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Long term suppression of human immunodeficiency virus type 1 activity in vitro by 
guanosine/thymidine oligonudeotides (GTOs). 
R. F. Rando§*, J. Ojwang§, A. Elbaggari~, G. R. Reyes§, K. Jayaraman§ and M. S. McGrath~ 
§Triplex Pharmaceutical Corporation, 9391 Grogan's Mill Road, The Woodlands Texas 77380 USA; 
~Department of Laboratory Medicine, University of California at San Francisco, San Francisco 
General Hospital, San Francisco 94110 USA. 

Oligonucleotide compounds composed of only guanosine and thymidine were able to 
significantly inhibit human immunodeficiency virus type-1 (HW-1) induced syncytia formation and 
virus production (as measured by p24 core antigen expression) in an acute infection assay system. 
The oligonucleotides did not share any homology with, or possess any complementary (antisense) 
sequence motifs to the HW-1 genome. The guanosine/thymidine containing oligonucleotides (GTOs) 
which demonstrated this anti-HIV activity contained natural phosphodiester (PD) linkages 
(backbones) between the nucleosides. One of the PD oligonucleotides tested was capable of 
inhibiting HW-1 induced syncytium formation and p24 production with a median effective dose in 
culture (ED50) in the submicromolar range. In addition, oligonucleotides tested were able to 
significantly suppress HW-1 p24 production at least up to 7 days after removal of the drug from the 
infected cell culture medium. The growth inhibition properties (toxicity) of this genre of 
oligonucleotides was determined to be well above the ED50 values which yielded high selective 
indexes. All measured activities of these molecules were increased when the PD backbone was 
replace with a phosphorothioate (PT) backbone in a sequence dependent manner. The enhanced anti- 
viral activity displayed by the sulfur group on the oligonucleotide backbone and the lack of any 
sequence specific interactions suggests that a percentage of antiviral activity of oligonucleotide based 
therapeutics is due to mechanisms other than those originally postulated for oligonucleotides. The 
good selective index of these compounds coupled with the prolonged suppression of HW-1 in culture 
after their removal from the infected cell culture, make this a class of compounds which warrant 
investigation as therapeutic agents to be used against HIV-1. 
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To date, no easily accessible animal  model of HIV latency and activation exists 
to pursue  basic science issues and to evaluate therapies.  To address the lack of 
an  an ima l  model  for la tency ,  107 OM-10.1 cells, a p romyelocy t ic  HIV- 
con ta in ing  cell line, were injected subcu taneous ly  into SCID mice. These 
previously  described (Antiviral Chem Chemother, 4:55-63, 1993) CD4 + cells 
grow as a solid tumor  within  the mice. Cells within the tumor  were found to 
be of h u m a n  origin, i.e., HLA-A/B/C posit ive and  H-2K d nega t ive  by flow 
cytometry.  The mice were injected in t raper i toneal ly  at  30 and 36 hours  prior 
to assay  with vary ing  doses of tumor  necrosis factor-a (TNF). The tumor  cells 
were  m o n i t o r e d  for a c t i v a t e d  HIV express ion  by d i rec t  a n t i - H I V  im- 
m u n o f l u o r e s c e n c e ,  sur face  CD4 + down modula t ion ,  and  pe r iphe ra l  p24 
ant igenemia.  Evidence for the presence of HIV was found in the cells obtained 
from the t umor  mass.  An increase in HIV was observed in the TNF t rea ted  
mice over control. Cu r r en t l y  we are inves t iga t ing  different  p a r a m e t e r s  to 
optimize virus act ivat ion in our in vivo system. The development  of an  animal  
model for HIV la tency  will pe rmi t  a be t te r  apprec ia t ion  for l a tency  in HIV 
pathogenes is  and rapid  evalua t ion  of  novel therapies  designed to block viral 
activation. (Supported in part  by the VA) 
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