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ABSTRACT

Eva ution of a species is an incessant process when perceived on unremitting length of time. Perspicacity- at a certain point
in time, a species appears more as a illed organism. The evolution of an organism appears in time and space as a till
biont and also as that of a continuous wave like mation (speciation). The consegquence of speciation is the facility to break
down barriers and bridge across kingdom/domains or genus or species, to generate higher probability into a course that is
fitting for a species to evol ve rdating to externa and internal factors thus | eaving behind foot prints of each metamorphosi s
that has led into next phenotype of the same Traces of a transcending species of its speciation are showing in
microorganisms of the modern day e.g between prokaryotic bacteria and eukaryatic algae, common structural, metabolic
and genetic characteristics ingtitute in cyanobacteria as photosynthesis. An account of these common characteristics of
organisms between kingdom/domain represent their phenotypic footprints of evolution, hence common characteristics
between organisms of different kingdom/domain is the precipitated resultant nature of a species journey through evolution,
presenting that they are matile flowing with time breaking down kingdon/domain barriers. Time has been established in
science as the ultimate measuring scale for any event in the universe, irrespective to the magnitude of an event. All entities
are studied as subjects of time. Biological processes are ultimately measured with it, the causes and effects are its
attributes. When large scale biological processes such as evolution are conferred on time, the view is rather dissimilar in
comparison to the smaller scale hiological events (Irwin et al. 2001) such as biological events happening within the life
gpan of an organism. These large scale biological processes are observed as a mobile processes running parald and
perpendicular to time. In the big picture over alarge scale of time, evolution of organisms on earth can be observed as
continuous processes such as speciation, these processes in relation to the universe are motile, streaming with time,
acquiring genetic and phenotypic traits, ever changing, overlapping bridging kingdom domains dodging taxonomy.
Common characteristics in microorganisms that belong to altogether different kingdom domains depict these phenomend
foot prints of evolution.
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It has been proved since 1944 that DNA directs the Schneider.1998) which is acknowledged as an aero-
synthesis of essential organic molecules for an organism hydrodynamic icon favored by nature to dea with
and it is the hereditary genetic materia (Avery, MacL eod, evolution of a species according to the changing
and McCarty, 1944). Environmental factors are key environment, besides it is the ‘driving force' selected by
inducers for triggering genetic material to synthesze nature to the current of evolution. Phenotype of an
necessary macromolecules in accordance to the necessity organism is affected by internal (genetic) (Christophe
of an organism to survive in a specific environment. The Fraser et.al 2007: Taylor, McPhail, 2000; Albert Jeltsch,
concept of evolution relies profoundly on two factors, the 2003) and external (environmental) factors (Roff, 1997;
genetic and environmental (Roff, 1997) and this is further Darwin,1959; Schluter D, 2009; Price.T 2008), the sum
discussed at the back drop that genetic and environmental total of these two(Cohan,2002), and it is precipitated by
factors are accountable to bring about a gradual change, these two factors (Oyama, Griffiths, and Gary, 2001), a
evolving an organism into the next stage of evolution and neutralized state, where in organisms evolved into superior
that this change is observed more as a flow rather than forms. The significance of morphology in evolution is
distinct steps in the evolution of organisms, but the flow as factual for microorganisms such as bacteria (Siefert, and
such do nat show by default, since the observation occurs Fox, 1998; Gupta, 2000; Tamames, et al, 2001; Young,
at a specific point in time and circumstance (Irwin et al. 2006; Ausmees, Kuhn, and Wagner, 2003; Takeuchi,
2001; Mary.E.,1942;Wake et al,1989; Wake and DiLuzio, Weibel, et al , 2005) in the present case
Schneider.1998).This flow is observed externdly as a Morphology is heavily affected by speciation which is
‘phenotypic’ or ‘morphologic’ change(lrwin et al. 2001; obvioudy sculptured by natura selection and common
Mary.E.,1942;Wake e al,1989; Wake and ancestry of species (Darwin &Wallace 1858).
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A species or speciation (Cook, 1906, 1908) is a ‘defined
entity’ at a specific point in time, when reflected at, over a
significant period of time (Grant, P. R, and B. R. Grant.,
2002;, Reznick, et al. 1997), its ‘wavelike' nature of
movement (evolvement) is conceived. A species moves
along, in mation with time, acquiring new traits (Kingsley,
2009) and changing or in the reverse, decline (Byrne and
Nichols,1999) and become extinct. In the context of ‘the
present’ the species appears more or less a package of
energy such as a stilled biont, which is seldom, a redity
since on larger scade of time the species is actualy
evolving. The wave nature is properly conceived in the
facet on a large scae of time, a species moving or
changing with any given length of time. The till nature of
a species isthe resultant and the manifestation of the wave
nature of an organism in specific time and it is temporary,
limited to that epoch, since sooner or later the species
would acquire new traits and change (Irwin et al. 2001),
this is amovement towards traits that are to be acquired. A
defined species is an evolving species as of itsdf. The
movement of these ‘species’ from one phase to the next
can be visualized by tracing the forms below and above it,
which is a resultant consequence of biodiversity (Baker,
2005). Species acquiring new traits is characteristic of
their ‘wave like speciation’, for the reason that a wave is
characterized with mation, and seldom found stationary,
this acquisition and exhibition of new characteristics is the
wave nature of a species, it formulates an organism to
jump from species to species or genus to genus or
kingdom to kingdom, this is further sustained by the
concept of edosymbiosis (Kutschera and Niklas 2005;
Fares, Moyaand Barrio, 2004).

