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* cytogenetika jeseterovitych ryb
karyotyp
obsah DNA
komparativnhi genomova hybridizace CGH
genomova in situ hybridizace GISH

~ * DNA markery
~ polymorfni proteiny
rosatelitni DNA
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* Evolucni genetika sleduje vysk
populaci a jeho zmeny, zkouma mechan
evolucniho vyvoje, faktory geneticke diverzity
aj.

* Fylogeneze zkouma vyvoj druhu organismu. To je
historicky proces, ktery vetsinou nelze primo pozorovat,
‘musi se rekonstruovat na zaklade evolucni teorie.

ie pomaha biogeografii stanovit s co
.. ery a cesty pri postupnem
u v dané oblasti a v ¢ase.
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Chromozomy (nositelé dedicne informace organ
utvary, do kterych se organizuje behem bunecneho
material bunecneho jadra.

Chromozomy = vysoce dynamicke, meni rychle svoji
morfologii v prubéhu bunééného cyklu, vyskytuji se

v mnoha podobach, velké rozdily mezi chromozomy
somatickych a germinalnich bunek.

I studovan chromozom od pozdni profaze do
ecného déleni, vypada jako X
omozom) nebo V (jednoramenny

m (Kim et al., 2005); 2n = 360



Cytogenetika jeseterovitych
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jeseterovitych ryb

sestava z velkeho
poc¢tu chromozomu

2n = 120 az 360,

pricemz obsahuje
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Tfida: ~ PAPRSKOPLOUTVI - ACTINOPTERYGII o

Podtfida: CHRUPAVCITI — CHONDROSTEI /RIDKOKOSTNI/

Rad: MNOHOPLOUTVI — POLYPTERIFORMES /BICHIRI/
(1 ¢eled’, 10 druhu)

Celed’: bichiroviti (Pohpreridae) /bichitoviti/ (10 druhi)

-‘--GW

Polypterus delhezi
Vevoort 1980 33 33 B B s

Bichiri jsou bazalni linii paprskoploutvych ryb, nektefi autofi je dokonce povazuji za
pribuznéjsi nozdratym (Sarcopterygii) nez paprskoploutvym (Actinopterygii). Pochazeji ze
sladkych vod tropické Afriky. Vyznacuji se protahlym télem a velkym pocétem (5-18)
drobnych hrbetnich ploutvicek. Parove ploutve jsou na kostru napojeny unikatnim
zpusobem. DalSi znaky, kterymi se bichifi lisi od ostatnich paprskoploutvych, jsou ploutve
se svalovymi nasadci a parove plice vychlipené z briSni strany streva, Cimz jsou podobni
spiSe bahnikim, s nimi maji i dalSi spolec¢ny znak - vnéjsi zabry juvenill. Znaky mohou byt
zdedené od spolecneho predka paprskoploutvych a nozdratych.




Rad:

(2 ¢eledi, 27 druhu)

Celed’: jeseteroviti (Acipenseridae) (26 druht)
Acipenser baerii Brandt, 1869

Acipenser brevirostrum Le Sueur, 1818

Acipenser dabrvanus Duméril, 1869

Acipenser fitlvescens Rafinesque, 1817

(= Acipenser rubicundus)

Acipenser gueldenstaedtii Brandt & Ratzeburg, 1833
Acipenser medirostris Ayres, 1854

Acipenser mikadoi Hilgendorf, 1892

Acipenser multiscutatus Tanaka. 1908

Acipenser naccarii Bonaparte, 1836

Acipenser nmudiventris Lovetsky. 1828

Acipenser oxyrinnchus Mitchill, 1815

Acipenser persicus Borodin, 1897

Acipenser ruthenus Linnaeus, 1758

Acipenser schrenckii Brandt. 1869
Acipenser sinensis Gray. 1835
Acipenser stellatus Pallas, 1771
Acipenser sturio Linnaeus, 1758

Huso dauricus (Georgi. 1775)

Huso huso (Linnaeus, 1758)

