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IBiology I Lecture Notes 8 	 Kingdom Monera 

References (Textbook - pages 362-372, ab Manual - pages 89-94) 

Major Characteristics 

1. 	 The Kingdom Monera includes bacteria and blue-green algae 

2. 	 All are microscopic and unicellular 

3. 	 All are prokaryotic - their genetic material (DNA) is not organized into a well

defined nucleus 


4. 	 Cells lack many organelles found in the eukaryotic cells of members of other 

Kingdoms 


5. 	 Nutrition is mostly by absorption (heterotrophic) from a host cell or organism, 
however, some are photosynthetic or chemosynthetic (recall these aTt! 2 types o£QJ4totrophs) 

Reproduction is asexual by fISsion or fragmentation (recall tnito.fis i.f nudear division and 

bacteria do "ot h(llle a "uc/e.us) 

Classification 

1. The Kingdom Monera can be divided into 2 Divisions (SchiZJ}phyta and Cyanophyta) 

A. 	 Division is a taxon similar in rank to the taxon called a Phylum 

B. 	 Inpractice, many botanists use the term Division rather than Phylum, whereas 
many zoologists use the term Phylum rather than Division 

C. 	 The 5 Kingdom ClassifICation System (see Lab Manual , pages 85-88) used as 
a standard for General Biology classes at DSCC uses both terms 

2. 	 Division Scbizopbyta 

A. 	 Includes close to 2,000 different kinds of bacteria 

B. 	 Occur in nearly all types of environments on earth 



3. 	 Division Cyanopbyta 

A. 	 Includes the cyanobacteria or blue-green algae 

B. 	Cyanobacteria are normally larger than bacteria of Division Schizophyta 

c. 	They possess chlorophyll and carry on photosynthesis 

Structure of Bacterial Cell 

(See Handout ofFigure - Generalized Body Plan ofBacterium) 

1. 	 Structural Features 

A. 	Nucleoid - the central region of the cell where DNA isfound 

B. 	 DNA 

1) 	 Bacteria have a singular, circular loop of DNA 

2) 	 A bacterial cell may also contain a plasmid - not sbown on Handout of 
Generalized Body Plan of Bacterium 

3) 	 A plasmid is a extra-chromosomai ring ofaccessory DNA in the 
cytoplasm of bacterial cells 

C. 	 Ribosomes 


1) Are usually smaller than the ribosomes of eukaryotic cells 


2) Have a similar function - protein synthesis 


D. 	 Cell wall 


1) Like plant cells, bacteria have a cell wall 




2) The cell wall surrounds the plasma membrane 

3) It is semi-rigid and permeable 

4) [t helps maintain cell shape and resists rupturing of cell 

5) The cell wall contains peptidoglycan molecules 

6) Gram positive (+) bacteria have a thick layer ofpeptidoglycan and turn 
purple when exposed to a Gram Stain Procedure 

7) Gram negative (-) bacteria have a thin layer ofpeptidoglycan and turn 
pink when exposed to a Gram Stain Procedure 

E. 	 Plasma membrane - a lipid bi-layer like in eUkaryotic cells 

F. 	 Capsule 

I) Sometimes called a slime layer 

2) A polysaccharide layer that protects bacteria 

G. 	 Appendages (2 types in bacteria) 

J) 	 Flagella 

a) Long appendages 

b) Rotate to provide propulsion 

c) Some bacteria have only one, other bacteria may have many 

d) Are used for locomotion 

2) 	 Pili 


a) Hollow, hair-like projections 


b) l~lade ofprotein 


c) Used to attach to other cells 




2. 	 Tbree Common Shapes of Bacteria 

A. 	Coccus - round shape 

o 

B. 	 Bacillus - rod shape 

or 

c. 	Spirillum - spiral shape 

3. 	 Formation of Endospores 

A. 	Some very deadly bacteria produce endospores 

B. 	 When faced with unfavorable environmental conditions a portion of the 
cytoplasm and a copy of the chromosome will dehydrate andform an 
endospore 

c. In some bacteria the original bacterial ceU deteriorates and the endospore is 
released 

