Coexistence and coevolution of viral populations with distinct genotypes in patients failing treatment with protease inhibitors
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Seven patients were identified who experienced virologic treatment failure Q 34 mo
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while continuously receiving treatment with protease inhibitors, and for whom
standard genotyping ultimately demonstrated the appearance of resistant strains

containing the L90M resistance mutation. 0 12 24 36 48
To evaluate the kinetics of appearance of the L90M mutation, viral mRNA was
months of Pl treatment
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extracted from all archived serum samples obtained following the initiation of 193L
therapy with protease inhibitors, and the protease gene was amplified by RT- MO GENOTYPES PRESENT ABUNDANCE
PCR. The proportion of sequences containing the L90M mutation was then
determined using the previously described technique in which total viral
sequences and those containing the L90M mutation are quantified by real-time ‘ ‘ 184V LOOM
PCR using primers that amplify either all viral sequences or amplify selectively M 27 L24] M461 154V L63P A71V V771 V82T 99%
sequences containing the L90M mutation. This approach can detect minority The evolution of resistance profiles was evaluated for two patients by M46| L63P V771 V82T L90M 193L 1%
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At various times during the evolution of resistance in two patients, viral P ) L241 M461 154V L63P A71V V771 V82i }
pr_ot_ea§e sequer;?est.present t|n Iplasmatwer_e artr_lpllfled, u_sdlng tec?rtlrllquels tthat 1) Soon after the beginning of treatment failure, clones emerged that gave rise to M46l 154V L63P A71V V771 V82T LO90OM I193L 36%
mr:"'m'ze “Zcm;” '"3 '°';:‘1’3’(; S |( ong extension 'me:’ avol atr;‘ce o | t? papeé; all subsequent variants. This "bottleneck” occurred at a time when relatively M39  L24l M46l 154V L63P A71V V77l V82T 193L 55%
phase), and cloned. 50-100 clones were screened using the real-time few resistance mutations were present. MO GENOTYPES PRESENT ABUNDANCE M461 154V L63P A71V V771 V82T L90OM 193L 45%
approach described above. Clones representative of the populations with and " 42 V46l 154V L63P A71V V771 V82T LOOM 193L 100
without the L90M mutation were sequenced. . Patient 1 — addition of 154V + A71V + V82A :
The genotypes identified at various times after starting treatment with Patient 2 — addition of M461 + V82T M 0 K20R M36l L63P 100%
protease inhibitors are shown as dendrograms and in tabular form. The
abundance of the viral populations is calculated on the basis of the percentage of 2) On this resistance backbone, multiple additional resistance mutations were M 3 K20R M36l L63P V82A 98%
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clones with and without the L90M mutation. These values are generally added in varying combinations. Some mutations were only detected in K20R M36l L63P V82A LIOM 20/,
concordant with the results obtained by evaluation of viral populations in minority populations (e.g., F53L and M46L in Patient 1 ; V82l in Patient 2).
plasma by real-time PCR.
3) In both patients, two different relatively abundant genotypes were found to
coexist for several months. M24 K20R M36l 154V L63P A71V V82A
_ K20R M361 M46L 154V L63P A71V V82A
Patient1 K20R - M36l - 154V - L63P - A71V - V82A - 184V - 193L K20R M36l F53L 154V L63P A71V V82A 89% Quantitative evaluation of the emergence of the L90M mutation in patients
K20R - M361 I54:’\7 L63P - A71V - VB2A - LOOM - [93L K20R M36l 154V L63P A71V V82A 193L failing therapy with Pls revealed two distinct patterns:
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« Early and rapid emergence of the mutation in the majorit ral population.
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« Initial presence in minority population(s). These populations could either
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Patient 2 L24l - M461 - 154V - L63P - A71V - V771 - V82T - + 193L
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K20R M361 M46L 154V L63P A71V V82A LO9OM 193L ~27% Overall, these studies indicate that after an initial bottleneck, which can occur
K20R M36I F53L 154V L63P A71V V82A LO90OM relatively early in the evolution of resistance, resistance genotypes become more
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dominant. K20R M36l 154V L63P A71V V82A 184V 193L ) . ’ .
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K20R M36l 154V L63P A71V V82A 184V L9OM 193L | 89% several months, before emerging as the dominant quasi-species.




