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A lgae  Introduction

Organisms that are commonly called algae constitute a large, diverse group of fairly simple,
photosynthetic organisms, some of which originated at least 3.5 billion years ago. Several distinct
phyla or divisions are recognized. Differences among the phyla are based on characteristics such
as size, habitat, structural complexities, reproduction, physiology and biochemistry. Their thallus
(body) may consist of a single cell, filaments of cells, plates of cells, or a structure somewhat
similar to that of higher (more complex) plants. They are often confined to aquatic or very moist
habitats.

Reproduction is accomplished asexually by fragmentation of the parent body or through the
production of spores. In some, zygotes are formed from the union of two gametes (sexual
reproduction). This diploid (2n) cell is the only cell in the sporophyte generation. The rest of the
life cycle is haploid (n) and is in the gametophyte generation. The zygote may develop directly into
another alga or may produce spores. Algae illustrate structural and reproductive trends that give us
some idea from whence many of the adaptations of living terrestrial plants eventually evolved by
natural selection. .

For comparative purposes, the Cyanobacteria (Kingdom Monera) will be considered.
KINGDOM: MONERA
Phylum Cyanobacteria: Blue-Green Algae

The blue-green algae are the most primitive of the chlorophyll bearing organisms. They are
really a type of bacteria rather than an alga. This is why they are placed in the Kingdom Monera.
They are prokaryotic, like other bacteria, lacking the membrane bound organelles such as the
nucleus and chloroplasts found in eukaryotic cells.

As their name implies, most of the cyanobacteria are blue-green in color. Color alone is
insufficient to distinguish them, however. Their color may be blue-green, black, TARLETON
purple, brown or red, due to several pigments present in varying proportions. Thallus types
include filaments, loose colonies and unicellular. Reproduction in this phylum is asexual only. It
occurs by cell divisions, spore formation and fragmentation of the thallus.

Two representatives of this group will be examined:

A. Oscillatoria V4

Oscillatoria is a filamentous blue-green which reproduces simply by fragmenting the filament.
Frequently a cell in the filament dies and as the dead cell becomes weak it becomes a breaking point
or separation disk in the filament. The chain of cells between any two disks is called a
hormogonium (plural: hormogonia). When the filament breaks, the hormogonia disperse through
the water to become separate algal filaments. Cell divisions are in one plane only and lengthen the
hormogonium ("reproducing chain") to produce a new filament. (See figure 1)

B. Nostoc

Nostoc is a filamentous cyanobacterium whose filaments grow extensively intertwined.with
each other forming larger colonies that are spherical, ovoidal; or-sheetlike. The. filaments have a
very thick and firm gelatinous sheath. Some colonies become large enough to be seen with the
naked eye.
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/ Materials

L. Microscope slide of three different of bacteria
2. Nostoc Siite id

3. Agar }Jlates

4. Oscillabonic s

5. Inoculated agar plates with bacterial colonies.
6. Inoculated biochemical tests

Procedure

L. . Examine the slide of bacteria and recognize the following:
A. Rod shape (bacillus)
B. Spherical shape (coccus)
C. Spiral (spirillum)

2. Label figure . =~

I 1. Test for the presence of bacteria in our environment using agar plates.
A. Air Exposure Plate - Open a plate somewhere in the lab
and leave it exposed for 10 minutes,
B. Kiss Plate - The student should press their lips against
the surface of an agar plate. |
C. Cough Plate - The student should cough three times holding
an open agar plate approximately 6 inches from the mouth.

2. Record results in figures 3,4 and S as to amount of growth
found on each of the above plates.

“TIExamine the slides of the algae provided. From the above discussions and your observations
label the underlined parts on the appropriate figure. ( Nosts<, osc. ila benic)

Algae

Eig. 2 Nostoc Fig.'1 . Oscillatoria
g oy e,
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BIOLAB 1 2 CLASSIFYING BACTERIA

Problem: How is a key used to classify bacteria?

