zarodecne listy

dorsal dorsal
OBRATLOVCI HMYZ
ventral ventral
zarodecné listy organy :
endoderm strevo, jatra, plice stirevo
mesoderm |skelet, svaly, ledviny, srdce, krev svaly, srdce, krev
ektoderm pokoZka, nervovy systém kutikula, nervovy systém
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Involuce

anus

moi'ska jezovka: pri gastrulaci vznikaji invaginaci prvousta,
ktera posléze prolomi otvor k ,,druhym* astum






. : Blastopore
8-cell stage
9€ Biastula.

Blastula



Morska jezovka : historicky model fertilizace,
embryologie a bunécného klonovani

Oscar Hertwig
(1849-1922)

W 3
larvy : pluteus
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dauerlarva




Rouxovy experimenty na Zabich vajickach

mély vést k ovéreni Weismannovy teorie
mozaikového vyvoje

Wilhelm Roux (1850-1924)

Zzygota

dvojbunécné stadium

stadium blastuly

stadium neuruly

% horka jehla blastocoel | |zabita buika  polovina
— N zﬁs@ <" -ofnbrya
N , \ I'l I .
| ] b f |
| . d > | 3
/ | '| ____ne" ova
. il i ~ trubice

— Vyvoj zaby je zaloZen na mozaikovém mechanismu: buiiky maji sviij charakter
a osud je derminovan pri kazdém ryhovani ...

ale Hans Driesch zatim déla obdobné pokusy na jezovkach a dochazi k jinym

zavérum




Popreni teorie mozaikového vyvoje i mechanicismu :

... Organismy nejsou stroje, tyto nemohou samy doplnovat

své chybéjici Casti ...

... organismy (embrya) maji schopnost regulace ...
Hans Driesch (1876-1941) i

normalni vyvoj larvy jezovky ze stadia dvou blastomer

jedna ze R LA
separovanych

blastomer % !
obvykle umira ..
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v hlavni roli :

zebrlcka




Small, tropical zebrafish, native to southeast Asia, have been
recruited relatively recently from the pet shop and into the lab.
They are easy to look after and breed prodigiously. External fer-
tilization allows easy genetic manipulation and analysis, and the
embryo is optically transparent. In addition, the availability of a
vast storehouse of mutations means that this model will provide
insights into developmental processes for years to come.

_ Stais

Size: 3cm long Development: Transparent

. bryos develop to adults i
Diet: Brine shrimp and algae ;r::,oz?;s o e

Life span: ~5 years Average clutch size: 200

Reproduction: Eggs
fertilized externally

Web Sites

Zebrafish Information Metwork: zfin.org 4
Danio rerio Sequencing Project wwav.sanger.ac.ukfProjects/D_rerio
Trans-NIH Zebrafish Initiative: wvav. nih govfsciencefmaodel sfzebrafish

Nobe] A

No fish tales he
yet to snag the
somewhere in th




Danio rerio
ryba zebricCka
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George Streisinger

"Founding Father" of Zebrafish Developmental and Genetic Research

Bom: December 27, 1927, in Budapest, Hungary
Died: August 11, 1984, while scuba-diving at the Oregon Coast near Florence
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Zebrafish pigment pattern mutants.

) shanensis
Civersity of Danio adult pigment patterns.
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Usporadani pigmentu v pruzich zebricky

cerné %o
- MELANOFORY — ~2' 1€
(it 3 typy (melanin) pruny
neuraini pigmentovych L
hfeben " "y nsk stribrne
(gastrulace, _ hromatofort - IR];DOFORYI
ektoderm, (savci maji jen (guanin-bohate
migrace) melanocyty) reflexni desticky)

N\



Tvorba usporadani zbarveni zebricky v ontogenezi

metamorfoza
— =
LARVA migrace i apoptoza DOSPELEC
chromatofort, vznik novych
z kmenovych bunék

jen nevyrazné 2 tmavé zmény v pruzich, dva
pruhy melanofort primdrni + 3-4 sekunddrni,
vznikajicich z neuruldlnich + xantofory a iridofory

bunék gastruly, migrace



Embryo
and larva

Pigment patterns at different stages.

