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T/F: Reproduction of a unicellular microorganism means that you will have reproduction of the entire 

organism.  

 True, this is because since it only has one type of cell, if you replicate that, you are essentially 

replicating the entire thing.  

 

T/F: Replication of cells in a multicellular organism means that you will have replication of the entire 

organism 

 False, you will have growth of the organism but in multicellular microorganisms the cells 

differentiate to make different tissues and you only replicate the ones that you wish to grow inside the 

organism.  For example there are cardiac muscle cells, skin cells, RBC’s, etc.  

 

T/F: Cells can be compartmentalized 

 True.   

 

Fix the following sentence to make it correct: In a cell that is compartmentalized, they do not 

exchange materials with their environment to meet physiological needs, they establish a particular 

biochemical reaction in a generalized area where specialized reactions occur, they have an even 

distribution of molecules and they do not protect essential structures from being hydrolyzed by 

enzymes.  

 They DO exchange materials with their environment to meet physiological needs, they establish 

a particular biochemical reaction in a specific area where specialized reactions occur, they have an 

uneven distribution of molecules and they do protect certain essential structures from being hydrolyzed 

by enzymes  

 

Give an example of uneven distribution of molecules of a compartmentalized cell as well as how a 

compartmentalized cell can protect certain essential structures from being hydrolyzed by enzymes. 

 High concentration of AA’s in the mitochondria near ribosome, & digestion of RNA by RNase or 

DNA by DNase.  

 

T/F: There is nothing more complex in prokaryotes than in eukaryotes 

 False, the peptidoglycan in the cell wall is more complex  

T/F: Chitin is a heteropolymer 

 False,  
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What is the composition of chitin? 

 it is a homopolymer of N-acetyl-D-glucosamine units in (β1→4) linkage 

Fill out the following chart:    

Viruses   Bacteria  Fungi  Protozoa Helminths 

Cell structure 

DNA/RNA 

Nucleus 

Ribosome Size 

Organelles 

Multicellular 

Cell wall 

  

 

  Viruses   Bacteria  Fungi  Protozoa Helminths 

Cell structure not app  prokaryote euk  euk  eukaryote 

DNA/RNA no  yes  yes  yes  yes 

Nucleus  not app  no  yes  yes  yes 

Ribosome size not app  70s  80s  80s  80s 

Organelles not app  no  yes  yes  yes 

Multicellular not app  no  both  no  yes 

Cell wall not app  peptidoglycan chitin  no  no 

 

What fall into the category of helminths? 

 Parasitic/intestinal worms 

What shape is the vibrio? 

 Half moon 

T/F: A spirillum is long, helically coiled spiral shaped cells 
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 FALSE. That is Spirochete, spirillum is rod twists/spirals 

Which type of microorganism contains cuboidal packets? 

 Sarcinae  

  

T/F: Since the rate of which nutrients and waste products move in and out of a cell is inversely 

proportional to cell size, a smaller cell would have more nutrients/waste products moving in and out 

compared to a larger cell. 

 True.  

What two things does the transport rate depend on? 

 Membrane surface area (SA), and cell volume (V) 

T/F: There is no limit on cell sizing 

 False, there is a limit on sizing 

T/F: The larger the surface area to volume ratio, the more easily nutrients can move into the cell 

 True  

T/F: Small cells have a more surface area relative to cell volume and are thus more effective 

transporters 

 True  

T/F: As cell size increases, the surface are to volume ratio decreases and thus transport is less effective  

 True 

Since cell size is limited for effective transport, if an organism is to be larger it must become _____ 

 Multicellular 

What is the equation for surface area to volume ratio? 

 SA/V = 3/r 

T/F: Rods are less efficient than cocci 

 False, they are more efficient  

T/F: The cytoplasmic membrane is a thin structure that completely surrounds the cell and consists of 

phospholipids and proteins 

 True 

T/F: The cytoplasmic membrane is moderately selective enabling cell to concentrate metabolites and 

excrete waste materials  
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 Half false, it is HIGHLY selective, the rest is true  

T/F: The electron transport chain is the proton motive force in bacteria 

 True 

 

What do phospholipids consist of? 

 Two hydrophobic fatty acids & one phosphoric acid esterified to glycerol  

The composition previous asked about phospholipids is true for which type of microorganisms? 

 Bacteria & Eukarya, NOT Archaea  

T/F: The formation of a phospholipid bilayer membrane is a spontaneous process 

 True 

T/F: Because the glycerol phosphates are hydrophobic, they point inward toward each other in the 

membrane  

 False, they are hydrophilic and they remain exposed to the aqueous environment or cytoplasm 

of the cell  

T/F: Peripheral proteins are also called intrinsic proteins 

 False, extrinsic 

T/F: Peripheral proteins are not embedded in the membrane but they do associate with the 

membrane’s surface 

 True 

T/F: Some peripheral proteins are easily removed.. if true, how? 

 True, with changes in pH, ionic strength, etc.  

T/F: Peripheral proteins may be bound to integral proteins 

 True 

Which type of membrane protein are lipoproteins?  

 They are peripheral proteins because the lipid tail on the amino terminus of the protein serves 

to anchor one portion of the protein to the membrane  

What is the percentage of peripheral proteins out of all membrane proteins? 

 20-30% 

T/F: Peripheral proteins are insoluble in water.  
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 False, they are soluble in water.  

T/F: Integral proteins are called intrinsic proteins 

 True 

T/F: Integral proteins are not tightly bound and are not fully embedded in the membrane.  

 False, they are tightly bound & fully embedded 

T/F: Because integral proteins are embedded in the membrane, they are amphipathic? 

 True. Amphipathic basically means they have both hydrophobic & hydrophilic regions  

In which region of integral proteins would you find alpha helices? 

 The hydrophobic region that is inside the membrane  

T/F: Integral proteins are only allowed to cross the membrane one time 

 False, they may cross once or multiple times 

T/F: Integral proteins are soluble in aqueous solutions 

 FALSE, they are not soluble  

T/F: Integral proteins may have one portion anchored to the membrane and then other regions 

pointing in or out of the cell 

 True 

When might proteins be clustered together in/on the membrane? 

 If they have similar functions it would allow them to interact with one another 

T/F: Protein content and lipid bilayer varies in thickness to accommodate which types of proteins they 

have present 

 True 

In order to be a transporter that translocate molecules through the membrane either in or out of the 

cell, what type of membrane protein must it be? 

 A transmembrane  

What property of proteins and phospholipids allows for conformation changes in the proteins? 

 They are free to move about  

What two things help to determine the fluidity of the membrane? 

 Temperature and lipid composition 
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Which would likely to remain fluid at lower temperatures, a membrane that is made of short fatty 

acids or one with long fatty acids? 

 Short fatty acids since their chains are less rigid and their interaction between one another are 

weaker than with longer fatty acids.  As such, they have lower melting points and boiling points and are 

more likely to remain fluid at room lower temperature.  

 

Which would result in an increase of membrane fluidity: lipids with unsaturated tails or lipids with 

saturated tails? 

 Lipids with unsaturated tails because whenever you have a lipid that is unsaturated you are 

lowering its melting and boiling point, just like with the shorter fatty acids. The kinks in the cis bonds 

make it harder to pack them together and as a result they have a lower melting point.  

What is the permeability barrier? 

 It prevents leakage and functions as a gateway for transport of nutrients in and out of the cell 

What is the protein anchor? 

 It is the site of many proteins involved in transport, bioenergetics, signaling and chemotaxis 

What goes on in energy conservation of the cell membrane? 

 It is the site of generation and use of the proton motor force, it separates protons from hydroxyl 

ions (hydroxyl on the inside and hydrogen on the outside)  

How are small nonpolar and fat soluble substances like fatty acids, alcohols, indole, glycerol and 

benzene able to enter or exit the cell? 

