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1. Obecne

Jak si predstavujete zabu/Xenopa?
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1. Obecne

Obrazek prevzat z https://www.eurekalert.org/
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1. Obecné k obojzivelnikum
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1. Obecné k obojzivelnikum

Hagfishes

Lampreys

Cartilaginous fishes

Ray-finned fishes *’«

Coelacanth

Gnathostomata

Osteichthyes Lungfish

= Caccilians Servofi

- Salamanders ocasati
Sarcopterygii

— Friogs bezocasi

e Tirtles

Tetra pm- pemmn Tatara

| izards and snakes | Reptiles

pemmm _rocodilians

e
Monotremes .
‘ pem Marsupials Mammals

— Placentals _.

Phylogeny & Taxonomy (amphibiaweb.org)

:I Agnathans =

] Lobe-finned fishes

Amphibians
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https://amphibiaweb.org/taxonomy/

2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
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2. Historie modelu Xenopus

—1. faze: tzv. ,muzejni”

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.

Obrazek prevzat z Gurdon et Hopwood, 2000

od 1802 do cca 1899

Frangois Marie Daudin
(1776 - 1803)
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
_ 2. faze: tzv. ,,Chovatelsko—histologické“ 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. ,,ChOV&te|SkO-hiStO|OgiCké“ od cca 1899 do cca 1930

Kolem 1880 — Amphibia se dostavaji do popredi (wilheim Roux, evropské druhy Zab, Rana)

blastocoel remams s half

kII 4 P N/ embryo
(lelle /&D_\ p
L / /

N\
neural

tube

%
—
L.7

TJ

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” od 1802 do cca 1899
_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

Kolem 1880 — Amphibia se dostavaji do popredi (wilheim Roux, evropské druhy Zab, Rana)

blastocoel remains P half
E‘fll g - )/ embryo
« a’ TR B
/ \ ‘\"‘
N, / LN [ ' \ |
r |
I \ I ‘. ;) } |
‘\ ;’ , \ / /
L .
\ <X
K 8%, \v:/,v o
s _ neural
tube

Developmental Biology: Observing Evolution in Fast Forward - The Institution for Science Advancement (ifsa.my)

1924 — Spemann-Mangoldova
(mloci)

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
https://ifsa.my/articles/developmental-biology-observing-evolution-in-fast-forward

12

2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. ,,endokrinologické“ od cca 1930 do cca 1960
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2. Historie modelu Xenopus

—1. faze: tzv. ,muzejni”

od 1802 do cca 1899

_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. .endokrinologicka”

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

Alma mater Trinity College, Cambridge

Occupation experimental zoologist, medical
statistician

od cca 1930 do cca 1960
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930
— 3. faze: tzv. ..endokrinologické“ od cca 1930 do cca 1960

Lancelot Thomas Hogben

vyhradné akvaticky druh + rezistence na nemoci

nenarocny laboratorni chov

P oNgy
': " g
Born 9 December 1895
Portsmouth, England, United

Kingdom of Great Britain and
Ireland

Died 22 August 1975 (aged 79)

Wrexham, Wales, United moznost indukovat rozmnoZovani (celorocné)

Kingdom

prirozeny vyskyt v Africe, karnivorni predatori
(hmyz, korysi, ryby)

=
O

Alma mater Trinity College, Cambridge

14 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—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. .endokrinologicka”

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

Alma mater Trinity College, Cambridge

Occupation experimental zoologist, medical
statistician

od cca 1930 do cca 1960

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

—1. faze: tzv. ,muzejni”

od 1802 do cca 1899

_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. .endokrinologicka”

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

Alma mater Trinity College, Cambridge

Occupation experimental zoologist, medical
statistician

od cca 1930 do cca 1960

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

Test plodnosti (hCG v mo¢i)
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2. Historie modelu Xenopus

—1. faze: tzv. ,muzejni”

od 1802 do cca 1899

_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. .endokrinologicka”

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

Alma mater Trinity College, Cambridge

Occupation experimental zoologist, medical
statistician

od cca 1930 do cca 1960

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

Test plodnosti (hCG v mo¢i)

hCG
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2. Historie modelu Xenopus

—1. faze: tzv. ,muzejni”

od 1802 do cca 1899

_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930
— 3. faze: tzv. ..endokrinologické“ od cca 1930 do cca 1960

Lancelot Thomas Hogben

e
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

Occupation experimental zoologist, medical
statistician

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

(proC?)

