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ABSTRACT

In thiswork, awoody spedes [A. peregrina (L.) Speg.] was studied in order to doservethe dfect of ABAand GA; at
the biochemical level during the process of seed germination. Embryos incubaed in sucrose solution containing
ABAandor GA; were andyzed through S-PAGE to olserve the mobili zation pétern of storage proteins during
the beginning d germination. Cotyledons isolated from seeds incubated in aqueous solutions containing ABA
andor GA; were also anayzed through PSPAGE and ty PAGE/Activity Gels (pdyacrylamide gels
copdymerized with substrate for enzymes) to olserve the mohilization patern of storage proteins and protease
activity after the beginning of the germination. Results of these exyeriments show that ABA blocks protein
mobhili zation by inhibiting protease activity in cotyledons. This inhibition is not sufficient to prevent germination
showing that the éfed of ABAon germination is not dependent on protease activity. The blockage of storage protein
mobhili zation was also dbserved in embryos, but no protease activity inhibition was clearly deteded. ABAwas able
to indwce the synthesis of proteins in cotyledons but not in embryos. A palypeptide with an approximate molecular
weight of 17 kD, was degraded within 6 hours in control embryos, bu this degradation was blocked by ABA and
GAs;. Using the same mncentrations of ABA and GA; on embryos and cotyledons, the dfect of ABA was
courteracted by GA;z in embryos, but nat in cotyledons. Although the dfeds of ABA and GA; were nat so dfferent
from thase shown in the literature, the behavior of 17 kD-polypeptide contradicts these reports suggesting that
spedfic studies shoud be performed.
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INTRODUCTION

Sedds of cultivated spedes have been used as
experimental models in studies of biochemical
mechanisms of the germinative process such as
synthesis and mobilization o seed reserves
(Fincher, 1989 Shotwell & Larkins, 1989
Shutov & Vaintraub, 1987% Ryan, 1973;
charaderization d storage proteins (Shewry et
al, 1995 Barros & Larkins, 1981 Larkins,
1981) or hormonal control of hydrolase
synthesis by the deurone layer of cereds (Nolan
& Ho, 1988 Jambsen & Bead, 1985.

The use of these seals as experimental models
has the nwenience of being geneticdly
uniform in the same popuation. In general, this
implies into an uriform germination. However,
espedficaly for this uniformity, Mayer and
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Shain (1974 suggest that “these spedes are nat
ided models for the comprehension d the
mechanisms which control germination as a
whole”.

Wild spedes do nd present this uniformity.
Sedls of wild spedes which present dormancy
are under a complex medhanism of germination
control. Polymorphows gedes that present
sedals of different sizes, shapes and mass, can
throw seals in the soil at different stages of
development, thus leading damancy to occur in
different degrees of intensty (Mayer &
Poljakoff-Mayber, 1989. Dormancy variability
implies distinct germinative behaviors that all ow
the dispersion d germination along with time
and space which in turn prevents the occurrence
of massgermination undr possble unfavorable



environmental condtions (Mayer & Poljakoff-
Mayber, 1989 Mayer & Shain, 1974.

Among the fadors controlling germination, are
the endogenouws levels of phytohamones
mediating alterations of sead physiologicd and
biochemicd state which result in resuming the
embryo development. These dterations are
complex and conwverge for the adivation and
synthesis de novo of hydrolytic enzymes which
bre& the reserve maaomoleaules. The products
of the hydrolyses are then used for the growth of
the embryo axis (Fincher, 1989.

The protein synthesis presents distinct patterns
during the germinative process (Oishi &
Bewley, 199) and the phytoharmones have a
key role in inducing or repressng this g/nthesis.
In studies of the germinative process emphazs
has been gven to the influence of gibberellins
(GAs) and abscisic add (ABA), due to the
antagonsm between them in relation to their
promoting and inhibiting effeds on germination,
respedively (McCarty, 1995 van Bedkum et al,
1993 Qi et al, 1992 Kohler & Ho, 1990 Nolan
& Ho, 1988 Jambhsen & Bead, 1985 Schopfer
& Pladwy, 1985; Higgins et al , 1976 Harvey &
Oaks, 1974).

