











7. Streak out a fresh plate with a well-isolated pigmented colony. Incubate 1 week as before. Examine individual
colonies carefully and make wet mounts for microscopic morphology.

isolate.

Observations Can you identify the genus of your isolate? The purple non-sulfur Bacteria can be generally classified by gross microscopic
morphology into 4 groups: Rhodomicrobium, Rhodobacter, Rhodopseudomonas and Rhodospirillum. Another group is
Rhodocyclus, which looks like a lockwasher, but we have yet to isolate this specie. In previous semesters, the majority of
isolates have been Rhodomicrobium, but Rhodospirillum is also common.

Rhodomicrobium Rhodobacter Rhodopseudomonas Rhodospirillum
(stalked, often in chains) (very large short rods or cocci) (straight/bent rods) (large spirals)
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Enrichment & Isolation of Polysaccharide Degraders

Cautions

Introduction

Materials

Procedure

As with most of the experiments in this course, you will be handling a variety of undomesticated organisms of
unknown identity or pathogenicity. Handle all cultures with respect and using standard microbiological
procedures.

In some instances, enrichments are designed to obtain organisms with desired properties, regardless of
taxonomic group; for example species than can degrade environmental contaminants or waste products. Some
polysaccharides, such as chitin (from arthropods & fungi) and agar (from brown algae), are very difficult to
degrade. Decomposition of these difficult polysaccharides is usually accomplished by fungi and members of the
Cytophagales, a large group of common but poorly understood Bacteria.

In this enrichment, we rely on a simple artificial sea water to provide basic mineral/ion requirements, and
add a polysaccharide (chitin, agar, starch, cellulose) as the only carbon and energy source. The appropriate
polysacchride degraders will, eventually, begin to break down these substrates as they grow. However, other
organisms can also then grow from the sugars released by this degradation. Separation of the degraders from
the organisms living on leftovers occurs when you plate the organisms out and force them to make a living by
themselves - only the degraders can make a living as a colony on the plate unless the plate is overloaded with
colonies.

Most often, we get one of two classes of bacteria in this enrichment; white colonies of the family Cytophaga
and yellow colonies of the family Flavobacteria.

e Enrichment (E) media = used artificial sea water (Instant Ocean).

e Enrichment media plates = used artificial seawater with 15g agar/liter w/ enough polysaccharide to
make the agar turbid (except in the case of agar - no extra agar needed).

e Agar, chitin, starch, cellulose powders (agar or chitin seem to work best)

e samples of aquarium sand, soil, sea sand, freshwater sediment, &c

1. Add a pinch of polysaccharide powder separately to culture tubes containing 10ml of E media.



http://www.mbio.ncsu.edu/MB451/home.html
http://www.microbiology.ncsu.edu/
http://www.ncsu.edu/
http://www.mbio.ncsu.edu/MB451/home.html
http://www.mbio.ncsu.edu/MB451/info/announcements.html
http://www.mbio.ncsu.edu/MB451/info/info.html
http://www.mbio.ncsu.edu/MB451/lecture/lectures.html
http://www.mbio.ncsu.edu/MB451/lab/labs.html
http://www.mbio.ncsu.edu/MB451/exams/exams.html
http://www.mbio.ncsu.edu/MB451/project/project.html
http://www.mbio.ncsu.edu/MB451/info/grades.html

2. Add a pinch or loop full of innoculum (marine or aquarium sand is best) to each tube of enrichment
medium.

3. Incubate at 30C. Examine microscopically for growth weekly (look especially for organisms stuck to bits
of substrate).

4. Streak a sample from each enrichment onto an agar plate of the appropriate E media. Incubate at 30C
until colonies appear (2-7 days). Chitin-, starch-, or cellulose-degrading colonies will be surrounded by
a clear halo; agar degraders will grow in 'sinkholes’ in the plates. Make careful note of colony
morphology.

5. Select a well-isolated colony that degrades each polysaccharide & streak onto a fresh plate. Repeat
the incubation as before.

Observations

Here is a rod-shaped organism isolated by it's ability to degrade starch. The plate shows that it can also
degrade agar (note the sunken colonies).
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Enrichment & Isolation of Yeast

Cautions

Introduction

Materials

Procedure

As with most of the experiments in this course, you will be handling a variety of undomesticated organisms of

unknown identity or pathogenicity. Handle all cultures with respect and using standard microbiological
procedures.

The media used in this experiment contains ampicillin, an antibiotic to which some people are allergic.

Students should not come into contact with the media in any case, but the concentration of antibiotic is
relatively high, and so if you are allegic to ampicillin or any penicillin derivative, please handle this media

with care.

Although the focus of this course is on Bacteria & Archaea, most eukaryotes are also microbial. One of
most important of the microbial eukaryotes to humans has been the unicellular fungus Saccharomyces

the

cerevisiae, the brewers & bakers yeast. In this lab, we will attempt to isolate yeast from rotten fruit using
two general properties: preference for acidic environments and resistance to broad-spectrum antibiotics.

We often also get filamentous fungi in this isolation. In addition, we get ampicillin-resistant Bacteria, usually

members of the Cytophagales, that are inherently resistant to penicillin-type antibiotics.

