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Dnesni osnova

3. MODELOVE ORGANIZMY VE VYVOJOVE BIOLOGII -
OBRATLOVCI

I Danio rerio,

| Ambystoma mexicanum,
| Xenopus laevis,

I Reptilia,

1 Galus gallus,

| Mus musculus,

1Sus scrofa
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Legislativa platna pro zasady prace s
obratlovci

Dodrzovani:

“INeoficialné: pravidlo 4R (reduction, refinement, replacement,
responsibility)

“1Oficialn&: v CR pro chov, praci a navrhovani pokus( s obratlovci nutné
dodrzovat legislativu a absolvovat odborny kurz:

Osvédceni o odborné zpusobilosti k navrhovani pokust a projektt pokust podle § 15d
odst. 3 zakona €.246/1992 Sb., na ochranu zvirat proti tyrani

1Obsahem kurzu jsou informace o :

-ustanoveni zakona a pravni predpisy CR o chovu a péé&i zvifat a jejich pouzivani pro védecké ugely

-ustanoveni predpisu EU proti tyrani zvirat

-etické otazky tykajici se vztahu Clovéka a pokusnych zvifat a pro a proti pouzivani zvifat pro védecké
ucely

-zakladni biologie (anatomie, fyziologie, chov a genetika) a etologie pokusnych zvirat

-péce, hygiena a vyziva pokusnych zvifat, druhové specifické metody zachazeni s pokusnymi zviraty

-zasady humanniho zachazeni v€etné metod snizujicich bolest a usmrcovani pokusnych zvifat,
pochopeni druhové specifickych strach(, bolesti a utrpeni pokusnych zvifat

-navrh pokusu a projektu pokusu véetné vedeni, evidence, statistiky a archivace udajli souvisejicich s
chovem a pouzitim pokusnych zvifat

-specifika pokusl na hospodarskych a volné Zijicich zvifatech |\/| U |\| I

SC1
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Legislativa platna pro zasady prace s
obratlovci

A jak je to s embryi?

Pokusnym zvifetem se rozumi:
1. Zivy obratlovec, v&etné samostatné se Zivicich larvalnich forem a plod( savcl od posledni téetiny
jejich bézného vyvoje
2. (Téz) zivy hlavonozec

v Za pokusné zvife se povazuje také zvire, které je v ranéjSim stadiu vyvoje, nez je stadium uvedené
vySe, pokud ma byt zvifeti umoznéné zit nad ramec tohoto stadia vyvoje a v dusledku provadénych
pokusU je pravdépodobné, Ze po dosazeni tohoto stadia vyvoje je postihne bolest, utrpeni, strach
nebo trvalé poskozeni

Welfare pokusnych zvirat

= Snaha o zvySeni kvality péCe o zvifata v zajeti socialnim obohacenim (moznost kontaktu s jedinci téhoz druhu
¢i s Clovékem), obohacenim napiné zvirat (moznost kontroly nad prostfedim, €i podnéty podporujicimi fyzickou
aktivitu), obohacenim prostfedi (pfidanim pfisluSenstvi), smyslovym obohacenim (€ichovymi, taktilnimi i
chutovymi podnéty) &i nutri€nim obohacenim (novy druh krmiva, &i jiny zpusob podavani krmiva) tak, aby
pokusné zvife mohlo vyjadfit druhoveé typické chovani

= Obohacené welfare — spokojené zvife — zkvalitnéni vyzkumnych dat a poznatku

—
—
o
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Pfehled druhu zvifat a jejich spotfeby k pokusnym tGiéeliim v CR v roce 2021
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TABULKA 1
Pocet pouZitych pokusnych zvifat podle druhi

My laboratorni (Mus musculus) 50550 2974 1353 12899 1863 5350 T4989
|Potkan Iabaoralomi (Ratfus norvegicus) Ja37 506 2946 5553 3634 789 17375
[Morte domaci (Cavia porceilus) 251 32 28 24 1 664 1999
Kiedak zlaly (Mesocriceius auratus) 39 251 290
Kiedik Cinsky (Crcefulus griseus) 40 40|
Piskomil mongolsky (Manionas unguiculatus) 0
(Ostalni hlodavei | ostalni Rodentia) 178 423 203 491 1295
Kralik domaci {Onychaisgus cumicuius) 154 24 G B4 4430 5038
Kocka domaci (Falis calus) 3 11 40 61 115
Pes domaci (Canis familiars) 183 184 T
Fratka (Mustela putorius furo) 2 142 144
Oistalni Selmy (oslatni Camivara) 5 5
Fond, osli a kfikenci (Equidas) H 183 224
Prase domaci (Sus scrofa domeshicus) 169 118 512 51 769 1619
Foza domaci (Capra aegagrus hircus) 95 95|
Owvee domaci (Ovis aras) 173 B5T 830
Tur domaci (Bos primigenius) 1967 338 2305
Paoloopice (Prosimize) 0
Kasmani a tamarini { napf. Calithrix jacchus) 0
IMakak javsky (Macaca fascicilanis) 0
[Makak rhesus (Macaca mulatfa) 0|
Kockodani (Chiorocebus spp. ) 0
Pavidni (Papio spp.) 0
Kaolulovd | napf. Saimin sciureus) 1]
Oslatni primati Mového svéla (oslalni druhy Caboidea) 0
Oistatni primati Starého swéla (ostaini druby Carcopithacoides) 0
Lidoopi (Haminoidea) 0
Ostatni savei | ostatni Mammalia) 45 17| 62
Fur domaci (Gallius galus domasticus) S52 339 1 21101 22033
Kriila domaci (Melsagris gallopavo domesiicus) 13 P 518 51
(Ostatni ptaci (ostatni Aves) 2081 G40 25 2T46
Plazi (Reptilia) 218 12 230
Skokan hnédy a skokan levharli (Rana temporada, R, pipens) 0
Crapatka vodni a d. ropicka (Xenapus Isewis, X tropicalis) o
Oslatni obojivelnici ( ostatni Amphibia) 120 120
Danio prubovans (Damio rério) 2666 4374 300 T340
JMoicak evropsky (napf. Serranidas, Moronidas) ]
Lososovili (Salmonidas) 928 G718 TE46
[Fivorodkoviti (Poacilidas) 22022 350 51833 T4305
Oslatni nvby (oslatni Pisces) 485 1657 15087 0345 435 3176 30185
HiavonoZci [Cephalopoda) 0
Celkem 61105 3598| 32408 40075 15379| 37021 62352 251938
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C. elegans Drosophila Zebrafish Xenopus Chicken Mouse
Broodsize 250-350 80-100 100-200 1000-5000 1 5-8
Costs per low low low low medium high
embryo
High-throughput good good good good poor poor
multiwe ll-format
screening
Access to good good good good good poor
embryos
Micromanipu- limited limited fair good good limited
lation of
embryos
Genome known known known known* known known
Genetics good good good fair none good
K nock downs good good good good limited limited
(RN A,
morpholinos)
Transgenesis good good good good poor good
Evolutionary very distant very distant distant intermediate intermediate close
distance to man

zapati prezentace
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Danio pruhované (Danio rerio)
Zebricka, Zebrafish
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Uvod

