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ABSTRACT

Chimeric genes composed of A,,B;, preproglycinin cDNA and its modified versions (IV+
4Met and V +4Met), nopaline synthase gene terminator and the cauliflower mosaic virus 35S
promoter or the class I patatin promoter were inserted into the genome of tobacco or potato,
respecttively, by Agrobacterium-mediated transformation. Both normal and modified glycinins
accumulated in the leaves, stems and seeds of transgenic tobacco, and no differences in the level
of accumulation were observed among the expressed proteins in leaves and seeds. The proteins
expressed in each tissue were processed to the mature form, and those expressed in the seeds
assembled into hexamers. Translational products in the tubers were observed in parenchyma
This
distribution is consistent with the expression specificity of the patatin promoter. The expres-

cells of potato plants transformed with the normal and modified glycinin cDNAs.

sion levels of the normal and the modified glycinins were 0.2-1.095 of the total soluble tuber
proteins. Both the normal and the modified glycinins expressed in the tubers were present as
proglycinin trimers. These results indicate that the modifications in IV+4Met and V +4Met did
not disrupt any stage in the biosynthetic process of glycinin in tobacco seeds and potato tubers,
supporting the possibility that we can create novel soybean plants which can produce modified
glycinins having better nutritional and functional properties. Rep. Soy Protein Res. Com., Jpn.
15, 1-6, 1994.
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Fig. 1.

Schematic representation of the normal and modified glycinin
cDNAs and binary plasmids for their chimeric genes.

Open

and shaded boxes indicate coding region and 5 and 3’ non-

coding regions of glycinin cDNA, respectively.

NOS-pro,

NPTII, NOS-ter, and 35S are nopaline synthase gene pro-

moter,

neomycin phosphotransferase II gene,

nopaline

synthase gene terminator and CaMV 35S promoter, respective-
ly. Triangles are right and left border of T-DNA.
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Fig.2. Detection of the translational products in potato tubers by dot
blotting. The extracts of tubers of potato plants transformed

with the normal and modified glycinin cDNAs were analyzed

by immunoblotting. Purified glycinin (0.001-0.1 zg) mixed
with 25 ug proteins of tuber extract of untransformed potato
plants were used as standard. Con denotes the extract of

untransformed potato tuber.

The numbers above each dot

indicate individual plants transformed with the normal and

modified glycinin cDNAs.
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Fig.3. Analysis of the assembly of the normal and modified glycinins

expressed in the seeds of transgenic tobacco.

The seed

extracts from tobacco plants non-transformed (A) and ex-
pressing normal glycinin (B), modified glycinin IV +4Met (C)
and modified glycinin V+4Met (D) were subjected to
centrifugation on a 12mL 10-30% (W/V) linear sucrose
density gradient and analyzed by SDS-PAGE (in the absence
of 2-mercaptoethanol) and immunoblotting. Sedimentation is
from left to right. Sedimentation standard is given. Arrow
head indicates the position of proglycinin expressed in E. coli.
E denotes proglycinin from E. coli JM105 harboring pKGA,a

Bis-3.
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Fig.4. Analysis of the assembly of the normal and modified glycinins
expressed in the tubers of transgenic potato. The tuber
extracts were subjected to sucrose density gradient
centrifugation as described in Fig.3. S denotes mature

glycinin (A-B) from soybean seeds. All conditions are the

same as in Fig. 3 except that lanes S and E of panel C were

done in the presence of 2-mercaptoethanol.
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(B)

Histochemical localization of the expressed glycinin in potato

tuber. The tuber sections of potato non-transformed (A) and

expressing normal glycinin (B) were treated with anti-

glycinin serum, followed by a goat anti-rabbit IgG-alkaline
phosphatase conjugate. Pa, parenchyma; Pe, periderm.
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