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hybridizace a introgrese

hybrid — potomek kfizeni dvou druh
integrade — potomek kfiZeni dvou linii na subspecifické trovni

-definice zavisi na definici druhu. Dnes vétSinou chapana
v 8irS§im slova smyslu jako kfizeni dvou rliznych linii

hybridizace a introgrese

zpétné krizeni

parental AABB aabb
A A a a
X
B ‘B b b
%27 AaBb aabb
A a a a
B b b b
backcross AaBb Aabb aaBb
A a A a a a a
B b b b B b

phenotype AB Ab aB
odds 1 1 1
frequency 25% 25% 25%

hybridizace a introgrese

introgrese — vyména genti mezi dvéma druhy zptsobena
hybridizaci a zpétnym kfiZzenim s rodi¢ovskymi druhy

mozné dva sméry zpétného kfizeni

rizna intenzita u rdznych lokusut — selekce, rozruseni epistatickych
interakci aj.).

S poctem generaci zpétného kfizeni klesa zastoupeni jednoho z
genomu (pfiklad - mtDNA capture, ghost of hybrid past)
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May 11, 2006—DNA analysis has confirmed that a bear shot in the
Canadian Arctic last month is a half-polar bear, half-grizzly hybrid.
While the two bear species have interbred in zoos, this is the first
evidence of a wild polar bear-grizzly offspring. Now the genetic tests
have confirmed that the hybrid's father was a grizzly and its mother
was a polar bear.

A wholphin or wolphin is a rare
hybrid, born from a mating of
bottlenose dolphin Tursiops
truncatus (mother), and a false
killer whale Pseudorca crassidens
(actually another dolphin species,
taxonomically speaking). Although
they have been reported to exist in
the wild, there are currently only
two in captivity, both at Sea Life
Park in Hawaii.

Frekvence a geografické predpoklady

VnéjSi oplozeni zvySuje pravdépodobnost vzniku hybridl
(ryby — 4000 druht)

RUzné rozdéleni frekvence rodi€ovskych druhd, F1, F2,
zpétni kfizenci atd.

Sympatrie — zfidka, Parapatrie — hybridni zény, pfenos
Clovékem

Frekvence a geografické predpoklady

Imunologické distance mezi druhy savct, schopnych produkovat
Zivotaschopné hybridy (Avis 1994). Osa y - poéet druhovych par(,
schopnych produkovat hybdridy, osa x — imunologicka distance (albumin,
1.7 ID odpovida 1 miliénu let).
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LEAKY PREZYGOTIC ISOLATION AND POROUS GENOMES: RAPID INTROGRESSION
OF MATERNALLY INHERITED DNA

KAIM. A. CHAN'? AND SIMON A. LeviN!
1Dep of Ecology and ionary Biology, Princeton University, Princeton, New Jersey 08544-1003

bstract—Accurate phylogenies are crucial for understanding evolutionary processes, especially species diversifi-
cation. It is commonly assumed that *“good”” species that
accurate phylog However, it is increas clear that good species may continue to exch: tic material
mm (umogesswn) Mmymsgln&uet of c\osgely m:l’;ted tpec{;s mul mkoymwg?sm genes
without others, often wi DNA (cpDNA.
mtDNA). We seek a genual explanation for this biased introgression using simple models of common reproductive
isolating barriers (RIBs). We compare empirically informed nmdels ofprezygom: isolation (for pre- and postinsem-
ination mechanisms of both female choice and male isolation and that rate
of introgression depends critically upon type of RIB and mode ot genetic inheritance (maternal versus biparental
versus pnenul) Our fequency-dependeat prezygotic RIBs allow auuch more sapid atiogression of bipseatally and

ternally inherited genes than do y modeled DNA). After

consulmng specific predictions in the context of empirical obsuvlhons ‘we conclude that our model of prezygotic

RIBs isa gemnl for biased i of inherited genomic These findings
1d ingle g i ies, especially

ioz chNA and mtDNA.

