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Drug-Resistant HIV-I Mutants May Undergo Further Mutations in their Reverse 
Transcriptase (RT) under Continuous Pressure of HIV-l-Specific RT 
Inhibitors 
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3000 Leuven, Belgium and 2Department of Biochemistry I, Karolinska 
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A mutant human ~mm,modeficiency virus type 1 (HIV-I) strain selected 
for resistance against nevirapine and containing Cys in stead of Tyr at 
position 181 (YIglC) of its reverse transcriptase (RT) was kept under the 
continuous pressure of high concentrations (2.5-10 ~g[ml) of the HIV-I- 
specific RT inhibitors TIBO R82913, pyridinone L697661, nevirapine and BHAP 
U88204E. Treatment of the HIV-I (YlglC)-infected CEM cell cultures with 
BHAP at i0 ~g[ml did not prevent a productive virus infection, although it 
markedly delayed virus breakthrough. The BHAP-resistant HIV-I strain that 
originated under these conditions contained a novel mutation at RT position 
181, where Cys (codon: TGT) appeared to be replaced by Ile (codon: ATT), 
which represents a double mutation of the 181th codon. The virus mutant 
containing Ile at position 181 proved exquisitely resistant to all HIV-I- 
specific RT inhibitors (i.e. BHAP, nevirapine, TIBO, pyridinone), and the 
reverse transcriptase containing the YlglI mutation was also found to be 
highly resistant to the HIV-l-specific RT inhibitors. In one of the mutant 
HIV-I (YI81I) populations traces of a 181 Phe-containing HIV-I strain were 
detected. Therefore, we postulate that the HIV-I (YIglI) strain was derived 
from the HIV-I (YIglC) strain through the intermediate HIV-I (YI81F) 
strain. At the molecular level, codon 181-Cys (TGT) may have mutated to 
codon 181-Phe (TTT) and subsequently to codon 181-Ile (ATT). 
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R e s i s t a n c e  of HIV to ant lv i ra l  d r u g s  is t h o u g h t  to be  one of the  fac tors  r e spons ib le  for 
t h e r a p e u t i c  fa i lure  in  AIDS pa t ien ts .  Some of the  m u t a t i o n s  of the  viral  genome  w h i c h  confer  
d r u g  r e s i s t a n c e  h a v e  b e e n  ident i f ied.  T h i s  s t u d y  is focused  on  t he  poss ib i l i ty  t h a t  ce l lu l a r  
factors ,  o the r  t h a n  vi ra l  m u t a t i o n s ,  could impa i r  the  ant lvi ra l  ac t ion  of AZT aga ins t  HIV. 

First ,  it h a s  b e e n  d e m o n s t r a t e d  t h a t  a ceUular llne, n a m e l y  CEM VBL100, r e s i s t a n t  to 
V i n b l a s t i n e  a n d  exp re s s ing  t he  m u l t i - d r u g  r e s i s t ance  (MDR) pro te in  gp-170  is  l ess  su scep t i -  
ble to t he  an t iv i r a l  ac t ion  ofAZT (Antonell i  et  al. AIDS a n d  H u m a n  Retrovir.  8, 1839,  1992). 
O t h e r  e x p e r i m e n t s  have  ind ica ted  t h a t  AZT itself  c a n  Induce  cel lu lar  fac tors  confer r ing  d r u g  
r e s i s t a n c e .  Cell  l ine,  p r e l i m i n a r l y  ca l led  C E M a z t ,  r e s i s t a n t  to t h e  a n t i v i r a l  a n d  c y t o s t a t i c  
ac t iv i ty  of AZT h a s  b e e n  o b t a i n e d  s i m p l y  by  p r o p a g a t i n g  t h e  cel ls  in  the  p r e s e n c e  of AZT. 
T h e s e  cel ls  b e c a m e  r e s i s t a n t  to the  a n t i g r o w t h  act ivi ty of AZT (IC50 for CEM = 50 uM; IC50 
for  C E M a z t  > 1000  uM). More  i m p o r t a n t l y ,  t h e s e  ce l l s  s u p p o r t  HIV-1 r e p l i c a t i o n  in  t h e  
p r e s e n c e  of i n h i b i t o r y  c o n c e n t r a t i o n s  of AZT (ID50 for HIV: CEM= 8 riM; CEMazt  200  niVI). 
F u r t h e r m o r e ,  i n t r a c e l l u l a r  a c c u m u l a t i o n  of AZT was  d i m i n i s h e d  in CEMazt  a s  c o m p a r e d  to 
t he  p a r e n t a l  cell l ine.  I n t r i g u i n g  r e s u l t s  however  have  b e e n  o b t a i n e d  w h e n  t h e s e  cel ls  we re  
e x a m i n e d  for t h e  e x p r e s s i o n  of gp 170. In fac t  only a t r a n s i e n t  e x p r e s s i o n  of the  MDR pro-  
t e i n  i n d u c e d  b y  AZT w a s  o b s e r v e d ,  wh i l e  d u r i n g  a n d  a t  t he  e n d  of t he  s e l e c t i o n  p r o c e s s  
CEMazt ,  a l t h o u g h  d isp laying  a h igh  degree of r e s i s t ance  to AZT, do no t  show a n y  s ign i f ican t  
e x p r e s s i o n  of gp 170 on  the  cell m e m b r a n e .  These  f ind ings  indica te  t h a t  o the r  m e c h a n i s m  of 
cell r e s i s t ance ,  act ive on  the  cell m e m b r a n e  or  intracel lular ly,  m a y  be  r e spons ib le  for decrea-  
sed  act ivi ty of an t iv i ra l  drugs .  P re l lminar  evidence indica te  t h a t  t h i s  by  h y p o t h e s i s  is  real.  In  
c o n c l u s i o n  t h i s  s t u d y  s u g g e s t s  t h a t  ce l l -med ia t ed  A Z T - i n d u c e d  m e c h a n i s m ( s )  of a c q u i r e d  
r e s i s t a n c e  to AZT m a y  a lso  exist .  The  role of t he se  m e c h a n i s m s  in the  c l inical  pa thob io logy  
of l o n g - t r e a t m e n t  wi th  AZT is still to be  ascer ta ined .  
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