 BIOLOGY 1407 LEARNING OBJECTIVES
EXAM 2
BIOLOGY 1407 - CHAPTER 27
PROKARYOTES:  THE ORIGIN OF METABOLIC DIVERSITY
1. Describe the distinguishing characteristics of prokaryotes. 

2. Identify the three basic bacterial shapes and how they may aggergate. 

3. Compare the characteristics of prokaryotes and eukaryotes. 

4. Describe the structure of a bacterial cell. 

5. Explain the concept of Domain.  Differentiate between the domains Archebacteria, Eubacteria and Eukarya. 

6. Review structural variation seen in the cell wall of gram positive vs. gram negative bacteria.  How does the Eubacterial cell wall compare to that of Archebacteria? 

7. Define pili and sex pili. 

8. Identify three types of motility seen in bacteria. 

9. Define taxis. 

10. Explain/define binary fission, transformation, transduction, conjugation and endospores. 

11. Review prokaryotic metabolic diversity: heterotrophs vs. autotrophs. 

12. Differentiate between chemoheterotrophs and photoheterotrophs as well as photosynthesis, bacterial photosynthesis and chemosynthesis. 

13. define symbiosis, commensalism, mutualism parasitism.  

14. Review nitrogen metabolism. 

15. Distinguish between aerobes, facultative anaerobes and obligate anaerobes. 

16. Review the characteristics of the major groups of Prokaryotes (bacteria). 

A. Archaea
    1. Thermophile
    2. Methanogens
    3. Strict Halophile
B. Bacteria
    1.Typical Coccus, Bacillus and Spirillum, Gram Positive and Gram 
        negative
    2. Spirochetes - axial filament
    3. Chlamydias 
    4. Actinomycetes 
    5. Mycoplasmas 
    6. Cyanobacteria 
17. Describe the characteristics and ecological importance of the division Cyanobacteria. 

18. List and explain Koch's Postulates. 

19. Define exotoxin and endotoxin.  What is their role in disease? 

20. Give the important ecological roles of bacteria. 

 

BIOLOGY 1407 - CHAPTER 28 
THE ORIGINS OF EUKARYOTIC DIVERSITY
1. Identify and define the characterize of eukaryotes. 

2. Review the origin of eukaryotic cells, the endosymbiotic theory and the origin of the endomembrane system. 

3. Review the old five kingdom system of classification and how it is inadequate for both the monera and the old Kingdom protista. 

4. Review the diversity of protistan characteristics and why protistan taxonomy is in a state of flux. 

5. Identify the characteristics and evolutionary place of the Parabasala and Diplomonadida in eukaryotic evolution. 

6. Review the characteristics of the Euglenozoa recognizing the cahracrteristics of the Phyla Euglenophyta and Kinetoplatida.   

7. List the characteristics of the Chromlveolata and the Alveolates including the characteristics of the phyla : Dinoflagellata, Apicomplexa and Ciliophora. 

8. List the characteristics of the candidate Stramenopila including the phyla Bacillariophyta, Oomycota and Phaeophyta. 

9. List the characteristics of the Amoebozoa including the phyla Myxogastrida, gymnamoeba, Entamoeba and Cellular Slime Molds. 

10. Review the characteristics of the Archaeplastida including the phyla Rhodophyta, Chlorophyta and Charophyta, kingdom Plantae. 

11. Review the characteristics of the RhizariaIncluding the phyla Radiolaria and Foraminifera.
12. Review the origin of multicellularity. 



EXAM 2 NOTES
BIOLOGY 1407 - CHAPTER 27
PROKARYOTES AND THE ORIGIN OF METABOLIC DIVERSITY
9. Describe the distinguishing characteristics of members of kingdom Monera. 