[ITfida: paprskoploutvi (Actinopterygii)
INadrad: kostnati (Teleostei); rad: maloosti (Cypriniformes)
Celed: kaproviti (Cyprinidae)
_IPavod: jizni Asie
"IDélka téla az 5 cm, podél 5 charakteristickych pruht pigmentovych
bunéek
“IPohlavni dimorfismus: samice pIngjSi bfiSko, samci StihlejSi

adult female adult male
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Vyhody VS. Nevyhody

zebricky jako experimentalniho modelu

X

Stovky vajiCek vyvijejicich se mimo télo Mnoho fyziologickych a anatomickych

samice odliSnosti v porovnani s ostatnimi
savCimi modely vUci ¢lovéku

Rychly a snadno pozorovatelny vyvoj

(diky transparentnimu embryu)

K dispozici velké mnoZzstvi riznych Duplikace genomu
mutantu; plné sekvenovany genom

Snadna aplikace chemikalii do Dlouha pfitomnost chorionu (az 48 hpf)
chovnych nadrzi muze ovlivnit plsobeni aplikovanych
chemikalii

Snadny chov

MUNI
SC1

9 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci



Vyhody

VS.

Feature

Nevyhody

Benefit/Drawback

Advantages
Easy maintenance
Year round spawning
High fecundity (300-600 by single female at one time)
Optical transparency of early stages

Swimming begins at hatching (48-72 hpf) and
more complex behavior (food seeking) at 5 dpf
Very rapid development

Fertilization is external

Minimal parental care

Mutants available, genome sequenced, morpholino
knockdowns possible

Animal protection laws often less stringent for
zebrafish embryos than for mammals

Eggs develop in nonsterile, simple buffers

Genome has important similarities to human (e.g., nearly all
mammalian genes have a zebrafish counterpart;
high conservation of key developmental
genes with the human)

Very small size of early embryos

Small egg size and external fertilization
Early embryo is permeable to small compounds
Disadvantages
Last common ancestor with humans
was 445 million years ago

Exothermic (cold-blooded)
Anatomical differences with human

(e.g., lack of heart septation,

synovial joints, cancellous bone, limbs, and lungs)
Genome duplication

Presence up to 48 hpf of the chorion

Low housing costs

Research can run continuously

Low cost per assay

Real-time (live) imaging of developmental
processes and easy selection of precise
developmental stages (in contrast to mammals)

Behavioral studies can be made on very early
stages

Large number of experiments possible in short
time period

Embryos accessible noninvasively, can be
continuously imaged; there is no placental
barrier or maternal compartment to influence
drug experiments

Reduced epigenetic parental influence on
experimental outcome

Genetic basis of teratogenesis can be investigated

Fewer legal restrictions on research

Easy to raise and maintain embryos
Common molecular pathways can be studied

Only very low quantities of expensive test drugs
and staining reagents needed; suitable for high
throughput screening in 96 and 384 multiwell
plates

Very precise control of drug delivery and dosage

Suitable for drug testing

Far more remote from humans than other animal
models such as rodents (which have a 96 million
year divergence time from humans)

Physiology not identical to humans

Several human ethanol disorders are difficult or
impossible to model in this species (e.g., cardiac
septation defects)

Many genes present as two copies, creating extra
work to determine functional roles

Interference with drug diffusion

Including information from Best et al. (2008), Tanguay and Reimers (2008), Grunwald and Eisen (2002), Gerlai et al.
(2000), Gerlai (2003); Nei et al. (2001); Kimmel et al. (1995), Dahm and Geisler (2006), and Hisacka (1958).
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Zpusob chovu a manipulace

"1Chov v komer¢né dostupnych chovnych systémech zajistujici
stalou cirkulaci a filtraci vody

1Svételny rezim 14:10 (svetlo:tma)

“lldealni teplota v chovnych tancich: 26-28,5°C

IpH vody: 6,8-7,5

IKrmeni: sucha i ziva potrava,

ad libitum

"IPravidelné cisténi chovnych

nadob a filtrd
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Zivotni cyklus

“IFertilizace mimo télo samice pfi tfreni (brzo rano ,za usvitu®),
samice pfi ném vypousti jikry (ve stovkach), samec mliCi

péti dnech zacina pfijimat potravu

1Po dvou tydnech vyvoje Ize zaradit tank do systému s cirkulujici
vodou

"IPohlavni zralost po cca 3 mésicich zivota

—
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Zivotni cyklus

Y ek [ [ e ———r =y (0 =h

45 min
cleavage period

epiboly and gastrula period

7 48 1arval stage

16 h hatching

8 h segmentation
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ivotni cyklus
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4-cells 1h sphere 4h shield 6h

80% epiboly 81/3h 1 somite 101/3h 19 somites 181/2h
neural (ube notochord somites
loor plate

hindbrain \1{&_ '

midbrain

forebrain eye
pharyngula period 29h

neurocoel floor plate herizental myoseptum fin

= hatching gland

hatching period 48h

ear harizontal myoseptum

dorsal stripe

eye,

jaw liver yolk sac stripe
gills swim bladder

ventral stripe
intestine
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Vyvojova biologie |

"1Studium funkce genu (knock-out, knock-in genu Pou3f3) a jejich role
pri formovani §pecificchhBtkéni gskfeli)

E
control —Hm [Eelglige]
_Op
helbmur ’ k)
RUNX2.mCherry
sox10:GFPCAAX

UAS:nIsGFP sox10:DsRed shha bmp7b fgf24
sox10:GFPCAAX

H Dorsal hyoid

Proliferation
area 72 hpt 96 hpf

2<0.0001 ok control gmutpGal4fii- untransplanted side transplanted side
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Barske et al., 2020
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Vyvojova biologie li

