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Qi [ Vyvoj pohlavniho rozmnozovani

Rozmnozovani Nepohlavni Pohlavni

Efektivni ve vhodnych
podminkach; neni nutny
partner, vyzaduje mené
energie

Vznika geneticka variabilita — adaptace
na meénici se prostredi, zvySuje se sila
prirozeného vybéru

Vyhody

Zadna geneticka
Nevyhody variabilita, fixace Vyzaduje vice jedincl — vice energie
Skodlivych mutaci

Vyvoj pohlavniho rozmnozovani se
The twofold cost of sex vyvinul spolu s meiotickym déelenim a
produkci gamet - gametogeneze.
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Gametogenesis is a developmental process during which a small number of diploid
germ stem cells produce a large number of highly differentiated gametes carrying a
haploid recombined genome (+ a polar body in oocyte).
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Savci - epigeneze

PGC je specifikovano pomoci
indukcénich signalu okolnich
somatickych bunék.

To umoznuje tvorbu PGC in vitro
(Hayashi et al. 2011).

Vyvo] PGC
Specifikace

Ryby (obecné) - preformace
PGC je specifikovano maternalnimi
determinanty — germ plasm.

Roland Dosch (2015)
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PGC exprimujici receptor
CXCR4b migruji podle signalu
somatickych bunék
exprimujici chemokin SDF1la
(Doitsidou et al., 2002)

(O PGCs [] SDFIA expression
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Somitogeneze (segmentace) — PGC migruji obklopené mezodermalnimi somatickymi
bufikami

PGC dosednou na dorsalni sténu télni dutiny, kolonizuji nediferenciovanou gonadu a
jsou nazyvany gonocyty. Zacinaji se proliferovat (spole¢né se somatickymi bunkami)
a diferenciovat do spermatogonii a oogonii.

(Euiimoto et al 2006)
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Existuje velka rozmanitost v rozmnozovacich strategiich ryb:
Pohlavni stabilita (gonochorismus, hermaphroditismus)

Determinace pohlavi — gen(y) determinujici pohlavi na pohlavnich
chromozomech (XY, WZ, WXY) nebo autozomech nebo dalsi faktory (socialni,
environmentalni...)

Synchronni a asynchronni oogeneze

.. neni predmeétem této prezentace

Obecné — pohlavi determinujici faktor (SRY, DMY) aktivuje specifické transkripcni
faktory (SOX9), které zptsobuji diferenciaci podpirnych somatickych buné¢k
gonady produkujici steroidni hormony a ty pak diferencuji zarode¢né bunky
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Schulz et al. 2010 Quagio-Grassiotto et al. 2011
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Gametogeneze
Hormonalni regulace

Gonadotropin releasing (uvolfiujici)
hormon (GnRH)
(Hypothalamus)

Luteinizaéni Hormon (LH)
Folikuly stimulujici hormon (FSH)

(Hypofyza)

LH a FSH stimuluji somatické buriky
gonady k produkci steroidnich hormonu
dulezitych pro jednotlivé faze
gametogeneze.

Podpurné somatické buriky ovaria -
bunky theky a granulozni bunky a
testes - Leydigovy a Sertoliho bunky

v
Zarodecné bunky
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Hormonalni regulace
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Struktura testes

Obratlovci maji teste slozené ze dvou casti:
1) Intersticialni tkan — Leydigovy bunky, krevni buriky, nervové buriky,
makrofagy a bilé krvinky, pojivova tkan

2) Semenotvorné kanalky — obsahuje zarodecné a Sertoliho bunky. Kanalky
jsou obalené basalni membranou a myoidnimi bufkami (charakter hladké
svaloviny).

Sertoliho bunky — produkuji steroidni hormony, obklopuji spermatickou cystu
a kontroluji kazdou fazi spermatogeneze. Vylu€uji semennou plasmu,
fagocytuji apoptotické zarodecné buriky a nepouzité spermie.

Schulz et al. 2010
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Struktura testes
Savci (mys) — vyvoj zarode¢nych Ryby (zebri€ka) — vyvoj v cystach
bunék bez cyst
Jednotlivé zarodecCné bunky se ZarodecCné bunky, které vznikly z
vyvijeji a putuji z periferie jedné spermatogonie, se vyvijeji v
semenotvorného kanalku do lumenu cysté obklopené Sertoliho burikami

nezavisle na sobé.