 They dissolve in the lipid phase and diffuse through it.  

Does the highly selective nature of the permeability barrier come from its hydrophilic or hydrophobic 

nature? 

 Hydrophobic  

T/F: Passive movement of polar solutes does not occur readily and even H+ is not able to diffuse 

readily 

 True 

Which are the three main nonpolar molecules that can readily diffuse? 

 O2, CO2, N2 

T/F: Charged molecules such as amino acids, organic acids, inorganic salts do not readily pass through 

the membrane and require transportation through specific mechanisms 

 True  
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How is water able to pass through the membrane? 

 It is uncharged and weakly polar, however it is small enough to penetrate the membrane by 

passing between phospholipid molecules and is accelerated by aquaporins.  

How do very large molecules such as polysaccharides, protein and lipids pass the membrane? 

 They must be hydrolyzed by extracellular enzymes into smaller units to be transported in, for 

example starch is degraded by amylase so its products can pass the membrane 

What aspect of the membrane is present in eukaryotes but usually absent in prokaryotes? 

 Sterols (5-25%) 

What are sterols? 

 They are rigid planar molecules.  The association of these with the membrane serves to stabilize 

its structure and makes it less flexible.  It also allows fluidity to remain at lower temperatures.  

What is the exception with Mycoplasma? 

 It is a prokaryote that lacks a cell wall and requires sterols to stabilize its membrane.  

What is the difference between sterols and hopanoids? 

 Sterols are for eukaryotic cells and hopanoids are molecules that are present in the membranes 

of bacteria.  

T/F: Archaea lipids have ester linkages between glycerol & fatty acids whereas bacteria/eukarya have 

ether linkages between glycerol and hydrophobic side chains 

 False, bacteria/eukarya have ester, archaea have ether 

T/F: Archaea lipids lack fatty acids  

 True 

The archaea lipids have side chains composed of what? 

 Repeating units of five-carbon hydrocarbon known as isoprene 

What are the two major classes of lipids present in archaea? 

 Glycerol diether & diglycerol tetraether,  

What is phytanyl? 

 C20, four linked isoprenes (C5) 

What is biphytanyl? 

 C40, 2 linked phytanyls (C20)  
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What is a glycerol diether composed of? 

 1 glycerol, 2 phytanyl (C20 each) attached by ether bonds 

What is diglycerol tetraether composed of? 

 2 glycerols, 2 biphytanyls (C40 each) attached by ether bonds.  Also can be thought of as 4 

phytanyl (C20 each) divided into two couples and each couple is covalently bonded  

T/F: some membranes are a mixture of monolayers and bilayers 

 True 

Which produces a lipid monolayer: diglyverol tetraether or glycerol diether 

 Diglycerol tetraether 

T/F: Glycerol diether produces a monolayer 

 False, it makes a lipid bilayer  

T/F: diglycerol tetraether is typically not very resistant to heat denaturation & is found in 

psychrophiles 

 False, it is very resistant to heat denaturation and therefore is found in hyperthermophiles 

(prokaryotes that grow above 80C).  

T/F: Carriers always contain high specificity 

 True 

T/F: transport through carriers and channels are both saturable, sometimes even at low solute 

concentration in the environment.  

 Half true, carriers can be soluble at low solute but channels can only be saturable at high 

concentration   

What is the formula for the initial velocity of transport? 

 Solute inside (Si) over time (T), delta Si/delta T 

T/F: channels and carriers are biosynthetically controlled & eventually maximum V, Vmax is achieved.  

 True 

Which type of diffusion is nonsaturable with a rate that is able to change? 

 Simple diffusion  

 

Describe simple active transport: 
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 Energy from ion gradients/proton motive force; single membrane spanning protein  

Describe ABC system: 

 ATP-binding cassette, energy from ATP, consists of three components and transports in or out 

Describe group translocation: 

 Chemical modification of solute as it is transported (modification uses energy) driven by 

phosphoenolpyruvate, it involves a series of proteins 

Which two types of transport are driven by a concentration gradient? 

 Simple diffusion & facilitated diffusion 

With regard to [So] & [Si], when does net transport into the cell occur for passive transport? 

 When [So]>>[Si] 

What happens when So=Si for passive transport? 

 V=o because you have the same amount outside as inside and there is no concentration 

gradient 

With regard to [So] & [Si], when does net transport into the cell occur for active transport? 

 It would have a net transport into the cell when [So]<<[Si], causing it to require energy  

T/F: All membrane spanning proteins are different in composition 

 False, they are all similar due to evolutionary roots 

Describe a typical membrane spanning protein composition? 

 It commonly has 12 alpha helices that wind back and forth through the membrane forming a 

channel through which solutes enter/exit the cell  

Upon solute binding to a carrier, the carrier protein first does what in order to shuttle the solute 

across the membrane? 

 It undergoes a conformational change 

The proton (H+) transporter is best defined as what type of transport? 

 Antiport  

The lactose permease of E. Coli is best described as what type of transport? 

 simple  

Describe the periplasmic binding proteins affinity for substrate/solute of the ABC transport system 

 It has high affinity for substrate/solute 
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Describe the membrane-spanning protein of the ABC transport system 

 It is the transmembrane protein that serves as the channel 

Describe the ATP hydrolyzing protein in the ABC transport system 

 It is the protein that provides energy  

Which type of bacteria lack a true periplasm but specific substrate binding proteins are anchored to 

the external surface of its cell membrane and interacts with the carrier? 

 Gram-positive bacteria  

T/F: During group translocation, a concentration gradient that favors more import of the substrate is 

created.  

 True 

Describe the phosphotransferase system (PTS): 

 Glucose, mannose and fructose of E. Coli are able to be transported after they are 

phosphorylated by phosphoenolpyruvate (PEP)  

Which type of bacteria would you predominantly find group translocation? 

 Facultative anaerobic and obligate anaerobic bacteria  

T/F: Since ATP is used during group translocation, it does not save the cell any energy 

 FALSE, ATP is not used and it DOES save the cell energy 

What are the steps of group translocation using the PTS? 

1. Phosphate is transferred from PEP to HPr by Enzyme 1 

a. Pyruvate is released 

2. The phosphate is then transferred from HPr to Enzyme IIb by Enzyme IIa 

3. Membrane bound Enzyme IIC carries the glucose across the cell membrane 

a. Glucose is phosphorylated as it enters the cell 

What is a translocase? 

 It is an enzyme that some proteins/macromolecules use to be exported out of the cell or 

inserted into the cell membrane  

T/F: The Sec secretory system both exports and inserts integral proteins into the cell membrane 

 True 

Amylase and cellulase cleave starch or cellulose which are too large into glucose so it can be brought 

into the cell, these are known as: 

 Exoenzymes 
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MATCH THE FOLLOWING: 

Sec A    transmembrane transporter 

Sec B    ATP hydrolyzing enzyme 

Sec D    prevents folding of protein 

Sec E    other in translocation 

Sec F 

Sec G 

Sec Y 

 Transmembrane transporters: Y, E, G (GEY) 

 ATP hydrolyzing enzyme: A 

 Prevents folding of protein: B 

 Other in translocation: D & F 

What is the name for a transported protein that is synthesized as pre-secretory proteins? 

 Preproteins 

Which terminus of a preprotein contains the signal peptide? 

 The amino terminus 

Which of the Sec members could be considered a chaperone and why? 

 Sec B because it is a protein that bind to signal peptides and delays protein folding to keep it in 

the conformation needed for transport  

What is the function of signal peptidase and where is it located? 

 It removes the signal peptide and then the protein is able to fold into the correct shape.  It is on 

the cell surface, the outside of the cell.  