[1Single-cell analyzy odhalujici osud bunék neuralni listy a jednotlivé
bunécné typy, které se z nich diferencuji

a b C 150 dpf scRNAseq

«HXemre- smooth muscle
/_,.-bone

1.5 dpf 2 dpf Head Dissection

& Dissociation dormal ™ smooth muscle 2 _hyaline
= fibroblast 2 ~ ~— cartliage
Fre =" - ,
[ C stroma 2 gill cartilage
{ N g
@%41. - ? _ periosteum/ —
l teeth 5 = i ™ tendon/
FACS stoma 1" = oy ligament
o per:vascular-f"g‘"' iah .‘. RS 3 -{;%‘_ gill progenitor 1
. ; nhdh i
tunica media™ < i SR : ; |
P " e cycling cells
/ \ gill stroma / ey
) ) f . pillar
cells nuclei gill progenitor 2 - g8:¢
bbb 4 . ¥
; hyaline__g stroma 1
10x Genomics 210 dpf SnapATAC canilageﬂ"“_ » ) CCRRTIY
m“-l_rim teeth_  bone ﬁf-' » ey " tendon/
pillar g-w.\\ * 5 .- G
‘l’ l %&‘{ AR dermal
o » .
L0 @&\ ~ fibroblast
o ! ¥
Sequencing . Lo BF
Il cartilage / e
gl : hg g"; smooth
scRNAseq snATACseq \ \*ﬁ-" Py V muscle
" i 3 _smooth
gill progenitor 1 - X i perlvascular &% muscle 2
gill stroma —g~ “tunica media
cycling cells % " gill progenitor 2 I\/I U I\I I
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Vyvojova biologie llI

[1Studium regeneracniho potencialu rozlicnych
struktur (ploutvi, srdce, mozku, retiny, ale tfeba i
interopekularnino mandibularniho kloubu) a popis
doprovodnych procesu

ligament
X

RAG B °

n‘ﬁe‘ q?’b& t"'bea-

17 Bi1130 - Modelové organlzr.ny ve vyvolove biologii - obratlovm . N Smeeton et al.. 2022
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Top 25 Subjects in the Area of Zebrafish Research

Vyvojova biologie

Rank Research areas Publications Percenrﬂ
1 Developmental Biclogy 4562 27.010
2 Biochemistry/ Molecular Biology 3058 17.717
. . 3 Cell Biology 2423 14.038
D StUd I u m plgmentace (tvorba 4 Neurosciences Neurology 1872 10.844
C h rom atofo rl‘] ) 5 GeneticsHeredity 1681 0.730
. . , . 6  Zoology 1134 6.570
D TOXI kOIOg ICke StUd Ie 7 Science & Technology Other Topics 1114 6.454
“Imunologické studie A . ST w By T
9 Life Sciences Biomedicine Other Topics 699 4.050
"IModel pro studium: Duschenovy 10 Austomy Morphology G0 1940
, ’ . . . 11 Biotechnology/Applied Microbiology 551 3.192
muskularni dystrofie, obezity, diabetu, . momerin s s
melanomloj, tu berkulo’zy, epilepsie 13 Maring Freshwater Biology 513 2072
14 Physiclogy 505 2926
15 Hematology 503 2914
16 Endoecrinology/Metabolism 479 27075
17 Pharmacelogy/ Phartmacy 420 2488
18 Biophysics 388 2.248
19 Immunology 355 2057
20 Ophthalmology 326 1889
21 Evolutionary Biclogy 318 1.842
22 Fisheries 268 1.553
23 Research Experimental Medicine 266 1341
24 Chemistry 251 1.460
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Dalsi zastupci ryb vyuzivanych v
laboratorich

"IMedaka (Oryzias latipes), japonska ryzova ryba
"1IVyhody oproti daniu:
dvakrat mensi genom nez danio (snadnéjsi transgeneze) Dt
dokazi zit v teplotach v rozmezi 0°C - 40°C
nenarocna na chov
kratSi generacCni doba
dostupné velké mnozstvi inbrednich linii ® v .

11994 — medaky byly prvni obratlovci parici se v kosmu

/H

“IHalancCik (Nothobranchius furzeri)
[1PAvodem z periodickych tini Zimbabwe a Mozambiku

v s v

dosahuji 14 dnu po vylihnuti
[1Ziji pouze 1-5 mésicu

19 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci



Dalsi informace a zajimavosti

[IPFrirucky chovu Zebricek v laboratornich podminkach:
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC3916945/
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28

[IPfehled vesSkerych molekularné biologickych informaci, pfes expresi gend,
dostupné mutanty, protilatky, publikace a mnoho dalSiho
https://zfin.org/

—
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3916945/
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://www.aaalac.org/pub/?id=E9019693-90EC-FC4A-526E-E8236CC13B28
https://zfin.org/

Axolotl mexicky (Abystoma mexicanum)

21 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci
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Uvod

[ITfida: obojzivelnici (Amphibia)
IPodtfida: ocasati (Caudata); rad: axolotli (Ambystomatoidea)
Celed: axolotloviti (Ambystomatoidea)
_IPUvod: mexicka jezera (Lago de Xochimilco a Lago de Chalco)
1Délka tela az 30 cm, charakteristické externi kerickovité zabry okolo
hlavy, na ocase patrny kozni lem
IPohlavni dimorfismus: samice pInéjSi brisko, samci StihlejSi s
viditelnymi boulemi v oblasti za zadnimi konCetinami

o et B

MU I
SCT
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Vyhody

VS.

Nevyhody

axolotla jako experimentalniho modelu

Snadny chov druhu jako takového

Stovky vaji¢ek vyvijejicich se mimo télo
samice

Obrovsky regeneracni potencial

Diky absenci pigmentu u nékterych kmen
moznost pfimého pozorovani bunék, které
jsou diky enormnimu genomu dostate¢né
velké

23 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci

Narocny na chov co do prostoru

Dlouha generacni doba (samci rok,
samice az rok a pul)

Doba pareni omezena jen na urcitou Cast
Vv roce

Genom az pfilis velky (10x v porovnani s
Clovékem) diky namnozenym nekodujicim
sekvencim, kddujicich pak srovnatelné s
jinymi obratlovci
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Zpusob chovu a manipulace

"1Chov v akvariu:

Ipro jednoho axolotla o velikosti 50x40 cm a objemu 40 |

"ldno nadrze vystlano stérkem (Stérk vétSi nez hlava zvirete — hrozi zaduseni
pfi pozreni)

