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BIO1130 Midterm 2 notes

Archaean

Archaean eon: 2nd eon (3,800 Ma - 2,500 Ma)

· single celled prokaryote bacteria predominated 

· anaerobic bacterial life

· (ends with) oxygen starts to accumulate because a form of bacteria (cyanobacteria) would split water molecules to release oxygen. = no longer a reducing planet (starts to oxidize > rust)
PK-domains: Bacteria and Archaea 

Eukaryota (not in this eon)
· Domain of life containing all eukaryotic organisms
· Contain complex structures enclosed within membranes – nucleus and nuclear envelope
Prokaryote

· Group of organism that lack a cell nucleus or any other membrane bound organelles
· Unicellular belonging to the two domains – bacteria and archaea
Bacteria (Eubacteria)

· One of the two domains of prokaryotes; collectively bacteria are the most metabolically diverse organisms
· More than 12 distinct evolutionary branches distinguished by rRNA sequencing; most important six are: proteobacteria, green bacteria, cyanobacteria, Gram-positive bacteria, spirochetes and chlamydias
· Can be cocci, bacilli, spirallai or square shaped
· Fairly simple structure, nuclear material in the middle, suspended in the cytoplasm is the nuclear material, ribosomes, plasma membrane, cell wall, flagellum and maybe pilli
· Has plasmid (a circular additional piece of DNA important in allowing for exchange of genetic material
· Cell wall composed of peptidoglycans
· Reproduce asexually: binary fission, conjugation, transformation and transduction
Archaea

· One of two domains of prokaryotes; archaeans have some unique molecular and biochemical traits, but they also share some traits with Bacteria and other traits with Eukarya
· Also called extremophiles because they thrive in “extreme” environments like hydrothermal vents, salt lakes, volcanoes but they can also be found in less extreme environments
· Have different lipid molecules in their plasma membranes, there is a different linkage between glycerol and the hydrophobic tails and the tails are isoprenes and not fatty acids. Also some lipids have polar head groups at both ends
· 3 major groups based on rRNA sequences; Euryarchaeota, Crenarchaeota, Korarchaeota
Bacteria: 

Morphological diversity

* bacteria have a variety of different roles and functions, they can transmit diseases, fix nitrogen ex.

· they are catalogued by morphology (taxonomy): size, shape, and mobility 

ex. of shapes: cocci, bacilli, spirillai, and squares 

Bacillus bacteria

· Shape of any rod-shaped bacterium
· Bacillus is also a genus of bacteria
· Bacilli can refer to a more specific taxonomic class of bacteria that includes two orders
Coccal bacteria: Used to describe any bacterium that has a spherical shape
* bacteria are survivors in evolution and have been diversifying over time 

· e. coli: there are different kinds and it is impossible to name and classify all the different types of bacteria just based on morphology

· now being classified by genome structure and chemical. ex. e.coli 576..

· what we thought was one organisms is actually many types 

· abundant group, more bacterial cell in microflora in gut than whole body has EK cells

Bacterial cells

· they all have similar structure and organization

· very small 

· a typical cell is a bag of cytoplasm surrounded by phospholipid PM. 

· outer surface has cell wall, varieties of complexities and another layer (capsule)

·  non living material on outside of PM :PDG layer and outer membrane 

· flagellum used as propellor for movt

· cytoplasm contains: ribosomes for protein synthesis, nucleus contains single circular DNA and packaged in nucleoid region which is suspended with no membrane

· plasmid important for reproduction

· everything occurs in this one fluid filled space. there is no compartmentalization, its simple, 1st form of life, no internal orga[image: image1.png]


nelles, compacting DNA for stabilization, cell wall against osmotic pressures. 

