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Fig. 9.2. INovelty by tusion. The five metatarsal
hones in the feet of reptiles were reduced to three
in bipedal archosaurs (a), partially fused in Ar-
chagopteryx (b), and highly tused in modern birds
(c). Based on Frazzetta {1975}, Ostrom (1976), and
Hall (1984).

Fig. 14.2. Hcterotopic variation in the expression
of epidermal pads on the feet and tail in different
species of geckos. Epidermal pads (shaded) are spe-
vialized scales with a velvety covering of fine hairs
that facilitate climbing. (a) Simple fourth toe of
Coleonyx variegatus without pads. (b—g) Patterns
of enlarged, padded scales in the fourth toe of dif-
ferent species. th) Padded scales at the tip of the
tait of Lygodacrylus picturatus, which has toe pads
similar to those in (e}, {i} Enlarged, unpadded prox-
mal digital scales in fourth toe of Gonatodes
humeralis. (j} Small, unpadded proximal scales in
fourth toc of Gonratode fuscus. After Underwood
(1954).
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Principy makroevolucnich zmén fenotypu: Duplikace a divergence funkci,
koopce

From genome to “venome”: Molecular origin and
evolution of the snake venom proteome inferred
from phylogenetic analysis of toxin sequences and
related body proteins

Bryan G. Fry

Table 4. Bloactlvitles of the ancestral protelns

Ancestral protein Activity

Aceticholinesterase Rapidly hydralyses choline relsased Into the synapss, resulting In kss neurotransmitter avallable for neummuscular
contrl.

ADAM ADAM 7 - nancatalytic metalloprotelnase-like proteing ADAM 28 - enzymatk: cleavage of the extracellular matrx

EMP Lossring of Haod pressure mediatad by the relaxation of vascular smaoth muscle subsequent by binding the GC-4
recepbor and stimulating the intraceliular production of OB

€2 Central to both classka and alternative complemsant patheays.

CHP-BPP BPP - Indirectly causs hyperpermeaility of Diood vesssls and Mypatension by INhibing the activity of the

anglotersin-converting enryme and enhances the action of Dradykinin by iInhibiting the kinasss hat insctivate;
CHP - Lowers oo pressure madiated by he relaxation of vascular smooth muscle by Dinding the GC-B receptor
and stimulating the Intracaiular production of <GP,

CRISP specific actions largaly uncharacterizad .

Crotasin Unknwn; redated B defensin peptides have an antimicroblal activity.

/MM Cystatin InhikAt cysteine protessas such as the cathepsing B, L, and 5.

Endithein. 2 Fotently vasoconstrictive, modulating the contraction of carciac and smooth musce,

Factar v Blood cofactors that particlipate with factor Xa to activate prothrambin to thrombin.

Factor X Vitamin K-ckpendent glycoproteins that convert prothrombin to thrembin in the presence of tactor Va, calcium, and

phosphalipid during Dload doting.
Kalllkr=in {glanchilartissue)  Releasa kinins from croulatary Mninegen.

Kunitz InhiAL & diverss array of seine probeinases.

L-amine oxdase Inchice apoptosls In cells by ko distinck mechanisms; one rapid and mediated By HyCy, the other delayed and
mediated by ceprivation of Lyysne,

Lectin Hemaggutiration sty

L MEfSLLIR Bind to the o 7 nlcotinic aetydcholng receplor,

[ Merve grossth factors stimulate division and differentiation of sym pathetic and embryenic sensony Neurns.

PLA; (bype IB) Releasa arachidonic ack fram the sn-2 positian of the plasma membrane phosphcipids.

PLA; (bype 114} Releasa arachidonic ackd fram the sn-2 positian of the plasma membrane phosphaipids, Involved In Inflam matory
procasses and dissas=s, such as meumatold arthritls and asthma.

Prokinetiin 2 Potent constrictizn of intestinal smeoth muscle and induction hyperalgesia.

SPRY Largely urcharacterized.

VEGF Increase the permeability of the vascular b=,
whey acidic peptide INRL leukoprotelnases.




