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Prokaryote

From Wikipedia, the free encyclopedia

Prokaryotes (pro-KAR-ee-oht) (from Old Greepro- before +karyon nut or kernel, referring to the cell nucleus, figu-otos, pl.
-otes; also spelled "procaryotes™) are organisms wittzoceéll nucleus (= karyon), or indeed any other brame-bound organelles, in
most cases unicellular (in rare cases, multicellula
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Relationship to eukaryotes

Prokaryotes are very distinct from eukaryotes (rireatrue kernel, also spelled "eucaryotes") becaugaryotes have true nuclei
containing their DNA, while prokaryotes' geneticteral is not membrane-bound. Eukaryotes are osgasithat have cell nuclei and
may be variously unicellular or multicellular. Arample of an eukaryote would be a human. The diffee between the structure of
prokaryotes and eukaryotes is so great that brsidered to be the most important distinction agngnoups of organisms. Most
prokaryotes are bacteria, and the two terms aem ¢feated as synonyms. In 1977, Carl Woese prdmtisiling prokaryotes into the
Bacteria and Archaea (originally Eubacteria andhAsbacteria) because of the significant genetierdifices between the two. This
arrangement of Eukaryota (also called "EukaryagctBria, and Archaea is called the three-domaitesyseplacing the traditional
two-empire system.

The cell structure of prokaryotes differs greathynfi eukaryotes in many ways. The defining chargstteiis the absence of a nucleus or
nuclear envelope. Prokaryotes also were previamhgidered to lack cytoskeletons and do lack menesbmund cell compartments
such as vacuoles, endoplasmic reticulum/endoplaseticula, Golgi apparatus, mitochondria, and ahasts. In eukaryotes, the latter
two perform various metabolic processes and aievssl to have been derived from endosymbiotic bgcte prokaryotes similar
processes occur across the cell membrane; endosiytalzsire extremely rare. Prokaryotes also havenedl$, while some eukaryotes,
particularly animals, do not. Both eukaryotes arakaryotes have structures called ribosomes, whioduce protein. Prokaryotes are
usually much smaller than eukaryotic cells.

Taking into account membrane bound organelles,guyaites also differ from eukaryotes in that thegtam only a single loop of DNA
stored in an area hamed the nucleoid. The DNA®gthkaryote is found on chromosomes. Prokaryotié @0 lacks the proteins
found in eukaryotic DNA. Prokaryotes have a lag@rface area to volume ratio. This gives the Praktas a higher metabolic rate, a
higher growth rate and thus a smaller generatime is compared to the Eukaryotes.

Genes

Nearly all prokaryotes have a single circcchromosome contained within a conglomeration ajsdmes and other proteins related to
transcription and translation region called theleoid, as opposed to the well defined, double mambdbound eukaryotic nucleus.
Certain exceptions do apply, however. For exantierelia burgdorferi and the genuStreptomyces contain linear chromosomes, like
the eukaryotesVibrio cholerae, the causative agent of cholera, has two ciraliammosomes, the smaller of which contains moghef
genes responsible for virulence.

Most notable, however, are the plasmids, whictsarall (about 1 to 10 thousand base pairs), cirqitazes of DNA that are replicated
by the host's DNA replication machinery, but whgsees are not absolutely critical for general salviln nature, they usually contain
special genes that confer some type of selectivarddge such as antibiotic resistance, virulencgene transfer mechanisms. In
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genetic engineering artificially introduced plasmihrry genes to be expressed and studied.

Prokaryotes also differ from eukaryotes in thedtrte, packing, density, and arrangement of theieg on the chromosome.
Prokaryotes have incredibly compact genomes cordgareukaryotes, mostly because prokaryote gewksrgons and large
non-coding regions between each gene. Whereay @& of the human genome does not code for pot@mRNAS or includes a
gene promoter, nearly all of the prokaryote genooukes or controls something. Prokaryote geneslsweeapressed in groups, known
as operons, instead of individually, as in eukagotn a prokaryote cell, all genes in an operoaéln the case of the famdas
operon) are transcribed on the same piece of RNl made into separate proteins, whereas i€ theses were native to
eukaryotes, they each would have their own pronadrbe transcribed on their own strand of mMRNASs Tésser degree of control
over gene expression contributes to the simpliitshe prokaryotes as compared to the eukarydteswlorth noting that one of the
most convincing pieces of evidence for the endosgtiththeory of the origin of mitochondria is thattochondrial genomes look like
prokaryotic genomes, replete with circular genoroggrons, and plasmids, while that of the hosbofedl the eukaryotic model.

Reproduction is most often asexual, through bifigsjon, where the chromosome is duplicated arathés to the cell membrane, and
then the cell divides in two. However, they shovwasgety of parasexual processes where DNA is tearesfl between cells, such as
transformation and transduction.

Colonies

While prokaryotes are nearly always unicellulamsaare capable of forming groups of cells callddres. Unlike many eukaryotic
multicellular organisms, each member of the colisnyndifferentiated and capable of free-living (bahsider cyanobacteria, a very
successful prokaryotic group which does exhibitrdef cell differentiation). Individuals that mak such bacterial colonies most often
still act independent of one another. Colonies@m@ed by organisms that remain attached follovdely division, sometimes through
the help of a secreted slimy layer.

Structure
Recent research indicates that all prokaryotesaigtdo have cytoskeletons albeit
10° + 1 mm more primitive than those of eukaryotes. Besideadiogues of actin and tubulin
104 Eukaryotes (MreB and FtsZ) the helically arranged buildingdiof flagellum, flagellin is one
| of the most significant cytoskeletal protein of tegi@ as it provides structural
" 105 backgrounds of chemotaxis, the basic cell physioldgesponse of bacteria. At
S R Prokaryotes least some prokaryotes also contain intracellufaictires which can be seen as
© 10® + 1um primitive organelles. Membranous organelles (&. lntracellular membranes) are
E 107 ] known in some groups of prokaryotes, such as vasuml membrane systems
Viruses devoted to special metabolic properties, e. g.@yithesis or chemolithotrophy.
10% J Proteins Additionally, some species also contain proteinlesedmicrocompartments
mostly associated with special physiological prtipsr(e. .g. carboxysomes or gas
109 L 1nm Atoms vacuoles).

The sizes of prokaryotes relative to other orgasism

and biomolecules. Environment

Prokaryotes are found in nearly all environment&arh. Archaea in particular
seem to thrive in harsh conditions, such as higip&gatures or salinity. Organisms such as theseeeged to as extremophiles. Many
prokaryotes live in or on the bodies of other organs, including humans.

Evolution of prokaryotes

It is generally accepted that tfiest living cells were some form of prokaryote and may have developé ofprotobionts. Fossilized
prokaryotes approximately 3.5 billion years old éé&een discovered, and prokaryotes are perhapsdsiesuccessful and abundant

organism even today. In contrast the eukaryote appeared between approximately 1.7 and 2.2 bijlears agél]. While Earth is the
only known place where prokaryotes exist, some lsaggested structures within a Martian meteoritakhbe interpreted as fossil
prokaryotes; this is open to considerable debadesi&epticism.

Prokaryotes diversified greatly throughout theirdaexistence. The metabolism of prokaryotes isrfare varied than that of eukaryotes,
leading to many highly distinct types of prokaryotEor example, in addition to using photosynthesisrganic compounds for energy
like eukaryotes do, prokaryotes may obtain enemgmfinorganic chemicals such as hydrogen sulfide.
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This has enabled the bacteria to thrive and rem@dloday, archaebacteria can be found in theafofahtarctica and in the hot
Yellowstone springs.
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