D. 	 The endospore can tolerate harsh conditions and survive for long periods of 
time 

E. 	 Whenfavorable conditions return, endospores re-hydrate and become a 
typical bacterial cell again 

F. 	 anthrax endospores have been known to survive 1,300 years and still 
germinate into infectious bacteria 



Reproduction of Bacteria 

I. 	 Bacteria reproduction is asexual 

2. 	 Cell division occurs but it is NOT mitosis 

3. 	 Mitosis is the division of the cell nucleus and requires formation of a spindle 

neither of which occur in prokaryotic cells like bacterill 


4. 	 Prokaryotes (organisms tlrat Irave prokaryotic cells) are haploid (N = I). They have only 1 
circular chromosome. 

5. 	 There are no chromosome pairs - so no diploid (2N) condition 

6. 	 Binary fission is the asexual method of reproduction in bacterill 

A. 	 The single circular chromosome replicates 

B. 	 The 2 copies of original chromosome separate as the cell enlarges 

C. 	 The original cell splits into 2 new daughter cells 

D. 	 Each new daughter cell is a carbon copy of the original cell 

7. 	 Genetic variability 

. A. 	Like mitosis in eukaryotic cells, binary fISsion in bacterilll cells does not 
foster development ofgenetic variability 

B. 	 There are 3 ways bacteria have been observed to increase their genetic 
variability without sexual reproduction 

1) 	 Conjugation 

a) 	 2 bacteria are temporarily linked together - often by pili 

b) 	 While linked a doner cell will pass a small piece ofDNA called a 
plasmid to the recipient cell 

c) Thus, the recipient eel/'s genetic varillbility is increased 



2) 	 Transformation 

a) 	 Occurs when a bacterial cell "picks up" from its surroundings free 
pieces of DNA secreted by other live bacterial cells or released by 
dead bacterial cells 

3) 	 Transduction 

a) 	 Occurs when viruses (bacteriophages) carry portions ofDNA from 
one bacterial cell to another 

Bacterial Metabolism and Nutrition 

1. 	 As a group, bacteria are extremely diverse in now they meet their nutritional 

requirements - their metabolic lifestyle 


2. 	 Based on their needfor 02, bacteria can be divided into 3 groups 

A. 	 Aerobes 

1) Called aerobic bacteria 

2) Require a constant supply of 02 to grow and carry out cellular respiration 

3) Most bacteria are aerobic 

B. 	 Obligate anaerobes 

I) Called anaerobic bacteria 

2) Anaerobic bacteria are unable to grow in the presence offree 01 

3) Botulism and gangrene are caused by anaerobic bacteria 

C. 	Facultative anaerobes 

1) Are able to grow and live in the presence or absence offree 02 gas 



3. 	 Based on how they obtain food, bacteria can be divided into 

A. 	 Autotrophic bacteria - can make their ownfood 

B. 	 Heterotrophic bacteria - cannot make their ownfood. Must absorb nutrients. 

4. 	 Autotrophic bacteria can befurther divided into 

A. 	 Photoautotrophs 


1) Are photosynthetic 


2) They use solar energy to reduce C02 to organic compounds 


3) There are 2 types ofphotosynthetic bacteria 


a) 	 Those that do NOT give off02 

• Possess a unique kind of chlorophyll called bacteriochlorophyll 

• Examples are green sulphur bacteria and purple bacteria 

• 	 These bacteria usually live in anaerobic conditions such as the 
muddy bottom of a marsh 

• 	 They do not use H20 as an electron donor (like plants) and 
therefore do not give off02 

• 	 Instead of H20 they may use hydrogen sulfide (H2S) (nca/J Ih~ 
ronon egg :smell oftot assodal~d with Ih~ muck tuUI mild ofswamps tuUI marslrl!$) 

• 	 Simpleformula can be written as: 

C02 + 2 H1S ----7' (CH20)n + 2 S 

b) 	 Those that give off02 

• Contain chlorophyll a like most all algae and multi-cellular pLants 

• 	 Carry on photosynthesis like algae and plants by using H20 to 
reduce C02 to a organic compound and release 02 into the 
atmosphere 



• Example include blue-green algae in Kingdom Monera 

• 	 Simpleformula can be written as: 

COl + 2 H2O ----:;, (CH20)n + 02 

B. Chemoautotrophs 

1) 	 Are chemosynthetic 

2) 	 To obtain the energy needed to reduce C02 into an organic compound 
(food), they oxidize an inorganic compound like hydrogen gas, hydrogen 
sulfule, and ammonia 

3) Nitrifying bacteria keep nitrogen cycling through ecosystems by oxidizing 
ammonia into nitrites and nitrates 

4) 	 Other examples of chemosynthetic bacterill include those that live in the 
deep ocean vents 

5. 	 Heterotrophic bacteria 

A. 	Are called chemoheterotrophs because they take in or absorb organic 

nutrients. They do not make their ownfood 


B. 	 They are aerobic saprotrophs (ncall saprotroplts an organisms living offtWuI organisms) 

C. 	 They can decompose almost any molecule into smaller molecules that can be 
absorbed through their cell wall and plasma membrane 

