Recovery of genetic variation
in HIV
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1. If recovery fast, then equilibrium assumptions
justified

genetic

» time

2. Recovery tells us about evolutionary
parameters
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Genetic diversity never reaches expected equilibrium
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Adaptive potential during treatment interruption
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Neutrality
el Mutation e

2p(1-p)

p (frequency of allele 1)



Strong selection

H

2p(1-p) = 2p

p (frequency of allele 1)



Strong selection dH
dt
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TCCCTAGTATAGTCTCT susceptible virus

|

TCCCTAGTTTAGTCTCT resistant against drug X
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118 treated patients
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Example: patient 89
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Only use patients with complete, hard sweep
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before sweep . H = H
 after sweep:H,=H(1—e ")
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Estimated t_half values

Recovery is
relatively fast
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Estimated t_half values

Recovery is
relatively fast
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Estimated t_half values

Recovery is Recovery is
relatively fast faster for
R non-syn
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Estimated t_half values

Recovery is Recovery is
relatively fast faster for
3 non-syn
® .
median t_half = 92 days .\ mutations
=~ 60 generations |@= ®
— Ne = 901! \ median t_half = 70 days
= 45 generations
H_pred = 0.005 9
P = S .\*\\\ —s=1.5%
H ~ (0.02 . B
_0bs =0.025 '\ ‘ H_pred = 0.003
Times too fast & N estimates too low? H obs = 0.01

Mutation rate higher?
Generation time faster?
Migration?



Migration?
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* Recovery can be predicted & observed



* Recovery can be predicted & observed

* Predictions and observation: faster for non-syn
sites

 ratio nonsyn:syn polymorphism will be high at first and go
down during recovery

 this can explain why European humans have high ratio
nonsyn:syn polymorphism (Lohmueller et al 2008)



Conclusions

* Recovery can be predicted & observed
* Predictions and observation: faster for non-syn sites

 ratio nonsyn:syn polymorphism will be high at first and go down
during recovery

 this can explain why European humans have high ratio
nonsyn:syn polymorphism (Lohmueller et al 2008)

* Recovery in HIV data is variable, and mostly fast

 Parameter estimates inconsistent w. steady state
values

* Due to wrong estimates/assumptions for mutation
rate, generation time, migration?
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Drosophila melanogaster HIV & v HIV
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Questions?
Suggestions?
Thank you!
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