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Abstracts

Micropropagation and organogenesis protocols are necessary for 
the development of a good ex situ plant conservation programme. 
Citokinins alone or combined with auxines are very useful promot-
ing the development of preformed buds as well as the formation of 
new shoots from leaf explants. Crepis novoana is an endanger species 
endemic to a small area in the NW Spain. Studies of micropropagation 
have been developed using benzilaminopurine (BAP) and kinetine as 
citokinins (0.2 mg/L, 0.5 mg/L, 1 mg/L) ± naftaleneacetic acid (NAA) as 
auxine (0.1 mg/L). For micropropagation, excised shoots from in vitro 
germinated seeds were used. Leaf explants from in vitro grown plants 
were used for organogenic propagation with BAP (0.25 mg/L, 0.5 mg/
L, 1 mg/L) ± NAA (0.1 mg/L, 0.2 mg/L, 0.5 mg/L, 1 mg/L). Rooting of 
shoots was obtained by basal immersion of the regenerants in a NAA 
or IBA solution (1 g/L, 2 g/L) for 30 s. The best combination for micro-
propagation was BAP (1 mg/L) + NAA (0.1 mg/L) with 49.77 viable 
shoots developed in average. NAA was necessary for the induction of 
an organogenic response in leaf explants, obtaining 2.48 shoots per 
explant with BAP 0.5 + NAA 0.5. However, NAA didn’t improve kine-
tine micropropagation rates. The response of shoots to NAA exposure 
on root development was the best with nearly 100% of success.

P07-021 Purple acid phytases (PAPhy) of wheat 
(Triticum aestivum L.) and barley (Hordeum vulgare L.)
G. Dionisio*, H. Brinch-Pedersen and P. Bach Holm
Genetics and Biotechnology, Aarhus University, Denmark
*Corresponding author, e-mail: giuseppe.dionisio@agrsci.dk

Four cDNAs of purple acid phytases (PAPhy) from wheat 
(TaPAPhyI_a1, TaPAPhyI_a2, TaPAPhyI_b1 and TaPAPhyI_b2) 
and three from barley (HvPAPhyI_a, HvPAPhyI_b1, HvPAPhyI_b2) 
have been cloned. Only TaPAPhyI_b1/b2 have been successfully in 
vitro expressed in Pichia pastoris as soluble extracellular enzymes. 
Recombinant enzymes (r-TaPAPhyI_b) have been purifi ed to homo-
geneity and biochemical characterized in full, showing 182 mM 
as Km and 36 mmol/min-1*mg-1 (U) as Vmax. Preincubation of the 
r-TaPAPhyI_b1 with FeSO4 and ascorbic acid increased the Vmax 
to 216 U and lowered the Km to 45 mM. Kinetics of phytic acid 
hydrolysis showed cooperativity. The molecular weight (MW) of r-
TaPAPhyI_b1 was assessed to be 165 kDa by gel-fi ltration. The 
enzyme is a glycosylated homodimer formed by two 75 kDa mono-
mers, with 58 kDa as the MW of the deglycosylated monomer. The 
pH and the temperature optimum were respectively: pH 5.0 and 
50°C. The HPLC profi le of phytic acid (IP6) hydrolysis has revealed 
a fi rst attack of IP6 at position six followed by attach at position 
three. During the developmental stages of grain fi lling in both wheat 
and barley the main expressed isogenes were TaPAPhyI_a1/2 and 
HvPAPhyI_a in the seed coats. During germination, instead, other 
isogenes were mainly expressed (TaPAPhyI_b1 and HvPAPhyI_b2). 
Compared to the MINPPs, the PAPhy expression has been several 
times higher. We concluded that they are the predominant phytases 
expressed in the developing and germinating seeds.
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Brassica napus is an important widely cultivated plant in Iran in order 
to provide crude oil for edible oil industry. An effi cient plant regener-
ation protocol of the Brassica napus from cotyledon was developed. 
Excised cotyledon explants from in vitro seedling after 6 days of ger-
mination were cultured on three different media implemented with 
plant growth regulators (BAP, NAA, 2,.4-D and Kinitine) containing 
30 gr/l sucrose, and the media were solidifi ed with 8 gl/1 agar 
for callus induction. The results showed that the medium contain-
ing BAP, NAA and 2,4-.D was the best, compared with the medium 
containing 2,4.-D with kinetine and the one with 2,4-D alone. Calli 
obtained from fi ve genotypes of Brassica (SLM 046, ARC5, Shir, 
Rain and Gernimo) were exposed to different osmotic stress intensi-
ties. Relative growth rate (RGR), and molecular changes in proline 
contents were determined against four different osmotic potentials 
(0, -0.78 , -1.24 and -1.69 MP). All genotypes showed a decrease in 
RGR and a signifi cant difference among genotypes was recorded. 
Also, accumulation of proline contents occurred in different geno-
types which was more marked in Shir than other genotypes.
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Carotenoids are synthesized from the plastidic glyceraldehyde-3-
 phosphate/pyruvate pathway of isoprenoid biosynthetic systems in 
plants. It has been suggested that their biosynthetic genes express def-
erentially at plant tissues and the corresponding enzymes have usually 
transit peptide (TP) sequence for localization to plastid. We focused 
these merits of carotenogenic genes to develop useful tissue-specifi c 
promoter and TP sequence for plant biotechnology. As results, the 
promoter functions of two Arabidopsis genes encoding beta-carotene 
hydroxylase (AtBCH) and carotenoid cleavage dioxygenase (AtCCD) 
have been elucidated as constitutive and vascular-specifi c promoters 
through Arabidopsis transgenic approaches, respectively. In addition, 
a 5¡¯-deletion promoter (-367 bp ~ +31) of known chromoplast-
specifi c gene encoding Capsicum capsanthin-capsorubin synthase 
(CaCCS) induces the ubiquitous and constitutive GUS expression in 
leaf, stem, root, silique and fl ower when being compared with dual 35S 
promoter as a control. The cis-acting motifs are also predicted for ubiq-
uitously spatial specifi city by scanning of PLACE database. Its inducible 
activities against biotic and abiotic stresses are being characterized.
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