T/F: Bacteria’s cytoplasm maintains a high concentration of dissolved solutes 

 True 

T/F: Bacteria typically live in environments hypertonic to the cell 

 False, hypotonic to the cell-so the cell is hypertonic to the environment 

Which aspect of a cell protects it from osmotic pressure and prevents cell lysis? 

 Cell wall 
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Which type of bacteria contains a lipopolysaccharide layer? 

 Gram negative  

What is able to dehydrate a gram-positive outer layer? 

 Alcohol 

T/F: gram positive has one layer while gram negative has two layers 

 True  

What is the percent composition of peptidoglycan in gram positive and then gram negative? 

 Positive is 90% or less and negative is 10% or less 

T/F: the glycan portion is different on gram positive vs gram negative 

 False, it is the same on both 

T/F: the glycan portion is best described as a heteropolymer that can be made by enzymes 

 True 

What makes up peptidoglycan? 

 The two sugar derivatives: N-acetylglucosamine (NAG) and N-acetylmuramic acid (NAM) as well 

as a tetrapeptide side chain of L-alanine, D-glutamic acid, either L-lysine for gram positive or 

diaminopimelic acid (DAP) for gram negative, and D-alanine  

What two substances make up glycan tetrapeptide? 

 Sugars & amino acids that are connected through cross linking of amino acids 

What is the difference between diaminopimelic acid & L-Lysine? 

 DAP has COOH at the bottom and Lysine only has an H.   

What aspect of DAP allows for another peptide bond? 

 The H2N present at the bottom next to the other COOH.  

What type of bond holds together NAG & NAM? 

 B-1,4-glycosidic bonds 

What does gram negative bacteria cross link? 

 Cross-linkage between amino group of DAP and carboxyl group of terminal D-alanine by a 

peptide bond 

What does gram positive bacteria cross link? 

 Cross-linkage between L-lysine to terminal D-alanine by a peptide interbridge 
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T/F: Interbridges are species specific  

 True 

T/F: Cross-linking varies among species of archaea 

 False, cross-linking varies among species of bacteria, this isn’t about archaea  

What is the name of the bond in staph aureus’ glycine molecules? 

 It consists of 5 glycine molecules so the bond is called a glycine pentatpeptide bridge  

What is able to break the bond between NAG & NAM? 

 Lysozymes  

Which portion of the NAG/NAM series is constant? 

 The glycan portion/backbone (G-M-G-M)  

Which type of bonds in peptidoglycan confer strength in the X direction? Y direction? 

 X direction is glycosidic bonds and Y direction is peptide bonds.  

There is binding of NAG to NAG 

 FALSE, the binding is from NAM to another NAM below it by peptide bonds  

T/F: peptide bonds also give the peptidoglycan elasticity 

 True 

T/F: peptidoglycan is present in eukarya, archaea and bacteria 

 False, it is only present in bacteria 

T/F: NAM & DAP can sometimes be found in the cell walls of archaea or eukarya depending on the 

organism 

 False, they are NEVER found in archaea or eukarya, only bacteria.  

Which gram type of bacteria have more crosslinks? 

 Gram-positive  

T/F: the presence of two amino acids that have the D configuration is unique 

 True 

T/F: gram positive has teichoic acids and gram negative has lipopolysaccharides 

 True 
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T/F: the teichoic acids are positively charged 

 False, they are negatively charged 

What are lipoteichoic acids? (LTA’s) 

 They are teichoic acids that are covalently linked to membrane lipids 

What is all included in teichoic acids? 

 All wall, membrane or capsular polymers containing polyalcohol residues. Glycerol phosphate or 

ribitol phosphate 

What are the teichoic acids bound to on gram positive bacteria? What type of bond? 

 They are covalently bound to NAM 

What connects the polyalcohols together in teichoic acids? 

 Phosphate esters 

What do teichoic acids attach the cell wall to? 

 The cell membrane 

What amino acid and sugar are present in teichoic acids? 

 D-Glucose & D-alanine 

What makes up the second lipid bilayer for gram negative bacteria? 

 Proteins & lipopolysaccharide (phospholipids + polysaccharide) 

T/F: LPS is considered a lipid bilayer 

 True 

LPS replaces much of the _____ of the outer half of the outer membrane 

 Phospholipid 

T/F: a major function of LPS is to keep proteins from diffusing away 

 True 

How is LPS attached to the peptidoglycan? 

 Braun’s lipoproteins 

Describe the O-specific polysaccharide of LPS: 

 It is the outermost component and it has specificity  
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Describe the core polysaccharides of the LPS:  

 It is made up of sugars glu, gal, hep, & the unusual sugar KDO (2-keto-3-deoxy-octanoate)  

Describe the lipid portion (Lipid A) of LPS: 

 It has fatty acids linked to a disaccharide glucosamine (GlcN) phosphate through the amine 

groups, it forms the inner most component  

T/F: LPS attaches to the inner membrane 

 False, it attaches to the outer membrane 

Which is toxic to animals in high concentrations? LPS or teichoic acid? 

 LPS 

Which parts of the LPS layer contain toxic properties? What are the toxic properties? 

 The Lipid A portion, they are endotoxins 

What are the four symptoms that endotoxins would cause in an individual? 

 Fever, decreased blood pressure, activation of inflammation, coagulation of blood  

The presence of LPS in the blood can lead to what? 

 Septicemia (sepsis)  

What are the three examples of gram negative bacteria that lead to septicemia? 

 Salmonella, Shigella & E. Coli 

T/F: LPS is permeable to proteins and other large molecules 

 False, it is not permeable to either 

How do proteins in the periplasm reach LPS? 

 Sec protein-exporting system 

Which type of molecules do not get through the outer O-specific polysaccharides? Hydrophobic or 

hydrophilic? 

 Hydrophobic  

What type of antibiotics are not effective against gram negative bacteria? 

 Hydrophobic 
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How are hydrophilic molecules able to get through the Lipid A region? 

 They need the help of porins because the Lipid A layer is hydrophobic.  

What type of membrane protein is a porin? 

 It is a transmembrane protein that consists of three identical subunits 

Specific porins contain binding sites for _____ where as non specific porins are ________channels. 

 Solutes, water-filled channels  

T/F: porins are present in the outer membrane 

 True 

T/F: porins function as channels for entry and exit of high-molecular weight hydrophobic substances 

 False, they are channels for entry and exit of low-molecular weight hydrophilic substances due 

to the LPS being hydrophobic.  The hydrophilic needs the help of porins and they are only able to enter if 

they are small in size and molecular weight.  

In a low-solute solution, describe the process of breaking down the peptidoglycan layer and 

destroying the cell wall.  What are all of the steps? 

 A lysozyme digests the cell wall and water enters, the protoplast is released and the cell 

immediately lyses because the cytoplasmic membrane is very weak 

T/F: bacterial environment is typically hypotonic 

 True 

In destruction of the peptidoglycan layer in an isotonic solution, what is different? 

 Water does not enter the protoplast so therefore the protoplast stays 

Gram positive produce a ___plast in an isotonic environment 

 Protoplast which is just the cell membrane and internal constituents, devoid of cell wall (lacking 

the cell wall)  

Gram negative produces a _____plast  

 Spheroplast which is similar to protoplast but has a residual cell wall still attached  

Why does a gram negative produce a spheroplast that still contains a residual cell wall? 

 The LPS layer on gram negative bacteria is not weakened by lysozymes.  

Protoplasts and spheroplasts are __(D/L) form & are ___ deficient.  They are naturally occurring from 

____ mutations. They are also the effects of chemicals and enzymes. 

 L form, cell wall deficient (CWD), spontaneous mutations 
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What is the name of the smallest free living organism? 

