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P LANT -I;SSUE CUI.TURE

Plant fissue cuHure is a techinique used 4o grow plant cells,
tissues oy organs s stevile and nlrlled  environment on G
nutsient cutture  medium-

This method is cmmonky used for the propagation of plonts,
genetic modifiction and  convesution of mre or endangered

spm‘e&-

Kevy Features

Aseptic (stenle) conditions
Nufient mediym . Containing minerals, vtamias hormones and

(arbohydrafes -

Use of explants (small pieces of plant fissue, such s leaf,
gtem, foot or Meristem)

Can lead +0 Cclonal propagation ( producing genefially fdentical

plants) )
Tt is based on +the puinciple ©F totipotensy — the ability of a
Sr‘nale plant Cell 1o develop info a whole plant-
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Historicar Devetoment Of Puant Tissue Cuiture
—___—-__-———_

® 1838 - 1939 - Schlieden and Schuan
Pmpused the cell fheorq ] sfuh'ng that all plams are made of cells

and each cell has pofential o keep develop into a whde plant
(fotipoteny  oncept)-

@ 1902 Guotieb Haberiand
known as father of Plant cell culture , he first proposed the
ldea ©F growing  plant cells in vitro, though he was unsucesshul

in prochical sesuhe.

@ 193¢ philip R (Whie
SuctessRully - cuttured oot fips of tfomalo plants in a nuftient

medium-

@ 1944 - Gautheret, White and Nobécoust
Achieved continuous  growth OF plant Cells (mass of undiffenetiaked

cells) on Sqnﬁleﬂ'c mediq

© 19505 - Skosg and_Miller
Discovered the wile of plant hormones (L QuAls and cylokines) in
organ Formation - foks vs  shoots:
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19605 - 19805 (ommerralization
Techniquec like miropropagation, protoplast Culture, and  Somahc
embryogeneas  developed and applied on U commerdal scale-

Preent day
Widely used in agncubure, horlicuHure, genetic engineening , and
onseovation m:'fmbfﬂlogq.

Steps Invowep IN Puant Tissue Cutture

Selection of explant £ Preparation of explant

Explant : & small prece of plant tissue (e, leaf, stem wot; bud)

Selection : Choose o healthy , disease - free plant-

Preparcttion: (ash explarts  with sunning water to semove surface
dust-

Sterilization

Surfate stenlization : Treat explants with disinfectants like:
Jo 7 ethanol (30 sec to 4 min)
0-1+/- - 02/ mertunc chlonde or 17 - 27
sodium hypochloxite (S -4o minutes)

ansin&: Rinse 3 -4 times with sevile distilled wafer o yemove
traces of chemijcals.
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® Prepuration of cuure medium
o Use stundard nuirient medium (ff},. M-S medium - I“fumshl_‘ge and Skwq)-
® Medium containts : - Micronutfients and Macronuffrents
Vitamins
- Carbon Source (usually sucrose)
Plant qrowth requlators (Auxins £ Gylakining)
- (relling agents ( Agar)
Adjust pH (usually S6-5-9) and stenlize by aufoctaving-

@  Inoculation
o Innster cteilized explant to sterile culture rocdiem-
o Pesformed in a laminar airflow cabioet wunder GsephcC condrtions:

®  Incbation
®  (ulure tubes or jars are incubated in growth chambes:
e (ondition Maintained : - Ti’mpemhue w25°C
- Light 16 hrs light/ 8- hours dark Cycte
- Humidtly §0 - 607

©® Calus Fomation
Depend;‘rg on medium and explant :
o (allus Formation- Unorganzed mass of cells
. Drgannaemsr's- Development- of mots , shoots o embiyos-
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@ SubcuHun‘@
Transfer gmw:‘ng ticcues o fesh medium pel‘iodical!g o -

o [romote further growth
o Toduce diffefentiation (shoot [root development)

Hardening ( Acclimatization)
Gtradual adaptation of plantlels 10 exdernal conditions :