It is a concensus that the GAs are the anbryo's
diffusive fadors for the deurone layer in cereds
and that they promote synthesis
of hydrolases through this layer during
germination. This concensus comes from studies
performed with aleurone layer isolated from
barley of the Himalaya alltivar. Aleurone of this
barley cultivar has been used as an experimental
model to study the effeds of GAz; The GA;
pattern sensitivity is obtained from these
aleurone layers, in which in the asence of this
growth regulator, little or no a-amylase is
synthesized (Fincher, 1989. However, Fincher
observes that “other cereds, including other
barley varieties, are relatively insensitive to GA;
and it has not been demonstrated urequivocdly
that the GAs are diffusive fadorsin intad grains
for al cases’ (Fincher, 1989. However, what is
known abou the protein synthesis induced by
GA; duing germination derives from studies
with this model. In the deurone layers, GA3
induces the expresson d spedfic genes that
codify for hydrolytic enzymes. For example,

GA; is cagpable of indwing the mMRNASs
synthesis of a-amylase (Nolan & Ho, 1988
Jambsen & Bead, 1985, proteases (Kohler &
Ho, 1990 Nolan & Ho, 1988, nucleases,
B-glucanases and aher hydrolases (Fincher,
1989. Besides indwing de novo proteases
synthesis, GA; aso adivates protesses aetion
(Hammerton & Ho, 1986 Jambsen & Varner,
1967).

During germination, GAs effeds are
antagorized by ABA. It is known that ABA
controls embryo maturation and prevents
precocious germination by regulating gene
expresgon. Its effea is doule. First by
preventing the expresson d spedfic genes for
germination, espedally thase which codify for
hydrolases in the presence of GA; (Fincher,
1989 Hammerton & Ho, 1985, Jambsen &
Bead,, 19895. Sewmnd by indwing the
expresson d embryogenic genes which codify
for storage protein and for hydrolase-inhibiting
proteins (Merlot & Giraudat, 1997 Ingram &
Bartels, 1996 Paiva & Kriz, 1994 Holbrook et
al, 19921 Rivin & Grudt, 1991 Williamson &
Quatrano, 1988 Bray & Beady, 1985
Finkelstein et al , 1985 Higgins, 1984).

Qualitative studies on the dfeds of these growth
regulators during germination have used the
eledrophaesis and its derivations as the main
tedhniques to olserve the pattern of protein and
MRNAs g/nthesis induced by these regulators
(Paiva & Kriz, 1994 Barros & Larkins, 199Q
Borges et al, 1990 Nolan & Ho, 1988
Hammerton & Ho, 1986 Asahi et al, 1985. In
this work, the denaturating SDS-PAGE and nan-
denaturating PAGE -  Activity Gels
(pdyacrylamide gels copdymerized with
substrate for enzymes) systems were used in
order to observe the pdypeptide profile and
protesse adivity, in embryos as well as in
cotyledors of A. peregrina.

The doice of A. peregrina was due to the
importance of woody spedes in the successon
and emlogicd climax of most eath emsystems
and the little information at the biochemicd
level onthe control medhanisms of germination,
espedally of tropicd spedes. This Pedes is a
dicotyledon leguminous which  presents
quiescent seeds (orthodoX with germinative
cgpadty higger than 85% and protein content of



365% (data non  pubished). These
charaderistics added to the fadlity of embryo
isolation, digtinctly separeted from the
cotyledons, make the seed of this gpedes a good
model to study, through eledrophaetic analysis,
the dfeds of ABA and GA; onthe mohili zaion
of proteinsin embryos and cotyledors during the
germinative process

MATERIAL AND METHODS

Plant material

Mature seeds of A. peregrina used in the
experiments were obtained from the Laboratory
of Forest Seals at the Federal University of
Lavrass-UFLA, from a batch colleded in
September of 1993and stored at 10° C.