A. 3.5 billion years, oldest fossils found in Northwest Australia 

B. 3800 species 

C. Considerable range of habitat, nutrition and respiration. 

D. Can tolerate temperatures from far below 0o to 360o C near oceanic vents 

E. Can remain dormant for up to 10,000 years 

F. Prokaryotic 
G. Cell division by binary fission
10. Briefly compare the structure of prokaryotes and eukaryotes. (Know) 

	PROKARYOTES
	EUKARYOTES

	No histone proteins
	Histone proteins

	No nuclear membrane
	Nuclear membrane

	Binary Fission
	Mitotic cell division

	No membrane bound organelles
	Membrane bound organelles

	Most have cell walls with peptidoglycans
	Cell walls other than peptidoglycans

	Flagellum composed of a single strand of flagellin
	Flagellum composed of nine double and two single microtubules

	Flagellum rotates
	Flagellum does not rotate

	Photosynthetic lamellae
	No comparable structures

	70s ribosomes
	80s ribosomes

	1 to 10 micrometers in diameter or length.
	10 to 100 micrometers in diameter or length. 


11. Describe the structure of a bacterial cell. 

A. Coccus, bacillus, spirillum 

B. Most have cell walls that contain peptidoglycans which are composed of complex polysaccharides cross linked by polypeptides. 

C. Gram-positive - mostly peptidoglycans - stain blue or violet. 

D. Gram negative - contains peptidoglycans but also contains additional lipopolysaccharides and lipid proteins as wall material, has an outer membrane and a capsule or slime layer - stain red. 

E. Fimbriae – cytoplasmic extensions used for adhesion to surfaces
F. Pili – cytoplasmic connection between bacterial cells for the transfer of DNA 
G. Flagella - For locomotion. 

H. Nucleoid - region of the cell where the genetic material is located 

I. Some contain magnetite in their cytoplasm. 

J. Archaebacteria have NO peptidoglycans but walls of complex protein/lipid complexes. 

K. Mycoplasma - no cell wall, smallest living cells. 

L. Chromosome - loop of DNA, no histones, no mitosis 

12. Review prokaryotic metabolic diversity: heterotrophs vs. autotrophs, and bacterial photosynthesis vs. chemosynthesis. 

A. Heterotrophs 
1. Chemoheterotrophs - secure organic compounds (carbon source) from the environment, Types - parasites, saprobes, symbiosis (mutualism, commensalism, parasitism) 

2. Photoheterotrophs - use light as a source of energy (to synthesize ATP) but use C-compounds from other organisms as a carbon source. 
Purple nonsulfur bacteria 

B. Autotrophs 

1. Photoautotrophs - 
· Cyanobacteria - Photosynthesis like eukaryotes, produce O2 and contain chlorophyll a. 

· Photosynthetic bacteria - Bacteriochlorophyll - no O2 produced, produce S2 and use H2S as a H2 source. 

· Purple sulfur bacteria. 

· Green sulfur bacteria 

2. Chemoautotrophs - oxidize inorganic compounds as a source of energy, use this energy in the reduction of carbon. 
· Oxidize H2S, NH3, S2, Fe compounds as a source of energy. This energy is used in the synthesis of organic compounds (food)
C. Nitrogen  Metabolism 

1. NH3 to NO2 - Autotrophic 

2. Denitrofiers - NO2 or NO3 to N2 - Autotrophic 

3. Nitrogen Fixation - N2 to NH3 - Autotrophic or Heterotrophic 

13. Distinguish between obligate aerobes, facultative anaerobes and obligate anaerobes. 

A. Obligate aerobes - Require oxygen for respiration. 

B. Facultative anaerobes - Do not use oxygen but can tolerate its presence. 

C. Obligate anaerobes - Do not use oxygen in respiration and killed by it. 

14. Review prokaryotic reproduction including fission, spore formation and three mechanisms of genetic recombination (transformation, conjugation, and transduction) that take place in bacteria. 

A. Binary Fission - Cell division carried on by prokaryotes. Involves the duplication of the single chromosome, its attachment to the plasma membrane, separation of chromosomes and division of the cytoplasm. 

B. Endospores - very resistant to environmental extremes, very long lived. 

C. Plasmids - fragments of DNA that exist separate from the chromosome 

D. Episomes - plasmids that insert into the chromosomes 

E. Transformation - Involves the absorption of DNA from the environment and the subsequent change in phenotype caused by the new DNA. 