The early larva at the start of metamor-
phosis (left) has melanophore stripes dor-
sally, ventrally, and in the middle of the
flank and clusters of xanthophores and iri-
dophaores beneath the middle stripe. The
adult (right) has alternating light and dark
stripes containing xanthophores and
melanophores, respectively.



- tFi typy chromatofora (bunék) Wild-type Mutant

- pobyh bunék metamorphosis adults
) , vy s @ Puma
programovana bunécna smrt ® 0.0 -6 .% 8, .06
Chromatophore arrangements &
In wild-type (left), larval melanophores d10 d3g
(large black circles) are present along the > = ;
horizontal myoseptum (blue line). Some of | o €%% * W
these cells die (open circles). others move | ga"‘f’% 8,0 o—
into the developing adult stripe red | ¢ _ - oA a®
@ & Bl &

tracks). Simultanecusly, xanthophores @ d16 d36

(orange) bedin to appear in the middle of 20 :
(:,‘ % °ea‘ ) - nacre

the flank and metamorphic melancophores
(gray) appear over the flank. Some meta-
morphic melanophores migrate into the
position of adult stripes; others differenti-
ate already at the site of stripe formation.
After metamorphosis, the pigment pattern
has little resemblance to that of the
embryo. In pigment pattern mutants
(right), chromatophore numbers and

arrangements differ dramatically frol .
wild-type. zﬂ,%'\.%'@"»%g
@g@:ﬁg@;sg@égmez
MELANOPHORES TePastipid s

| (3
gf ;’:{% {a\‘ia« gcfg'é




transgenni
ryba

.green
fluorescence
protein”

Danio rerio
zebricka

A. Blood B. Thymus C. Central Nervous System
D. Olfactory Neurons E. Motor Neurons



‘ent Frotein
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NC 2008

Osamu Shimomura

Osamu Shimomura was the first person to isolate GFP and to find out
which part of GFP was responsible for its fluorescence. His meticulous
research laid the solid foundations on which the GFP revolution was built.
In 1960, shortly after he arrived in Princeton from Japan, Shimomura
s{a{rtepl studying the bioluminescence of the crystal jellyfish, Aequorea
victoria.

7 / /) — (Freen FlioreS

Osamu Shimomura in the lab in the basement of his home. He is
holding a sample of real GFP isolated from Aequorea victoria, not
produced by bacteria. (Photo courtesy of Osamu Shimomura)

This jellyfish produces green hioluminescence from small photoorgans

located on its umbrella (see Figures helow). YWhen the rings of twenty to

thirty jellyfish are squeezed through a rayon gauze, a faintly luminescent

liquid called squeezate is obtained. Shimomura went to Friday Harbor, Shimomura
Washington, to collect this squeezate and to extract from it the substance Prasher
responsible for its luminescence. In order to do his research Shimomura

estimates that he collected aver a million Aequorea specimens, cut off Chalfie

the rings, and produced squeezate. Lukyanoy

Right: Photoreceptars on umbrella of Aequorea victoria hioluminescing. Tsien
(Photo courtesy of Osamu Shimomura)

He found that in order to hioluminesce Aequorea releases calcium ions.
These bind to a protein that he called aequorin, which release hlue light
upon calcium binding. The blue light is absorbed by areen fluorescent
protein, which in turn gives offthe green light as shown helow.

