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Disclaimers and forward-looking statements

This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, including, but not limited to, express or implied statements regarding current

and future research and development plans or expectations, the structure, timing and success of the TScan’s planned preclinical development and clinical trials, and the potential benefits of any of the

TScan’s proprietary platforms or current or future product candidates in treating patients. TScan intends such forward-looking statements to be covered by the safe harbor provisions for forward-looking

statements contained in Section 21E of the Securities Exchange Act of 1934 and the Private Securities Litigation Reform Act of 1995.

In some cases, you can identify forward-looking statements by terms such as, but not limited to, “may,” “might,” “will,” “objective,” “intend,” “should,” “could,” “can,” “would,” “expect,” “believe,” “anticipate,”

“project,” “target,” “design,” “estimate,” “predict,” “potential,” “plan,” “on track,” or similar expressions or the negative of those terms. Such forward-looking statements are based upon current expectations that

involve risks, changes in circumstances, assumptions, and uncertainties. The express or implied forward-looking statements included in this presentation are only predictions and are subject to a number of

risks, uncertainties and assumptions, including, without limitation: the beneficial characteristics, safety, efficacy, therapeutic effects and potential advantages of TScan’s TCR-T therapy candidates; TScan’s

expectations regarding its preclinical studies being predictive of clinical trial results; the timing of the initiation, progress and expected results of TScan’s preclinical studies, clinical trials and its research and

development programs; TScan’s plans relating to developing and commercializing its TCR-T therapy candidates, if approved, including sales strategy; estimates of the size of the addressable market for

TScan’s TCR-T therapy candidates; TScan’s manufacturing capabilities and the scalable nature of its manufacturing process; TScan’s estimates regarding expenses, future milestone payments and

revenue, capital requirements and needs for additional financing; TScan’s expectations regarding competition; TScan’s anticipated growth strategies; TScan’s ability to attract or retain key personnel;

TScan’s ability to establish and maintain development partnerships and collaborations; TScan’s expectations regarding federal, state and foreign regulatory requirements; TScan’s ability to obtain and

maintain intellectual property protection for its proprietary platform technology and our product candidates; the sufficiency of TScan’s existing capital resources to fund its future operating expenses and

capital expenditure requirements; and the effect of the COVID-19 pandemic, including mitigation efforts and political, economic, legal and social effects, on any of the foregoing or other aspects of TScan’s

business or operations.

These and other factors that are described in the “Risk Factors” in TScan’s filings with the U.S. Securities and Exchange Commission (SEC), including TScan’s most recent annual report on Form 10-K and

any other filings that TScan has made or may make with the SEC in the future. Any forward-looking statements contained in this presentation represent TScan’s views only as of the date hereof and should

not be relied upon as representing its views as of any subsequent date. Except as required by law, TScan explicitly disclaims any obligation to update any forward-looking statements.
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Reprogramming T cells with proven, highly effective TCRs 

addresses patients with insufficient endogenous T cells

Checkpoint therapy works by 

unleashing endogenous T cells

But… >50% of patients don’t 

have potent endogenous T cells

Solution: reprogram T cells 

with proven, highly effective 

exogenous TCRs
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Challenge 1: Short Duration of Response

~3-4 months

Poor T cell persistence

1st gen

TCR-T

ORR of ~30-50% but short 

duration of response

CD8/
Engage both cytotoxic 

and helper T cells

DN-

TGFβRII
TCR-T cells 

resistant to TGF

CD8 CD4

Cytokine support

Y

TGF

resistance

1st gen

TCR-T
ORR of ~30-50% but short 

duration of response

Solution: Enhanced TCR-Ts

Engage CD4+ T cells (add CD8 co-receptors)

Make T cells resistant to TGF

• Most products only include cytotoxic (CD8+) T cells

• Helper (CD4+) T cells not present to provide cytokine support for 

the cytotoxic T cells

• T cells suppressed by TGF in tumor microenvironment

→ Poor T cell persistence → poor duration of response

Challenge 1: Solid tumors have a hostile tumor 

microenvironment, leading to short duration of response

Y TGF

resistance
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Challenge 2: Solid tumors are heterogeneous, leading to 

relatively few complete responses

PRAME

MAGE-C2

PRAME + MAGE-C2

Partial

response

Relapse

SOLID TUMOR

Target 1
Target 2

PRAME and MAGE-C2 are 

often expressed in distinct cells
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Solid tumors also exhibit heterogeneity with respect to HLA 

loss of heterozygosity (LOH)

