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ABSTRACT

Human immunodeficiency virus (HIV) inherits the active mutation, which
promotes the viral survival in human and is the main hurdle of vaccine development.
The mutations on HIV surface i.e. CD4 binding site on HIV gp120, cause the
sneaking from the immune-surveillance but still retain the infectivity for CD4+ T
cells. Formerly, Designed Ankyrin Repeat Protein (DARPin) technology has been
innovated to inhibit the HIV infection. The CD4-specific DARPin vspeciﬁcally
excludes the adhesion step of HIV to CD4 molecule and efficiently prevents HIV
infection in vitro by competing with gp120. Moreover, the basis T cell functions are
not disturbed, although DARPin can block binding of CD4 to MHCII. However, HIV

still infects to CD4+ T cells in animal model maybe because of weak interaction



vi

between CD4 and DARPin. Therefore, insight the interaction between CD4 and
DARPin molecules may provide the information to improve the interaction affinity of
DAﬁPin for in vivo purpose. In this study, the hot spots on CD4 bound to DARPin
23.2 were identified for clarifying the interaction of thém. The computational
docking simulation, ZDOCK protocal, was available for generating the CD4-DARPin
23.2 complex structures. The 11 rational complex acheivement was convinced from
the docking scores and the overlapping area on CD4 between DARPin 23.2 and
gp120 as well as MHCIL. All of 11 poses were carried out to identify the hot spots
‘using computer programming to manage the complicated data. The desigining
algorithm manipulated ZDOCK databases into histogram values based on five
criteria. The combination of five criterion was available to identify the hot spots. The
results showed that Lys35, GIn33, GIn40, and Arg59 are hot spots of CD4 to DARPin
23.2. Especially, Lys35 was the most imporfant hot spot because (1) it located on
critical residue on CD4 recognizing gp120 and also MHCII studied by biochemical
mutagenesis; and (2) it had maximum histogram value of criteria combination in two
out of three good complexes (p16, p26, and p1513). Our algorithm was confirmedly
reliable for identifying hot spots because our prediction accorded to two servers which
exhibiting different method with ours. The accordance was that hot spots of CD4
bound to DARPin predicted by three methods were somewhat hydrophilic residues.
Moreover, our prediction has high identity residue with both methods by calculating
the PIDP™ The advantage of this study is not only getting hot spots of CD4 to
DARPin but also exhibiting the procedure to filter the rational complex and creating a

new algorithm for identifying hot spots.
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