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The past few years have witnessed an ever incressing
advances in plant tissus culture end in the spilication of
in vitro techniques for breeding and propagation, diseasse
-eradication, sutants resistant to variocus adverse conditions,
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’stex'aga of germplasz etc (Ammirato, 196,6). Howsver, with few -

excaptions, the successful application of plant q\ﬂ.mrq |

" techniques rests ultimately upon the ability to hzcnmh

. Plants from cultured cells and tissues and to control the
developrental pathvay once established (Amzirato, 1206),

Cf course there are seversl genaral recipes, rules and
approaches which can be tried and are sometimes succeasful.
Héwcmr. the fact remain that the empirical approach is time
consusing and not sclentifically satisfying (Yeoman, 1566)s
Melecular knowledge ©f the underlying control of regensration,
including the triggers and markers of this process is
mandatory Zor better comprehension of .the process and it

appropriete applicaticn, However, becauss of um&n' PecuUlATie

ties of the plant dmlapmﬁai processes and baring fow well
defined experimental systems, viz. somatic esbryogenesis’ .’
(homura end Kosawine, 1986), epideml cell layers (Tran 7
Thanh Van, 1973) etc; detailed molecular analysis of thess
processes have not been achieved (Sanchex-liartinez gt gles
19863 Tran Thanh Van and Trinh, 19863 Yeoman, 1986), necauss
of their own intrinsic disadvantages, Through the pressnt -
investigation we have gtteépua, t0 show the potential of the
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epiphyllous buds of Kelanchog mortagel that offers an |

excellent exparimental materis) m:nuug the criteria of
Thorpe (1979) to study mclacular aspects of plant developuent,
Leaves of K, mortazei {n their notches on their either sides
contain nucher of meristens (epiphyllous buds) which dwciopn
into complete plantlet with some triggers This systenm offers
following sdvanteges for basic studies pertaining to plant
developugnt = |

1)
2)
»
4)
5)

Availability of Large number of experimental matertal,

Known site of bud devel opment, 3
Rapidity of the response,

Ease of experinental manipulations of the explants,
Avallability of variants for the induction of bud
developuent, “ " |

The present study was undertaken to examine following

. events underlying epiphyllous bud cutgrowth in f. mortassi.

1)

2}

3

4)

Anatomical studies of the epiphyllous buds during their
éarmaney and reactivation of growtis

Involvement of auxin in meintenance of dorazant state and of
ethylene in the breaking of dormancy ©f the epiphyllous buds,
Guantitative and qualitative changes of soluble proteins
during dormancy and bud grovuth.

Involvement of deg noyo synthesis of IAs oxidese in the
reactivatien of epiphyllous bud outgrowth,

The epiphyllous bud merigtens are being laid dewn during
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the ontogenesis of the leaf, Leaf maturity (when it attaing

& 4th nodal position in a plant), coincides with the develop=
uent of bud primordiss However, subsequantly the bud pr;nardu

undergoes dormancy till the onset of favourable conditions which

" 48 the detachment of the leaf from mother plant. During the
course of bud outgrowth, proteins and carbohydrates from the
surrounding mesophyll tissus, are channalized to the growing

bud neristenm -a process analogoua to the gemimtias ﬁkda.

Preliminary studies demonstrated that the very first
epiphyllous bud to be reactivated for growth were located at
the leaf tip. Graduslly, the successive lower buds exhibited
growth thereby showing polarity in epiphyllous bud growih in
& lewtf, However, using SAP application we have been able to
reverss ths polarity phinmnen. That seans, following
410013*5;101:1 of leaf and subsequent basal epplication of BAP,
the first dormant buds to be reactivated were localized at
the u{vgamost notches at the leaf base,

!

A cut made in aiérib (and not in the mesophyll of the
lacina) so as to induce stress in the systen causes the
reactivation of growth in itia dormant épiphynaua buds in the
attached leaves, Application m‘:" CoCl, = en inhibltor of
sthylene blosynthesls, immediately to the cut in the =idrib
inhibited the reactivation process completelys This clearly
implicates the role of ethylene in the induction of
epiphyllous bud gutgrowth. Further, it is known that ethylena
stimulates an nutocatalytic type €haln of reactions {.m.au,



?}9733 N"z:’:ma. 1984) préﬁably th.ggﬁtﬁd by IAA oxidase

(Shimokawa, 1564}s S0 it seens that stress induced sthylens
blosyntheais triggers the augnentation of IAA oxidase levels
vhich then brings down the supra_optimal I4A levels. Gaxlier,
Ven Aatrjik gt ale {(1586) bave alzo reported the involvement of |
ethylene in an early  phase of the adventitious bud growth on

the bulb scale explants of Lilium speciogum.