• Most genomic analysis tools are focused on point 

mutations

• Point mutations in HLA genes are rare (<5% of 

tumors)

• New genomic methods enable detection of clonal 

and subclonal HLA loss

• 17% of all solid tumors have clonal HLA loss

• Up to 40% of NSCLC samples have clonal 

(~15%) or subclonal (~25%) HLA loss

McGranahan, 2017, Cell

Montesion, 2021, Cancer Disc
Data generated at Tempus
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First Gen TCR-T for Target 1

Partial response

Relapse

Multiplexed TCR-T for Target 1 + Target 2

Targeting

long-term 

remission or cure

Potential for a

complete response

SOLID TUMOR

Target 1
Target 2

Solution: Multiplexed TCR-T cell therapy is designed to 

overcome the problem of solid tumor heterogeneity
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Multiplexed TCR-T may overcome heterogeneity of target expression 

and HLA loss of heterozygosity

HLAs

T
a
rg

e
ts

Customized

TCR TherapyCancer Patient Healthy Patient

HLA Type

Profile

Tumor

ImmunoBank of 

therapeutic TCRs

ImmunoBank of TCRs enables customized, off-the-shelf, 

multiplexed TCR-T
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HLAs

T
a
rg

e
ts

TScan is addressing tumor heterogeneity by populating the 

ImmunoBank with proven, highly active TCRs

ImmunoBank

A
Multiplexing across targets 

addresses the problem of tumor 

target heterogeneity

B

A

C

B

Multiplexing across HLAs 

prevents resistance due to HLA 

loss of heterozygosity

Multiplexing across both targets 

and HLAs provides a potential 

solution to both problems

C
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Platform enables discovery and manufacturing of a broad 

range of enhanced TCR-T cell therapy candidates

Discover the natural 

target of any TCR

TargetScan

Engineer and 

manufacture enhanced 

TCR-T cells

T-INTEGRATE

TargetScan

Discover highly active 

TCRs for any target

RECEPTORSCANReceptorScan

ImmunoBank

T-Integrate

SafetyScan

Screen
SafetyScan

Screen

Cell (2019) 178, 1016-28

CONFIDENTIAL
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Discovery of TSC-200-A02: A natural HPV16 

E7-specific TCR-T cell therapy candidate for 

the treatment of HPV-positive solid tumors
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To date, the most impressive TCR-T results in solid tumors 

were achieved by targeting E7 of HPV16

Nagarsheth NB, …, Hinrichs CS (2021) Nature Medicine, 27, 419-425.
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TSC-200-A02 was discovered using TScan’s ReceptorScan

platform

Discover the natural 

target of any TCR

TargetScan

Engineer and 

manufacture enhanced 

TCR-T cells

T-INTEGRATE

TargetScan RECEPTORSCANReceptorScan

T-Integrate

SafetyScan

Screen
SafetyScan

Screen

Cell (2019) 178, 1016-28

CONFIDENTIAL

ImmunoBank

Discover highly active 

TCRs for any target
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>1 billion naïve T cells from 

15 HLA-A*02:01+ donors

TSC-200-A02

TCR Discovery

Rapid screening

1197 HPV E7-specific TCRs

453 TCRs → Top 76 TCRs

Top 76 TCRs → 2 lead TCRs

Off-target ID and safety assessment

Functional

evaluation

TSC-200-A02 was identified from >1 billion T cells using 

ReceptorScan platform

Made and evaluated 

individually 
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TScan’s TCR-200-A02 shows comparable activity to NCI TCR

CaSki SCC152 SCC090 SiHa

(HLA-A*02:01-neg)
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TCR-200-A2

NCI

NCI-H1792

(HPV16-neg)

NEGATIVE CONTROLS
HPV16+, HLA-A*02:01-positive

TCR-200-A2 NCI

TSC-200-A2 is efficiently expressed in T cells

E:T

10:1

5:1 10:1 10:1 10:1
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TCR-200-A02 shows no reactivity to any normal human cells

TSC-200-A2

Non-engineered T cells
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TSC-200-A02 eliminates established tumors in a mouse model 

of HPV-positive cancer

SCC152 (HPV16+, HLA-A*02:01+)
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Discover highly active 

