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1. Sweeps occur in HIV

2. Nonsynonymous sites   
recover faster than 

synonymous sites

Take home message
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1974: Maynard-Smith and Haigh

The hitch-hiking effect of a favourable gene. 
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Classical (hard) sweep
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Classical (hard) sweep
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Adaptation may not leave a 
sweep signature
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Sweeps have lost some of their appeal
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Why study sweeps in HIV?
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A patient is infected once
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Virus is stuck in the patient
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Follow patient / virus over time
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Follow patient / virus over time
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day 0 day 92 day 212 day 405

Follow patient / virus over time
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Beneficial mutations known

TCCCTAGTTTAGTCTCT

TCCCTAGTATAGTCTCT not resistant

resistant
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We can follow many patients
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day 0 day 92 day 212 day 405

Data for current study

not
resistant

not
resistant

not
resistant resistant

27 x control 30 x fixation

(Data from Bacheler et al, 2000, AAC)
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Fixation of resistance mutation 
reduces diversity

 - 66 % 

27 x control 30 x fixation
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Both hard and soft sweeps 
occur

30 x fixation

23 x 

K103N mutation

AAT AAC
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30 x fixation

23 x 

K103N mutation

AAT AAC

4 x AAT fixed

11 x AAC fixed

8 x AAC and AAT
SOFT SWEEP

Both hard and soft sweeps 
occur
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30 x fixation

23 x 

K103N mutation

loss of 
diversity

  - 77 % 

  - 46 % 
AAT AAC

4 x AAT fixed

11 x AAC fixed

8 x AAC and AAT
SOFT SWEEP

Both hard and soft sweeps 
occur
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Hard sweep example
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Soft sweep example
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Diversity recovers
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before 0 0-180 180-700
days after detection
of sweep
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Diversity recovers
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  - 66 %   - 63 %   - 53 % 

before 0 0-180 180-700
days after detection
of sweep
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Non-synonymous sites recover faster

before 0 0-180 180-700
days after detection
of sweep



  

@pleunipennings

Non-synonymous sites recover faster
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  - 32 %   - 28 %   + 5 % 

  - 66 %   - 63 %   - 53 % 

before 0 0-180 180-700
days after detection
of sweep
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Why is recovery faster for non-

synonymous sites?
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Negative feedback speeds 

recovery
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Negative feedback speeds 

recovery

dH
dt

=−sH+2udH
dt

=−( 1
N

)H+2u
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Negative feedback speeds 

recovery

dH
dt

=−sH+2udH
dt

=−( 1
N

)H+2u
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t half=log (2)N t half=log (2)/s
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Non-synonymous sites recover faster

  - 32 %   - 28 %   + 5 % 

  - 66 %   - 63 %   - 53 % 

before 0 0-180 180-700
days after detection
of sweep
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Non-synonymous sites recover faster

  - 32 %   - 28 %   + 5 % 

  - 66 %   - 63 %   - 53 % 

THANK 
YOU!

before 0 0-180 180-700
days after detection
of sweep
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