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

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

1931 — Friedman:

kralici (mifi a rychleji) — utraceni, analyza ovarii

1933 — Hogben (+ Shapiro and Zwarenstein):

1x injekce do zaby — vajicka za 8-12 h.

=
O
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2. Historie modelu Xenopus

— 1. faze: tzv.
— 2. faze: tzv.
— 3. faze: tzv.
— 4. faze: tzv.

,muzejni”
,chovatelsko-histologicka®
,endokrinologicka®
,Vyvojove-biologicka®

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. ,vyvojove-biologicka"

Pieter N leuwkoop Job Faber
(1917-1996)

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” od 1802 do cca 1899
_ 2. faze: tzv. ,,ChOV&te|SkO-hiStO|OgiCké“ od cca 1899 do cca 1930
— 3. faze: tzv. ,,endokrinologické“ od cca 1930 do cca 1960
— 4. faze: tzv. ,,V)’/VOjOVé-biO|OgiCké“ od cca 1960 dodnes

1956: Normal Table of Xenopus laevis (Daudin)

2-cel 4-cel 8-cell 16-cell Stage 6 Stage 8 Stage 9 Stage10  Stage11-12 Stage1314  Stagels
(1hr 32min) (1hr S51min) (2hr 17min) (2hr 44min) (3hr 18min) (Shr 14min) (6hr 55min) (9hr 25min) (11hr 20min) (12hr 14min)  (13hr 25min)
P T S <IN ET S o ”
P i ) ™ ) Y | Jeaan @? /—”" \ = £V
- - (5 = -.‘pﬁ"ﬁ-o - |- - )
¢ L A ¢
Gastrulation Neurulation

Stage 40 ge 383 tage 24-26
(66hr) (55hn) (26hr) (
o - /
A% £°) =
3! - - (¥ - (Jif - - - - - -
Wi i
I I
i
| \ | il \ ¥
il \ O

Pieter Nieuwkoop Job Faber l
(1917-1996) N F System
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2. Historie modelu Xenopus

—1. faze: tzv. ,muzejni”

od 1802 do cca 1899

_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. ,endokrinologicka”
— 4. faze: tzv. ,vyvojove-biologicka"

Xenopus vs.
ostatni
obojzivelnici

Ak

Mumber of publicati

=30

od cca 1930 do cca 1960
od cca 1960 dodnes

i f =
1903 idGk 1971 187E 1981 1983
- 1967 <1971 0977 -19ET -1UET -1V

Obrazek prevzat z Gurdon et Hopwood, 2000
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2. Historie modelu Xenopus

— 1. faze: tzv. ,muzejni” od 1802 do cca 1899
_ 2. faze: tzv. ,,Chovatelsko—histologické“ od cca 1899 do cca 1930

— 3. faze: tzv. ,,endokrinologické“ od cca 1930 do cca 1960

— 4. faze: tzv. ,,V)’/VOjOVé-biO|OgiCké“ od cca 1960 dodnes
\ B
Jn B. Gurdon naLs % 2l 1 9 5 8
) - =% 2012
Mgl (Nobelova
Sir John B. Gurdon g Slerdmmme cena)
; e .
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3. Xenopus jako model
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3. Xenopus jako model

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

—cca 1500-3000 embryi/1 samice

—indukce behem celého roku pomoci hCG

=
I

(P)
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3. Xenopus jako model
XENOPUS (Vertebrata) jako ZDROJ EMBRYI (od 60. let 20. stoleti)

—J1 mm (neméni se do NF stadia 10)

—cca 1500-3000 embryi/1 samice

—indukce behem celého roku pomoci hCG

Il

U
SC1



27

3. Xenopus jako model
XENOPUS (Vertebrata) jako ZDROJ EMBRYI (od 60. let 20. stoleti)

—J1 mm (neméni se do NF stadia 10)

—cca 1500-3000 embryi/1 samice

—indukce behem celého roku pomoci hCG

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

5000
4500
4000
3500
3000
2500
2000
1500
1000
500
0

1920

XENOPUS ve srovnani s jinymi modely

Publikace za rok (bez mysi)

