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Introduction:
In this experiment, the effect of the drug Cytochalasin B was tested on Amoeba proteus through the length

 change of pseudopods formed. Pseudopodia are extensions of the actin cortex and plasma membrane that are

 responsible for phagocytosis and amoeboid movement (Cooper, G.M., 2007; Raven, 2008). Pseudopodia in amoebae

 are the primary means of transportation for the organisms (Raven, 2008).

The Amoeba proteus is a single-celled protist. As a protist, the amoeba is a eukaryote that is not a fungi, plant, or

 animal (Raven, 2008).

Pseudopodia play an integral role in cell movement because it establishes a leading end to the cell (Cooper,

 G.M., 2007). In pseudopodia, the actin is organized in three-dimensions in an actin-filament gel (Alberts, 2002).

 Pseudopodia extend and pull the amoeba forward by cytoplasmic streaming. In cytoplasmic streaming, the actin

 extends in front of the amoeba, forming a pseudopod, into which the amoeba flows (Raven, 2008).

Cytochalasin B inhibits association and dissociation of g-actin (globular) sub-units to the barbed end of the f-

actin (filamentous) polymers by binding to that end (Cooper, J.A., 1987). Previous experiments show that 2 μm of

 Cytochalasin B inhibits association and dissociation by 90% on average (Cooper, J.A., 1987). In this experiment, 40 μm

 of Cytochalasin B were dissolved in 1 mL of dimethyl sulfoxide (DMSO).



Introduction:

http://icuc.wheatoncollege.edu/bio219/2008/Ciampa_Maeghan/index.htm[8/31/2015 10:58:24 AM]

DMSO is an amphipathic molecular transporter. It is a very effective solvent; it can dissolve almost anything.

 DMSO is also very effective at penetrating the human skin and can carry the solutes across the human skin (Kennedy,

 2008).

In this experiment, pseudopods are defined as any protrusion from the main body, the central region of the

 amoeba with similar height and width. It is expected that the results of this experiment will show that Cytochalasin B

 will have a negative effect on the development of pseudopods in Amoeba proteus. The expected average length is

 shorter than in the control organisms and the organisms at the beginning of the experiment.

 

Materials & Methods:
To begin this experiment, two slides, two coverslips, a large Petri dish, a small Petri dish of coverslip chips, a

 pipette of Cytochalasin B, and DMSO in a small test tube, a pipet and a small test tube of pond water were obtained.

 Two flow cells were set up using slides and coverslip chips, which are arranged in a square in the center of the slides.

 The slides were put in the Petri dish for easy transportation. Using a permanent marker, the two slides were labeled A,

 the control slide, and B, to which the drug was added. Using an inverted light microscope, one Amoeba proteus and

 enough water was added to the area on the slides (A and B) in the square created by coverslip chips. The top coverslips

 were placed gently on the coverslip chips in order to create a flow cell, into which the drug was inserted. Excess water,

 outside of the cell chamber, was removed gently using a kimwipe®. The top and bottom edges of the chamber were

 sealed using VALAP, which was heated in beakers on hot plates in the back of the room. VALAP was applied quickly,

 but surely, using one brush stroke from a small paintbrush along the edge. When the VALAP dried, slide A was

 observed under the Nikon Eclipse E200 microscope at 100x total magnification. The slide was viewed on the computer

 using Spot 2 and pictures were taken using a Sony camera. The Amoeba proteus was located and the pseudopodial

 behaviors were observed. Pictures were taken every minute for three minutes. Times were observed and recorded at

 each picture. With gloves, slide A was put on a paper towel on the bench top. Three injections of 50µL each of the drug

 with DMSO was added to the left side of the chamber using the pipette. To ensure that the drug reached the organism, a

 kimwipe® was put to the right edge of the chamber to draw the drug through the chamber. The slide was put back in

 the large Petri dish for 30 minutes to allow the drug to take its effect on the Amoeba proteus. Then, slide B was

 observed the same way, with pictures taken every minute for three minutes. Three injections of 50µL of water was

 added to slide B to mimic the effect of water pressure and movement on the control Amoeba proteus. Slide B was then

 put back in the Petri dish to wait for 30 minutes. During the wait, the pictures were opened in Adobe Photoshop. In

 each picture, the pseudopods were determined using the definition given in the introduction. Each pseudopodium was
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 measured by pixels and one scale bar, the length of one of the pseudopodia, was drawn for each picture. After 30

 minutes, both scales were observed as before. Pictures were taken again once a minute for three minutes for Slide B.

 Times were observed for each picture. The pictures were again opened in Adobe Photoshop, pseudopods were

 determined and measured.

 

Results:
This experiment tested the effect of Cytochalasin B on Amoeba proteus pseudopodial length. Pseudopodial

 length was measured in pictures taken on a Sony camera using Spot 2. Pseudopodia were measured in Adobe

 photoshop in pixels, which were converted to µm using the conversion 0.604 µm/pixel from Biology Lab Notebook

 10/1/2008 (67) MLC (Ciampa, 2008). Pictures were taken once per minute over a 3-minute period. Data in

 experimental was measured in pictures taken 30 minutes after injection of Cytochalasin B and DMSO in Slide B. The

 average length of pseudopodia in the control Amoeba proteus was found to be 50. µm. The average length of

 pseudopodia in A. proteus 30 minutes after drug injection was found to be 31 µm (refer to figure 2). Observations also

 showed that fewer pseudopodia were formed in the organisms exposed to the drug (1-2 pseudopodia) than in the pond

 water control organisms (3-4 pseudopodia). In general, there were no leading-edge pseudopodia in the drug-exposed A.

 proteus. Cytoplasmic streaming in the drug-exposed organism followed a straight path, unlike in the control A. proteus.