[Ina nadrz nesmi dopadat slunce (stinomil)

~Voda:

1Sladka, tvrda, bez chléru, nutna filtrace, ale bez proudéni
1114-20°C, pH: 6,5-7,7

JKrmivo:
roupice, zizaly, slimaci, nitenky, mékci krmny hmyz
‘Isyrové maso teplokrevnych zvirat nevhodné

—
I

D

QD Y e

s ——
—

24 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci



Zivotni cyklus

"Isamice pro oplodnéni vaji¢ek pfijima kloakou samcuv spermatofor
(vnitfni oplodnéni), nasledné kladou az 300 vajec
_1Axolotlové cely zivot zUstavaji v larvalnim stadiu, neprochazeji

metamorfozou — neotenie

1Zpusobeno nedostatkem hormonu thyroxinu, pro jeho produkci totiz chybi v
okolnim prostredi zakladni stavebni slozka — jod
JUmélou aplikaci hormonu lze metamorfézu vyvolat

"IPohlavni dospéelosti dosazeno mezi

18 a 24 mésici o L sdas
o I e . &%
e l'.,"?:cinie u“,-xw?‘ffs
ufockll % e
S adh, e
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Zivotni cyklus

Stages of Ambystoma mexicanum Embryo Development [P)

Cleavage-Blastula Gastrula
) IV UOCUE ee sw @
' ‘ \) ‘ w q\ w W 3 . Q * fertilization

2 3 5 7 9 10.75 3 through matur-
1-cell 2-cell 4-cell 16-cell  32-cell GERE Early Late ti
Blastula Blastula ation.

Staging series
for Ambystoma
mexicanum,
commonly
known as the
axolotl, from

Dorsal

Veg./Post.

12

Images captured by
CD Rogers, PhD &

C Christenson of
Univ. of Calif., Davis,
& N Morrison-Welch of
California State Univ.,
Northridge.

Neurula Early Tailbud Tailbud

Dorsal

Anterior

From:

The amazing
and anomolous
axolotls as
scientific models;
Adamson CJ,
Morrison-Welch N,
Rogers CD.
DevDyn 251:6;
p. 922-933,
DOI:10.1002/dvdy.470

A,S_ T developmentaldynamics.net WILEY

Il
S
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Vyvojova biologie |

“1Studium potencialu regenerace
ruznych ¢asti téla (ocasu, michy,
koncCetin, CNS, oci, srdce,
mozku) pomoci mnoha
experimentalnich postupd,
vCetne transplantaci tkané
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Vyvojova biologie li

_ITransplantace tkani transgennich zvirat jako nastroj pro urceni
puvodu bunék (fate-mapping)

(1) Ora-ECT
extirpation

(8) GFPECT
transplantation

(2) DIHEND
injection

ECT, green; END, red:
n=%"

2 h after operation

Dentary+spleniglteeth

Soukup et al. 2008 I\/
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Vyvojova biologie lll

1Studium evo-devo otazek (vyvoj larvy macarata bez oCi vs. vyvoj
axolotla s plné vyvinutym zrakem)

Larval Proteus Larval Ambystoma Adult Proteus Adult Ambystoma
. } 20 mm

. |

0.5 mm 0.5mm

[l Brain [ cartilage [l Bone [l Eves Optic nerve [JJj] Offactory epithelium
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Vyvojova biologie lll

Proteus anguinus — macarat jeskynni

30 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci




Dalsi informace a zajimavosti

_1Cesta axolotla do svétovych laboratofi:
https://onlinelibrary.wiley.com/doi/full/10.1002/jez.b.22617

[1Z oficialni webu laboratore Elly Tanaky:
http://tanakalab.org/fun/axolotl-poems/

1VSe, co jste chteli vedet o axolotlech, ale bali jste se zeptat:
http://www.axolotl.org/tiger salamander.htm
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https://onlinelibrary.wiley.com/doi/full/10.1002/jez.b.22617
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http://www.axolotl.org/tiger_salamander.htm

Drapatka vodni (Xenopus laevis)
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Xenopus

AWS as a model

1880 In a two-cell stage embryo, each cell has different fate
(Wilhelm Roux)

Induction of ectopic tissues through embryonic tissue transplantations
(Hans Spemann)

1924

1930 Xenopus laevis females are used for pregnancy tests (South Africa)
(Lancelot Hogben)

1940-
1950

Xenopus laevis is the only pregnancy test available

1967 Table of embryonic development of Xenopus (Nieuwkoop and Faber)

Molecular biology is crucial to developmental biology (“chemical
signals” are actually the “inducing factors” — FGFs , BMPs, Wnts, Shh)

MUNI
SCI

1980
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Uvod

[ITfida: obojzivelnici (Amphibia)

/Rad: zaby (Anura)
Celed: pipoviti (Pipidae)

_IPavod: Afrika

“lvyhradné akvaticky druh, zadni nohy (s ¢ernymi drapky) jsou proto
posunuty az za teélo

“Ipohlavni dimorfismus: samice vétsi (10 az 15 cm), samci az o tretinu
mensi, v dobé pareni pak na prednlch nohach par|C| mozoly, samice
pak viditelna kloaka N X. laevis
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Vyhody VS. Nevyhody

drapatky jako experimentalniho modelu

X

Snadny chov Tetraploidni
Moznost uméle indukovat Pohlavni zralosti dosahuji nejdrive po
rozmnozovani roce zivota

Vyvoj embryi mimo télo samice a diky  Kvalita kladenych vajec s pribyvajicim

jejich velikosti (g 1mm) snadna vékem samic klesa
manipulace

Rychly vyvoj a velky pocet (1500- Pro oplodnéni samic v laboratornim
3000/ samice) prostfedi nutné zabit samce

MUNI
SC1
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Zpusob chovu a manipulace

"1Chov v akvariu:

1Pro chovny par o velikosti 50x30 (x30) cm
'Dno nadrze holé nebo s kameny pro ukryt
JAkvarium je nutné dobre zakryt — drapatky dobre skaCou

~Voda:

'Nedoporucuje se pouzivat intenzivni filtrace (priliSné proudéni zvirata rusi)
1120-24°C, pH: 6-8

_IKrmivo:
1V pfirodé se zivi organickymi zbytky a hmyzem uvazlym na vodni hladiné
11V zajeti pak krmime larvami hmyzu, zizalami, drobnymi rybkami, rybim file
Ci granulovanym krmivem