Embryo Treatment

-Assay for Protein Mobilization during and
after the beginning of Germination

In this assay, embryos of non dsinfested mature
seals were isolated after being imbibed in
digtilled water (dH>O) under room temperature
for 5 hous. In order to analyze the effed of
ABA and GA; on the synthesis and/or protein
degradation in embryos during the germinative
process isolated embryos were incubated in the
dark at 25° C during 6, 12, 24 and 48 hours. The
incubations were performed in Petri dishes (10
embryos in ead) containing two filter papers
humidified with 6 ml of 3% sucrose solution
with no regulators, or suppgemented with 100
UM ABA; 1 uM GA; + 100 uM ABA. In the
case of the analysis of ABA and GA; effeds on
protein synthesis and/or degradation in embryos
after the germinative process had started,
isolated embryos were incubated duing 6 hous
in the dark at 25° C in Petri dishes (10 embryos
in ead) containing two filter papers humidified
in 6 ml of 3% sucrose solution with no
regulators. After this period, the embryos were
transfered to 3% sucrose solutions suppemented
with 100puM ABA; 1uM GA; or 1 pM GA; +
100 uM ABA and incubated uncer the same
condtions during 6 18 and 42 haurs. After the
incubation periods, the embryos were stored at

-85 C until the dedrophoretic analysis in
SDS-PAGE.

Cotyledon Treatment

-Assay for Protein Mobilization and Protease
Activity in Cotyledons

In this assay, non dsinfested mature seals were
imbibed for 5 hous under room temperature in
dH,O (control) or agueous lution d 100 uM
ABA; 1 uM GAsz or 1 pM GA;z + 100 uM ABA.
After imbibition, the seeds were germinated in
filter paper rolls (20 seeds in ead) humidified
cortinuowsly with the same treament solutions
duing Q 2, 4, 6, 8, 10 and 12 days. The
germination condtions were. 8 hous of
darknessat 30° C and 16 hous of light at 20° C.
After this, the mtyledons were isolated and
stored at —85 C until the eledrophaetic
analysis in SDS-PAGE for total protein o in
PAGE-Activity Gelsfor proteases.

Protein Extraction

For extradion of total proteins,
5 embryos (average fresh weight = 50 mg) were
maceated with 1Iml of TrisHCI extradion
buffer [TrisHCI 625 mM pH 6.8; 2.3% SDS;
10% glicerol; 5% p-Mercgptoetana (Laemmili,
1970]. Cotyledon proteins were extraded from
50 mg of cotyledons maceated in liquid N, and
1 ml of the same etradion bufer. The
homogenates were microcentrifuged at 16000xg
during 15minutes and to the supernatant, 2 pL
of bromophend blue (BFB)(0.5% wi/v) was
added. Proteases were extraded from 100 mg of
cotyledorns maceated in liquid N, and 1 ml of
sodium phosphate 50 mM pH 7.0 bufer. The
proteases were extraded duing 2 hous at 4° C
under occasional agitation. After extradion, the
homogenate was microcentrifuged at 16000x g
during 30minutes at 4° C. Glicerol and BFB up
to 10% and 0.05%, respedively, were added to
the supernatant.

Electrophoresis

The discontinuows SDS-PAGE system described
by Laemmli (1970 was used to observe the total
protein profile of embryos and cotyledors. The
protocol of eledrophaesis in Activity Gels,
obtained for protesses in A. peregrina
cotyledons, was based onAsahi et al (1985 and
Barros and Larkins (1990.



RESULTS AND DISCUSSION

ABA effect on the Protein Mobilization and
Protease Activity during Germination

The electrophoretic profile of total proteins
extracted from cotyledons wich seeds were
incubated for 12 days in the presence or absence
of ABA and/or GA3, showed a blockage in the
degradation of storage proteins in cotyledons
from seeds incubated in the presence of ABA.
This blockage was maintained until the 8" day
after the beginning of the treatment (Figure 1)
and after this period, the protein degradation
started and was rapidly completed (data not
shown).

control ABA GA3
S 2468|246 8

Figure 1 — Protein profile in SDS-PAGE of A
peregrina cotyledons isolated from seeds incubated
in dH,O (control), 100 uM ABA, 1 uM GA; and 100
UM ABA + 1 uM GA; duing 2, 4, 6and 8days. (S),
dry seed. Arrow = paypeptides with 54 to 66 kD.