JESETERI - ACIPENSERIFORMES

Acipenser transmontanus Richardson (ex Gairdner), 1836

jeseter sibirsky
jeseter kratkorvpy
jeseter jihocinsky
jeseter jezerni
jeseter rudy

jeseter rusky
jeseter sachalinsky
jeseter severni
jeseter stitkaty
jeseter jadransky
jeseter hladky
jeseter ostroryvpy
jeseter persky
jeseter maly

sterlet

jeseter amursky
jeseter ¢insky
jeseter hvézdnaty
jeseter velky
jeseter obecny
jeseter veliky
jeseter bily
vyvza mala

vyza sibiiska
kaluga

vyza velka
béluha

béluha obecna

A. multiscutatus povazuji
néekteri ichtyologové za
synonymum A. schrenckii
(Birstein a Bemis, 1997)
T
A. sturio a A. oxyrhynchus
blizce pribuzné druhy

A. sinensis a A. dabryanus
blizce pribuzné druhy

r. Huso je monofyleticky, H.
huso ma bliz k A. ruthenus,
H. dauricus k A. schrenckii
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Pseudoscaphirhynchus je fylogeneticky

vhoren do okruhu A. stellatus

Pseudoscaphirhynchus fedtschenkoi (Kessler, ) lopatonos Fedcenkuv
Pseudoscaphirhyinchus hermanni (Kessler. 1 lopatonos Hermanniv
Psendoscaphirivnchus kaufimanni (Kessler /ex Bogdanov/. 1877) lopatonos Kaufmannuv
Scaphirhivnchus albus (Forbes & Richardson, 1905) lopatonos velky
Scaphirivnchus mexicanus Giltay, 1928 lopatonos mexicky
Scaphirhvnchus platorhivnchus (Rafinesque, 1820) lopatonos americky
Scaphirhynchus suttkusi Willilams & Clemmer. 1991 lopatonos alabamsky

Celed: veslonosoviti (Polvodontidae) (2 druhy)

Polvodon spathula (Walbaum, 1792) veslonos americky
Psephurus gladius (Martens, 1862) veslonos ¢insky
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LEPISOSTEIFORMEYS)
(1 ¢eled’, 7 druhu)

Celed: kostlinoviti (Lepisosteidae) (7 druhii)
Atractosteus spatula (Lacépede, 1803)

Atractosteus tristoechus (Bloch & Schneider /ex Parra/. 1801)

(=Lepisosteus tristoechus)
Atractosteus tropicus Gill. 1863
(=Lepisosteus tropiciis)

Lepisosteus oculatus (Winchell. 1864)

Lepisosteus osseus (Linnaeus, 1758)

Lepisosteus platostomus Rafinesque. 1820

Lepisosteus platvrhinchus DeKay, 1842

Rad: KAPROUNI - AMITFORMES

(1 ¢eled’, 1 druh)

Celed: kaprounoviti (4dmiidae) (1 druh)

Amia calva Linnaeus, 1766

Podtiida: KOSTNATI- NEOPTERYGII

Rad: KOSTLINI — SEMIONOTIFORMES (=

kostlin obrovsky
kostlin kubansky
kostlin obrovsky
kostlin mexicky

kostlin skvrnity
kostlin uzkocelisty
kostlin obecny
kostlin americky
kostlin dlouhonosy
kostlin kratkotlamy
kostlin plochonosy
kostlin floridsky

kaproun obecny

Lepisosteus osseus
Rab et al. 1999 Chrom. Res.



