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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis

 Overview of development
 Asymmetrical cell division as a major force of the development

 Genetic integrity of the differentiated cells

 Gametogenesis, fertilization and lineage tracing
 Concept of stem cells
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The Course at a Glance

 Lesson 1
 Introduction into the Study of Development

 Repetitorium of Basic Terms
 Overview of Development
 Gametogenesis, Fertilization and Lineage Tracing

 Lesson 2
 Oogenesis and Early Development of Drosophila

 Lesson 3
 Early Development of Amphibians and Amniotes

 Lesson 4
 Vertebrate Organogenesis

 Development of Ectodermal Derivatives
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The Course at a Glance

 Lesson 5
 Vertebrate Organogenesis

 Development of Mesodermal and Endodermal Derivatives

 Lesson 6
 Plant Reproduction

 Lesson 7
 Plant Embryogenesis

 Lesson 8
 Postembryonic Plant Development
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The Course at a Glance

 Lesson 9
 Morphogenesis in Animals and in Plants

 Lesson 10
 Regulation of Gene Expression in the Development
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
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http://en.wikipedia.org/wiki/Anatomical_terms_of_location
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http://en.wikipedia.org/wiki/Anatomical_terms_of_location

Sagitální rovina

Frontální rovina

Transversální rovina
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Friml et al., Trends Plant Sci (2006)
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Baskin et al., Trends Plant Sci (2010)

Root/shoot junction

prýtově

kořenově
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Outline of Lesson 1

 The course at a glance

 Repetitorium of basic terms
 Major body directions

 Mitosis vs. meiosis
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis
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 Leptotene
 Zygotene
 Pachytene
 Diplotene
 Diakinesis
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Wikipedia
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis

 Overview of development
 Asymmetrical cell division as a major force of the development
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Hejátko et al., Mol Genet Genomics (2003)

Wikipedia and Bio-Image
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Endodermis
Cortex

Dubova, Hejatko, Friml (2005) Petricka & Benfey, Curr Opinion Genet Dev (2008)

endodermis
cortex
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis

 Overview of development
 Asymmetrical cell division as a major force of the development

 Genetic integrity of the differentiated cells
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Limbs regeneration in salamander 
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis

 Overview of development
 Asymmetrical cell division as a major force of the development

 Genetic integrity of the differentiated cells

 Concept of stem cells
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Outline of Lesson 1

 The course at a glance and literature
 Repetitorium of basic terms
 Major body directions
 Mitosis vs. Meiosis

 Overview of development
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Primární
zárodečná buňka

Folikulární buňky na 
povrchu  vyvíjejících 
se primordiálních 
folikulů
Podpůrné buňky
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Zárodečný váček

Primární oocyt

Primární (primordiální) zárodečné 
buňky
Primordial germ cells

Gonads

Genuine stem cells in 
amphibians, but NOT in 
humans
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Vacek, Embryologie (2006)

Section through the ovary of 2-months- (A) and 7-months-old (B) human foetus

Coelom epitel

Folicular cells at the 
surface of primordial 
foliculs

Oogonium

Oogonium
nucleus in 

the 
prophase I

Folicular
cells at the 
surface of 
primordial 
foliculs

Nucleus of 
the 

primary 
oocyte

Oocyte
Maturation 
Inhibitor (OMI)

Stopping the cell cycle in 
the leptotene of prophase 
1 until the pubescence  
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Sekundární oocyt

Polární tělísko
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Ootida (mateřská vaječná buňka)

Pronucleus
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Pigmentové granule

Samičí prvojádro

Žloutkové destičky

Kortikální granule

Kortex

Animální pól

Vegetální pól
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Ostrich’s egg…the largest cell in the world .
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vlásečníce Pojivová tkáň Bazální membrána
Leydigovy buňky

Primární spermiocyty Spermatida

Sekundární spermiocyty (Prespermatidy)
Spermiogonie

testosteron

Spermie

Semenotvorný kanálek
Seminiferous tubule

Produkce 
Műllerovy 
inhibiční látky
anti-Müllerian
hormone (AMH) 
production

Kapacitace
Capacitation
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Vacek, Embryologie (2006)

Spermiogonie Primární spermiocyty Sekundární spermiocyty (Prespermatidy) Spermatidy Spermie
Spermatogonium Primary spermatocyte Secondary spermatocyte Spermatid Spermatozoon
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Head
Hlavička spermie

Midpiece
Krček spermie

Tail
Bičík

Histones replaced 
by protamines
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Fertilizační filament
Bindin

Aktivace
metabolismu spermií
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Zona pellucida

Oolemma

Wikipedia
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Change of the osmotic
pressure due to release of
the cortical granules
content (macromolecules)
and lifting of the vitelline
envelope.
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Cortical reaction
• proteolytic enzymes 
remove the sperm 
receptors

• Changes in the vitelline 
envelope mechanical 
propeties

• Changes in the membrane 
potential

Perivitelinní prostor

Avoiding of polyspermy
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karyogamie
(ve stádiu S fáze 1. mitózy)

karyogamy
(in the S stage of mitosis 1 )
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Preventing the increase of the 
membrane potential
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Lectures of Michael Lehmann, Ph.D., University of Arkansas, USA
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Activation of
respiration
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Activation of
DNA
synthesis
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trigger unknown, NO?
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pH-dependent initiation
of proteosynthesis from
the egg-deposited
mRNA
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Fertilization-initiated cleavage/rýhování vajíčka

Regular and stereotypical cell pattern in C. elegans 
(558 embryonic and 9590 somatic cells) 

Vital dye injection
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Key Concepts

 Asymmetric cell division and underlying molecular mechanisms are
the core problem of the developmental biology

 Genetic integrity is maintained during cell (de-)differentiation

 Gametes arise from a population of stem cells via differentiation and
reduction of the genome to the haploid level

 Formation of the oocyte places a huge demands on the organism
and stocked material allows the early development

 Fertilization restores the chromosome number and activates the
egg. The activated gametes reenter the cell cycle and trigger the
further development

 During animal development, cell lineages with predetermined
developmental fate are established in the early development,
which is not the case in the development of plants.
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Discussion