* Transfer fo aoil or potting mx n Q aneenhnus&
* Ppvide (onholled humidity and lr'ghf-
o |oer tfransfer {0 feld Condihons-
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(GirowTH & MAINTENANCE

Girowth of Plant Hssue  (Culture

Growth in dissue culure wefers fo the Increase In Size, number
of cells, und development of plant parls Clike yools , shoots, or
embryos) fiom the explant undor stesle and nuffient -ich
(ondftions-

T+ includes :

- (el devsion (mitosic)

- Callus Frmation

- Organ Fosmation ('s00is [ shoots)

= Development of complete plantiets-

Maintenane Of Plont tissue Culfure

Mainfenance means  keeping the cultures heatiy and achive for
fong - peniods of providing :

= Proper nuifients

- Staile (onditions

- Ideal environmental conditions (lf“ghi-, femperature , humidfy)
= Regular subculturing C ﬂuns&mng fo fresh media)
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Tvees O Puant Curture

® Cawws (ULTURE
(allus culure means growing @ soft , white or yellow mass cf
unorganized  cells (called callys) n a 1abom+m/ from any part
of the plant-

Procedure : ® We fake « small piece of plant (like leaf or
stem) —= called explant-
® We keep # on a Solid nutnent medium ( with
hosmones like auxin and Cyfokinin)-
* (ells divde and foom o lump of cells = callus-

Applications : * To grow new plants  (micropropagartion)
For geng Edf'hhg.
e o Sﬂldq mutahons or  vanations.

F\fample: Callus from carrot ov tobbacco leaf.
@ Suspension CuLTue

SuSPensr'on (uHure 1s when Efngle cells or small Ccll groups
float in a liquid medium and grow-

Procedure : ® We fuke callus and fansfey it info  liguid
nuttient solution-
* (Je heep # in a shaking machine o that cells

stay suspended-
o (ells grow and  muHiply in liquct-
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AppucaTion : * To produce usefl chemials (like olkaloids)
* for cell ®esearch
o To prepare protaplasts

Exampie : Production of shikonin (o natumally occuring
napthoquinone) From plant  cells.

Emsryo (CuLTuge
Embryo cutture means growing the baby plant (embryo) from a

seed before it dies or Faik fo gow natwally-

Procepure : ® Immature embwyo s Joken out fom seed
e T+ is gown on specal nufrient mediura-

ArpucaTion: * To gow plants quickly-
o To breaks seed domancy.

ExAmeLe «  Hybrid of wheat and rye
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@ AntHer Or Pouen Cuture
Here, male parts of the flower like anthers or Pollens ae used 1o
grow  haploid plants (hauirg only one et of chromogomes)-

ProceoVRE: o Anthers oy FPollens  From younq Flowers qre placedt o0
(uHure medium -
* They deuded and foxm calls — later develop into

Prﬂm‘f‘-

Appucations: o To make hoploid and doubled hoploid plants

qw‘:qu.
* Used in breedmg programs t save time-

Exampies: Haplod plants in gice or barey.

©® Promopiast Curtore
Protoplast in a plant cell without s cell wall

Protoplust (utture means growing plants fom such Cell.

PRocEDURE : * Plant cells ure freated with enzymes to semove

cell wall-

o The soft , naked cells ( protuplasts) are kept i
medium-

* They gow —> dewde —* make callus — then
plant-.
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Appuctmons : * To make hybrid of different species ( called somatic
hybridis)-
* To genetic engineeming-
* for Sﬁldqins how cells behave

Exampte ¢ Tomato + Priato = Potato (somahc hybnd) -

Meristem  (ULTURE

Menstem are the growing tips of a plant (like shoots fips).
This technique  grows whole plants From Jusk @ small menistem-

PRocEDURE: * A Hiny shook #ip (01 — 05 mm) is aken ot
* T+ is culfwed on a nuinent medium.