Podtiida: KOSTNATI - NEOPTERYGII

Rad: KOSTLINI — SEMIONOTIFORMES (=

Nejrozsirenejsi ryby v druhohorach. V souCasnosti obyvaji zejm. sladkovodni,
zfidka brakicke a slané vody Severni a Stredni Ameriky a Kuby. Vykazuji znaky
primitivni i pokrocilé, maji protahlé télo pokryte silnymi ganoidnimi Supinami a
dlouhé ozubené Celisti. Kostra vykazuje pokrocily stupen osifikace, plynovy
méchyf ma podpurnou dychaci funkci. Lepisosteus osseus dosahuje max. délky

1,5 m, L. tristoechus az 3 m. Zivi se dravé.
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Fylogeneze jeseterovitych




romozému Obsah DNA/jadro Ploidie

3,88-4,04pg 4n (2n)
4n (2n)
4n (2n)
4n (2n)
4n (2n)

S. platorynchus |I. ¢

A. baerii j- sibiirsky

A. fulvescens |. jezerni

A. gueldenstaedtii j. rusky

A. medirostris j. sachalinsky

A. transmontanus j. bily

A. mikadoi j- severni

A. brevirostrum j. kratkorypy




Diploid

2n = 60 u puvod Actinopterygia,

Genome duplication v vyhynuly predek jesetert 2n = 60
ORI
Dipioidization v

e H

SETCT [ 11
Hybridization \/

Hicced hhal
N 1111
Hybridization \(
Kok 888

Genome duplication +
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divergent evolution and hybridization.

genova diversifikace a
duplikaéni udalosti




Diploid

2n = 60
Genome duplication +
(Tetraploid) 4n = 120 88 88
Diploidization v

pur il
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Hybridization Tkl
naznacuje, ze jeseteri jsou allopolyploidniho 5
puvodu,

== Vveslonosi jsou autopolyploidniho puvodu
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« Kazdy organismus, ktery vykazuje -/
kazdeé generaci je biologicky diploidni a to be
chromozému/obsah DNA v jadre.

« Spontanni polyploidizacni udalosti, resp. jejich vysledky se
urcitych podminek mohou fixovat v evoluci majici potom za
nasledek vznik taxonu (tj. druhu, rodu, linii, Celedi, atd.), které
jsou , aC se u nich vyskytuje
u kazde generace a dany organismus
. Z tohoto pohledu je termin evolucni
loidie smysluplnym jen ve fylogenetickém smysilu.

tak je

ploidie = paleopolyploidie

nkcni (moderni) diploid, atd.






Iable 4. Natural hybridization of sturgeon species and their ploidy.

Interspecies hybrids

Intergenera hybrids

1. Caspian Sea basin'

(a) Volga River
A. ruthenus (4n) x A. stellatus (4n)
A. stellatus (An) x A. ruthenus (4n)
A. nudiventris (4n) x A. gueldenstaedtii (8n)
A. gueldenstaedtii (8n) x A. ruthenus (An)*
A. gueldenstaedtii (8n) = A. stellatus (4n)
A. gueldenstaedtii (8n) x A. persicus (8n)’

(b) Kama River

(c) Ural River
A. nudiventris (4n) x A. stellatus (dn)
A. stellatus (dn) x A. nudiventris (4n)
(d) Kura River
A. nudiveniris (4n) x A. stellatus (4n)
A. stellatus (An) x A. nudiventris (4n)
A. nudiventris (4n) x A. gueldenstaeditii (8n)
(e) Sefir-Rud River
A. nudiventris (4n) x A. stellatus (4n)
A. nudiventris (4n) = A. gueldenstaedtii (8n)
(f) Caspian Sea
2. Sea of Azov basin'
Don River
A. ruthenus (An) x A. stellatus (4n)
3. Black Sea basin’
(a) Danube
A. ruthenus (4n) = A. stellatus (4n)
A. ruthenus (An) = A. nudiventris (4n)
A. stellatus (An) x A. ruthenus (4n)
A. ruthenus (An) x A. gueldenstaedtii (8n)
A. stellatus (An) x A. gueldenstaedtlf (8n)
A. nudiventris (4dn) = A. gueldenstaedtif (8n)
A. sturio (dn) x A. gueldenstaedtif (8n)
(b) Black Sea
A. gueldenstaedtif (8n) x A. sturio (4n)
A. gueldenstaedtii (8n) x A. nudiventris (4n)
4. Siberian rivers
Main rivers (Yenisey, Lena, Ob, Kolyma)®
A. baeriit (8n) x A. ruthenus (4n)
5. Central Asia"
Amu-Darya River

