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Abstract: Results obtained in the genetic modification of sporamin A gene in the
previous year supported our expectations. Two of three variants of sporamin A gene, both
containing the synthetic DNA fragment, were chos.' to transform plants through
Agrobacterium tumsfaciens. Criteria took 1nto account for selecting the vanants came
from the results of sequencing and £.co/i expression. Tobacco, as an easier molecular
plant model, was selested to be transformed with the quimeric sporamin A variants.
Conventional conditions for tobacco transformation were used. For sweet potato,
transformation conditions were the same as those established in 1993. Km resistant
plants, both tobacco and sweet potato, were evaluated by molecular methods, including
Southern, Northern and Western blotting. Also P.C.R., to amplify the genetic modification
of sporamin A from a total DNA extraction of transgenic plants, was performed. Results
allowed us to select some few sweet potato transgenic clones to be evaluated for its
nutritional quality.

Background: Sporamin is the major storage protein in tuberous roots with 60-80% of
total soluble protein, has an apparent molecular weight of 25 000 daltons (1). Sporamin
is considered a kind of storage protein, and during sprouting of the next generation it is
specifically degraded (1,2), but it may have protease inhibitor activity, considering also
the homology between aminoacid sequence of sporamin and Kunitz type trypsin inhivitors
(3,4) Sporamin is enc: 1ed by a multigene family and 1t i1s possible to distinguish two
subfamilies coding fo: <;.oramin A and B. Both types of proteins are immunologically
very similar(3). Isoelectric ponts for sporamin A and B are 5.1 and 5.2 respectively(5).
The Northern blot test demonstrates the tissue specific expression of these genes,
detecting sporamin mRNAs in tubers but not in other organs(5). The improvement of the
storage protein nutritional value 1s an important target in plant genetic engineering (6,7,8).
One important aspect in this kind of work is the choice of insertion site in the storage
protein gene, because a drastic change in the spatial structure could provoke low protein
yields or protein degradation(9). Using appropriate softwares, different genetic versions
of sporamin were analyzed. The nucleotide sequences and some molecular and stuctural
predictions were compared with the natural protein. the modifications inciuded the
insertion of a synthetic DNA fragment at different positions of the nucleotide sequence of
sporamin A gene. the synthetic fragment, similar to that of HEAAE-DNA(10), was
prepared according to the established methodology(l1). Sporamin A genetic variants
were checked in Z.coli. Tobacco and sweet potato were transformed with the previously
selected constructions. Transgenic plants have been obtained.




Objectives:

Three main objectives were proposed for the third year of the project:

1-Transformation of sweet potato with the requir-d plasmid and obtention of transgenic
plants expressing the modified sporamin.

2-Preliminary analysis of transgenic plants by Southern blot and P.C.R.

3-Evaluation of mitriiional value of tubers from transgenic sweef potato plants.

Work progress:

The current status of the project includes the following outcomes:

Obtainment of transgenic plants: Using NPTII as reporter gene. tranformation of both
tobacco and sweet potato plants was performed. The constructions carried the genetic
variants of sporamin A under regulation of 35S CaMV promoter and Q fragment. As it
has been described in the previous report last year, MS basal medium and a combination
of BAP and NAA horincenes were used to achieve the regenaration of plants belonging to
the Jewel variety. However, combinations of Zeatin and 2,4D were necessary for
regeneration of plants of the Cuban variety CEMSA 78-354. For tobacco plants, standard
regeneration conditions (12) were applied. The concentration of Kanamycine in the
selective medium was as high as 50 mg/'L. Kanamycine resistant piants were chosen as
potential transgenic plants.

Molecular analysis of transgenic plants: From a very small amount of tobacco and sweet
potato leaves (5-10 mg), total DNA was purified by a procedure previously reported
(13%. P.CR. was carried out using specific oligonucleotides to isolate the complete
nucleotide sequence of genetic sporamin A variants. Conditions used were the reported
(14). The results were as follow: in transgenic tobacco, bands around 1.1kb appeared for
both variants. In transgenic sweet potato, 2 bands were present in the electrophoresis of
P.C.RR. products for both variants. The first migrating band had a molecular size of 0.9kb
aproximately, and the second one. 1.1kb. It coincided with the expected behavior,
because the smaller band corresponded to the natural genetic information for sporamin A,
and those of the 1.1 kb suppossed to be the recombinant quimeric sporamin A genes.
P.CR. results were the first molecular evidence of transgenic character of transformed
plants. Because of tobacco transgenic plants were obtained sooner, they were tested by
Southern, Northern and Western blotting before sweet potato plants. Synthetic DNA
tragment was used as probe in Soutern and Northern tests. For Southern bloftine DNA
was digested EcoRI-HindIIl . The result: of this technique were not conclusive neither for
tobacco nor sweet potato plants, even in transgenic plants selected as positive by P C.R.
Nevertheless, Northern blotting results fillifilled the expectations, some transgenic
tobacco and sweet potato clones showed bands according to the expected size. It
mdicates the presence of the synthetic fragment inserted in an expressed mRNA. The
strongest evidence of the desired features in transgonic plants were those that came from
Western blotting results. Some few clone | 3 v ‘ransgenic Jewel and 2 of CEMSA 78-
354 transgenic plants, expressed the modified sporamins. It was detected by using rabbit
polycional antibodies specific tor yporamin. In the case of plants carrying either sporamin
variants, 2 bands were observed. One of ther. at the size of 24 KDa, and the other one at
33 KDa aproximately. It was not possible to differenciate the exact size between the two
sporamin variants becanse they migrated similarly in this conditions. In general, the
expression levels were high. Transgenic plants expressing the desired sporamin are being
propagated in tissue cultire conditions. Despite of this important results, the third
objective proposed for thig year of the project was not performed. It iy necessary to
increase the number of transgenic nlants by the current propagation, to adapt them to at




least greenhouse conditions, and then to start with the evaluation of nutritional quality of
the tubers, stems and leaves. We suppose it will take us a year more.
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