


Proximatni mechanismy pohlavniho dimorfismu
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Ultimatni pricCiny
pohlavniho dimorfismu

- divergence nik

- rozdilné reprodukéni role samcl a samic

- disledek anizogamie

- intenzita a forma vnitropohlavniho a mezipohlavniho
pohlavniho vybéru a rozdilné Zivotni strategie




Ultimatni pfiCiny pohlavniho dimorfismu

- interlokusovy sexualni konflikt

- vede ke koevoluci (zavody ve zbrojeni mezi samci a samicemi)

Coevolution between harmful male genitalia
and female resistance in seed beetles

kohannaRonn, Mar Kateala, and Giran A& meqeist®
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Proximatni priiny pohlavniho dimorfismu

- vznik pohlavniho dimorfismu omezuje geneticka korelace mezi pohlavimi

- pohlavné antagonisticka selekce o miru exprese daného znaku vede ke vzniku intralokusoveho
sexualniho konfliktu
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~ Figure 18.2  Nurber of offspring reaching ‘ndecendence (2weeks afrer fiedgirg) produced by male ) and female (o) zebra tinches (Taenopygia
. gtz a5 a furcror of bill-coor scere. The lines represans the best leaslsquares 1egressior. 1he seiaction differential for males i 0.74 (F=10.036}
i oand for ‘emales s 035 (P=0.015), clearly show'ng divergry sefeclion prassures or bl colos in males and females. Redrawn fram Price and 3urley

1994 fwith mermissinn



Sexualni konflikt

(1) 10 clone-gen. 9's singie wid-type & (2) single targst/CG & 10 clone-gen. ?'s
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Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi

VOL. 173, NO. 2 THE AMERICAN NATURALIST FEBRUARY 2009

Sexually Antagonistic Selection, Sexual Dimorphism, and the

Resolution of Intralocus Sexual Conflict

Robert M. Cox™ and Ryan Calsbeek

A No conflict C Partially resolved conflict

Relative fitness

Trait expression

Figure 1: Potential relationships between sexual dimorphism and intralocus sexual conflict. Shaded areas indicate phenotypic distributions for a
hypothetical quantitative trait, and dashed lines signify fitness fanctions for that trait. Arrows indicate the discrepancy between the fitness optimmm
and the phenotypic mean in each sex. The magnitude of this discrepancy corresponds to the strength of directional selection, and the magnitude
of sexually antagonistic directional selection defines the magnitude of unresolved sexual conflict. Adapted from figures in Rice and Chippindale

(2001), Day and Bonduriansky (2004), and Bedhomme and Chippindale {2007).



Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi
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Jak Casty je intralokusovy sexualni konflikt?

- cca. 20% ze sledovanych 14 142 lokusU u Drosophila melanogaster vykazuje
pohlavné-specifickou transkripci — intralokusovy sexualni konflikt je vétSinou vyfeSen

X

- ale jen 3% v télech po odstranéni gonad — nevyfeSeny intralokusovy sexualni konflikt je
velmi Casty

(Parisi et al. 2003, 2004)




Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi

A) Pohlavné specificka exprese genu na autozomech:

- fizena pohlavnimi hormony (organizacéni vs. aktivacni ucinky a jejich kombinace)

Tree Lizard Dewlap Polymorphism

Territorial
Orange-blue

* High
estosterone
High
Progesterone

Satellite
Orange

Testostercne

Low
High Carticosterone

Hormonal control and evolution of alternative male phenotypes: Generalizations of models for sexual differentiation
, 1998 by , ,


http://findarticles.com/p/articles/mi_qa3746
http://findarticles.com/p/articles/mi_qa3746/is_199802
http://findarticles.com/p/search?tb=art&qa=Moore%2C+Michael+C
http://findarticles.com/p/search?tb=art&qa=Hews%2C+Diana+K
http://findarticles.com/p/search?tb=art&qa=Knapp%2C+Rosemary

Prolomeni korelace mezi pohlavimi

A) Pohlavné specificka exprese genu na autozomech:

fizena pohlavnimi hormony (organizaéni vs. aktivacni ucinky a jejich kombinace)

odhad Carrol et al. (2006) a Horie-Inoue et al. (2004):
u Clovéka v genomu:

