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* urCeni pohlavi u jeseteru
diagnosticke metody — vyhody/nevyhody
mechanismy determinace pohlavi u jeseteru

moznosti vyuziti chromozomovych manipulaci
sex-DNA markery

zervacni genetika jeseteru :
| program uchovani GZ ryb v CR
ni druhu pro programy reintrodukce




» produkce kaviaru vs. produkce masa (30

* samice jsou cennéjSi nez samci

- jeseteri nevykazuji externi pohlavni dimorfismus, nenesou
sexovani

* potreba identifikovat pohlavi jeseteri co nejdrive — ekonomika akvakult
* metody identifikace pohlavi:

neinvazivni:

* ultrazvukové skenovani gonad
« stanoveni DNA markeri determinace pohlavi




jesetefri jsou gonochoristé

pohlavi je uréeno geneticky, pomér pohlavi u dospélych j

hermafroditismus neni bézny, ridké nalezy intersexuality u divokych p
znecCisténim habitatu

u dosud studovanych druhu jeseteru nebyly nalezeny cytogeneticky prokazatelnée
heteromorfni pohlavni chromozémy (tedy takové, které by se liSily velikosti a
tvarem, nebo na zakladé barveni)

eprltomnostl pohlavnich chromozému je to vyborny experimentalni nastroj ke
determinace pohlavi

DU samice homogametnl (XX), produkuje gynogeneze celosamici
ovy, kapr, lin aj.)

ogametni (WZ), produkuje gynogeneze samce ZZ,
1zném pomeéru podle miry rekombinaci mezi sex-

-DNA markery



Podil samic v

Druh
potomstvu
A ruthenus . malv ? témér nulova
: I maly ? Fopp-Bayat a kol., 2007
: . 0%
A. stellatus j. hvézdnaty ,,0
s vyza velka ? témér nulova zivotnost larev
. ?
S. platorynchus |. americky :
A. baerii j- sibitsky :
— , ? témér nulova Zivotnost larev Romashov a kol., 1963
staedtii j. rusky ’

- samice se zdaly homogametni XX

Mims a kol., 1997




- vysledky gynogenezi prinesly dikaz, 2 samici pohlavi
* nevyluc€uji moznost jiného chromozomalniho (heteroga
polygenniho urceni pohlavi

» gynogenezi a zvratem pohlavi u téchto druhu (kromé veslonose amer.
»jednoduse® produkovat celosamici obsadky k produkci kaviaru

sgynogenezi Ize produkovat populace




Shrnuti

samici pohlavi neni homogametni

se zvySenym % zastoupe




ALE: meioticka gynogeneze = nizka lihnivost
1) problémy s inaktivaci DNA spermii jeseteru
- vysoka absorpce spermatu vaéi UV (vrstva < 1

- fotoreaktivace inaktivované DNA (drzet spz od ozareni ¢
temnu nebo pri A > 600 nm)

2) problémy oplozeni
- shizena pohyblivost a oplozovaci schopnost uzarenych spz

3) problémy s rediploidizaci

- teply sok




Proménna: Optimalni intenzita

inkubaéni teplota vody 15-16 °C

davka UV zareni 50-4000 J/m2 podle druhu, koncentrace spz a;.

koncentrace spermii 1:10 - 1:20

doba zacatku Soku 0.25-0.37,

délka Soku

teplota Soku 34-37°C

Eenennaam (1996); Fopp-Bayat (2007); Batrtdinov (2008); Recoubratsky (2003); Omoto (2005).




- Devlin a Nagahama (2002)
» Keyvanshookooh a Gharaei (2010)

* vysledky gynogeneze = existuji dilkkazy o sami¢im heterogamet
uréeni pohlavi (~ ZW systém)

» samice by tedy mély nést sex- specifické sekvence DNA




Table 1 Summary of studies using fingerprinting/profiling techniques to search for sex-specific sequences in sturgeon

species

Method Species Comments References

RAPD Acipenser baerii 1100 bands screened Wouertz et al. (2006)
Acipenser naccarii 800 bands screened Wouertz et al. (2006)
Acipenser ruthenus 1100 bands screened Wouertz et al. (2006)
Huso huso 4146 bands screened Keyvanshokooh et al. (2007)
Acipenser fluvescens 50 primers screened; no sex markers McCormick et al. (2008)

