Exercise 19 – Prokaryotes and Protists
As you read over Exercise 19 we will need to make some changes in the taxonomy to bring the lab manual up to date with the lecture and our lecture text.  The first group of organisms we will explore is the prokaryotes.  Their diversity has been determined to be so broad that we now recognize that they make up two domains, the Domains Bacteria and Archaea.  Our attention will focus on the Domain Bacteria since these are the prokaryotes that directly impact us the most. 

There are two major groups of organisms based on cell structure, prokaryotes and eukaryotes.  Prokaryotes (pre-nucleus) do not have a nuclear envelop separating the chromosome from the cytoplasm of the cell, thus there is no nucleus as a structural entity.  Additionally prokaryotes are typically very small as compared to eukaryotes and prokaryotes do not have large complex membrane bound organelles such as mitochondria and plastids.  Eukaryotes (true nucleus) have a nuclear envelop, complex membrane bound organelles and are typically much larger.

It is important to recognize that although some bacteria are pathogens, most bacteria are harmless to us and in fact benefit us in many ways.  They function as decomposers, nitrogen fixers, mutualistic symbionts and even as photosynthetic producers.  We will review their diversity in lab by taking a look at the diversity of bacteria that inhabit our surroundings. We will complete Activity 19.1, page 265-266.  Answer the following questions.

1.  Predict what you will see in each of the culture plates after they have been cultured for two days.  ______________________________________________________________________
___________________________________________________________________________

2. Describe what you see in each culture dish after culturing. 
Dish 1: Control _______________________________________________________________
Dish 2: Dry Swab ______________________________________________________________
Dish 3: Treatment A ___________________________________________________________
Dish 4: Treatment B ___________________________________________________________

3. Make a conclusion about the usefulness of tap water and 70% alcohol as a disinfectant. ____
____________________________________________________________________________
____________________________________________________________________________

Differential stains are often used to assist with the identity of unknown bacteria.  A differential stain is used to stain different types of bacteria different colors, based upon variations in structure or metabolism.  The Gram stain differentiates bacteria based on cell wall structure with Gram positive bacteria having a thick outer cell wall composed of peptidoglycans.  Gram negative bacteria have a thin cell wall of peptidoglycans covered by a lipopolysaccharide outer membrane.  Gram positive bacteria stain violet while Gram negative bacteria stain red.  

After we have cultured the bacteria we collected for Activity 19.1, we will perform a Gram stain on one or more of the colonies to help us see the diversity of prokaryotes in our surroundings.  Use the following directions for making Gram stain.

 1. Prepare and heat-fix smears.  Instructor will explain.
 2. Stain the slides as follows: 
      a. Flood the crystal violet for one minute. 
      b. Pour off excess dye and wash gently in tap water and drain the slide against a paper towel. 
      c. Expose the smears to Gram's iodine for one minute by washing with iodine, then adding more 
          iodine and leaving it on the smear until the minute is over. 
      d. Wash with tap water and drain carefully.  (Do not blot.) 
      e. Wash with 95% ethanol for 30 seconds. 
      f.  Wash with tap water at the end of the 30 seconds to stop the decolorization.  Drain. 
      g. Counterstain with 0.25% safranin for 30 seconds. 
      h. Wash, drain, blot, and examine under oil. 
      i. Draw the cells showing morphology, grouping, and relative sizes in your lab notebook.  Color a few 
         of the cells to show the Gram stain reaction. 
 

In the circles below draw the bacteria seen in your gram stains.


At station 19.1B, three microscopes are set up showing the three basic shapes of bacteria.  Observe and draw each below.  Be able to recognize and describe coccus, bacillus and spirillum.    


                Coccus




Bacillus



         Spirillum

Observe each of the three species of bacteria on prepared slides and determine which is Gram positive and which is Gram negative.  Record your results in Table 19-1 of your lab manual.

19.1C Cyanobacteria:

Cyanobacteria are a group of bacteria that are photosynthetic and have chlorophyll A as their primary photosynthetic pigment.  As a result cyanobacteria produce oxygen as one of the products of their photosynthesis as do higher plants and many photosynthetic protists.  Cyanobacteria were the first photosynthetic organisms on earth and were instrumental in producing an atmosphere containing oxygen.

Many cyanobacteria and bacteria are nitrogen fixers.  Nitrogen fixation is the reduction of atmospheric nitrogen, N2 to ammonia, NH3.  This is a critically important process for life on earth since ammonia is a source of nitrogen to photosynthetic plants for the production of proteins and nucleic acids.  Nitrogen fixation occurs in specialized cells called heterocysts, which provide the oxygen free environment required for this process.  Nitrogen fixation is unique to prokaryotes.