· may be simple but they have diverse metabolism and reproductive strategies 

· components:  

Plasmid /Circular genome
· A DNA molecule in the cytoplasm of certain prokaryotes which often contains genes with functions that supplement those in the nucleoid and which can replicate independently of the nucleoid DNA and be passed along during cell division
· Important in conjugation because it can be fully transferred over or partially transferred over allowing for GENETIC VARIATION (conjugation)
· Can be found in Archea, Bacteria and Eukarya
· Can carry resistance to antibiotics or the proteins to act as toxins, can enable bacteria to fix nitrogen or degrade recalcitrant organic compounds
Pilli

· Hairlike appendage found on the surface of many bacteria
· Used during bacterial conjugation
· Dozens can exist on the bacteria
· Some bacterial viruses or bacteriophages attach to receptors on pilli at the start of their reproductive cycle
Ribosome

· Component of cells that assembles the twenty specific amino acid molecules to form the particular protein molecule determined by the nucleotide sequence of an RNA molecule
· Part of the central dogma of biology
· Origins in the endosymbiosis theory
Nucleoid

· The central region of a prokaryotic cell with no boundary membrane separating it from the cytoplasm, where DNA replication and RNA transcription occur
· Found in prokaryotes because they don’t have bound nucleus’ (no nuclear membrane)
· Contains a circular genome that is a double-stranded piece of DNA that is generally about a few million base pairs
· Lacks chromatin
Capsule

· Layer that lies outside the cell wall of bacteria
· Consists of polysaccharides but can contain other materials as well. 
· Enhances the ability of the bacteria to cause disease by preventing a phagocyte from performing phagocytosis.
· Found on Gram-negative bacteria generally
· carbohydrate slime that covers the bacteria which can adhere to things like other bacteria and bind some heavy metals. doesn’t have much to do with fn. not universal characteristic 

Peptidoglycan

· A polymeric substance formed from a polysaccharide backbone tied together by short polypeptides 
· primary structural molecule of bacterial cell walls
· gives structural strength, counteracts osmotic pressure of the cytoplasm, involved in binary fission during bacterial cell reproduction
· combination of sugar and protein molecules. sugars dimers alternate and off these are 4 aa chains which link up with the 4 adjacent aa chains of another strand which creates a mesh that contributes to the rigidity of the cell. The stain reacts with the PDG

Periplasm

· [image: image2.png]
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Space between the cell wall and inner membrane in a bacteria
· Contains a loose network of murein chains as well as a gel containing hydrolytic and degradative enzymes
· Can also contain an enzyme responsible for degrading penicillin (can be of importance for antibiotic resistance)
Bacterial flagellum

· Tail-like projection that protrude from the cell body and plays a role in locomotion of that bacteria and also sensing, it beats and it propels the bacteria
· Powered using the first biological motor known. The bacteria pumps protons into the region outside the membrane creating a proton gradient. The protons fall back through the membrane and into the motor of the flagellum. As they fall, proteins change their configuration and shape and cause rotation to occur in the bearing of the flagellum
· Made up of the protein flagellin
Bacterial cell walls

· bacteria can be gram stained to either be gram - or gram +

· nature of the cell wall determines if it will retain the stain or not.  

Gram-positive bacteria

· Describing bacteria that appear purple when stained using the Gram stain technique
· Has capsule, peptidoglycan layer, plasma membrane, cytoplasm (no outer membrane)
· Less toxic
Gram-negative bacteria

· Describing bacteria that do not retain the stain used in the Gram stain procedure
· Has capsule, outer membrane, peptidoglycan layer, plasma membrane and cytoplasm
· Pathogenic ability that is associated with the lipopolysaccharide layer (more toxic)
· doesn’t stain because the PDG is hidden between the 2 PM (outer membrane and PM)

Flagellum (view bacterial flagellum kw)

* unique, no other group of animals use this type of flagellum mechanism

* flagellum: solid core of protein, made up of 20 proteins and has 3 major parts: flagellum, hook, base