TCRs for any target

TScan’s T-Integrate platform enables manufacturing enhanced

TCR-T cell products

Discover the natural 

target of any TCR

TargetScan

Engineer and 

manufacture enhanced 

TCR-T cells

T-INTEGRATE

TargetScan RECEPTORSCANReceptorScan

T-Integrate

SafetyScan

Screen
SafetyScan

Screen

Cell (2019) 178, 1016-28

CONFIDENTIAL

ImmunoBank
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TSC-200-A02 is an enhanced TCR-T cell product designed to 

increase durability of response

HPV16-E7

HLA-A*02:01

Cytotoxicity

Cytokine 

support

Tumor cell

Cytotoxic 

T cell
Resistance to 

TGFβ signaling

CD8/

TCR

Helper

T cell
X

X

TGFβ

1st gen

TCR-T

ORR of ~30-50% but short 

duration of response

CD8/
Engage both cytotoxic 

and helper T cells

DN-

TGFβRII
TCR-T cells 

resistant to TGF

TGFβ

Building on

1st generation TCR-T
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Discovery of a novel C*07:02-restricted epitope 

on MAGEA1 and preclinical development of an 

enhanced TCR-T cell therapy candidate for the 

treatment of solid tumors
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Discover highly active 

TCRs for any target

TSC-204-C07 was discovered using TScan’s TargetScan

platform

Discover the natural 

target of any TCR

TargetScan

Engineer and 

manufacture enhanced 

TCR-T cells

T-INTEGRATE

TargetScan RECEPTORSCANReceptorScan

T-Integrate

SafetyScan

Screen
SafetyScan

Screen

Cell (2019) 178, 1016-28

CONFIDENTIAL

ImmunoBank
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Patient with a complete response

Ipilimumab

+ Nivolumab
Pathological 

Response

Pre-treatment

biopsy

Post-treatment

surgical resection

Focus on patients with exceptional 

responses to immunotherapy

Undetected

Detection limit

10%

1%

0.1%

0.01%

0.001%

Pre-treatment

biopsy

Post-treatment

surgical resection

Expanded 

T-cell clone

T
 C

E
L

L
 C

L
O

N
E

 F
R

E
Q

U
E

N
C

Y

Emerging 

T-cell clone

Clinically active TCRs were identified from Head & Neck 

cancer patients responding to immunotherapy

Single cell TCR sequencing

Schoenfeld J et al (2020) JAMA Oncol, 6, 1563
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TScan’s proprietary platform – TargetScan – enables 

identification of the natural targets of any T cell receptor

TCR target 

antigens identified

T cells expressing 

TCR of interest

Genome-wide library

of target cells

Cell 

sorting

DNA

sequencing

Protein fragments are processed naturally 

and span every human protein

Peptide-MHC

Protein

fragment

Proteasome

T cell engagement drives 

target cell fluorescence 

Fluorescent cells are 

sorted out using flow 

cytometry

Cells are co-cultured

Target cell 

sequencing reveals 

TCR targets



24TScan Therapeutics, Inc.

Multiplexed screen shows convergent recognition of a novel 

C*07:02-restricted epitope on MAGE-A1

• Patient 32 had 60% reduction in primary tumor size following anti-PD1 and anti-CTLA4 therapy 

TCR Target HLA

HN-P32-39
MAGEA1 C*07:02

HN-P32-41

NOVEL TARGET F
re

q
u

e
n

c
y
 p

o
s
t-

tr
e

a
tm

e
n

t

Fold expansion vs pre-treatment
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MAGE-A1 is specifically expressed in cancer tissue
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Normal

MAGE-A1 expression

• Melanoma-associated antigen A1 is a member of the MAGE-A gene family

• Not expressed in normal tissues, except testis, and selectively expressed in multiple tumor types

- 50% of metastatic melanomas, 46% of NSCLC

- High expression correlated with shorter patient survival
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TSC-204-C07 shows strong cytotoxic activity in vitro

A101D HS936T A2058 HEK 293T – C*07:02
(MAGE-A1-neg)

TSC-204-C07
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Multiplexed TCR-T Therapy: A Strategy to 

Enhance the Efficacy of Engineered Adoptive 

Cell Therapy
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Multiplexed TCR-T shows unexpected synergy against a 

heterogeneous population of target cells
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Multiplexing TCR-Ts has synergistic anti-tumor activity due to 

cytokine-mediated enhancement 

Cytokines

Transwell assay

MAGE-C2 cells

MAGE-A1 cells

MAGE-A1 TCR-T

MAGE-C2 TCR-T
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MAGEC2 TCR

MAGEC2 + MAGEA1
TCRs

MAGE-A1 TCR

Untransduced T cells

MAGE-C2 TCR

MAGE-C2 TCR +

MAGE-A1 TCR

MAGE-C2 cell line
(SKMEL5)

