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BACKGROUND

® The HIV-1 protease inhibitor (PI) atazanavir has
a distinct genotypic and phenotypic resistance
profile relative to other PIs. It has been previously
demonstrated! that the protease substitution I50L is a
primary mutation encoding resistance to atazanavir.

® Analysis by site-directed mutagenesis® in the laboratory
strain NL4-3 and three clinical isolates revealed that the
presence of I50L led to increased susceptibility for 6 PIs
(other than atazanavir).

® Biochemical and biophysical studies® revealed that
presence of I50L led to increased affinity for protease by
PIs other than atazanavir.

e We previously presented the prevalence of I50L between
1998 and 2005 in a large genotypic database and the
impact of I50L alone and in combination with 1 to 5
primary PI mutations on predicted PI susceptibility?.

® Here we report the further study of a large genotypic

database for isolates containing the protease mutation
I50L. By analyzing the mutational profiles of these
sequences, we extend the characterization of I50L.

We examined its contribution to clinically relevant
resistance and predicted susceptibility to PIs, including
the previously uncharacterized inhibitors darunavir and
tipranavir.

® We examined routine clinical isolates received at Virco
(excluding clinical trials) between 1999 and 2006 for
the presence of I50L. These isolates were paired with
other sequences in the database having like patterns
of primary PI mutations as defined by IAS-USA?. The
isolates could have other secondary PI mutations that
were not considered in this analysis.

Using vircoTYPE (ver. 4.1), the median predicted FC value
for each mutational pattern was determined for all PIs, in
the absence and presence of I50L respectively. For each
mutational profile, a ratio of the median predicted FC (in
presence of I50L: in absence of I50L) was determined

for all PIs.

I50L-related shifts in predicted FC were evaluated using
relevant PI-specific ritonavir-boosted Clinical Cut Offs
(CCOs) and 3 possible resistance categories: Maximal
Response, Reduced Response or Minimal Response. A
change across two categories in resistance was deemed
Major and a change across one category was deemed
Minor.
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FiGURE 1. THE PERCENT PREVALENCE OF PROTEASE MUTATION I50L
AMONG ROUTINE CLINICAL ISOLATES RECEIVED AT VIRCO, SHOWN BY

SIX=MONTHLY INTERVALS BETWEEN 1999 AnD 2006.

TasLe 2. Tve Major AND MiNoR SHIFTS IN ResiSTANCE CALLS DUE To I50L-RELATED

DECREASE IN MEDIAN FC AMONG THE MUTATIONAL PROFILES ANALYZED (N=31).

Major SHIFT MinoR SHIFT
PROTEASE INHIBITOR (2-CATEGORY CHANGE) (1-CATEGORY CHANGE)
Atazanavir/r 12.9% (4/31) 71% (2 2/31)
Darunavir/r 0 6.5% (2/31)
Fosamprenavir/r 0 22.6% (7/31)
Indinavir/r 0 48.4% (15/31)
Lopinavir/r 6.5% (2/31) 41.9% (13/31)
Nelfinavir 3.2% (1/31) 45.2% (14/31)
Saquinavir/r 3.2% (1/31) 19.4% (6/31)
Tipranavir/r 0 19.4% (6/31)
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plateau at 0.7% in 2006

clinical implications were not clear®.
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SCATTER PLOT OF INDIVIDUAL ISOLATES FOR THE DISPLAYED MUTATIONAL PROFILE IN THE PRESENCE (+) AND ABSENCE (') OF I50L.

e Previous studies concluded that I50L confers resistance to atazanavir
and susceptibility to other PIs*¢. Since these conclusions were based on
studies in a very limited number of laboratory and clinical isolates, their

® The linear model which is the underlying engine for vircoTYPE
predictions*, assigned Resistance Weight Factors (RWF) to I50L such that

. MuTATIONAL PROFILE, MAXIMUM FC 0BSERVED
AND SCATTER PLOT FOR ATAZANAVIR.

® The prevalence of I50L increased from 0.01%
in the period up to 2003 (prior to atazanavir's
approval) to 0.7% in 2006 (Figure 1).

