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Treatment of metastatic melanoma

Wolchok et al., 2017, NEJM
Long et al., 2015, Lancet

How can we make the durable responses last and convert non-responders to responders?
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Uveal melanoma (UM)

• 2% of all melanomas

• Primary tumor in the eye is treated
with enucleation or irradiation with
good local control

• Metastatic disease will develop later in 
50% of patients, mainly to the liver

• Metastatic disease lacks efficient
treatments

• Targeted therapy
• Immunotherapy (0-5% ORR PD-1 

inhibitors)National Cancer Institute: https://www.cancer.gov/
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How is biobanking for research done?

Diagnosis is known
(history, FNA)
Disease is bulky
(excess material)
Patient is operable or 
multiple core biopsies

YES YESCommunication about
surgery/biopsy with lab
(Hospital, surgeon, Date 

and time)

YES Resection (fresh, no 
formalin) 

& blood sample

Collection
(pathology->lab)
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MDT or physicians Lab and physicians

Nurses or physicians

Surgeons

Lab
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Why is biobanking done?

Karlsson et al Nature Communications, 2020
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Patient Derived Xenografts

…but lacks an immune system

Biopsies
• Bulky in-transit
• Lymph node resections
• SubQ mets
• Liver biopsies or 

metastases
• Brain metastases
• Intestinal mets
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BRAF mutated in ∼ 60% cutaneous 
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Targeted therapy of cutMM
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Lung cancer (BRAFV600E)

Melanoma (BRAFV600E)

Xue et al., Nature Medicine 2017

BRAF/MEK/ERK inhibition blocks emergence of BRAFamp
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Limitations

…but lacks an immune system
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Adoptive T-cell transfer (ACT)

Adapted from: Rosenberg SA, Nature Rev Immunol 2012 

Tumor sample

In vitro expansion

Lymphodepletion 
before TIL transfer

(chemotherapy)• High response rate in melanoma
• Complete and durable response
• Considerable toxicities

• Labor intensive

• Expensive

IL2

+ IL-2

TIL infusion
(~ 1.109 cells)

T cells fully trained to kill the tumor

= TILs (Tumor Infiltrating Lymphocytes)
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In vitro expansion

Initiation/Expansion 
phase

Treatment phase

Measurement of treatment 
response

Tumor size 
(BLI&caliper)

P1 P2

Survival 
(tumor reaching ethical limit)

TIL Isolation Rapid Expansion Protocol 
(REP)

Infusion 20*106 TILs

TIL
Tumor cell Tumor cell

yTIL
IL2 medium

Tumor 
sample

+PDX
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PXD v2.0= PDX v2.0

Initiation/Expansion 
phase

Treatment phase

Measurement of treatment 
response

Tumor size 
(BLI&caliper)

P1 P2

Survival 
(tumor reaching ethical limit)

TIL Isolation Rapid Expansion Protocol 
(REP)

Infusion 20*106 TILs

TIL
Tumor cell Tumor cell

yTIL
IL2 medium

Tumor 
sample

Correlation to ACT patient data?
Marker for response?
Model for combination therapy?
Model for study of resistance mechanisms? 
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https://www.taconic.com/taconic-
insights/oncology-immuno-oncology/new-
humanized-mouse-immunotherapy.html
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Clinical trial
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Status and ongoing biobank project

Complete responses to ACT is possible in immune compromised mice
-Defining the optimal cell product (eg phenotype or before/after ICI)
-Combination with targeted therapies
-Genetical engineering of tumor cells and TILs
-Generation of 3D cultures

Limitations: Bulk sequencing, No myeloid cells, 
stroma or T-cell priming
-Analysis of tumor microenvironment by scSeq
Generation of iPSC->HSC
-Generation of PDXv3

Potential clinical outcomes
- Clinical trials on ACT
- Novel engineered T cell products for melanoma
- Biomarkers to predict next line therapies
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