MAGE-C2 cells

MAGE-C2 TCR-T

E:T

2:1
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Patients will be selected based on target expression and HLA 

loss of heterozygosity (LOH)

1. Germline

HLA genotyping

Targeted 

alleles 

negative

Targeted

alleles

positive

Screen failed

2. Tumor target testing

by IHC/ ISH

Targets

absent

Targets 

present

3. Tumor genomics

for HLA LOH

4. TCR-T 

HLA selection

LOH present

LOH absent

Target HLAs on 

intact haplotype

- cannot be lost

Target HLAs on 

opposite haplotypes

- avoid secondary LOH
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HLAs

T
a
rg

e
ts

Expanding TCR-T options substantially increases patients 

eligible for multiplexed therapy

ImmunoBank

HPV16

PRAME

Undisclosed

MAGEA1

A
*0

2
:0

1

A
*0

1
:0

1

A
*0

3
:0

1

B
*0

7
:0

2

C
*0

7
:0

2

Undisclosed

INDs

H2, 2022

2023

Discovery

A
*2

4
:0

2

TCRs covering multiple 

antigens and HLA alleles will 

enable 50-75% of patients in 

chosen indications to receive 

multiplexed therapy
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Prioritized indications provide significant market opportunity
In
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NSCLC
~200k

~145k

ICI or 

TKI

Chemo/ 

Clin Trial

• Metastatic

• R/R

• Unresectable

ICI+/-

Chemo

TKI or 

ICI

Chemo/

Clin Trial

DM-

(~85%)

DM+ 

(~15%)

~65k

Ovarian
~25k

~20k

Plat Chemo+/- Bev

Chemo/

Clin Trial

• Metastatic

• R/R

• Unresectable

PARPi

Chemo/

PARPi/ 

Clin Trial

~10k

HRD/ 

BRCA+ (~60%)

~102k currently addressable patient population in selected indications in the US

R/R: Relapsed/Refractory; DM: Driver Mutation; ICI: Immune Checkpoint Inhibitors; TKI: Tyrosine Kinase Inhibitors/Targeted Therapies; HRD: Homologous Repair Deficient

Sources: SEER, Kantar Report, Chao et al.

Potential TCR-T Cell Therapy Entry Point

Head and Neck
~65k

~30k

Chemo/

Clin Trial

~12k

• Metastatic

• R/R

• Unresectable

Chemo+

/-ICI

ICI naïve

Chemo/ 

EGFRi/

Clin Trial

ICI or 

EGFRi

Chemo

Melanoma
~106k

~30k

ICI or 

BRAFi

Chemo/

Clin Trial

• Metastatic

• R/R

• Unresectable

ICI

BRAFi

or ICI

Chemo/

Clin Trial

BRAF-

(~60%)
BRAF+ 

(~40%)

~13k

Cervical
~15k

~4k

Plat Chemo+/- Bev

Chemo/

Clin Trial

• Metastatic

• R/R

• Unresectable

ICI

Chemo/

Clin Trial

~2k

PD-1+ 

(~40%)
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Key Opinion Leader

Kai Wucherpfennig, MD, PhD
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CAR-T
Engineering T cells with 

a synthetic receptor

TIL 
Expanding and rejuvenating 

a patient’s existing T cells

TCR-T addresses the limitations of CAR-T and TIL therapy

Defined target
Unpredictable responses due 

to undefined targets
Defined target(s)

Homogenous cell population 

for predictable potency

Heterogeneous cell 

population: variable potency

Poor solid tumor penetration
Promising efficacy in solid 

tumors

Proven but variable efficacy 

in solid tumors

Limited to cell surface 

antigens

Full range of targets seen by 

immune system

Full range of targets seen by 

immune system

TCR-T
Engineering T cells to express 

natural T cell receptors

Mixed, but engineered cell 

population for predictable potency
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Antigen escape is a key limitation of single CAR-Ts or TCR-Ts 

due to target heterogeneity 

Target 1
Target 2

Target 

highTarget 

low

Single TCR-T/ 

CAR-T

Partial 

response

Relapse

Target 1
Target 2

Multiplexed TCR-T for 

Target 1 + Target 2

Targeting

long-term remission 

or cure

Potential for a

complete response

Lymphoid tumor-CD19 CAR-T Solid tumor- 1st gen TCR-T Solid tumor-TScan Immunobank TCR-Ts
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