(Photo courtesy of Osamu Shimomura)

Osamu Shimomura's interest in Aequorea has always been based on its
hioluminescence. He wanted to understand the chemistry and
hiochemistry invplved ir_l thg production of its green glow and has never
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startovaci kodon messenger RNA

5'1-|-|-|-|-|-r/|\-_'rrrrrrrrr4|-rn-m-rrrrrn-|-rrr 3

AUGUCUGCCUCAAGUCCCGACCAGC
TACAGACGGAGTTCAGGGCTGGTCG
3'J-I-ITI-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-<I-I-I- 5'
L morfolino
/ cytozin |
.'J TIHZ :
:J O N _P -
K adenin I
’ I |?”-|2 O
N— GL—O \\\

0 N—P—0 v

I fosfodiamidova vazba
F O  mezi sousednimi podjednotkami

Technika morfolino pro parovani se sekvenci kolem
startovaciho kodonu mRNA genu no tail u ryby zebricky. Morfolina
maji obvykle 20 az 25 jednotek. Kazda sestava z morfolinové molekuly
vazané k dusikaté bazi (A, T, U, G nebo Q). Jednotky jsou vazany jedna
k druhé fosfodiamidovou vazbou namisto fosfodiesterové vazby, jak je
tomu v DNA a RNA.

i tymin |
| )—\ NH2>—/ 0 morfolinova molekula



... v hlavni roli :
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Zaby

a ocasati
obojZivelnici




Zakladni stadia ontogeneze obojZivelniki

oplozené 2-bunécné stadium midblastula casna gastrula pozdni gastrula
vajicko (90 min) (4tis. bun€k, 7 h) (20tis. bun¢k, 9h) (12h)

animdlni pol blastocoel

=
<

vegetalni pol

neurdlni neurdlni uzavirajici se
desticka desticka 1

¢asna neurula Casna neurula pozdni neurula vylihnuty pulec dospéla zaba
(150tis. bunék, 20h) (500tis. bun¢k, 3d) (12 mésici)



mL. 0-———300 l
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50 250
100 =200
150 =it 50

280 50

Xenopus laevis — africka drapatka — model molekuliarni embryologie



HISTORICKE KORENY VYVOJOVE BIOLOGIE :
slavné experimenty Hanse Spemanna s colky




OBJEV ORGANIZATORU (Freiburg 1923) g’
HANS SPEMANN (1869-1941) €
HILDE MANGOLD (1898-1924)

gastrula

A piece of the upperblastopore lip ofanamphibian
embryo undergoing gastrulation exertsan
organizing effectonits environment in sucha way
that, iftransplanted to an indifferent region of
anotherembryo, it causes there the formation of

a secondaryembryonic antage. Suchapiece can
therefore be designatedasa Crganizer.
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Indukce nové télni osy
prenosem oblasti organizatoru
Casné gastruly Colku

(Spemann a Mangoldova 1924)

dorzalni ret blastoporu nepigmentovan¢ho druhu
pienesen do obalu blastocoelu pigmentovaného druhu

1";, dorzalni ret blastoporu

.
. .:\. blastocoel

sekundarni (indukované) embryo -

. SEKbNDARNi
neuralni

PRIMARNI
STRUKTURY :

trubice 4
notochord A

. STRUKTURY :

~ notochord
" neuralni
trubice




d Mangold's Discovery of the Organizer - Netscape

v Go Bookmarks Tools Window Help

O O N http:/ fwwew bioinfo.org.cn/book/Great®% 20Experments /great30 htm

me JBookmarks

Herbst. However, even as early as 1828 von Beer suggested that the optlc veSICIe could e|ICIt Iens formatic
the adjacent ectoderm {see O
conceivable that the neural plg

The original authors

From actual microscope slide
ol Hilde Mangald, courtesy ol
P. Falller and K. Sander

Expenimental protocol Tor
heteroplastic transplantations

Strongwus parado}(us (".""'."hi(:h q SPEMANN, H. AND MANGOLD, H. 1924, Uber Induktion von
development of the middle ea Embryonanlagen durch Implantation artfremder Organisatoren.
in the University). After compl Aoux’ Archiv fir Entwicklungsmechanik 1808: 599 - 638.