AFLP A. baerii 4900 fragments screened Wouertz et al. (2006)
Acipenser gueldenstaedtii 4200 fragments screened Wouertz et al. (2006)

ISSR Acipenser naccarii 7970 bands screened Wuertz et al. (2006)
A. baerii 300 bands screened Wouertz et al. (2006)

Candidate gene
approach

Subtractive techniques

Proteomics

A. gueldenstaedtii
Acipenser sturio

A. fluvescens

Acipenser transmontanus
A. fluvescens

Acipenser persicus

130 bands screened

Sox genes were found; none were
sex specific

No Sox genes were sex-specific

No sex-specific marker was observed
No sex-specific marker was found

No protein spot was directly linked to a

sex-determining gene

Wouertz et al. (2006)
Hett and Ludwig (2005)

McCormick et al. (2008)
Van Eenennaam (1997)
McCormick et al. (2008)
Keyvanshokooh, Kalbassi et al. (2009)




Konzervacni genetika jeseteru

M &

Narodni program konzervace a vyuZivani
L] r s O s A
genetickych zdroju rostlin, zvirat a
' mikroorganismi vyznamnych pro vyZzivu,
N zemedélstvi a lesni hospodarstvi.

Narodni program ochrany genetickych
zwoclsnych zdroju (l996—dosud)
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ryb pecho u zdymadla na Stfekove, Labe neni dimenzovén na generacni jesetery

foto O. Slavika, Ziva 2/2008




jeseteii v CR a SR

Vzacné zachyty vyzy velké (H. huso) (Lusk,198
Lastavka, 1996).

Vyza velka je podle Cerveného seznamu mihuli a ryb
povazovana za druh v nasi prirodé vyhynuly, velmi vzacna
je i v usti Dunaje a na jeji zachranu zde existuje program
WWEF a World Bank (R. Suciu, Danube Delta Institute,
ustni sdéleni).

Presto vsak jsou sporadické nalezy vyz hlaseny az

k vyusteni derivacniho kanalu VD Gabcikovo, znamenajici,
ze druh zde muze prezivat pod hranici zjistitelnosti.




je autochtonni druh jesetera, v obou pripadech z po

Tvori jej ryby teéze populace, ktere:

maji oboustranné znamy, doloZitelny puvod,
jsou zapsany v plemenarske evidenci,

jsou chovany v Cistokrevneé plemenltbe a za Ucelem zarazeni jejich potomst
genetickeho zdroje,

svym fenotypem odpovidaji standardu

Genetické zdroje chovany v ramci mistnich produk¢nich systému u jednotlivych
ucastniku programu. Jejich plemenitba a metody udrzovani jsou stanovené metodikami

jednotlivych genetickych zdroju, které jsou nedilnou soucasti programu a pro dane obdobi
jsou zavazne.

Vzorkem genetického zdroje je vybrany jedinec nebo odebrany reprodukcni material
menne davky, oocyty, embrya), popfipade dalsi tkane, umoznujici prenos a regeneraci
' keho zdroje pfi zachovani jeho genetického zakladu.

je jsou charakterizovany plemennymi (druhovymi) standardy,

mi chovatelskym sdruzenimi a dale molekularne-genetickym

i mikrosatelitnich markeru. Jejich vlastnosti se hodnoti podle
odle schvalenych metodik jednotlivych plemen.

a jsou povinni pravidelné hodnotit vlastnosti

u stanoveném metodikou jednotlivych



Jeseter maly a vyza velka se v CR chovaji v akv

J. maly od r. 1997 v jednom, od r.2000 ve dvou, od r. 20
Rybai'stvi Hluboka (od r. 2012 lihen Mydlovary spravuj
FROV JU
Rybnikaistvi Pohoielice

Vyza dosud pouze v 2 chovech (Rybarstvi Hluboka, nyni BaHa sro.; FROV JU),
dotovan 1 (Rybarstvi Hluboka, nyni BaHa sro).

