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Semeno (caryopses)

3 Casti — diploidni embryo, triploidni endosperm a flzovana
testa- perikarp

Embryo ma skutelum — absorbcni organ, ktery asimiluje

rozpustene zasobni latky z endospermu, an povrchu
endospermu aleuronova vrstva, endosperm — Skrobova zrna,
kdezto aleuron - proteinova t&liska (obsahuji phytin)

Po nabohfnani doochazi k hydrolyze zasobnich latek na cukry,
AK, atd. Skrob rozkladam o- a p-amylasou

a-amylasa sekretovana scutelem a aleuronem. Aleuron hlavni
zdroj hydrolitickych enzymdi, nefunguje ale bez embrya
(Haberlant 1890). Embryo produkUJe GA, posléze ZJlsteno ze
GA1. Indukuje expresi rady dalSich hydrolytlckych enzymd.

Indukce transkripce mRNA pro o-amylasu — inhibitory
transkripce a translace blokuji, GA-responsive element (200-300
bp upstream)
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FIGURE 20.33 Structure of a barley grain and the functions
of various tissues during germination (A). Microscope pho-
tos of the barley aleurone layer (B) and barley aleurone pro-
toplasts at an early (C) and late stage (D) of amylase pro-
duction. Protein storage vesicles (PSV) can be seen in each
cell. G = phytin globoid; N = nucleus. (Photos from Bethke
et al. 1997, courtesy of I Bethke.)



(A) Enzyme synthesis (B) mRNA synthesis

Synthesis of g-amylase by isolated barley A gibberellin-induced increase in
aleurone layers is evident after 6-8 hours translatable w-amylase mRNA precedes
of treatment with GA; (107% M). the release of the u-amylase from the
— aleurone cells by several hours.
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FIGURE 20.34  Gibberellin effects on enzyme synthesis and
mRNA synthesis. The a-amylase mRNA in this case was
measured by the in vitro production of o-amylase as a per-
centage of the protein produced by the translation of the
bulk mRNA. (From Higgins et al. 1976.)




Signalni drahy v kli¢icim semeni

- GA-MYB transkn,:)cnl faktor reguluje expresi
genu pro a-amylasu vaze se Vv promotorove
e to C]qen primarni odpoved| (indukovan do 3

), kdezto gen pro a-amylasu je sekundarni.
Indukce je zprostredkovana receEtory Vv
membranach aleuronovych bunek, zatim
nejsou detailne popsany, pouze |zoIovany
GBP, ktere zrejme interaguji s GTP-vazebnymi
protemy kativuji adenyl anbo
guanylylcyklasu ktera produkuje cGMP, ktery
otevira Caz+ kanaly a reguluje tak aktivitu
Erotem kinas, Ca?* se pote vaze na

almodulin (sekundarm prenasec)
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FIGURE 20.35 Time course for the induction of GA-MYB
and o-amylase mRNA by gibberellic acid. The production
of GA-MYB mRNA prvwdm c-amylase mRNA by about 5
hours. This result is consistent with the role of GA-MYB as
an early GA response gene that regulates the transcription
of the gene for a-amylase. In the absence of GA, the levels
of both GA-MYB and a-amylase mRNAs are negligible.
(After Gubler et al. 1995.)
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FIGURE 20.36 Following the addition of GA to barley aleu-
rone protoplasts, a multiple signal transduction pathway is
initiated. The timing of some of these events is shown.
(From Bethke et al. 1997.)
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FIGURE 20.37 Increase in the calcium in barley
aleurone protoplasts following GA addition can
be seen from this false color image. The level of
calcium corresponding to the colors is in the
lower scale. (A) Untreated protoplast. (B) GA-
treated protoplast. (C) Protoplast treated with
both abscisic acid (AB) and GA. Abscisic acid
opposes the effects of GA in aleurone cells.
(From Ritchie and Gilroy 1998b.)
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