Genome analysis of the platypus reveals

unique signatures of evolution
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Figure 4| The evelution of f-defensin peptides in platypus venom gland. venom crotamine-like peptides (vCLPs) and for snake venom crotamines.
The diagram illustrates separate gene duplications in different parts of the These venom proteins have thus been co-opted from pre-existing non-toxin
phylogeny for platypus venom defensin-like peptides (vDLPs), for lizard homologues independently in platypus and in lizards and snakes*.
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- zmény poctu obratlu

The Segmentation Clock: Converting Embryonic
Time into Spatial Pattern

Olivier Pourquié
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Principy makroevolu¢nich zmén fenotypu: Duplikace

- nestabilita a fenotypova plasticita poctu obratlti (Jordanovo pravidlo)
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Figure 1. Axial diversification of Beloniformes. Dark and
light grey portions indicate abdominal and candal regions,
respectively.

Biological Journal of the Linnean Sociefy, 2009, 98, B56-5866. With 5 figures

Latitudinal variation in axial patterning of the medaka
(Actinopterygii: Adrianichthyidae): Jordan’s rule is
substantiated by genetic variation in abdominal
vertebral number

KAZUNORI YAMAHIRA* and TAKESHI NISHIDAY



Principy makroevolucnich zmén fenotypu: Duplikace

- homeoticka mutace? Zména nacasovani osifikace?

Evolutionary novelties: the making and breaking of pleiotropic
constraints

Frietson Galis'*, and Johan A. J. Metz# T
Integrative and Comparative Biology, volume 47, number 3, pp. 409419

Skeletal development in sloths and the evolution of
mammalian vertebral patterning

Lionel Hautier®', Vera Weisbecker®, Marcelo R. sanchez-Villagra®, Anjali Goswami, and Robert J. Asher®’

www. pnas.orgiogi/doi/10.1073/pnas. 1010335107

Marsupials Placentals
E®oOo EOR - T 1
BE®E |, o EORE A 2
Eom iﬂl"y;""“" | Q=] | 3
BOB Oy Eom a
EOE |[Qw« |EON s
EOHE O mewalarches AR E
EOCB EOBE 7
——EHQOQEH—/ = HO  E— B
—=—HOlc— —EHO B——> Hox g
—c—EONc—e ——E O E— 10
[ '[=) [——W——1 a) [——] "
Dasypus Bradypus
ECcB gom [ B 1
Eom Eom ) 2
ooo ooo 3
Doo OcO Hoxs 4
Dpono oonog 5
Ooeno Oooco 6
___geo geo_ ?
[—— 1 k=3 [—} O@0O 8
—0o0— OO X6 g
e HONc, —— 0@ Qdc— 10
—=—EHONc—/ —l@eld— 1

Fig. 4. Summary of ossification sequences in the first 11 mammalian wver-
tebral elements. For each taxon, circles indicate centra, and squares indicate
left and right neural arches. Colors represent the order of ossification. Hox
expression boundaries in the mouse [redrawn from figure 5 in Wellik (25)]
and vertebral segment identity are shown at right. Note the conserved
timing of V7 centrum ossification across mammals, induding sloths, and the
overlap in Hox5<6 expression in the V6-V9 region of the sloth neck.



Principy makroevolucnich zmén fenotypu: Delece
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Hindlimbs
Advanced snakes none
Pythons, boas vestigial
gain of
well-developed
hindlimbs
4 Pachyrhachis  well-developed
loss/ —I—
reduction
h,?ll(ﬁ]nnalléz Haasiophis well-developed
—I— Pipesnakes,
shieldtails nrE
Blindsnakes none
Lizards complete

Figure 6.13
Evolutionary transitions in snake
limblessness

The phylogeny of snakes indicates that the loss
of snake hindlimbs may have evolved once &t the
base of the snake lineage. The existence of well-
developad hindlimbs in the fossils Pachyrachis
and Haasiophis suggests that hindlimhs

reappeared during the evolution of these species,

as their ancestor may have hesn limbless.
Altematively, snake hindlimbs could have been
independently lost in each limbless snake
lineage.

