Impact of linked selection on demographic inference: insights from the Inverse Instantaneous Coalescence Rate (IICR) Simon Boitard 1 , Lounès Chikhi 2,3 , Olivier Mazet 

THE IICR (MAZET et al, 2016)

• For a given evolution model, the IICR is a function λ() defined by

1 λ(t) = dP(T 2 = t) P(T 2 ≥ t) , t ≥ 0 in 2N e units
• The IICR λ() is the quantity estimated by PSMC.

• It corresponds to the temporal trajectory of N e if and only if the population considered has always evolved under panmixia.

LINKED SELECTION UNDER PANMIXIA

• K genomic classes with relative proportion a i .

• Class i evolves under the WF model with λ i N diploids.

IICR(t) = K i=1 a i P(T i 2 ≥ t) K i=1 a i dP(T i 2 = t) = K i=1 a i e -µ i t K i=1 a i µ i e -µ i t , µ i = 1 λ i

General results

• IICR (t) > 0 FUNDING

spurious signal of N e decline • IICR(0) = 1 K i=1 a i λ i • IICR(t) → λ max as t → +∞ Example: K = 2, λ 1 = 0.1, λ 2 = 1 (neutral) COMBINING VARIOUS FORMS OF SELECTION K = 3: λ 1 = 0.1 (BGS & sweeps), λ 2 = 1 (neutral), λ 3 = 3 (balancing).

4 1:
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→

  BGS & sweeps (resp. balancing sel.) affect recent (resp. ancient) IICR → Stronger effect of balancing selection for the same proportion. REALISTIC N e DISTRIBUTIONS Estimated for Drosophila melanogaster from polymorphism and divergence data, discretized into K = 25 classes. Gossmann et al (2011) Elyashiv et al (2016) LINKED SELECTION AND STRUCTURE Class i evolves under an island model with n demes, scaled migration rate M = 4N m (not affected by selection) and deme size λ i N. Example for n = 10, K = 2, λ 1 = 0.1, λ 2 = 1: → Close to panmixia (see poster left column) for large M . → IICR plateau ↑ as M ↓ (general property of structured models). → Selection effect weaker than under panmixia for M ≤ 1. → Counter-intutive effects: IICR sometimes ↑ as selection proportion ↑.LINKED SELECTION, HUMAN STRUCTURE & IICR • Demographic model (black): Island model with no population size change but 4 changes of M over time mimicking the human PSMC (Mazet et al 2016). • With selection (red): λ() distribution from Gossmann et al (2011). → Limited effect of selection except in ancient past.