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Build an intuitive view of immunopeptidomics and HLA ligandomics for neoepitope discovery.
This module focuses on conceptual MS workflows, peptide identification, linking HLA ligands to
variants and summarising neoepitope evidence for vaccine, immunotherapy and translational
oncology teams.

Immunopeptidomics — MS-Based
Neoepitope Discovery
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Foundations of Immunopeptidomics & HLA Ligandomics Session 2 — MS Workflow &

Peptide Identification Concepts Session 3 — Neoepitope Discovery from Tumour & Pathogen Data

Session 4 — Reporting HLA Ligand & Neoepitope Evidence

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

Foundations of Immunopeptidomics & HLA Ligandomics

T cell epitopes, antigen processing and the surface peptide

repertoire (conceptual recap)

M H C  c l a s s  I  a n d  I I  p r e s e n t a t i o n  o v e r v i e w  e n d o g e n o u s

v e r s u s  e x o g e n o u s  p r o c e s s i n g  p i c t u r e  r e l a t i o n s h i p

b e t w e e n  p r e d i c t e d  e p i t o p e s  a n d  p r e s e n t e d  l i g a n d s

What immunopeptidomics measures in practice (orientation)

Immunopeptidomics — MS-Based Neoepitope Discovery —
Hands-on
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p e p t i d e s  a c t u a l l y  b o u n d  t o  H L A  m o l e c u l e s  l i g a n d o m e

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

i m m u n o t h e r a p y  a n d  t o l e r a n c e  s t u d i e s

Sample types and experimental outline (high level only)

c e l l  l i n e s ,  t u m o u r s  a n d  p r i m a r y  t i s s u e s  c o n c e p t  o f

H L A  e n r i c h m e n t  a n d  p e p t i d e  e l u t i o n  o v e r v i e w  o f  L C

M S  b a s e d  a c q u i s i t i o n  i n  s i m p l e  t e r m s

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

MS Workflow & Peptide Identification Concepts

Mass spectrometry readouts in an immunopeptidomics setting

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

p e p t i d e  f e a t u r e s  s u c h  a s  c h a r g e  a n d  l e n g t h

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

a t  a  g l a n c e

Conceptual view of database search and scoring for peptides

m a t c h i n g  s p e c t r a  t o  c a n d i d a t e  p e p t i d e s  n a r r a t i v e

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

e q u a t i o n s )  s e p a r a t e  h a n d l i n g  o f  c l a s s  I  a n d  c l a s s  I I

l i k e  l e n g t h  r a n g e s

Basic quality filters and ligandome sanity checks (conceptual)

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

l e n g t h  a n d  m o t i f  p a t t e r n s  a g a i n s t  H L A  t y p e s  s i m p l e

p l o t s  f o r  l i g a n d o m e  c o m p o s i t i o n  o v e r v i e w

S e s s i o n  3
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Neoepitope Discovery from Tumour & Pathogen Data

Linking HLA ligands to genomic and transcriptomic context

(conceptual)

http://www.nthrys.com
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m a p p i n g  p e p t i d e s  b a c k  t o  s o u r c e  p r o t e i n s  o v e r l a y i n g

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

p r o t e o g e n o m i c  s e a r c h  s p a c e  a t  a  h i g h  l e v e l

What makes a peptide a neoepitope candidate in this context

p r e s e n c e  o f  a  s e q u e n c e  c h a n g e  r e l a t i v e  t o  n o r m a l

r e f e r e n c e  s u p p o r t  f r o m  b o t h  M S  a n d  s e q u e n c e  l e v e l

e v i d e n c e  a l i g n m e n t  w i t h  H L A  t y p e  a n d  b i n d i n g  m o t i f s

Prioritising candidate neoepitopes using simple conceptual

criteria

c o n f i d e n c e  o f  p e p t i d e  i d e n t i f i c a t i o n  a n d  v a r i a n t  c a l l

e x p r e s s i o n  a n d  c l o n a l i t y  c o n t e x t  ( o r i e n t a t i o n )  l i n k  t o

T  c e l l  a n d  v a c c i n e  d e s i g n  m o d u l e s  i n  t h i s  c a t e g o r y

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

Reporting HLA Ligand & Neoepitope Evidence

Designing clear tables and summaries for HLA ligands

(conceptual)

p e p t i d e  s e q u e n c e ,  l e n g t h  a n d  s o u r c e  a n n o t a t i o n  H L A

r e s t r i c t i o n  a n d  c o n f i d e n c e  i n d i c a t o r s  b a s i c

q u a n t i t a t i v e  c o l u m n s  s u c h  a s  c o u n t s  o r  i n t e n s i t i e s

Neoepitope specific evidence blocks for translational teams

l i n k  t o  u n d e r l y i n g  v a r i a n t  a n d  t r a n s c r i p t  c o n t e x t

s u m m a r y  o f  s u p p o r t i n g  M S  a n d  s e q u e n c e  f e a t u r e s

s i m p l e  f l a g s  f o r  p r i o r i t i s a t i o n  a n d  f o l l o w  u p

Packaging findings for vaccine, immunotherapy and biomarker

discussions

f i g u r e s  t h a t  s h o w  l i g a n d  l a n d s c a p e  a t  a  g l a n c e  s h o r t

n a r r a t i v e s  o n  o p p o r t u n i t i e s  a n d  c a v e a t s  h a n d o f f  t o

n e o a n t i g e n ,  o n c o  i m m u n o l o g y  a n d  t r i a l  m o d u l e s

http://www.nthrys.com