Flagellar hook

· Molecular universal joint that transmits torque from the motor (anchored in the bacterial cell wall ) to the flagellar filament
· Flexible, allowing the filament to adopt wide range of angles relative to the motor axis and cell wall, yet continue to be rotated by the motor at all these angles
· Important in the movement and transmission of energy to flagellum of a bacteria
* spins the flagellum, ties flagellum to the motor 

Flagellar motor

· Used to fuild a tail-like projection that protrude from the cell body and plays a role in locomotion of that bacteria and also sensing, it beats and it propels the bacteria (flagellum)
· First biological motor known. 
· The bacteria pumps protons into the region outside the membrane (periplasm) creating a proton gradient. The protons fall back through the membrane and into the motor of the flagellum. As they fall, proteins change their configuration and shape and cause rotation to occur in the bearing of the flagellum
· Made up [image: image4.png]e



of the protein flagellin
· Anchored in the cytoplasm, plasma membrane, peptidoglycan layer and the outer membrane of the bacteria
· series of important rings in the motor are involved in anchoring protein into the membrane. the rings create a bearing that is creating a hole in the PM for the hook to spin with little resistance. 

· motor is the part that is going to be spun 

· 20 proteins around edge of motor with holes in them and proteins fall through these holes which causes the conformational change to them and the twist of the central core 

Proton gradients

· Used to generate chemiosmotic potential that is energy used for the synthesis of ATP by oxidative phosphorylation
· Used in  the flagellar motor
Bacterial reproduction

· bacteria are very diversified and have been around for a long time due to their reproductive strategies...*2+3+4 = Horizontal gene transfer....Meiosis and sexual reproduction are vertical

Horizontal gene transfer

· Any process in which an organism incorporates genetic material from another organism without being the offspring of that organism
· Used by prokaryotes, viruses, unicellular prokaryotes
· Ex: transformation, transduction, bacterial conjugation, gene transfer agents
1. Binary fission
· Prokaryotic cell division – splitting or dividing into two parts
· Mode of asexual reproduction
· The genome replicates, anchors to 2 different parts of the cell, it then divides into 2 separate cells with genetically identical material – no genetic variation 
· Variation occurs only from mutations during replication
2. Conjugation
· In bacteria - The process by which a copy of part of the DNA of a donor cell moves through the cytoplasmic bridge into the recipient cell where genetic recombination can occur (prokaryotic cell division)
· Can be through: 
· Plasmid transfer (fig1): the plasmid itself is moved between two different bacteria
· gene transfer (fig2): parts of the plasmid can incorporate itself into the new bacteria, pieces in each, allowing for different combinations
· Allows for genetic variability
· Called horizontal gene transfer using the pilli of bacteria
· most common

· PT: plasmid drives the bacterial cell to fuse with another. pili fuse to pill bacteria together and creating the cytoplasmic bridge> plasmid replicates and sends single strand of its DNA to the other side then turns to double stranded > the one that acquired the Ffactor has now changed because it didn’t have the Ffactor before. 

· plasmids don’t just contain fertility factors but also antibiotic resistance can be encoded on the plasmid ex. e.coli that has no plasmid in it and it conjugates with bacteria that has plasmid so it will acqui[image: image5.png]8. 89
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re resistance > can jump from different species

· GT: nicks itself and sends single strand over but when it does this, it’s not done perfectly and brings part of the genome along with it = gene mixing = bringing traits and characters to another bacteria 

F-negative and F-positive bacteria

· Bacteria have a typical conjugative plasmid called the F-plasmid (or F factor)  - a form of fertility factor found in bacteria
· The F-plasmid can integrate itself into the bacterial chromosome by homologous recombination
· Passed on during conjugation in bacteria
· An F-positive bacteria is a bacteria that posses an F-plasmid
· An F-negative bacteria is a bacteria that does not posses an F plasmid (such as recipient cells)
Antibiotic resistance

