
THE ENDOSYMBIONT HYPOTHESIS AND THE EVOLUTION

Jan 14, The Endosymbiotic Theory first postulated by Lynn Margulis in the the 's and officially in her book "Symbiosis in
Cell Evolution".

For one thing, the plastid is evolutionarily younger than the mitochondrion: whereas the last eukaryotic
common ancestor LECA already had a functional mitochondrion approximating its modern counterpart
Koumandou et al. Scientists consider this mixing of genomes to be the irreversible step at which the two
independent organisms become a single individual. A similar mechanism is thought to occur in tobacco plants,
which show a high rate of gene transfer and whose cells contain multiple chloroplasts. Although now accepted
as a well-supported theory, both she and the theory were ridiculed by mainstream biologists for a number of
years. This close relationship is often given as an example of coevolution, as the flower and pollinator are
thought to have developed together over a long period of time to match each other's needs. That fact that
mitochondria have their own DNA, RNA, and ribosomes, supports the endosymbiosis theory, as does the
existence of the amoeba, a eukaryotic organism that lacks mitochondria and therefore requires a symbiotic
relationship with an aerobic bacterium. Secondary endosymbiosis occurs when the product of primary
endosymbiosis is itself engulfed and retained by another free living eukaryote. The symbiont thus became
dependent on the host cell for organic molecules and inorganic compounds. Thus, these chromatophores were
found to be non-functional for organelle-specific purposes when compared to mitochondria and plastids. The
endosymbiotic acquisition of a eukaryote cell is represented in the cryptophytes; where the remnant nucleus of
the red algal symbiont the nucleomorph is present between the two inner and two outer plastid membranes.
These and related observations led Dr. Other theories hold that the prokaryotes that gave rise to early
eukaryotes were probably from the Domain Archaea , both because of several key characteristics and because
DNA sequence comparison suggest that archaeans are more closely related to the eukaryotes than are
eubacteria. According to this hypothesis, these organelles originated as separate prokaryotic organisms that
were taken inside a primordial eukaryotic cell. Mitochondrial ribosomes and transfer RNA molecules are
similar to those of bacteria, as are components of their membrane. In fact, the normally clear paramecium can
pack so many algae into its body that it even looks green! These bacteria use the sun's energy to make sugar.
The cDNA hypothesis has since been revised as edited mitochondrial cDNAs are unlikely to recombine with
the nuclear genome and are more likely to recombine with their native mitochondrial genome. The first
eukaryotic cell evolved more than a billion years ago. Having only one plastid severely limits gene transfer
[25] as the lysis of the single plastid would likely result in cell death. Not all of the ideas in her article have
been accepted, for want of compelling evidence, but her vigorous promotion of the role of symbiosis in cell
evolution unquestionably had a major influence on how subsequent investigators have viewed the origin and
evolution of mitochondria and plastids and the eukaryotic cell per se. Comparative genomics and other
analyses emphasize that the LECA was already a complex organism with a fully functioning mitochondrion
Koumandou et al. In some mito-late models, the host is effectively an amitochondriate eukaryote capable of
phagocytosis Cavalier-Smith,  Endosymbiosis Leads to Chloroplasts Endosymbiotic theory posits a later
parallel origin of the chloroplasts; a cell ate a photosynthetic cyanobacterium and failed to digest it. In green
plants, chloroplasts are surrounded by two lipid-bilayer membranes thought to correspond to the outer and
inner membranes of the ancestral cyanobacterium from which chloroplasts descended. Despite the diversity of
organisms containing plastids, the morphology, biochemistry, genomic organisation, and molecular phylogeny
of plastid RNAs and proteins suggest a single origin of all extant plastids â€” although this theory is still
debated. In general, they are considered to have originated from proteobacteria likely Rickettsiales through
endosymbiosis. Plastids typically contain some 60 to genes, compared cyanobacteria that have some genes.
Similarly, chloroplasts are very similar to photosynthetic bacteria in that they both have similar chlorophyll
that harnesses light energy that is converted into chemical energy. As Margulis asserted throughout her career,
symbiosis has played a crucial role in organelle origins and overall eukaryogenesis, although perhaps not the
all-pervasive and all-encompassing role that she initially envisaged. Endosymbiosis has gained ever more
acceptance in the last half century, especially with the relatively recent advent of sequencing technologies.
Chromatophores contained genes that were accountable for photosynthesis but were deficient in genes that
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could carry out other biosynthetic functions; this observation suggests that these endosymbiotic cells are
highly dependent on their hosts for their survival and growth mechanisms. Mitochondrial DNA and Function
The mitochondrion is different from most other organelles because it has its own circular DNA similar to the
DNA of prokaryotes and reproduces independently of the cell in which it is found, one of the major pieces of
evidence supporting endosymbiosis. Each would have performed mutually benefiting functions from their
symbiotic relationship. Symbiosis played a major role in the co-evolution of flowering plants and the animals
that pollinate them. The prokaryotic cells that were too small to be digested continued to live inside the host
eukaryote, eventually becoming dependent on the host cell for organic molecules and inorganic compounds.
This close relationship compounds the negative effects of extinction. Despite their many similarities,
mitochondria and chloroplasts aren't free-living bacteria anymore. Talk it over, and list it here: II. Essay on the
Theory of Symbiogenesis, [11] he wrote, "The theory of symbiogenesis is a theory of selection relying on the
phenomenon of symbiosis. Organelles have their own DNA, and divide independently of the cell they live in:
When Margulis initially proposed the Symbiotic Theory, she predicted that, if the organelles were really
bacterial prokaryotic symbionts, they would have their own DNA. Other evidence that supports this
hypothesis: 1. Plastids and mitochondria, although they have lost much of their genomes, retain genes
encoding rRNAs, tRNAs, proteins involved in redox reactions, and proteins required for transcription,
translation, and replication. Was the "engulfer" a eubacteria or an archaean - yes - it depends on which of
competing theories you choose? Amazingly, in the 's this was proven to be the case for two classes of
organelles, the mitochondria and chloroplasts.


