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Photolysis
Oxidative phosphorylation
Carbon dioxide fixation
Transposonase
Buffer action
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Lab 1 Diffusion & Osmosis
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Factors That Affect Water Potential

The water potential of pure water in an open container is zero because there is
no solute and the pressure in the container is zero. Adding solute lowers the
water potential. When a solution is enclosed by a rigid cell wall, the movement
of water into the cell will exert pressure on the cell wall. This increase in pres-
sure within the cell will raise the water potential.

Cell wall

Plant cell immediately

1)
\3J

Plant cell after being

Distilled after being put into in d\st'\l_\ed water
water distilled water for some time
Yp=0 Yp=0 Yp=+2

+ V=0 Y L w2
V=0 y=-2 y=0
Figure 1.2

Questions

1. Inbeaker B, what is the water potential of the distilled water in the beaker,

and of the beet core?

(A) Water potential in the beaker = 0; water potential in the beet core = 0

(B) Water potential in the beaker = 0; water potential in the beet core = —0.2

(C) Water potential in the beaker = 0; water potential in the beet core = 0.2

(D) Water potential in the beaker cannot be calculated; water potential in
the beet core = 0.2

(E) Water potential in the beaker cannot be calculated; water potential in
the beet core = —0.2

Figure 1.3
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1 Calculate the percent of crossovers by dividing the number of crossover asci
(These are the ones with spores arranged 2:2:2:2 or 2:4:2) by the total number
of asci X 100. ‘
To calculate the map distance, divide the percent of crossover asci by 2. The
percent of crossover asci is divided by 2 because only half of the spores in each
ascus are the result of crossing over.

Questions

1. Which of the following statements is correct?
(A) Crossing over occurs in prophase I of meiosis and metaphase of mitosis.
(B) DNA replication occurs once prior to mitosis and twice prior to meiosis.
(C) Both mitosis and meiosis result in daughter cells identical to the parent

cells.
(D) Karyokinesis occurs once in mitosis and twice in meiosis.
(E) Synapsis occurs in prophase of mitosis.

2. The cell cycle in a certain cell type has a duration of 16 hours. The nuclei of
660 cells showed 13 cells in anaphase. What is the approximate duration of
anaphase in these cells?

(A) 2 minutes (D) 32 minutes
(B) 13 minutes (E) 647 minutes
(C) 19 minutes

3. A group of asci formed from crossing light-spored Sordaria with dark-
spored produced the following results:

Number of Asci Counted Spore Arrangement
7 4light/4 dark spores
v 8 4 dark/4 light spores
) 2 light/2 dark/2 light/2 dark spores
4 2 dark/2 light/2 dark/2 light spores
1 2 dark/4 light/2 dark spores
2 2 light/4 dark/2 light spores

How many of these asci contain a spore arrangement that resulted from
crossing over?

(A) 3 (D) 10
(B) 7 (E) 15
©) 8
4. Prom this small sample, calculate the map distance between the gene and
centromere.
(A) 10 map units (C) 30 map units
(B) 20 map units (D) 40 map units
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Figure 5.1

There are actually two variables in this experiment. Besides germination versus
nongermination, the second variable is the effect of temperature on metabolic
rate. You run the two experiments simultaneously, with vials exposed to room
temperature water (25°C), and wials that are exposed to cooler temperatures
(10°C) by adding ice to the surroynding water.

Notice that each experimental setup includes a vial of germinating peas; a vial
of dry, nongerminating peas; and a vial of glass beads alone to act as a control
for this experiment. The control will compensate for any change in pressure or
temperature.

Students are often confused by the difference between a control (the glass beads
in this experiment) and factors that are held constant. In this experiment, you
hold constant the volumes within the containers, the number of peas, and the
temperature of the water for each set of three vials.

Figure 5.1 shows a graph of typical results from this experiment.

Be able to calculate the rate for each condition. Go back to Lab 2 on Enzymes to
review this lesson.