Source; Redrawn from Greena HW, Cundall D.
Seience 2000; 287: 1939-1947.
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Hox genes and the evolution of tetrapod axial idenlities

i the axial organization of leapous g rellected nshints v Hex gene expression dumaing beween animals.
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anterion expresson boundary, 1eflzeing Ue eapanced 1 opcic vetebral i des of the srake body plan. (b} Exprassion of the mouse
AureS iz i he Doracic regicn (Fe extent of high leve s of expression s indiczted by amows. (o Expression of the snake Hoxed
gene extends thiowgh the entericr of the axial skeleton (iad sated by amows and arrowhesds)

Sovrces: Parl & ol 2d om Buke AC, Melson G5, Morgan BA, Tabin C. Develooeicr 1395, 21: 333 -34€; parts b anc c from Cohn
I, Tickle C. Naiwre 1953, 399, 274 479,




Principy makroevolucnich zmén fenotypu: Delece

Integrating micro- and macroevolution of
development through the study of horned beetles

AP Moczek

Department of Biology, Indiana Umiversity, 315 E. Third Street, Myers Hall 150, Bloominton, IN 47405-7107, LISA

Heredity (2006] 97, 165178
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Figure 2 Development of (a) horns and (b-d} horn dimorphisms in Onthophagus beetles. (a) During the last larval instar the larval epidermis
[h'ght gra}'} Euﬂy Iines the larval cuticle (black). At the onset of the pmpu.pal stage the larval efpide‘lmis detaches from the mticle (apnlysis}
and selected regions (shown here for a head horn (hh) and thoracic horn (th)) underge rapid cell proliferation. The resulting extra tissue folds
up underneath the larval cuticle. The epiderm'f*; subsequently secretes the future pupal cuticle, which upon the molt to the pupal stage forms
the outermost layer of the pupa, lined once again by a layer of epidermal cells. During this pupal malt horn primordia are able to expand and
unfold, and are now visible externally. During the second half of the pupal stage epidermal cells apolyse once more. This time, however, no
significant growth of horn tissue follows apolysis. Instead, epidermal cells secrete one last cuticle and the pupa undergoes one last molt to the
final adul stage. (b) Development of horn dimorphisms through differential proliferation of prepupal horn tissue (illustrated here for head
horns (hh} only). During the prepupal stage presumptive horn tissue proliferates little or not at all, resulting in the absence of external horns
in pupae and the resulting adults. This mechanism is used to generate sexual dimorphisms as well as alternative male morphologies for head
horns in many species. (¢ and d} Development of horn dimorphisms through differential loss of pupal horn tissue (illustrated here for thoracic
hormns (th} only}. Pupal horn epidermis is resorbed prior to the secretion of the final adult cuticle, most likely via programmed cell death. In
many cases resorbtion of pupal horn tissue can completely erase the former presence of a thoracic horn. This mechanism contributes to sexual
dimorphisms for thoracic horns in many species, and can occur in the presence or absence of (differential} head horn development.
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Principy makroevolucnich zmén fenotypu: Heterochronie
/. Zool., Lond. {1994) 232, 633 639

Ratite-like neoteny induced by neonatal thyroidectomy of European starlings,
Sturnus vulgaris
A. Dawson, F. J. MCNAUGHTON,

NERC Institute of Terrestrial Ecology, Monks Wood, Abbors Ripton, Huntingden PEIT 2LS,
UK

A. R. GoLDsMITH

AFRC Research Group on Photoperiodism & Reproduction, Deparument of Zoology,
University of Bristol, Bristol BS8 1UG, UK

AND A, A, DEGEN

Desert Animal Adapiations and Hushandry, Jacob Blaustein Institute for Deser! Research,
Ben Gurion University of the Negev, P.O. Box 653, Beer-Shera, Israel
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F16. 2. The ventral aspect of the palatine bones of control starlings at: () three weeks, {b) six weeks; and (o) one year ofd

td) The palatine bones of a one-year-old starling thyroidectomized ul gight days of age. [n control birds, the bones wer

fully formed by six wecks of age. In thyroidectomized birds, the bones remained undeveloped, similar o those ol euthyreic
contrels a1 theee weeks of age. The scake bar represents 10 mm.




