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Modelovy organismus
Drosophila melanogaster

Mgr. Pavel Dobes, Ph.D.



Charakteristika druhu Drosophila melanogaster

= octomilka obecnga, bananova muska, common fruit fly

» tfida hmyz (Insecta), fad dvoukfridli (Diptera), Celed octomilkoviti (Drosophilidae)
= dospélcivelci cca 2-3 mm, larvy az dvakrat tak velke

= spadané a kvasici ovoce

= krmivo pro laboratorni a zajmové chovy, modelovy organismus (Charles W. Woodworth)




Zivotni cyklus

= kratky generacni cyklus — generacni Cas dva tydny pfri teploté 21°C

= velké mnozstvi potomkU — samicka naklade az 500 vajicek béhem deseti dni

eclosion y
egg laying

cca9 days > o 12'%‘ hod

from egg to adult embryo

hatching

4 24 hod
4 days & (12 hod)

pupal/larval apolysis 1st instar larva

4 days

“R 1st larval moult

prepupa len &7 24 hod
2nd instar larva

uparium formation o o
EER ' 2nd Jarval moult

3rd instar larva

48 hod




Chov a manipulace

" nenarocné na chov a prostor

chov v teploté mezi 20 a 25 °C (teplota vyznamné ovliviiuje délku Zivotniho cyklu)

prOsvitné nadoby s pénovou nebo vatovou zatkou

uméla potrava: rozdrcené bananove slupky s kvasnicemi
komercné dostupna média predpripravena média

standardni médium (voda, agar, bramborova kase v prasku, susené
kvasnice, cukr, kyselina askorbova, fungicid Nipagin)

anestézie komercnimi pfipravky (FlyNap® Anesthetic Kit), chladem, eterem nebo CO,

manipulace stéteckem pod preparacnim mikroskopem




Pohlavni dimorfismus

» y dospélch pohlavi (X:A pomeér) snadno identifikovatelné (konec abdomenu, sex combs)

" po vétsSinu reprodukce mohou samicky pouzit sperma uchované z prvniho pareni, proto
je pro kfizeni nutné vybirat nesparené samicky (8 — 12 hodin po vylihnuti)

genital arch




Pareni a krizeni

= pridani nékolika samicek (virgins) a mensiho poctu sameck{ na novou potravu
» samicky se mohou pafit uz cca 8 az 12 hodin po vylihnuti
= zasnubni tanec

= susené kvasnice podporuji pareni

a Orienting b Tapping ¢ 'Singing’

Female fly

d Licking e Attempting copulation 1 Copulation

Nature Reviews | Genetics


https://www.youtube.com/watch?v=zXXqQ2zJVMA

Genetika D. melanogaster

® 4 pary chromozom (X, Y, 2. a 3. metacentricky, 4. velmi maly)

= jeden z prvnich ZivocichU pouzivanych v genetice; dédicnost (T. H. Morgan, 1910)
» kompletné zmapovany genom (cca 15 tis. geno)

» polytenni chromozomy ve slinnych zlazach

= balancerové chromozomy s mnohocetnymi inverzemi, které znemoznuji rekombinaci
mezi nimi a jejich homologickymi protéjsky (zadny crossing over, udrzovani letalnich
mutaci v heterozigotnim stavu)




Genetika D. melanogaster
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The genome sequence of Drosophila melanogaster.
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Abstract

The fly Drosophila melanogaster is one of the most intensively studied organisms in biclogy and serves as a maodel system for the investigation of
many developmental and cellular processes common to higher eukaryotes, including humans. We have determined the nucleotide sequence of nearly
all of the approximately 120-megabase euchromatic portion of the Drosophila genome using a whole-genome shotgun sequencing strategy supported
by extensive clone-based sequence and a high-quality bacterial artificial chromosome physical map. Efforts are under way to close the remaining
gaps: however, the sequence is of sufficient accuracy and contiguity to be declared substantially complete and to support an initial analysis of
genaome structure and preliminary gene annotation and interpretation. The genome encodes approximately 13,600 genes, somewhat fewer than the
smaller Caenorhabditis elegans genome, but with comparable functional diversity
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Markery a urcovani fenotypu
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Markery a urcovani fenotypu
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Markery a urcovani fenotypu