· type of drug resistance where a microorganism is able to survive exposure to an antibiotic
· Many antibiotic resistance genes reside on plasmids (which facilitates their transfer). 
· This resistance is then passed on through conjugation, transduction or transformation (horizontal gene transfer)
3. Transformation
· The conversion of the hereditary type of a cell by the uptake of DNA released by the breakdown of another cell
· Can take intact DNA from the medium around them aka dead cells and incorporate it into their own genome – using materials from the environment
· Good way of creating genetic variations
· No plasmids are needed
4. Transduction
· The process in which DNA is transferred from donor to recipient bacterial cells by an infecting bacteriophage
· Begins when a new phage assembles in an infected bacterial cell, sometimes they incorporate fragments of the host DNA along with or instead of the viral DNA. When the host cell is killed, the new phages are released and attach to another cell and inject the bacterial and viral DNA
· This makes the recipient cell a partial diploid and allows for recombination to take place
· Phages assemble inside the host cell and then carry the new DNA to other cells
· Virus injects DNA in bacterial cell which destroys genome of bacteria and uses its building blocks to make its own DNA. 

· Sometimes a piece of bacteria DNA remains which will get assembled in the viral particles. 

· viral bacterial phage can attach to another species of bacteria which receives and incorporates the DNA

· theres a possibility of bacterial mixing due to viruses (ex. avian mixed with swine flu) 

Bacteriophage

· A virus that infects bacteria. Also referred to as a phage
· This is why bacteria do not completely overrun the planet – they are destroyed in incredibly huge numbers by bacteriophages
· Produced by transduction
Metabolic divers[image: image8.png]b @
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ity in ATP production and carbon sources

· 2 possible carbon sources: from CO2 (1); from organic molecules that have carbon in them and use them- from existing carbon-carbon bonds (2)

· 6 different ways of ATP production (3 for 1 and 3 for 2) -> all exist in bacteria. only 1.1 and 2.2 in EKs. 

1. Autotroph

· An organism that produces its own food using CO2 and other simple inorganic compounds from its environment and energy from the sun or from oxidation of inorganic substances
· First trophic level, providing a basic of receiving energy for all other higher trophic levels
· Have a higher biomass than other trophic levels, are found in higher quantities because they feed everyone else
· Phototrophs, chemoorganotrophs, chemolithotrophs
1.1 Phototrophs
· An organism that obtains energy from light
· Produce their own CO2 from photosynthesis and they then use this CO2 to create their own energy
· Autotrophs – belong to the kingdom PLANTAE
1.2 Chemoorganotrophs
· Autotrophs
· Break carbon-carbon bonds to get energy
· Pull CO2 together to make their own organic compounds
1.3 Chemolithotrophs
· Autotrophic bacteria that use oxidation reactions to form energy
· Use Co2 to produce their own organic compounds
· Gets high energy electrons from particles
* use minerals (ex. nitrate and nitrite) to get electrons and pass it to ATP 

2. Heterotroph

· An organism that acquires energy and nutrients by eating other organisms or their remains
· Is not capable of fixing carbon on its own so it needs to consume it 
· Photoheterotrophs, chemoorganoheterotrophs, chemolithotrophic heterotrophs
2.1 Photoheterotrophs
· An organism that uses light as the ultimate energy source but obtains carbon in organic form rather than as carbon dioxide
· Break carbon bonds, but use photonic energy to generate the electrons to do so. They consume these carbons.
2.2 Chemoorganoheterotrophs
· Heterotrophs
· Consume carbon in its organic form
· Harness energy (high energy electrons) by breaking carbon bonds – break chemical bonds to generate energy
· Glycolosis, Krebs cycle
· In animalia and fungi kingdoms
2.3 Chemolithoheterotrophs
· Heterotrophs
· Use inorganic energy substrates (consume it)
· Bacteria that get their energy from iron and other charged particles like ammonia and different minerals
· Oxidation reactions
Redox pair

