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Clinical History of Patient Ma-Mel-86
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Detection of Neoantigen-specific CD8+ T cells (Tc)
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HLA Haplotype Loss Protects from Neoantigen-specific Tc
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Evolution of T Cell Resistance 
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Clinical History of Patient Ma-Mel-61
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Clinical History of Patient Ma-Mel-61

no response to IFN !

Sucker et al., Nat Comm 2017

2002, November:

2003-2005:

2005, November:

Immunotherapy

2002, Dec. - 2005, Jan: 

stage IV melanoma diganosed

multiple visceral metastases

death

IFN

2005

2003

2004

s
ta

g
e

IV

11/02 cut met

unknown primary melanoma

02/03 LN met

03/03 LN mets

03/03 cut met

07/03 bone mets

11/03 LN mets

11/03 adrenal met

04/04 cns met

01/05 lung mets

01/05 cns met

05/05 cut met
06/05 lung met
07/05 cut met

11/05 death

12/02-03/03

dacarbacine / IFN

04/03-01/05 IFN

11/03 radiatio

02/05-04/05 

dacarbacine

08-10/05

gemcitabine / treosulfan

Patient Ma-Mel-61
year

Ma-Mel-61b

Ma-Mel-61g

Ma-Mel-61a

Ma-Mel-61c

Ma-Mel-61e

Ma-Mel-61h



JAK1 Mutation in Ma-Mel-61g cells
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Evolution of JAK1 Deficiency
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Not changed SNP array data of “in house“ cell lines

Allelic loss frequency

JAK1: 25% (15 of 59)

JAK2: 76% (45 of 59) 

Frequency of JAK1/2 Allelic Losses in Melanoma Cells
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no response to IFN !
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How to restore HLA class I antigen

presentation in Ma-Mel-61h?  
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adapted from
http://www.invivogen.com/review-rlr

RIG-I (retinoic acid inducible gene I)

• Ubiquitious innate cytosolic pattern recognition receptor

• RNA helicase binds short double-stranded viral pppRNA

• RIG-I activation in tumor cells by transfection with synthetic 3pRNA

IFN-I
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• Acquired IFN resistance due to chromosomal aberrations and concomitant

inactivation of JAK1/2 genes

• T cell resistance due to silencing of genes involved in antigen presentation

• RIG-I activation in tumor cells overcomes silencing of antigen presentation genes in

IFN-resistant melanoma cells and re-sensitizes tumor cells to autologous CD8+ T cells

Multiple Acquired Resistance Mechanisms in Ma-Mel-61 and Ma-Mel-54
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Resistance mechanisms



• Early chromosomal aberrations predispose to acquired IFN

resistance and T cell resistance in melanoma

Take home message

• Screening of patient metastases for chromosomal aberration and

gene mutations prior to immunotherapy to define the risk of

resistance development
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