D. 	 In ecosystems, saprotrophic bacteria are called decomposers 

E. 	 The deep piles of leaves left from Fall are decomposed with the help of these 
decomposers 

F. 	 The dead bodies ofplants and animals are decomposed with the help of these 
decomposers . 



Symbiotic Relationships 

I. 	 Textbook definition of symbiosis -- relationship that occurs when 2 different 
species live together in a unique way 

2. 	 There are 3 possible outcomes of symbiosis 

A. 	Both species benefit 


1) Can be written simply as ( +, +) 


2) Is called mutualism 


B. 	 Ooe species benefits and the other is unaffected 


I) Can be written simply as ( +, 0) 


2) Is called commensalism 


C. 	 Ooe species benefits and the other species is hanned 


1) Can be written simply as ( +, -) 


2) Is called parasitism 


3. 	 Examples of mutualistie bacteria 

A. 	Certain species of bacteria live in the intestines of hul1Ulns and produce 
vitamins K and 811. 

1) Humans provide the bacteria a place to live and grow 

2) The bacteria provide humans with needed vitamins 

B. Bacteria occur in the highly specialized stomachs of cows and goats 

1) 	 The cows stomach provides a safe place for these bacteria to live 

2) 	 The bacteria serve the cows and goats by aiding in the digestion of 
cellulose so the cows can eat grass. ("call tlratlUlimals do IWI huvt! the enz.ymes or 
metabolic ability to digest cd/II/ose) 

.. 



C. 	 There is a species of bacterium that lives in the gut of termites 

1) Again, the termite provides a place for the bacterium to live 

2) The bacterium allows the termite to digest cellulose and therefore eat 
wood. Without the bacteria in its gut, the termite could not eat wood 

4. 	 Examples ofparasitic bacteria 


(See Handout of Table 20.2, page 366 ofTextbook, Mader, 10th Ed) 


A. 	Parasitic bacteria cause di~ease and are called pathogens 

B. 	 The growth ofpathogens or the microbes themselves does not normally cause 
disease 

C. 	The poisonous substances pathogens releases are normally the cause of 
disease 

D. 	 These poisonous substances are called toxins 

E. 	 Quickly review some of the diseases listed in Handout of Table 20.2 

Antibiotics 

I. Antibiotics are substances like penicillin and streptomycin that are produced by 
various microorganisms and are capable ofdestroying or weakening bacteria 

2. 	 One problem with the use of antibiotics is that mutations of bacterial genes have 
occurred and are still occurring that make them resistant to these chemicals 

3. 	 The mutated genes that provide for resistance are trans/erred from bacterial cell 
to bacterial cell by conjugation, transduction, or trans/ormation 

4. 	 Example - When penicillin was I st introduced, less than 3% ofStaphylococcus 
aureus strains were resistant to it 

5. 	 Now 90% or more are resistant to penicillin 



Cyanobacteria 

1. 	 Before we leave the Kingdom Monera, below are afew addiJional facts about the 
Division Cyanophyta - the cyanobacteria 

2. 	 These are also called blue-green algae 

3. 	 Cyanobacteria are normally larger than bacteria ofDivision Schizophyta 

4. 	 They are unicellular. colonitzl, orjilamentous 

5. 	 We looked at 2 genera in lab - Nostoc and Oscillaloria 

6. 	 Cyanobacteria are common infresh waters, marine waters, in the soil, and on 
moist sur/aces 

7. 	 Cyanobacteria form a mutualistic relationship withfungi to form lichens 

A. 	Cyanobacteria provides organic nutrients to thefungus 

B. 	 Fungus protects and provides inorganic nutrients to the cyanobacteria 
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Bacterial Diseases in Humans 

Calegory Disease 

Sextl;llly t lJII51l lll tcd uisC'JS 

Rcspir-:l.tory dis(';tscs 

Skin disc", ,,, 

Nervous sysccm disc:lSCS 

Systemic diseases 

Other diseases 

Syphilis. Ilonorrhm, chJ:ullyriiJ 

Strc p thro:lt. scwlct rever, tub 'rclilosis, 
pneUrtlOni;1, L giollll;J.ir s dise:lS . 
whoopmg cough. inh~I~ llon .1nthrax 

Ery sipelas. boils. car buncles, il11petlgo, 
.lena, infc.ctians of $1 frgic;tl or accldent;,1 

wounus anu bum s. I p rosy (Hal"en 
disease ) 

Gastroente ritis, food poisonlJlg, dyse ntery, 
choler.) , peptic UJc",'S, uent,,1 caries 

Botul ism , tetanus, leprosy, spinJI meningitis 

Plague , typhOid fever, diphtheria 

Tularemi., Lyme dise",e 

http:giollll;J.ir