Pseudoscaphichyncus kaufmanni (An) x P. hermanni

6. North America’
Missouri and Mississippi Rivers

Scaphirhynchus albus (?) = S. platorynchus (4n)

H. huso (4n) x A. gueldenstaeditii (8n)
H. huso (4n) x A. ruthenus (4n)

Huso huso (4n) x A. nudiventris (4n)
H. huso (4n) x A. gueldenstaedtii (8n)
H. huso (4n) x A. stellatus (4n)
A. ruthenus (4n) x H. huso (4n)

H. huso (4n) x A. stellatus (4n)

H. huso (4n) x A. nudiventris (4n)

H. huso (4n) x A. persicus (8n)

A. gueldenstaediil (8n) H. huso (4n)
A. stellatus (dn) x H. huso (4n)

A. nudiventris (An) x H. huso (4n)
H. huso (4n) x A. stellatus (4n)

Amur River’
Huso dauricus (An) x A. schrenckii (8n7)




Table 4 Natural hybridization of sturgeon species and their ploidy.

Interspecies hybrids

Intergenera hybrids

1. Caspian Sea basin'

(a) Volga River
A. ruthenus (4n) x A. stellatus (4n)
A. stellatus (An) x A. ruthenus (4n)
A. nudiventris (4n) x A. gueldenstaedtii (8n)
A. gueldenstaedtii (8n) x A. ruthenus (An)*
A. gueldenstaedtii (8n) x A. stellatus (4n)
A. gueldenstaedtii (8n) x A. persicus (8n)’

(b) Kama River

(c) Ural River
A. nudiventris (4n) x A. stellatus (4n)
A stellatus (An) = A. nudiventris (4n)
(d) Kura River
A. nudiveniris (4n) x A. stellatus (4n)
A. stellatus (An) x A. nudiventris (4n)
A. nudiventris (4n) x A. gueldenstaeditii (8n)
(e) Sefir-Rud River
A. nudiventris (4n) x A. stellatus (4n)
A. nudiventris (4n) = A. gueldenstaedtii (8n)
(f) Caspian Sea
2. Sea of Azov basin'
Don River
A. ruthenus (An) x A. stellatus (4n)
3. Black Sea basin’
(a) Danube
A. ruthenus (4n) = A. stellatus (4n)
A. ruthenus (An) = A. nudiventris (4n)
A. stellatus (An) = A. ruthenus (4n)
A. ruthenus (An) x A. gueldenstaedtii (8n)
A. stellatus (An) x A. gueldenstaedtlf (8n)
A. nudiventris (4n) x A. gueldenstaedtii (8n)
A. sturio (dn) x A. gueldenstaedtif (8n)
(b) Black Sea
A. gueldenstaedtil (8n) x A. sturio (4n)
A. gueldenstaedtii (8n) x A. nudiventris (4n)
4. Siberian rivers
Main rivers (Yenisey, Lena, Ob, I(oiyma}"
A. baerii (8n) x A. ruthenus (4n)
5. Central Asia®
Amu-Darya River
Pseudoscaphichyncus kaufmanni (An) x P. hermanni
6. North America’
Missouri and Mississippi Rivers
Scaphirhynchus albus (?) = S. platorynchus (4n)

H. huso (4n) x A. gueldenstaedtii (8n)
H. huso (4n) x A. ruthenus (4n)

Huso huso (4n) x A. nudiventris (4n)

I hiwen (An) « A vialdanctaadiil (Rn\

Arefjev (1997, 1998) a Birstein (2002) tvrdi, ze

1) hybridi mezi druhy/rody se stejnym poctem
chromozému (tj. 4n x 4n, 8n x 8n atd.) mohou
byt plodni,