Jeseteri obecné, a vyza zvlasté, patii k druhim s pozdni pohlavni dospélosti,
¢imz se odchov do doby nutné k reprodukci pro chovatele velmi prodrazuje.

ku 1997 CR zcela logicky a zodpovédné prispiva ze statnich prostiredkii
I obou druhii téchto jeseteri. CR tak patfi k nékolika evropskym

e staraji o zachranu jeseteru a jejich domestikaci, zatimco zemé
si velmoc v tomto sméru, pozastavily prlslusne aktivity.



(Madarsko)

Rakousko, umeéla reprodukce, vysazc
Némecko

Rumunsko




Druh Stat
A. ruthenus CR Ziva genova banka/kryobanka/gen
(Morava, Dyje)
SR,
(Madarsko)
Rakousko, umeéla reprodukce, vysazovani do fek
Némecko
Rumunsko
H. huso CR Ziva genova banka/kryobanka; remontni ryby
Rumunsko | genobanka, uméla reprodukce, vysazovani do Dunaje
A. sturio Francie, Narodni akéni plany - ziva genova banka/kryobanka/genobanka, uméla
Némecko reprodukce, vysazovani do fek Gironde, Garonne, Dordogne, Labe, Ryn,
ochrana habitatu pro pfirozenou reprodukci. Nizky N, = founder effect
Némecko, | baltsky jeseter — pfirozeny hybrid oxyrinchus x sturio, vysazovani ox. do fek
Polsko povodi Baltu (Odra, Visla,...)
0 |genobanka, uméla reprodukce, vysazovani do Dunaje

nka, umeéla reprodukce, vysazovani do Dunaje

rodukce, vysazovani do Dunaje

ela reprodukce, vysazovani do fek (Pad,
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Effective breeding number (N,)

Annex 1

of sturgeons [of one endangered sub-population / population] to be used

in all propagation activities for supportive stocking (rehabilitation) or reintroduction
when producing the progeny generation for one year-class

(to achieve a generational effective population size Ny gen= 100 and

an inbreeding rate / generation AF max = 0,50 % )
(after ASMFC, 1996")

Average age of Effective N./ generation | No. females / No. of males*
first spawning Breeding captured in the same zone of
Species females number Danube River
[years] Ne recommended to be used/
year for artificial propagation
Beluga 14 100 7 513
sturgeon 315
3/4
4/3
Russian 12 100 12 6/6
sturgeon 8/5
5/8
Stellate 8 100 14 130
sturgeon 9/6
6/9
Sterlet 5 100 20 10710
11/9
9/11
Ship 12 100 8 4/4
sturgeon 3/6
6/3

e Sperm from multiple male donors should not be mixed for artificial fertilization. The eggs of
each female will be divided in a number of portions equal to the number of males and will be
each separately fertilized with sperm of one male.

Where:

1/Ne=1/(Ny) + I/(Np) and AF = /(2 N,) = 1/(8Ny,) + 1/(8Np)

with N, = effective number of males and N;= effective number of females

N./ generation = A (N + N¢2 +N¢ 34 -—----———- N. 1), where

GI = generation interval




Conservation measures

“Action Plan for the conservation and
restoration of the European sturgeon”

Profet Policy workshop - Warsaw, 13-14 December 2007 The potential for sturgeon aquaculture: current situation and prospects - Paclo Bronzi, Ttaly




Acipenser sturio: historic and present distribution

n. Holcik, 1988

from J. Gessner

l_.f
240

Profet Policy workshop - Warsaw, 13-14 December 2007 The potential for sturgeon aquaculture: current situation and prospects - Paolo Bronzi, Italy ffé';“f:t,_;




Jeseter velky

o Sl i - - 5
L

b .'\'!":- ..\.