Questions

1. Whatis the rate of oxygen consumption in germinating corn at 12°C as shown -
in the graph below?
(A) 0.08 ml/min 20
(B) 0.04 ml/min e I Germinating corn
(C) 0.8 ml/min F|azec
(D) 0.6 ml/min
(E) 1.00 ml/min

Germinating com
at 12°C

Nongerminating corn
at22°C

Nongerminating corn
% BRI oA JoPaieg0” B2
Time (minutes)

Figure 5.2
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Questions

< Solvent front
120cm
11.5cm [—— Carotene
—— Xanthophyll
40cm —— Chiorophyll a
20cm [—— Chiorophyll b
Figure 4.2

1. What is the R value for carotene calculated from the chromatogram above?
(A) 1.09
(B) 0.17
(C) 0.96
(D) 0.33
(E) 0.50

2. For the chromatogram shown above,

(A) The R for chlorophyll bcan be determined by dividing the distance the
green pigment migrated by the distance the solvent front migrated.

(B) The R, value of chlorophyll b will be higher than the R, value for
chlorophyll a.

(C) The molecules of xanthophyll are not easily dissolved in this solvent,
and thus are probably larger in mass than the chlorophyll & molecules.

(D) If this sanie chromatogram were set up and run for twice as long, the
R, values would be twice as great for each pigment.

3. What is the role of DPIP in this experiment?
(A) It mimics the action of chlorophyll by absorbing light energy.
(B) It serves as an electron donor and blocks the formation of NADPH.
(C) Itisan electron acceptor and is reduced by electrons from chlorophyll.

(D) Itis bleached in the presence of light and can be used to measure light
levels.
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will separate the fragments of DNA by electrophoresis, stain the DNA for visual-
ization, and determine the fragment sizes formed in the EcoRI digest.

The samples are loaded into wells in the gel, and then electricity is applied. The
DNA fragments will migrate. Remember this!

1. DNA is negatively charged and will migrate toward the positive pole.

2. Smaller fragments of DNA will migrate faster than larger fragments.

After electrophoresis, you must stain the DNA for visualization, You submerge
the entire gel in methylene blue, which will bind to the DNA. You then rinse
the gel repeatedly with water so that the dye washes off the gel. The DNA will
appear as blue bands that are easily seen when a light is passed through the gel.
Each fragment of DNA is a particular number of nucleotides, or base pairs,
long. When researchers want to determine the size of DNA fragments pro-
duced with particular restriction enzymes, they run the unknown DNA along-
side DNA with known fragment sizes. The known DNA acts as a marker. In
your laboratory, the DNA that has been cut with HindIII is the marker; you
will use it to help you determine the fragment sizes in the EcoRI digest.

Figure 6.4 shows the results of electrophoresis. Semilog paper is used to plot
the results of the HindIII digest. Since its fragments sizes are known, this is the
standard curve. It can now be used to determine the other fragment sizes from
DNA I and DNA II by interpolation.
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Figure 6.4
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Questions

1. How many base pairs is the fragment circled in Figure 6.4?
(A) 350
(B) 22
(C) 2200
(D) 3500

2. Which of the following statements is correct?
(A) Longer DNA fragments migrate farther than shorter fragments.
(B) Migration distance is inversely proportional to the fragment size.
(C) Positively charged DNA migrates more rapidly than negatively charged
DNA. 2
(D) Uncut DNA migrates farther than DNA cut with restriction enzymes.

Here is a plasmid with restriction sites for BamHI and EcoRI. Several
restriction digests were done using these two enzymes either alone or in
combination. Use the figure to answer questions 3-4. Hint: Begin by deter-
mining the number and size of the fragments produced with each enzyme.
“kb” stands for kilobases, or thousands of base pairs.