Schulz et al. 2010
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Struktura testes

U ryb existuji dva hlavni typy vnitfniho usporadani testes

1) Tubularni— cysta migruje béhem vyvoje z apexu smérem do
spermatického kanalku (pavi oCko)

2) Lobularni — cysty jsou v ruznych stadiich rozmistény v ruznych
castech lobulu (pstruh)

Tubule type Lobule type
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Billard et al. 1986
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Vyvoj spermatické bunky
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PSenicka et al. 2006
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I | Folikularni vrstvy

Theka and granulozni buriky

Obklopuji oogonialni Itzko a pozdéji oocyt
Kontroluji cely proces oogeneze

Produkuji steroidni hormony
Zprostfedkovavaji endocytozu (vitelogeneze)

Theca cells

| . Granulosa cells

Lubzens et al. 2010
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Oogeneze

Je velmi komplexni a velice energeticky narocny proces (15-30% GSI).

Formovani vajiCka a strategie vytere se lisi mezi druhy.

Obecné Ize rozdelit vyvoj do 4 fazi:

1) Proliferace oogonii

2) Primarni rastova faze

a)Chromatin-nucleolus stage

b)Perinucleolus stage
3) Sekundarni rustova faze

4) Zrani
5) Ovulace

| Azolawi

azejoid

Balbiani vitelline

/' spheres

1. Oogonia IO. Cortical Alveoli Formation
IO. Primary Growth IZ. Vitellogenesis
a. Chromatin Mucleolus Phase . Oocyte Maturation

b. Perinucleclar Phase . Mature Egg
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Proliferace oogonii

Oogonie se mitoticky déli a zacinaji je obklopovat pre-granulézni bunky
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1. Oogonia IO. Cortical Alveoli Formation
IO. Primary Growth IZ. Vitellogenesis

a. Chromatin Mucleolus Phase . Oocyte Maturation

b. Perinucleclar Phase . Mature Egg

Quagio-Grassiotto et al. 2011
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| ' Primarni oocyt

Primarni rustova faze (Perinucleolus stage)
* Meibdza je zabrzdéna v diplotene profaze |

» Syntéza organel, RNA a dalSich
molekul potfebnych pro vyvoj v
dalSich fazich

» Je dokonCen vyvoj granuldznich
bunék a theka
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1. Oogonia II. Cortical Alveoli Formation
. Primary Growth IT. Vitellogenesis
a. Chromatin Nucleclus Phase ¥. Oocyte Maturation

b. Perinucleclar Phase . Mature Egg
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Sekundarni rustova faze

Oogeneze
Primarni oocyt

Oocyt zacina endocytozu a syntézu materialu zZloutku - vitelogeneze

1) Kortikalni alveoly

2) Vitelogenin (fospholipoglycoprotein)

3) Proteiny zona radiata
4) Vitaminy (A, E )

.—-—-w
Y

(A) VITELLOGENESIS AND
OOCYTE DIFFERENTIATION

Hypothalamus

Balbiani vitelline

Cortical
alveoli

Yolk
spheres

1. Oogonia II. Cortical Alveoli Formation
. Primary Growth IT. Vitellogenesis
a. Chromatin Mucleclus Phase ¥. Oocyte Maturation

b. Perinucleclar Phase . Mature Egg
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Zrani
Vitelogeneze je zastavena
Kortikalni alveoly jsou formovany do jedné vrstvy pod vitelinni membranu
Jadro vajiCka se rozpada - Germinal vesicle breakdown
Znovu se spousti meidza | a je znovu zadrzena v metafazi meidzy Il az do oplozeni.
Oocyt je uvolnén z folikularnich obald do lumenu ovaria nebo bfisni dutiny a opousti
telo skrze papilu.




Fertilization
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Fujimoto T., et al. (2006) Developmental Stages and Germ Cell Lineage of the
Loach (Misgurnus anguillicaudatus). ZOOLOGICAL SCIENCE 23: 977-989
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Normal cleavage  Polyspermic Partenogenetic
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Artificial sperm

Karim Nayernia 2009 Anglie — artificial
spermatozoa were cultured in vitro from
embryonic stem cells
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Artificial egg

Jonathan Tilly
Isolated germ stem
cells from women a
cultured functional
oocytes.


http://www.rbej.com/content/3/1/17/figure/F4?highres=y
http://www.rbej.com/content/3/1/17/figure/F4?highres=y
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http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=75&exact_match=on
http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=75&exact_match=on
http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=25&exact_match=on
http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=25&exact_match=on
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Egg donor is
given fertility drugs

are produced

for genetic defects fertilized to
produce embryos

Only healthy embryos
are injected into uterus

Mother gives birth to
©2001 HowShaWarks genetically healthy baby

Pre-implantation
genetic diagnostics

Naturaly only ¥4 of eggs are able to
develop. The transfer is conducted in
blastula.

Genetic analysis of a polar body



http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=78&exact_match=on
http://www.ivf.net/cgi-bin/imagedatabase/imagedb.cgi?search_and_display_db_button=on&db_id=78&exact_match=on
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