Key words—A DNA. of hybridization, gene genealogy,

mating,
DNA. postzygotic, prezygotic. reproductive isolating barrier.

Transgressive segregation, adaptation and speciation
LOREN H. RIESEBERG*, MARGARET A. ARCHERT & ROBERT K. WAYNE+#

Department of Biology, Indiana Universit

IN 47405 and of Biology,

University of California, Los Angeles, CA 90095, U.S.A.

The production of extreme or ive’ phenotypes in
hybrid p has been to

contribute to niche divergence of hybrid lineages. Here. we
assess the frequency of transgressive segregation in hybrid
populations. describe its genetic basis and discuss the factors
that best predict its occurrence. From a survey of 171 studies
that report phenotypic variation in segregating hybrid
ions, we show that ion is the rule rather than

the exception. In fact. 155 of the 171 studies (91%) report at
least one transgressive trait. and 44% of 1229 traits examined
were transgressive. Transgression occurred most frequently in

between outbred. wild animal species. Quantitative genetic
studies of plant hybrids consistently point to the action of
complementary genes as the primary cause of transgression.
although overdominance and epistasis also contribute.
Complementary genes appear to be common for most traits.
with the possible exception of those with a history of disruptive
selection. These results lend credence to the view that hybrid-
ization may provide the raw material for rapid adaptation and
provide a simple explanation for niche divergence and
phenotypic novelty often associated with hybrid lineages.

mtmspeclﬁc crosses involving inbred. i plant

Key ; i y genes.

and least freq ly in ific crosses




16. Neanderthals and modern humans: an example
of 2 mammalian syngameon?

TW. HOLLIDAY
Deparimen of Anhropology
Tulane University
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Keywords:  hybridizaton, species concepts, modern human aigins, divergence times

Abstract

L sy
gameans.

reely by suggests

. I
datefor the presence of syngameons sinc the genus Homo (sensu sricto Wood and Collard, 1999) only emerged
a. n

from 1.

atic perspe

1
Such we should not b surprised i two siste taxa, sch as . neanderthalensi and H.sapiens, rtain thi ability:
There s, however,  rlative dearthof palcontological evidence for such inteb
finding that warrants further exploraion.

ing - 3 somewhat surprising

Introduction nearly-modern human contemporaries (and
subsequent modern human populations) are
The marked morphological ~ differences ~so great as to convince many paleoanthropol-
between the Neanderthals, especially the ogists today that Neanderthals should be
European Neanderthals, and their modern or  placed in a species separate from Homo

]
Qﬁjﬁ

K. Harvati and T. Harrison (eds.), Neanderthals Revisied: Neow Approaches and Perspectives, 281298,
2008 Springer

suture zény v zapadnim palearktu

Primary hybrid origin Spontaneous origin

Genome addition Genome duplication
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Figure |
The three major Mediterranean refugial and differentiation
N centres of Southern Europe during the last ice-age (RI:
@B B> : peine e

Adantic-Mediterranean, R2: Adriatic-Mediterranean, R3:
Pontic-Mediterranean) and the geographic location of the five
most important contact and hybridisation areas where differ-
ent biota got into secondary contact during the postglacial
range expansion processes (HI: Pyrenees, H2: Alps, H3:
western Central Europe, H4: eastern Central Europe, H5:
Central Scandinavia. (Based on Taberlet et al. [9] and Hewitt

5.
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Mediterranean basin — biodiversity hotspot

— BIODIVERSITY ——

HOTSPOTS

DIVERSITY AND ENDEMISM

Taxonomic Group Species Endemic Species Percent Endemism




mic (52%)

http://wwiv.darwiniana.cz/

lusitanicum

freshwater fishes
216 species, 63 endemic (29.2%)

amphibians
79 species, 27 endemic (34.2%)

reptiles
230 species, 77 endemic (33.5%)

birds
489 species, 25 endemic (5.1%)

mammals
220 species, 25 endemic (11.1%)




kvartér neboli étvrtohory, antropozoikum, je nejmladsi geologicka éra, trvajici az dosud
(doba trvani je 1,6 nebo 1,8 az 2 mil. let). Hranici vi¢i terciéru a zdiivodnénim oddéleni
kvartéru od terciéru bylo ptivodné objeveni se ¢lovéka ( ), dnes vsak jeho vyskyt
je znam i z pliocénu. Kvartér byva proto mnohdy spojovan s terciérem jako