Materials
paper

Procedures

L Data and Observations
1. Look at the drawings of bacteria in the data table.

tli::lhe table and diagrams to complete this exer- Bactetium® | > Number || Bacterium' " Number
2. Follow the directions in the key to identify each
bacterium.
3. Look at the shape of each bacterium in the table.
Read the directions under A of the key. Select the
choice that best describes the bacterium. Move to
the end of the line. If there is a name, you have g <) W
identified the bacterium. If not, follow the direc-
tion given. Repeat the procedure until you arrive
at a number and scientific name. Write the num- |
ber next to the correct bacterium on your paper. %%
Repeat the procedure for each bacterium.
fé ’ / |
«© a
Key
A shapeisround........ gotoB D bacteria have a heavy 5. Diplococcus
AA shape is rodlike. . gotoC 3 covering meningitidis
shape is spiral . . .. ¥ Treponemfz bacteria lack a heavy.. 6. Diplococcus
pallidum covering pneumoniae
bacteria are in pairs... go to D bacterium is large in .. 7. Streptococcus
bacteria are in chains.. go to E size Ppyogenes
bacteria are in clumps 2. Staphylococcus bacterium is small in .. 8. Streptococcus
aureus size lactis
bacteria are in pairs... 3. Bacillus anthracis bacterium has flagella . Bacillus typhosa
bacteria are in chains.. 4. Bacillus lactis bacterium has a spore . Bacillus
CCC bacteria are single .... goto F in its center botulinum
FFF bacterium has a spore  11. Bacillus
At its end tetanio,
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PROBLEM SOLVING/ CRITICAL THINKING

e 12 I
NN
SOME BACTERIAL DISEASES

Read the descriptions of various bacterial diseases. For each disease, the bacterial agent is given in italics. Then
diagnose the bacterial disease of fictitious patients based on the case histories presented.

Botulism: very dangerous form of food poisoning; Clostridium botulinum; symptoms include headache,
weakness, constipation, and nerve paralysis; may cause death if respiratory organs are paralyzed

Cholera: common in areas where sanitation is very poor; acute and infectious; Vibrio cholerae; symptoms
include severe diarrhea and vomiting, extreme dehydration, muscle cramps, and prostration

Diphtheria: highly contagious childhood disease; Corynebacterium diphtheriae; symptoms include sore throat.
fever, headache, and nausea; a yellowish membrane forms in the throat that restricts breathing

Gonorrhea: a sexually-transmitted disease; Neisseria gonorrhoeae; attacks the reproductive system; symptoms
do not appear immediately and include painful urination, pus discharged from the penis or vagina; if untreated.
may result in sterility

Lobar Pneumonia: inflammation of the lung; leading cause of death in infants and elderly; Streptococcus
pneumoniae; solidified lung tissue prevents air from entering alveoli

Scarlet Fever: contagious childhood disease; Group A beta-hemolytic streptococci; symptoms include sore
throat, swelling of lymph nodes in neck, bright red rash, nausea, hot dry skin, and fever

Tetanus: fatal unless treated; Clostridium tetani; symptoms include lockjaw, muscle spasms, convulsions,
stiffness, restlessness, headache, and chills; bacterial organisms enter body through a puncture wound

Typhoid Fever: transmitted by contaminated water and food; Salmonella typhosa; symptoms include sore
throat, high fever, loss of appetite, diarrhea and constipation, and periods of sweating and chills

Whooping Cough: infectious disease common in children under 10; Bordetella pertussis; symptoms include
chills, vomiting, and bluish skin because extreme coughing prevents air from entering the alveoli

PatienfA* $24y2 old  has generally poor health; has sharp chest pains,
blood sizes kel suhve , high fever, and rapid pulse rate; X ray confirms solid
mate@i wlin kuny fiSsve

Paticn? %= (2 old; mother thought child had a slight cold until a red rash
broke ovt | chiledis Listless and has a slight fever

(.fnatc, Recendly traveled to an undeveloped country and unknowingly
Comsvaned  covkeaninated food and water; proper toilet facilities were nonexistent.
¢ xh bfs s« muscle cramps and dehydration

Pebintd £y d handler in rural areas where proper toilet facilities are not always
Gus/leble Ahibits a very high fever and the chills; blood is in his stool

Pe4.e.r€ % 30 years old; recently discovered a whitish fluid being discharged by
P<nis, b ashad severe pain in urination for the last several weeks; additional tes=
baaw Sko'wn that inflamed testes have resulted in sterility

Patient F: teenager walking barefoot in a construction area has been punctured
with a rusty nail; several days later he exhibited mild convulsions that rapidly
became more severe =

Patient G: has recently eaten food from a damaged can; has difficulty in seeing.
swallowing, and breathing
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Identifying Unknown Bacteria

Bacteria and other microbes are considerably difficult to identify. Bacteria are extremely

small and show

laboratories.

