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BIOL 240 ( GENERAL  MICROBIOLOGY ) – Cumulative Terms and Concepts    5/18/2009 
Tortora et al. Chapter:  
2.  Atoms, molecules; nucleus, protons, neutrons; electrons.  

Chemical bonds: covalent, ionic (cation, anion), 
hydrogen bond.   Energy:  endergonic reaction s, 
exergonic reactions ; synthesis/ anabolism 
(condensation/ dehydtration reactions ), 
Decomposition/ catabolism (hydrolysis  reactions).   

Water – polar, solvent, H-bonds, Hydrophilic, Hydrophobic.  
dissociates (ionization/dissociation = H+, -OH) = pH.  
Acid, Base.  pH Buffers 

CHNOPS;  Carbon Skeleton, functional groups (hydroxyl, 
amino, sulfhydryl, carboxyl, phosphate).  Carbohydrates 
(CH2O) = mono/di/poly-saccharides, Isomers;  Lipids = 
hydrophobic, mostly CH, tryglycerides (saturated fat, 
unsaturated oil); pigments, steroids/cholesterol, 
phospholipids.  Proteins = amino acids; enzymes, 
transporters, toxins, movement, hormones.  Primary, 
�V�H�F�R�Q�G�D�U�\�����.-helix, �E-pleated sheet)  tertiary, 
quaternary protein structure.  –SH, disulfide bridges 
(cysteine).  Nucleic Acids = DNA, RNA.  
Ribose/deoxyribose, nucleotides, purines (A, G), 
pyrimidines (C, T, U), double helix, hydrogen bonds (A=T,  
G�{C), phosphate-sugar-base;  ATP. 

4.  Prokaryote, Eukaryote – comparison.  Glycocalyx – 
capsule, slime layer.  Flagella – runs and tumbles; 
counterclockwise and clockwise rotation (“corkscrew”).  
Axial filaments/ endoflagella, Fimbriae, Pili.   

CELL WALL: peptidoglycan (NAG-NAM)n;  Polypeptide 
crosslinks; D-amino acids; Gram + vs. Gram - Cell Walls.   
Techoic acids (wall & lipo-);  Outer membrane, O-antigens 
and Lipid A = Lipopolysaccharide outer leaflet.  Gram stain 
Mechanism.  Plasma Membrane – Fluid Mosai c Model  
(“proteins afloat in a sea of phospholipids”; integral & 
peripheral membrane proteins).  Chromatophores, 
thylakoids, Simple Diffusion, Facilitated Diffusion, Active 
transport.  Isotonic, Hypotonic, Hypertonic solutions.  
Osmosis/ osmotic pressure.   Nucleoid, cytoplasm;  
Endospores  – sporulation, germination, vegetative cell.  

Eukaryotic Cells: Flagella & Cilia (9+2 microtubules); Euk. 
Cell walls = cellulose, chitin, glucan/mannan;  Cytosol, 
Cytoskeleton (actin microfilaments, tubulin microtubules, 
keratin/lamin intermediate filaments – very dynamic 
structure and movement, cytoplasmic streaming;  
Endocytosis  (Phagocytosis, Pinocytosis) & Exocytosis, 
Lysosomes.  Nucleus, Lysosome, Vacuole, Mitochondria, 
Chloroplasts.  Endosymbiosis Theory.  

5. Metabolism, enzymes , cofactors, regulating enzyme 
activity; coenzymes, feedback inhibition , Catalysis , 
Activation Energy .  reaction rate.  Denaturation, 
ribozymes, Redox reactions ; Reduction, Oxidation.  ATP.  
Ribozymes. Reduction, Oxidation; Carbohydrate 
catabolism: Glycolysis (invest 2 ATP, harvest 4 = 2 net; 6C 
glucose �Æ 6CO2 + H2O + Energy.     
(6 NADH, 2FADH2, 4CO2, 2 ATP per glucose in TCA 
cycle ), Electron Transport Chain (ETC; Proton Motive 
force , Chemiosmosis , Ubiquinone/Q, Cytochrome C, 
Cytochrome C Oxidase, O2; ATP Synthase ).  
2ATP/FADH2, 3ATP/NADH .  Prokaryotes harvest 38 
ATP/glc, Eukaryotes harvest 36 ATP/glc.  Anaerobic 

Respiration:  Nitrate, Sulfate, or Carbonate electron 
acceptors – none yields as much energy as O2.  
Fermentation = only 2 net ATP/glc; organic electron 
acceptor with lots of energy left over – regenerates 
NAD+ for glycolysis.  Anabolic and catabolic 
pathways are tied together (feed off of each other 
for Carbon and Energy) !! 

6. MICROBIAL GROWTH:  Physical Requirements (Temp 
= psychro-, meso-, thermo-philes; pH = acido-, neutero-, 
alkalo-philes;  Osmotic pressure = halophiles/ ”salt-
lovers”);  Chemical Requirements  C, N, S, P & Trace 
elements; O2 (toxic = Singlet, Superoxide, Peroxide 
anion, Hydroxyl radical): obligate aerobes, facultative 
aerobes , obligate an -aerobes, aerotolerant 
anaerobes, microaerophiles .  –    Superoxide 
Dismutase, Catalase, Peroxidase .   Culture Media:  
Chemically Defined, Differential, Selective.  Binary 
Fission .  Bacterial growth curve (lag, log, stationary, 
death phases).    