Observe prepared slides of Oscillatoria, Anabaena, Nostoc and Merismopedia.    Make a drawing of each below.  Identify heterocysts in Anabaena and Nostoc.  


                          Oscillatoria




         Anabaena


                              Nostoc





     Merismopedia
Using your lab manual, text and the internet, explain the mutualistic symbiotic relationship that exists between Anabaena and Azolla.  Identify the environmental and agricultural importance of this association.  __________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Define:
Symbiosis ___________________________________________________________________________
Mutualism ___________________________________________________________________________

Parasitism ____________________________________________________________________________

Commensalism ________________________________________________________________________
19.2 Domain Eukarya – The Protists

The protists were previously included in the Kingdom Protista, but as our knowledge of this diverse and   unrelated group of organisms has increased, it has been determined that the protists should be represented by several kingdoms.  At this time the taxonomy of this group is still being worked out, so we will not identify individual kingdoms, but will look at representative organisms of the various phyla reviewed in the lab manual.  

Omit 19.2A, Chytridiomycota, which is now grouped as a member of the Kingdom Fungi.

19.2B Phylum Oomycota: Saprolegnia
Observe prepared slides of Saprolegnia, a representative of the Oomycota.  The Oomycota were originally included with the Fungi, but it has now been determined that they are much more closely related to a group of algae, the Chrysophyta.  Follow the directions for the observation of Saprolegnia on pages 270-272.  Observe the life cycle of Saprolegnia on page 271 and the photos on page 272 to assist you with identification of the zoosporangium, oogonium with eggs and oogonium with associated antheridial hypha.  

Recognize that the zoosporangium is an asexual reproductive structure that produces swimming spores called zoospores.   Both the oogonium and antheridium are part of the sexual cycle with the oogonium producing ova or eggs and the antheridium producing sperm.   Study and be able to explain the life  cycle of Saprolegnia illustrated in figure 19.8, page 271.


Illustrate the zoosporangium, Oogonium with eggs and oogonium with associatged antheridial hypha as indicated on the next page.








   Zoosporangium 


    Oogonium/eggs

            Oogonium/antheridia


Define:
 Oogonium ___________________________________________________________________________

Antheridium __________________________________________________________________________

Zoosporangium ________________________________________________________________________

Multinucleate _________________________________________________________________________

Zoospore _____________________________________________________________________________

Hypha _______________________________________________________________________________

Mycelium ____________________________________________________________________________

Explain the life cycle of Saprolegnia identifying ploidy and the role of both mitosis and meiosis in the life cycle. ________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Omit: 19.2B Phytophthora
19.2C Phylum Myxogastrida: Plasmodial Slime Molds

Follow the directions as given on page 274.  Change the phylum name from Gymnomycota to Myxogastrida.  Observe Physarum as an example of the group.

Describe the identifying characteristics of the plasmodial slime mold. ____________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

19.2D Phylum Gymnamoeba: Amoeba

Observe prepared slides and living specimens of Amoeba.  Complete the activities as described on page 275.  Draw and label an Amoeba in the box below.

Define:
Pseudopodia __________________________________________________________________________

Ectoplasm ____________________________________________________________________________

Endoplasm ___________________________________________________________________________

Phagocytosis __________________________________________________________________________

Explain the mechanism for locomotion in Amoeba. ___________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



  




            Amoeba     

19.2D Phylum Ciliophora
Observe living and prepared slides of Paramecium as described on page 276.  Draw and label a Paramecium in the box below.

Define:
Macronucleus_________________________________________________________________________

Micronucleus _________________________________________________________________________

Gullet ________________________________________________________________________________

Oral Groove ___________________________________________________________________________

Contractile Vacuole _____________________________________________________________________

Cilia _________________________________________________________________________________

Explain why organisms like Amoeba and Paramecium need a contractile vacuole.  What is it about their environment that requires this structure? ___________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________


                                                                             Paramecium

19.2F Phylum Kinetoplastida: Trypanosoma and Phylum Parabasalia: Trichonympha
The phylum Mastigophora no longer exists.  The two organisms we are observing are members of the phyla indicated above.  Please make such changes to your lab manual.  Make observations as described on page 277.  Draw and label both Trypanosoma and Trichonympha on the following page.

Using your text identify the unique identifying characteristics of the Phyla Kinetoplastida and Parabasala. __________________________________________________________________________

_____________________________________________________________________________________

______________________________________________________________________________


     

Trypanosoma





Trichonympha
19.2G Phylum Apicomplexa: Plasmodium vivax
Make observations as described on page 278.  Illustrate a microscopic view of infected red blood cells.

Red blood cells infected with Plasmodium vivax
Describe the life cycle of Plasmodium vivax. _________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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