Germany

2000 the Nelherlands

2000

Number caught

Germany + the Netherlands
—

1000

1L

AR ERT G

1690 1695 1910 1915 1920

Year

Fig. 24.2 Decline of sturgeon catches (Acipenser sturio) in German (light bars) and Dutch waters
(black bars) between 1890 and 1920 (after Kausch, 1996, modified)



 na zaCatku 90. let 20. stol. — narustajici zajem o
(European Atlantic sturgeon)

* spojené usili Némecka a Francie (CEMAGREF a IGB)

» konstatovana geneticka podobnost populaci Severniho more a z reky
kol., 2000)

* 1996 juvenilni ryby z umélého vytéru populace Gironde prevezeny do IGB

. snaha o reprodukci ryb v IGB

studie mtDNA z archivniho materialu ukazaly, ze vzorky nesly i haplotyp A. oxyrinchus z
niho pobr. Sev. Ameriky (Ludwig a kol., 2002).

il Balt pred 3 000 lety,

0 lety béhem ,malé doby ledové ve stredovéku®.

ici pro reprodukci A. sturio a samice A. oxyrinchus se

ce vedlo k dominanci mitochondrialniho



Jeseter velky

Naturwissenschaften (2007) 94:213-217
DOI 10.1007/s001 14-006-0175-1

SHORT COMMUNICATION

Atlantic sturgeons (Acipenser sturio, Acipenser oxyrinchus):

American females successful in Europe

Ralph Tiedemann « Katja Moll + Kirsten B. Paulus «
Michael Scheer « Patrick Williot « Ryszard Bartel «
Jorn Gessner « Frank Kirschbaum
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Rybi prechod Geesthacht

Nejvétsi rybi pfechod v Evropé umoiiuje od
roku 2010 tahnoucim rybam lep3i pruchod k
jejich trdlistim. Pfispiva tak k nadregionainé

vyznamnému zlepSeni ekologie vodnich toku




» workshop v r. 2002 ved| k pF-eho dnc

do Baltu se vysazuje A. oxyrinchus (_

do fek umofi Severniho more se vysazuje A. sturio
Kirschbaum a Gessner, 2002)

_
A. sturio

] "---.....,.r -~

@ www.sturgeon. de



‘. POLAND

Recovery of Baltic sturgeon Acipenser oxyrinchus oxyrinchus Mitchill in Poland

Sturgeon restocking programme
gives positive results

The Baltic sturgeon was the only representative of the genus Acipenser living in two el
specimens migrated to their spawning grounds in the upper reaches of the rivers Nev:

and Oder or their tributaries.

he genus oxyrinchius was
Tum,- of the largest represent-

atives of the Acipenseridae
family. The biggest specimens
weighed more than 200 kg, with a
length of 3.0 m. At the beginning of
the zoth century the Baltic sturgeon
played an important economic role
with catches above 200 tonnes, of
which over 50% were in the Gdansk
Bay and the Vistula river (Figure 1),
However, in the first decades of
the 2oth century the decline in the
sturgeon population was so huge
that by the end of 19208 annual
catches were no more than an
insignificant number of speci-
mens. In the second halfof the 2oth
century, when the Baltic sturgeon
was under strict protection, fishers
caught several dozen specimens in
Poland’s territory. The last repre-
sentatives of the Baltic sturgeon of
the Vistula river population were
probably caught in the Vistula river
north of the City of Torufiin 1965
and in the river mouth zone in 1972.
In 1996 a female sturgeon weigh-
ing of 135 kg and a length of 2.7 m
was caught in Estonian territorial
waters close to the Saarema Island.
This was the last Baltic sturgeon
caich recorded suggesting that its

Baltic sturgeon Acipenser oxyrinchus caught close to the Estonian coast in 1998.

sturgeon Acipenser sturio L. But
significant differences were found
between representatives of the Bal-
tic population and those of other
European populations, i.e. from the
Black Sea and the Adantic, and at the
same tlime the similarity of the for-
mer to the North American Atlan-
tic sturgeon Acipenser oxyrinchus
Mitchill had been noted by some.
However, in the opinion of fisher-

results of the comparative stud-
ies of mitochondrial DNA of the
Atlantic, North Sea and Baltic pop-
ulations and A. exyrinchus. These
demonstrated a genetic similarity
between the Baltic sturgeon and
the Atlantic sturgeon found along
the North American coast. Finally,
the species status of the sturgeon
inhabiting the southern part of
the Baltic Sea was clarified by ana-

Programme to reintroduce
A. oxyrinchus to the
Baltic Sea

A series of favourable environmen-
tal changes that took place at the
beginning of the 21st century in the
southern part of the Baltic Sea and
theclarified speciesstatusofthe Bal-
tic sturgeon persuaded the Inland
Fisheries Institute to initiate a Bal-
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The history of culture and studies on sturgeon