Redox pair

· Oxidized agent and a reduced agent
Electron transport chain

· Found in the mitochondrion and chloroplasts – is the site of oxidative phosphorylation in eukaryotes
· Couples electron transfer between an electron donor and an electron accepter with the transfer of H+ ions across a membrane
· Causes an electrochemical proton gradient that is then used to generate chemical energy in the form of ATP
· Used for extracting energy from sunlight in photosynthesis (in chloroplasts) and for generating proton gradients in mitochondria
Oxidized

· Substance from which the electrons are removed during oxidation (electron donor)
· Becomes more positive
· The substance that is oxidized is the reducing agent (REDOX)
· E.X. NADH
· Part of the electron transport chain
Electron donor

· Chemical entity that donates electrons to another compound
· It is a reducing agent – meaning it gets oxidized
· Important in REDOX reactions
· Release electrons during cellular respiration, transported using the electron transport chain
Reduced

· Substance that receives electrons during reduction (electron receptor)
· Substance that is reduced is the oxidizing agent
· Becomes more negative
· E.X. O2
· Part of the electron transport chain
Electron receptor

· Chemical entity that accepts electrons transferred to it from another compound
· It is an oxidizing agent – meaning it gets reduced
· Important in REDOX reactions
· Receives an electron during cellular respiration or photosynthesis
Cellular Respiration 

Cellular respiration

· The process by which energy-rich molecules are broken down to produce energy in the form of ATP
· Performed by heterotrophs which cannot make their own food from sunlight or inorganic compounds
· 3 part process: glycolysis, citric acid cycle (Krebs), electron transport and chemiosmosis
· Involves protons passing through the membrane, and a concentration gradient for protons is important
· Photons of light energy are used to excite electr[image: image9.png]


ons
· This is how cells build their organic molecules
· done in steps. electron transferred to different places: pumps proton which is used to drive formation of ATP

Metabolic diversity 

· bacterias use an array of things 

· some bacteria can use hydrogen gas and produce water and methane

· methane > CO2+water

· can live anywhere as long as they can get electrons and carbon source

· most efficient: the one that uses light and carbon dioxide > oxygen as a product: this is how we evolved to an oxygen planet 

Bacterial importance 

1. disease

· Lyme disease> in summer, transmitted by ticks 

· Bubonic plague wiped out 2/3 of european population

· STDs are bacterial in origin 

· Salmonella: ex. lettuce and greens

· listeriosis: meat packing plants

· TB: in developing countries, in particular sub-saharan africa (#3 killer in the world). It has become multiresistant to the drugs to treat it and many other diseases are becoming resistant too. It’s not a surprise, in 1920s-30s people were warning others about resistance and ‘super bugs’. you are suppressing the # of bacteria but there will be mutants that will survive and multiply. When you use an even higher dose, the result is an even more highly resistant bacteria ==> classical darwinian natural selection procedures to try and control diseases. ex. penicillin

· all major diseases are becoming resistant to chemicals created to kill them in the past 40yrs.

· it happens in any case where we take artificial chemicals and its applied to a given population

· ensure antibiotic will kill all the pathogens > take to completion 

· were prescribed to those who had viral infections (doesn’t work against them)

· super bugs > whole wards/floors quarantined

· using drug “cocktails” which will attack different parts of the pathogens

Pathogen

· Microbe or microorganism such as a virus, bacterium, prion or fungus that causes disease
· An immune system is the bodies defense against pathogens
· In the case of bacteria, they can be transmitted by: air, arthropod, direct contact, or food or water 
· Develop resistance to antibiotics and vaccination due to evolution
· Gram negative bacteria
Penicillin

· Group of antibiotic derived from Penicillium fungi
· First drugs that were effective agains many previously serious diseases such as syphilis and other infections
· Still widely used today however many types of bacteria have gained resistance
· Used mainly in the treatment of Gram-positive bacteria
2. nitrogen fixation

· the only place in the world that had nitrogen was atmospheric nitrogen > very hard to pull them apart 

