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UNIT -III Plant Tissue Culture.pdf

	1. PLANT TISSUECULTURE
BY
Mr.A. K.  Daswad
Asst. Professor
Nanded Pharmacy College,
Nanded.
 


	2. Introduction
What is plant  tissue culture?
◦ The growth or regeneration of plant cells,
tissues, organs or whole plants in artificial
medium under aseptic conditions.
In vitro culture
◦ From Latin- “within the glass” performing an
experiment in atest tube.
 


	3. History of Plant  Tissue Culture
Callus culture
1939
First attemptof planttissue culture
1902
Haberdlandt
Maheshwari Guha
First haploid culture
1964
 


	4. Murashige Skoog
1962
MS
media
1966 Steward  Totipotency carrot plant
1970 Power et al Protoplast fusion
1977 Chilton Integrated Ti plasmid
fromAgrobacgerium
tumefaciens in plant
1984 Horshet et al Transgenic tobacco
1987 Kleinet Biolistic gene transfer
 


	5. Terminology
Explant:Aplant organ or  piece of tissue used to initiate a culture.
Culture: Growing cells, tissue, plant, organs or whole plant in nutrient
medium under aseptic condition. Eg. cell culture, embryo culture, anther
culture
Aseptic culture : Raising cultures from a tissue or an organ after
freeing it of bacteria, fungi and other microorganism.
Callus: A tissue arsing from disorganized proliferation of cells either in
cultures or in nature. Plural calli
Cell culture: Culture of single cells or small groups of similar cells
Ref:PlantTissue CultureTheory and Practice,a Revised Edition S.S. Bhojwani and M.K Razdan
 


	6. Contamination: Unwanted microorganism  which may inhibit the
growth of the cells or tissues in culture.
 Subculture: Transfer of tissue or explant into freshmedia
Regeneration-: In tissue cultures, a morphogenetic response that results
in the production of new organs, embryo or whole plants from cultured
explant or calli derived from them.
Dedifferentiation: Reversal of organized structures into an
undifferentiated state.
Differentiation : The development of different morphological
characteristics. In tissue culture the term is used to describe the formation
of different cell type, roots, shoots, embryos or any other orgsns in callus or
cell culture.
Ref:PlantTissue CultureTheory and Practice,a Revised Edition S.S. Bhojwani and M.K Razdan
 


	7. Micropropagation: Asexual or  vegetative propagation of plants in
vitro.
Organogenesis: Differentiation of organs from cultured cells or tissue.
Plantlet: A small rooted shoot or germinatedembryo.
Somatic hybridization: The creation of hybrids by fusion of protoplast
derived from genetically different cells.
Totipotency: Potentiality or property of cell to produce a whole
organism.
Transgenic plant: Plants which have been genetically engineered to
modify certain characteristics by introducing one or a few selected genes.
Ref:PlantTissue CultureTheory and Practice,a Revised Edition S.S. Bhojwani and M.K Razdan
 


	8. Requirement of PTC
  Appropriate tissue (Explant)
 Equipment and Glasswares
 A suitable growth medium
 Aseptic (sterile) conditions
 Culture room
 Incubation room
 


	9. Explant
An explant is  a piece of
tissue used to initiate a
tissue culture.
Explant should be disease
free.
Ref:https://www.slideshare.net/ojuederiebern/plant-tissue-culture-
methods-and-applications
 


	10.  Equipment and  Glassware's
 


	11. Double
Distillation
Unit
-FOR THE PURIFICATION  OF TAP
WATER BY DISTILLATION
PROCESS.
-DISTILLED WATER HAS
NEUTRAL pH (pH = 7) IT IS SALT
FREE
AND PURE.
 


