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Parasitic nematodes are more likely to be outcrossing than their free-living relatives

WHAT USE IS SEX? The Nematode Phylum

Outcrossing is costly, yet outcrossing is ubiquitous Consensus of 2700 Bayesian-inferred trees: | 62 species
Modified from Meldal et al. 2007

THE RED QUEEN HYPOTHESIS 0024331
A0
Outcrossing is maintained by antagonistic O\ W
coevolution between hosts and parasites
Prediction of the Red Queen: Outcrossing
should be more common in parasitic species than
in free-living relatives
WVe test this |
prediction in the
Nematoda J\ / §4
’ s A
Nippostrongylus brasiliensis "" SA) A
Claire Hoving | \,’;31 e , §
Is outcrossing more frequent in parasitic vs. C}(\Cﬁ
O O
free-living taxa? "o? *0°
Outcrossing %7 o'
o) (0
0-3 I Expected 0000 ooﬁﬁ
0.45 Observed Rt ﬁ\‘\ 00%
\" ® Oo O °
0.4 R Mating System ®0050o JILIITIY | %600° Lifestyle
035 . O Outcrossing = 72% B Free-living = 49%
> . . .
U 03 A Uniparental selfing/asex = 28% B Parasite = 51%
0 P
= 0.25 *
g Indicates plant parasites (45%) é%? |
I.t 0.2 Remaining 55% are animal parasites w
0.15 Does the association of parasitism and outcrossing
0.1 remain when we account for phylogeny?
0.05
MATING SYSTEM
0 . . . . .
Free-living Parasitic Test of phylogenetic association: | Qytcrossing Uniparental
YES LIFESTYLE  Parasite ) -
|62 taxa: frequency of outcrossing in parasitic Free-living - +

species significantly exceeds expectation YES

Consistent with findings by G Bell in 1982 Masterpiece of Nature Significant correlation between parasitism and outcrossing

How does the association of parasitism and
outcrossing arise?

Transitions between parasitic and free-living lifestyles
depend upon mating system

Probability of evolutionary transitions:
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Loss of uniparental parasites: lineages transition

to free-livingl more frequently than do outcrossing

parasite lineages?

Gain of outcrossing parasites: uniparental
parasite lineages transition more frequently to
outcrossing” than to free-living T

But not all parasites outcross:
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Free-living lineages also only 62% outcrossing

98% outcrossing

Future Directions

* Contrast extinction rates in uniparental vs.
outcrossing lineages
* What is unique about plant parasites! Degree of
host-parasite coevolution?
Investigate: specificity; ecto- vs. endoparasitism
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