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CHAPTER  7
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Cytotoxic T cell immunity is at the basis of the 
majority of immunotherapeutic approaches 
for cancer, in particular adoptive T cell trans-
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successful therapeutic CTL response, next to 
an optimal immunostimulatory context of the 
therapy, the proper selection with respect to 
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associated or pathogen-derived antigens, and, 
more precisely, the T cell epitopes contained 
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but our growing understanding of immune 
activation and antigen processing will likely 
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only since the early 1990s that our knowledge 
concerning the three predominant process-
ing events has evolved to the level that these 
events can be experimentally tested, allowing 
a prediction of the peptides that end up on 
���	��$$	��������	8�	���	#���	"����	��	��
����	
prediction, only class I binding was taken into 
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best 20 best 50 best 100 
rankeda ranked ranked 

HLA-A1 9-mer 40% 56% 64%
10-mer 50% 60% 62%

HLA-A2 9-mer 50% 64% 68%
10-mer 70% 68% 68%

HLA-A3 9-mer 50% 54% 59%
10-mer 25% 34% 54%

a Peptides with identical scores of those at
  position 20, 50 or 100 were included.

Table 1. Overlap between predictions by 
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Predictionb 

rank IC50 rank sequence aa.
1 2.5 16 NLTHVLYPV 435
2 2.9 1 QLLALLPSL 394
3 3.7 2 SLLQHLIGLg 

425
4 4.6 15 TLAKFSPYL 248
5 5.1 5 ALAIAALEL 39
6 5.2 8 VLDGLDVLLg 100
7 5.4 4 YLHARLREL 462
8 5.7 34d SISALQSLL 419
9 6.8 12 GLSNLTHVL 432

10 9.2 21 ITDDQLLAL 390
11 9.3 245d CTWKLPTLA 242
12 10.2 22 LLKDEALAI 34
13 11.0 33d TLSFYGNSI 410
14 11.1 53d HLHLETFKA 91
15 13.2 41d TLSITNCRL 326
16 13.4 9 AVLDGLDVL 99
17 14.0 3 RLRELLCEL 466
18 14.2 7 ALQSLLQHL 422
19 15.7 10 RLDQLLRHV 312
20 15.8 215d RTFYDPEPI 493

Predicted binders (in best 20) not (efficiently) bindinge 

35 35.0 11e LLERASATL 372
43 71.3 13e ALELLPREL 44
45 79.4 18e SLFFLRGRL 305
59 >100 14e KMILKMVQL 224

a  As measured in HLA-A2 binding assay. 
b  Prediction by SYFPEITHI algorithm of 9-mer peptides 
   derived from PRAME binding in HLA-A*0201.
c

 
Start aa. position in PRAME and sequence.

d

 
False negative prediction of binding.

e

 
False positive prediction of binding.

g Proven CTL epitope. 

Experimentala Peptidec 

Table 2. Accuracy of binding prediction.
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portant to note that the prediction of class I 
ligands aims to select only those peptides that 
are enzymatically generated, survive further 

Start Nonamer Predict.
aa. Ranka Bind.b C-term.c 

MHC-Pathway
248 TLAKFSPYL 1 4.6 - 
425 SLLQHLIGLe 2 3.7 ++
435 NLTHVLYPV 3 2.5 -
394 QLLALLPSL 4 2.9 -
432 GLSNLTHVL 5 6.8 -
284 YIAQFTSQF 6 n.t.d n.t.d 

301 LYVDSLFFLe 7 6.3 ++
410 TLSFYGNSI 8 11.0 -
340 MHLSQSPSV 9 n.t. n.t.
353 VLSLSGVML 10 17.4 n.t.

WAPP
425 SLLQHLIGLe 1 3.7 ++
432 GLSNLTHVL 2 6.8 -
308 FLRGRLDQL 3 16.1 n.t.
435 NLTHVLYPV 4 2.5 -
100 VLDGLDVLLe 5 5.2 ++
305 SLFFLRGRL 6 79.4 -
312 RLDQLLRHV 7 15.7 n.t.
394 QLLALLPSL 8 2.9 -
39 ALAIAALEL 9 5.1 -

177 VLVDLFLKE 10 n.t. -
NetCTL

394 QLLALLPSL 1 2.9 -
248 TLAKFSPYL 2 4.6 -
425 SLLQHLIGLe 3 3.7 ++
435 NLTHVLYPV 4 2.5 -
100 VLDGLDVLLe 5 5.2 ++
462 YLHARLREL 6 5.4 +
432 GLSNLTHVL 7 6.8 -
39 ALAIAALEL 8 5.1 -
224 KMILKMVQL 9 >100 n.t.
422 ALQSLLQHL 10 14.2 -

IEDBg 

394 QLLALLPSL 1 2.9 -
425 SLLQHLIGLe  2 3.7 ++
301 LYVDSLFFL 3 6.3 ++
248 TLAKFSPYL 4 4.6 -
294 SLQCLQALY 5 n.t. -
100 VLDGLDVLLe 6 5.2 ++
462 YLHARLREL 7 5.4 +
435 NLTHVLYPV 8 2.5 -
422 ALQSLLQHL 9 14.2 -
224 KMILKMVQL 10 >100 n.t.

EpiJen
394 QLLALLPSL 1 2.9 -
425 SLLQHLIGLe 2 3.7 ++
435 NLTHVLYPV 3 2.5 -
100 VLDGLDVLLe 4 5.2 ++
224 KMILKMVQL 5 >100 n.t
248 TLAKFSPYL 6 4.6 -
432 GLSNLTHVL 7 6.8 -
51 ELFPPLFMA 8 >100 -

312 RLDQLLRHV 9 15.7 n.t
308 FLRGRLDQL 10 16.1 n.t

a  Ten best scoring nonamers from PRAME.
b  Binding score in IC50 (lower score, is higher affinity).
c Cleavages with immunoproteasomes after 1 h digestion.  

  Index: (-) no cleavage behind C-term. of peptide,
  (+) low abundant cleavage, (++) abundant cleavage. 
d  n.t.; not tested.
e  published (two) and unpublished (see text) epitopes.
g  Prediction using the ARB method (see chapter 1, table 2).

Experimental

Table 3. Prediction by combined algorithms.
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genomics and proteomics in the recent past 
has enabled the introduction of large-scale 
high-throughput screening methods, both for 
tumor antigen discovery and T cell epitope 
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Post proteasomal and proteasome- 
independent class I antigen 
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