Plasmid Gel lanes
[T AR
6Kb —_—_——===
Bam HI
Bam HI 5 20 Kb [omm o —
A 4
PGEN101 ] =
2Kb & (20 Kp) & B 1K o =
Bam HI (f” 8 Kb § 8KD [wmm -——
6KD |  ——
EcoRI 3K : —
Figure 6.5

3. Which lane shows a digest with BamHI only
(A) 1
(B) I
(C) I
(D) IV
(E) V

4. Which lane shows a digest with both BamHI and EcoRI?
(A) 1
(B) I
(C) 1
(D) IV
(E) V
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In a molecular biology laboratory, a student obtained competent E. coli cells
and used a common transformation procedure to induce the uptake of
plasmid DNA with a gene for resistance to the antibiotic kanamycin. The
results shown here were obtained.

Plate |. Plate Il Plate Il Plate IV.

LBagar  LBagarwith kanamycin  LBagar LB agar with kanamycin
+kan plasmid “kan plasmid o plasmid added  no plasmid added
Figure 6.6 51

. On which petri dish do only transformed cells grow?

(A) Platel goRi dig
(B) PlateII
(C) Plate III
(D) Plate IV

. Which of the plates is used as a control to show that nontransformed E. coli

will not grow in the presence of kanamycin?
(A) PlateI

(B) Plate IT

(C) Plate III

(D) Plate IV

. If a student wants to verify that transformation has occurred, which of the

following procedures should she use?

(A) Spread cells from Plate I onto a plate with LB agar; incubate.

(B) Spread cells from Plate IT onto a plate with LB agar; incubate.

(C) Repeat the initial spread of _kanR cells onto Plate IV to eliminate possi-
ble experimental error.

(D) Spread cells from Plate II onto a plate with LB agar with kanamycin;
incubate.

(E) Spread cells from Plate IIT onto a plate with LB agar and also onto a
plate with LB agar with kanamycin; incubate.

. During the course of an E. coli transformation laboratory, a student forgot

to mark the culture tube that received the kanamycin-resistant plasmids.
The student proceeds with the laboratory because he thinks that he will be
able to determine from his results which culture tube contained cells that'
may have undergone transformation. Which plate would be most likely to
indicate transformed cells?

(A) A plate with a lawn of cells growing on LB agar with kanamycin

(B) A plate with a lawn of cells growing on LB agar without kanamycin
(C) A plate with 100 colonies growing on LB agar with kanamycin

(D) A plate with 100 colonies growing on LB agar without kanamycin
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Questions

1. You have been given a vial contain a red-eyed male with normal wings and
ared-eyed female with normal wings. These are the F1 generation. After 2
weeks, you collect the offspring from this pair and obtain the results shown

in the following table:
F» RESULTS ~ Sepiacyes
~ nowings |
O'MALES g@
QFEMALES W

Figure 7.3

On the basis of the results shown in the table, which statement is most likely
true?
(A) The genes for red eyes and normal wings are linked.
(B) The gene for no wings is sex-linked.
(C) The gene for red eyes and the gene for no wings are both dominant. |
(D) The gene for eye color is inherited independently of the gene for wings.
(E) The F, mates were both homozygous for both eye color and wings.

2. Based on the hypothesis that this is a dihybrid cross, with the two genes
unlinked, calculate ¥ using the data in the table of observed phenotypes.
(A) 6.04
(B) 7.81
(C) 4.977
(D) 24.0

3. Compare the chi-square value obtained in Question 3 with the Critical Val-
ues Table on the previous page for p = 0.05. Which of the following state-
ments would be true?

(A) Since the calculated value for chi-square is less than 7.82, the results
support the hypothesis that the parents are heterozygous for two
unlinked traits.

(B) Since the calculated value for chi-square is less than 7.82, the results
support the hypothesis that eye color and wings are linked.

(C) Since the calculated value for chi-square is less than 7.82, the results are
inconclusive. The experiment should be repeated.

(D) Since the calculated value for chi-square is so large, the variations from
the experiment are excessive. The experiment should be repeated.
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2. Sclerenchyma cells make up fibers, have thick secondary cell walls, and
often serve a support function.