 Mycoplasma  

 

Give me all of the properties of mycoplasma 

 It does not have a cell wall, but it is NOT an L-Form/CWD, it is the smallest free-living organism 

which is (0.1-0.5micrometers), it comes in many different shapes, it is not susceptible to certain 

antimicrobials 

Why is mycoplasma pneumoniae so dangerous? 

 Because mycoplasma is not susceptible to certain antimicrobials 

Instead of having a peptidoglycan layer, archaea contain what? 

 Pseudomurein which is a polysaccharide very similar to peptidoglycan  

What is the backbone of pseudomurein composed of? 

 Alternating repeats of NAG & NAT (N-acetyltalosaminuronic acid (T)) 

What are the type of bonds in pseudomurein? 

 B(1,3) instead of B(1,4) like in peptidoglycan 

T/F: Amino acids that are present in pseudomurein are all L-form 

 True 

T/F: there are no peptide cross-links present in pseudomurein 

 False, there are between L-Lysine and L-Glutamate  

In which type of microorganisms can you find a Paracrystalline Surface S Layer? 

 Most commonly found in the cell wall of archaea but it can also be found in bacteria 

T/F: All archaea contain some sort of cell wall 

 True 

Archaea are naturally resistant to what two things? 

 Penicillin and lysozyme 

T/F: The S layer consists of interlocking protein or glycoprotein and lacks polysaccharides 

 True 

T/F: S layer is always found with other wall components 

 False it can be also found alone 
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T/F: S layer provides protection from osmotic lysis 

 True 

 

T/F: S layer is a selective sieve that does not allow large molecules to enter 

 True 

T/F: S layer does not retain proteins near the surface and dismisses them away 

 False, they retain them near the surface 

The glycocalyx is a part of what part of the cell? 

 The cell envelope.  It is the additional layer outside of the cell wall 

T/F: The glycocalyx has the ability to be thin, thick, rigid or flexible depending on the chemistry and 

hydration state of the cell 

 True 

The glycocalyx is a secreted slimy or sticky material that consists of ___, ____, or both 

 Polysaccharide (most), protein or both 

When is the glycocalyx called a capsule? 

 If it is organized in a tight matrix.  It adheres to the cell wall firmly. 

What is the function of the capsule glycocalyx? 

It helps exclude small particles.  

When is the glycocalyx called a slime layer? 

 If it is more diffuse, easily deformed and removed.   

What is the function of the slime layer glycocalyx? 

 It helps against dehydration and is important in gliding motility. 

Function of capsules? 

 Attachment of microbes to solid surfaces- pathogens must bind to surface components on 

human tissues whereas nonpathogenic microorganisms often bind to surfaces in nature forming a thick 

layer of cells called biofilm. They are more difficult to be engulfed and destroyed by phagocytic cells of 

the innate immune system. They bind water and may make cells resistant to dessication/drying.  

Which two well-known bacteria have capsules? 

 Bacillus antrhacis and strep. Pneumoniae  
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T/F: Fimbriae and pili are similar to flagella in the sense that they are both involved in motility 

 False, fimbriae and pili are NOT involved in motility 

Fimbriae are _______ structures that allow cells to stick to surfaces including animal tissue 

 Filamentous  

T/F: Fimbriae are considerably shorter than flagella and are more numerous 

 True 

What is the function of fimbriae? 

 They allow cells to stick to surfaces and can help form pellicles or biofilms.  

In what type of bacteria would you find fimbriae? 

 Salmonella, N. Gonorrhoeae, & B. Pertussis 

T/F: Pilli are shorter and more abundant than fimbriae? 

 False, they are longer and fewer.  There is only one or a few present on the cell surface at a time 

How many pili are on the cell surface at a time? 

 One or a few 

T/F: Pili are able to interact with cell receptors 

 True 

What are the two functions of pili? 

 Facilitation of genetic transfer in conjugation and adhesion of pathogens to specific host tissue 

(this is the first step in initiating an infection and is known as adherence)  

Are pili more studied in gram negative or positive bacteria? 

 Gram negative 

T/F: Pili are classified by structure and function 

 True 

What type of pili are involved in twitching motility? 

 Type IV 

What is conjugation? 

 It is the genetic transfer mediated by cell to cell contact  

How does pili work in conjugation? 
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 They bring the bacteria together (sex pilus)  

T/F: conjugation is a one-way transfer 

 True 

Which is the donor, F+ or F- 

 F+ 

T/F: The F factor is a plasmid and is transferred while replicated 

 True 

Where is the typical location for a Type IV pili? 

 At the poles of cells 

T/F: Type IV pili do not require energy in order to facilitate twitching motility 

 False, it needs energy and it gets the energy from ATP 

T/F: Type IV pili are implicated in colonization by certain pathogens 

 True 

Which type of bacteria uses the twitching movement to find the specific site for attachment? 

 Vibrio Cholerae 

What type of pili is able to mediate genetic transfer by transformation? How does it do this? 

 Type IV pili, it helps transport the exogenous DNA 

What is transformation? 

 It is horizontal gene transfer  

Are granules and inclusions present in prokaryotes or eukaryotes? 

 Prokaryotes 

What is the function of inclusions? 

 They function in energy and building block reserves, they store the end product of metabolic 

processes.  They also help reduce the osmotic stress 

T/F: You can see a cell inclusion with a light microscope 

 True 

What are cell inclusions usually enclosed by? 

 A single layer membrane or protein complex 



Angela Corrigan 
DISCLAIMER: I MADE THIS EXAM BASED OFF POWERPOINTS AND MY RESPONSES ARE IN MY OWN 

WORDS, THERE MAY BE ERRORS INCLUDED IT IS YOUR RESPONSIBILITY TO VERIFY 
 
Carbon is often stored as __________ but ____________is the most common 

 Polyhydroxyalkonate (PHA), Poly-B-hydroxybutyric acid (PHB) 

What makes up Poly-B-hydroxybutyric acid (PHB)? 

 It is a lipid formed by hydrobybuterate units linked together through ester bonds  

What is the function of PHB? 

 It is used for energy storage 

What do the polymers of PHB aggregate into? 

 Granules 

PHB & PHA are surrounded by a single ____ layer 

 Protein  

When the polymer of PHB is formed, what has to be broken/hydrolyzed? 

 Water is removed between the COOH on one monomer and the OH on the B carbon of another 

What is volutin and how/why is it formed? 

 Microorganisms accumulate inorganic phosphate (PO4 3-) in the form of polyphosphate 

granules which are collectively called volutin  

Volutin is characteristic of what type of bacteria? 

 Corynebacterium diphtheria 

T/F: Phosphate is normally a limiting nutrient in natural environment 

 True  

What gram type are able to oxidize reduced sulfur to compounds? 

 Gram negative 

T/F: Elemental sulfur So may accumulate in the cell in microscopic globules/granules? 

 True 

Where does elemental sulfur reside? Periplasm or cytoplasm? 

 Periplasm 

What are magnetosomes? Which type of microorganism? Their purpose? 

 They are intracellular particles of iron mineral magnetite (Fe3O4) that give the cell a dipole and 

allow bacteria to orient themselves in a specific manner.  They are surrounded by the cell membrane’s 

bilayer and they are only in bacteria.  Their function is unclear but they think that they might help 



Angela Corrigan 
DISCLAIMER: I MADE THIS EXAM BASED OFF POWERPOINTS AND MY RESPONSES ARE IN MY OWN 

WORDS, THERE MAY BE ERRORS INCLUDED IT IS YOUR RESPONSIBILITY TO VERIFY 
 
bacteria to find the bottom of oceans.  They also decompose hydrogen peroxide.  They migrate by the 

earth’s magnetic field 

What does it mean when it says a bacterium with magnetosomes show magnetotaxis? 

 They have migration by the earth’s magnetic field.  

How are planktonic prokaryotes able to float? 

 Gas vesicles 

In what type of bacteria would you find the most dramatic example of gas vesicles? 

