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Develop a working, computation-ready understanding of how peptides are generated, processed
and displayed on MHC class I and II molecules. This module connects cell biology and genetics
of MHC pathways to the kinds of peptide sets, restrictions and features used in
immunoinformatics, epitope prediction and reverse vaccinology pipelines.
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S e s s i o n  I n d e x

Session 1 — MHC Genetics, Polymorphism & Expression Session 2 — Antigen Processing Pathways

— Class I Session 3 — Antigen Processing Pathways — Class II & Cross-Presentation Session 4 —

From Peptide Repertoires to Epitope Pipelines

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

MHC Genetics, Polymorphism & Expression

MHC loci, class I vs class II regions and nomenclature

H L A - A ,  - B ,  - C  H L A - D R ,  - D Q ,  - D P  a l l e l e s ,  s u p e r t y p e s ,

h a p l o t y p e s

Polymorphism, linkage and population diversity

p e p t i d e  b i n d i n g  g r o o v e  v a r i a t i o n  f r e q u e n c y

d i s t r i b u t i o n s  i n  p o p u l a t i o n s  i m p l i c a t i o n s  f o r  v a c c i n e

Antigen Processing & Presentation — MHC I & II — Hands-
on
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c o v e r a g e

MHC expression, regulation and induction by infection

c o n s t i t u t i v e  v s  i n d u c e d  e x p r e s s i o n  I F N  d r i v e n

u p r e g u l a t i o n  i m m u n e  e v a s i o n  b y  d o w n r e g u l a t i o n

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Antigen Processing Pathways — Class I

Endogenous antigen sources and proteasomal processing

c y t o s o l i c  p r o t e i n s  &  D R i P s  c o n s t i t u t i v e  v s

i m m u n o p r o t e a s o m e  p e p t i d e  l e n g t h  d i s t r i b u t i o n s

TAP transport, ER trimming and peptide loading complex

T A P  s p e c i f i c i t y  a n d  t r a n s p o r t  E R A P  t r i m m i n g  t a p a s i n

a n d  l o a d i n g  c o m p l e x

Cell surface display and CD8 T cell recognition

s t a b i l i t y  a n d  h a l f  l i f e  o f  p M H C  I  a n c h o r  r e s i d u e s  a n d

m o t i f s  l i n k  t o  C T L  e p i t o p e s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Antigen Processing Pathways — Class II & Cross-
Presentation

Exogenous antigen uptake and endosomal processing

p h a g o c y t o s i s  &  e n d o c y t o s i s  e n d o s o m a l / l y s o s o m a l

p r o t e a s e s  p H  d e p e n d e n c e  &  p e p t i d e  p o o l s

Invariant chain, CLIP exchange and HLA-DM/HLA-DO

b i o s y n t h e s i s  o f  M H C  I I  I i / C L I P  r e m o v a l  p e p t i d e

e d i t i n g  a n d  s e l e c t i o n

http://www.nthrys.com
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Cross-presentation routes and CD4/CD8 coordination

v a c u o l a r  v s  c y t o s o l i c  r o u t e s  d e n d r i t i c  c e l l

s p e c i a l i z a t i o n  h e l p e r  T  c e l l  s u p p o r t  f o r  C T L

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

From Peptide Repertoires to Epitope Pipelines

Conceptual link between processing pathways and epitope

features

a n c h o r  m o t i f s  a n d  p o c k e t s  l e n g t h  p r e f e r e n c e s  a n d

f l a n k i n g  r e g i o n s  p r o c e s s i n g - a w a r e  s c o r i n g

Interpreting mass-spectrometry ligandomics /

immunopeptidomes (conceptual)

e l u t e d  l i g a n d  d a t a s e t s  m o t i f  e x t r a c t i o n  b e n c h m a r k i n g

p r e d i c t i o n  t o o l s

Mini exercise: sketching a processing-aware vaccine design

workflow

f r o m  p r o t e o m e  t o  c a n d i d a t e  p e p t i d e s  M H C  c o v e r a g e

a n d  f i l t e r i n g  h a n d o f f  t o  B / T  e p i t o p e  m o d u l e s

http://www.nthrys.com

