
O r a l  S e s s i o n  III - R e t r o v i r u s  I n f e c t i o n s  II 

18 
New (lasses of Reagents llmt Allaek Conserved and Chmically Reactive 7ine Fingeas in R~rovieal Ntrleocal~d 
Proteins: A strategy for Rational Drug Design W. G. Rice*, C. A. Schaeffer*, J. A. Turpin*, L. Coreff, IL C. 
Sowder IP, B. Kane*, J. ~ ,  L. O. Artlmf, and L. E. Henderson*: *kaboratoly of Anfiviral Drug 
IVlechanislm and *AIDS Vaccine Pro~am PRI/DynCorp, NCI-FCRDC, Frederick, MD, USA and 
®Develolmler~al Therapeutics Program, National Cancer Institute, Bett'esda, MD USA 

The p7 lamleocapsid (NC) protein of HIV-1 comaim tv~ retroviral zinc fingers having a 14 anino acid 
peptide segment of Cys(X2)Cys(X,)I-Iis(X4)Cys that chelates zinc through cysteine thiolate and histidine irrfidazole 
coordination. The CL-'HC residues and their SFmfng are absolutely corr, erved in all strains of HIV-1 and among 
the NC proteins of all ~ s  of the Oncovirime and Lemivifime subfalifilies of Retroviridae. 3"he zinc finger 
motif is esseraSal for selection of viral gemllfic RNA and assembly of new progeny vifions and for early everas 
in the viral replication cycle. Became of the absolute conservation and roles in two setxtrate stages of the 
replication cycle, these rmtationally ir~oleram nx~s  are ideal targets for arfi-retroviral therapy. Utilizing recerily 
developed assays, ram-erous conpamds have been idemified that coraain defined furctional groups which react 
with the CL-'HC lmdf, including C-nitrosos, disulfides, disulfoxides and thiuratm. ~ on the functional 
group, the compounds nxxtify the thiolates of the CL-'HC nxXif through acetylatiort, nLxed disulfides between the 
congaaafl and the thiolates or disulfide bond fornmion between the thiolates of the fingers. ~ exhibited 
selective capacities to attack the zinc fingers of purified p7NC protein, to modify the p7NC within intact virions 
and to directly im~vate HIV-1 infectivity, q-hiuvan~, which ~ disulfide lx~ds arr~g the zinc finger 
thiolates and inactivated il-aact viriom of distar~y-related retrovimses, are generally known to have very low in 
vivo toxicity, and t e ~ y l t h i u m m  disulfide (Alaalxtse) is an FDA-approved &-ug. In addition, the NCI Drug 
Discovery Program has identified aid developed a nmt~er of proprietary con~ards that belong to a new class 
of zinc finger-reactive comixxux£, which are effective against laboratory and field isolates of HIV- 1 (including 
lnonocytotropic and drug-resistam strains), H1V-2 and S1V. These comtxan~ blocked production of new vires 
from previously infected cells, inactivated cell flee vints, nxxfified pTNC in the vires and showed high synergy 
in combination with currerdy utilized anfiviral conpan~.  Amalxtse and ott~ of the comlxalnds are being 
evaluated for in vivo efficacy in both ia¢ire and n o n - h ~  primate nlxlels of mtmviral infection. HIV- 1 p7NC 
protein finc fingers exhibit a previously tmrecognized mcleophilic nature that may prove filndalmmal for 
development of novel classes of ratiomlly designed anliviral drugs. 
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