3665 mist vazicich receptor pro estrogen
563 pro androgenni receptory

X

20000-25000 strukturnich genu



Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi

B) Pohlavné specificka exprese genl na autozomech fizena geny na pohlavnich chromozomech
- epistatické interakce mezi lokusy na pohlavnich chromozomech a na autozomech
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Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi

C)_Rozdily v genotypu mezi pohlavimi — vazba na pohlavni chromozomy

- U nékterych zvirat neexistuji rozdily mezi pohlavimi v genotypu

- vazba na pohlavni chromozomy:

Drosophila melanogaster 16 % na X

0,06% naY
Homo sapiens 5.6% naX
0.19% na Y
Gallus domesticus 14 % naZ
0.2% na W

(data z Rhen 2007)
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hromadéni

lokus pohlavné zabranéni heterochromatinizace
determinuijici antagonistickych rekombinace neparového
pohlavi mutaci chromozomu
— —
Cstrich Tinamou Chicken

Evidence for different origin of sex chromosomes
l in snakes, birds, and mammals and step-wise
differentiation of snake sex chromosomes
21w Zlw Zl W
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Comparison of malz and female gene =xpressicn in marmals. In mouse (a) and humans (b), sach tissue has a distinct distribution of M:F ratios, but
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Dosage compensation is less effective in birds than in mammals

Yuichiro Itoh*7, Esther Melamed*?, Xia Yang', Kathy Kampf*,
Susanna Wang', Nadir Yehya', Atila Van Nas', Kirstin Reploglef,
Mark R Band$, David F Clayton®, Eric E Schadt, Aldons J Lusis?

and Arthur P Amold*

Journal of
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Disrriburiors of male-tofemale (MF) ratios of gene sxpression lnsed on microareay stodies of hirds. {a) MF ratios in zebra finches, in adule brain,
liver, and <idney, and brain of post-hawch day 1 (P1). Autosomal geies (A) are represenced by the black doved line, Z gener (2 by e red line, The
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Evolution of an Expanded
Sex-Determining Locus in Volvox

Patrick Ferris,'* Bradley ]. S. C. Olson,** Peter L. De Hoff," Stephen Douglass,” David Casero,”
Simon Prochnik,® Sa Geng," Rhitu Rai,™* Jane Grimwood,” Jeremy Schmutz,” Ichiro Nishii,®

Takashi Hamaji,” Hisayoshi Nozaki,” Matteo Pellegrini,” James G. Umen't
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Fig. 1. Expansion of Volvox MT and sex-regulated gene expression. U\} Schematic of Chlamydomonas
mating locus with rearranged domains in light blue or pink. MT+-limited genes are shaded red if unique
or orange if they have an autosomal copy. MT—-limited genes are shaded blue. Flanking and shared
genes are shaded black and gray, respectively. Synteny is indicated by gray shading. (B) Schematic of
Volvox MT scaled as in (A). Boxed genes were used for mapping. The broken segment represents a
transposon repeat region containing copies of VPS53. (C) Expression heat maps of Volvox MT genes.
(Left) Female/male expression ratio. (Middle) Total expression. (Right) Sexual induction (Sex) or
repression (Veg). Diagonal hatch indicates insufficient data.
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Sex Chromosomes and Sexual Selection in Poeciliid Fishes

Anna Lindholm"” and Felix Breden™"

5216 The American Naturalist

“Table 2: Phenotypic traits unrelated to sexual differentiation that are linked to the ¥ or W (heterogametic) chromeosome

Family and species

Trait

Chrysomclidac:
Gonioctena variabifis
Phyflotreta nemorun

Cichlidae:

Neochromis ommicaerulens

Cyprinodontidae:
Uryzias latipes

Heminidag:

Hurman

Mluridae:

Mus musculus

I"apilionidae:

Fapilio plaucus

Poeciliidae:

