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Uvodem...

Z jedné cviCebnice pro Vyvojovou biologii (e etal. 2003)
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Uvodem...

Z jedné cviCebnice pro Vyvojovou biologii (e etal., 2003)
— Practical courses are intended not only to develop laboratory skills,
but also to cause students to question natural phenomena and
give them matters on which to think further.
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Z jedné cviCebnice pro Vyvojovou biologii (e etal., 2003)
— Practical courses are intended not only to develop laboratory skills,
but also to cause students to question natural phenomena and
give them matters on which to think further.

— We wanted by means of this practical course to shift students
from an inert listening status to active participation.
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Uvodem...

Z jedné cviCebnice pro Vyvojovou biologii (e etal., 2003)
— Practical courses are intended not only to develop laboratory skills,
but also to cause students to question natural phenomena and
give them matters on which to think further.

— We wanted by means of this practical course to shift students
from an inert listening status to active participation.

— Developmental biology is never so fascinating as when one is
observing living material and exploring its entire dimension
through experimental embryology.
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Uvodem...

Z jedné cviCebnice pro Vyvojovou biologii (e etal., 2003)
— Practical courses are intended not only to develop laboratory skills,
but also to cause students to question natural phenomena and
give them matters on which to think further.

— We wanted by means of this practical course to shift students
from an inert listening status to active participation.

— Developmental biology is never so fascinating as when one is
observing living material and exploring its entire dimension
through experimental embryology.

https://www.youtube.com/watch?v=dXpAbezdOho
https://www.youtube.com/watch?v=IjyemX7C 8U
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https://www.youtube.com/watch?v=dXpAbezdOho
https://www.youtube.com/watch?v=IjyemX7C_8U

Dnesni osnova

— 1. Obecneé k obojzivelnikim

— 2. Historie modelu Xenopus

— 3. ProC Xenopus jako model?

— 4. Zivotni cyklus

— 5. Priklady pouziti ve Vyvojové biologii

7 Bi1130

w =

(QED I e

—_— =



1. Obecneé

Jak si predstavujete zabu/Xenopa?
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1. Obecneé
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Obrazek prevzat z https://www.eurekalert.org/

wn=
(@ i e

9 Bil1130



1. Obecné k obojzivelnikiim

Hagfishes

:I Agnathans =%

Lampreys

Cartilaginous fishes

Ray-finned fishes ’4'

Gnathostomat
nathostomata Coelacanth .

Lobe-finned fishes

Osteichthyes Lungfish .

P Caccilians

. Salamanders Amphibians
Sarcopterygii

— Frogs =

e Tirtles

Tetra pm- pen Tatara

| izards and snakes | Reptiles

pmm _rocodilians

e
Monotremes .
‘ pe Marsupials Mammals

— Flacentals _.

Phylogeny & Taxonomy (amphibiaweb.orqg)
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https://amphibiaweb.org/taxonomy/

2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni®
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899

Frangois Marie Daudin
(1776 - 1803)

Fig. 1. The first published picture of Bufo laevis, from Daudin (1802/03).
The species was eventually re-named Xenopus laevis. Reproduced by
permission of the Syndics of Cambridge University Library.
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930

Kolem 1880 — Amphibia se dostavaji do popredi (wilhelm Roux, evropské druhy Zab, Rana)
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Developmental Biology: Observing Evolution in Fast Forward - The Institution for Science Advancement (ifsa.my)
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https://ifsa.my/articles/developmental-biology-observing-evolution-in-fast-forward

2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni”

— 2. faze: tzv. ,chovatelsko-histologicka®

od 1802 do cca 1899
od cca 1899 do cca 1930

Kolem 1880 — Amphibia se dostavaji do popredi (wilhelm Roux, evropské druhy Zab, Rana)
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Developmental Biology: Observing Evolution in Fast Forward - The Institution for Science Advancement (ifsa.my)
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Triton taeniatus
gastrula

Developmental Biology: Observing

1924 — Spemann-Mangoldova

(mloci)

Evolution in Fast Forward - The
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https://ifsa.my/articles/developmental-biology-observing-evolution-in-fast-forward
https://ifsa.my/articles/developmental-biology-observing-evolution-in-fast-forward

2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka® od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka“ od cca 1930 do cca 1960

Lancelot Thomas Hogben

Born 9 December 1895
Portsmouth, England, United
Kingdom of Great Britain and
Ireland

Died 22 August 1975 (aged 79)
Wrexham, Wales, United
Kingdom

wn=
(@ i e

Alma mater Trinity College, Cambridge

16 Bi1130 Occupation experimental zoologist, medical

statistician



2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka® od cca 1930 do cca 1960

Lancelot Thomas Hogben

« vyhradné akvaticky druh + rezistence na nemoci

« nenarocny laboratorni chov

o cremm— e prirozeny vy&kyt v Africe, karnivorni predatori
Portsmouth, England, United (hmYZ, kory5|, rYbY) l

Kingdom of Great Britain and
Ireland

Died 22 August 1975 (aged 79) moznost indukovat rozmnoZovani (celorocné)

Wrexham, Wales, United

Kingdom
Alma mater Trinity College, Cambridge I\II U I\I I

Occupation experimental zoologist, medical
statistician :[
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka“ od cca 1930 do cca 1960

Lancelot Thomas Hogben

Xenopus — bézny od 40. do 60. let 20. st. v
nemocnicich a laboratorich v Evropé a USA
(proc?)