The analysis of protease adivity in cotyledors
shows that it was inhibited urtil the 8" day in
the presence of ABA (Figure 2). The adivity
started at the 8" day and reahed maximum
intensity on the 12" day of incubation. Initial
protesse adivity coincided with the beginning d
storage protein degradation. These data indicae
that the blockage of protein degradation caused
by ABA was due to the inhibition d protesse
adivity. In corn endosperm, the onset of storage
protein degradation is attributed to initia
protesse adivity (Barros & Larkins, 1990).

From the results on germination percentage of
sedls incubated in the @owve treaments, it was
infered that protease adivity and, consequently,
the proteolysis of storage proteins were not
fundamental for the beginning d germination. In

the presence of ABA, 100% of the viable seals
germinated on the 4™ day after beginning the
treament, whereas in the ntrol or in GAs,
100% of the viable seals germinated on the 2™
day. ABA delayed the germination for 2 daysin
relation to the control or GAz. In the presence
of ABA, the beginning d protease adivity and
protein degradation occurred at the 8" day
(Figures 2 and 1, respedively), 4 days after
100% of the viable seals incubated in ABA
germinated. In the control or in the presence of
GA;, the beginning of protesse adivity and
protein degradation occurred on the 2™ day of
treament (Figures 2 and 1, respedively),
coinciding with 100% germination.

S 2 4 6 8 10 12 (d)

100 pM ABA
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Figure 2 — Activity Gels of proteases extraded from

A. peregrina cotyledons isolated from seels

incubated duing 2,4, 6, 8, 10 and 12 days (d) in

dH,0 (control) or ABA and/or GAs. (S), dry seed.

It is possble that the aminoadds trans ocated for
protein synthesis, necessary for the initia
development of the anbryonic axis, were stored
in ay seals (Cdlis, 199%). The results with A.
peregrina suggest that ABA has a doulde dfea
on this 9edes, affeding germination and
proteolytic  adivity  independently. The
germination coud have been affeded by a
deaease in the cdl wall extensibility and/or due
to adisorganization d the adin filaments which,
consequently, prevented cdl division. Schopfer
and Plachy (1985 anadyzed the beginning o
root development in Brassica napus embryos



and they showed that increase in cdl wall
extensibility was the preponcderant fador for
water absorption by the cdl. These analyss
showed that ABA blocks this phase by inhibiting
cdl wall extensibility withou affeding csmotic
and turgor presaures. However, ABA affeds
membrane cannels in guard cdls by way of
promoting a liquid efflux of ions, espedally K*
(Leung & Giraudat, 1999. It reduces the
osmotic pressure with consequent water loss by
the cdl, decreasing cdl turgidity and causing the
closure of stomatic pore. Analyzing Schopfer
and Plachy’s (1985 results in relation to the
effect of ABA in the membrane ad ion
channels, Hetherington and Quatrano (1991)
suggest that the importance of the wall effed in
resporse to ABA, as much as gene expresson a
ion flow, varies from one tissie to ancther.
Recent data on stomatic movement suggest that
the moleaular and cytoplasmic organizaion o
adin filaments in guard cdls has a movement
shaping function (Leun & Youngook, 1997
Hwang et al, 1997. With the guard cdls being
turgid, the filaments are padymerized and lay
radially in the cdls. During induction of
stomatic dosure by exposure to dark or ABA,
the adin filaments depdymerize and randomly
occupy a corticd position adjacent to the pore.
Chemica agents that depdymerize adin
filaments cause the same dfed of ABA or
exposure to dark (Eun & Youngook, 1997,
including efflux of K* (Hwang et al, 1997). It
suggests that adin filaments are part of the
signal transduction in guard cdls. However, it is
gtill unknowvn with what intensity or even if the
adin filaments are dfeded by ABA during
germination  (which could dminish the
preponcerance of cdl wall extensibility on
germination).  Therefore, considering  the
differentiation degree among embryonic and
guard cdls, it seans plausible to suppcse that
the oppaing aterations in the turgor state
between these cdls in resporse to ABA are
consequence of different controlling fadors or
different degrees of intensity of physiologicd
resporse of eadt cdl type.