Gambusia holbrooki
Lintia perugiae
Poecilia latipinng
Poecilia parae

Pogerlia reviculato

Xiphophorus andersi
Xiphephorus macularus

Xiphophorus milleri
Xiphophorus montecumae
Xiphaphorus mulnfineatus

Xiphophorus rigrensis®
Xiphophorus pygmaeus
Xiphophorus variatus

* Multiallelic system,
" Sensu Rauchenberzer et al, 1990,

Pigmentation
Survival on host plant

Pigmentation
Pigmentation

Height, touth prowth
Aggression
Pigmentation

Pigrnentation
Sire
Size
Pigmentation

Pigmentatiow, fin shape
and size, courtship,
attractiveness

Size

Pigmentation, size

Pigmentation, size
Pigmentation, size
Pigmentation, bar
SUPPressor, size,
courtship
Pigmenlation, size
Figmentation, size
Pigmentation, size

Heterogametic

Male
Male

Male

Male

Male

Male

SEX

or female®

Female

Male
Male
Male
Male

Male

Male
Male

Male
Male
Male

Male
Male
Male

or female’

Reference

de Zulueta 1925; Galan 1931

Segarra and Petitpicrre 1990, Niclsen 1997

Sechausen et al. 1999
Matsuds et al. [998; Wada et al. 1998

Alvesalo 1997; Kirsch et al. 2000

Selrancff et al. 1575; Sluyter 2t al, 1994

Scriber et al. 1996

Black and Howell 1979; Angus 1989

Erbelding-Denk et al. 1994

Travis 1994

A. Lindholm and ¥ Breden,
unpublished data

Winge 1927; Parr 1983; Brooks 2006;
Brooks and Endler 2001

Kallman 1959

Kallman 1970; Kalltnan and
Borkoski 1978

Kallman and Borowsky 1972

Kallman 1933

Zimmerer and Kallman 1988, 1989;
Kallman 1989

FZander 1968; Kalliman 1989
Kallman 1989
Borowsky 1984, 1987




Neural, not gonadal, origin of brain sex differences in
a gynandromorphic finch

Robert ). Agatz*, Willam Grisham®, Jull Wade®, Suzanne Mann**, John Wingfield®, Carolyn Schanen**, Aamao Palotiz®,
and &rthur P Arnald*®
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Vznik sexualniho dimorfismu

D) Transgeneracni epigenetické vlivy:

Intralocus sexual conflict

- genomovy imprinting Russell Bonduriansky' and Stephen F. Chenoweth?®

Mother Father
F il

Trands in Ecology and Evolution Vol 24 Nos 21 Manch 2009

AN EXAMPLE OF IMPRINTING

Genes from mom:
L Igf2 Igi2 receptor - ON
- Igf2 - OF
Genes from dad:
Igi2 raceptor - OFF
Igf2 receptor gic.mcepin
lgf2 - ON
In mammals, the growth factor lgf2 In mice, the genes for Igf2 and the Igf2
interacts with the (g2 receptor. receptor are both imprinted.
Deleting the mather's Igf2 =
Daughter Son “ee ng 1-.:_rnu _l_r '~_ L.
receptor gene produces overly = Deleting the mother's Igf2
large offspring. " receptor gane AND the
father's Igf2 gene produces
normally sized offspring.
Deleting the father's Igf2 gene %
produces dwarf offspring. W

The imprints on the lgf2 and 1of2 receptor genes nommally cancel sach other out, Changing the
imprint on one copy of the gene has a dramatic effect on the size of the offspring. This result
supports the genatic conflict hypothesis




Vznik sexualniho dimorfismu — prolomeni korelace mezi pohlavimi

E) Rozdily v prostiedi (napf. pohlavné specificka rodiCovska alokace, hormonalni prostiedi v uteru ¢i
substratu apod.), fenotypové plastické normy reakce
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Shrnuti

Selekéni tlak na vznik pohlavniho dimorfismu je velmi Casty

Evoluci pohlavniho dimorfismu brani geneticka korelace mezi pohlavimi
vedouci k intralokusovému sexualnimu konfliktu

Ay 4 &4

patrné pohlavné-specificka exprese genu na autozomech a vazba na
pohlavni chromozomy
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