3/RP2D
30 =107 100 = 107 100 = 107
OBX-115 cell maximum cell maximum cell maximum
(n=3) (n=2) (n=15)
ACZ 250 mg/day, 250 mg/day, 500 mg/day,
Days 0-13 Days 0-13 Days 0-6, 14-20

Crata cutofl: 22 January 2026, *3 additional patients ware ensalled and not infused: n=2 discontinued prior o treatment dss 1o disesse pragression during DLT stagger phase, n=1 manufacturing failee, 114 patsenis received ACE

regdosing, all of which were dane in the outpatient ssiting
ACE, scetarslamide; DL, dese bevel: RFZD, recommended phase 2 doss,

2026 ASCO #ASCO26 rresenteD BY: Allison Betof, MD, PhD, FASCO ® @DrBetOfM DPhD Stanford

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org. M E D I C I N E



Novel TIL Approaches: Regulatable mblL-15

OBX-115

Objective response rate, n (%)

OBX-115

(N=15)
10(67)*

Complete response

Partial response

2(13)

8 (53)

Stable disease

4(27)

Progressive disease

Disease control rate,” n (%)

1(7)
13(93)

Duration of response, months
(median [range])

2026 ASCO

ANNUAL MEETING

NR(1.1+,14.9+)

rresenteo ay:  Allison Betof, MD, PhD, FASCO

67% ORR, with SOD Reduction in 80% of Patients

TTP method Surg Surg Surg Surg Surg CNB*  Surg
OBXA15dose o, 109 558 409 342 992 814
(cells x 10%)
ACZ redosing + + B + + + *
Patient ID 41 39 13 32 9 33 35
40 )

Surg Surg  CNB*  Surg Surg Surg Surg Surg
37.2 774 100 B4 B34 89.2 65.7 97.6

+ * + + + + + +
34 12 31 1 38 37 15 14

Target Lesion 50D
Best Change from Baseline (%)
3

=100

T M Partial Response

B Complete Response

B Stable Disease
Progressive Disease

l':) Ongaing Respanse

Date cutafl: 22 Jama
ALZ, acetazolamide;

2026, *Hath patients with CNE wmor tswe prosurement responded 1o therapy,
NE, core neadie biopay: 300, sum of diamaters; Surg, surgery; TTF, umor lissue procuremant.
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Novel TIL Approaches: Regulatable mblL-15
OBX-115

TEAEs in 220% of Patients

Grade =3

Hypokslemia

AST ncmased

O ckires radmades apn dranma
Hypaslbuminemin

Hyp ohaly aieia

= *  Grade 23 non-hematologic toxicity
Heues was uncommon

o Darhes - CRS was reported for 5 patients (33%)
Cough
Dacreassd appesite

Heachths 1 event (7%) was Grade 3

It orr-riallad M@ ton
Pyreuin . ..
Cyapnes * Hematologic toxicity was favorable
ALT increasad
Hiyp o e il i I
e ] 1 event (7%) of febrile
dAlopmcia

o T neutropenia (Grade 3)

Edama pariph aral
Abd ceminal pain

Bl ALF iz raasare] - No DLTs

Chilk:

Dryspsapriia
Hypomagresemia " Nﬂ ICANS

Mok &
Prunsus

R T * No ICU transfer
Rz rrovoulop apulsr
Sirus tachycandia
Wikian Blurmad
Womiting

Man-hematologic

Mautsmphil coum desamad
Anaimia

% Lymphooyta oo unt coc i s

Wit bl esoed ol ol o s
Flatslat oo o s

4 ford
2026 ASCO #ASCO26 rresenteD BY: Allison Betof, MD, PhD, FASCO ® @DrBetOfM DPhD qé;? Stan Or
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org. M E D I C I N E



Conclusions

* Unmodified TILs have set a new bar for the treatment of PD-1 refractory melanoma

= There are significant risks and toxicities associated with TIL therapy by they tend to be
transient and management strategies are improving

= More IL-2 is NOT better! When in doubt, stop IL-2!

= Engineering next-generation cell therapies provides opportunities to enhance both safety
and efficacy
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