= larvy a kukly bez kfidel a chloupkd
= velikost a tvar téla (Tb), fluorescencni proteiny (GFP, RFP)

wild type




Mutace a transgenni linie

" pfirozené mutace

= mutageny (ethylmetane sulfonane,
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ethylnitrosourea, insercni mutageneze)
= fUzni proteiny

» fluorescencni proteiny

non-infected non-infected




UAS-Galg systém pro regulaci exprese genu

= prevzat z genetiky kvasinek

wdriver line™ — specificky promotor urcujici misto a cas syntezy GAL4

* GAL4 —vaze se na DNA a aktivuje transkripci

.responder line" — Upstream Activating Sequences mistem pro vazbu GAL4
* RNAI konstrukt —jeho transkripce je pod vlivem UAS

Responder line Driver line

[UAS GFP) oy [RE-GAL4)
+

GFP expression

GALA4 expression
O GALA Protein

© GFP
RE Regulatory Elements

€o)
[UAS GFP] [UAS GFP] [RE-GALA)

TR [RE-GAL) &

Duffy. Genesis, 34(1-2): 1-15, 2002.
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UAS-Galg systém pro regulaci exprese genu

* nutna znalost sekvence requlovaného genu, chov pfi 29 °C

= ymoznuje mistni i casovou kontrolu exprese zvoleného genu (dostupné Galg drivery
tkanoveé i casové specifické — napr. Bloomington)

» Actin-Galg, hemolectin-Gal4, Hemese-Galg, Lz-Galg4, PPL-Gal4, NP1-Galg a dalsi

Imaginal

. . pa—
Adipose Circulatory Excretory Muscle Baciiraor

-

Integumentary Tracheal Digestive | Nervous Reproductive

= knock-down (UAS-RNAI, UAS-rpr) i overexprese zvoleneho genu (UAS-sekvence genu)

= ymoznuje udrzeni letalnich mutaci a mutaci zpUsobuijicich sterilitu (projevi se az zkfizeni
s danou driver linii)

* nekompletni knock-down, off-target efekty



Drosophila melanogaster

e caadfn ; FB2012_03, released May 11th, 2012
x% FlyBase A Database of Drosophila Genes & Genomes
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Find a Fly Person Dpse Reannotation: Chr 2 Complete!

News Jan 24 2012 FlyBase is pleasedto announce completion of the
manual reannotation of gene models an 0. pseudoobscura

chromasome 2 as of release 2.26.... (Mare)

Ricki Lewis Sci Am guest blog | 14 May 12
Mew in Release FB2012_03 | 11 May 12
Board rescurce reports 2012 | 1 May 12
17 Apri12

Drozophila in the news

http://flybase.org/



Drosophila melanogaster vimunologii

genetika, vyvojova biologie, neurobiologie, behavioralni studie, imunologie a dalsi

vyuziti mutant0, tkanoveé specifickych knock-downu, oversexprese, mikroinjekce nebo
pridavek modulator( imunity do potravy (in vivo)

zdroj hemolymfy a dalSich tkani s imunitni funkci (in vitro)
studium vrozené imunity (Toll a Imd draha, hemocyty apod.)

mikrobialni a virove infekce (s potravou, kontaktem, mikroinjekci, pricking)

B Survival of Toll pathway mutants fed Photorhabdus
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Hallem et al., Current Biology 17, 898—904, May 15, 2007 (supplement)



Drosophila melanogaster vimunologii

= parazitarniinfekce (entomopatogenni hlistice)

D. melanogaster infikovana hlisticemi Heterorhabditis bacteriophora a jejich
symbiotickymi baktériemi Photorhabdus luminescens (GFP).
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Drosophila melanogaster vimunologii

= parazitarni infekce (entomoparazitickeé vosicky)

= reakce imunitniho systému podobna jako v pfipadé tumor0

Foto from Yves Carton
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