Konzervatismus fyziologickych a vyvojovych drah?

Beneath the surface

You might think that once evolution has found one way to get something done, it will stick withiit.
But similar physical forms can hide radically different wiring, finds Tanguy Chouard.
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Bicoid nezbytny pro octomilku, ale jiny hmyz ho nema

Maternal bicoid mRNA

Mecel visw: encheireleisn ~ © "7| ,a'ﬂ
different gene control network, ':
butonly some nelworks cause 2

thange ingers cupeession (enlourad sircles).




Evolution of alternative transcriptional
circuits with identical logic

Annie E. Tsong"™{, Brian B. Tuch'™*, Hao Li' & Alexander D. Jchnson'”

Zmena kontroly regulacni sité u kvasine

Cell type 5. ceravisiae C. albicans
/\a—mating a a2 a d
acells e * a2 =@t a-cels ._.”_E‘
8505 Loss of MATa2
acels -Q%-‘:\a-mﬂing M\u-mming a-cells whele genome
a-mating duplication
E " a2 % . CEEVIS
a/n-cells - ] b S sae
e aand 1 aand a2 as5s
Ymating  a-mating a-mating a-cels = C. glabrata
- /-B" K. lactis
b a2atMATa  activated by a2 a-cals asgs
5. ceravisiae = = O ajbicans
5. paradoxus = 2l
5. mikatae = & ¥ lipolytica
- _ ] s —.—E‘ N. crassa
S. castelli - - acells
C. glabrata - - /-\,‘»- 5. pombe
K. lactis + + ) ds0s
acells = -
C. albicans + +
Y. lipolytica % i Figure 6 | Ordering the changes in cis- and trans-regulatory elements. a, In
i an ancestral yeast, a2-Mcm1 activated asgs in a-cells. This scheme persistsin
. crassa + + f = 4 -
i modern C. albicans. b, cis- and trans-elements in the K. lactis branch suggest
. + m_m = =
i " that asgs are positively regulated by a2-Maml in a-cells and negatively
Hywal | a-typamating is nesativaly camiabod inmoder 5. ostevision, but regulated by a2-Mcm1 in w-cells. ¢, In modern §. cerevisiae, asgs are
was positively regulated in its ancestor. a, 5. cerevisiae and C. albicans i 7 : i
transcribe their genes according to one of three programs, which produce activated ]}}r Mcm1 in a-ce “_‘5‘ and repres&ed b}r aZ-Manl in {!-C.-E“S. d, The
the a-, u- and a/a-cells. The particular cell type produced is determined by regulatory schemes shown in a—¢ are mapped onto extant species and
Ehelz‘lﬂd‘;‘;::‘;‘;h;h el';‘f*d"-s i iﬁd*; f?m'bgdhg]’:‘dm ancestral nodes. Species from C. albicans to S. pombe most closely resemble
coloure s). Regulation of a-type mating differs substan between 1619 - e
8 e o £ el K prer i, & e man g W resriesed tn """, whereas K lactis fits b and 5. cerevisine and C. glabrata fit . The most
a-cells by a2. In C. albicans, a-type mating is activated in a-cells by a2.In parsimonious evolutionary scenario maps scheme a as the ancestral state.
both organisms, a-cells mate with a-cells to form a/w-cells, which cannot Scheme b is tra.nsiﬁnna], first appea.ri ng in the ancestor of K. lactis and

mate. b, a2 is an activator of a-type mating over a broad phylogenetic ran e g 5 3 £
of yeasts' 197, In § compvisiae and dwihﬁvﬁ‘ a3 Eli::ing ol hﬁi S cerevisiae. Scheme € is the most derived, appearing in the ancestor of

taken over regulation of the asgs™. . gi'ai:mm and & cerevisiae.

Vol 44328 September 2006|doi:10.1028 /nature 05099 nature
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Zkouska:

- po domluve (lukkrat@emalil.cz, pripadne
mobil 608380581)
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