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the evolution of the eye in vertebrates also
seems to have involved a superposition of
morphological and genetic changes. by
scrutinizing the morphology of the eye from
the fish to a more advanced vertebrate, one
can identify significant shifts in the
organization of the eye and the relationship of
photoreceptive elements to the various
structures. as stated earlier, one important
change in the eye of fish includes a rotation of
the lens and the retina, with a rotation of the
photoreceptive cell body in the eye. artistic
structure is not limited to visual art, as we all
know. creations of all kinds have their own
rules, principles and aesthetic structures. and
once you start using your hands to create
something, it usually becomes very clear
whether or not it is technically the work of an
artist. applying a different set of rules, another
design constraint, or additional parameters,
the most creative architects will find a way to
integrate the features of the building into the
resulting structure. for example, to achieve an
elegant and uncluttered look, a typically
crowded city block will be arranged to
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maximize the capacity of the area and
minimize the amount of space needed for the
sidewalks.this way of thinking is not limited to
physical, concrete buildings. it can also be
applied to abstract designs. the same idea of
optimizing a given space, in essence, is the
guiding principle behind any collage
composition. this is where we will concentrate
in this article. imagine that you want to make
an abstract picture of a landscape. it could be
your vacation or a location where you love to
travel. you could decide to select an image in
a catalogue and simply cut out different
places or scenes. or, if you want to avoid
having to paint an image from scratch, you
can use a collage technique.because collage
has a long tradition as a form of visual art, the
rules are already laid down. in the first step,
you have to decide which elements of the
landscape are essential. then, working on a
sheet of a4 paper, you cut out the different
elements, simply trying to keep them as intact
as possible. a collage creates an impression of
dynamism if you make the cuts so that the
elements move. to create a more abstract
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impression, choose some variety of collage
materials, such as foam, foamcore and
paper.another option is to carefully leave the
selected elements in the landscape intact and
decorate them with a more detailed color,
design or line. in this way, you create a
stronger impression of the landscape.
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the dependence of human vision upon the
bonding of two electron dense molecules, a

green-sensitive molecule known as rhodopsin
and a blue-sensitive molecule known as.

arrestin, provides a textbook example of how
complex organs can develop through the
change in a few parts. in many species,

including insects, birds, and fishes, only one of
the two molecules is present. insects and

fishes have only rhodopsin and receive bright
light; birds and mammals have both and

receive dimmer light. although rhodopsin and
arrestin are well conserved at the molecular

level, the development of their separate
receptors occurred simultaneously during
evolution. one step in the evolution of the

vertebrate visual system (laughlin and osten-
sacken 1998 ) involved the absorption of a
group of unrelated molecules known as the

animal pigments into the rhodopsin molecule.
a few years later, the ancestral arrestin
molecule that was involved in nonvisual
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photoreception in the common ancestor of fish
and tetrapods now lost in fishes and tetrapods
also played a role in transducing the light into

a visible signal by recruiting the light-
activated animal pigment of a different class,
called vertebrate rod chromoprotein (fig. 4 ).

this new group of pigments became
incorporated into the eye of the ancestor of

birds and mammals, thereby establishing the
first common vertebrate cell type during the

evolution of birds and mammals, several other
arrestin-related genes were incorporated into
the genome, including ones that are involved
in vision (nilsson 2002 ). this diversification of
arrestin-related genes in different vertebrates

is linked to the need to differentiate visual
pigment classes that differed in their quantum

efficiency: long-wavelength sensitive (lws,
cone specific) and short-wavelength sensitive

(sws, rod specific). moreover, arrestins are
involved in diverse, nonvisual photoreceptor
functions in such organs as the pineal gland
(misha and jin 2006 ), the suprachiasmatic

nucleus (hassenstein and kohler 2002 ), and
the retina and snc of. many studies (e.g. gould
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1994 ; mcfarland 2000 ) have attempted to
identify the role of other arrestin-related
genes in vision and have focused on their

expression in the retina and the role of the rod
arrestins (for reviews, see ohlendiek and fain
2002 ; lee and jennett 2005 ). in contrast to
these studies, i am here interested in how

changes in the homology of genes or alleles
may have affected the function of the eye in

the course of evolution. 5ec8ef588b
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