	12. REFRIGERATOR
- IT IS  USED TO STORE THE STOCK
SOLUTIONS OF MACRONUTRIENTS,
MICRONUTRIENTS,
VITAMINS AND GROWTH HORMONES
AT 40C
 


	13. CAPACITY : 0.001  TO
200 gm IS SUITABLE
FOR TISSUE
CULTURE
TECHNIQUES.
- USED TO MEASURE
MINUTE QUANTITY
OF CHEMICALS
USED IN NUTRIENT
MEDIA
DIGITAL BALANCE
 


	14. pH Meter
-used to  check or adjust
the pH of nutrient
medium
- 5.8 pH is prefered for
tissue culture media .
-If pH is alkaline, it is
adjusted by addition of
0.1 N HCl.
- if pHis acidic, it is
adjusted by addition of
1N NaOH.
 


	15. For glassware and
Dr.K.M.Nitnaware  HRM
media sterilization
CONDITIONS :
- 1210C TEMPERATURE
- 15 lb PRESSURE
- 20 MINUTES
AUTOCLAVE
 


	16. For cell culture
Orbital  Shaker
 


	17. LAMINAR AIR FLOW  :
 Used for inoculation purpose.
It works on the principle of
application of high efficiency
particulate air (HEPA) filters
It creates aseptic condition and positive pressure by blowing
sterile air towards the operator.
Hepa filter is of 0.3 micrometer
size, hence it prevents microorganisms and
passing
dust particles from
through, thus creates sterile air and
aspetic conditions.
VERTICAL LAMINAR AIR FLOW
HORIZONTAL LAMIANR AIR FLOW
 


	18. Culture media composed  of inorganic, organic
nutrient, vitamins and plant hormones.
Major – C, H, O, N, P, K, Ca, Mg, S
Minor- Fe, Cu, Mn, Bo, I, Zn, Co
Major types of Media
Whites medium – White (1963)
MS medium – Murashige and Skoog (1962)
B5 medium – Gamborg et al (1968)
Nitsch’s medium – Nitsch (1969)
Nutrient medium
 



	20. Plant growth regulators
Auxins  – Stimulate root formation.
Cytokinins –stimulate shoot formation
 Auxin ↓Cytokinin = Root Development
 Cytokinin ↓Auxin = Shoot Development
Class Name Abbreviation
Auxins Indo3 lacetic acid * IAA
1 Napthaleneacetic acid NAA
2,4 dichlorophenoxyacetic acid 2,4-D
Indol 3 butyric acid IBA
Cytokinin 6 Benzylaminopurine BAP
Kinetin Kin
* Indicates naturalauxin
 


	21. Culture rack
Inoculation
  


	22. ADVANTAGES OF PLANT
TISSUE  CULTURE
1) Availability of raw material
2) Variation in supplies and quality
3) Patent rights
4) Easy purification of the compounds
5) Modification of chemical structure
6) Disease free and desired product
7) Crop improvement
 


	23. Steps of Plant  Tissue Culture
Incubation
Regeneration
Hardening/Acclimatization
Temp. 25±20C
Relative humidity -50-70%
Light =16 hr light/8 hr dark
Light Intensity =45 μmol m−2 s−1
Preparation of Nutrient media
Selection of suitable explant
Germinating seeds, root, shoot, leaf,node,ovary,
embryo, anther etc
Surface sterilization of explant
Sodium hypochlorite (1%)
Mercuric chloride (0.1%)
Inoculation (Transfer of explant on nutrient media under aseptic condition)
 


	24. Embryo culture
Planttissue culture
Seed  culture
Protoplast culture
Pollen culture
Meristem culture
Callus culture
Cell culture
Anther culture
Types of Plant Tissue
culture
 


	25. Callus Culture
• In  Callus culture, cell division in explant forms
a callus.
• Callus is irregular unorganized and undifferentiated
mass of actively dividing cells.
• Darkness & solid medium gelled by agar stimulates
callus formation.
• The medium contains the auxins and BAP (Benzyl
amino purines). Both are growth regulators (
Hormones).
• This stimulates cell division in explant.
• Callus is obtained within 2-3 weeks.
 


