MSR (Modified MS for Shoot
Regeneration) Medium

Understanding MSR Medium: Modified MS for Shoot Regeneration

Tissue culture is a powerful tool in plant biotechnology used
for the mass propagation of plants, genetic modification, and
conservation of germplasm. Among various media formulations,
MS (Murashige and Skoog) medium has been a go-to choice for
plant tissue culture. However, when it comes to specific
applications like shoot regeneration, modifications are often
required to optimize growth, and one such modification is the
MSR Medium (Modified MS for Shoot Regeneration).

What is MSR Medium?

The MSR (Modified MS for Shoot Regeneration) medium is a
specialized tissue culture medium designed to stimulate the
formation and growth of shoots from plant explants,
particularly during in vitro regeneration protocols. It’s
based on the original MS medium but is modified to meet
particular nutrient and hormonal requirements to enhance shoot
regeneration efficiency.

Shoot regeneration is a crucial step in micropropagation,
transgenic plant creation, and other plant biotechnological
practices. Using a well-optimized medium such as MSR can
significantly improve the chances of successful shoot
initiation, elongation, and further plant development.

Applications of MSR Medium:
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1. Micropropagation: MSR Medium is used to regenerate a
large number of shoots from a small piece of plant
tissue (explant) which is crucial in developing clonal
plants.

2. Plant Transformation Experiments: Post-agrobacterium
transformation, the regenerating shoots from callus
tissues or directly from explants can be facilitated
with this medium, allowing researchers to obtain
transgenic lines efficiently.

3. Ornamental Plants: MSR Medium is often employed in
tissue culture of ornamental plants that tend to have a
slower rate of shoot regeneration under conditions of
standard MS medium.

4. Crop Improvement Programs: Especially in instances where
plant breeding involves tissue culture, the MSR medium
can offer advantages through quicker or more robust
shoot formation critical for genotype improvement.

5. Germplasm Conservation: Preservation of endangered plant
species or recalcitrant species (difficult to
regenerate) also sometimes involves specialized media
like MSR for efficient shoot formation and maintenance
of plantlets in vitro.

Composition & Formulation of MSR
(Modified MS) Medium

The MSR Medium retains the basic components of regular MS



medium but is altered in specific ways to improve shoot
regeneration. Here is the typical formulation per 1 litre of
MSR Medium:

Macronutrients (per litre):

NH2NO: (Ammonium Nitrate): 1650 mg

= KNO: (Potassium Nitrate): 1900 mg
= CaCl2-2H20 (Calcium Chloride Dihydrate): 440 mg
= MgS04-7H20 (Magnesium Sulfate Heptahydrate): 370 mg

= KH2P04 (Potassium Dihydrogen Phosphate): 170 mg

Micronutrients (per litre):

Iron

H3sB0: (Boric Acid): 6.2 mg

= MnS04-H20 (Manganese Sulfate): 16.9 mg

= ZnS04-7H20 (Zinc Sulfate): 8.6 mg

- KI (Potassium Iodide): 0.83 mg

= NazMo04:2H20 (Sodium Molybdate): 0.25 mg

= CuS04-5H20 (Copper (II) Sulfate): 0.025 mg

= CoCl2:6H20 (Cobalt Chloride Hexahydrate): 0.025 mg

Source (per litre):

 FeS04-7H20 (Ferrous Sulfate): 27.8 mg



= Naz-EDTA (Disodium Salt of EDTA): 37.3 mg

Vitamins (per litre):

= Thiamine HCl (Vitamin Bi1): 0.1 mg
= Pyridoxine HCl (Vitamin Be): 0.5 mg
= Nicotinic Acid (Niacin): 0.5 mg

= Glycine: 2 mg

Plant Growth Regulators (PGRs) for Shoot
Regeneration:

- BAP (6-Benzylaminopurine): 1-2 mg/L (depending on the
plant species)

= IAA (Indole-3-acetic Acid): 0.1 mg/L (Optional; used in
balancing auxin/cytokinin ratio)

(Note: The selection and concentration of growth regulators
such as BAP and IAA may vary depending on the plant species.
Ethylene inhibitors, like Silver Nitrate (AgNO:), may also be
included when ethylene in the medium is an issue.)

Gelling Agents/Other Additives:

= Sucrose: 30 g (as the carbon source)

Agar: 7-8 g (for gel medium consistency, optional in
liquid cultures)



Preparation and Sterilization:

1. Prepare the stock solutions for macronutrients,
micronutrients, vitamins, and iron chelate separately.

2. Add the appropriate volumes of each stock solution to
distilled water to make up the final formulation.

3. Incorporate the plant growth regulators (PGRs)-— the
auxins and cytokinins—just before adjusting the final
volume, based on the plant species and the type of shoot
regeneration required.

4. Adjust pH of the medium to 5.7-5.8 using NaOH or HCL.

5. Add agar for solid media and autoclave the mixture at
121°C for 20 minutes.

6. After cooling the medium to around 45°C, pour it into
sterile culture vessels or petri dishes.

Tips for Success with MSR Medium:

- Always experiment with different concentrations of Plant
Growth Regulators (PGRs) specific to your plant species.

- Pay close attention to frequent sub-culturing of
regenerating shoots onto fresh MSR medium to prevent
nutrient depletion and excessive tissue browning.

»If shoots are slow to elongate, consider adding GAs
(Gibberellic Acid) at a concentration of 0.1-0.5 mg/L to
the medium to promote shoot elongation.

 When working with ethylene-sensitive plants, include an
ethylene inhibitor such as Silver Nitrate.



Conclusion:

With MSR medium, its optimized formulation greatly enhances
shoot regeneration in plant tissue culture, making it an
essential tool for researchers and plant breeders primarily
focused on micropropagation, transformation studies, and crop
improvement. It provides a balanced supply of nutrients and
growth regulators that lead to more efficient shoot induction
and development, catering to various plant species. Depending
on the requirements of the plant you are working with, MSR
medium can be easily fine-tuned for maximum productivity,
further emphasizing its importance in plant tissue culture
endeavors.

Interested in optimizing your plant tissue culture
experiments? Don’t overlook the power of well-tuned media
formulations like MSR!
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