The release of germination after 2 days in
relation to the control and GA; can be related to
a “lag” phase, suggested by van Bedkum et al
(1993, in which the embryo reprograms to
germinate dter “relesse” of the endogenous
ABA. However, the barley embryos with which
these reseachers worked, “relessed” to
germinate dter 2 days, were antinuowsly

maintained in the presence of ABA, as in ou
assy. However, ABA is metabdized by the
cdl and a continuum of its endogenous
concentration could have been established
(Zeevaat & Credman, 1988 and suppres=d by
a possble gibberellin synthesis by the embryo
(Fincher, 1989. Thus, it seems that the protease
adivity was diredly affeded by ABA, in
whatever regulatory level, independently from
the germination celay.

In embryos, the results indicaed a blockage in
the storage protein degradation by ABA (Figure
3). Protease adivity in embryos was deteded in
24 hous only in the wntrol (data not shown);
however, the storage protein degradation was
blocked in 6 hairrs by ABA. It is possble that
the adivity not observed in the initia hous is
related to the detedion method and to the lower
amount of protein in embryos compared to
cotyledors. In a relative disagreament with ou
data, Borges et al (1990 found no dfferenceon
the protein profile of Piptadenia peregrina
embryos, an A. peregrina synonym (Lewis,
1987 Allen & Allen, 1981; Crongust, 1981,
treaed with ABA in various concentrations up
to 12 hows. An increase in the percentage of
seal germination was also observed. However,
these reseachers isolated embryos after seals
were incubated in the presence of ABA and,
acording to Mayer and Shain (1974, embryo
resporses to regulators can be diverse between
whole seals and isolated embryos. The increase
in germination percentage observed by Borges et
al (1990 could be related to the low ABA
concentration wed (1pM). Zeevaat and
Credman (1988 reffers to stimulation d roct
growth by low ABA concentrations as a
consequence of plant adaptation to water
deficiency, made posshle by ABA.

Balance between ABA and GA;

According to the results of SDS-PAGE of
embryo proteins, GA; did na inhibit the ABA
effect, as observed in the protein profil e between
embryos under ABA and ABA + GA;
treaments (Figure 3), which showed a blockage
in storage protein degradation in both
treaments. However, the results $ow that
degradation o a poypeptide with molealar
weight of aproximately 17 kD was also partially
blocked by GA; (Figure 3). This palypeptide, an
albumin in ou clasgficaion (data not shown),
present in dry embryos, was degraded in 6 hous
in the control embryos. In the presence of ABA



andor GAg, this degradation was blocked in 6
hous (Figure 4). If this polypeptide was a
possble member of a storage protein, GAs
shoud na have suppressed its degradation as
occurred in the presence of ABA. Nolan and Ho
(1988, working with barley aeurone, found
MRNAs which have their transcription
suppresed by GA; and induwced by ABA, and
they suggest that the inhibition of certain genes
by gibberellins is part of the adion mechanism
of this reguaor during the indwtion o
germination. Van Bedum et al (1993 observed
that a gene resporsive to ABA (Rab) is not
suppressed by GAgs, and they suggest that this
geneisnat part of the germinative process

Z E 6122448
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Figure 3 — Protein profile of A. peregrina os
isolated from seeds imbibed in dH,O during 5 hous
(E) andincubated duing 6,12 ,24 or 48 hous (h) in

3% sucrose solutions supplemented with o withou
(control) ABA andlor GAs. (Z), maize prolamins
(zeins) used as molecular weight marker.