F. Transduction - Involves the transfer of DNA from one bacteria to another by a virus, can change the phenotype of the recipient. 

G. Conjugation - A process in which DNA is transferred from one bacterium to another through a conjugation tube. The recipient is the F- type while the donor is the F+ type. 

15. Domaine Archaea, Domain Bacteria, Domain Eukarya
16. Review the characteristics of the major groups of Prokaryotes (bacteria). 

A. Domain Archaea
1. Thermoacidophiles - High temperature (70-75o C) and low pH (.9) 

2. Methanogens - produce methane from the reduction of carbon dioxide.  Cow gut, ocean bottom, volcanic vents, produce 2 billion tons of methane yearly. 

3. Strict Halophiles - High salinity and 11.5 pH. 

B. Domain bacteria
1. Typical Coccus, Bacillus and Spirillum 
2. Spirochetes - axial filament, flagella that run the cell length between a flexible cell wall and an outer envelop. 

3. Chlamydias - spheres, intracellular parasites, 0.2-1.5um in diameter.
4. Actinomycetes - Long rods that form branched fungus-like filaments, bud spores from the filament tips.
5. Mycoplasmas - no cell walls, smallest cells, 0.1-0.2um, most parasitic.

6. Cyanobacteria 

1. 1700 species, many are nitrogen fixers. 

2. Cell wall of peptidoglycans with muramic acid and diaminopimelic acids. 

3. Cell wall often covered by a slime layer 

4. Can exist in extreme environments 

5. Contain chlorophyll a, thus carry on photosynthesis as higher plants liberating oxygen from the hydrolysis of water. 

6. Heterocyst - enlarged cells involved in nitrogen fixation, contain the enzyme nitrogenase, do not contain photosynthetic pigments. 

7. Contain unique accessory pigments, phycobiliproteins organized into phycobilosomes. 

· Phycocyanin - blue 

· Allophycocyanin - blue 

· Phycoerythrin - red 

16. Describe the characteristics and ecological importance of the division Cyanobacteria. Cyanobacteria are significant photosynthesizers, live in many rather hostile environments, are major nitrogen fixers, are autotrophic symbionts in many symbiotic associations and their ancestors were among the first photosynthetic organisms.

17. Koch"s Postulates for the isolation of disease causing organisms. 

· Isolate the pathogen from all diseased individuals. 

· Grow in pure culture 

· Introduce into experimental animals which develop the disease. 

· Isolate the same pathogen from experimental animals with the disease. 

18. Bacterial Toxins 

· Exotoxins 

· Endotoxins 

18. Give the important ecological roles of bacteria. Bacteria are major decomposers in the nutrient cycles of the ecosystem, major nitrogen fixers, exploit many environments unfit for other life forms and are involved in many symbiotic associations ranging from multualistic to commensalistic to parasitic. 

 



BIOLOGY 1407 - CHAPTER 28 
THE ORIGIN OF EUKARYOTIC DIVERSITY 

1.    Eukaryote Characteristics

· Membrane Bound Nucleus 

· Mitochondria, Chloroplast, 

· Endomembrane Systems 

· Cytoskeleton 

· 9 + 2 Flagella 

· Chromosomes, Linear, Proteins 

· Diploid Life Cycle 

· Mitosis, Meiosis, Sex 

2.   Phylum Parabasala 


· Multiple Flagella
· Golgi-like Parabasal Body
· Have reduced mitochondria called hydrogenosomes that generate some 
            energy anaerobically 
· Mitochondrial DNA in Chromosome
3.   Phylum Diplomonadida

· Nonfunctional mitochondria - mitosomes 
· Mitochondrial DNA in Chromosome
· No Chloroplast
· Multiple Flagella
· Two Equal Sized Nuclei (n)
· Simple Cytoskeleton
4.   Euglenozoa

· Euglenozoa is a diverse clade that includes predatory heterotrophs,
photosynthetic autotrophs, and pathogenic parasites
· Mitochondria with discoid cristae 
· The main feature distinguishing them as a clade is a spiral or crystalline rod of unknown function inside their flagella
· This clade includes the kinetoplastids and euglenids 
        Phylum Euglenophyta
· Photosynthetic pigments are Chlorophyll a and b, carotenoids and xanthrophyll. Some have no chloroplast and are heterotrophic, while others are heterotrophic in the absence of light. 

