
  
Short Abstract — Rissanen’s minimum description length 

principle states that the best model to account for some data 
minimizes the bits required for digital transmission of both the 
model and the data as encoded via the model. Thus, description 
lengths are parameter-selection criteria. HLA glycoproteins 
regulate cellular immune responses to HIV, and are associated 
with infection progression. HLA polymorphism makes 
associating alleles with infection outcomes challenging. 
Comparing description lengths yields allele associations with 
HIV setpoints, which predict infection progression. Allele 
associations with viral setpoints support and extend previous 
studies. Individuals without B58S supertype alleles average 
setpoints 3.6-fold greater than B58S carriers. 
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I. BACKGROUND 
HE cell-mediated immune response identifies and 
eliminates infected cells from an individual. This 

response is regulated by gene products from the major 
histocompatibility complex, also known as human leukocyte 
antigens (HLA). HLA loci are the most polymorphic genes 
known. They encode ubiquitously expressed cell-surface 
glycoproteins, which present processed peptide to circulating 
T cells, and thereby discriminate between self and non-self 
[1]. This diversity provides a repertoire to recognize 
evolving antigens. HLA polymorphism is a challenge for 
statistical genetics, due to compounded error rates from 
repeated hypotheses tests to identify allele associations with 
variation in phenotypic traits, such as infection progression. 
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The minimum description length principle is a model-
selection criterion that balances the needs for parsimony and 
fidelity, by penalizing equally for the information required to 
encode both the statistical model and the residual error. The 
shortest description length indicates the optimal model 
among those evaluated, including the number of parameters, 
and hence, the optimal partition of observations into some 
number of groups. The penalty for evaluating many 
alternative hypotheses is an additive constant [2-4]. 

HLA alleles and HIV setpoints from 479 individuals 
enrolled in the Chicago Multicenter AIDS Cohort Study 
provided an opportunity to classify alleles into groups with 
similar HIV plasma RNA levels, or “setpoints”, minimizing 
description lengths to find the best classifier. 

II. RESULTS AND DISCUSSION 
The best model resulted from clustering supertypes of 

HLA-B alleles into two groups, one with low and one with 
high setpoints. Supertypes group HLA alleles having similar 
peptide-binding anchor motifs [5]. Mapping HLA-B alleles 
to supertypes was possible for 352 individuals. Individuals 
without B58S alleles averaged HIV setpoints 3.6 times 
greater than carriers of B58S supertype alleles. Due to 
known associations between low setpoint and favorable 
infection outcome [6], carriers of B58S alleles progress more 
slowly to AIDS than individuals without them. Mechanisms 
for these associations include variation in epitope specificity 
and (more likely) selection that favors rare alleles [7,8]. 
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