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structures onto CCR5 and CXCRA4. " . .
(e)predicted = m - En + b 202 274 347 42 492 565 638 71 783 856 928
Figure 3: Predicted thermodynamic parameters by the Mathematical model plotted as a function of charge (a)
(2) V3 Training sequence data-set: 165 R5 and 165 X4 sequences were mapped onto the | ﬁ (%) Electrostatic rate enhancement En against the computed charge. Its linear regression equation equals to the
ulated | . dels. Th q . 4 b 1 K AAG’(VS) B l | Kd 3 ) V3. predicted charge. (b) BA on the x-axis and rate on the y-axes against the predicted charge on the z-axis, the
simulated Interaction models. ermodynamic parameters were computed by well Known -\ y - EiSCp‘S'E predicted curves for these functions follow an exponential rather than a linear increase, and the training data

free energy calculation methods (a) Continuum-electrostatics poison-Boltzmann, (b) set Is distributed _evenly throughout the function.

Generalized Born radii for electrostatic approximation, (c) Empirical Force field for

(4) BA analysis of Env sequences of dually infected

protein-protein interaction energies. Reported here as: V3 charge and Complex Binding computed Fee Macaques with reported co-receptor switch
Affinity by, (a) Electrostatic energy of V3 by, (b) and Association rate constant of complex Figurel: Interaction models of V3 with (a) CCR5 and (b) CXCRA4. Electrostatic interactions are labeled AAGg%mplex AGY3 AK,, K, En AAG(V3) rate
formation by, (c) denoted by: and highlighted as well as the charge density at the co-receptor binding site. .
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(3) Mathematical modeling: to derive a Binding Affinity Function in terms of the computed (a) (b) Table 1. Coefficients of Determination (R?) values from the linear aal
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thermodynamic parameters. Structural validation: by implementation of the derived BA . - association of net V3 charge to charge related thermodynamic parameters.
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400 & 7 - ® modeling of the interaction of an X4-V3 with CXCR4. Kd refers to the
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_ _ _ 200 | : | PN i _ complex electrostatic dissociation constant, En Is the electrostatic rate -100
(4) Dually infected sequence database with reported co-receptor switch: 38 macaques, 4 1100 |
| | | | | i . jroven | e _ enhancement, DDG(V3) Is the binding affinity as a function of the V3 loop,
patients was modeled onto the the interaction models including the gp120 core, as well as 1 T | , o | -102 | | '
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CD4 followed by computation of BA. -~ 8 0 .
400 1 - 1400} ® N function of the charge of X4 V3 loop.
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Rl R (&) computed - -1600 | . . . (ﬁf)compulted ?f % % - Figure 4. BA Calculations of gp120 Env sequences demonstrated that the binding of CD4 to gp120
oCharge fluctuations of the V3 |00p suggests that electrostatic interactions modulate 1 > 3 y ; " 2 3 4 5 B 7 3 9 also enh_anceﬂs] cooperative blndldn? Oilgplzo;:tCDélc-ltOl %XCRLI- as the Charge on V3 increases. Table 2
| | | summarizes the sequences used for the scattered plot.
the choice of co-receptor use. An increase In charge on V3 strongly correlates to an
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