We examined a total of 224,813 routine
clinical isolates of which 474 contained I50L,
corresponding to 380 unique mutation profiles.
Of these, 457 and 41,001 samples with and
without I50L respectively (comprising 66
mutation profiles) had one or more concurrent
primary PI mutations as defined by IAS-USAZ2.

A further selection of a minimum of >3 samples
in each profile yielded 307 and 37,098 samples
with and without I50L respectively (N=31
mutation profiles).

The presence of I50L caused decreased
susceptibility to atazanavir in all 31 mutational

contexts as the ratio of predicted FC (+I50L:-
I50L) was >1 (Table 1).

The predicted FC ratio for other PIs revealed
that a majority of the mutational patterns
demonstrated I50L-related higher susceptibility
as follows: amprenavir (25/31), darunavir
(30/31), indinavir (31/31), lopinavir (31/31),
nelfinavir (28/31), saquinavir (29/31) The
predicted FC ratio for mutational patterns
resulting in higher susceptibility for tipranavir
was relatively modest: 13/31, while 8/31
showed no change (Table 1).

The largest I50L-associated shifts in median
predicted FC were: atazanavir (1.2 to 42.4),
amprenavir (10.2 to 3.2), darunavir (3.3 to
0.5), indinavir (13 to 0.5), lopinavir (34.9 to
1.3), nelfinavir (22.3 to 1.3), saquinavir (5.2 to

Foup cxaNGE (FC ) 0BSERVED FOR ALL Pls IN THE PRESENCE (+) AND ABSENCE (=) OF I50L FOR THE INDICATED MUTATIONAL PROFILE.

33F 50L

TPV/r-
TPV/r+

Protease Inhibitor (+/-50L)

20 25
Fold Change

SQV/r-

APV/t+

® For comparison, a similar analysis of the sensitizing effect of the reverse
transcriptase mutation M184V on sensitivity to zidovudine was evaluated.
An examination of 566 mutational profiles in presence and absence of
M184V revealed that while the presence of M184V caused a minor or

C. MuTATIONAL PROFILE, MAXIMUM FC OBSERVED AND SCATTER PLOTS
FOR INDINAVIR, LOPINAVIR, NELFINAVIR AND SAQUINAVIR.
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one-category shift in sensitivity to zidovudine for 30% of the mutational

(data not shown).

® Qur analyses extend and confirm previous observations on I50L-

profiles, no profiles showed a major or two-category shift in sensitivity

associated increased susceptibility of PIs other than atazanavir, in a large

database of routine clinical isolates.

it conferred resistance to atazanavir and varying degrees of susceptibility

to other PIs.
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. THE NUMBERS OF ISOLATES ARE INDICATED IN PARENTHESIS ON THE X AXIS. THE HORIZONTAL BAR IN EACH COLUMN INDICATES MEDIAN FC.
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ConcLusion

® The presence of PI mutation I50L is associated with
resistance to atazanavir and increased susceptibility
to other PIs in a variety of protease mutational
backgrounds.
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0.3), and tipranavir (29.9 to 5.2). A graph of
representative mutational profiles exhibiting the
largest shift for indicated PIs and a scatter plot
of every isolate in the same mutation profile is
shown in Figure 2.

Clinical relevance for the median predicted FC
value of each mutational pattern was provided
by comparison to drug-specific CCO values.

An evaluation of the I50L-related shifts in
resistance categories revealed that, a varied
number of the mutational patterns (range: 6.5%
for darunavir to 71% for atazanavir) caused a
minor shift across one-resistance category. A
major shift across two resistance categories
was observed across a smaller range (12.9%
for atazanavir to 3.2% for nelfinavir/saquinavir
(Table 2)).

FiGURE 2. FoLD CHANGE 0BSERVED FOR ALL Pls IN THE PRESENCE AND ABSENCE OF I50L, AND SCATTER PLOT OF INDIVIDUAL ISOLATES FOR THE DISPLAYED MUTATIONAL PROFILE
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