Kvartér se déli na star$i neboli pleistocén a mladsi neboli holocén. Zacatek plelstocenu (v
minulosti nazyvaného diluvium) se vyznacuje celosvétovym ochlazenim, po némz
nasledovalo stfidani dob ledovych (glaciali) s teplejsimi dobami meziledovymi
(interglacialy); v tropickych oblastech jim odpovidaji pluvialy (destiva obdobi) a sussi
interpluvidly. Hranice mezi pleistocénem a holocénem neboli recentem (dfive nazyvanym
téz aluvium nebo postglacial) byva kladena do konce doby ledové, tj. asi pied 10 000 let.
Definitivni odtani ledovet se projevilo vyraznym zvy$enim moiské hladiny. Kvartérni
sedimenty vznikaly hlavné na kontinentech a od doby asi pfed 5 000 let zacaly byt
vyrazné ovliviiovany ¢innosti clovéka. Ve stf. Evropé probihalo v kvartéru intenzivni
zvétravani a vznik svahovin; na Frydlantsko, Ostravsko a Té&3insko zasahoval seversky
kontinentalni ledovec a v naSich horach byly udolni ledovce. Karpatské horské oblasti
byly zvolna vyzdvihovany, stejné jako mnohé oblasti Ceského masivu, a dodévaly
zvétraliny, které jako fi¢ni sedimenty (zv1asté pisky a Stérky Fi¢nich teras) byly fekami
ukladany v nizinach, pfedevsim v oblasti Ceské kiidy, v moravskych tuvalech a v
podunajské panvi. Nejjemnéjsi materil byl v obdobi periglacilniho klimatu vyvat
vétrem a usazen jako spra$, popf. vaté pisky.

AMERICA

Ziklady Milankovitovy teorie

V kritkodobém i dlouhodobém mefitku mnozstvi slunetni energie, kieré dopad na zemsky povreh, kolisi. Rizné

zemépisné a tedy proménlivé asti mofe a pevniny zis|
zménami atmosférického a ocednického proudéni. V rognim m
v dlouhodobém cyklu je obraz podstatné slozité)

aji riiznd mnozstvi tepla, coz se projevuje
itku mluvime o st ini ro¢nich dob, ale

Sklon zemské osy se méni v periods 40 tisic let v rozmezi az 21,8 — 24,4° a snizuje se o polovinu Ghlové vtefiny
(0,00013°) za rok. Maxima doséhl pred 10 tisici lety. Mé vliv na pozici poldrich kruhii a tropickych obratniki.
Cyklus 40 tisic let je charakteristicky pro teplé a chladné oscilace svrehniho pliocénu a starého pleistocénu pred
2,5 — 1 milionem let.

Zeme obihi kolem Slunce po elipticke drize, jejiz excentricita se méni od nuly (kruhova drha) do 0,06 v cyklu
necelych 100 tisic let. V prib&hu dnich 100 tisic let hodnotu 0,02 nebo méné.
Soucasna hodnota je 0,0167 a maximum 0,019 dosazené pied 10 tisici lety bylo velmi nizké. Podstatna maxima
se odehravala pred 110, 200, 300, 600, 700 a 960 tisici lety. Men3i maxima pred 400 500, 800 a 880 i lely.
Stotisicovy klimaticky cyklus ovlada klima iho milionu let a prehlusuj
cyklus, pravdépodobné proto, ze ledovee narostly do takovych rozméri, ze teplotni setrvaén tému pullaclld
kratsi cyklus. P vysoké excentricits je sezonni rozdil v mnozstvi sluneéni energie mezi perihelionem

a aphelionem az 30 %, v soucasné dobé dosahuje asi 7 %, pii kruhové draze je nulovy.