YWinrzbura After contracting L unaenspitzenkatarh (probably tuberculosis) he retired for a Winter { 1896-97)




Determinace oblasti oka v prubéhu embryogeneze obojzivelniku

»osudové mapovani® normalni gastruly lokalizuje oblast budouciho oka

budouci epidermis

e

endoderm

oblast budouciho oka

budouci mesoder

\‘?CF ' .ﬁbudouci neuralni
I desticka
budouci =

blastopor

sy

stadium pulce

———

———

555 - "

transplantat z ¢asné gastruly se vyvine podle své nové polohy

gastrula

transplantace

hostitelska neurula

vl
A4
)
-4
fC A
| S5
\_- =y

tkan€ hostitele

tkan transplantatu

transplantat z pozdéjsSiho stadia embrya se vyvine jako oko

neurula

transplantace

hostitel—sie—i neurula

z transplantovane tkan¢ se vytvofi struktura oka







zakladni
schéma :

oblast ,,budoucich* ust

blastula @@17
transplantace : 24PY A trul
(dOnOr) @ gastrula
,,b}ldouc_i“ Selist s I, colka
epidermis piisavkami 7 ™(recipient)
XENOTRANSPLANTACE

Colek s zabimi usty



ridi anteriorné -
posteriorni
specifikaci téla

ztrata funkce genu C -
»wvice anteriorni fenotyp

ektopicka exprese genu B —
»vice posteriorni® fenotyp o oo 2




COLEK - MODEL REGENERACE

Unamputated Limb

Wound Epithelium Formation Dedifferentiation Stage | Early Bud Stage
1 Day Post-Amputation 0-1 Week Post-Amputation 1-2 Weeks Post-Amputation

Mid Bud Stage Late Bud/Early Pallette Stage  Early Emerentlatlon Stage
2-4 Weeks Post-Amputation  3-6 Weeks Post-Amputation  4-7 Weeks Post-Amputation

Mid Diﬂerentiation Stage Late Dmerentiation Stage "Complete" Regeneratlon
5-8 Weeks Post-Amputation  6-9 Weeks Post-Amputation 7-10 Weeks Post-Amputation



Transplantace regenerujicich koncetin mloka demonstruji
vyvojovou hypotézu ,roztridéni bunék na bazi jejich odlisSné

adhezivity"
Y blastema blastema blastema

zapesti lokte paze
regenerujici pahyl Qi <
predni nohy \

transplantace

regenerujici pahyl C: < <
zadni nohy 1

regenerace l l
zapesti loket paze

| | |

kotnik koleno stehno
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Albite frog



Poruchy vyvoje koncetin
jako indikator
teratogennich
faktort
(ekotoxikologie)
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Polarizacni oblast pupene specifikuje
koncetinu podél antero-posteriorni osy

exprese genu Sonic hedgehog na posteriornim konci
pupene poskytuje pozicni signal podél A-P osy

Anterior 1

B

-~

Posterior

pupen kureci koncetiny polydaktylie u Clovéka



Buriky v rdstové zoné vyzaduji poziéni informaci

- rdstova zona je specifikovana apikalni ektodermalni
ryhou na distdlnim konci a polarizacni oblasti na
posterioru, buriky od nich posléze ziskdvaji pozicni

hodnotu apikdlni ektodermadlni ryha

Anterior
humerus

X radius

Posterior ; P@sterior ;f!? Proximal

polarizaéni oblast (Sonic hedgehog)



Pleiotropni funkce jednotlivych sngnalu

anterlor anterlor

exprese

exprese
genu indukce F genu

hedgehog konZetinyg hedgehog

prenos tkané z anteriorni oblasti  iniciace vyvoje koncetiny kurete vyZaduje fibroblastovy
hlavy mloka na bok vede ke rustovy faktor, ktery aktivuje expresi genu hedgehog,
tvorbé nové koncetiny aplikace FGF do boku embrya vede ke tvorbé
( Balinsky 1933) extra — koncetiny ( Arias 2003 )