Rotten fruit or 'fresh’ compost

Loops, slides, coverslips, etc

Metal spatula, tweezers, Pasteur pipets
YPD-Amp media:

Add to 1 liter of distilled water:

o 20 grams dextrose
o 10 grams peptone
o 5 grams yeast extract

Adjust to pH 5 w/ dilute HCL

For tubes dispense 10ml into each of about 100 16x150mm tubes, cap (USE YELLOW CAPS), &
autoclave. Allow to cool, and add 40ul 25mg/ml ampicillin to each tube

For plates, add 15g agar per liter, mix, and autoclave. Cool to 50C, then add 0.1 gram ampicillin

powder, mix and pour into plates

1. Use a loop to innoculate 10ml tube of YPD-Amp. A small piece of fruit is sufficient - don't stuff
whole orange in! Incubate 1-3 days at 30C.

If your tube has grown up, transfer 1 drop of the enrichment into a fresh tube of YPD-Amp.

. Incubate again 1-2 days at 30C.

w N

the
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Streak a sample of the enrichment onto a YPD-Amp plate and incubate 1-2 days at 30C.
Check isolated colonies microscopically (low power) to identify yeast. Look especially for non-fuzzy
opaque pasty-looking white or pink colonies. Pick a well-isolated colony and restreak onto a fresh

plate.

(SN

6. Pick a well-isolated colony and make detailed drawings of different-shaped cells seen microscopically.
Examine also at high-power/phase-contrast

Observations Examine a sample of the enrichment microscopically at low power - do you see any yeast or filamentous
fungii? Can you identify any internal parts of the cells? Do you see budding or sporulating cells?

The spores of a mold will look much like a yeast; the distinguishing trait is the presence of buds - yeast will
bud, spores will germinate, and these are readily distinguished.

In the case of molds (filamentous fungi), make detailed notes about the filament structure, especially whether
or not the filaments are septate (divided in to individual cells), branched (and the morphology ofthese

branches), &c.

Some of you will get Bacteria. Many types of Bacteria are innately resistant to ampicillin. These are great
choices for further investigation in the Term Project!
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Plate Count Anomaly

Cautions

()

Introduction

Materials

Procedure

As with most of the experiments in this course, you will be handling a variety of undomesticated organisms of
unknown identity or pathogenicity. Handle all cultures with respect and using standard microbiological
procedures.

Since the early days of microbiology, it has been known that cell counts of environmental samples obtained by
cultivation (plate counts or MPN) are much lower, by many orders of magnitude, than direct microscopic cell
counts. In this lab, the usual ratio is about 10"-6 (i.e. one cell in a million seen grows up as a colony), ranging
from 10"-2 (1%) to <10"-8. Some of this discrepency is attributable to differing requirements of organisms,
e.g. aerobic plate counts on rich media will miss all obligate anaerobes and autotrophs. In other cases,
organisms are known to enter a noncultivatable resting state, and many organisms rely on each other for any
of a variety of reasons and cannot be cultivated in isolation. Imagine mixing all of the nutritional requirements
of a rabbit (carrots, water, air) in a huge fermentor, innoculating with a big chunk of forest, and hoping to
culture rabbits! In any case, it is clear that what is readily cultivable is a miniscule fraction of what's in a
sample & the organisms that do grow are almost by definition unlikely to represent the population as a whole.

pond water (from your Winogradsky column)
Petrov-Hauser counters

cover slips

Phase-contrast microscope

P20, P200 pipet guns and tips

0.1 ml sterile water blanks

hockey sticks, EtOH

LB plates

1. Place a small drop of pond water onto a Petrov-Hauser slide and cover with a coverslip.

2. Examine microscopically using phase-contrast. Locate the center of the counting grid (with the
smallest squares) and count the number of bacterial cells in 25-50 of the grid squares.
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Here is what the Petrov-Hauser counting grid looks like:

Each of these heawy

lines is actually a
f,_,..—-—""'"trip]et of fine lines

Each of these medium
lines is actually a
pair of fine lines

1rmm

Each of these squares
~ is S0um by S0um by
20um deep

T Each of these fine
lines is a single line

The sides of the grid have shoulders to hold the coverslip at a defined height of 20um.

3. Add 10 and 1 microliter of the same water sample to each of two 0.1ml water blanks and mix.
4. Spread these two dilutions and 100 microliter of undiluted sample onto separate LB plates with a
flamed hockey stick. Incubate 2-7 days at 30C.

5. Count the colonies and determine the 'cultivable cell count'. Pick the plate with 30-300 colonies, if you
can.

Observations Calculate the concentration of observable cells in the pond water based on the volume of water counted and
the total cell count. The dimensions of each of the small grid squares in the Petrov-Hauser counter is 50um x
50um by 20um deep, or 5 x 10*-8 ml. So, take the average number of cells observed per small grid square
(it's OK if this is less than 1), divided by 5 x 10”8 - the result is the number of cells obsvered per ml.




Also calculate the number of colony-forming-units (cultivable cells) per ml in the pondwater. This is just the

number of colonies on a plate divided by the volume plated (in ml) - for example, 125 colonies from 0.01ml =
12500 cfu/ml.

Now calculate the fraction of observable cells that yielded colonies under these cultivation conditions

(colonies per ml divided by cells per ml X 100%). Typical results are on the order of 0.0001%, ranging from 0
(no colonies) up to sometimes as high as 5%.
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