Polyplodie, spectace
3{Ing deviace prirody



Dva typy polyploidie

Autopolyploidie

Allopolyploidie
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Polyploidizace u hmyzu a obratloveu

RozmnozZovani | hmyz ryby obojzivelnici plazi  ptaci savci celkem
Partenogeneze 89 9 3 15 0 0 106
Pohlavni 2 23 26 1 0 1 54
? 0 18 1 0 0 0 19




Polyploidie ....

* Speciace pomoci jedné geneticke
udalosti

 \/zacna u zivodichu
 Casta u rostlin

KFizeni dvou ruznych druhu bez polyploidni
udalosti

- sterilni potomstvo




Partenogeneze — kleptogeneze

samice potrebuji ziskat spetma k stimulaci partenogeneze

Triploidni mlok




Triploidni Clovek

e VVétSinou dochazi k abortum béhem rané
faze vyvoje

NejdelSi doziti 1 rok



Liger = Lion (male) +
Tiger (female

Panthera leo x Panthera tigris



Liger

Nejvetsi koCckovita selma na svete
Nadmerna velikost:
-hormonalni teorie (permanentni puberta)
-rozkolisany imprinting
Liger Herkules (Florida) vazi pres 400kg
Jenom samicky jsou fertilni



Haldaneovo pravidlo

» Kdyz je u hybridu sterilni jedno pohlavi
byva to pohlavi heterogameticke



Haldaneovo pravidlo

* Vysvetleni

Teorie dominance: heterogamentni hybridi
jsou ovlivneni jak dominantnimi tak
recesivnimi alelami na chromozomu X,
homogametni jenom dominantnimi

Samci geny se vyvijeji rychleji



Tigon = Tiger (male) +Lion (female)




Tigon

* Vaha 180 kg

» Samice tigona Rudharni (Alipore zoo, Indie)
kfizena se lvem — mladata li-tigon



Tympanoctomys barrerae
Red Vizcacha Rat - osmak poustni

unikatni polyploidie u savcu

tetraploid

*Puvodné se predpokladalo, ze je to autopolyploid



osmak poustni
NOR u diploidniho pribuzného a u osmaka



osmak poustni
meiosa a karyotyp

Fig. 4. Whole-cell complement synaptonemal complexes in surface-spread
midpachytene nuclei from T. harrerae. The typical distal end-to-end association
of the X—Y bivalent from another cell is inset. Note the monoarmed morphology
of the Y. Red arrows indicate length differences of lateral elements. Bar, 2.5 pm.
(For interpretation of the references to colour in this figure legend, the reader is
referred to the web version of this article.)
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Fig. 5. G-bands of T barrerae’s chromosomes arranged in quadruplets. Disomic or trisomic similarity is observed in some quadruplets. Pair 41 is the NOR pair, having
a secondary constriction in the long arm. The X chromosomes are among the largest elements, and Y is the only acrocentric in the karyotype.



Kolchicin blokuje segregaci chromozomu

Early anaphase

Kinetochore
microtubules

Pole i

COICthll’le Kinetochore microtubules
depolymerize at kinetochore
ends, and kinetochores move
toward poles
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Je Clovek oktoplo
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Polyploidie a evoluce

Rozkolisani genomu podle teorie zamrzlé
evoluce (Flegr)

vVersus

Evoluce genovou (genomovou) duplikaci
(Ohno)




Pocet chromozomu u rostlin
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brukev ¢erna - horcice

Brassica nigra

EBE
2n=16
Brassica juncea Brassica carinata
brukev sitinovita - .
S e hoféice habedska
fepka
AACC
brukev repak, 2n=38 Jff dp— zeli, kapusta,
cinské zeli | _ | kedlubna, brokolice
Brassica rapa Brassica napus Brassica oleracea

Figure 3 | Genomic relationships among six crop species
of Brassica. This figure illustrates the often-complex ongins of
crop species, many of which are hybrds that contain several
genomes. The genomic relationships are represented by a
‘triangle of U"%, Three diploid species are shown (Brassica rapa,
Brassica nigra and Brassica oleracea), which represent the AA,
BB and CC genomes, respectively. Also shown are three
tetraploid species (Brassica cannata, Brassica junceaand
Brassica napus), which are hybrid combinations of the basic
genomes. Diploid chromosome number (2n) is shown.