· No true cell wall, but the cell surface is supported by flexible internal protein plates, the pellicle. 

· Usually have from 1 to 3 apical flagella. 

· Ex. Euglena sp. 

       Phylum Kinetoplastida
· All symbiotic, some parasitic 

· Single large mitochondria 

· An organelle, the kinetoplast which contains extranuclear DNA. 

· Trypanosoma 

5.    Alveolates
· Photosynthetic Dinoflagellates, Parasitic
Apicomplexans and Ciliates 
· Small Membrane Bound Cavities Below
Cell Surface 

· Stabilize Cell Surface 

· Ion and Water Transport 

        Phylum Dinoflagellata
· Most are unicellular with some being colonial. Several species are symbionts of reef building coral. 

· Most are marine and are major photosynthetic food producers in the oceans. 

· The cell wall is composed of overlapping cellulose plates. 

· Two Flagella extend from a transverse and longitudinal groove in cell wall. The lashing of the flagella results in a whirling motion. 

· Photosynthetic pigments are Chlorophyll a and c with a mixture of carotenoids, including peridinin which is unique to this phylum. Often have brownish chloroplast. A few are not photosynthetic. 

· Cell division is unique with all division of the chromosomes occurring inside the nuclear envelope. 

· Large populations of some species may be toxic, ie. Red Tide. 
        Phylum Apicomplexa
· All members of this phylum are parasitic on animals. 

· These organisms have complex life cycles involving both sexual and asexual reproduction and often 2 or more host. All members produce infectious cells called sporozoites at some point in the life cycle. 

· The apex of tip of the sporozoites possesses an organelle that is specialized for penetrating the host cell. 

· Ex. Plasmodium sp. - The causative organism of malaria 

        Phylum Ciliophora
· Cilia , short hair-like extensions, are used in locomotion and assist in feeding in many. 
· Some use leg-like bundles of fused cilia called cirri for locomotion. 
· Most are unicellular and inhabit fresh water 

· Most complex unicellular organisms, possess highly derived organelles such as the contractile vacuole, macronucleus and micronucleus. 

· The macronucleus may contain over 50 copies of the genome and is normally involved in day to day activities of the cell and is active in asexual reproduction by binary fission. 

· The micronucleus is much smaller although a cell may contain from 1 to 80 depending upon the species. The micronucleus is not involved in day to day activities or asexual 
· reproduction. It is involved in conjugation, a sexual process which increases genetic variation. 

· Most Advanced Protists - Ex. Paramecium sp. 

5.  Stremenopila - Phyla Phaeophyta, Oomycota, Bacillariophyta
        Phylum Phaeophyta - Brown Algae
· Largest, Most Complex Protists 

· All Multicellular 

· Almost all are cool marine 

· Photosynthetic pigments are chlorophyll a and c, with the brown carotenoid fucoxanthin. 

· Cell walls contain cellulose and the commercially valuable compound algin. 

· Most show an alternation of generations with either isomorphic or heteromorphic alternations of generations. 

        Phylum Oomycota - Water Molds
· More complex water molds. 

· Saprophytic to parasitic. 

· Coenocytic thallus with few septa. 

· Diploid vegetative mycelium. 

· Asexual reproduction by diploid zoospores. 

· Sexual reproduction is oogamous involving an oogonium and antheridial hypha. 

· Saprolegnia parasitica - Commonly attacks fish and fish eggs. 

· Phytophthora infestans - Causative organism of late blight of potato and tomato. 

        Phylum Bacillariophyta - Diatoms
· Most members of this group are unicellular and have overlapping cell walls of silica and an organic matrix. 
· Centric - disk shaped, Pennate - elongate or cigar shaped. 

· Many of these organisms store food as oils which assist them in floating since many are members of the marine and freshwater plankton. 
· These organisms are responsible for a major portion of the photosynthetic out put of both marine and freshwater environments. 