Exprese homeotickych genu v pupenu kridla kurete

Hox-a geny jsou exprimovany
podél proximo-distalni osy :
Hox-a 13 je nejdistalné;jsi

Hox-d geny jsou exprimovany
podél antero-posteriorni osy :
Hox-d 13 je nezadnéjsi

Anterior

Hoxa9

Hoxa9-13

Proximal
|

Distal

Hoxa9—-11
Posterior

Anterior
|

Hoxd9

Hoxd9-13

Proximal

Posterior
I




RUSTOVE FAKTORY (6F) ZIVOCICHU
- PROTEINY produkované urcitymi bunkami do okoli

- Fidi RUST a DIFERENCIACI (morfogeny, onkogeny)

- vdzou se na TRANSMEMBRANOVE RECEPTORY, co?
vyvoldva biochemické zmény (Casté fosforylace, tj.
kindzy) vedouci k aktivaci i supresi specifickych gent

- tyto metabolické kroky mezi receptorem a cilovymi
geny se oznaduji jako SIGNALNI DRAHA (kaskdda)

- znamo asi 200 GF: cytokiny, hedgehog, interleukiny,
interferony, nervovy, epidermadlni, krevnich desticek,
hematopoetické, kostni morfogeneticky protein (BMP),
wnt (wingless-integrin)



O déleni a diferenciaci bunék i tkani rozhoduji
proteinové morfogeny - RUSTOVE FAKTORY

Rita Levi-Montalcini
(Itdlie 1909) ... nervovy NGF

Nobelova cena ve fyziologii (1986)
. za objevy ristovych faktord Stanley Cohen

(USA 1922) ... epidermdlni EGF



vnéj&i prostiedf W ristovy faktor

M receptor
bunédnd membréna =
0O kinaza 1
C O] kindza 2
cytoplazma ] OPCDP
transkripéni
OP Ofaktor
jédro CPNe

gen

Mechanismus i¢inku typického ristového faktoru. Jen fosforylovana

forma kazdého enzymu miize fosforylovat dalsi élanek fetézu (P-fosfato-
va skupina).



Savcl:
kompenzace davky X-vazanych genu



Ulohy pohlavnosti v Zivoté eukaryot :

® meiosa a kombinace gamet zajiSt'uji evoluéné vyhodnou
heterozygotnost a variabilitu

® diferenciace zarodecné drahy a prislusnych gamet
(véetné tvorby pohlavnich organ)

® pohlavné specificky vyvin somatickych bunék
(pohlavni dimorfismus)

® rizeni transkripénich hladin chromosomu X
(umléovani éi zesilovani exprese vazanych gent)

® metylacni nastaveni gametického imprintingu -
zaznamu o expresi genl v pristi filialni generaci



Evoluce pohlavniho chromozomu Y

Female Proto-male Male Male

4.‘; PAR
|
L <F <
SHNS
A A A A* proto-X proto-Y X Y
' 2
Evolutionary time
m Male-determining allele B Crossing over suppressed

Casné v evoluci se pohlavi lisila pouze v jediném autozomalnim lokusu — heterozygotni
proto-male a homozygotni proto-female. K zabranéni vzniku intersexd dochazi k supresi
cross-overu a akumulaci mutaci kolem male-determinujici alely. Nerekominujici oblast
degeneruje (ztraci geny), pseudoautosomalni oblast zlstava aktivni.