I .The resource II .Proliferation [1l.Resource
Survey and artificial and release of proliferation and V. Artificial
propagation larvae into river sturgeon culture propagation

.
i

. ),
: ‘ :': { \ { \ >
1950 197 1991 2002 2006

Sturgeons in Heilongjiang

The Chinese sturgeon Eggs of sterlet, bester, Artificial

river surveyed by scientists of institute and Amur Russian sturgeon and propagation
China and Russia sturgeon release station siberian sturgeon were
Larvae of Amur sturgeon with were set up imported to Heilongjiang
injecting sturgeon pituitary. Fishery Research Institute.

The sturgeon culture base
was set up in Fangshan

Research centre of sturgeon culture in Beijin Peking.

BHFAE

from Qu Qiuzhi




Main sturgeon reared species

Species 3¢ From: iR
1 | A. schrenckii K Amur
2 | A. schrenckiix Huso dauricus F3ZH Amur
3 | A. baerii PA{afITE | Russia Europe
4 Polyodon spathula  2dl7]:= USA
5 A. sinensis s Yangtse River
6 | A. dabryanus 7.5 = Yangtse River
7 A. gueldenstaedtii ey =] Russia
8 Huso dauricus ] Amur
9 | A. ruthenus Y= = Russia
10 | Huso huso Erag Russia
11 | Bester (Huso huso® xA.ruthenusd®) %8 Russia
12 | A. stellatus RAXE Russia

------

Huso dauricus Acipenser schrenckii
B fZ N
e from Qu Qiuzhi @
A5 2

Profet Policy workshop - Warsaw, 13-14 December 2007 The potential for sturgeon aquaculture: current situation and prospects - Paolo Bronzi, Italy S o




China _
Eggs collection
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Sexing female and male )

I. surgery

Il Vitellogenin (Vg)-immunity test \\

N from Qu Qiuzhi
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Profet Policy workshop - Warsaw, 13-14 December 2007 The potential for sturgeon aquaculture: current situation and prospects - Paolo Bronzi, Italy




1.INTRODUCTION

(g

Chinese sturgeon (Acipenser sinensis Gray,1834)

m The First Class Protected Animal of China (1989)

- za upytlaéeni uz ne trest smrti, ale ,jen*“ 12 let vézeni

- I——...
20 June 2008 Dr.We1 Q.(weiqwi@yfiac.cn), Life hustory of Chunese sturgeon and its conservation 6
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4.Conservation of the species




seon and its conservation
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4.Conservation of the species
Tagging for assessment of re-stocking
(Coded Wire Tag CWT)




Conservation of the species
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4.Conservation of the species
Stocking
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4|Conservation of the species
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A. fulvescens, USA

Genetic Guidelines for the Stocking of Lake Sturgeon (Acipenser fulvescens)
in the Great Lakes Basin

Great Lakes Fishery Commission

Miscellaneous Publication 2010-01

Haeit




Gen

P/

Fig. 6. Sampled Great Lakes spawning locations color-coded to its corresponding GSU (see Fig.
5). Numbers correspond to sample locations described in Fig. 2. Black dots correspond to

populations that do not consistently group with other sampled populations.
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White Sturgeon Recovery Initiative

White sturgeon is BC's largest freshwater fish species and is found in four major river systems including
the Fraser, Nechako, Columbia and Kootenay rivers. Unfortunately all populations have experienced a
serious decline in recent years causing the Federal Government to place white sturgeon on the Species

at Risk Act red list. Further evidence strongly indicates that three of these populations including the

Mechako, Columbia and Kootenay face a high risk of local extinction within the next generation if the
situation is not remedied. Recovery initiatives are underway for each of these populations.
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Chovatelské metody pro revi

(a) budovat chovné hejno, které co mozna
genofondu puvodni populace v cilové oblasti vy