3. Collenchyma cells have thickened cell walls and function in support.

4. Xylem cells (tracheids and vessel elements) are dead at maturity. Their
function is water transport.

5. Phloem (sieve tubes and companion cells) transports solutes.

6. Epidermal cells are outermost and serve a protective function.

Questions

1. All of the following enhance water transport in terrestrial plants EXCEPT
(A) Hydrogen bonds linking water molecules
(B) Capillary action due to adhesion of water molecules to the walls of
xylem -
(C) Evaporation of water from the leaves
(D) K* being transported out of the guard cells

2. Under conditions of bright light, in which part of a transpiring plant
would water potential be lowest?
(A) Xylem vessels in the leaves
(B) Xylem vessels in the roots
(C) Root hairs
(D) Spongy mesophyll of the leaves

Figure 9.6

Identify each of the structures in the micrograph of a monocot stem above
by answering the following questions using the appropriate choices from:
the list.

Choices for Tissue Type: xylem, phloem, parenchyma, epidermis

Choices for Function: solute transport, water transport, food storage, pro-
tection
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Questions

Refer to the nomograph on page 358 to answer questions 1 and 2.

1.

What is the percent oxygen saturation for a water sample at 25°C that has
7mg O,/

. In which aquatic environment would you expect dissolved oxygen to be

highest?

(A) A mountain lake that is clear and cold

(B) A bog where the water is shallow and warm and there is a mat of
aquatic plants

(C) A marine tidepool

(D) A cold mountain stream dropping'over a series of small rock falls

(E) A coral reef in a still lagoon

Study this graph to answer the following question:

20

ool

ross /

8 oduc(lYlly/
1 d

Net
productivity

Dissolved oxygen (m 0liter)

010 25 80 75 100

Light (percent)
Figure 12.3

At what light intensity do you expect there to be no net productivity?
(A) Any intensity below 100%

(B) Only at intensities of 0% and 2%

(C) Any intensity below 10%

(D) Any intensity above 25%
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4. Mixing and turbulence: Wave action, waterfalls, and rapids all aerate water
and increase the oxygen concentration.

5. Salinity: As water becomes more salty, its ability to hold oxygen decreases.

1 To measure how much oxygen water can hold (saturation), you need to be able
to read a nomograph. In the lab, the amount of oxygen at different tempera-
tures is determined by laying a straight edge to connect water temperature with
the oxygen level of the sample. Where the straight edge crosses.the % satura-
tion line gives the correct reading. On the figure, you will see that at 7 mg/l O,
at 10°C, % Saturation = 46%. Practice by making the measurements necessary
to answer the questions at the end of this lab review.

0 15 202530
perature °C

0
01234567 891011121314151617
Oxygen (mg per liter)

I In the second part of the laboratory you monitor the effect of varying light lev-
els on dissolved oxygen in an algae-rich water culture by determining changes
in productivity. So now, let’s review what you need to know about productivity.

I Primary productivity is a term used to describe the rate at which plants and
other photosynthetic organisms produce organic compounds in an ecosystem.
There are two aspects of primary productivity:

1. Gross productivity = the entire photosynthetic production of organic
compounds in an ecosystem.

2. Net productivity = the organic materials that remain after photosynthetic
organisms in the ecosystem have used some of these compounds for their
cellular energy needs (cellular respiration).

§ Since oxygen is one of the most easily measured products of both photosynthe-
sis and respiration, a good way to gauge primary productivity in an aquatic
ecosystem is to measure dissolved oxygen. We cannot measure gross produc-
tivity directly because respiration, which uses up oxygen and organic com-
pounds, is always occurring simultaneously with photosynthesis—but we can,
measure it indirectly. Let’s see how to do this.

1 Primary productivity can be measured in three ways:

1. The amount of carbon dioxide used
2. The rate of sugar formation
3. The rate of oxygen production

PART Ill: THE LABORATORY





image1.gif
Cellgrowth (0Dgq)

s0
s
40
as
30
25
20
15
10
05

10
Time ()




image2.jpeg




image3.jpeg




image4.png




image5.gif
Deer Population on
Wallawalla Island

100 -

s0

Number
of deer

20 -

Time