2) zatimco hybridi mezi druhy/rody s odlisnymi
poCty chromozému (ij. 4n x 8n, 8n x 4n atd.)
jsou neplodni. 27?7

aenn mr ) mEEy o s menmarne oy mEag

H.. huso (4n) x A. stellatus (4n)

Amur River’
Huso dauricus (An) x A. schrenckii (8n7)



samici pronukleus; 2n

samci pronukleus; 4n

okladum (Arefjev a Nikolaev, 1991) se
U o rizné ploidii

larni pocet chromozomu



Kontrola:

Cisty A. ruthenus ~ 120 (4n)

X

Cisty A. gueldenstaedtii ~ 240 (8n)
A. baerii ~ 240 (8n)

= samci/samice ~
Hybrid ~ 180 (6n) ~ 360 (12n) jedinct

A
potomstvo vzdy intermedidrni ploidie:

Cisty A. gueldenstaedtii ~ 240 (8n)

~ 120 (4n) x ~ 180 (6n) = 150 (5n) A. baerii ~ 240 (8n)
(4n) x ~ 240 (8n) = 180 (6n) X
x ~ 240 (8n) = 210 (7n)
00 (10n) = 270 (9n) samci/samice ~ 180 (6n), ~ 300 (10n),

2n) = 300 (10n) ~ 360 (12n) jedincu

l.':gq s ‘~ e ':“-
mozomd - hybrid e 2-.:‘;;':.‘-
‘samice x 8n A. «u A




kdyz se prvni spermie dotkne cytoplazmy na dne
mikropyle, nastava kortikalni reakce — rozpadaji se
kortikalni granule a vznikly perivitelinni prostor uzavre
ostatni mikropyle (Psenicka a kol., 2010)
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« karyotyp ukaze pocet chromozomu
typicky/netypicky pro druh

* relativni/absolutni obsah DNA/jadro — ukaze ploidii a
obsah typicky/netypicky pro druh www.genomesize.

* CGH/GISH naznaci/prokaze hybridni puvod jedince

* pokud zname rodicCe, tak

analyza mitochondrialni DNA ukaze na hybridizaci po
aternalni linii;
alyza mikrosatelitni DNA muze rozliSit puvod dalSich
ovych sad v genomu jedince

ame, molekularni data podrobujeme seéri
napr. Factorial Correspondence
RE assignation a
ination.



Jak to rozlustit?

Rana pipiens
C-value:6.70pg
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Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridas
Acipenseridae
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Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridae
Acipenseridas
Acipenseridas
Acipenseridae

Agonidae

Acipenser baerii baerii
Acipenser brevirostrum

Acipenser brevirostrum

Acipenser brevirostrum (3x)

Acipenser fulvescens
Acipenser gueldenstoedtii
Acipenser medirostris
Acipenser medirostris
Acipenser naccerii
Acipenser naccarii
Acipenser nudiventris

Acipenser oxyrhynchus

Acipenser oxyrhynchus {3x)

Acipenser oxyrhynchus desotof

Acipenser ruthenus
Acipenser stellotus
Acipenser stellatus
Acipenser sturio
Acipenser sturio
Acipenser sturio
Acipenser transmontanus
Acipenser transmontaonus

Podothecus acipenserinus

Common Name

Siberian sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Lake sturgeon
Russian sturgeon
Green sturgeon
Green sturgeon
Adriatic sturgeon
Adriatic sturgeon
Fringebarbel sturgeon
Atlantic sturgeon
Atlantic sturgeon
GQulf sturgeon
Sterlet

Starry sturgeon
Starry sturgeon
Sturgeon

Sturgeon

Sturgeon

White sturgeon
White sturgeon

Sturgeon poacher

j C value | Ch. Num ]Method | Cell Type ‘

4.15
6.54
6.89
9.32
4.45
3.94
4.41
1.17
2.85
4.24
1.97
2.19
3.36
2.28
1.87
2.35
2.35
1.60
1.80
3.95
473
5.10
0.75

248

250

239

118

118
118

116

FCM
FCM
FIA
FIA
FCM
FCM
FCM
FCM
FD
NS
FCM
FIA
FIA

BFA
Fla

REC
REC
REC
REC
REC
REC
REC
REC
RBC
NS
REC
REC
RBC
REC
RBC
REC
5
REC
RBC
NS
REC
REC
REC

Std Sp.

