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Co vas ceka

Pouzita ekologicka a evolucni terminologie
e Uvedeni do souvislosti souCasneho vyzkumu
e Studovany organismus + design experimentu
e Vysledky studie

o Dusledky studie a co zkoumat dal



Functional Ecology

Functional Ecvlogy 2012 do 10.111155.1365-2435.2012.02051 x
Parental diet has strong transgenerational effects on
offspring immunity
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School of Biological and Chemical Sciences. Queen Mary, University of London, Mile End Road, London, ET14NS UK

Summary

1. Transgenerational effects of immune stimulation on offspring immunity are widely reported
from insects, but we know very little of how other aspects of the parental environment affect
oflspring immune reacuvity.

2. We reared male and female moths Plodia interpunciella on either good- or poor-quality food
and then also raised their oflspring on onc of the two diet qualities. We found strong transgen-
erational effects on immunity: in general. if only one parent received the poor diet, reductions
i immunity were observed whether that parent was the mother or the father, and the lowest
offspring immune reactivity was observed when both parents received the poor diet.

3. The mechanism behind these effects is not known, but they could be caused either by
imprinting. whereby the parent gives the offspring a cuc such as an epigenctic mark that
changes the offspring phenotype. or by the mother allocating fewer resources to their offspring
when the diet was poor. Two lines ol evidence point towards imprinting: the strong paternal
effects and the observation that the size of these effects was either unchanged or increased
when the oflspring were [ed u good-quality diet themselves.

4. Weight was also reduced when cither parent was fed a poor diet, except when both parents
had a poor diet and the offspring were raised on good food, contrasting with the increased
rates of obesity seen in vertebrates when either parent is raised on a restricted diet.

3. Overall, the effects of parental diet on offspring weight and immune reactivity are substan-
tal and 1 some cases are equivalent to thal ol the diet thul the oflspring itsell consumes.



Vysvétleni termint

e Imunitni systéem hmyzu
e DediCnost
o Epigenetika

EPIGENETIC MECHANISMS
are affected by these factors and processes:

HEALTH ENDPOINTS
* Cancer

* Autoimmune disease
Diabetes

. FACTOR

The binding of epigenetic factors to histone “talls®
alters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA
to be activated. &




Proc takovou studii delat
]

o U hmyzu studovan jen mezigeneracni vliv
Jinfekce” na imunitni system

o Pfitom u obratlovcu ovlivauje fungovani
imunitniho systému potomku mnoho udalosti
v zivoté rodiCe (vCetne jeho vyzivy)

e ,Spojitost” (trade-off) mezi imunitou a dalSimi
,lastnostmi® organismu (traits)

e U hmyzu znam vliv potravy rodiCu na velikost
vajiCek — velikost téla potomku



Studovany organismus

e Plodia interpunctella (Hubner, 1813)
e ZavijeC paprikovy (toto neni mol)
Skudce potravin v domacnostech i skladech
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Design experimentu a analyza dat

Dlouhodoby chov — z néj 7x200 dospélcu — vajiCka (budouci rodice)
umisteny jednotlivé do nadobek

Larvy krmeny ,dobre” (pseniéné otruby:pivovarské kvasnice:glycerol; 10:1:1)
nebo ,Spatné”(pseniéné otruby:pivovarské kvasnice:glycerol; 20:1:1)

Na konci 5. instaru zvazeny, urCeno pohlavi a odebrana hemolymfa

Vylihly dospélci (= rodiCe) spareni (vznik vSech kombinaci potravy)

Jejich vajicka (= potomci) absolvuji stejnou proceduru

Vysledkem je 2722 potomku od 122 rodiCovskych paru (family)

Nepovinné: Data analyzovana pomoci LME: zavisla proménna pocet
hemocytu nebo aktivita fenoloxidazy; ,family” jako nahodny efekt;
hmotnost potomka jako kovariata; potrava otce, potrava matky,
pohlavi, potrava a vzajemné interakce jako pevné efekty



dopad potravy na rodicCe
(fenotypova plasticita)

Vysledky I. -

Vliv potravy na télesnou hmotnost, poCet hemocytu a aktivitu fenoloxidazy
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vliv na aktivitu fenoloxidazy u
potomku

Vysledky II. -

Vliv pohlavi, potravy a potravy rodicu na aktivitu fenoloxidazy

Female offspring Male offspring
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vliv na pocet hemocytu
u potomku

Vysledky |lI. -

Vliv pohlavi, potravy a potravy rodi¢u na poCet hemocytu

Female offspring } Male offspring
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Dusledky a co dale studovat
]

e Potrava rodiCu ma tedy i u hmyzu znaény dopad na
iImunitni systém potomku

e Jedna se o vliv ,,pFidéIenyCh zdroj(]“ (napf. velikost vajicek)
nebo o ,,imprinting“ (nezavisly na zdrojich napf. metylace, histony)?

e Smer interakce potrava rodiCexpotrava potomka (vliv
potravy potomka je vétsi pfi dobré potravé rodicl)
naznacuje, ze se jedna o ,imprinting” nezavisly na
pridélenych zdrojich



Dusledky a co dale studovat
]

e Jsou tyto mezigeneracni vlivy na imunitni systém
hmyzu adaptivni Ci nikoli?

o Adaptivnost testovatelna porovnanim ,velikosti"
mezigeneracniho vlivu napric druhy, ktere se lisi
,podobnosti podminek prostredi zazivanych rodicCi a
potomky*

e Chybi otestovat realny efekt (vystavit ruizné krmené
jedince ruzné krmenych rodicu) skutecnému
patogenu a sledovat jejich prezivani, vliv patogenu
na uspesnost reprodukce atd.



Déekuji za pozornost!

VSechny pouzité grafy byly prevzaty z prezentovaného ¢lanku a vSechny
pouzité ilustracni obrazky byly ukradeny ze serveru wikipedia.org