Further, the acquisition of new traits depends on the
environmental, genetic factors and the interaction between
them (Wolf and Wade, 2000). A speciation of an organism
isan entire entity, thisis reflected in the species; it carries
with it al the previously acquired characteristics along in
expression or in a dormant state, as it moves aong
evolutionary time consequently in the future tense, a
species carries with it an ability to acquire new traits, to
mutate to acquire and to evolveinto new species.

A species is seldom observed to travel in the opposite
direction of evolution so as recognized of time, if they did
they become extinct. The wave nature of a species by
default harbor traces in their genetics of their speciation
nature; e.g in the microorganisms that exist in the modern
day, the species in the three kingdom domains;
prokaryotes, eukaryotes and the archae, represent both
their species stillness and mobility any given time, since
the higher and lower forms of a defined species are
especially observable in the microorganisms.

The speciation between the domains “prokaryotes’ and
“eukaryotes can be observed in the existing
microorganisms in the modern day. Organisms from
primitive to complex; have been observed in close
proximity to dissociate into higher forms, acquiring new
traits to be called ‘species . Species acquire new traits to
become new species. Not all members of a species have
been experiential to evolve into new species, some have
remained, some to evolve and some have faded, in order
that a chain of organisms lingered behind to make a
continuous wave pattern of evolution of that species,

699

consequently remained defined at any given point of time.
In the discrete life forms such as microorganisms, the
wave nature is stamped in the organisms that are
pragmetic in the modern day. It is conceptualized that the
speciation of an organism is responsible for the jump
between kingdom domains, given considerations their
characteristi cs morphing with time.

In the intimate observation there is a gradua movement
of species from their primitive organization; from domain
prokaryote to the domain eukaryote. This jumpis basically
characterized as a pattern of speciation in acourse of time,
in the big picture it is observed as a ‘continuous wave
pattern’ against time. It is therefore highly likely that
evolution does not have barriers such as species barrier, or
genus barrier or kingdom barrier or domain barrier any or
all of these are broken down by evolution at any point of
time to evolve into any form that is of natur€ s selection
(Duve, 1996; Niklas, 1997; Cavdier-Smith, 2000;
Kutschera and Niklas, 2005; Martin, Hoffmeister, Rotte,
Henze, 2001; Woese, 2002; Knoll, 2003; Keeling and
Dooalittle, 1996).The kingdom/ domain jump is noted as
the most remarkable event in the cdlular evolution,
consequently, it is considered that higher multi-cellular
organisms evolved hence forth.

Bacteria were considered as primitive organisms, they
commonly exists as sphericd or rod shaped or hdlical,
they have not evolved into something intangible from the
single celled organization, the jump from the prokaryatic
to the eukaryatic kingdom has been paused at various
points by retaining the structural integrity of its previous
forms to more complex forms(Bergman, J,1999), from a
single cell bacteria to a cyanobacteria, the vast bridge
between the kingdoms has been imprinted in these
‘transitional organisms' which have been residual and
having their own species identity.

In the course of evolution certain, species such as in
archae are perhaps the first sign of complex eukaryatic
organization, which had been around for 7 million years
within the evolutionary/uniform itarianism timescale
(Brocks et. al, J.J.;1999., Knoll;1999) a have stood still
with the tolerable characteristics of extreme climatic
conditions, which was the earliest earth. Archaebaceria
have been accepted as an off-shoot in the evolutionary
tree, a safety vave to sustan evolutionary processes in
relation to extreme environmental conditional threats.