00—
1940

® Xenopus

1960

® Drosophila

1980

C. elegans

2000

Danio

2020

® Gallus

2040
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3. Xenopus jako model

5000
4500
4000
3500
3000
2500
2000
1500
1000
500
0

1920

XENOPUS ve srovnani s jinymi modely

Publikace za rok (bez mysi)

00— -
1940 1960 1980

® Xenopus @ Drosophila @ C. elegans

2000 2020

Danio @ Gallus

2040
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Publikace za rok (s mysi)
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® Xenopus @ Drosophila ® C. elegans
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3. Xenopus jako model

XENOPUS ve srovnani s jinymi modely (ENG)

C

Category: elegans

Drosophila Zebrafish Xenopus Chicken Mouse

30

QI

Color code: green, best in category; red, worst in category.

Adapted from Wheeler & Bran

li 2009 Dev Dyn 238:1287-1308.

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
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3. Xenopus jako model

XENOPUS laevis vs. tropicalis

-*% .

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

31
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3. Xenopus jako model

XENOPUS laevis a tropicalis

Publikace za rok
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3. Xenopus jako model

XENOPUS laevis a tropicalis

- 8 8 8 8

4

Publikace za rok

MAKE XENOPUS
GREAT AGAIN

et A

HARNOS
2¢ lab

=

QDI e

—_ =



34

4. Zivotni cyklus

Pohlavni dimorfismus, kloaka, ,black nuptual pads”

e
Vo
e ,l.':“n‘.', .
ZEE e
o" oy e
P 5O
o A% v
e A (0
APy _;’ a
T
e P L
T, 75 . .
b ......‘--“ o
12 months o "NGHD (0%

ey . egg
€ ours

Xenopus -
Life Cycle ‘

Obrazek prevzat z xenbase.org

This Is How a Tadpole Transforms Into A Frog | The Dodo - YouTube
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https://www.youtube.com/watch?v=gmlaclb3K2o
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5. Umisteni v chovu

=

QDI e

—_ =



36

5. Umisteni v chovu

Xenopus = sekundarné (a vyhradné) akvaticky druh

— Teplota 18-21 °C (X. laevis), 25-27 °C (X. tropicalis)
— pH 7,5-7,9
— KOndUktIVIta VOdy (koncentrace elektrolyti ve vodé) 1500'1 600 IJS

— ,Uzavrené” viko

—

o
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5. Umisteni v chovu

XenoPlus ChOVI’)y systém pro drépatky (Trigon — CZ, Tecniplast — IT)
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5. Umistéeni v chovu

— Vyziva: 3x tydne

Granule

wigyorm TN

3
i{s
it

333

F1LuE DON4

[n’l‘
B
i

PMI CU Adult Frog Diet
Formula Code - 5Z18
Product Form

Extruded feed.
+ 50 Ib. net weight paper sack

Guaranteed Analysis
Crude protein not less than ..
Crude fat not less than ...
Crude fiber not more than
Moisture not more than .............ooes

Catalog #

0006841

Fish meal, porcine meat and bone meal, dehulled soybean meal, ground corn, wheat flour, brewers dried yeast, dried egg
product, gl)n.‘.eryl manostearate, corn distillers dried grains with solubles, whey, wheat germ, salt, chaline chioride, pyridoxine

scorbyl-2- ilized vitamin C), di-alpha tocopheryl acetate (form of vitamin E), biotin,

cholecalciferal {rmm ul‘wwmm D), wlamm A acetate, calcium carbonate, calcium pantothenate, mena:iune sodium bisulfite

complex {(source of vitamin K), (a iver), thiamine
vitamin B1z supplement, manganous oixide, zmt. oxide, ferrous carbonate, copper sulfate, zing sulfate, calcium iodate, cobalt

carbonale, sodium salenite.