· get nitrogen to ammonia> becomes soluble and can react with things

· only the bacteria can make nitrogen into ammonia naturally

· bacteria are extremely important to us

Nitrogen fixation

· A metabolic process in which certain bacteria and cyanobacteria convert mo[image: image10.png]


lecular nitrogen into ammonia and ammonium ions, forms usable by plants
· Important because it is required to biosynthesize the basic building blocks of life – nucleotides for DNA and RNA and amino acids for proteins
· Also refers to the biological conversions of nitrogen such as its conversion to nitrogen dioxide
· Nitrogen fixing bacteria live in the soil or in mutualistic  association with plant roots are essential in this process
· nitrogen cycle: shows important dependance to bacteria

· the nitrogen compounds developed by the bacteria end up in the soils 

· added to plants > grow alot better

· ex. carniferous plants in areas of no nitrogen (they eat another things to get nitrogen)

· ex. when we apply nitrogen to agricultural lands > alot runs off in ground water = problem = augments fish > algae multiply until they die and decompose take all the oxygen > animals die ... agricultural fertilizers have major impacts 

· plays an important role in recycling the nitrogen

· lightning creates ionic nitrogen as well (not as significant as the amount created by bacteria)

3. decomposition

· breakdown and return of organic materials so other organisms can use them. Fungi also important in decomposition

4. unique biochemical pathways

· Sites of heavy metal contamination: can use their metabolism. cleaning up oil spills, PCBs, pollution remediation (naturally done by bacter)

5. extremophiles (Archea)

Extremophiles

· Belonging to the archaea domain
· An organism that thrives in physically or geochemically extreme conditions that are detrimental to most life on earth E.G. hydrothermal vents salt lakes etc.
· Are some that live in more moderate environments too
· There are acidophiles, alkaliphiles, halophiles, thermophiles and many more
· Used in industrial purposes to catalyze reactions under extreme conditions
· Give support to the idea of Panspermia
Halophiles

· Extremophile organism that thrives in environments with very high concentrations of salt
· Some species give off a red color from carotenoid compounds
· Can be found anywhere with a concentration of salt five times greater than that of the ocean, like the dead sea
Thermophiles

· A type of extremophile that thrives at relatively high temperatures
· Part of archaea – suggest to be among the earliest bacteria
· Found in various geothermally heated regions of the Earth such as hot springs and deep sea hydrothermal vents
· Contain enzymes that can function at high temperature – these enzymes are used in industrial purposes such as washing agents
· most things die at high temperatures because enzymes start to denature (unfold and unwind) ex. cooking meats, eggs etc

· die at low temperatures because ice crystals puncture the cell wall

Methanogens

· Microorganisms that produce methane as a metabolic byproduct in anoxic conditions
· Classified as archaea – common in wetlands
· Some are extremophiles tat are found in environments such as hot spring and submarine hydrothermal vents
Fossil bacteria

· very similar in their appearance to bacteria today.

Stromatolites

*lumps of cyanobacteria that have produced over time 

Stromatolites

· Layered accretionary structures formed in shallow water by the trapping, binding and cementation of sedimentary grains by biofilms of microorganisms, esp cyanobacteria
· Provide some of the most ancient records of life on earth
· Occur widely in the fossil record of the Precambrian – few contain fossilized microbes
* biofilm: thin slimy film of bacteria that adhere to the surface 

Cyanobacteria and earth’s evolution

Cyanobacteria

· First photoautotrophs
· Small and disperse easily – first photoautotrophs (carbon dioxide and light, combine with water and use it to stitch carbon together)
· Initially lived in water, created a lot of oxygen in water, and it degassed into the air
· Form films called stromatolites which are fossilized remains of cynobacterial mats
· Reproduce asexually to increase massively in numbers
· Responsible for converting the early reducing atmosphere into an oxidizing one and creating our oxygen rich atmosphere
· group that finds the metabolic pathway > figures how to capture energy from light and develop the metabolic pathway to use CO2 to make organic molecules

· the oxygen they produce (is a waste to them) it gets dissolved  in the water of the oceans.