| KOMPENZACE DAVKY GENl°J

N -

X wre X

xx (hermafrodit) -




Sperm
Xp active

Oocyte
A Xm active
A \
Germline
Xm active 2-cell stage
" qutu.§ Xp active Xm active
m inactive Xp active
Xp active A A
OR
Xm active
Xp inactive
R X INACTIVATION
Gastrulation DURING THE FEMALE
Xm inactive Morula
Xp active MOUSE LIFE CYCLE Xm active
OR Xp inactive
Xm active !
Xp inactive
R Troph
, [rophectoderm
A - ACTIVE Xs (vlastni embryo) Yivi active
F - RANDOM X INACTIVATION ICM Ap inactive
| and epiblast i
- IMPRINTED X INACTIVATION Xm active i s
Xp active Primitive endoderm
A Xm active
Xp inactive

|
V prubéhu samiciho vyvoje se chromozom X podrobuje inaktivaci (R nebo |) a
reaktivaci (A). Inaktivace se nejdrive odehrava v Casném preimplantovanem embryu

(imprinting) a nasledné v burikach epiblastu v dobé gastrulace (nahodna inaktivace).
Inaktivni X je reaktivovan predevsSim v zarodecCné draze.



Savcil:
metylace DNA



cytosine guanine
"
CH N |

Adice metyloveé skupiny do 5-pozice pyrimidinového kruhu cytozinu prostorové
nebrani parovani bazi (GC). DNA metyltransferazy se v pribéhu metylace
kovalentné vazou na C-6-pyrimidinu.



de novo Dnmt3a

methylation Dnmt3b
mCpG

3 OO0 00 © © €

METHYLATED

Gme/' ki - v -
DNA maintenance
Dnmt1 .
replication 1 " methylation
" /“(\ "\ ""}

HEMIMETHYLATED

De novo a udrzovaci metylace DNA
Nemetylovana DNA se stava de novo metylovanou aktivitou DNA metyltransferaz
Dnmt3a a Dnmt3b za vzniku symetrické metylace CpG paru. Po semikonzervativni
replikaci DNA je metylovano pouze parentalni viakno a symetrické metylace je
dosazeno ucinkem udrzovaci DNA metyltransferazy (Dnmt1).



Functions of mammalian DNA methyltransferases

DNA Species Major activity Major phenotypes of loss-of-function mutations

methyltransferase

Dnmt1 mouse maintenance genome-wide loss of DNA methylation, embryonic lethality at embryonic
methylation day 9.5 (E9.5), abnormal expression of imprinted genes, ectopic
of CpG X-chromosome inactivation, activation of silent retrotransposon

Dnmt2 mouse weak activity no change in CpG methylation, no obvious developmental phenotypes

Dnmt3a mouse de novo postnatal lethality at 4-8 weeks, male sterility, and failure to establish
methylation methylation imprints in both male and female germ cells
of CpG

Dnmt3b mouse de novo demethylation of minor satellite DNA, embryonic lethality around E14.5 days
methylation with vascular and liver defects (embryos lacking both Dnmt3a and Dnmt3b
of CpG fail to initiate de novo methylation after implantation and die at £9.5)

human de novo ICF syndrome: immunodeficiency, centromeric instability, and facial

methylation EETOTITEMEE 0ss of methylation in repetitive elements and
of Cp pericentromeric heterochromatin

Dysfunkce de novo DNA metyltransferazy
vede k I[(munodeficience)-C(entromericka
ICF syndrome nestabilita)-E(acialpiabnormality) syndromu

From Wikipedia, the free encyclopedia

ICF syndrome {or Immunodeficiency, centromere instability and facial anomalies syndrome) J’l nmune disorder,

Genetics o= - ’ |
ICF syndrame can be caused by a mutation in the DNA-methyltransferase-3b (Dnmt3k) gene. ! /

Presentation

It is characterized by variable reductions in serum immunoglobulin levels which cause most ICF patients to succumb to infectious diseases before adulthood. ICF syndr
patients exhibit facial anomalies which include hypertelorism, low-set ears, epicanthal folds and macroglossia,



MAPPING DNA METHYLATION

To understand the functions of DNA methylation, it is first necessary to find out where it occurs in the genome. There
are several methods of doing this, each with advantages and disadvantages.

