PLANT BIOLOGY

15. prokaryotes and viruses

[image: image1]a. Plant of the Week
Scientific

Name:    Chondrus crispus (L.) Stackh.
Common

Name:       Irish Moss

Family:
Gigartinaceae  
  


Class: 
Florideophycidae


Phylum:
Rhodophyta        
 


Kingdom:
Protista

b. Botanist of the Week
Name:  Charles Edwin Bessey

Dates: 1845 - 1915 

Country of origin: USA

Contribution to Plant Science:

Bessey was born in Ohio and studied at Michigan Agricultural College (1867-1869), Harvard, and Iowa State Uni-versity. He wrote a well known book Essentials of Botany, published in 1884. He devised a set of dicta as to what features were primitive versus what were advanced. Primitive refers to those found in the most ancient plants while advanced are found in the most recently evolved plants.  Clements was one of his students.

c. Abiotic Synthesis of Organic Molecules
· A.I. Oparin and J.B.S. Haldane (1920’s) postulated that the reducing atmosphere of early Earth with the greater UV radiation could have favored the formation of organic molecules that might be the building blocks of living systems.

· Stanley Miller and Harold Urey tested this hypothesis (1953).  They simulated atmospheric conditions of early Earth in a simple apparatus and after a week of operation produced a variety of organic compounds including amino acids.  In other experiments over 20 amino acids, sugars, lipids, and RNA and DNA bases have been produced.

d. Comparison of  Prokaryote and Eukaryote Cells
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e. Kingdom Monera /  Prokaryota
· No membrane-bound organelles and no distinct nucleus.  Cf Eukaryota.

· There are two broad groups (Domains) of prokaryotes:
· Bacteria 

· Archaea  (note no longer Archaebacteria)

These are considered by some authorities (Carl Woese) to be as distinct from one another as they are from Euykaroyta.

· In fact there is some molecular (ribosomal) evidence to suggest that the Eukaryota may share a common ancestor with Archaea even although the latter are considered more primitive and more likely to have been more suited to the environment of early Earth.
· Prokaryotes (s.l.) are almost everywhere.  They have a great diversity of adaptations and life styles.  4,000 spp. Described.  Possibly as many as 4 x 106 spp.

f. Prokaryotic Diversity
· Morphology: Most are single celled and at best simple chains or filaments: Spheres (cocci), rods (bacilli), helices (spirilli).

· Cell Surface: 

· Prokaryotes have cell walls.  Bacteria have peptoglycan walls  Archaea have only pseudopeptoglycan or protein only cell wall. (N.b., Animalia have no cell wall, Fungi have a chitinous wall and Plantae have a polysaccharide wall.

· Bacteria sometimes classifies as Gram Positive or Gram Negative based on staining susceptibility.

· Staining proportional to amount of peptoglycan in wall.

· Gram –be also have a coating of a lipopolysaccharide and this makes them more resistant to penicillin and some other antibiotics

· May have small pili (help cell to stick) and also may function in transfer of DNA during conjugation.

· Motility: c. 50% are motile.  Have flagella, filaments and can glide.  Exhibit taxis towards or away from stimuli (chemicals, light, gravity).
· Internal Membranous Organization: Only simple infoldings of the plasma membrane.  In Prochloron and  Cyanobacteria (a.k.a. blue-green algae or Cyanophyta) thyalkoid membranes contain chlorophyll.

· Genomes: 1/1000 of DNA of eukaryotic genome, single circular double strand of DNA may be concentrated in the nucleoid region.  No true nucleus.  May have plastids that are small rings of DNA which supplement the genome and perform special metabolic functions e.g., antibiotic resistance.
· Growth & Reproduction:
· No mitosis and meiosis.  Asexual reproduction by binary fission.  Almost continuous DNA synthesis; cf. eukaryotic cell cycle.

· Genetic recombination via transformation (pick up external DNA), conjugation (direct transfer from one to another) and transduction (transfer from viruses).

· Mutation is an important source of variation.  Short generation times and natural selection allows for new strains to arise rapidly.

· Some species form endospores with thick resistant walls that allow the organism to withstand unfavorable environments or seasons.
· Nutrition:
· Varied nutrition.  Type of nutrition is often the basis of classification.

· Only a small percentage cause disease.

· Important as nature’s recyclers.  Some play an important role in the nitrogen cycle.

· Aerobes and anaerobes.  Saprophytic and symbiotic.  Mostly heterotrophs but also autotrophs, thermotrophs and chemotrophs.

g. Viruses
· Viruses are considered not to be living organisms since they cannot reproduce on their own.

· They are considered to be fragmented and detached pieces of nucleic acids. 

· They consist of a genome (DNA or RNA) and a protein coat or shell.  Not all viruses are diseases. “Viruses” without protein coats are called viroids.

· There may be more kinds of viruses than organisms!

· Note that RNA viruses (i.e. retroviruses which include HIV) operate contrary to the usual dogma of molecular biology in which DNA( RNA( proteins.

h. Summary
· The Bacteria and Archaea are the two prokaryotic Domains.
· Prokaryotes exhibit tremendous metabolic diversity.
· The Bacteria include beneficial, pathogenic and photosynthetic organisms.
· The Archaea are physiologically diverse organisms that occupy a wide variety of habitats.
· Viruses are noncellular structures consisting of DNA or RNA surrounded by a coat of protein.
· Viruses and Viroids can cause diseases in plants and animals.
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