
The generation of cytotoxic T cell epitopes and their
generation for cancer immunotherapy
Kessler, J.

Citation
Kessler, J. (2009, October 27). The generation of cytotoxic T cell epitopes and
their generation for cancer immunotherapy. Retrieved from
https://hdl.handle.net/1887/14260
 
Version: Corrected Publisher’s Version

License:
Licence agreement concerning inclusion of doctoral
thesis in the Institutional Repository of the University of
Leiden

Downloaded from: https://hdl.handle.net/1887/14260
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/14260


CHAPTER  6



  Submitted for publication

CHAPTER  6



�������	
	�	�
���	���	�����	�	�������	��
�������	��������	 �	 ���

Novel antigen-processing pathways for cytotoxic T cell recognition
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Figure 2. Nardilysin produces C-terminal extended precursors of the PRA�!"��!# epitope.
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lysin, hitherto not implicated in class I antigen 
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TABLE 1. Proportion of HLA class I ligands potentially excised by nardilysin.

HLA class I Ligands
a 

C-dir.
b
(%) C-ind.

c
(%) N-dir.

d
(%) N-ind.

e
(%) Total

f
(%)

HLA-A1 86 5.8 7.0 0.0 3.5 16.3

HLA-A2 515 1.7 5.0 2.5 4.5 13.7

HLA-A3 121 10.7 5.8 4.1 5.0 25.6

HLA-A11 71 11.3 2.8 1.4 7.0 22.5

HLA-A68 46 21.7 17.4 2.2 0.0 41.3

Cumulative A3-type
g 

(238) 13.0 7.1 2.9 4.6 27.6

HLA-A24 51 2.0 3.9 5.9 9.8 21.6

HLA-B7 68 2.9 7.4 1.5 4.4 16.2

HLA-B8 52 0.0 5.8 0.0 3.8 9.6

HLA-B2701 8 0.0 12.5 37.5 25.0 75.0

HLA-B2702 18 0.0 5.6 61.1 5.6 72.3

HLA-B2703 29 3.4 3.4 62.1 0.0 68.9

HLA-B2704 52 5.8 3.8 38.5 3.8 51.9

HLA-B2705 185 7.6 5.9 31.4 4.3 49.2

HLA-B2706 38 5.3 7.9 26.3 10.5 50.0

HLA-B2707 3 0.0 0.0 66.7 0.0 66.7

HLA-B2709 56 1.8 7.1 26.8 3.6 39.3

Cumulative B27
h 

(389) 5.4 5.9 35.2 4.9 51.4

HLA-B35 11 9.1 9.1 9.1 9.1 36.4

HLA-B3501 20 0.0 5.0 0.0 5.0 10.0

HLA-B44 53 3.8 1.9 1.9 15.1 22.7

HLA-B60 (B4001) 34 2.9 5.9 0.0 8.8 17.6

HLA-B61 (B4002) 7 0.0 14.3 0.0 0.0 14.3

HLA-B62 (B1501) 96 4.2 5.2 5.2 5.2 19.8

Cumulative 1620 4.8 5.7 10.4 5.2 26.1

a
  Number of ligands per class I molecule. For each allele, all ligands in the SYFPEITHI database

     were analysed for presence of NRD-motifs in the ligand and its N-term. and C-term. ~anking regions.
b

  C-dir.; NRD-motif present leading to direct production of the C-terminus.
c

  C-ind.; indirect production of C-terminus: NRD-motif present within 4 aa of the C-terminus.
d

  N-dir.; NRD-motif present leading to direct production of the N-terminus.
c

  N-ind.; indirect production of N-terminus: NRD-motif present within 4 aa of the N-terminus.
f

  Percentage of ligands per allele that may be either N-term. or C-term. dependent on NRD cleavage.
g

  Cumulative percentages of NRD-motif containing ligands for HLA-A3, HLA-A11 and HLA-A68.
h

  Cumulative percentages of NRD-motif containing ligands for HLA-B27 subtypes.
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TABLE 2. HLA-B27 ligands and nardilysin-cleavage motifs, exempliXed for HLA-B2703.

Ligands in flanking regions and dibasic-motifs
a 

Source protein and position of ligand

KLQEEERERRDNYVPEVSALDQEIIE 40S ribosomal protein S17 aa.79-87 

VAEVDKVTGRFNGQFKTYAICGAIRR 40S ribosomal protein S21 aa.44-53 

GLIKLVSKHRAQVIYTRNTKGGDAPA 40S ribosomal protein S25 aa.103-111 

KNYDPQKDKRFSGTVRLKSTPRPKFS 60S ribosomal protein L10A (Csa-19) aa.46-54 

NNLKARNSFRYNGLIHRKTVGVEPAA 60S ribosomal protein L28 aa.37-45 

LFESWCTDKRNGVIIAGYCVEGTLAK Cleavage and polyadenylation specif. Fact. 73kDa aa.348-357 

AIRPQIDLKRYAVPSAGLRLFALHAS DNA dep. protein kinase catal. subunit Q13 aa.263-272 

DIPHALREKRTTVVAQLKQLQAETEP EIF-3 protein 6 aa.73-81 

IPDVITYLSRLRNQSVFNFCAIPQVM Farnesyl-diphosphate farneysltransferase 1 aa.278-286 

VDLVRFTEKRYKSIVKYKTAFYSFYL Farnesyl pyrophosphate synthetase aa.191-199 

LEKIIQVGNRIKFVIKRPELLTHSTT General transcription factor II aa.532-540 

GTVALREIRRYQKSTELLIRKLPFQR Histone H3.3 aa.52-60 

EVECATQLRRFGDKLNFRQKLLNLIS Immediate early response protein APR aa.30-38 

VGEKIALSRRVEKHWRLIGWGQIRRG Initiation factor eIF-2 gamma aa.444-452 

VHFKDSQNKRIDIIHNLKLDRTYTGL KIAA1197 aa.399-407 

IWQLSSSLKRFDDKYTLKLTFISGRT Microsomal sign. peptidase 25kDa Su aa.164-172 

HWSLMERDRRISGVDRYYVSKGLENI NADH-ubiquinone oxidoreductase aa.52-60 

SPDDKYSRHRITIKKRFKVLMTQQPR Nop10p aa.44-52 

DFDWNLKHGRVFIIKSYSEDDIHRSI Ny-Ren antigen aa.410-418 

PLLLTEEEKRTLIAEGYPIPTKLPLT OASIS protein aa.267-275 

MLSTILYSRRFFPYYVYNIIGGLDEE Proteasome Su C5 aa.99-107 

VKGPRGTLRRDFNHINVELSLLGKKK Ribosomal protein L9 aa.35-43 

SLVKGGLCRRVLVQVSYAIGVSHPLS S-adenosylmethionine synthetase gamma aa.312-320 

RGDSVIVVLRNPLIAGK ( C-term. protein) Small nuclear ribonucleoprotein SM D2 aa.110-118 

KDSKTDRLKRFGPNVPALLEAIDDAY SMC6 protein aa.478-487 

PRLAILYAKRASVFVKLQKPNAAIRD ST13-like tumor suppressor aa.149-157 

KLEAINELIRFDHIYTKPLVLEIPSE XBP1 aa.281-289 

a
  All HLA-B2703 ligands in the SYFPEITHI database (at: www.syfpeithi.de) are listed and were analysed for the

    presence of dibasic nardilysin cleavage motifs. Ligand is underlined and nardilysin cleavage motifs are printed bold.
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METHODS

Cell lines
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