 Cyanobacteria where they accumulate on the surface of lakes and form blooms 

What are gas vesicles composed of? What do they look like? 

 They are spindle-shaped structures make of two different proteins which allow for resistance 

from outside pressure.  GvpA is a major protein that forms the shell itself, is small and is hydrophobic.  

GvpC is a minor protein that strengthens the shell of the vesicle through cross-linking of GvpA.  

What’s it called when you have gas vesicles in a cluster? 

 A gas vacuole  

T/F: Gas vesicles increase the cell density therefore increasing buoyancy 

 False, they decrease the cell density which is why they become more buoyant.  They are less 

dense than the surroundings and are then able to float.  

What gram type of bacteria produce endospores within their cells? What is this process called? 

 Gram positive, sporulation 

T/F: Sporulation is a replication mechanism 

 False, it is a survival mechanism 

T/F: Endospores are resistant to acid and radiation 

 True 

How do endospores aid in the dispersal of the organism? 

 Through wind and water 

Where are endospore-forming bacteria most commonly found? 

 In the soil 

What are the three types of endospore forming bacteria? 

 Bacillus, Clostridium, Sporosarcina 
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What are the three steps in germination? 

 Activation where the bacteria is heated for a period of time, germination, and outgrowth which 

is when there is too much water uptake and it causes swelling and diminishes the spore and leaves you 

with a vegetative cell.  

List what each of the following endospore components are composed of: 

Exposporium, spore coat, outer membrane, cortex, core wall, core 

 Glycoprotein, protein, phospholipid, peptidoglycan, peptidoglycan, spore protoplast with the 

cell wall, cytoplasmic membrane, DNA, ribosomes, etc.  

What accumulates in the core of endospores that are not present in vegetative cells? 

 Dipicolinic acid (DPA) and calcium  

What percent of the dry weight of an endospore is composed of the Ca-DPA complex? 

 10% 

What are the two major functions of the DPA-Ca crosslink? 

 It binds water within the endospore to help dehydrate the cell and protect it against heat 

denaturation, it also intercalates between DNA bases which stabilize the DNA within the cell.  

What functional group of DPA does Ca+ bind to? 

 The carboxylic acid groups (one on each side with Ca+ in the middle) 

T/F: SASPs are acid-soluble 

 True, it’s a part of the name! Small acid soluble proteins! 

What is the function of SASP in helping the endospore? 

 It binds to DNA in the core which changes the DNA’s molecular structure from B (normal) to A.  

The A form is more compact and is resistant to formation of pyrimidine dimers by UV.  It also functions 

as a carbon and energy source for outgrowth of a new vegetative cell from the endospore during 

germination.   

How long does the process of sporulation take? 

 Approximately 8 hours 

Describe what’s present in each of the 7 stages of sporulation? 

1.  vegetative cell that begins asymmetric cell division and commitment to sporulation 

2. The prespore is present along with the septum that divides the prespore from the rest of the cell 

3. After engulfment takes place from stage 2-3 you now have the spore within the middle of the 

cell 

4. The cortex is formed and you have the cell wall, cortex and cytoplasmic membrane  
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5. You now have the spore coat, Ca2+ uptake, SASPs, dipicolinic acid  

6. 6-7 are maturation and cell lysis leaving only the free endospore after stage 7 

T/F: Most microbial cells can move under their own power 

 True 

T/F: Motility allows cells to reach different parts of the environment for new opportunities, resources, 

life or death 

 True 

What are the three major types of movement and what are they caused by? 

 Swimming due to flagellum/flagella, twitching due to type IV pili, and gliding 

What does polar flagellation mean? 

 It is attachment at one or both ends of the cell, it includes monotrichous, lophotrichous, and 

amphitrichous 

What is monotrichous? 

 Single at one pole 

What is lophotrichous? 

 Bundle/tuft at one end  

What is amphitrichous? 

 A single flagella at both ends 

What is peritrichous flagellation? 

 Flagella around the cell  

What is atrichous? 

 No flagella 

T/F: Eukaryotic flagella rotate like a propeller with a tiny rotary motor 

 False, that is bacterial flagella, eukaryotic flagella move in wave-like motion 

Describe the microfibrils in bacteria and eukarya? 

 Bacteria has a single microfibril that is long and thin, whereas eukaryotic flagella have [9x2]+2 

microfibril rearrangement 

What are the three parts of bacterial flagella? 

 The filament, hook and motor  
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T/F: the filament is composed of many flagellin proteins 

 True 

T/F: The motor connects filaments to the hook part 

 False, the hook connects filaments to the motor part 

What is the motor anchored to? 

 It is anchored in the cytoplasmic membrane and cell wall 

What proteins change the rotation in bacteria flagella? 

 Fli proteins 

What provides the energy/stator in bacterial flagella? 

 The proton motor force 

What type of rings are located within the cell membrane & cytoplasm of bacterial flagella? 

 MS & C rings 

Which type of rings and rods are rotor (basal body) of bacterial flagella? 

 L,P,MS, C rings & rods  

What type of proteins surround MS & C rings to generate torque/spin? 

 Mot proteins 

Protons flow through what in the flagellum to drive the rotation? How many H+’s are needed per 

rotation? 

 1000/rotation and they flow through the Mot proteins  

T/F: Flagella can only move in clockwise rotations 

 False, they can rotate in either clockwise or counter clockwise rotation  

What causes the force that spins the motor? 

 The protons flowing through the mot proteins exert forces on the charges present on the MS & 

C rings that act to spin the motor  

What is the speed at which flagellum are able to move? In cheetahs? 

 60 cell lengths/second, 25 body lengths/second  

Describe how peritrichous flagellum move? 

 The move forward when the flagella bundle at the back of the cell rotating CCW, when it moves 

CW it causes the cell to tumble, when it returns to CCW movement it is moving in a new direction  
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Describe how polar flagellum move? 

 They are able to change direction by reversing their flagellar rotation.  If they are unidirectional 

they must stop periodically to reorient themselves before they can proceed to move forward again.  

T/F: Gliding and twitching are for bacteria that lack flagella 

 True 

T/F: Gliding is considerably faster than propulsion by flagella 

 False, it is considerably slower but it is still a means of moving about 

What type of prokaryotes are gliding? 

 Filamentous or rod-shaped cells 

What is required for a cell to glide? 

 It has to be in contact with a solid surface  

Bacteria that use twitching motility use type IV pili’s extension and what? 

 Retraction  

T/F: The kingdom Fungi includes eukaryotic microorganisms and macroorganisms 

 True 

How many fungi are pathogenic to animals and humans and what is the name for them? 

 200, mycoses  

Which type of fungi grow in tangled strands that make visible colonies? 

 Molds 

What type of fungi are unicellular organisms which form colonies that look similar to bacteria? 

 Yeasts 

What is a hyphae 

 It is a mass of intertwined filaments 

T/F: Each hyphae cell is eukaryotic and may contain one or more nuclei 

 True 

The cell wall of fungi is composed of what?  

 Chitin 

Chitin is composed of what? 
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 Acetyl glucosamine 

What does fungi lack that results in no photosynthesis? 

 It does not have chlorophyll 

Are fungi heterotrophic or autotrophic? 

 Heterotrophic so they consume preformed organic matter 

T/F: Most fungi are parasitic and only a few are saprobic 

 False, other way around, most are saprobic meaning that they live in an organic rich 

environment but lack oxygen and only a few are parasitic.  

Do fungi contain sterols in their cell membrane? 

 Yes. Remember that this is super common for eukaryotic cells and fungi are eukaryotic  

What is the vegetative structure found in fungi that contain the cells needed for catabolism and 

growth? 

 Thallus 

How are fungi reproduced? 