—
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votni cyklus

A

——

G

3 hr ‘-L"
tadpole Xenopus
36 hr
T life cycle m
= v
H}'lr ) 5 7hr, / blastula
late tailbud 8 hr ’ ig
hr l. ﬁ P,
\ 12 hr A
gaﬂtrula
tallbucl

neurula

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

The Zahn drawings: a new graphical resour
i th

*Development
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ce of the Normal Table of Xenopus development
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Vyvojova biologie

Prvni naklonovany zivocich?
Zabal
1John Gurdon (1962)

Cultured adult skin cells UV radiation destroys
DNA in nucleus of

unfertilized egg

T

Transfer of nucleus

into egg Tadpole develops

Removal of nucleus from
either cell source

e == - \

> Ll

\ 4
\ ) >
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Vyvojova biologie

Gene gain- and loss-of-function strategy in Xenopus

Morpholino injection mRNA injection
translatianall inhibition mRNA Dveirexpressinn
gene gene

functional downregulation  functional upregulation

One-side injection LacZ GFP

Two cells stage stage 20 stage 20
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Vyvojova biologie

"IRole PCP v raném vyvoji embryi obratlovcu

(A) (B) ©

\ . ‘

» »

|

Neural
Neural fold  groove Neural tube  £ci0derm

Neural plate
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Vyvojova biologie

"IRole PCP v raném vyvoji embryi obratlovcu

P [ ]
Vangl2 Sox3 DBL MLI
crescent

=

jouaisod

louajue ”

CTRL NP MLI 11.5

n= 965 1502 1017

1 I
g8

=
Tos

o '
Loy
<
0-2 .
0 L

CTRL MLI11.5 MLI13

Jouajue

Jouaysod

Mancini et al, 2021
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Dalsi informace a zajimavosti

"IPfehled veskerych informaci:
https://www.xenbase.org/entry/
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https://www.xenbase.org/entry/

DalSi zastupci obojzivelnikll vyuzivanych v

laboratorich

“IDrapatka tropicka (Xenopus tropicalis)

_IVyhody: diploidni, vzristem menSi (tedy skladnéjsi), samice kladou vice
vajicek

44 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci

Ploidy
Haploid
GCenome size
Optimal temp
Adult size
Egg size
Brood size

Generation time

VAYD 4D &4

X laevis
Allotetraploid

18 chromosomes
3.1 % 10%bp
16=227C

10cm

1-1.3mm
7002000+

1-2 years

X. tropicalis
Diploid

10 chromosomes
1.7 % 10%bp
23285

4-5cm

0.7-0.8 mm
1000-3 0004+
6-12 months
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|
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Plazi (Reptilia)
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Uvod

"INadrad/Podtfrida: Lepidosauria
JRad: Squamata (Supinati plazi — jesté&fi, hadi)

"INadfad/Podtrida: Testudines (zelvy)

"INadrad/Podtrida: Archosauria
[JRad: Crocodilia (krokodyli)

‘IHeterogenni skupina zivocichu, tvofi jednu tfetinu vSech
suchozemskych zivoCichu

1V laboratorich spise mené obvykli

_IPoikilotermové, telo kryto supinami, kladou vejce (vzacne
zivorodi)

"IPro jestéry a hady typicka ekdyze (svlekani), mnozi jesSteri jsou
pak vybaveni parietalnim okem

—
|

TUNI

U
C1
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Vyhody VS. Nevyhody

plazui jako experimentalniho modelu

X

Malo prostudovani s unikatnimi Specifické a mnohdy narocné
vlastnostmi a specifiky podminky chovu
Vyvoj in ovo mimo télo samice Vyvoj embryi ve vajiCku enormne

dlouhy (pul roku i déle)

Vyvoj embryi ve vajickach i v
ramci jedné snusky asynchronni

—
I

@p)
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—
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Alligator mississippiensis (Aligator
severoamericky)

[1Zpusob chovu:
"INejCastéji na farmach
1V pripadé poklesu teplot se prestavaji krmit a jsou schopni hibernace
(brumace)
" Zivotni cyklus:
1Samice klade az 50 vajec, které se v hnizdé inkubuji cca 65 dni
"IPohlavi mladat je dano teplotou v prabéhu inkubace
Pri teplotach nad 34°C a vice — samci
Pri teplotach 30°C a méné - samice
JVylinla mladata se zdrzuji v blizkosti matky az tfi roky, pohlavni dospélosti
dosahuji v osmi letech

=
‘P —
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Anolis carolinensis (Anolis rudokrky)

1Genom kompletné osekvenovan (2014), cca 17 tisic protein-
kodujicich gend
"1Zpusob chovu:

IMaly, snadno chovatelny (v terariu se zdrojem svétla, tepla a UV zarenim),
jako potrava drobny hmyz

1 Zivotni cyklus:
1Samice klade cca 10 vajec mésic po pareni, juveniloveé se lihnou po 30-45
dnech inkubace

—
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Python sebae (Krajta pismenkova)

(1Skrti¢, v zajeti se doziva az 20 let, mé&Fi aZz 6 metrd, vahové mlze
dosahnout i devadesati kilo
"IPro laboratorni ucely méné prakticky zastupce hadu

"1Zpusob chovu a manipulace
1V terariu, zdroj svétla a tepla, potrava nejCastéji hlodavci
1 Zivotni cyklus:
1Samice klade jednou do roka 40-100 vajec, ty jsou v dobé kladeni jiz ve
stadiu organogeneze, nasleduje 80-90 dni inkubace, pak se mladata lihnou

W=
O ac
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DalSi zastupci plazil vyuzivanych v
laboratorich

"IChameleon jemensky (Chamaeleo calyptratus )

Lp,

Staging is based on
Dufaure and Hubert

by Natalia Shylo in
Paul Trainor’s lab
at the Stowers.
Institute for
Medical Research,
Kansas City.

From: Filling in the
Pphylogenetic gaps:
Induction, migration
and differentiation

Dev Dyn 2019 Apr 13;
248:709-727;
10.1002/dvdy.38

WILEY
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DalSi zastupci plazu vyuzivanych v
laboratorich

"1GekonCik noCni (Eublepharis macularius), Gekon panensky
(Lepidodactylus lugubris)

mmmmmmm

AAAAA
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DalSi zastupci plazlil vyuzivanych v
laboratorich

"IChameleon jemensky (Chamaeleo calyptratus )

"1GekonCik noCni (Eublepharis macularius), Gekon panensky
(Lepidodactylus lugubris)

"JAgama vousata (Pogona vitticeps)

"1Uzovka Cervena (Pantherophis guttatus)
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Vyvojova biologie |

3D models of selected anguimorph species. Sphenodon as an outgroup.

