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Introduction

Introduction

@ Some bacteria can be maternally transmitted. (i.e.: Wolbachia, Rickettsia
and Spiroplasma).

o The infection is maintained in the population even though it kills male
infected individuals in an early life stage, since there is a resource allocation
to the females through sibling cannibalism.

o This results in a population with a female-biased sex ratio.
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Introduction

"4 Questions and main points

To propose a model of male-killing infection that incorporates sibling
cannibalism:

o Under what conditions can sibling cannibalism explain the persistence of
male-killing bacteria?

o How does the aphid population dynamic affect the persistence of infection?

The proportion of infected individuals in the total female population relates
to the persistence of infection.
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The model

% 4§ Writing the equations

Eggs population (E):

52— (proin) = () - (M) - ()

ﬁ 1/2 (AﬁAmn)

=B S CEq(wf A iAG+wiAm)— vEi — Eq
dt aXAﬁ+Amn fi(wi Am + wiAs + wi Afm) YEf nEeEs
eggs cannibalism hatching  mortality
production

B: Aphids ; a: mating rate; x:infection rate; v: hatching rate; u: mortality rate;
w: cannibalism rate, w; > w!

_(c-¢)B
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0.

§ Writing the equations

Adult population (A):

dA.y _ (hatchin

g) — UaAL A
dt rate HaZbo AT

pa = f(A, B, C)

Ar: Total population of adults; B: Aphids population, C: Cannibalism. V. gr:

dAs
; I — YEi —paAsAX ()
t ~—
hatching
—pt — 3)
e B+ C(>. wE)
el
A
N— ————
feeding
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B ] Eggs equations

% = B”%W,Q% — CEf(w] Am + wiAs + W Am) — vEi — neEs  (4)
% = Bl/zaxo,QH — CEmi(w] Af + wiAs + W Ag) — peEmi (5)
% = Bl/zax% +BY2a(1 - X)% (6)

— CErp(wnAs + whAf + wiAm) — vEm — peEn

— CEpp(wpAs + whAs 4+ wiAm) —
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dAsi
Efi — AuaAsA
g = VEi — AuaAs (8)
dAfn
= vEi — A\uaAmA
ar — VEi = AuaAs (9)
dAmn
= vEfi — ApuaAmnA 1
dt YEfi — AHA (10)
— o l-¢
A B+ C(3_ wE)
A DAL
A
—_—
feeding
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Results and Discussion

| Population Dynamics

populations
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Results and Discussion

Aphid’s impact (Momentaneous)
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Results and Discussion

Aphid’s impact (Long-term)
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Conclusions

Conclusions

o If infected females were lower in fitness than non-infected they
would go extinct. However, they do not.

o Cannibalism can explain the maintenance of infection, even
without horizontal transmition...provided there is preferential
access to the “dead” eggs.

o A higher amount of aphids means a lower prevalence of infection.
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