 Spores  

T/F: Penicillium notatum contains septa and rhizopus stolonifera bread mold lacks septa 

 True 

 

What is the name for fungi that are aseptate? 

 Coenocytic fungi  

T/F: Yeast is unicellular and contains no hyphae  

 True 

T/F: Mycelium is for mold and is a ton of hyphae together 

 True  

T/F: Vegetative hypha make spores while aerial hypha does not 

 False, other way around. Vegetative do not and aerial do  

Which grows outside the surface and is reproducing? Which grows under the surface and is nutrient 

absorbing? 

 Aerial, vegetative 
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What do fungi digest rapidly? 

 Animal and plant matter 

What type of relationship do fungi live in? 

 Mutualistic relationship either with plants or algae 

What is mycorrhizal? 

 It is fungi and plants.  They receive carbon from plants and returns water and minerals.  They are 

found in deserts, marshes and pine forests.  

What are lichens? 

 Fungi and algae 

What is the preferred temperature for fungi? For pathogenic fungi?  

 25C, 37C, but some fungi can grow in 5C 

What temperature do biphasic/dimorphic fungi grow in? 

 Both 25 & 37.  25 is moldlike and 37 is yeastlike  

T/F: Biphasic/dimorphic fungi are mostly nonpathogenic 

 False, they are mostly pathogenic  

Most fungi are what type of organism, anaerobic or aerobic? What’s the exception? 

 Aerobic with the exception of facultative anaerobe yeasts but there are very few of these 

 

What is the optimal pH for fungi? 

 5-6, so acidic conditions 

Fungi prefer to grow in high concentrations of what? 

 Sugar or salt 

T/F: Yeast is either able to or not able to form spores, it can do either 

 True 

What is the size of yeast? 

 5micrometers-8micrometers 

How does yeast reproduce? 

 Budding, but they may also reproduce through fusion forming ascus (spores) 
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Baker’s yeast is right in what type of vitamins? 

 B vitamins 

T/F: Fermentation is common in yeast 

 True 

What do barley grains and grape juice make via fermentation? 

 Beer & wine 

T/F: Asexual spores may develop within structures, or their production does not involve a spore-

containing structure (the mycelium separates) 

 True 

What is it called when you have fragmentation of the hypha? 

 Arthrospores 

What is it called when you have budding? 

 Blastospores 

What’s it called when you form spores through the tip of the hypha? 

 Oidia 

What’s it called when you have equal distribution of new spores? 

 Fission 

Do asexual hyphae with spores go through mitotic division or meiotic division? 

 Mitotic, so all are genetically identical but each spore can form a new hypha  

What type of fungus are imperfect and have no known sexual stage? 

 Deuteromycetes  

What is the process of sexual reproduction for fungi? 

 Cells of opposing mating types come together and fuse, their chromosomes are mixed, 

temporarily diploid and then become haploid.  You have a visible fruiting body that results (mushrooms) 

which allow for evolution 

Sexual reproduction of fungi can be between what? 

 Separate mycelia from the same fungus or separate hyphae from the same myceliumyZ 

What are the only phyla of fungi that are aseptate? 

 Zygomycota  
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T/F: Fungal diseases are seen with weakened immune systems 

 True  

What percent of fungal deaths are from cryptococcosis? 

 Roughly 25% 

Cryptococcosis: 

 It is one of the most dangerous fungal diseases, it affects the lungs and meninges accounting for 

25% of all fungal deaths.  It contains a capsule and is antiphagocytic as a result.  

Candidiasis: 

 It is normally found in the skin, mouth, vagina and intestinal track.  It causes vaginitis and thrush 

Dematomycosis: 

 Tinea/ring worm are also names for it.  It is a disease of the hair, skin or nails.  It is transmitted 

by direct contact, fomites and pets. It is treated by changing the skin’s environment  

Pneumocystis jiroveci pneumonia (PJP): 

 It is a lung disease caused by inhalation of the spores. Often affects those with AIDS. 

 

 

What happened with the irish potato famine? 

 It was in the winters of the 1840’s.  The potatoes started having block spots which made them 

rotten, stinky and mushy.  They left them in the ground because they were bad but they spread.  It left a 

famine with 2 million dead in Ireland.  This caused many to move to North American in 1860’s.   

What microorganism caused irish potato famine? 

 The water mold phytophthora infestans 

T/F: Viruses contain nucleic acids DNA, RNA but not both unless you are a mimivirus  

 True 

T/F: All viruses contain a capsid protein coat 

 True 

What is the capsid of viruses made of? 

 Polymer of capsomeres 

T/F: All viruses contain an envelope 
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 False.  They may contain an envelope but some do not.   

What is the name for a virus without an envelope? 

 A naked virus  

T/F: Viruses are called obligate intracellular parasites due to the fact that they are unable to 

reproduce outside of a cell and outside of the cell they are non-living 

 True 

What is the term for a virus that is outside of the host in an extracellular state? 

 Virion 

How might a virus help the infected cell? 

 It changes its genome  

What are bacteriophages able to do that allows it to become virulent and kill its neighbors? 

 It can insert some of its chromosomes into the bacteria  

T/F: Viroids are double stranded DNA 

 False, they are single stranded circular RNA 

What property of viroids allows it to be stable and exist outside of the host cell? 

 The single stranded circular RNA forms a seemingly double stranded structure by intra-strand 

base pairing  

T/F: Viroids infect humans 

 False, only plants 

How do viroids enter plans? 

 They enter through wounds, anything that has a damaged area in it, it can enter.   

T/F: Viroids do not have a protein coding which in turn interferes with regulatory RNA in plants 

 True 

T/F: Viroids are easily spreadable 

 True 

T/F: Prions contain RNA or DNA 

 FALSE! They are polypeptides, they have NEITHER!  

T/F: Prions are denatured proteins 

 FALSE, they are misfolded not denatured 
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T/F: You actually make the protein in the proper form that results in prions but it misfolds and gets all 

messed up 

 True 

A prion has an increased amount of beta sheets/alpha helices and a decrease of beta sheets/alpha 

helices 

 Beta sheets, alpha helices  

What makes the cows go mad in mad cow disease? 

 The prions form aggregates and it makes your brain shut down.  The proteins come together 

and kill the neuron cells and then as a result the cow goes mad.  

What is scrapies? 

 It’s caused by prions and it is when the sheeps go and scrape themselves on things 

What is the mad cow disease version for humans? 

 Creutzfeldt-Jakob Disease (CJD) 

Where can you find CJD today? 

 Some tribes that eat each other when they die, they eat their brain and they get the disease.  

T/F: neuronal cells are the only cells that form the normal form of proteins from CJD 

 True 

 

The host contains the Prnp gene which codes for the native form of what protein? 

 PrPc 

What is the term for the misfolded protein in prions? 

 PrPSc Sc is for scrapies  

T/F: PrPSc catalyzes the refolding of PrPc into the abnormal form 

 True 
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What is the definition of metabolism? 

 Before a cell can replicate, a variety of chemical reactions must take place.  Metabolism is the 

sum of all the chemical reactions in a cell that leads to growth & reproduction in bacteria.  

A metabolic reaction that releases energy is called what? 

 Exergonic, catabolic 

A metabolic reaction that requires energy is called what? 

 Endergonic, anabolic  

Which elements make up 95% of the dry weight? 

 CHON P, S, Se 

Which element comprises about 50% of the cell’s dry weight? 

 Carbon 

Which element is the second most abundant element that comes in both inorganic and organic forms? 

 Nitrogen 

The bulk of nitrogen is in which form? 

 Inorganic, NH3, Nitrate, Nitrogen gas, Nitrites,  

Nitrogen source is converted to organic form in what? 

 Nucleotide and amino acid building blocks 

What is the order of percent composition for macromolecules? 