Phylogeny Ventral Ventricular septation Apical view

[1Studie popisujici mechanizmus vzniku
morfologickych rozdilu (ve velikosti téla, tvaru
koncCetin a organu, ocCi, tvaru a po€tu zubu) v
ramci evoluce jednotlivych plazich druhu

g
4
s
<

C. calyptratus

A. uniparens

Foot

Gregorovicova et al, 2022

C. calyptratus

Diaz et al, 2019

106 dpo 109 dpo

MUNI
SCI
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Vyvojova biologie I

_IPopis vyvojovych procesu u
nemodelovych organismuU a zarazeni

do kontextu dosavadnich poznatku

_1Sledovani bunék neuralni listy u plazlt na
modelovém druhu chameleona
jemenskeého

55 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci
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Vyvojova biologie llI

_IVyuziti prirozenych vlastnosti
plazu (jedovych zlaz hadu a z
nich vytvofenych organoidu) pro
produkci latek potencialné
pouzitelnych v medicine
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Snake venom gland
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Toxin identification
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Differentiation
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Post et al, 2020




Kur domaci (Gallus gallus f. domestica)
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Uvod

[ITrida: ptaci (Aves)
IPodtrida: letci (Neognathae)

R&d: hrabavi (Galliformes)
Celed: bazantoviti (Phasianidae)

_IPro vyzkumné ucely se vyuziva pouze embryi vyvijejicich se uvnitr
vajiCka opatreného tvrdou vapenatou skorfapkou

developing
shell embryo air space vitellus

s

chalaza .
albumen

f

air space

\|

shell _\\ 1\ 4
membrane bt 7
¢

7]/ amniotic
liquid

g

vitellus albumen
or yolk or white WA inFavisual-infa I\/ I
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Vyhody VS. Nevyhody

kura/kurete jako experimentalniho modelu

X

Vyvoj embryi in ovo mimo télo samice = Samice snasi nizSi pocCet vajec (cca 5

vajec/tyden)
S embryi Ize po otevieni skofapky Vysoka umrtnost embryi po
manipulovat, po manipulaci Ize vyvoj manipulaci
prabézné kontrolovat
Embryo Ize odebirat v presné Potencialni chov a generace vlastnich
stanoveném stadiu (i transgennich) kurat v laboratornich

podminkach narocny

Kufeci genom osekvenovan (2004) Prace s kufecimi embryi nesterilni

|
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Zpusob chovu (inkubace) a manipulace

_IVyvoj embrya v oplodnéném vejci v laboratori zaCina vlozenim
vajec do inkubatoru (38°C, konstantni vihkost)
"1Vejce musi byt polozeno na stranu, nesmi stat (A)
1Po 1,5 dni (cca 36 hodinach = HH 10) odsavame bilek (embryo
klesne) (B), vystfihame drobny otvor do skorapky (C), ktery
nasledne prelepime a vejce vracime zpét do inkubatoru
"1Po cilené manipulaci (injikaci, implantaci, transplantaci) pfelepime

otvor a inkubujeme do odbéru (D)
A B A C
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61

Zivotni cyklus aka Hamburger Hamilton Stages
Normal Stages of Chick Embryo Development

IN MEMORY OF VIKTOR HAMBURGER: 1900-2001

Hamilton. 1951 A Key Fea
s in the development of the chick embyro. Journal of Morphalogy 88: 49-62." g i 2 1 1 ey Feaures

pre-streak

Irianguiar streak

mid-sireak

fully elongated streak

head process

thead fold

1 somite

3 somiles, 4somies.

7 samites

10 somiles, optic vesicles

13 somites.

16 somites, head furning

19 somites, amnion covers brain
22 somiites; midbrain flexure 96°
opiic cup

tail bud straight

wing and leg buds

‘amnian closing

somiles extend inlo tail bud
allantolc vesicle
maxiliary prominence

ey pigmented.

limb length = widih

2nd Is largest pharyngeal arch
knee and elbow flexions

rastral and caudal contours
of digital regions evident

darsal intardigital graoves
beak evident

mandibular and 2nd arches fusod
o0y tooth visible

feather papillae on dorsum and leg
46 scleral papiliae

13 seleral papillae

nictitating membrane visible

nictitating membrane approaches
scleral papiflae

*Incubation fimes vary with pouifry strain,
incubator lemperature, and length of slorage.

AT SWWILEY

WwWw.anatomy.org
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https://embryology.med.unsw.edu.au/embryology/index.php/Hamburger_Hamilton_Stages
https://embryology.med.unsw.edu.au/embryology/index.php/Hamburger_Hamilton_Stages
https://embryology.med.unsw.edu.au/embryology/index.php/Hamburger_Hamilton_Stages

Vyvojova biologie |

ITvorba chimér (transplantaci
casti krepelCi neuralni listy na
stejné misto stejne stareho
kufeciho embrya) jako nastroj
sledovani osudu bunék
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Vyvojova biologie li

IVyuZziti kufeciho modelu pro studium puvodu defektu pfi formovani
nervove trubice

Q

HH10

/
| [Secondary ni]

m

HH12

Secondary nt

Junctional nt [Secondary nt]

Dady et al, 2014
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Vyvojova biologie Il

1Vyuziti kureciho modelu pro studium vyvoje a formovani konCetin a
vyuziti znalosti tohoto procesu pro studium ucéinku rustovych faktoru
Ci toxikologické studie

Anterior

Anterior Posterior

3

N A
MR
NV R
A

Riddle et al, 1993 Killinger, 2018

—
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UNI
C1
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DalSi zastupci ptaku vyuzivanych v
laboratorich

"IKfepelka japonska (Coturnix japonica)

_IKfepelka polni (Coturnix coturnix)
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Dalsi informace a zajimavosti

"IDatabaze exprese genu ve vyvijejicim se kurfecim embryu:
http://geisha.arizona.edu/geisha/

Roslin Institut
https://www.ed.ac.uk/roslin/national-avian-research-facility
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http://geisha.arizona.edu/geisha/
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Mys domaci (Mus musculus var. alba)
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Uvod

[ITfida: savci (Mammalia)
"'Rad: hlodavci (Rodentia)

Celed: my3oviti (Muridae)
IPohlavni dimorfismus: samice drobngjsi, pohlavni otvor bliz analnimu
otvoru (cca 5 mm), samci robustnéjsi, pohlavni otvor od analniho
otvoru cca 15 mm
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Vyhody VS.