It is has been understood that photosynthesis evolved early
in evolution, when microorganisms dominated the planet
in an amosphere that was abundant with carbon dioxide.
It is estimated tha 3,500 million years ago the
photosynthetic organisms appeared which were using
inorganic substances as their source of electons instead of
water (Olson, 2006). The appearance of cyanobacteria is
estimated about 3,000 million years ago, which were held
responsible to creste oxygen in the atmosphere
(Buick,2008). Earliest cyanobacterial symbiosis with
earliest protists has been well documented (Rodriguez-
Ezpeleta, 2005) and the chloroplasts has been thought of,
as a result of cyanobacteria endosymbiosis (Gould,
2008).The evidence of photosynthesis have been classified
into three mgor folds such as chemical markers,
stromatolite fossils, and microfossils of ancient organisms.
With the chemical markers the ratio of 13C/12C in
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sedimentary organic carbon (kerogen) indicates a
incessant evidence of biological CO, fixation that dates
3.5-3.8Ga (Schidlowski et al. 1983; Schidlowski 1988).
Organic carbon is depleted in 13C, while inorganic
carbonate is not. The difference between these two forms
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of carbon is expressed as the relati ve depletion of 1sC ina
sample (Olson and Blankenship, 2004);

813C = [(13C/12C)sample — 1] x 103
[(13C/12C)standard]

‘Speciation’ Between Kingdom Domains: Cyanobacteria

Photosynthetic apparatus: Photosynthesis
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Figurel. Speciation from eubacteriato a gae through cyanobacteri a represents movement of photosynthesis from
kingdom prokaryote to kingdom eukaryote

The geological account demonstrate a constant vaue of
—27+7_ for organic carbon and a habitual value of
+0.44£2.6_ for carbonate carbon. This evidence was found
to be reliable with biologica CO, fixation dominated by
RUBP carboxylase (Schidlowski et al. 1983), but is aso
consistent with other fixation mechanisms and does not
reved whether the CO, fixation was photosynthetic.
(Olson and Blankenship, 2004) Stromatalites are encrusted
formation of arrangement consisting of interchanging
layers of mat-forming organisms and sediment. Extant
stromatolites more or less a al times hold filamentous
photosynthetic bacteria and/or cyanobacteria. It has been
observed that there is a continuous fossil record of
stromatolites from 2.8 Ga to the present, with evidence of
previous structures dated at 3.1 and 3.5Ga (Walter 1983).
The stromatolites that are present in the modern day nearly
always contain filamentous photosynthetic bacteria and/or
cyanobacteria(Olson and Blankenship, 2004). There is a
continuous fossil record of stromatolites from 2.8 Ga to
the present, with evidence of earlier structures dated at 3.1
and 3.5Ga (Wdter 1983). A number of the some of the
oldest microfossils (0.9 Ga) that evidently appeared like
current cyanobacteria had been observed at Bitter Springs
Formation in Austrdia (Schopf 1968; Schopf and Blacic
1971). Nevertheless, microfossils were in  genera
acknowledged & coming from redly ancient
cyanobacteria have been dated a 2.0Ga (Schopf 1974,
Hofmann and Schopf 1983). Strong evidence that
cyanobacterialike organisms existed even before 2.5 Ga
comes from chemical biomarkers (2-methylhopanoids)
found in ancient rocks (Summons et a. 1999). Lookalike
modern cyanobacteria come from the Bitter Springs
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Formation in Australia (Schopf 1968; Schopf and Blacic
1971). Nevertheless, microfossils are generdly accepted
as coming from truly ancient cyanobacteria have been
dated at 2.0Ga (Schopf 1974; Hofmann and Schopf 1983).
Profound evidence that cyanobacterialike organisms
existed even before 2.5 Ga from chemica biomarkers (2-
methylhopanoids) found in ancient rocks (Summons et al.,
1999; Olson and Blankenship, 2004).

Cyanobacteria are typicaly prokaryctic in approach
commonly termed as blue green algae, they share common
characteristics with eukaryotic algae, consequently
photosynthesis is a common heavy factor between the two,
hence they are termed here as transitional organisms.
Cyanobacteria are Gram negative, cel organele lacking,
bacteria which are classified into the prokaryctic domain,
they are photosynthetically synonymous with eukaryotic
algae. The true bacteria (eubacteria) morphing into the
eukaryotic algae through cyanobacteria is a heavy
incidence of transition through the photosynthesis between
the two kingdom domains. Due to their similarity of
plastids as well, prokaryotic cyanobacteria have been
classified together with eukaryotic dgee (Bhattacharya
and Medlin, 1998). This leap from eubacteria to
eukaryotic algae is  formulated in that, an exodus of
bacteria gathering photosynthetic traits in cyanobacteria
evolving into eukaryotic algae through edosymbiosis
(Mereschkowski,1905; McFadden,2001; McFadden and
Dooren, 2004; Gould et al ,2008) concept which draws
profoundly on this. The linkage of cyanobacteria with
algae and higher chlorophyll containing organisms has
been well documented (Schimper,1883). Further detailed
electron microscopic studies between cyanobacteria and
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chloroplasts has drawn lot of interest (RisH, 1961) adding
to the fact that the plastids contain their own DNA
(Stocking and Gifford, 1959) and similarities with
photosynthetic bacteria include a circular chromosome,
prokaryatic-type ribosomes, and similar proteins in the
photosynthetic reaction center (Douglas, 1998; Reyes-
Prieto et al , 2007), and the genetic similarities of
chloroplast DNA with cyanobacteria (Raven and Allen,
2003). As well as their similarities with the plastids of
marine algae (Herrero and Flores, 2008) Culminating
evidence for the endosymbiotic origin of chloroplasts
attained from comparative genomics of chloroplasts and
cyanobacteria. It was found that in amost all cases for
sequence comparisons that were analyzed , chloroplast
genes clustered with homologous genes from
cyanobacteria in a phylogenetic tree. This existing
substantiation positioned the facade of eukaryotic
photosynthetic microorganisms (and chloroplasts) at about
2Ga (Han and Runnegar 1992; Knoll 1992), further it was
investigaded a molecular level and proved that
bacteri ochlorophyll evolved much before the chlorophyll
biosynthesis (Jin Xiong et al, 2000)

