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Summary

Efficient plant regeneration from rice
protoprasts through somatic embryo-

geneses
Ruslan Abdullah, Edward C. Cocking and

John A. Tonipson

Bio / Tecnology 4 : 1087—1090 (1986)
Progress in the genetic manipulation of
cereals. using"r';.)rotoplast technology has
been limited by a lack of reproducible plant
regeneration from protoplasts of these
important species. Here we report that
plant regeneration can be achieved effi-
ciently and reproducibly from protoplasts
of rice isolated from cell suspension cul-
tures.  Regeneration from 10—209% of
protoplast-derived colonies of two vari-
eties was obtained rapidly after direct
transfer to a hormone-free medium. Green
plants were produced at a high frequency
through somatic embryogenesis. The
protoplast origin of the regenerated plants
is unequivocally demonstrated by the in-
ability of contaminating intact cells to
divide.

Haploid and diploid plant regeneration
from protoplasts of anther callus in
rice

Kinya Toriyama, Kokichi Hinata and
Takehiko Sasaki

Theor. Appl. Genet. 73 1 16—19 (1986)

The regeneration of haploid and diploid
plants was demonstrated from protoplasts
that were isolated from cell suspensions of
anther callus in rice. The cell suspension in
the AA midium that contained 4 amino
acids as the sole nitrogen source was fri-
able, finely dispersed, and readily released
a large number of protoplasts. These
protoplasts, subsequently cultured in NO,
medium that contained nitrate as the sole
nitrogen source, formed compact calli. The

compact calli produced green plants with a
frequency of 24%. Out of 15 flowering
plants, 4 were haploids, the others were
diploids which showed a uniform morphol-
ogy but varied in seed fertility from 95 to
0%.

Plant regeneration from protoplast-
derived callus of rice (Oryza sativa L.)
Yasuyuki Yamada, Yang Zhi-Qi and Tang
Ding-Tai

Plant Cell Reports b : 85—88 (1986)

Protoplasts isolated from cultured rice

cells of an A-58 cytoplasmic male sterile
line (A-58 MS)(Oryza sativa L.) were used
to investigate the regeneration of rice
plants. A cultured cell line (T;) of A-58 MS
with a high growth rate and dense cyto-
plasm was selected. About 10% of the
protoplasts prepared from this established
cell line plated in RY-2 (a new medium)
formed colonies. The calli formed shoots
and roots in the regeneration medium and
developed into whole plants.

Protoplasts also were prepared from sus-
pension cultures of 25 other varieties of rice
using the same methods. The protoplasts
isolated from two of the 25 varieties, Fu-
jiminori and Toyotama, had high rates of
cell division in RY-2 medium. Only proto-
plastderived calli from Fujiminori,
produced whole plants in the regeneration

midium.
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Summary

Immunological evidence for transfer
of the barley nitrate reductase struc-
tural gene to Nicotiana tabacum by
protoplast fusion

D.A.Sommers, K.R.Narayanan, A.Kleinhofs,
S. Cooper-Bland and E.C. Cocking

Mol. Gen. Genet. 204:296-301(1986)

A protoplast fusion experiment was
designed in which the selectable marker,
nitrate reductase (NR), also served as a
biochemical marker to provide direct evi-
dence for intergeneric specific gene trans-
fer. NR-deficient tobacco (Nicotiana
tabacum) mutant ‘Nia30’ protoplasts were
the recipients for the attempted transfer of
the NR structural gene from 50 krad y-
irradiated barley (Hordeum vulgare L.)
protoplasts. Barley protoplasts did not
form colonies and Nia30 protoplasts could
not grow on nitrate medium ; therefore,
selection was for correction of NR defi-
ciency allowing tobacco colonies to grow
on nitrate medium. Colonies were selected
from protoplast fusion treatments at an

approximate frequency of 107°. This fre-
quency was similar to the Nia30 reversion
frequency, and thus provided little evidence
for transfer of the barley NR gene to
tobacco. Plants regenerated from colonies
had NR activity and were analyzed by
western blotting using barley NR antiser-
um to deternmine the characteristics of the
NR conferring growth on nitrate. Ten
plants exhibited tobacco NR indicating
reversion of a Nia30 mutant NR locus.
Twelve of 26 regenerated tobacco plants
analyzed had NR subunits with the
electrophoretic mobility and antigenic
properties of barley NR. These included
plants regenerated from colonies selected
from 1) co-culturing a mixture of Nia30
protoplasts with irradiated barley proto-
plasts without a fusion treatment, 2) a
protoplast fusion treatment of Nia30 and
barley protoplasts, and 3) a fusion treat-
ment of Nia30 protoplasts with irradiated
barley protoplasts. No barley-like NR was
detected in plants regenerated from a col-
ony that grew on nitrate following selfed
fusion of Nia30 protoplasts. Because
tobacco plants expressing barley-like NR
were recovered from mixture controls as
well as fusion treatments, explanations for
these results other than protoplast fusion-
mediated gene transfer are discussed.
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Summary

Agrobacterium-mediated deliverly of
infectious maize streak virus into ma-
ize plants

Nigel Grimsley, Thomas Hohn, Jeffery W.
Davies, & Barbara Hohn

Nature 325 : 177—179 (1987)

Cells of certain strains of Agrobacterium
colonize plants by transferring a portion of
their DNA (the T-DNA) into a host plant
cell, so causing it to proliferate and pro-
duce substances (opines) which the bacteria
can use as food. Most dicotyledonous
plants can act as hosts, but most
monocotyledonous species (including the
economically important gramineae) are
thought not to be susceptible. We have
used agroinfection (Agrobacterium-
mediated virus infection) as a very sensi-
tive assay to test whether DNA transfer at
least occurs during Agrobacterium inocula-
tions of maize, a graminaceous plant.
Naked DNA of the geminivirus maize
streak virus (MSV) is not infectious to
plants by itself and the intact virus can only
infect if transmitted by an insect vector.
We report here that whole maize plants
develop syfnptoms of viral infection if
inoculated with strains of Agrobacterium
carrying tandemly repeated copies of MSV
Mutant
Agrobacterium strains defective in transfer
of T-DNA cannot transmit MSV DNA in
this test. We conclude that cloned MSV
DNA is biologically active and that
Agrobacterium can transfer DNA to maize.

genomes in their T-DNA.
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