 Protein, RNA, Lipid, Polysaccharide, lipopolysaccharide, DNA 

T/F: facultative aerobes grow better in presence of oxygen whereas facultative anaerobes grow no 

better in the presence of oxygen 

 True  

What do you know it uses when it says hetero? 

 Organic compounds for carbon source 

What do you know it uses when it says auto? 

 It uses inorganic chemicals -CO2 
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What is an organotroph? 

 An organic compound that donates electrons 

 

What is an olithotroph? 

 Inorganic compound that donates electrons  

GO BACK TO SLIDE 8 & LEARN IT 

T/F: regardless of how an organism gets its energy, it must be able to conserve that energy as ATP 

 True 

What is the definition of free energy? 

 G. It is the energy released that is available to do work 

What does the degree’ symbol o´ stand for when its next to delta G? 

 It means it’s at standard conditions where the pH=7 and the temperature is 25C with all 

reactants initially at 1M concentrations  

 If the delta G

 
o´ of a reaction is negative, will the reaction require energy or proceed with the release 

of free energy? Is it exergonic or endergonic? 

 It is exergonic and will proceed with the release of free energy that the cell may be able to 

conserve as ATP.  It goes towards equilibrium.  

What is the general equation with ABCD for an exothermic reaction? 

 A + B  C + D + energy 

What are the two formulas for solving for delta G

 
o´? 

 Delta G

 
o´ = The sum of Gproducts – Greactants, or Delta G

 
o´= -RT ln Keq 

T/F: You can determine characteristics of the rate of reaction by knowing the free-energy (G) of the 

reaction.  

 FALSE. It says NOTHING about the rate of reaction, just if it is spontaneous or not.  

Why does it take eons to form H2O from just H2 and O2? 

 The formation of water requires that the chemical bonds of the reactants broken first  

What does activation energy even mean? How much does it require? 

 The breaking of bonds that must occur before a reaction can occur. It requires around 20-30kcal 

which cannot be supplied by free energy of motion as physiological temperatures.  

To what extent does a catalyst lower the energy? 
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 It lowers it to the amount that might be provided by free energy of motion  

What is the average energy of free motion at cellular temperatures? 

 0.6kcal 

T/F: Catalysts facilitate reactions but are not consumed or transformed in the process. 

 True 

T/F: Catalysts affect the energetics and the equilibrium of a reaction 

 FALSE, neither.   

The speed/velocity of a reaction is determined by what? 

 The activation energy  

T/F: Reactions will go fast at high temperatures but this is not feasible in living cells. 

 True 

What type of specificity do enzymes have? 

 They have high specificity and they catalyze only a single type or class of reaction.  

What kind of bonds make up the bond between the substrate and enzymes active site? 

 Weak bonds, so H bonds, ionic bonds, hydrophobic interactions, van der waals forces  

T/F: as the reaction proceeds, the product (P) is released and the enzyme (E) stays in its changed form 

 False, it returns to its original form 

LOOK AT SLIDE 17 CH 3 

What is lock & key with induced fit/ 

 When the substrate and enzyme are distorted to their transition state conformations which 

where they are then able to bind each other 

By how much do enzymes accelerate the rate faster than uncatalyzed reactions? 

 10^8 – 10^20 

T/F: Because in an enzyme-catalyzed reaction, the specificity of the enzyme’s active site ensures that 

none of the substrate is diverted to nonproductive side reactions.  Therefore, no wasteful by products 

are formed.  

 True 

T/F: Enzymes cannot distinguish between isomers & D,L forms 

 False, they can  
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What is the term for something that contains small non-protein molecules that participate in catalysis 

but are not themselves substrates? 

 Cofactors 

 

What are cofactors composed of? 

 Metal or organic or metallo-ogranic molecules 

T/F: Prosthetic groups bind tightly to E and typically bind permanently by noncovalent bonds 

 Half true, they bind tightly to E and bind permanently but it is with covalent bonds 

What’s an example of a prosthetic group? 

 The heme group in cytochromes 

Are coenzymes loosely bound or tightly bound to E? 

 Loosely 

Can one coenzyme molecule associate with a number of different enzymes? 

 Yes 

Most coenzymes are derivatives of what? 

 Vitamins: NAD+/NADH- a derivative of niacin 

Since energy is not released as heat or heat is not required, how do they get this from delta G 

problems? 

 It is provided by breaking of high energy bonds 

What are the products of the fructose biphosphate aldolase enzyme reaction? What is the substrate? 

What is the enzyme? 

 Glyceraldehyde-3-P, & Dihydroxyacetone-P; substrate- fructose-1,6-bisphosphate; enzyme: 

aldolase 

Describe the basic steps in the catalytic cycle of an enzyme: 

1. Substrate with B-1,4- linkage binds to a free lysozyme, it then creates the enzyme-substrate 

complex, then the free lysozyme releases the two products which are monosaccharides 

When does a hydrogen atom become a proton? 

 When an electron is removed, creating the positive charge  

T/F: Oxidation-reduction reactions involve electrons being donated by an electron donor and being 

accepted by an electron acceptor 
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 True 

What are the two names for the substance that is oxidized? 

 The electron donor, and the reducing agent 

 

What does Eo’ mean? 

 It is the reduction potential, or the tendency to become reduced  

RULE 1: The reduced substance of a redox couple whose reduction potential is more _____(pos/neg) 

donates electrons to the oxidized substance of a redox couple whose potential is more 

_____(pos/neg) 

 Negative, positive  

Which is at the top of the redox pair electron tower? Most reduced or most oxidized? 

 Most reduced, the bottom is most oxidized.  As electrons from donors at the top of the tower 

fall, they can be caught by acceptors at various levels below 

Which redox pair can be either electron donating or electron accepting depending on what other 

acceptors/donors are in the environment? 

 NO3-/NO2- 

RULE 2: The farther the electrons drop from a donor before they are caught by an acceptor the 

____(greater/lower) the amount of energy released/available in the oxidation-reduction reaction, 

that is delta Eo’ is proportional to ____ 

 Greater, delta Go’ 

For a redox pair, which is on the right, the reduced or oxidized? 

 Reduced, oxidized is on the left 

What’s the equation for solving for delta Eo’? 

 Delta Eo’ = Eo’oxidizing agent – Eo’ reducing agent     (more positive – more negative)  

What is the equation for calculating the free energy change with faraday’s equation? 

 Delta Go’ = -nFEo’ where N=number of e- & F =23 kcal/volt equiv 

What are the phases of metabolism? 

1. Catabolism which is fueling.   

a. Degradative metabolism, exergonic, oxidative, negative delta G, spontaneous 

2. Anabolism 

a. Biosynthesis 
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b. Polymerization 

c. Assembly  

i. Biosynthetic metabolism, endergonic, reductive, positive delta G, 

nonspontaneous  

What 3 things happen in fueling?.  

1. Energy: from oxidation of energy source in complete oxidation-reduction reaction 

2. C-skeletons: 12 intermediates (3 central pathways: EM, Krebb’s, Pentose) 

3. Reducing power: NADH + H 

T/F: The pathways of catabolism have an overall negative delta G and are therefore spontaneous 

 True 

Which phase of metabolism produces cofactors and signaling molecules called alarmones? 

 Biosynthesis  

T/F: Biosynthetic pathways may be linear, branched, or in some ways interconnected with each 

pathway being controlled en bloc 

 True 

Tryptophane family is synthesized in what type of biosynthetic pathway? (linear, branched, 

interconnected)? 

 Branched & interconnected 

Which AA family is related to chorismate? 

 L-Tryptophan 

Which AA family is related to phrephanate? 

 L-Phenyl Alanine 

T/F: Polymerization reactions can happen between nonactivated molecules 

 False, polymerization reactions consist of directed, sequential linkage of activated molecules 

into long & sometimes branched chains called polymers 

Where does polymerization of the building blocks into proteins, RNA, DNA and glycogen occur? 