Born 9 December 1895
Portsmouth, England, United
Kingdom of Great Britain and
Ireland

Died 22 August 1975 (aged 79)

Wrexham, Wales, United

Kingdom

=
—

Alma mater Trinity College, Cambridge

16 Bi1130 Occupation experimental zoologist, medical

statistician

P)
(qup I =
—



2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka® od cca 1930 do cca 1960

Lancelot Thomas Hogben

Xenopus — bézny od 40. do 60. let 20. st. v
nemochicich a laboratorich v Evropé a USA
(proc?)

Test plodnosti (hCG v moc¢i)
1928 — Anscheim+Zondek:

5 samic mysi 2x denné&, 3 dny — utraceni, analyza ovarii

%
¥y

Born 9 December 1895

Pgrtsmouth, Englanq, pnited 1931 - FFIEdman
o kralici (mifi a rychleji) — utraceni, analyza ovarii
N 1933 — Hogben (+Shapiro and Zwarenstein):
Kigdom 1x injekce do zaby — vaji¢ka za 8-12 h.
Alma mater Trinity College, Cambridge I\II U I\I I
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka® od cca 1930 do cca 1960
— 4. faze: tzv. ,vyvojovébiologicka" od cca 1960 dodnes
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni® od 1802 do cca 1899
— 2. faze: tzv. ,chovatelsko-histologicka“ od cca 1899 do cca 1930
— 3. faze: tzv. ,endokrinologicka® od cca 1930 do cca 1960
— 4. faze: tzv. ,vyvojovébiologicka" od cca 1960 dodnes

1956: Normal Table of Xenopus laevis (Daudin)

) cis‘s ) ) ] ?2;';
tage - | : 19 o :
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Pieter Nieuwkoop Job Faber l
(1917-1996) I\II U I\I I
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2. Historie modelu Xenopus

—1. faze: tzv.
— 2. faze: tzv.
— 3. faze: tzv.
— 4. faze: tzv.
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,muzejni”
,chovatelsko-histologicka“
,endokrinologicka®
,Vyvojovebiologicka®
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Obrazek prevzat z Gurdon et Hopwood, 2000

od 1802 do cca 1899
od cca 1899 do cca 1930
od cca 1930 do cca 1960
od cca 1960 dodnes
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni”

— 2. faze: tzv. ,chovatelsko-histologicka“
— 3. faze: tzv. ,endokrinologicka®

— 4. faze: tzv. ,vyvojovébiologicka"

YERR BiGrdon In‘testlnal cell

R

UV irradiation \
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Sir John B. Gurdon
(1933 - )

Cloned mammals
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3. Xenopus jako model Vyvojove biologie
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3. Xenopus jako model Vyvojove biologie

XENOPUS (Vertebrata) jako ZDROJ EMBRYI (od 60. let 20. stoleti)
— @ 1 MM (neméni se do NF stadia 10)

— cca 1500-3000 embryi/1 samice

— indukce béhem celého roku pomoci hCG

—
—

Obrazek prevzat z wikipedia.org
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3. Xenopus jako model Vyvojove biologie

XENOPUS (Vertebrata) jako ZDROJ EMBRYI (od 60. let 20. stoleti)
— @ 1 MM (neméni se do NF stadia 10)

— cca 1500-3000 embryi/1 samice

— indukce béhem celého roku pomoci hCG

— vyvoj embryi mimo télo matky = snadna manipulace + moznost
injekci (DNA/RNA, chemikalie: inhibitory, aktivatory, morpholina)
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3. Xenopus jako model Vyvojove biologie

XENOPUS ve srovnani s jinymi modely

Publikace za rok (bez mysi)
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® Xenopus @ Drosophila C. elegans Danio @ Gallus
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3. Xenopus jako model Vyvojove biologie

XENOPUS ve srovnani s jinymi modely

Publikace za rok (bez mysi)

5000
4500
4000
3500
3000
2500
2000
1500
1000

500

0 00— -
1920 1940 1960

® Xenopus @ Drosophila

28 BIil1130

1980

C. elegans

2000 2020

Danio @ Gallus

2040

90000
80000
70000
60000
50000
40000
30000
20000
10000

0

Publikace za rok (s mysi)

1920 1940 1960

® Xenopus @ Drosophila

1980

C. elegans

pre—=t

2000

2020

2040

Danio —@—Mus @ Gallus

w =

QDI e

—_— =



3. Xenopus jako model Vyvojove biologie

XENOPUS ve srovnani s jinymi modely

Category:

C.
elegans

Drosophila Zebrafish Xenopus

Chicken Mouse

Broodsize 250-300 20-100 100-200 500-3000+

Cost per embryo low lowr low low
High-throughput multiwell-format screening good good good good

Access to embryos good good good good
Micro-manipulation of embryos _ fair good

Genome known known known known

Genetics good good good fair

Knockdowns (RNAI, morpholinos) good good good good
Transgenesis good good good good

Evolutionary distance to human distant intermediate | intermediate

QI

Color code: green, best in category; red, worst in category.
Adapted from Wheeler & Brandli 2009 Dev Dyn 238:1287-1308.
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3. Xenopus jako model Vyvojove biologie

30 Bi1130

XENOPUS laevis a tropicalis

&x€% .

