Within a few years of the rediscovery of Mendel's rules in 100,
Drosophila melanogaster(the so-called fruit fly) became a favorite
"model" organism for genetics research.



Zivotni cyklus Drosophila melanogaster zahrnuje EtyF hlavni stadia wyvinu wajigka, larva, kukla a
imago (dospély jedinec.

0d oplozeni vajigka do konce pfemény kukly v imago uplyne asi 9-10 dni, Obrazek zachycuje délku
trvani jednatlivych stadii vywwoje (v hodinach).
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This little fly, Drosophila melanogaster, is one of the best understood
animal in terms of development. The fly uses two structures for smelling, its
antennae (visible at the tip of the head), and its maxillary palps (not visible
in the picture). Our interests is in understanding the development of the
adult olfactory system, which occurs during metamorphosis. The use of the
fly for the study of genes and mutations was largely introduced by Thomas
H. Morgan. Because of its short life cycle (11 days) and the ease of
breeding the fly has been intensively studied at the genetic level for ~100
years. The entire fly genome has now been sequenced, and we now know
that it has ~13,000 genes. The goal is to identify those genes that regulate
the development of the fly olfactory system.



Thomas Hunt Morgan (1866-1945) received the
Nobel Prize in Medicine or Physiology in 1933 for
his discoveries concerning the role chromosomes
play in heredity.




The giant ("polytene")
chromosomes in the salivary
(and other) glands of the
mature larvae.

* These chromosomes
show far more structural detail
than do normal chromosomes,

and
* they are present during
interphase when
chromosomes are normally
Invisible.

Function of polyteny
Is gene amplification leading to
incresed gene expression
consist of dark and light
bands, separated by
insulators.




Kultivacni médium pro drozofily
Navazime:
120 g kukufi¢ného Srotu
50 g cukru
25 g susenych kvasnic
14 g agaru
VSe smichame v nadobé vhodné do mikrovinné trouby, pfidame 1 | vody a
dukladné promichame. V troubé vafime 1x4 min, 1x3 min, 2x2 min. Vzdy
promichame.

Po uvareni pridame 40 ml desinfekéniho roztoku a rozlévame do pfipravenych
sterilnich nadob (sterilizace 1 hod pfi 100 ). Na povrch média vlozime kole ¢ko
sterilizovaneho filtraéniho papiru prodirkovaneho jehlou.

Priprava desinfekcniho roztoku
Navazime
12,5 g kyseliny benzoove
2,5 g kyseliny sorbové
Rozpustit v 240 ml etylalkoholu.
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Velikosti intronu
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Homo sapiens
Intron Size: mean = 3116, median = 1044
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Introny byly do genu vloZeny aZ dodateéné
("intron late™)

+ Existuje rada ruznych intrond lidicich se mechanizmem
vystrihovani z RNA - vznikaly nezavisle

- Distribuce intrond v rdmci fylogenetickych stromd
svedCi o dodatecném vloZeni spiSe nez o opakovaném
nezavislém vymizeni
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Introny jsou genomovymi parazity

- SiFi se pouze v rdmci genomu, vertikdlni prenos, aby
nezabijeli buriku, pred translaci se vystrihnou
+ Samosestrih

- Splicesom - komplex kédovany burikou, plvodne
par*amhckym introny, kéduji enzymy pro horizontdlni Sifeni
V ramci genomu
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Introny jsou uzitecné pro organizmy

1. Zvysuji evoluéni potencidl organizmu
- souvisi se vznikem eukaryot, v pozadi adaptivni radiace eukaryot,
- nendhodnd distribuce, oddéluji funkéni domény proteind,

- stavebnicovy charakter gent urychluje evoluci novych proteind,
- snizuje pravdépodobnost rekombinace v exonech (doméndch)

2. Souvisi s existenci histoni
- oblasti v kontaktu s histony nepristupné
- introny zpristupnuji regulacni oblasti

3. Umoznuji detekci , pripadné i reparaci mutaci v exonech
- detekce chyb pri prenosu informace, priklad ,liché parity"
- introny jako kontrolni sekvence, sekundadrni struktura