	26. Callus culture and  Sub culture
 


	27. Maintenance
• After sufficient  time of callus growth on
the same medium following changes will
occur :
 Depletion of nutrient in the medium
 Gradual loss of water
 Accumulation of metabolic toxins
• Hence for maintenance of growth in callus it
is necessary to subculture the callus.
• Subculture should be repeated after 4-5
weeks
 


	28. Single Cell Culture
•  As stated earlier, cells derived from a
single cell through mitosis constitute a
clone and the process of obtaining
clones is called cloning (asexual
progeny of a single individual make up
a clone). There are two popular
techniques for single cell culture.
 


	29. Root tip culture
•  Tips of the lateral roots are sterilized, excised
and transferred to fresh medium.
• The lateral roots continue to grow and
provide several roots.
• After 7 days that are used to initiate stock
or experiment.
• Thus the root material derived from a
single radical.
• Such genetically uniform root cultures
are referred to as a clone of isolated
roots.
 


	30. Leaves culture
• Leaves  (800µm) may be detached from
shoots, surface sterilized and place in healthy
condition for long period.
• Growth rate in the culture depends on
their stages of maturity at excision.
• Young leaves have more growth potential
then the nearly mature ones.
 


	31. Shoot tip culture
•  The excised shoot tips (100-1000µm long) of
many plant species can be cultured on
relatively simple nutrient media.
• This media must contains growth hormones
and will often form roots and develop into
whole plants.
 


	32. Complete flower culture
•  Flowers (2days after pollination) are excised,
sterilized by immersion in 5% calcium
hypochloride, washed with sterilized water.
• Transfer this to culture tubes containing an
agar medium.
• Fruits, which develop are smaller than their
natural counterpart, size can be increases by
supplementing the medium with appropriate
combination of growth hormones.
 


	33. Anther Culture
• Young  flower buds are removed from the
plant & surface sterilized.
• The anthers are then excised and transferred
to an appropriate nutrient medium.
• The plantlet are formed after 4-5 weeks
of inoculation.
• Many plantlets are produced from the
single anther.
 


	34. Pollens culture
• Pollen  grains are removed from the anther.
• Anthers are placed in a 5ml liquid medium
in petri dish.
• Petri dishes containing the pollen grains in
the culture media are sealed with parafilm &
incubated at 28ºC in dark for 14 days.
• 3-4 weeks may be required to obtain
haploid plantlets.
 


	35. Organogenesis
Dr.K.M.Nitnaware HRM
The production  of roots,
shoots or leaves.
These organs mayarise out
of pre-existing meristems or
out of differentiated cells.
This, likeembryogenesis,
mayinvolve acallus
intermediate but often
occurs without callus.
 


	36. Somatic Embryogenesis
Dr.K.M.Nitnaware HRM
The  production of
embryos from
somatic or “non-
germ” cells.
Usually involves a
callus intermediate
stage which can
result in variation
among seedlings
 


	37. Globular stage of  Somatic
Embryos
Dr.K.M.Nitnaware HRM
 


	38. Cotyledonary Stage of  S.E.
Dr.K.M.Nitnaware HRM
 


	39. CALLUS CULTURE
Dr.K.M.Nitnaware HRM
  


	40. Regeneration - The  process whereby apart
of aplant can be turned into awholenewplant
Dr.K.M.Nitnaware HRM
sprouting
new shoots
 


	41. Hardened plantlets
Dr.K.M.Nitnaware HRM
  


	42. Importance of plant
tissue  culture
Dr.K.M.Nitnaware HRM
 Production of improved crop varieties
Disease free and desired propagules
Production of secondary metabolites
Production of salt tolerant, drought tolerant and heat
stress tolerant variety
Biotransformation
Biosynthetic pathway
Haploid production
 