Reeicamons : » To make disease - fiee plasts.
e for Clom'nﬂ high - qr‘eldfrg vafifies-

Exampie: Banana , sugarcane , potafo — vifus - fiee production.
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@ Orean (uLTURE
This js the ulure of enfire plant ofjans like leaf’, roots , shoote efc:

ProceDURE: Orgcms are ct and grwn on medium under stevile
(DMPDunds.

AppucATions: o To study how organ develop
* To vegenemte fall plant fom a oot/ shoot-

ExaMpLE: Root cubwre fo study hosmone esponse:
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Aerucamon Of Puant Cuiture Tissve

@  [MicRoPRoPAGATION
I_mgeuscale produchon oF  plants through tssue cuHure, wefu)

for  multiplying vare Or endangefed <peces:

® Pipnt BreepinG
Tissue culure can be used o preduce  double haploids, which n

speed up the breeding  process.

® Gienenc Encineeri
Plant tissue cutture js used 4o inireduce new genes info plants,
allowing  for +he —development of  fransgenic crops:

@  Prooucrioy O Seconpary MeTAsouTES
Plant Hissue cwHure @n be used 4o produce valuable Compounds
like alkalorids, Yycosides, and phenolics-

© (onservATon OF Piant Gueneic Respurces
Tissue cutture can be used fo wnsenve sare oy endangered plant
SPE'CiE’E,
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© Pamocen - Free Puants
Tissue cultue @n be used o prduce pathogen -fiee plants, weducing
the sk of disease Hransmission.

@ Tmeroven (Rop Yietos
Plant tissue culture @n be used fo produce h{gh- quality - planting
matesial, leading 4o improved crup yeids-
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IEDIBLE VnccmE.sI

Edible vacines are genefically engineered vaccines produced in edible
plants (such as bananas, potatves , fomatoes and letfuce ) that
contain anﬁgens fo shiulates an immune vesponse  when

censumed-

Key FeaTures

Oral delivery - No neec for ipjections

(oct -effective - Cheaper than traditional vacines

Stuble ot soom femperature — No (okl s’lu'age vequired
Needle -flee - Eliminotes needle - asSociated wmiks:-

Working MEchaNIsM

@ Gene Insermion

® Aygme enoding q pathogen antigen (eg- fom backesia or visuses)
Is Insested into a plant using Genetic engineesing (e-g. Agrobactesium
~medizted transfymation ox biolistics).

@ Punt Growm £ AnTigen Propuction

® The plant express the antigen in its edible parts (fuits , leaves,
tubers)-

®  Example- Hepotitis B untigen produced in potatoes , sabies antigen
in 5p|'mch-
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ConsumpTion &€ Tmmune  Response

When eaten , the antigen is weleased in the gut.
Mutosal immunity (IgA) and systemic immunity (T6R) are triggered

AovanTages Of EpiBLe VAccNeS

AoVANTAGE ExPLANATION
Needle - free T No pain, no sisk OF
administahon needle cantamination
low production Girown like Crops, no

cost expensive purification

| needed-

sequred (unlike
traditional vaccines)-

Eeasier distribution (an be grown focally in
developing  (ouniries-

Dual Benefit Provides nulrition along
with immunizatien-
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Chauenaes € LimiTATions

|
(HALLENGE ExpLAanATION
Dosage  ontrol Oifficutt 40 standardize antigen
levels in plants.
Sﬁlbllﬁlf In d[ng‘HUn ﬂnﬁgens may degmde in He

Stomach (acid £ enzymes)-

Public acceptance GMO woncems may veduce
(onsumer vallfn_gne&s-

Regulatory hurdles Strict approval procesces for
Genetically modified plants-

Allerginicrty wrisk Some plants proteins may
ftrigges allesgies -

Exampies OF Eoisle Vacane

Vacine  TRARGET Puant Useo
Hepatits B Potato, Banana
Rabies Spinach ,fomato
Norovifus Tobacto, Pofato
E- coli (diarrhea) Maize
Measles leftuce, (amot
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