Amphidiploidie = allotetraploidie

Brussals sprouts

B nigra, 3 8. junces,
2n=16 i =35
Black mustard Leal mustard



Diploidni a tetraploidni vinna réva




Karpechenko 1928

» Rusky rostlinny genetik krizil zeli (n=9) a
redkev (n=9)

 Fertilita potomstva dosazena nahodnym
zdvojenim sady chromosomu (n=36)

» Koren jako zeli nadzemni Cast jako redkev



ke speciaci vede spise
allopolyploidie nez
autopolyploidie



PSenice seta

Trticun monococcum X Friticunm searsi
2n =14 Aegifops speflaides ?
(A 2n =14
(BB)
(gemetes) A B

AB (sterile hybrid)

1

douhfed
1
friticum tdiscocoides X Trticem fauvschii (DD)

2n =28 Aegifops squarresa ?

AABB 2n =14

DD
1 1
(gametes) AB D
ABD ( sterile hybrid)

1 (doubled)
friticum aestivum
2n=42
AABEDD)Y

Dnes ztrata variability a tim i Slechtitelského potencialu



Polyploidie v ramci diploidnich organizmu

Endosperm (3n)

Endoreplikace u bobovitych po napadeni
rhizobiem128n (6 kol endoreplikace)

Faze bunecného cyklu?



V mnoha pripadech se formuji polyploidi
daného druhu ve vyssich nadmorskych
vyskach a obecne v prostredi zvyseneho
stresu

Polyploidie komplikuje fylogenetické stromy
existenci siti spise nez vetvi



Konsekvence polyploidie

— Zvetsene bunky

— VySSi obsah vody

— Pomalejsi vyvoj

— LepSi schopnost odolavat patogenum

« Z vySe uvedeného plyne, ze polyploidni druhy
Jjsou schopny rychle zaujmout ekologickou niku
odlisSnou od svych rodi¢u



Postzygoticke bariery hybridu

o Sterilita hybridu (napr. CMS)

* Nejsou prizpusobeni rodiCovskému
prostredi

* Neschopnost privabit opylovace
Chromozomalni bariery



Zména regulace genomu u polyploidu

Increased variation for dosage-regulated genes

A

Altered regulatory interaction

EEYD IdiZation %’%
ARy

Genetic changes Novel

variation

L —
S m—

Epigenetic changes

—
Repression

B
Derepression

TRENDS in Genelics

Fig. 4. Potential causes of novel variation in polyploids. The merger of chromosomes from two diploid genomes (red and blue) into a tetraploid genome can cause (1)
increased variation of dosage-regulated gene effects and expression (magnitudes of allelic effects and expression shown by size of blocks for three loci); (2) altered regulat-
ory interactions (trans-acting regulatory factors shown as dimeric proteins, with heterodimers not functioning properly); (3) genetic changes affecting gene expression
(e.g. insertions, deletions, translocations and gene conversions); and (4) epigenetic changes (repression or derepression of gene expression caused by genome interaction
of chromatin modeling factors, which could also trigger movement of transposable elements).



Zakladni funkce genomu??

exprese (proteiny, RNA, chromatin)

udrzba — replikace & opravy

prenos do dalsich generaci

restrukturalize a prirozené genove inzenyrstvi



Prirozeneé genove inzenyrstvi

Homologous recombination
Non-homologous end-joining
Site-specific recombination

DNA transposons (large-scale
rearrangements)

Retrotransposons and reverse transcription
(small-scale rearrangements)

Polymerase errors



Genomoveé zmeny

« Ke genomovym zmenam dochazi behem stresu
podle zasady: “neni co ztratit”

« Kombinaci funkcCnich jednotek se zvysi
pravdepodobnost funkcniho vysledku

* Cilené zmeény jsou lepsi nez nahodné



Co je druh?

 Field of genetic recombination®
Paterson, 1985



Rostliny versus zivocichove

Priblizné 30% genu, jez se nachazi
u Arabidopsis a ryze
neexistuje u zivoc¢ichu