· when concentration is high enough > starts to interact with minerals in rock, magma of mantle earth. used to be reducing environment. the earth starts to rust (minerals). happens around the whole planet. oxygen in marine waters > water can’t hold it anymore so oxygen is released into the environment. exposed minerals outside of the water get oxidized. then oxygen starts to build up in the atmosphere and unique chm rxn occurs > oxygen molecules forms ozone > filters out damaging UV light which prevented anything from coming out of the water because they would get blasted with UV light and the UV would cause the lifeforms cells (DNA) to[image: image11.png]GOz + Hz0 + light
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 mutate ===> massive transformation of the planet

Bacterial evolution

1. cyanobacteria

2. asexual reproduction

3. “living fossils” 

· still have them today (they used to dominate the planet). living fossil. has no reason to change in over 2.5 billion years. still the same. it is adapted. oxygen we breath today, ozone. no other organism on the planet will be able to accumulate oxygen (other than plants). 

Extra keywords (didn’t seem to fit anywhere)

Aerobic

· An organism that requires oxygen for cellular respiration
· Oxygen is used as the terminal electron acceptor in cellular respiration
· Perform oxidative phosphorolation, glycolosis and the Krebs cycle
· Almost all animals, fungi and some bacteria are obligate aerobes
Anaerobic

· An organism that does not require oxygen to live – only prokaryotes are capable of this type of respiration
· Prokaryotes have electron transport chains accept sulphate, nitrate or ferric ions in the place of O2 as a terminal electron acceptor meaning they are “anaerobic”
· Obligate anaerobes are poised by oxygen and they use fermentation as their main way of getting energy (or anaerobic respiration)
· Faculative anaerobes use oxygen when present, but can survive by fermentation or anaerobic respiration in the absence of oxygen
ATP sythetase (synthase)

· A membrane-spanning protein complex that couples the energetically favorable transport of protons across a membrane to the synthesis of ATP
· Consists of a basal unit embedded in the inner mitochondrial membrane, connected to a headpiece, which extends into the mitochondrial matrix, by a stalk
· Important in oxidative phosphorylation
· It is a small molecular rotary motor that is formed by ATP being phosphorylated into ADP and P
Cellulose

· Organic compound that is a polysaccharide consisting of a linear chain of several hundred to over ten thousand linked glucose units
· Structural component of the primary cell was in green plants, some form of algae and some oomycetes
· Some species of bacteria secrete it to form biofilms
· Aggregate of microorganisms in which cells adhere to each other on a surface
Chitin

· Long chain polymer of acetylglucosamine
· Main component of the cell walls of fungi, the exoskeletons of arthropods and insects, the radulas of mollusks and the beaks of cephalopods
· Chiting has proven useful for several medical and industrial purposes such as defence mechanisms for plans, thickening and stabilizing foods and surgical thread
Daughter cell

· What the two resulting cells from mitosis are called
· Identical to one another – same DNA sequence
· Formed during the M phase in the cell cycle
· Diploid cells
Fermentation

· Process in which electrons carried by NADH are transferred to an organic acceptor molecule rather than to the electron transfer system
· Process following glycolysis if oxygen is absent or in short supply
· The pyruvate then remains in the cytosol where it is reduced
· There is lactate fermentation and alcohol fermentation
· Lactate : pyruvate is converted into lactate, occurs in the cytosol of muscle cells in animals whenever strenuous activity resuils in a demand for ATP that exceeds the rate at which O2 can be supplied to the electron transport chain for oxidative phosphorylation
· Alcohol: Occurs in microorganisms like yeasts. Pyruvate is oxidized into Co2 and ethyl alcohol
· Important whenever oxidative phosphorylation cannot occur
· Allows glycolysis to continue to produce ATP
Lithotrophs