AR
HS
BS, GD, OM, RP
BS, GD, OM, RP
HS
AR
HS
AR
il
GD
AR
BS, GD, OM, RP
BS, GD, OM, RP
HS
XL
AR
NS
GD
T
GD
HS
SP
BS, GD, OM, RP

Refs

54
56
203, 204
203, 204
56
54
56
54
132
534
54
203, 204
203, 204
56
54
54
242
324
132
534
56
219
203
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Bytyutskyy a kol. (2012) J. Appl. Ichthyol. 1-5: se zvySuijici se urovni

ploidie a obsahem DNA v jadrech erytrocytl u jesetertl je DNA v jadrech
vice kondenzovana. Plocha jader tedy neroste s ploidii linearné.




« komparativni genomova hybridizace (
« genomova in situ hybridizace (GISH)

* pouziva se napf. pro porovnani obsahu transpozonu
mezi dvema genomy (Symonova et al. 2011)

» pro identifikaci chromozému od jednotlivych
parentalnich forem v hybridnich genomech (Majtanova
et al. 2012).

etody jsou po technicke strance shodne a lisi se
e pri CGH se znaci fluorochromy obé
'navanych druhu, zatimco u GISH
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Chromozomy se zfetelné prevazujicim - -
genomem Acipenser ruthenus .’
(znaCené biotinem, detekované Streptavidin-

Cy3) \ & M~ -

Chromozdmy se zretelné prevazujicim
genomem Acipenser baerii , o A & . " ’
(znaCené digoxigeninem, detekované anti- ‘i‘ ‘ . "'*‘ N “ -~
Dig-FITC)
L W YIEN XL 1 **’ ‘
YIEXEFEXERL N B

asdnp

Chromozoémy se zastoupenim obou genomu

Domnélé NOR chromozémy (genom baer »
genome se zda neést vysSi pocCet kopii

1 _ Y y
sekvenci NOR) &g @ 1 y {3 X 1
Chromozomy, které nenesou signal s F4A B % *

(vétSinou zretelné DAPI pozitivni) —
podbarvené DAPI N Rab a kol., 2010




Ytogenetic and skularni cytogenetika
(Genome Research

Molecular Cytogenetics
of Fishes

Editor
M.B. Cioffi, Sao Carlos

CGH experiment s
metafaznimi

- chromozémy hybrida 4n
. Q@ A. ruthenus x 12n &
" A. baerii

gDNA A. ruthenus
naznacena zelené a
gDNA A.baerii Cervené

Symonova a kol. (2013)




- kratke tandemove opakovane moti
* pritomny ve vsSech eukaryotickych genomech
* vysoce polymorfni

* jejich in vitro amplifikace umoznuje primy pohled do genomu.

 sledovani maximalniho poctu alel u jedince v danem lokusu
ava dukaz o ploidii v daném lokusu.

— ocekavany max. 2 alely liSici se velikosti
druhu se ~ 120 chromozémy

~ 250 chromozomy.



Mikrosatelity
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Species

Chrom. n.

| LS34 LS54 Spl 101 Spl 105 Spl 163 S
A. nudiventris 118 + 2 2 2 2 2 2 2
A. stellatus 118 + 2 2 2 2 2 2 2 2
A. ruthenus 121+ 3 2 2 2 2 2 2 2
A. oxyrinchus 118 £ 2 2 2 2 - - - 2 5
. huso 118 + 2 2 2 2 2 2 2 2 2 4
A. baerii 246+ 8 4 4 4 3 4 4 4 4 7 7
A. gueldenstaedtii| 258 + 4 4 4 4 3 4 4 4 6 8 7
A. persicus 258 + 4 2 4 4 2 4 4 4 4 7 7 7
A. mikadoi x 262+ 4 2 2 4 4 4 2 4 5 7 4 3
A. naccari x 248 £ 4 2 4 4 4 3 4 4 4 6 6 6
A. brevirostrum | 372:6 3 3 5 5 5 6 6 9 8 8 - 6n