Nevyhody

mysi jako experimentalniho modelu

viiv s

pard chromozomdu, 99% genl
stejnych)

~okladna“, snadny a levny chov

Kratka doba brezosti, rychlé dosazeni
pohlavni zralosti

Moznost vytvoreni transgennich
mySich model(
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Mnoho fyziologickych odliSnosti

Nutnost zabit matku pri odbéru embryi

Rychlé starnuti

Nékteré genetické modifikace
embryonalne letalni
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Zpusob chovu a manipulace |

_INenarocny, v klecich s podestylkou, granule, Cerstva voda,
svételny rezim 12/12, 22+2°C, enrichment, pravidelna vyména
steliva a vody (1x tydné)

"JRozliSujeme:

[10tevreny (konvenéni) chov: pohyb zvifat, materialu a pecujicich osob volny, pouze
se zvySenymi hygienickymi opatfenimi

/Bariérovy chov: prostor s chovem zvirat je oddélen od vnéjSiho prostfedi bariérou,
pres kterou prochazi jak pracovnici, tak zvifata, veskery material (potrava,
podestylka, apod.) se sterilizuji, nutna zvySena hygiena, zvirata jsou testovana na
pfitomnost patogenu (SPF — specified pathogen free)

llzolatorovy chov: prostor pro zvirata je trvale oddélen bariérou jak od vnéjSiho
prostfedi, tak od chovatelu, typicky pro imunodeficientni mysi, axenické (germ-free) a
gnotobiotické mysSi (s definovanym sloZzenim stfevni mikroflory)
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Zpusob chovu a manipulace |

“llsogenni = geneticky definované kmeny (isogenicita=geneticka

totoZznost vSech jedincu)

Clinbredni kmeny: vznik pfibuzenskou plemenitbou po vice nez 20 generaci
(bratr a sestra nebo rodi€ a potomek), geneticky identicti jedinci

lkoizogenni (=mutantni) kmeny: od pudvodniho kmene se liSi jen v jednom
genu, ve kterém doslo k mutaci

lkongenni kmeny: vznik kfizenim dvou kmenu a naslednym zpétnym
kfiZzenim, vyskyt specifickych genl jednoho kmene na pozadi kmene
druhého

"INeisogenni = geneticky nedefinované kmeny

loutbredni linie: geneticky heterogenni populace, vyhybame se

v v

vhodné pro behavioralni pokusy

'NejcCastéji vyuzivané kmeny laboratornich mysi: C57BL/6J (inbredni), BALB/c
(produkce monoklonalnich protilatek), C3H/Hed, FVB/NJ U T

U
C1

—
|
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Zpusob chovu a manipulace

72 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci

—

I =2

https://www.youtube.com/watch?v=Gs-ebUnPQEc

MUNI
SCI


https://www.youtube.com/watch?v=Gs-ebUnPQEc
https://www.youtube.com/watch?v=Gs-ebUnPQEc
https://www.youtube.com/watch?v=Gs-ebUnPQEc

Zivotni cyklus |

"1Gestace — 19-21 dni, odstav
mladat v 3-4 tydny

"IPohlavni dospélost — 6-7 tydnu

"IGeneracni doba — 2-3 mésice

_IEstrus — polyestralni, cyklus se
opakuje kazdych 4-5 dni

1Samice dvoijita déloha (uterus
duplex)

IPoCet mladat ve vrhu 4-10

IPrumérna délka Zivota — az 2
roky
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Zivotni cyklus Il - embryogeneze

1E9: rozeznatelny hrudni konCetinovy
pupen

JE10: rozezeznatelny panevni a ocasni
koncCetinovy pupen, z prvniho
faryngealniho oblouku vznika mandibula

[1E11: formovani zakladl patrovych
plotének z vybézku maxily

[1E12: I1ze rozeznat jednotlivé ¢lanky prstd,
ty stale spojeny, formovani zakladu zubu

1E13: rozvétvovani plic, apotdza
interdigitalnich prostor (mezi prsty)

'E14: patrové ploténky se narovnavaji a
srustaji

JE15: oteviraji se oCni viCka

1E16: osifikace, o¢ni vicka i nosni dutina
se opét zaviraji

I
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Vyvojova biologie

Studium preimplantacniho vyvoje oocytu
' IRUzna témata pokryvajici jak samotny proces oplozeni, tak
jednotlivé kroky ryhovani bunek embrya
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Vyvojova biologie

Nobelova cena za fyziologii a medicinu (2007): Capechi, Evans,

Smithies

| objev principu vneseni genovych modifikaci do mysiho
modeloveho organizmu s vyuzitim embryonalnich kmenovych
bunék

B. Generation of gene targeted mice

A. Gene targeting of embryonic stem cells \t
' N

are injecte: implanted into |’ \
— — into blastocysts, foster mothers |
/- . T-"-fi'.'lif‘1 ng vector
Y |
2 . ntroduced by =
ES cells ) - /
1 C d ..which give birth |
to chimenc mice
s |

“"L'--...* electroporation
1 II| i \
- + . =y A ¢ ¥

’ D@x Lo o | | (D R
Mou s e 1
I ¥ Rare — 2 Mating batween 2 T
are cell carmyin weric mouse g a, ™.
targeted g R =
¢
Positive-nagative Egg (Sdom k) Ea
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Vyvojova biologie

"' Czech Centre for Phenogenomics
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3_Modelové organizmy_Obratlovci_2023_v1.ppt
https://www.phenogenomics.cz/

Vyvojova biologie

Mysi modely lidskych vyvojovych onemocnéni — ciliopatie

1 Vyvojové defekty zpusobené chybnou Cinnosti cilii

1 Pro studium podstaty téchto defektl a mozné léCby vytvoreny
transgenni mysSi nesouci mutace v riznych genech souvisejicich
s fyziologii cilii

Eyes
(retinopathy)

Skeleton (dwarfism) ZP

Liver (cysts,
fibrosis)

W )

Digits Qh,- f
(polydactyly) e

b2 i
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Dalsi informace a zajimavosti

https://www.mousephenotype.org/
https://www.jax.org/

"IPfirucka spravné manipulace s laboratornimi mysmi
http://www.usp.br/bioterio/Artigos/Procedimentos%20experimentais