· An organism that uses an inorganic substrate to obtain reducing equivalents for use in biosynthesis or energy conservation via aerobic or anaerobic respiration
· Chemolithotrohs [autotrophic], lithoheterotrophs [heterotrophic]
Monera

· One of the five taxonomic groups in the 5 kingdom classification system
· Contains unicellular organisms without a nucleus such as bacteria
· Divided into the Archaea and Bacteria (Eukarya) domain
Photosynthesis

· The conversion of light energy to chemical energy in the form of sugar and other organic molecules
· Has two distinct stages: light-dependent reaction and the light-independent reactions (Calvin cycle)
· Used by photoautotrophs which are classified as the primary producers of Earth – the autotrophs. They provide energy for consumers, bacteria, fungi and decomposers
Spirochete bacteria

· Belong to a phylum of distinctive gram negative bacteria that have long, helically coiled cells
· Chemoheterotrophic
· Flagella run lengthwise between the bacterial inner membrane and outer membrane in periplasmic space (causes a twisting motion)
Archean Crossword

5. Pathogenicity of Gram-negative bacteria is often associated with this membrane layer of bacterial cell wall: Outer

10. Usual shape of the bacterial genome: Circular

11. components of the electron transport chain pump these across the membrane: protons

14. The F in F+ and F- plasmids: Fertility

16. Autotrophs get their carbon from this compound (two words):carbon dioxide

17. the type of chemical bond that hold adjacent strands of peptidoglycan together in the bacterial cell wall: covalent

18. these membrane bound intracellular structures common in eukaryotic cells are missing in bacteria: orgenelles

21. these proteins change the direction that the bacterial flagellum rotates: switch

22. in the bacterial flagellum protons flow through which protein complex when then rotates flagellum: motor

25. The domain of “extreme” bacteria: archaea

28. Loops, folds and these are responsible for the stability and compaction of the bacterial genome: supercoils

30. compared to non-archeans these compounds in the plasma membrane are modified: lipids

31. the domain that doesn’t include prokaryotes: eukaryota

32. the gram positive bacteria have a bilayer of this compound as their outermost layer: lipid

33. unlike organisms in the other two domains, bacteria don’t have these interrupting the gene sequence: introns

34. These bacteria ultimately produced the oxygen environment we live in today: cyanobacteria

35. these swellings in the roots of legume plants house the bacteria responsible for capturing atmospheric nitrogen: nodules

3. This geological eon occurred from 3.8 Ma ago until 2 500Ma and ends when oxygen first appears in the earth’s atmosphere: Archean

4. This reinforcing biopolymer is unique to bacterial cell walls: peptidoglycans

6. Number of different modified sugars that are found in peptidoglycan: Two

7. For the bacterial reproduction by transduction you need the help of this type of virus: Bateriophage

8. Organisms that live in and use oxygen in the respiratory processes: Aerobic

9. In terms of their ‘gram’ designation these bacteria have the reinforcing elements of the cell wall at the surface, they stain: positive

12. Chemical state of a compound that has lost an electron: oxidised

13. in a size comparison between eukaryote and prokaryote ribosomes the ones in prokaryotes are: smaller

15. The little hairs found on the surface of some bacteria: pilli

19. in terms of their ‘gram’ designation these bacteria have the reinforcing elements of the cell wall buried below an outer lipid membrane, they don’t stain: negative

20. these bacteria produced the natural gas that we currently burn as fuel: methanogens

22. This form of bacterial diversity is best seen in the different choices of electron acceptors used in respiration: metabolic

23. number of domains that the living world is divided into: three

24. chemical state of a compound that has gained an electron: reduced

26. this basic arrangement of the sugar molecules in the glycan part of the peptidoglycan molecule differs from cellulose and chitin: dimers

27. swamp gas, natural gas, and bovine flatulence all have this archaean produced gas in common: methane

28. Halophile bacteria love this: salt

29. the reinforcing material in the bacterial cell wall consists of long chains of polysaccharide and side chains made of this material: peptide