However, it seans contradictory that the non
degradation d the 17 kD poypeptide induced
by GA; isrelated, for example, to the inhibition
of aprotease since GA; apparently did not block
protease adivity in cotyledors (Figure 2), or to
the non inhibition of a Rab gene once that the
poypeptide is arealy present in dry embryo,
degraded in the absence of ABA and probably it
is not synthetized through ABA induction
(Figure 5).

(6 hours) (30 haurs)
E[1 2 3 4 56|12 3 4 5 6

Figure 4 — Protein profile of A. peregrina embryos
isolated from seeds imbibed in dH,O during 5 hous
(E) and incubated in 3% sucrose solutions
supdemented with o withou ABA andor GA;
during 6 ¢ 30 hous. 1) control, 2) 10 uM ABA, 3
100puM ABA, 4) 1 uM GAg, 5) 10 uM ABA + 1 uM
GA; and 6 100 uM ABA + 1 pM GAj;. Arrow
indicates the 17kD-palypeptide.

In cotyledors, the effeds were inverse of those
observed in embryos. For the same
concentration d ABA and GA; used in
embryos, GA; inhibited ABA effed.
Degradation d storage protein occurred in a
similar way in the ntrol aswell asfor embryos
treded with GA; or ABA + GA; (Figure 1).
Again, the degradation seems to be related to
protesse adivity which was inhibited by ABA,
nat inhibited by GA; and partially inhibited by
ABA + GA; (Figure 2). Protease adivity was
observed in barley aeurone treged with 1uM
GA; or 1uM GA; + 100 uM ABA (Hammerton
& Ho, 1985). There are no spedfic data in the
literature to explain thisinversion olserved in A.
peregrina. However, Torrent et al (1989



showed that in corn there is a degradation o
endasperm protein withou the eambryo and they
suggest the possbility of the endosperm from
mature seeds contain an acaimulation o
gibberellins cagpable of indwing potease
synthesis. According to Gradbe (1987) inmature
sedals usually have gibberellin levels not found
in any other plant organ. Nowadays, genes from
the biosynthetic route of GAs have been cloned,
which are expressed along seeds development
(Hedden & Kamiya, 1997 van Huizen et al,
1997. In A. peregrina, it is suggested that the
addition d GA; incressed the mncentration o
endogenows gibberellins in a way tha
suppresed ABA adion. According to Jaabsen
& Bead (1985, an ABA excess25 times larger
than GA; inhibits the acwmulation d
a-amylase during 48 haurs. After this period,
thisinhibition by the ABA stops.

Control of Protein Synthesis by ABA

Acoording to the results of SDS-PAGE with
embryos, al pdypeptides dudied were under
proteolytic process and nore were synthesized,
in the presence or absence of ABA and/or GAs.
The adtion d ABA after the beginning o
germination reither prevent  the ongang
proteolytic process nor induced protein
synthesis (Figure 5). It could be related to the
incgpadty of ABA of inducing dormancy (Khan
& Andreoli, 1992. However, it is posdble that
more sensitive analysis, such as two-
dimensional eledrophaesis, could reved a
palypeptide member of globuins (Paiva & Kriz,
1994. It is dso passble that the embryonic
tissue of mature, nondormant A. peregrina
sedls have reduced sensitivity to ABA after the
beginning d germination. Mature embryos of
dfadfa (Xu & Bewley, 1991 and B. Napus
(Finkelstein et al, 1985 have mplete
insengitivity to ABA, measured in relation to
increasing ABA daosages that inhibit germination
aswell asin relation to the synthesis of spedfic
proteins. In corn, ABA inhibits germination o
mature anbryos (Rivin & Grudt, 1991, but
MRNASs for globuins were deteded in embryos
incubated in ABA after the beginning of
germination (Paiva & Kriz, 1994. The fad that
A. peregrina has non-dormant seeds, could also

be related to its insensitivity to ABA. Van
Bedkum et al (190) studied the germination o
isogenic embryos from dormant and non
dormant barley seals, both aaquired through
maturation d seeds from the same line, under
condtions of short and long day, respedively.
Their studies dow that the inhibition of
germination by ABA depends on the
concentration d exogenowss ABA and that
embryos from dormant seeds are more sensitive
to ABA, as far as germination inhibition, than
embryos from nondormant seeds.