4. Snizuji riziko nelegitimni rekombinace
- paralogy a riziko nelegitimni rekombinace, nefunkéni geny
- v¢lenéni intront do riznych mist diferencuje geny




segments segments

Insulator

.= promoter
.= enhancer



Figure 1

Cureer Cpdnkon i Sl Biclogy

Schems repressnting the inducton of 2 gene and s s3sociated
mawameant sdther (1) from the nucisar intenor o (2) fom 2 repressing
comaartment felomere clustars, in orznge] to the NPC, whans it forms
2n activating sub-domain (m gresn). Anchoring of active genes o the
NPC could fawor the coordination of the different processes ooouming at
an actve gens (Including franscnptional indiation, elongation,
terménation, mAkA orosessing, quality control and sxport) 23 in the
ariging] vargion of the ‘gens gating’ hypothesis propossd by G Blobsi in
1285 24], Becauss of telomers anchoring, subtsiomenc Qanss ars in
ciose prosimity 1o the nuciear envedops (2], and may preferantaiy
sxnloit mechanama of activation thiat are enhanced by pore aasociation,
itis possinls that activating and repressive compantmeants cooperate to
meks guntsiomeanc ganss inducible undser specific conditions.
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Table 1. Differential distribution of histone modification marks in interphase nuclei of Dresaphila,
mammals and Arabidopsis

Posilion  Modification Drosophila Mammals Arabidopsis
H3K4 M8 (eie) @@ﬁ EU (IB) EU EU
o EU (B) EU EU
e HET, [EU (B)] EU HET
H3K9
@®  HET [EUB) EU, fac. HET  HET
v HET, [EU (B)] HET EU
H3S10 e EU (IB) EU HET
H3K14 P EU (B) EU EU
@ HET,EU(B)  HET,EU HET
H3K27 L 2o HET, EU (B) EU HET

@ HET, EU (B) EU, fac. HET EU

Hak3e @ @@ v EU (IB) unknown EU

D HET, EU (B) EU, fac. HET HET
H4K20 OO0 HET, EU (B) EU EU
w HET, EU (B) HET EU

EV - guchromatin. HET — heterochromatin, B — bands. IB - interbands
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mitotic chromosomes polytene interband regions upregulation on the
and heat shock “puffs” male X chromosome

Figure 1. Histone H2510 phosphorvlation in Drosophila. At H2S510ph antibody labeling (in green) of mitotic chromosomes in a larval
neuroblast. Labeling of DNA by Hoechst is shown i blue. B: Distribution of phosphorylated histone H3510 in polyviene chromosomes before
and after hicat shock, The preparations were double-labeled with H3S10ph antibody (in green) and with Hoechst (in blue), The images show
the change i staining of three heat shock loci (RTA, 87C, and 93D on a section of chromosome 3R, The heat shocked chromosome is to the
right. The figure is modified from Nowak & Corces (2000), C: Confocal image from a whole-mount preparation of a salivary gland polytene
nuclei from a male third-instar larvae labeled with H3510ph antibody. The labeling of phosphoryviated histone H3510 is up-regulated on the
male X chromosome (X). Scale bar equals 5 pm in (A) and (C) and 2 pm in (B).



wild-type JIL-1 null mutants

DNA _ - DNA/




A A A
A i
> = o
1 I
V '
XY

Y degradation X up-regulation
human ‘ ’ C. elegans
X X X X
random inactivation partial down-regulation

H3S10 phosphorylation

o)
Drosophila
H4K16Ac
X Y X X

up-regulation
limited to males



Figure 2. Two chromosome-wide targeting systems exist in Drosophila melanogaster. The dosage compensation complex localizes to

hundreds of sites along the male X chromosome. The distribution of one protein of this complex, MSL3, is detected in green on a male

polytene chromosome preparation. The POF protein, detected in red, paints the fourth chromosome of both sexes. DNA is counterstained with
PI (blue). The scale bar is 5 pm.
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Fig. 4. Schematic model showing how heterochromatin of the Xi could
transition betwesn metaphase and interphase to be organized into the two
nonoverlapping hetercchromatin temritories and to explain how XI5T RNA
could rapiclly spread in s outesard from the X inactivation center (XI1C) alang
anly part of the Xi. See main text for details.
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AP null mufélnt -

TUMEL staining (green) marks cells that have undergone apoptosis. In wildtype embryos only little apoptosis
occurs at this particular developmental stage. |n DIAPT null mutant embryos of the same developmental age, all

cells are TUMEL positive, indicating that DIAPT is essential for cell surival and protects cells in the narmal
embryos from apoptotic cell death.
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Origin of figures: Chromosome Research, Special Issu e — Drosophila —
100 years after Morgan




