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This is a one-year project: Developing an Optimized
Recipe Selection System of HIV Therapy. The objective
1s to develop a recipe selection system of HIV
therapy according to physiological properties of
patients to help doctors decide the medicine usage.
The recipe selection system needs to establish three
medicine therapy models, HAART, entry inhibitor, and
maturation inhibitor. The procedure of developing the
therapy models consists of the three important steps:
1) establish databases of HIV sequences and
physiological properties of patients to extract
potentially medical features for individualized HIV
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therapy ;5 2) integrate characteristics of HIV
sequences and medical features to design the therapy
models, and transform the model design into a number
of parameter optimization problems, and 3) develop a
set of modeling and prediction algorithms based on a
high-performance inheritable bi-objective
optimization genetic algorithm (IBCGA) to solve these
optimization problems.

The optimized recipe selection system of HIV therapy
mainly consists of three subsystems which are fully
cooperated, described below.

1) The databases of integrating HIV sequences and
physiological properties of patients.

2) Three integrated therapy models of HAART, entry
inhibitor, and maturation inhibitor.

3) The decision system of individualized HIV therapy
by utilizing the three therapy models and databases
of HIV and physiological properties.

We have established a prototype of the ‘entry
inhibitor’ therapy model and a database of HIV
sequences based on IBCGA and a support vector machine
based classifier. The prototype model has been
verified that can screen out effective recipes. The
achievement and experience can help we design and
establish the other two therapy models of HAART and
maturation inhibitor. Therefore, the optimized recipe
selection system can be fast established and
validated.

HIV ~ HAART -~ Individualized Medicine ~ Genetic
Algorithm ~ Modeling ~ Parameters Optimization °
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X4 Polar Not negative Polar 70.4% 45.0%
Nonpolar | Hydrophilic 83.3% 64.7%

X4 or RX Nonpolar Positive 80.6% 86.4%
Positive 100% 88.6%

Total 76.9% 72.0%
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Training accuracy | Cover rate of Test accuracy Cover rate of
all training data all test data
Ourrule | 76.9% (120/156) | 53.1% (156/294) 72.0% (126/175) | 46.3% (175/378)
11/25 rule | 61.6% (69/112) 38.1% (112/294) 51.6% (64/124) 32.8% (124/378)
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Feature ID Feature description MED score
KRIW790103 | Side chain volume 22.59559
GEORO030108 | Linker propensity from helical (annotated by DSSP) dataset 19.33991
QIANB80124 | Weights for beta-sheet at the window position of 4 12.44026
NOZY710101 | Transfer energy, organic solvent/water 7.8405
QIANB80125 | Weights for beta-sheet at the window position of 5 3.658905
MED analysis
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