· Photosynthetic and accessory pigments are chlorophyll a and c, yellow and brown carotenoids and xanthrophylls. 

· Most move by a peculiar gliding movement caused by chemical secretions. 

· Reproduction is usually asexual, sexual reproduction is rare. 

6. Archaeplastida
        Phylum Rhodophyta - Red Algae
· Mostly found in tropical marine environments and most are multicellular 

· Chlorophyll a, carotenoids, phycobillins and chlorophyll d in some 

· Cell walls contain cellulose, agar and carageenan. 

· Several species are calcareous, meaning that they deposit calcium carbonate and are important reef builders. 

· Appear to have evolved from a symbiotic relationship between cyanobacteia and another prokaryote. 
· Algae seem to have evolved along at least three different lines and chloroplast seem to have evolved at least three different times. These lines are the red line, the brown line and the green line. 

        Phylum Chlorophyta
· Members of this phylum range from unicellular to colonial to multicellular. 

· Most are fresh water inhabitants, but some live in marine environments, some are terrestrial and others symbiotic. 

· Chlorophyll a and b are the primary photosynthetic pigments as in land plants. Secondary pigments are also like those of terrestrial plants and it is thought that the green algae are the ancestors of terrestrial plants. 

· Some enter into symbiotic associations with fungi forming lichens. 

· Many have complex life cycles involving both sexual and asexual stages. 
· Asexual reproduction includes mitotic cell division, fragmentation and zoospore production. 

· Sexual reproduction is varied with gamete morphology being the distinguishing factor. 

· Isogamy - Gametes are identical 

· Anisogamy - Gametes differ in size or morphology. 

· Oogamy - Flagellated sperm fertilizes a nonmotile egg. 

· Some multicellular greens include sexual and asexual reproduction into a distinct alternation of generations. This includes a haploid sexual phase the gametophyte and a diploid asexual stage the sporophyte. 

        Phylum Charophyta
         Shared Derived Characteristics with Land Plants
· Rosette Cellulose Synthesizing Complex 

· Same Peroxisome Enzymes 

· Ultrastructure of Sperm 

· Multicellular sex organs with a sterile jacket of cells. 

· Formation of a phragmoplast during cytokinesis.  The phragmoplast is composed of a linear array of cytoskeletal elements and vesicles derived from the Golgi which align themselves at the mid point of the cell during cytokinesis.  

· Examples:  Chara  

8.    Amoebozoa
        Phylum Myxogastrida - Plasmodial slime molds 

· 500 species 

· saprophytic 

· Body called a plasmodium which is a multinucleate mass of cytoplasm. 

· Produce resistant bodies called sclerotia 

· Most produce upright sporangia, diploid nuclei stream into the sporangium, meiosis produces haploid spores, spores fuse to form a diploid zygote. The zygote develops into a diploid plasmodium. 

        Phylum Dictyostelida - Cellular slime molds 

· Exist most of the time as amoeba-like unicells. 

· Saprophytic 

· 35 species. 

· Saprophytic. 

· Most are non-flagellated. 

· During adverse conditions, under the influence of cAMP thousands of cells aggregate to form a multicellular pseudoplasmodium. A fruiting body develops which releases haploid spores. 
· These spores become individual amoeba-like cells. 

       Phylum Gymnamoeba

· All Unicellular

· No Flagella

· Lobate Pseudopodia

· No Sexual Reproduction

9.    Rhizaria.
        Phylum Radiolaria
· Animal-like single celled
· Shell of silica
· Filamentous pseudopods, used for feeding and buoyancy
· Mostly marine
· Radiolarians and Heliozoans
        Phylum Foraminifera
· The cell is covered by a porous, multi-chambered calcium carbonate shell. NOTE: THIS IS NOT A CELL WALL BUT A SHELL. 

· All are marine with many living in the sediment or attached to plants or rocks. Only a few are planktonic. 

· Pseudopods extent through the pores of the shell and are used mostly for  feeding 
· Foram shells make up a large portion of many tropical marine sands and sedimentary rocks. 