	43. LET THE FOOD  BE THE MEDICINE
E
 


	44. VACCINE
• A biological  preparation that improves immunity to a particular
disease.
• Contains an agent that resembles a disease-causing
microorganism and is often made from weakened or killed
forms of the microbe
• Stimulate the body's immune system to recognize the agent,
destroy it, and keep a record of it for later encounters
• Reduced mortality rate caused by various organisms.
• one of the safe and effective measure to control
various infectious diseases.
• A protein which acts as the vaccine, present in food and
consumed as the internal composition of food is known as
EDIBLE VACCINE
 


	45. EDIBLE VACCINE- WHY?
•  Immunization through DNA vaccines is an alternative but
is an expensive approach
• Edible vaccine gives cost-effective, easy-to-administer,
easy-to-store and socio-culturally readily acceptable
vaccines for their delivery systems.
• Oral vaccines provide “mucosal immunity” at various
sites by secreting antibodies.
• Don’t need to worry about re-use, misuse and lack of
sterilization. Thus, low risk of infection.
 




	48. Plants used for  edible vaccine
• Tobacco
• Potato
• Banana
• Tomato
• Rice
• Lettuce
• Soybean
• Alfalfa
• Carrot
• Peanuts
• Wheat
• corn
 


	49. Plant species
Banana
Advantages
Do not  need cooking.
Protein not destroyed even after
cooking. Inexpensive .
Grown widely in developing
countries.
Disadvantages
Trees take 2-3 to mature
years. Spoils rapidly
after ripening.
Potato :
Advantage
Easily transformed.
Easily propagated.
Stored for long periods
without refrigeration.
Disadvantage
Need cooking which denature
antigen.
Rice
Advantages
Commonly used in baby
food. High expression of
antigen.
Disadvantages
Grows slowly.
Requires glasshouse condition.
Tomato
Advantage
Grow quickly.
Cultivate broadly.
High content Vitamin-A may
boost immune response.
Disadvantages
Spoils readily.
 






	54. Antigen selection
Efficacy in  model systems
Choice of plant species
Delivery and dosing issues
Safety issues
Public perceptions and attitudes to genetic
modification
Quality control and licensing
 





	58. 5. CHOLERA
plants were  transformed with the
gene encoding B subunit of the E.
coli heat liable enterotoxin (LT-B).
Transgenic potatoes expressing
LT-B were found to induce both
serum and secretory antibodies
when fed to mice; these antibodies
were protective in bacterial toxin
assay in vitro. This is the first
“proof of concept” for the edible
vaccine.
 


	59. Advantages of Edible  vaccines
 DO not require administration by injection.
Possible production of vaccines with low costs.
 Do not require separation and purification of
vaccines from plant materials.
Necessary syringe & needles not required.
Economical in mass production and transportation.
Heat stable, eliminating the need for refrigeration.
 


	60. DISADVANTAGE OF EDIBLE  VACCINE
 Development of immunotoleranceto vaccine
peptide or protein.
 Consistency of dosage form fruit to fruit, plant-to-
plant, and generation- to-generation is not similar.
 Stability of vaccine in fruit is not known.
 Dosage of vaccines would be variable.
 Selection of best plant is difficult.
 Certain foods like potato are not eaten raw, and
cooking the food might weakens the medicine
present in it.
 Not convenient for infants.
 


	61. Safety aspects
 Contamination  through crosspollination.
 Vaccine antigen may affect browsing animals.
 Vaccine contamination via plant debris spreading on
surfaces and ground waters.
 Affect on humans living in the area drinking vaccine
polluted water or breathing vaccine polluted dust.
 cultivation and production of pharmaceutical crops
should be limited to control the production facilities
like greenhouse or in plant tissue culture that prevent
the environmental release of biopharmaceuticals.
 


	62. Edible vaccine creating  inexpensive vaccines that might be
particularly useful in immunizing people in developing
countries, where high cost, transportation and the need for
certain vaccines to be refrigerated, can hamper effective
vaccination programs.
Edible vaccine might be solution to get rid of various ailments
as it has more advantages compared to traditional vaccine.
Edible plant-derived vaccine may lead to a future of safer and
more effective immunization.
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