Feeding Directions
Feed as sole source of food to Xenopus.

roximate Mutrient Composition®

nicotinic acid,

NUTRIENTS MINERALS
Protein, % 44.0 Ash, % 15
Glycine, % as Calcium, % aT
Lysine, % 26 Phosphorus, % .. .22
P 1.2
Fat (Acid hydrolysis), % 60 M 022
Sodium, % 0.51
Fiber (Crude), % 5.0 Chloride, % 0.70
Iron, ppm 510
VITAMINS Zinc, ppm 115
Thiamin, ppm Manganese, PPm...........ccoveeeceeessnmneseesisacnenaes 80
Riboflavin, ppm Copper, ppm 16
Niacin, ppm lodine, ppm 1.2
Pantothenic acid, PPM..........cooccuuerecocenecnies Selenium (added), PPM ....c.ocooivvrvrrinieee.... 0.08
Choline, ppm
Pyndmune ppm
bic acid, ppm

Vitamin Bz, ugfkg
Vitamin A (added), IU/kg
Vitamnin Ds, IU/kg.......

Vitamin E {added), IU/kg
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6. Ceska legislativa ohledné zab
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6. Ceska legislativa ohledné zab
Shirka zékont ¢. 419 /2012

Priloha ¢ 7 k vyhlasce ¢ 419/2012 Sb.

PoZzadavky na prostory, jejich velikost a vybaveni ve vztahu k jednotlivym druhiim
pokusnych zviFat a pozadavky tykajici se péfe a umisténi ve vztahu k jednotlivym
druhiim pokusnych zvifat

Tabulka 9.2

Vodni z4aby"
Délka Minimalni plocha Minimalni plocha vodniho Minimalni hloubka
téla™ vodniho pju-.-rchu povrchu pro kaidé dalsi zvife ve vody
{cim) (cm”) skupinoy -E-mﬂ wimisténi (cm)

{cm™)

nmzsi nez 6 | 160 40 6

od 6do 9 300 75 g

od 9do 12 | 600 150 10

nad 12 920 230 12,5

Poznamky:

1) Tyto podminky se vztahuji na nadrze v chovnych prostorach (tj. pii chovu), nikoli na nadrze pro prirozené
paieni a superovulaci z ditvodu vwkonnosti, kdy se vvzaduji jednotlivé nadrze mensi velikosti. Prostorove
pozadavky jsou stanoveny pro dospélé jedince v uvedenvch kategoriich velikosti; mladi jedinei nebo pulci
Jsou vylougeni, nebo jim jsou rozméry umérné prizplisobeny.

2) Meéreno od tlamy po kloaku.
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7. Prakticka cast

A. Indukce kladeni vajicek pomoci hormonu hCG (lidsky choriovy gonadotropin)

Hibetni vak (angl.
dorsal sac)

41



7. Prakticka cast

B. Uspani samce, preparace varlat (testes/testis) a pitva samce
M7

.. _Corpora
adiposa

/)

(@] e

+ _ 1 I\ I '

~6 NH; "0-$—CH; E'.,“
0 L

Lung —
2oy I " Ventricle
\l-biadder .:' :' : ;‘?,‘}'; -_r- 'l()tl‘"ll\l(:':A
preddvkovénim anestetikem MS-222 \ Dy L7 ok ] s
(tricaine methansulfonat, 2-phenoxyethanol) oo —7 —f— Pancreas
ominal vein _ ) : o e Slomlv.'h

Duodenum

MS-222 blokuje sodikové kanaly
v nervovych membrdanach,
pricemz tato inhibice brani
generovani a Siteni akénich
potenciall podél neurond.

42
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7. Prakticka cast

C. Dostani vajicek z téla matky (tzv. technika ,,squeezing®) a IVF

A B

DEJELLY
+WASH




7. Prakticka cast

D. Starani se o zabi embrya a injikovani chemikalii

=
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Vice informaci o zabach (v angiicting)

Log-in Register Contact Us Citing Xenbase
Xenbase 2l m——

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

Genome Editing Latest Xenbase Content
Workshop 2019
October 14-24, 2019 P
National Xenopus Research Mutants! (95) New
Center, MBL at Woods Hole,
MA, USA. Job Postings (3)
g (Fogeli Read More...
\’\/ 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/
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USTAV EXPERIMENTALNI BIOLOGIE

ODDELENI FYZIOLOGIE A IMUNOLOGIE
ZIVOCICH

STUDIJNI PROGRAM:
EXPERIMENTALNT A MOLEKULARNT BIOLOGIE

SPECIALIZACE:

EXPERIMENTALNI BIOLOGIE ZIVOCICHU
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