Species Chrom. n.

| LS34 LS54 Spl 101 Spl 105 Spl 163 S

A. nudiventris 118 £ 2 2 2 2 2 2 2

A. stellatus 118 £ 2 2 2 2 2 2 2 2 | 4 [T

A. ruthenus 1213 2 2 2 2 2 2 2 3 "

A. oxyrinchus 118+ 2 2 2 2 - - - 2 3 |

H. huso 118 £ 2 2 2 2 2 2 2 2 2 4

A. baerii 246+ 8 4 4 4 3 4 4 4 4 7

A. gueldenstaedtii| 258 + 4 4 4 4 3 4 4 4 6 8 7

A. persicus 258 + 4 2 4 4 2 4 4 4 4 7 7 7

A. mikadoi x 262 +4 2 2 4 4 4 2 4 5 7 4 5)
accari x 248 £ 4 2 4 4 4 3 4 4 4 6 6 6

] 372+ 6 3 3 5 5 5 6 6 9 8 8 - 6n




Mikrosatelity

Int. J. Mol. Seci. 2011, 12, 6796-6809; doi: 10.3390/1jms 12106796
International Journal of
Molecular Sciences

ISSN 1422-0067
www.mdpi.com/journal/ijms

Anticle

Nuclear Markers of Danube Sturgeons Hybridization

Andreea Dudu '_. Radu Suciu %, Marian Paraschiv 2, Sergiu Emil Georgescu l,

Marieta Costache "* and Patrick Berrebi *

... This survey demonstrated that morphological determination of this
status 1s not reliable and a molecular tool, based on eight microsatellites genotypes 1s

proposed. This method, based on three successive statistical analyses including Factorial
Correspondence Analysis (FCA), STRUCTURE assignation and NEWHYBRIDS status
determination, showed a high efficiency in discriminating pure species specimens from Fl1,

F2 and two kinds of backcross individuals involving three of the four reproducing Lower

Danube sturgeon species.




Mikrosatelity

Int. J. Mol. Sci. 2011, 12, 6796-6809; doi: 10.3390/ijms 12106796
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International Journal of
Figure 1. Factorial Correspondence Analysis (FCA) based on eight microsatellite loci in

three pure species and hybrids of Danube sturgeons: (1) A. stellatus; (2) H. huso;
(3) A. gueldenstaedtit, (4) Hybrids and some pure individuals.
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Kromé interspecifické / intergenerické hybridizace, vysoce polyploidni jesetefi
mohou vznikat spontanni polyploidizaci de novo v kazdé generaci

(pateo 6n) funkéni 3n

- e




Kromé interspecifické / intergenerické hybridizace, vysoce polyploidni jesetefi
mohou vznikat spontanni polyploidizaci de novo v kazdé generaci

(pateo 6n) funkéni 3n
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Fertility of a spontaneous hexaploid male Siberian
12n (6n) sturgeon, Acipenser baeri
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Figure 4 Metaphase cell and corresponding karyotype arranged from Giemsa-stained chromosomes of (a) sterlet Acipenser ruthenus + 0/ 1ilasm:

(2n=120), (b) Siberian sturgeon A. baerii (2n ~ 245), (c) hybrid of A. baerii (2n ~ 245), x spontaneous hexaploid A. baerii (2n ~ 368) 641 6 = 260 A’ IIhnIVOSt

resulting in (2n ~300) and (d) spontaneous hexaploid A. baerii (2n ~ 368); asterisks denotes .acipenserine” cytotaxonomic marker, i.
e. the group of the largest acrocentric chromosomes. Bars equal 10 pm.
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NeocCcekavane urovne ploidie

