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Algorithms for prediction of MHC binders using mathematical optimization models

Shi, Jianming
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Prediction of the binding ability of antigen peptides to major histocompatibility
complex (MHC) class Il molecules plays an important role in vaccine development. A key to such prediction
is to maximize the entropy of information obtained from the the binding ability. This problem can be formu
lated as a maximization of the Sum of Ratios Problem. In this study, two kinds of algorithms which use li
near relaxation were proposed to such a Sum of Linear Ratios Problem, that is an approximation of general

Sum of Ratios Problem. The following results have been obtained in the numerical experiments.

1) The new algorithm takes a 12% CPU time of the existing methods on average. 2) The proposed algorithm fi
nds an optimal solution of the Sum of Linear Ratios Problem with 60 ratios in about less than 14 minutes
CPU time).
%hese numgrical results indicate that the proposed algorithms are much superior to theses existing algorit
hms.
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Table 1
Q1
CPU time(s) # of Iterations #of Branches

Model # of p
MIN.  AVERG. MAX. MIN. AVERG. MAX. MIN. AVERG. MAX.

9 2 013 02 054 1 171 21 LT 2
o) 2 045 230 68 3 1700 48 3 2B 8
9 5 097 612 18 1 280 5 1 206 5
9 5 35 038 3610 12 5488 1T 14 833 20
Q 10 1690 5278 20320 5 900 24 7T 1800 B

Q10 2714 12646 24332 46 19242 362 L 31767 622
Q15 BB M Im 5 1280 8 T A0 47
Qy 15 54043 368440 1253786 538 361080 12434 803 688240 23072

Table 1: Numerical results for solving problem (Py) with Q) and Qg with various p and n = 3.
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Table 2 =60

Q (CPU time)
Qo

Instance  Model CPU time(s). # of Iterations + of Branches

; ) 2045 7 12
! 9 916230 4383 44
: ) 127831 1 18
: Q  IBBY 11166 18002
. ) 13694 5 9
: % 1675.83 ) 1142
: ) 88248 9 17
1 ") 9066.27 3055 4057

Table 2: Results of the 4 instances of the numerical experiments with p = 60 and n = 3.
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