Treti cyklick variace — precese — se odehrava v cyklech priblizné 19 a 21 tisic let. Ditlezité je, 7e kazdd svétova
sitka reaguje ponékud odli$né na kazdy ze tFi zakladnich Milankovicovych parametri. Napf. hladiny jezer na
Sahafe nejvic reaguji na precesni cyklus priblizné 21 tisic let, zatimeo seversky ledovee je Fizen nejdelsim
cyklem. Vysledkem je roviiové predivo skladajicich se & vylug se reakei zemského systému.
Pokud do klimatického systému navic zavedeme pozorovany megacyklus 250 tisic let a krat3i cykly o délce
trvéni 12,7, 3 a 1 tisic let, ziskavame soustavu, kterd je bez hierarchické analyzy naprosto nepfehlednd. Kromé
toho totiz je§té existuji cykly o délce trvéani 7, 20, 100, 400 let i cykly trvajici az 200 miliont let. V takovém
piipadé se nemizeme divit, 7e néktei é povazuji slovo cyklus za neslusné a na objevitele novych
cyklii se divaji jako na nepfitele! Milankovicovy orbitlni parametry se daji vystopovat az do paleozoika a jejich
postaveni je ziejmé GstFedni.
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iGlobal chronostratigraphical correlation table for the last 2.7 million years
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- tradiéni paradigma evropské historické
biogeografie

* Ledova doba zatlacila interglacialni spolecenstva a
jednotlivé jejich prvky hluboko na jih

* Prvky soucasné stfedoevropské fauny prezivaly v
mediterrannich refugiich (kde doslo k nezavislé
divergenci az allopatrické speciaci)

* Jejich dnesni arealy jsou vysledkem postglacialni
rekolonizace z mediterrannich refugii

vy

- cf. rozsiteni evropskych podvojnych druhd,
podle miry vzniku RIM — mira hybridizace,
introgrese




Figure |

The three major Mediterranean refugial and differentiation
centres of Southern Europe during the last ice-age (R1:
Actlantic-Mediterranean, R2: Adriatic-Mediterranean, R3:
Pontic-Mediterranean) and the geographic location of the five
most important contact and hybridisation areas where differ-
ent biota got into secondary contact during the postglacial
range expansion processes (H1: Pyrenees, H2: Alps, H3:
western Central Europe, H4: eastern Central Europe, H5:
Central Scandinavia. (Based on Taberlet et al. [9] and Hewitt

[5D)-

Geograficka dislokace
hybridnich zén -
Lsuture zones*
Evropského
chorologického
prostoru

/
3

Figure 3 The ganeral pesition of some wall-knaan hybrid zenes in Eurape, which show
majee clusterng in Scandinavia central Eurepe and the Alps. Other dlustars are apparent
inthe Pyrenees and the Balkans. Thasa suture zones are caused by commanalities of ice-
ang refugia, rate of postglacid expansion and physical barriars. There is furthar
subdivisicn in the scuthern regions.

Grasshopper
(Chorthippues parallelus)

Alder Oaks Shrew

Fig. 2 Three paradigm European postglacial colonization patterns, th
patterns. the alder. the oak and the shrew (see Hewitt 1999 for detailed d

sion and references).

opper, the hedgehog and the bear, and three similar species

Erinaceus europaeus

E. concolor s.l. (dnes E. roumanicus + E. concolor)
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Klasicky 3 refugia

—» severni expanze (korelace s $ifenim dubu) u E1, E2 a C1
—> Sicilie izolovana uz dfiv

Hedgehog

Posledni expanze pred 16 000 I.
—» uvnitf refugii izolované pop.

