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Plant Tissue Culture
It is desirable in many research projects to grow plants under sterile conditions in vitro. This permits isolating the effects of experimental variables from the effects of interaction with random contaminants (other organisms). In addition, manipulations of cells in vitro have given us many new tools for studying plant genetics. Indeed much progress has resulted in production of improved and engineered plants through tissue culture.
The hydroponics techniques for discovering essential minerals have formed the foundation of plant tissue culture. At the very least, plant tissues cultured in vitro require a balanced supply of nutrients. Several different media have been devised for culturing various plant tissues. Perhaps the most generally useful medium is that designed by Murashige and Skoog in 1962 (A revised medium for rapid growth and bioassays with tobacco tissue cultures. Physiol. Plant. 15: 473-497). This medium has a well-balanced supply of minerals but also vitamins, carbohydrates, and usually some plant hormones. In an intact plant, these other components are usually supplied from leaves or other mature plant organs. If the tissues are to be cultured in isolation from mature plant organs, then these addenda are essential.
Using axenic techniques, you will surface sterilize some tobacco seeds in a microfuge tube with a 10% bleach solution for 10 minutes. You will rinse the seeds in the tube five times with 1 mL of sterile distilled water using a fresh sterile pipette tip for each change. Using a sterile spatula you will move and spread at least 20 seeds into each of two dishes of MS medium. There are two different media: one dish contains standard MS medium, the other contains MS medium with BA and NAA. These are usually named MSO medium and MSR medium, respectively. The media were prepared, autoclaved 20 min at 15 psi, cooled, and poured into sterile petri dishes before class:
	Into 200 mL dH2O in Media Bottle:
	MSO
	MSR

	MS Basal Medium Sigma M-5519
	0.88 g
	0.88 g

	4 N KOH for pH 5.7
	15 µL
	15 µL

	Sucrose
	4 g
	4 g

	1 mg/mL Benzyl Adenine in 50% EtOH
	-
	200 uL

	1 mg/mL Naphthalene Acetic Acid
	-
	100 uL

	Phytagel Sigma P-8169
	0.5 g
	0.5 g


note: one can use 1.4 g Agarose or 2.5 g Agar instead of Phytagel
Components of Sigma M-5519:
	Ammonium Nitrate
	1650.0 mg/L

	Boric Acid
	6.2

	Calcium Chloride (anh)
	332.2

	Cobalt Chloride • 6H2O
	0.025

	Cupric Sulfate • 5H2O
	0.025

	Na2-EDTA
	37.26

	Ferrous Sulfate • 7H2O
	27.8

	Magnesium Sulfate
	180.7

	Manganese Sulfate • H2O
	16.9

	Molybdic Acid Sodium Salt • 2H2O
	0.25

	Potassium Iodide
	0.83

	Potassium Nitrate
	1900.0

	Potassium Phosphate Monobasic
	170.0

	Zinc Sulfate • 7H2O
	8.6

	Glycine (free base)
	2.0

	myo-Inositol
	100.0

	Nicotinic acid (free acid)
	0.5

	Pyridoxine•HCl
	0.5

	Thiamine•HCl
	0.1




Tissue Culture Hormone Project
Seeds of tobacco were surface sterilized and sown in MS1 medium on January 26, 2012. On April 23, 2012, 5 pieces of tobacco (Nicotiana sylvestris) tissue were transferred to the various Murashige and Skoog media indicated below. Each of the media differ in terms of added hormones. Each medium has a unique combination of Benzyl Adenine (a cytokinin) and Naphthalene Acetic Acid (an auxin). These tissue clumps have grown over a few weeks under continuous illumination at room temperature. Now, May 3, 2012, it is time to analyze how these hormones altered the development of the tissues.
Each medium combination is shown in the table below. Examine the tissues in the plates both from above and from below. Circle in the cells of the table where you find formation of "whole plants", "shoots only", "roots”, and/or "callus”. Weigh out the clumps of whatever has grown from the five pieces that you put into culture. Note: it has to be the same number of clumps for all the combinations if they are pooled for weighing…or else you need to weigh each clump from each dish and calculate an average! One way is better! Do you know why?
Once weighed, the tissues are contaminated and must be discarded.
	mg/L
	0.0 BA
	0.1 BA

	
0 NAA

	plants   shoots   roots   callus


weight per clump:________
	plants   shoots   roots   callus


weight per clump:________

	
0.05 NAA

	plants   shoots   roots   callus


weight per clump:________
	plants   shoots   roots   callus


weight per clump:________


Write a one-paragraph abstract to include with this data sheet.
Place the double-spaced abstract on top of this sheet.
Staple the pages together near the upper-left corner.
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