8. MICROB. GENETICS:  Genetics, Gene, Genome, 
Genotype, Phenotype.   E. coli as Model Organism.  
Central Dogma :  DNA (replicates) �Æ (transcription) 
RNA �Æ (translation) Proteins ; DNA: A=T, G�{C.  Semi -
Conservative & Bidirectional Replication , Antiparallel 
Strands, Origin of Replication,  5’ �Æ3’ synthesis , DNA 
Polymerase (III), RNA Primase , RNA Primers, template 
strands, DNA Ligase.  Continuous leading strand, 
discontinuous Lagging Strand Synthesis.   

�x Transcription:  RNA Polymerase;   mRNA, tRNA , rRNA, 
5’�Æ3’ from PROMOTER on DNA template, unidirectional 
synthesis!  Codons/Genetic Code  – stop (UAA, UAG, 
UGA) and start (AUG) codons.  Translation:  mRNA + 
tRNA with Amino Acid attached (and AntiCodon) + Small 
Ribosomal subunit + Large Ribosomal subunit.   
Ribosome  moves 5’�Æ3’ along mRNA template,  Peptide 
synthesized Amino (N) Terminus �Æ Carboxyl (C) 
Terminus according to mRNA codons starting with 
AUG/methionine.  Constitutive Enzymes, Repressible 
Enzymes, Inducible Enzymes .     

�x OPERONS: = promoter + operator + struct ural genes, 
regulated by a Repressor protein .  Lac Operon 
(catabolic)  = ON if Lactose present (repressor OFF when 
BOUND by lact. signal) AND glucose absent;  Trp 
Operon (anabolic/ biosynthetic) = ON if Trp end product 
NOT in excess and bound to Trp Repressor (repressor 
OFF when UNBOUND by Trp signal).  MUTATIONS: 
chemical and radiation mutagens .  Missense, 
Nonsense, Frameshift mutations.    (& “Silent” 
mutations).  Horizontal Genetic Transfer:  
Transformation  (Griffiths:  R�ÆS pneumococcus), 
recombination/crossover into chromosome (“homologous 
gene replacement”), Conjugation  (F factor / Plasmid , 
sex pilus, Hfr Cells; F+ donor cells, F- recipient cells).  
Bacteriophage Transduction .  R-Factors (MDR), 
Transposons. 

 

�x Know Major differences Between:  Bacteria, Archa ea, 
Protozoans, Algae, Fungi, and Helminths (Ch. 11 -12). 
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Microbiology Final – Cumulative Portion ( Spring 2009 ):  Study Questions 
 

Possible  Short Essay Topics   (be prepared to draw diagrams as well!): 
 
 
1. Describe and give examples of each level  of protein structure .  DRAW diagrams of comparisons. 
 
2. Describe 6 properties  of DNA structure and DNA replication that are essential to its successful 

synthesis, structure, and function.  
 
3. Compare and contrast  8 characteristics  that distinguish between Prokaryotic  and Eukaryotic cells.  
   
4. Name and describe the prevailing model on the structure of biological membranes.   
 
5. Compare simple diffusion and active transport of a solute across a cellular membrane.  What properties of 

the solute affect by which method and in which direction it will be transported?   
 

 
6. Diagram and describe an example of energetic coupling  in a cell.  Define energetic coupling.  
 
7. Diagram and describe how enzymes speed up chemical reactions, and how they affect the energy and 

equilibrium of a reaction.  Describe 6 different physical and chemical factors that can regulate enzyme 
activity.  How do the conditions that affect enzymes also affect metabolism and growth? 

 
8. Compare/contrast the energy inputs and outputs  of aerobic respiration vs. fermentation.   Include all 

phosphorylated compounds and high energy electron carriers.  
 

 
9. Distinguish between the starting sequences and ending sequences and enzymes used to initiate, 

polymerize, and terminate Replication , Transcription , and Translation . 
 
10. Diagram the s tructure of an Operon , and label and define the function of at least 5 protein and DNA 

components involved in its function and regulation.  
 
11. Distinguish between the three types of significant Point Mutations in DNA, and compare the possible 

severity of each type of mutation on an organism’s phenotype. 
 
 
 
** Once again:  concentrate on the study questions first , and see how the detailed terms fit 

into these most important concepts.   
Then, concentrate on the bolded and italicized terms !  ** 

 

** Pay particular  attention to Chapters 2, 4, 5 & 8 . ** 
 

Terminology from Ch’s 1 -5 should already be part of your personal biological vocabulary!!  
***  Also, Make sure you are still familiar with the major differences  between the 

Prokaryotic and Eukaryotic Microbes & Virus es in Chapters 11 -13!!   *** 
 

NOTE:  The Cumulative Portion is 33% (50pts.) of the Final Exam.  So take it seriously, review and 
practice the essays, but try not to spend too much time on the older material!! 