(b) vytvorit odchovné prostredi, které co mozna nejvernegji imi
podminky v cilové oblasti vysazovani

odporovat odezvy chovani, které pomohou v obrané vuci predatorum
2ni (napf. unikovy reflex)

at na prirozené podnéty pred vysazenim (dostat
e vysoce kompetitivnim a drsném prostredi).
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Conclusions and recommendations of the 6th International Symposium on Sturgeons
(Wuhan, China, October 2009)*
By H. Rosenthal', Q. Wei®, J. Chang®, P. Bronzi® and J. Gessner’
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* Vyvinout a podporovat manag
zachovani geneticke integrity populaci
schopnosti

 VVyvinout smernice k zalozeni zivych genovych bank
(chovnych hejn) a k jejich uchovani (vzorkovani pro
genotypizaci, znackovani, minimalni pocty, pribuznost,
vny cil, aj.)

vhimavost hejn k selekci a k adaptacnimu

elmi vysoky u nerizenych



doi: 10.1111/4.1439-0426.2011.01755.x
of the 6th In ational Symposium on Sturgeons

*Potreba zlepsit strategii fizeni a m
hejn:

. iniciovat standardni praxi vzorkovani (napr. k
tkani) vSech chovnych ryb pro produkci potomstva
vysazovani — aby umoznila budouci ,geneticke znacko

* dusledné zaznamenavat vSechny reprodukce pro ucely
genetickeho znaCkovani”

odrazovat od vysazovani bez predchozich analyz geneticke
Iverzity populaci donora a recipienta.

zenou genetickou diverzitu, brat v uvahu
i, vliv kryokonzervace na spermie a dalsi
reprodukce a odchovu ranych stadii.

pres kryokonzervovane
inho prostredi



- Externi morfologie nemusi byt vzdy spoleh
mezidruhovéeho hybrida.

« Externi morfologii nelze pouzit k identifikaci vysoce polyp
jesetera.

» Jeseteri nenesou zevni morfologické znaky pohlavniho dimorfismu.

* Ackoli jsou vSechny druhy jesetert biologicky diploidni, béhem

evoluce vznikly skupiny evoluéné tetra-, okta- a dodekaploidni,
které se liSi obsahem DNA a po¢tem chromozomu. Veslonosi jsou
pravdépodobné autopolyploidniho plivodu, zatimco jeseteri
llopolyploidniho puvodu.

tremné ,,promiskuitni, nachylni k mezidruhové
vhitr (napr. 4n x 4n), taki mezi skupinami jedneé
8n x 4n) vedouci k allopolyploidii.

v kazde generaci, spise
ii.



* Triploidi jesetertl jsou plodni a davaiji zivo

 Ke studiu genetické struktury jeseteru Ize pouzit cytogen
(karyotyp, obsah DNA, velikost jadra, GCH/GISH) a zej .
molekularné genetické metody k identifikaci ryby/kaviaru.

K identifikaci druhu Ize nejlépe pouzit sekvenovani, druhove-
specifickou PCR a PCR-RFLP analyzu mt DNA.

K identifikaci populace lze nejlépe pouzit AFLP a mikrosatelity.

ifikaci zdroje kaviaru (z prirody/chovu) Ize pouzit plynovou
ografii nebo dalsi biochemickeé analytické metody.

Iné pohlavni chromozémy



* Velmi pravdepodobné maji sami
heterogametni (na zpusob W/Z) ne
kédovaneé

* Gynogenezi ziskame max. ~80% samic v potomstvu

« Zatim nezname molekularni DNA markery pohlavi

R jsou j. maly a v. velka genetickymi zdroji ryb, ale
ovani do rek dunajskéeho povodi stat

| existuji narodni akéni plany na



« Zavery posledniho mezinarodniho
(Wuhan, 2009) zduraznuji nutnost pri
konzervacnim programum velmi uvazlive
védeckych pristuptl, aby se zabranilo genetické
znecisteni zbytkovych populaci a nechtené adaptaci

odchovavanych ryb pro vysazovani na umelé podminky
(= domestikaci).




Cytogeneticka charakterizace ra
Chondrostei.

Proc je dulezité poznat jesetera abnormalni ploi
a jakymi metodami ho pozname?

Které genetické metody se hodi k identifikaci druhu
jeseteral/kaviaru, a které k identifikaci populace? Popiste.

neticka determinace pohlavi u jeseteru a metody jeho

my pro evropske jesetery. Priklady.
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