 Inside the cell 

 

Where does the final steps of assembly into lipopolysaccharide, capsule and murein occur? 

 Outside the cell membrane with the help of translocases 
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What is the final product of polymerization of amino acids, nucleotides, monosaccharides, and fatty 

acids+glycerol+phosphate 

 Polypeptides, nucleic acids (RNA/DNA), polysaccharides, phospholipids  

What is the product of two amino acids added together? 

 A dipeptide  

How does the formation of a dipeptide violate the laws of thermodynamics? Which law does it 

violate? 

 It is not thermodynamically spontaneous, it violates the 2nd law, it is spontaneous for the 

breakdown of the dipeptide  

Amino Acid + ATP  

 Aminoacyl-AMP + PPi 

Aminoacyl-AMP + tRNA  

 Aminoacyl-tRNA + AMP 

How is PPi split in the first reaction? 

 Pyrophosphatase 

Aminoacyl-tRNA   

 Polypeptides + free t-RNA 

In the first step of polymerization reactions of amino acids, what does the Amino acid & ATP bind to? 

 An enzyme called aminoacyl-tRNA synthetase 

What does the t-RNA displace? 

 AMP 

After the aminoacyl t-RNA is released from the enzyme what does it bind to? 

 An m-RNA codon 

What do assembly reactions involve? 

 The chemical modification of macromolecules, their transport to prespecified locations in the 

cell and their association to form cellular structures 

What cellular structures are formed in assembly reactions? 

 Envelope, appendages, nucleoid, polysomes, inclusions and enzyme complexes  

Why must energy released as the result of oxidation-reduction reactions be conserved for cell 

functions? 
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 You do not want energy released as heat and be lost  

In living organisms, chemical energy released in redox reactions is usually conserved in the form of 

what type of bonds? 

 High-energy phosphate bonds 

Phosphate groups are attached via oxygen atoms by what two types of bonds? 

 Ester or anhydride bonds 

T/F: All phosphate bonds are high-energy bonds 

 False, ester is low energy 

Describe substrate-level phosphorylation 

 It is direct synthesis of ATP or other high energy phosphate in a direct chemical metabolic 

reaction 

Describe oxidative phosphorylation 

 It is Electron transport mediated synthesis of ATP.  Mechanism involves Mitchell’s chemiosmosis 

and generation of proton motive force  

T/F: After oxidative phosphorylation the membrane is less energized  

 True 

What happens if you have substrate level phosphorylation with an alcohol instead of an acid 

 You end up with an ester which is not high in energy 

T/F: In the electron transport chain the membrane associated electron carriers are arranged in order 

of decreasingly more negative Eo’ 

 False, they are set up of increasingly more positive Eo’ 

What is the building block of porphyrin? 

 Pyrrole 

T/F: cytochrome c contains sulfide bridges, proteins and a prosthetic group 

 True 

What is the redox site of cytochrome c? 

 The iron 

 

T/F: Cytochrome c & ion sulfur proteins donate elections 
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 False, it only carries electrons  

In cytochrome c is iron oxidized or reduced? 

 Oxidized  

The FADH2 from succinate to fumarate is donated to which complex in the ETC? 

 Complex 2 

The NADH from CAC is donated to which complex in ETC? 

 Complex 1 

How many H are taken to the environment from the cytoplasm from complex 1? 

 2 

How many H are taken to environment from cytoplasm from complex 2? 

 4 

How many H are taken to environment from cytoplasm from complex 4? 

 2 

T/F: The ETC is an alternation of electron only and then electron plus proton carriers  

 True  

What are the iron sulfur proteins in the ETC? 

 Fe2S2, and Fe4S4 

Like flavoproteins, quinones accept __ electrons and __ H’s but only transfer ____ to the next carrier 

 2e, 2H, 2e 

The generation of the proton motive force of ETC is a result of charge separation across the 

membrane with acidic moving (in/out) and alkaline moving (in/out) with regard to H/OH 

 Acidic moves out (H+) and alkaline moves in (OH-) 

The membrane bound ATPase of ETC does ATP synthesis as proteins (enter/exit) cell? 

 Enter 

What is the net amount of ATP produced in fermentation? 

 2 

Why is the rate of fermentation so fast? 

 Because so little energy is produced 
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T/F: Fermentation uses oxygen 

 False, that’s why it’s fermentation. There is no TCA cycle or ETC  

What’s another name for the Embden-Meyerhof Pathway? 

 Glycolysis 

T/F: There is no ATP formed from oxidative phosphorylation in fermentation 

 True 

What are the two high energy phosphates in glycolysis that make ATP? 

 1,3 diphosphoglycerate and PEP  

In fermentation where do the only two ATP come from? 

 The 2 that are produced in glycolysis 

What is used to donate hydrogens back to pyruvate in fermentation? 

 NADH + H+ 

What is the terminal external electron acceptor in aerobic respiration? 

 Oxygen 

Fill in the blanks with the amount of C’s they possess: Pyruvate __ is oxidized to acetyl-coA ___ which 

enters the TCA cycle by condensing with oxaloacetate ___ to produce citric acid 

 3, 2, 4 

Complete oxidation of pyruvate gives how many CO2? 

 Three 

How many moles of NADH, GTP & FADH2 are produced per pyruvate? Giving how many ATP? 

 4 moles of NADH = 12 ATP, + 1 FADH2 = 2 ATP, +1 GTP = 15 ATP 

Since you make two pyruvate for every glucose, how many ATP are produced in the CAC? 

 30 net ATP 

 How many ATP total per prokaryotic cell? Eukaryotic? 

 38, 36 

What are the three intermediates of citric acid cycle with C6? 1 with C5? 5 with C4? 1 with C2? 

 C6= citrate, aconitate, isocitrate all with 3- charge, C5= alphaketoglutarate with 2- charge, C4= 

Succinyl CoA, succinate, fumarate, malate, and oxaloacetate with 2- charges (suc Coa has no charge) C2= 

acetyl CoA, no charge  



Angela Corrigan 
DISCLAIMER: I MADE THIS EXAM BASED OFF POWERPOINTS AND MY RESPONSES ARE IN MY OWN 

WORDS, THERE MAY BE ERRORS INCLUDED IT IS YOUR RESPONSIBILITY TO VERIFY 
 
 

Most of the energy from pyruvate in aerobic respiration is derived from which part of respiration? 

 The electron transport which creates a proton motive force  

What is the catalyst for conversion of proton motive force into ATP? 

 ATP Synthase  

Describe everything about the Fo proton conducting channel 

 ab2c12: Protons channel across the membrane between a & c12 subunits.  The proton 

movement drives rotation of c proteins, generating a torque transmitted to F1 by the gamma/epsilon 

subunits causing conformational change in beta subunits.  

Describe everything about F1 catalytic multisubunit headpiece: 

 Located on cytoplasmic side of membrane and catalyzes synthesis of ATP.  Contains 

Alpha3beta3gamma, epsilon and delta  

What is anaerobic respiration? 

 It is biological oxidation in which the terminal electron acceptor is usually an inorganic molecule 

(external) other than oxygen 

When carbon dioxide is used as an electron acceptor for anaerobic respiration, what is the resulting 

product? 

 Methane or citric acid 

T/F: Gluconeogenesis is a part of fueling 

 True 

In Gluconeogensis what is taken from the citric acid cycle to start the reverse of glycolysis again? 

 Oxaloacetate  

How is glucose activated to polymerize? 

 It is activated by reacting with UTP to form UDP-Glucose/ADP-Glucose 

How are nucleotides activated to polymerize? 

 They are first converted to their Tri-P forms (ATP, GTP, etc.) 

 