/Handling-3.pdf
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https://www.xenbase.org/entry/
https://www.xenbase.org/entry/
https://www.jax.org/
http://www.usp.br/bioterio/Artigos/Procedimentos experimentais/Handling-3.pdf
http://www.usp.br/bioterio/Artigos/Procedimentos experimentais/Handling-3.pdf
http://www.usp.br/bioterio/Artigos/Procedimentos experimentais/Handling-3.pdf
http://www.usp.br/bioterio/Artigos/Procedimentos experimentais/Handling-3.pdf

DalSi zastupci hlodavcu vyuzivanych v
laboratorich

_IKfeCek zlaty, syrsky (Mesocricetus auratus)
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Prase domaci (Sus scrofa f. domestica)
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Uvod

[ITfida: savci (Mammalia)
"JRad: sudokopytnici (Artiodactyla)
Celed: prasatoviti (Suidae)
IDomestikovano mezi 9.-7. tisiciletim pr.n.l., primarne chovano na
maso, jako experimentalni zvire vyuzivano od Ctyricatych let minulého
stoleti

Late 40°s Since sarly 90's
Heginnming of lsnlation of 2011 il 4 )
Minipig breeds Embryonic Stem 0] LFN Genome CRISPRACASY Future
Development Cells Mimipigs SCNT editing Conome vditing Perspective
Genome Editing x Cell
Therapy x Animal
Muadels = Huivan
Health
DO} TiHM) BCE 's ZUHH} 2P 012
Do Hheation Ambmal selection Fig Cloning Pig and Minipig TALEM
and improvement (=CNT) IPSC Cenome Editing
ol e mvercial
tralts .
Guttierez et al, 2015
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Uvod

IModel pro studium mnoha
humannich chorob (vCetne
alkoholismu, melanomu,
aterosklerozy, hypertenze apod.),
chirurgickych postupu a vyvojovych
procesu
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Typa of investigation

Madal

HRefaranca

Haari physiclogy

Reproductive
function

Transplantation

Skin physiclogy

Brain

Gut physiology and
nufrition

Biochemical

Tissue enginaaring

Raspiratory
function

Infectious disease

Stent dasign, tissue enginearing

of blood vessels
Atharosclarosis
Myocardial infarction
Ex vivo heart model
Emargency procaduras
Maternal-fetal interactions

Embryo devalopment

Sperm

Cell and organ transplants

Hanotransplantation

Percutaneous parmeation

Contact dermatitis

Skin cultura modal

Melanoma

Stroka

AIDS, dementia

Drug-binding sites and
interactions

Gut structure and intestinal
matabolism

Obasity

Probiotics and gut physiclogy

Food allergies

Responsa to injury

Imaging tachnigues

Orsteoporosis, bone density
analysis

Cartilage repair

Spinal fusion

Oirgan-specific gane delivery

Cataract repair

Polymer scaffolds

Tooth development

Meonatal respiratory distrass

Asthma
Therapautics (vaccines,

biotharapeutics, drug therapies)

Dewalopmental interactions
Mucosal lissue responses

Haost responss

Bedoya i al, 2006, Gydngydsi af al, 20086

Turk and Laughlin, 2004; Turk af all, 2005
Ambrosa, 2006; Baluyt ef al, 2007
Laske af al, 2005

Casas sf al, 2005, Geddes &t al., 2006
Grean ef al, 2006

Sun and Magai, 2003; Rohrar et al., 2006
Strzezek sf al, 2005, Lavitrano of ai., 2006
Larsen and Ralin, 2004; Streat &t al, 2004
Cooper et al, 2002; lbrahim ot al., 2006
Simon and Maibach, 2000; Dalton of af., 2006
Stuetz &f al, 2006

Huang sf al, 2006

Geffrotin et al, 2004; Zhi-Qiang et al, 2007
Imai at al, 2006

Tambuyzer and MNouwesn, 2005

Minuzzi, &f ail, 2005

Eubanks et al, 2006; Qiu of al, 2006

Brambilla and Cantafora, 2004

Aeid et al, 2003; Domeneghini of ai., 2006

Bailey et al, 2005; McClain and Bannon,
2006

Schmitt and Snedecor, 2006

Ellnar &t al, 2004; Goldbarg &f ai, 2004

Teo sf al, 2006

Chang &f al, 2006

Draspe ot al, 2005

Kawashita st al, 2005

Lassota at al, 2006; van Kooten &t al, 2006
Browmn ot ai., 2006; Moroni af al, 2006

Hu &t al., 2005

Miller et al., 2006

Turner &f ai., 2002; Watremez et ai., 2003
Gonzalez et al., 2004; Cheatham &t al, 2006

Hasslung &f al., 2005; Butler af al, 2006
Elahi ef al, 2005, Dawson af ai., 2005;
Pomaranz et al, 2005, Dvorak ef al, 2006

Kuzmuk and Schook, 2010
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Vyhody VS.

Nevyhody

prasete jako experimentalniho modelu

Ze vSech modelovych organizmd

viiwv s

(anatomicky i co do velikosti
genommu)

Moznost vytvoreni transgennich
modell
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X

NarocCny a nakladny na chov

Nutnost zabit matku pfi odbéru
embryi, dlouha doba brezosti
(115 dni)
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Vyvojova biologie

Priprava transgennich prasat

_ldiky podobnosti s Clovékem velky predpoklad testovani
potencialni IéCby (nejen) pro dédicné podminéna onemocnéni

ITransgeneze téz umoznuje upravit genom prasat tak, aby bylo
mozné je pouzit pfi xenotransplantacich (snaha o snizeni rejekce
xenograftu)

JHuntingtonova choroba
Centrum Pigmod (UZFG AV CR) — pfiprava transgennich mini prasat
nesoucich stejné mutace v genu HTT jako pacienti trpici Huntingtonovou
chorobou
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Vyvojova biologie

1Studium dentice prasat — dvé generace zubu (stejné jako ¢lovék)
— velka podobnost

Putnova et al, 2017

—
I

@p)
(qup R =
—

86 Bi1130 - Modelové organizmy ve vyvojové biologii - obratlovci



Dekujeme Vam za pozornost

MUN I
oC 1

USTAV EXPERIMENTALNI BIOLOGIE

ODDELENT FYZIOLOGIE A TIMUNOLOGTE
ZIVOCICHU (OF1Z)

STUDIJNI PROGRAM:
EXPERIMENTALNI A MOLEKULARNI BIOLOGIE

SPECIALIZACE:

EXPERIMENTALNT BIOLOGIE ZIVOCICHU
A IMUNOLOGIE & BUNECNA BIOLOGIE
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