A B C
C 6 18 42 C 6 18 42

(Z) C 6 18 42

b &
Figure 5 — Protein profile of A. peregrina embryos
isolated from seeds imbibed in dH,0 during 5 hous
and incubated in 3% sucrose solutions during 6hours
(C), then transferred and incubated during 6,18 and
42 housin 3% sucrose solutions supplemented with
A- 100 uM ABA, B- 1uM GAz and C- 1uM GA; +
100 uM ABA. (Z), maize prolamin (zeins) used as a
moleaular weight marker.

However, in A. peregrina cotyledons uncer
ABA treament, the presence of a paypeptide
group with moleaular weight higher than 66 kD
was observed urtil the 6" day of incubation
(Figure 1), after which they disappeaed
coinciding with the beginning of protease
adivity. The results show that some of these
polypeptides were present with low intensity in
dry sead, and in the presence of ABA, an
incresse in intensity of these polypeptides
occurred, as well as the gpeaance of new
polypeptides. This result is in agreement with
the literature @& to the ABA’s cgpadty of
indwing protein synthesis, already mentioned in
this dudy. However, the nature of these
polypeptides was nat determined, whether they



are part of storage globdins, as in other
dicotyledors, or part of protease inhibitors.

CONCLUSIONS

The results oltained with A. peregrina reved the
importance of studing wild spedes, a least
where the antagorism between ABA and GAs in
controlling germination is concerned. The
degradation d the 17 kD-palypeptide shows that
the dfeds of these regulators could dverge
from what is reported for cultivated spedes.
However, this is an isolated result and more
spedfic analysis shoud be performed in arder to
confirm if this is a dired relation. As to the
protein mobilization as a whade, the data
obtained do na markedly diverge from the
available data in literature, athoughit was not
clealy shown in embryos that the blockage of
proteolytic adivity is related to the blockage of
enzyme adivity, as 1own in cotyledors.

RESUMO

Controle da Mobilizacdo de Proteinas pelo
ABA e GA; em Sementes de Angico
[Anadenanthera peregrina ( L. ) Speg]
durante a Germinagéo.

Estudouse a germinac® de uma espéde
selvagem sob influencia do ABA e GAs.
Embrides isolados, incubados em solugdes de
sacaose ontendo ABA eou GA; foram
analizados em SDS-PAGE para observar o perfil
da mohilizac® de proteinas de reserva durante o
inicio da germinacé®. Cotilédones de sementes
incubadas em solucbes aquosas de ABA e/ou
GA; foram andizados em SDS-PAGE e
PAGE/Géis de Atividade para observar o perfil
da mobilizac® de proteinas de reserva e
atividade de proteases, respedivamente, apés o
inicio da germinagd®. Os resultados indicam
gue ABA blogueia a mobilizag® protéica
através da inibicdo da dividade enzimética en
cotilédones, mas ndo impede totalmente a
germinacd, parecendo afetar germinacd®d e
atividade enzimatica independentemente. Em
embrides houwe bloqueio da mobhili zac@®, mas a
relac® com a inibicd da dividade enzimética
ndo foi claramente demonstrada. ABA indwziu a
sintese de proteinas em cotil édones, mas ndo em

embrides. Um podipeptideo com 17 kKD é
degradado em 6 haas nos embribes, mas a
degradac® é blogueada por ABA e/ou GAs.
Para mesmas concentragdes de ABA e GAg,
GA; ndo inibiu o efeito do ABA em embrides,
mas inibiu em cotil édones. Os efeitos do ABA e
GA; ndo dferiram sensivelmente dos dados
correntes, mas 0 comportamento do pdi peptideo
de 17 kKD é contraditério e sugere estudcs
espedficos.
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