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i Evolutionrof Viral Mutations

AMutations arise because HIV ' -1 RT makes
spontaneous errors (1 in 10 ' 4)

AHIV'-1 genome:is 10 000 (10 ' ©4) bases long; therefore
1 error each time the genome is replicated

AProduction of virus =10 ' (° to: 1019 virions perday ' -
guasispecies

A Every possible mutation present in quasispecies
before ARV therapy



Dr Michelle Gordon October 2009

* Howdrugaesistance arises
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How drug resistance arises. Richman, DD. Scientific American , July 1998
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Emergence-ofiresistance

A Resistant mutants emerge as a result of

i

i

genetic barrier (selective pressure of a regimen).
residual replication (potency of a regimen).

Drugs differ with respect to their genetic barrier and time: it takes to
develop resistance.
4 lntchange Y aachange Y resistance = LOW genetic barrier

» >lntchangeatl st and 2nd codon position Y aachange Y . r e s i =UOWgenetic
barrier, but slightly longer to emerge

A >1 mutation (accumulation) Y resistance = higher.genetic barrier

Escape mutants will continue to replicate and develop additional
(secondary/compensatory) mutations to:

» further increase resistance (decreased drug susceptibility)
A bhncrease wvioral fiitness (Acompensatory mut at
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i Disappearance ofiresistance

A When treatment interrupted
A No drug selection of quasispecies
A Wild -type -becomes dominant

A Drug -resistant strains no longer detected
by genotyping assays

A Still minority population that canre -
emerge if selection pressure re -applied
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i Antiretroviral-drugs

A 5 classes drugs
APR Inhibitors (P1s) (9)
ANucleoside/nucleotide RT Inhibitors (NRTIS) (8)
ANon -nucleoside ‘RT Inhibitors (NNRTIs) (4)
AFusion:Inhibitors (2)
Alntegrase - Inhibitors (1)

A Current therapies imperfect because:
ARegimen complexities
AT oxicities
ADrug resistance
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Relationship between drugiconcentration,
vinal suppression.andradverse effects
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A adequate drug concentrations are need in order to bring about
desired pharmacological and virological effects.
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Pls and Resistance

tTargets HIV -1 PR

T Attaches to the PR binding cleft that recognizes
and cleaves precursor polyproteins

A Most PR resistance mutations alter the structure of
the substrate cleft

ACauses resistance by reducing the binding affinity between
the inhibitor and the mutant protease enzyme.

A Mutations also occur in the flaps

tfcompensate for loss of fithess



