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Selenium, in brief   

 an essential trace element 
 RDI: 30 – 70 µg 

 
 an „anti-oxidant“ 

 
 cancer therapeutic protential? 

 

 
 
 

Selene, 
the goddess of the moon 
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methylseleninic acid (MSA) selenomethionine, selenite 

methylselenol  (CH3SeOH) selenide (H2Se) 

synthesis of functional 
selenoproteins 

anti-carcinogenic  
effects??? 

selenocompounds 
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MSA upregulates MHC class I 

MHC-APC 

Control 1 µM MSA 2.5 µM MSA 

4
8

  h
rs

 
2

4
  h

rs
 

3.38 % 11.1 % 56.1 % 

0.86 % 3.96 % 61.6 % 

Flow cytometry analysis of B16F10 cells exposed to MSA 
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MSA upregulates MHC class I 
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MSA upregulates MHC class I 

peptide generation peptide loading peptide presentation 
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MSA upregulates MHC class I 

peptide generation peptide loading peptide presentation 

Abnormalities of APM components and MHC class I surface 
antigens are often associated with an immune escape of tumor 

cells 



Claudia Lennicke  

Institute of Med. Immunology,  

Halle, Germany 

TIMO 
Tumor Immunology  

Meets Oncology 

MSA upregulates MHC class I 
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B16F10 melanoma cells, treatment 2.5 µM MSA 
for 24 hrs, *p<0.05, **p<0.01 (student´s t test) 
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MSA activates JAK/STAT signaling 
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MSA is redox active 
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(non-fluorescent) 

DCF 
(fluorescent) 

ROS 

0

5

10

15

0 2,5

M
FI

 D
C

F 

µM MSA 

* 

ROS, reactive oxygen species;  
DCF, 2', 7' –dichlorofluorescin 

B16F10 melanoma cells, treatment 2.5 µM MSA 
for 24 hrs, *p<0.05, **p<0.01 (student´s t test) 
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MSA is redox active 

B16F10 melanoma cells, treatment 2.5 µM MSA 
for 24 hrs, *p<0.05, **p<0.01 (student´s t test) 
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Redox sensitive cysteine residues can be oxidized by ROS 

* 
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MSA is redox active 
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Redox sensitive cysteine residues can be oxidized by ROS 

Are redox switches involved in the MSA mediated  
upregulation of MHC class I???? 

B16F10 melanoma cells, treatment 2.5 µM MSA 
for 24 hrs, *p<0.05, **p<0.01 (student´s t test) 

* 
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The iodoTMT technology 

Identification of redox-modified proteins 
 
Identification of redox-modified cysteine  
    residues 
 
Multiplex analysis 
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The MSA redoxome 
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##Databases: PANTHER, KEGG PATHWAY   

##Statistical test method: hypergeometric test / Fisher's exact test   

##FDR correction method: Benjamini and Hochberg   

    

Term 

No. of 

proteins 

Corrected P-

Value 

Protein processing in endoplasmic reticulum 9 1,75E-03 

Lysosome 9 3,72E-04 

Response to elevated platelet cytosolic Ca2+ 6 3,85E-03 

Detoxification of reactive oxygen species 5 3,50E-04 

trans-Golgi network vesicle budding 5 6,87E-03 

Golgi associated vesicle biogenesis 4 1,56E-02 

Selenocompound metabolism 3 1,73E-02 

Calnexin/calreticulin cycle 3 1,39E-02 
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The MSA redoxome 

##Databases: PANTHER, KEGG PATHWAY   

##Statistical test method: hypergeometric test / Fisher's exact test   

##FDR correction method: Benjamini and Hochberg   

    

Term 

No. of 

proteins 

Corrected P-

Value 

Protein processing in endoplasmic reticulum 9 1,75E-03 

Lysosome 9 3,72E-04 

Response to elevated platelet cytosolic Ca2+ 6 3,85E-03 

Detoxification of reactive oxygen species 5 3,50E-04 

trans-Golgi network vesicle budding 5 6,87E-03 

Golgi associated vesicle biogenesis 4 1,56E-02 

Selenocompound metabolism 3 1,73E-02 

Calnexin/calreticulin cycle 3 1,39E-02 

“ERO1A together with P4hb (PDI) regulates the 
expression of MHC class I via oxidative folding”(Kukita et 

al. J Immunol 194, 4988–96 (2015)) 
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MSA activates ERO1a 
ERO1α: 
DC99AVKPCHSDEVPDGIK 
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PDI: 
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Methylseleninic acid (MSA) 
 
 modulation of the MHC class I surface expression in tumor cells by  

 
  enhanced expression of IFN-γ signaling components 
 
  an upregulation of APM components 

 
 modulation the activity status of proteins involved in oxidative folding of MHC class I molecules 
 

Manipulation of the cellular redox status with redox active selenocompounds might reverse the tumor 
immune escape  
 
Adding of redox active selenocompounds might enhance the efficacy of immunotherapies 
 
  Please visit Poster No. 460 
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