The quantification of endogensug IiA and effect of ﬁr&oua
plant growth regulators implied the involvement 0f suxin as the
controlling factor for dormant stage of the buds on attached
leavass The surgicsl experizents in K. sorisge) refuted the ‘
likelyhood of correlative inhidbitien from apical/exillary
meristons as the cgusal ’aésms for the epiphyllous bud dormancy,
However, studies with isclated leaves and parts therect,
demonatrated the probable occurrance of correlative mbinnu
loposed by uppermost apical epiphyllous buds on the growth of
subtending auccwsivg Lower buds Located within the leal,

Experimente invelving metabolic inhibitors indicated that
Peactivetion and subsequent growth of dorment eplphyllous buds
requires synthesis of new protein(s). Further using time.
oures analysis, 1t was noted that new proteins are synthesized
vithin Lirst 12 hr of leaf isclation and subsequent incubation.

Qualitative analysis of goluble proteins by isoelectric
focuaing showed tresendous changes in protein pattern at various
stages of epiphyllous bud outgrowth, A total of six proteins
| were identified as notch specific proteins,
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A direet negative correlation was found between 1A
levels and 144 oxidage activity during leaf development,
Following leaf igolation and subsegquent ingubation of isclated
notches, there was & six fold augzentation of IAs oxidase activity.
This enhancement in the IAA decarboxylating engyme activity
coineided with the finding that nevw proteins are synthesized
within firet 12 hr of isolation, However with fuprther progress
in bud devslopment process, the IiA oxddase activity danénatratad
& declining trend. This clearly indicates the diffeyential
requirenent of IAA for the reactivation of d&rmaa& bud growth
end its subsequent devel opment,

By in vivo labeling with {’Abiiserina, it was found that
of total incorporation im protein 13 % was found in IAA oxidase
alone pubstantiating the earlier remults.

To confirm, wkether the incremse in IAA oxldese activity is
the cause/consequence of the bud growth process, three controls
were performed. It was assumed that‘th& functicn of enhanced
levels of Yas oxidase is to lower down the endogencus iuhibitory
level of IAA %o an optimum auxin/cytokinin ratie favourable for
bud outgrowth, This was confirmad when the buds were ingubated
in the presence of BAP and pyrocatechol, where no increase in
I4A oxidase level was noted. Similarly, Cycloheximide which
inhibited the bud growth also représsed the Lai oxidase activitys
These results clearly shows fhat the epiphyllous bﬁﬁa achieve
the competence for growth when there is & decrease in suprébpﬁimal
Ias levels, through the action of IaA deocarboxylating enzymes
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From these studies we present a following seguence of

events for the reactivation of growth of dormant epiphyllous
buds = '

pormant —>Ipcdletion of leaf/eut — >Strees —> Lthylene
buds ~  in the midrid biogynthesis

J

Bud o Cptloum Lewering Augmented levels
outgrovth <—awdn/cytokinin <=of Ia4 <= of Ya4 oxldnase
ratic levels



1)

2)

3)

4)

5)

6)

7)

HIGHLIGHIS

In Esjanghoe mortsged the dormant ninga of epiphyllous
buds is due to the supraoptimal levels of auxin,
Reactivation of the dormant buds occurs by detschment of
the Leaf from the plant,

The Lirst step in the reactivation process is the
bicsynthesis of ethylens due to stress,

Ethylene induce de novo synthesis of 1AA oxidase which
lowers the concentration of auxin, This brings about
an optimum auxin/cytekinin ratio favourable for bud
outgrovthe

Soze proteins are found specific to the noteh region of
the leal,

Tremendous changes o&ur in protein patiern in the
dorpant buds, during their reactivation and subsaquent
growth,

There is a polarity phenomanon in the outgrowth of
epiphyllous buds. This polarity can be completely
Feversad by cytokinin spplication.

Thus we present here a nodel systes to study gene

expression during plant developoment with a molecular markers
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