 The shape of the pseudopodia was also changed after injection of Cytochalasin B and DMSO. Some of the trailing

 pseudopodia were round instead of long, thin pseudopodia found in the control organisms (refer to figure 1). Using

 standard deviation, I calculated the margin of error to be 33-67 µm for the Control average and 21.8-40.2 µm for the

 Experimental average.

 

A
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B

Figure 1. Effect of Cytochalasin B on pseudopodial formation and length in Amoeba proteus. (A) Pseudopodial
 formation and cytoplasmic streaming in control A. proteus. In pond water, the organism moves by extending its actin
 cortex forward and streaming the organelles in the cytoplasm. On average, A. proteus was observed to have 3 or 4
 pseudopodia at any given time. (B) Decreased pseudopodial formation in same organism in drug Cytochalasin B. 30
 minutes after addition of Cytochalasin B and DMSO, there is no leading-edge pseudopodia present in the same
 organism. Two projections on the back end of the organism are considered pseudopodia by definition, but they are
 much shorter in length than the pseudopodia measured in the control.
 
 

Figure 2. Effect of Cytochalasin B on average pseudopodial length in Amoeba proteus. Pseudopodial lengths were
 determined by averaging measured lengths in µm observed every minute over a 3-minute period. The average length in
 the control column is an average of the lengths of the pseudopodia measured from pictures taken once per minute in the
 A. proteus in Slide A before addition of water and in A. proteus in Slide B before addition of Cytochalasin B and
 DMSO. The average length in the experimental column is an average of the measured pseudopodial length in Slide B
 30 minutes after the injection of Cytochalasin B and DMSO.
 

Discussion:
This experiment determined that introduction of Cytochalasin B to Amoeba proteus had a negative effect on the

 length of the pseudopodia in the organism. The average length of pseudopodia formed in the experimental A. proteus

 was shorter than the pseudopodia formed in the A. proteus observed free from the presence of Cytochalasin B. The

 experiment also supported the conclusion that the length and shape of the formed pseudopodia in A. proteus is

 controlled by the actin cortex of the cell. The treadmilling effect of actin filaments, the cycle of ATP-bound G actin
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 subunits binding to the (+) end and ADP-bound G actin subunits dissociating from the (-) end (Cooper, G.M., 2007), is

 disturbed in A. proteus exposed to Cytochalasin B. Cytochalasin B, as an actin-binding drug, inhibits pseudopodial

 formation by capping the barbed (+) end, or adding end of the filaments in the actin cortex (Cooper, J.A., 1987). Due to

 the Cytochalasin B cap, free G actin subunits are unable to bind to the (+) end. Pseudopodia most likely continue to

 form because F actin can grow by adding G actin subunits to the pointed (-) end. However, pseudopodia formed are

 much shorter because the (+) end is five times more efficient at adding G actin than the (-) end (Cooper, J.A., 1987).

 This mechanism might also explain why the pseudopodia formed after the addition of the drug were found on the

 trailing edge of the organism.

In future experiments, the conclusion could be supported by repeating the experiments and extending the time

 frame in order to collect more data to contribute to the averages. Also, in future experiments, observing and measuring

 the pseudopodia formed in the control A. proteus (Slide A) after the injection of pond water with the same

 concentration of DMSO as the drug would provide more useful control data for the average. The behaviors observed in

 Slide A might be affected by the introduction of DMSO to the system. DMSO might change the toxicity of the

 environment. Also, DMSO is a very potent solvent and molecular carrier. Because it can carry almost any molecule

 across plasma membranes (Kennedy, 2008), the DMSO might have carried foreign molecules from the surrounding

 environment into the A. proteus with the Cytochalasin B. Among these molecules there may have been ligands for other

 receptors that affect the behaviors observed in the A. proteus.

References:
Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., Walter, P., (2002). Plasma membrane protrusion is driven by

 actin polymerization. Molecular Biology of the Cell, fourth ed. New York: Garland Science. Retrieved
 November 30, 2008, from http://www.ncbi.nlm.nih.gov/books/bv.fcgi?
highlight=pseudopod,actin&rid=mboc4.section.3082#3091.

 
Ciampa, M.L. (2008). Biology Lab Notebook.
 
Cooper, G.M., and Hausman, R.E. (2007). The Cell: A Molecular Approach, fourth ed. Sinaur Assoc., Inc., MA.
 
Cooper, J.A. (Oct. 1987). Effects of Cytochalasin and Phalloidin on Actin. J. Cell Biology. New York: Rockefeller

 University Press. 1473 – 1478. Retrieved November 27, 2008, from http://jcb.rupress.org.
 
Kennedy, R. (2008). DMSO (a.k.a. dimethylsulfoxide). The Doctors’ Medical Library. Retrieved November 30, 2008,

from http://www.medical-library.net/content/view/226/41/
 
Raven, P.H., Johnson, G.B., Losos, J.B., Mason, K.A., Singer, S.R. (2008). Biology, eighth ed. Boston, MA: McGraw

 Hill Higher Education.
 
I have abided by the Wheaton College Honor Code in this work. The concept and research was carried out in
 collaboration with Ashley Gabree. I also consulted Professor Robert Morris and Robert Manguso to calculate the
 margin of error.



Introduction:

http://icuc.wheatoncollege.edu/bio219/2008/Ciampa_Maeghan/index.htm[8/31/2015 10:58:24 AM]

 
Maeghan Ciampa

12/3/2008


	wheatoncollege.edu
	Introduction:


