Genotypic Prediction of HIV Coreceptor Tropism:
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Background

:: Usage/Tropisms: R5, X4, and R5X4 determined by

HIV Envelope

V3 loop

:: Potent R5-blockers (Maraviroc) available

:: Ineffective against X4

:: Determine tropism prior to treatment

:: Computational alternatives to time-consuming,

expensive cell-based assays

:: Prediction via charge rule [1] implicates importance of electrostatic potential

:: Preferential interaction of molecules with complementary electrostatic potential
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Fig. 1 Schematic overview of the prediction method.

Bottom: Construction of homology models based on crystal structure by Huang et al. [4], followed by calculation
of electrostatic hull on which the first prediction is made using a Random Forest [5] machine learning model.

Top: Aminoacids of V3 sequences are translated to values modeling their hydrophobicity. Prediction again made
by a Random Forest model.

At the second level a consensus prediction based on the independent first-level predictions is made to reach a final
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:: Data from a study by Tsibris et al., 2009 [6] § (:h
(=
:: Four intially R5-tropic patients (at week 0) ><| ‘o
o 1]
:: Treatment with RS antagonist Vicriviroc (VVC) :
:: For each patient and timepoint:
:: Sequencing of V3 region of quasispecies
:: Phenotypic testing (Monogram Trofile™)
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:: Predictions made on patient quasispecies reproduces phenotypic test results
:: Performs better at detection of minority variants

:: Minority variants (<1%) can be responsible for patient tropism switching
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