As methylation is mainly confined to CpG sequences, cleavage by restriction enzymes that recognize a CpG-con-
taining DNA sequence has been extensively used formw&. This method has the
advantage that large regions of the genome can be assayed, but it is limited to CpGs that are found within restric-
tion enzyme sites.

A reliable method for testing all cytosines within a region involves the bisulfite modification of single-stranded
DNA (Frommer et al. 1992). This leads to deamination of unmodified cytosines, but 5-methylcytosine is pro-
tected. As a result, cytosines that survive bisulfite treatment are identified as methylated. Due to its high resolu-
tion and positive identification of methylated cytosine, this is the method of choice for analyzing DNA methyla-
tion patterns, although thorough analysis of large regions is time-consuming.

Several PCR-based methods that depend on prior bisulfite treatment of DNA have been developed to acceler-
ate the m interest (see, e.g., Herman et al. 1996). These methods are highly convenient, but
by focusing on a few CpG sites within a region, they sacrifice the detailed information that would be revealed by
bisulfite sequencing.

Use of microarrays has recently been adapted for mapping DNA methylation. For example, DNA that is resistant
to degm the 5-methylcytosine-specific nuclease McrBC can be probed against tiled arrays of genomic
DNA sequences to give an overview of the methylation level across a specific region (Martienssen et al. 2005).
Probes for tiled arrays can also be immunoprecipitated using 5-methylcytosine-specific antibodies, allowing a
global survey of DNA methylation levels.



aktivni

umliceny

CpG ostrovy jsou oblasti s vysokou denzitou dinukleotidu CpG, které
postradaji metylaci. Nachazeji se v promotorech vétsiny lidskych genui.
Dlouhodobé umi€eni genu muze byt zajiSténo metylaci této oblasti: nékteré

imprintované geny, geny na inaktivnim chromozomu X, aberantni umlCovani
genu v nadorovych burikach.



CXXC TRD
GR repeat
glycosylase

Proteiny specificky se vazici na metylovanou DNA (CpG)

Pét ¢lenl rodiny MBD (methylbinding-domain DNA) proteinl jsou sefazeny podle
sveé konzervativhi MBD domény.
Jiné domény zahrnuji napfiklad TRD (transkripCni represni doménu) aj.



Functions of methyl-CpG-binding proteins

MBP Major activity Species

Major phenotypes of loss-of-function mutations

MeCP2  binds mCpG with adjacent A/T run; mouse
transcriptional repressor

MECP2  binds mCpG with adjacent AT run; human
transcriptional repressor

Mbd1 binds mCpG via MBD; a major splice mouse
form is also able to bind CpG via a
CxxC domain

Mbd2 binds mCpG; transcriptional repressor mouse

Mbd3 core component of NuRD co-repressor mouse
complex; does not show strong
binding to mCpG

Mbd4 DNA repair protein that binds mCpG mouse
and T:G mismatches at mCpG sites;
thymine DNA glycosylase that excises
T from T:G mismatches

delayed onset neurological defects including inertia, hindlimb
clasping, nonrhythmic breathing, and abnormal gait; postnatal
survival ~10 weeks

heterozygotes suffer from Rett syndrome, a profound neurological
disorder characterized Dy apraxia, loss of purposeful hand use,
breathing irregularities, and/microcephaly

no overt phenotype, but sulftle defects in neurogenesis detected

viable and fertile, but show reduced maternal nurturing behavior; defective
gene regulation in T/helper-cell differentiation leading to altered
response to infectign; highly resistant to intestinal tumorigenesis

early embryonic lethal

viable and fertjle; three- to fourfold increase in mutations at CpG sites;
increased syisceptibility to intestinal cancer correlates with C-to-T
" transitiony'within the Apc gene; Mbd4 functions to minimize the
of 5-methylcytosine

[
»

Rettuv syndrom je
zpusoben mutaci
X-vazaneho genu
kodujiciho 5-mC-
vazebny protein
(transkripCni represor)




