Bio 1 – Lecture 11
Bacteria
Prokaryotes – lacks defined nucleus and membrane-bound organelles (what organelles do they have?)
but, is life:  cellular, metabolizes, reproduces, lives in populations

Kingdoms Archaea & Eubacteria

fossilized from 3.5 billion years ago

found everywhere

account for most of the biomass on earth, greater weight of bacteria than vertebrates or trees


on skin: 2 million/square inch


in feces:  100 billion/gram


in whole body:  700 trillion cells, only 10% are mammalian


700 different species in human mouth

basic traits:

mostly single-celled but can aggregate into clusters or filaments


usually very small 0.5-1.0m (1000 m in one mm)


why are they small?



mycoplasmas are smallest and are only the size of a large virus


largest bacteria: Epulopiscium fishelsoni in sturgeon gut 600m long

*3 main shapes:  round (cocci-berry), rod (bacilli-walking stick), spirals (spirilla-little coil)



spheres have greater volume to SA ratio = more resistant to desiccation



rods have more SA, better at taking in nutrients from dilute surroundings

Cell walls


surrounds plasma membrane in most bacteria


keeps the cell from bursting in hypotonic conditions, does not help with hypertonic



why we use lots of salt & sugar in canning


in eubacteria, a peptidoglycan layer is between cell wall and membrane
*some bacteria enclosed by capsules for protection – polysaccharides or polypeptides
pili for anchoring, flagella for movement

Cell membrane – bouncers 

cytoplasm

DNA – one chromosome, circular, ds, no nucleus

ribosomes – have to replicate the DNA

Reproduction


*binary fission – DNA replicates, cell membrane cleaves, cell wall separates


*conjugation – DNA transfer, plasmids and fitness adaptations

Survival


endospores within cells – resistant to desiccation, chemicals, heat, radiation



package the DNA and some ribosomes and coat in heavy protein



25-40 million bees in amber




lots of nasty bacteria form endospores:  gas gangrene, anthrax, tetanus


cysts are thick-walled cells than can survive some conditions (not heat) over shorter times


growth conditions:



nutrients – auto or hetero; inorganic or organic supply




cyanobacteria – photosynthetic (do they have chloroplasts? chlorophyll?)



also chemoautotrophs – use NH3 or H2S instead of H2O



*temperature – min, max, opt (-20 to 115oC); where would E. coli’s opt. be?



why does temp. matter?  membrane viability, enzymes




thermophiles – vents, hot springs, cold seeps, arctic ice



Archaea often live in extremes – no peptidoglycan to be compromised and





stronger linkages in chemical structure of membranes (ethers not esters)



pH – min, max, opt (range of 3 often); acidophiles, alkaliphiles


oxygen – aerobic vs. anaerobic; obligate vs. facultative




where would you find anaerobes?




methanogens  (Archaea)


water – halophiles (Archaea), osmophiles, xerophiles
Impacts on us:


usually think of the bad

disease:  Bubonic plague, syphilis, streptococcus, staphylococcus, anthrax (Bacillus anthracis), botulism  



(Clostridium, exotoxin 1 gram can kill 1 million people, Botox paralysis), salmonella

but >90% are neutral or beneficial to us


medicine:  antibiotics and other biomedicines like insulin (use as defense against other bacteria)

nutrient cycles:  nitrogen fixers, decomposers

other good things we use bacteria for:  food (sauerkraut, pickles, yogurt, cheese, vinegar, sausages,  chocolate & coffee production); biodegradation (oil spills, dioxin, PCBs)
