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Introduction: What we have now



Chemotherapy

Larionova, Oncoimmunology 2019



Modern Perspective on Targeted Therapy

Mok, NJEM 2009

Signal Transduction Inhibitors



Antibodies

Eskander, Future Oncology 2015
Patil, Biologics: Targets and Therapy, 2012



ADCs—An advance in chemotherapy (but not targeted therapy)



Our Goal is Cure
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Slide Credit: Ben Vincent, PIRL.  Image credits: www.wikipedia.org

A Vision On How to 
Cure



PART 1 of Targeted IO: The Immunopeptidome



The T Cell



PD1 Classical MOA

Lei, Fron. Cell Dev Biol. 2020
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PD1 Immunotherapy

Lei, Fron. Cell Dev Biol. 2020



PD1 MOA, Reconsidered

Forde, Chaft et al. NEJM 2018



“Cold” Tumor

Light the fire With PANDA-VAC Add in IO “Hot” Tumor

No ChangeAdd in IO

Analogy: Dramatic Immune Response as Bonfire



Richters M et al. (2019) Genome 

Medicine 11:56

Genomics + Bioinformatics can Predict Tumor Antigens



Dendritic Cells

Naïve T Cells
(CD8+ CD45RO- CD57-)

+GRK4 Peptide

(VLDIEQFSV) 

T Cell Priming

Day 0: 30ng/mL IL-21

Day 3: 5ng/mL IL-7, IL-15

Day 5: 5ng/mL IL-7, IL-15

Day 7: 5ng/mL IL-7, IL-15

Day 9: 10ng/mL IL-7, IL-15Day 12: ELISpot Assay

Restimulation

Day 0: 30ng/mL IL-21; 2ng/mL IL-2

Day 3: 5ng/mL IL-7, IL-15; 2ng/mL IL-2

Day 5: 5ng/mL IL-7, IL-15; 2ng/mL IL-2

Day 7: 5ng/mL IL-7, IL-15; 2ng/mL IL-2

Day 9: 10ng/mL IL-7, IL-15; 2ng/mL IL-2
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Day 13: Tetramer Analysis

Single Cell Expansion

Day 0: 10ng/mL IL-2, IL-7, IL 15; 1ug/mLanti-CD3 mAb

OR: 1.5% (v/v) PHA; 10ng/mL IL-2
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Donor Blood

Discovering antigen specific T cell Receptors

Wölfl, Nature 2014



Tsimberidou et al. (2021) J Hematol Oncol 14:102 

Treatment with Antigen-Specific T Cells



Tebentafusp (Kimmtrak)

Chen, Exp Rev Anticancer Ther 2023 Nathan, NEJM 2021



TILs

1. Tissue Procurement

2. Flu/Cy lymphodepletion

3. Infusion of TIL

4. HD IL-2



TILs

Rohaan, NEJM 2022



(Reuben, Cancer Discovery 2017)

Rationale for Personalized Cancer Vaccines

Rizvi, Science 2015



Anandappa et al. (2020) Cancer 

Discovery

αPD-1 Adjuvant Vaccine

Rationale for Personalized Cancer Vaccines
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Days post tumor innoculation 

Anti-PD-1 Therapy 

Primary non-responder 

Primary responder 

Type A secondary non-responder 

Type B secondary non-responder 

αPD-1 Treatment Start

Of Mice and Men

Vincent Lab



Anti-PD-1 + NeoAg Anti-PD-1 + NeoAg + Adjuvant 
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It Cured the Mice…

Vincent Lab



Ott, Nature 2017

Early Effort in Melanoma



Ott, Nature 2017

There were T Cell Reponses



Determination of “inadequate” response (mixed response, oligoprogressive state or 
non-threatening PD on immunotherapy

SCREENING/ELIGIBILITY & CONSENT FOR VACCINE GENERATION

PEMBROLIZUMAB THERAPY COMBINED WITH PANDA-VAC 
(5 PRIMING DOSES & 2 BOOSTERS)

PEMBROLIZUMAB THERAPY COMBINED WITH PANDA-
VAC

FOLLOW-UP

PEMBROLIZUMAB MONOTHERAPY

PD

PEMBROLIZUMAB

CR PR, SD, mixed response, 
oligoprogressive state or non-

threatening PD
PEMBROLIZUMAB 

MONOTHERAPY2,4,5

PEMBROLIZUMAB MONOTHERAPY

PREPARATION OF ADAPTED 
VACCINE

PREPARAT
ION OF 
INITIAL 

VACCINE

PANDA-VAC

Weiss, LCCC1804 Protocol



LENS

Vensko et al (2023) BioRxiv









PART 2 of Targeted IO: The Surfaceome



Limitations of the (unmodified) T Cell



Chimeric Antigen Receptor T-cell therapy (CAR T)

June and Sandelain, NEJM 2018 Ganatra et al – JACC 2019



June et al., Science 2018

CAR-T Side Effects



Modified Antibodies As Targeted Immunotherapy—The BiTe

Franquiz, Biologics 2020



•MOA: BITE

•Tox: CRS in 52%, G3 in 1%; Neurologic in 70%, 1% G3

•RR: 23%, but 30%+ at higher doses

 

FIG 1. Response to tarlatamab. (A) Best percent change from baseline in tumor burden (defined by the sum of

the longest diameters of all target lesions) in 94 patients whose data cutoff date is at least 9 weeks after the first

dose date and for whom postbaseline tumor data were available. aSD, patients had an initial response but did

not have confirmation of response on the subsequent scan and bPR, patients had an initial PR and still have

potential for future confirmative scans. One confirmed patient in the 100 mg expansion cohort had missing sum

of diameters for lesion measurement and was not included in the plot. cStep dosing (ie, 1 mg run-in dose) was

used in these cohorts. (B) TTR, the duration of treatment, and patient status as of the data cutoff date according

to dose of tarlatamab for all patients with confirmed response (n = 25). CR, complete response; NE, not

evaluable; PR, partial response; SD, stable disease; TTR, time to response.

© 2023 by American Society of Clinical Oncology

 

FIG 2. Efficacy of tarlatamab in patients with SCLC. (A) Kaplan-Meier curve of PFS for patients whose data

cutoff date is at least 9 weeks after the first dose date (N = 107). (B) Kaplan-Meier curve of OS for patients

whose data cutoff date is at least 9 weeks after the first dose date (N = 107). OS, overall survival; PFS,

progression-free survival; SCLC, small cell lung cancer.

© 2023 by American Society of Clinical Oncology

Paz-Ares JCO 2023

Tarlatamab



• Immunotherapy, beyond checkpoint inhibitors, appears promising widely for solid tumors.

•The immunopeptidome is the set of peptides present by tumor cells.  These can be actioned by T 
cells, including:
• TCR and related products (Tebentafusp already approved)
• T-cell vaccines (Such as PANDA-Vac).  Vaccines are polyfunctional.

•The surfaceome is the set antigens on the surface of the cancer cell.  These can be actioned by 
antibodies and anti-body constructs including:
•CAR-T
•CAR-M
•BiTE

•TILs are likely to be FDA approved for melanoma than lung cancer soon.  They do not require 
genomics/bioinformatic predictions, but do require surgery, flu/cy, and HD IL-2.  They are 
polyfunctional.

Conclusions



https://pirl.unc.edu/research



Questions?
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