Familiarize yourself with the table. A plus sign in the table i
A minus sign in the table indicats
t the information is

have the listed characteristic.

have the characteristic. A blank means tha
table to identify two unknown organisms.

information in the

only a few variations i
often needed to distinguish between bac
gives characteristics for a variety of bacteria that

teria that are similar in
often need to

n appearance. Testing for chemical characteristics is
appearance. The table below
be identified in medical

ndicates that an organism does
es that the bacterium does not
not available. Use the

(3]
= 5 Sugars
s o | Fermented
= °3 | =
= a = '
. S 2 =
Organism Shape or (5] g 3 §
Form o 2l & E P e 2|
o AR s sle
£ sl 3 3% |°8 =18
= z|&|<|o=|© - S
T T L N :

2. Bacillus subtilis Bacillus
3. Clostridium botulinum m“- =
4. Clostridium tetani Bacillus A =
5. Diplococcus pneumoniae \ Diplococcus -
6. Escherichia coli ‘ Bacillus B
r 7. Klebsiella pneumoniae l Bacillus B +
( 8. Neisseria catarrhalis \ Diplococcus B -
9. Neisseria gonorrheae \ Diplococcus \ B -
10. Neisseria meningitidis ‘ Diplococcus B + -
11. Pseudomonas aeruginosa ‘ Bacillus Beflmf ol - ol -
12. Salmonella typhi | Bacils B |- |+ = [+ | b el o
13. Serratia marcescens \ Bacillus B \ = \ o \ — ‘ o \ \ + | + \ ot
14. Staphylococcus aureus \ A \ = \ = \ = \ - \ +E \ + \ -
15. Staphylococcus epidermidis \ A \ P \ +. \ = \ &= \ + \ -
16. Streptococcus fecalis Streptococcus A \ s \ S \ + \ = \ = + -
17. Streptococcus hemolyticus Streptococcus e | SRl + - -
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5 o i hls exadr:-uned un_der a microscope and observed to be a diplococcus. A test is
) e :;vs ; aldthe diplococcus has cell wall type B and has no capsule. -Samples of
placed in incubators at 20°C and at 37°C. Th g
e : . The sample at 37°C grows well
s rSne lat 20°C does not. The unknown organism is tested for the ability to (frment the' e
gars glucose, maltose, and lactose. It can only ferment glucose.

The identity of unknown A is

= i i i i

rer:jkr‘\)t;wr;B isa baf:ll]us wn.th c.ell wall type A. It is anaerobic and causes lysis (bursting) of

! 0od cells. This organism is tested for the ability to ferment the sugars glucose and
actose. It cannot ferment either of these sugars.

The identity of unknown B is

Analysis and Conclusions
1. Why is it important not to open the sterile nutrient agar plates? %

2. Why do you think it is so important to write the numbers and initials near the edges of the

petri dish? / RS St

ooy i o g

3. Why is it important to use sterile techniques while inoculating the agar plate?

e S R (O =2

4. Suppose that your doctor diagnoses your condition as a bacterial infection and prescribes an

antibiotic. Your doctor cautions you to take the antibiotic for 10 days even though you may
feel fine after a few days. Explain why you should follow your doctor’s orders.

IR e s N e

5. What is the purpose of tapig closed the lids of the petri dishes? _"_.__,_,_.___.
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1. Pretend that a serious staphylococcus infection has developed in the locker room of your
school's gym. Assume that you are responsible for getting rid of the staph contamination.

How would yvou do sc? e

2. Scientists have observed that an antibiotic seems to lose its effectiveness against a particular
population of bacteria after a prolonged period of time. What do vou think is responsible for

this phenomenon?ﬂ 3 3 ST

3. Why are the different disinfectants not equally effective against all species of bacteria?

O of laseddalin. Proccddsans
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