Within algae speciation is noted in decisive precision, as
they are both prokaryotic and eukaryotic photosynthetic
algae. Photosynthesis due to cyanobacteria (Buick, 2008;
Rodriguez-Ezpeleta et al, 2005; Gould et al, 2008) is a
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vital phenomenon achieved between kingdoms, and thisis
strongly supported by the endosymbiosis concept
(McFadden, 2001; Moreira, Guyander, and Phillippe,
2000) and the molecular evidence of photosynthesis
(Blankenship, 2001). The solar energy was accessed, to
make the jump at a much earlier leved in the evolution of
organisms where-in eubacteria from the domain kingdom
prokaryote acquired photosynthetic parameters and spread
vastly among organisms, hence the characteristic
photosynthesis is not observed to be confined to a single
kingdom, a very strong connection across kingdom
domains makes a ‘species wave nature which are
observed discreetly as speciation particles in the modern
day. Since there are photosynthetic prokaryotes existing in
the modern day, it determines that the solar connection
was made much before the evolutionary jump of
prokaryotic blue green algae to eukaryotic agae (Moreira,
Guyander, and Phillippe, 2000). The accumulation of
characteristics of species from primitive prokaryatic
kingdom to eukaryctic kingdom in the evolution is
responsible for the photosynthetic kingdom shift. This
nature has been referred to as ‘wave’ nature of a speciesin
evolution and this is highly evident in the case of
cyanobacteria which is argued as bridge or domain shift
between prokaryotic and eukaryotic photosynthesis.

endosymbiosis

len
Scenedesmus sp '""' G

algae

7 Spirogyra sp

Kingdom Eukaryote

FIGURE 2. In addition to the concept of endosymbiosis, photosynthetic movement from kingdom prokaryote to
kingdom eukaryote, is showing. Speciation creates ‘wave between kingdom domains.

In the evolution of species over time, there is a clear
representati on of new traits that have been acquired, dueto
factors external and internal. This acquisition of new traits
gives a new definition to a defined organisms to become
species. In the above context examples of microorganisms

701

convey, that species tend to evolve into higher forms
acquiring new characteristics over a period of time
bridging domains. This occurs as an unstoppable flow of
evolution which is a totally a continuous process. Of what
has been discussed in the kingdom shift and from the
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examples discussed, it is evident that there are common
characteristics between kingdom prokaryote and
eukaryote, in certain microorganisms, which are
considered as stages or ‘till nature’ of speciation creating
a ‘species wave between kingdom domains. In the
systems that have been discussed, it is observed that single
prokaryatic cdls evolving higher into eukaryotic single
celled and multi-cellular eukaryotes, and eukaryotic algae,
through a common phenomenal footage of endosymbiosis.
On the larger scale of time, these ‘intermediate organisms
have evolved from one species to another leading to the
kingdom barrier which got dismantled, this steady shift is
observed as a continuous species ‘wave over a great
period of time (Wessen,1991). The critical lesp made
between the prokaryotes to the eukaryotes, is the resultant
of higher characteristics that have been acquired between
the prokaryotic and eukaryctic domain

It is apparent that the kingdom shift due to the formation
of chlorophyll and mitochondria in eukaryotes by
endosymbiosis is the most important high point that has
been attained by evolution at a much earlier stage, which
become a potential state for multi-cellular organisms to
emerge. Ever since this evolutionary jump from
prokaryote to eukaryote, over an immense period of time,
there has been no other kingdom jump from eukaryatic to
any other domain that is established. It is well
acknowledged that with-in the kingdom eukaryote there
has been large scale developments leading to complex
multicellular organisms. There is good lot of significant
evidence present as ‘evolutionary foot prints between
domains. It is therefore evident that some organisms
linger as defined species indicating transitional organisms
that bridge kingdom domains a any given time,
consequently favored ones selected by nature, enter the
progressive speciation, into the next stage of evolution.
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