X. laevis X. tropicalis
ploidy allotetraploid diploid
haploid 18 chromosomes 10 chromosomes
genome size 31x10%bp 1.7x10%bp
optimal temp 16-22°C 25-30°C
adult size 10 cm 4-5 cm
eqqg =ize 1-1.3 mm 0.7-0.8 mm
brood size 2000-3000+ 500-2000
generation time 1-2 years 4 months

Obrazek prevzat z xenbase.org
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3. Xenopus jako model Vyvojove biologie

XENOPUS laevis a tropicalis

Publikace za rok
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4. Zivotni cyklus

Pohlavni dimorfismus, kloaka, ,black nuptual pads”

e Xenopus
- Life Cycle

i blastula
late tailbud \ 20 hours 7 hours/
"~ = 3 12 hours 8 hours ‘! 9
@ g strula

Obrazek prevzat z xenbase.org

This Is How a Tadpole Transforms Into A Frog | The Dodo - YouTube

MUNI
oC1
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https://www.youtube.com/watch?v=gmlaclb3K2o

5. Vyvojova biologie a Xenopus

« bunécény cyklus, replikace a reparace DNA

* model pro telni osy a organizace te€la, regenerace koncetin

2. dorsal hollow nerve co

« Spemannuv organizer (mloci)

Spemann-Mangold Organizer and embryonic induction -
YouTube
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https://www.youtube.com/watch?v=rSIurckMtfU

Vice info...

Log-in Register Contact Us Citing Xenbase
Xenbase : -

BLAST Genomes Expression Genes Anatomy & Development Reagents & Protocols Literature Community Stock Center Download

Genome Editing Latest Xenbase Content
Workshop 2019

October 14-24, 2019 e o

National Xenopus Research Mutants! (95) New
Center, MBL at Woods Hole,
MA, USA. Job Postings (3)

Read More...

b~ 4 Xenopus Meetings and Resources
updated February 19, 2019

SDB 78th Annual Meeting
Boston, Massachusetts
July 26-30, 2019

Cell and Developmental Biology of
Xenopus: 2019 Course at Cold
Spring Harbor

April 3-16, 2019

Application Deadline: January 31,

2019

2nd European Amphibian Conference

http://www.xenbase.org/

wn=
(@ i e

34 Bil1130

—_— =



Dekuji Vam za pozornost
U I i
CI | Bc.&Mgcr. PRACEV OBLASTECH: !
VYVOJOVA, BUNECNA A v
MOLEKULARNI BIOLOGIE = | 3
S C I patogennich procesech, napi. metastaze. Navzdory jeji dileZitosti viak
dosud nezname, jak burika ziskava energii pro tyto procesy. Konkrétné nds

U s T A V E X P E R I M E N T A L N :[ B I [] L [] G I E zajimd, jak burika presné instruuje mitochondrie pro vyrobu energie.

BUNECNA MIGRACE i
M 2
» HUN

SIGNALIZACE MITOCHONDRIE
wyroba energie aktivni pohyb

ODDELENI FYZIOLOGIE A IMUNOLOGIE % b i
ZIVOCICHU (OF1Z) N o s A

>

Bunécna migrace hraje zasadni roli jak pri vyvoji organismu tak pfi

e

Hleddme motivované studenty « Atraktivni a ambiciozni téma

pro studium procesu, jakymi - Cenné znalosti a zkuenosti
bunky ziskavaji energii pro svoji s laborartornimi technikami
migraci. « Moznost osvojeni si prace s

Pro studium bioenergetickych Zivymi zvitaty - Zabami
procest budeme vyuzivat: « PrileZitost kratkodobych stazi

S T ‘ | [ ) . 1) unikatni model obratlovcti na spolupracujicim pracovisti
& U [: I J \] I P R U G R A M ‘ (ranna stadia embryi zaby Xenopus) ) v New Yorku
2) savei bunééné linie « Zajimavé finan¢ni ohodnoceni

EXPERIMENTALNT A MOLEKULARNI BIOLOGIE

«

q : ' '

b) P E C I A il I Z A C’E ; ’ : ) ) harnos@sc:.muni.cz : ! HARNOS
EXPERIMENTALNT BIOLOGIE ZIVOCICHU B L et bolog 27 lab
A IMUNOLOGIE & BUNEENA BIOLOGIE Sl e
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