Acipenser baerii (4n)
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Molecular phylogeny of Acipenserinae and black caviar species identification.
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Molecular phylogeny of Acipenserinae and black caviar species identification.
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Table 3. Types of species caviar misrepresentations in American shops, We could not discriminate between Acipenser baerii, A. nacearii or A. persicus

Supplier Designation Name of supplier Lot Date of purchase Assumed species Species ldentified
{shop) No.
I. Beluga Zabars 6 Huso huso Acipenser stellatus
Citarclla 12 December 1995 Huso huso A. baerii for 4. naccarii or A.
persicus)
Marky’s s December 1996 Huso huse A gueldensiaediii
2. Sevruga Caviar Direct 54 April 1996 A. stellarus A, nudivenirls
Caviar Aristoff 62 April 1996 | A. seellatus Huso huso |
Citarclla 76 December 996 A. stellaius Polvodon spathula
Balducci 95 December 1996 A. siellatus A, baerii for A. naccarii or A.
persicus)
3. Osetra Balducci 3 December 1995 A. gueldenstaedtii A. nudiverntris
Vinegar Factory 26 April 1996 A. pueldensiaedrii A. stellatus
Hansen-Sturm 41 April 1996 A. gueldenseaedii A. schrenckii
Caviar Direct 53 April 1996 A. gueldenseaediii A transmontanis
Hansen-Sturm 79 December 1996 A. gueldenstaedtii A travsmontanus
Connoisseur Brands 66 December 1996 A. gueldenstaedtii A. baerii for A, naccarii or A,
persicus)
Marky s 72 December 1996 A. gueldenstaedii A baerii {or A, naccarii ar A.
persicus)
Hansen-Strum 78 December 1996 A. gueldenstaedtii A. baerii {or A. naccarii or A,
persicus)
Cirace’s Marketplace 86 December 1996 A. gueldenstaedtii A. baeril {or A. naccarti or A,
persicus)
4. Eastern beluga Balducci 4 December 1995 H. dawricus A. schrenckii
Marky's 71 December 1996 H. dauricus A. schrenckii
5. American sturgeon Balducci 1 December 1995 A, transmontants A, gueldensiaedrii
Hansen-Strum 43 April 1995 M. iransmonianus Huso huso
Hansen-Strum Bl December 1996 . transmontanus Huso huso
Dean & Deluca 55 April 1995 A. transmontanus Polyodon spathula




The World Conservation Union Spocles Survival Commission

Identification of Acipenseriformes species in

trade

Prepared by
Arne Ludwig
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Table §

valuable. + = less valuable). the necessity to mclude reference samples (yes or no) or the availability of data in public data sources (e.g.

GenBank), and their estimated costs (low < 10 €: medium < 20 €: high > 20 € per sample).

identifikace
druhu

Method Species ID

SSCP —t+
Nested-PCR

Sequencing

PCR-RFLP

AFLP

RAPD

Microsatellites

Gas-

chromatography

identifikace
populace

Population ID

identifikace
zdroje (divoky
VS.
akvakultura)

Source ID Handling

+—H+

N
=D
=

snadnost
zvladnuti
metody

Reference
samples

Yes
No

Yes (GenBank)

Yes (GenBank)
yes
yes

Yes (publications)

no

naklady (jen
chemikalie)

Costs (only Time required
chemicals)
low 1 day
low 4 hours
high 1 day
medium 5 hours

1 day

low 4 hours

medium

5 hours
1 day

medium

high




Shrnuti metod identifikace kaviaru

Based on this overview. sequencing. species-
specific PCR and PCR-RFLP analyses based on mitochondrial DNA are found to be

the most valuable for species identification. AFLP and microsatellite analyses are the

most suitable techniques for population identification. Gas-chromatography has the

greatest diagnostic power for source identification. However., sequencing and gas-

chromatography analyses are expensive and time consuming., which make both

methods unsuitable for the screening of large sample sets.
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