U severnich populaci E2 nizka diverzita

—» rychly postup a silny bottleneck
— naopak u E1

Cc2 zFejmé své refugium

— Bosporus, Kavkaz

Hewitt, 2000
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Erinaceus roumanicus
Barrett-Hamilton 1900,
type locality Gageni,
Roumania

Erinaceus concolor

MHC variabilita u E. concolor 3x vy$Si nez u E. europaeus
— zakladajici populace u E. concolor nemohla byt mensi
= oddéleni C1 a C2 starsi, slozitéjSi refugialni minulost
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Pipistrellus pipistrellus (Schreber, 1774)

echolocation calls — 45 a 55 kHz

Pl

Ahlén 1981, Miller and Degn 1981,
Weid and von Helversen 1987, Zinng 1990

Jones a van Parijs 1993 - cryptic species?

aa
4

T
[~ * N
.

metric characters - overlap

g +
Barrlow et al. 1997

Haussler et al. 1999

druhovy komplex

Pipistrellus pipistrellus species group

complex with complicated
genetic architecture

Hulva et al. 2007

ongoing morphological diversification

Evin etal. in prep

radiation center in the
Mediterranean biodiversity hotspot

SPAIN, FRANCE. A5 % (

A\GREECE

http://www.biodiversityhotspots.org

genus Pipistrellus s.str. — ca. 30 species
paraphyletic related to Nyctalus

Vespertilio \
Nyctalus leisleri

Nyctalus noctula

Pipistrellus pipistrellus

Pipistrellus nathusii

Pipistrellus nathusii

Pipistrellus coromandra

Pipistrellus tenuis

Pipistrellus javanicus

Pipistrellus abramus

Scotoecus

Hoofer & Van den Bussche 2003
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nuc DNA

P. pipistrellus — female philopatry g 2 Fagus sylvatica (Magri et al., 2006)

intergradation — Maghreb, introgression -
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Dryas octopetala

European group

Eastern group

American group

Altai

Caucasus

Late Weichselian/Wisconsian ice sheets

D. octopetala distribution

Fig. 1 Geographic origin of the 52 Dryas populations analysed and their grouping according to the Bayesian clustering analy:

(sTRUCTURE) based on 1

mplified fragment length polymorphism (AFLP) markers. The geographical distribution of Dryas octo

redrawn from Hultén & Fries (1986), and the maximum limits of the late Weichselian/Wisconsian ice sheets are redrawn from Abbott &

Brochmann (2003) and Brochmann ef al. (2004).

Skrede et al., 2006

Fig.2 Intrapopulation variation in Dryas

measured as Nei's unbiased diversity based

on 155 amplified
phism (AFLP)

less than five individuals are excluded.

0.000-0.027
0.028-0.077
0.078-0.100
0.101-0.116
0.117-0.144
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(Ursenbacher et al., 2006)

Northernclade

Balkan clade

Tialian clade

(a) (b)

Fig. 3 Putative recolonization routes used by Vipera berus: (a) during the first pha
second phase of recolonization of Europe (last
subclades for (b) and dashed arrows symbolize altitudinal migrations.

aciations). Dashed lines re

e of colonization of Europe (about 1 Myr); (b) during the

ent probable contact zone between clades for (a) and

Ursus arctos (Valdiosera et al., 2007)

*5

Fig. 1 Map of geographical distribution of sample localities. Sites
of sampled fossil/subfossil Ursus arctos: 1, Navacepeda;
Cantabria; 3, Cuevas del Somo; 4, Atapuerca/Cueva Major
Mont Ventoux; 6, Miihlbe 7, Wysbur ar Weisbach; 8, Bad
Frankenhausen; 9, Dienstedt; 10, Hohle Fels Cave; 11, Grotta

Beatrice; 12, Pestera Baltagul.
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(a)

Scandinavia
ltaly/Balkans.

o
]
B France
a
]
a

Germany.
Scotland
Austria

Fig.2 (3) Maximum-likelihood tree of
ancient and modern brown bear sequences.
Numbers above nodes represent

strap.
values, below nodes are posterior proba
bilites.(b) Minimum-spanning network for
haplotypes in the western (W) clade. Missing
haplotypes are shown with a dot and
collours correspond to geographical origin
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