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P-1000
Development of the SDI (Site-Direct-Integration) System for Gene Replace-
ment. H. EBINUMA, K. Nanto, and K. Yamada-Watanabe. Forest Science
Laboratory, Nippon Paper Industries CO., LTD. 5-21-1, Oji, Kita-ku, Tokyo
114-0002, Japan. E-mail: LDW06374@nifty.ne.jp, 0880080@nipponunipac.
co.jp

We developed the SDI system to replace a target gene with a desired gene
by using a site-specific recombination system (R/Rs). This system consists of
a target vector to introduce the target gene and an exchange vector to re-
introduce the desired gene. We introduced a target vector into tobacco plants
and produced transgenic plants containing a single copy of target genes (nptII,
codA) in a homozygous or heterozygous condition. We re-introduced an ex-
change vector containing desired genes (hpt, luc) into the transgenic plants
by Agrobacterium. Two oppositely oriented Rs sites flank both the target and
desired genes, and recombinases catalyze double-crossover between the two
Rs sites to replace the target genes with the desired genes. Transgenic plants
with an exchanged copy were selected on shoot-inducing medium containing
hygromycin. Two directly oriented Rs sites flank the ipt, R and desired genes,
and recombinases remove randomly integrated copies of these genes. Incom-
pletely integrated copies with a partial deletion remain on a chromosome. The
ipt gene in these copies overproduces cytokinin and inhibits rooting. Trans-
genic plants with only an exchanged copy were selected as a normal pheno-
type on root-inducing hormone-free medium. Our results indicate that 8% and
17% of independent normal transgenic plants from randomly selected calluses
have a complete exchanged copy in homozygous and heterozygous condi-
tions, respectively. Interestingly, the SDI system can be used to efficiently
replace a target gene with a desired gene in a homozygous condition. Fur-
thermore, the selection efficiency of transgenic plants with an exchanged copy
can be improved by using the codA gene as a negative marker. Thus, this
system may be effective for transformation of cereal crops since seeds that
have a target gene in a homozygous condition are available.

P-1001
Exploring Nicotiana Germplasm for PMP-oriented Breeding: Regenera-
bility and Transformability of Nicotiana Species. BAOCHUN LI. Novel
Transgenics Laboratory, Kentucky Tobacco Research and Development
Center, University of Kentucky, Lexington, KY 40546-0236. E-mail:
bli2@uky.edu

Because of a pressing demand for the production of more protein phar-
maceuticals, there is an increasing interest to use plants to produce them
commercially. Tobacco (Nicotiana tabacum L.) has shown several useful
attributes for the production of plant-made pharmaceuticals (PMP), in-
cluding high-level expression systems, high biomass production and non-
food use. But conventional tobacco varieties are not ideal for this appli-
cation, since most lack resistance to major tobacco diseases and are not
suitable for multiple harvests, direct seeding and identity preservation. A
major project at this center is developing a fully optimized ‘‘vehicle’’
plant for PMP applications, incorporating these additional traits. As part
of this effort, we have examined diverse Nicotiana germplasm for the
PMP-desirable traits of regenerability and transformability. The shoot or-
ganogenic potential of a total of 171 Nicotiana accessions, representing
53 Nicotiana species, have been examined. Though the majority of the
Nicotiana species were found to be either highly regenerable or moder-
ately regenerable, some species with important traits for PMP-oriented
breeding are still poorly responsive; BA was found to be an effective
cytokinin for shoot organogenesis of a broad range of Nicotiana species,
and 2iP and TDZ were only effective for certain Nicotiana species. The
transformability of diverse Nicotiana accessions in our collections by
Agrobacterium tumefaciens was also examined by a transient approach.
Significant differences among different Nicotiana accessions and species
with regard to the percentage of leaf explants expressing gusA gene and
the gusA gene-expressing intensity per responsive leaf explant were ob-
served, suggesting Nicotiana accessions and species differ greatly in their
transformabilities by A. tumefaciens.

P-1002
Construction and Testing of Centromere-based Plant Mini-chromosomes.
H. ZIELER, J. Mach, J. Jin, G. Rudgers, and D. Preuss. Chromatin Inc.,
2255 W. Harrison St., Chicago, IL 60612. E-mail: zieler@chromatininc.
com

The challenges of plant transformation have limited progress in elucidat-
ing gene functions and engineering improved crops. Traditional method
for gene delivery, by Agrobacterium or mechanical methods, result in
random integration of genes on host chromosomes, with uncertain copy
number and gene integrity. The result is variable and unpredictable trans-
gene expression, disruption of the genome with potentially deleterious
effects on the crop’s agronomic performance, and accompanying genetic
damage which is eliminated only after generations of breeding. We de-
veloped an autonomous mini-chromosome aimed at overcoming these
obstacles by eliminating integration and providing an independent linkage
group for transgene delivery. We coupled 25-100 kb of soybean or Bras-
sica oleracea centromere DNA to a vector that can accommodate multiple
genes. We demonstrated efficient transmission of an autonomous, struc-
turally intact mini-chromosome in the absence of selection for extended
generations of cultured cells. We also regenerated a Brassica plant trans-
formed with a mini-chromosome and will discuss mini-chromosome per-
formance in whole plants. Multiple gene cassettes can be placed on these
mini-chromosomes, allowing several traits or entire pathways to be de-
livered simultaneously and providing a defined sequence context for re-
producible expression of all genes. This technology promises to accelerate
the creation of novel crop varieties for improved production of food,
fibers, pharmaceuticals, and consumer and industrial products in plants.

P-1003
Genetic Transformation of Tall Fescue and Lolium temulentum. YAXIN
GE and Zeng-Yu Wang. Forage Improvement Division, The Samuel Rob-
erts Noble Foundation, 2510 Sam Noble Parkway, Ardmore, OK 73401.
E-mail: yge@noble.org

Tall Fescue (Festuca arundinacea Schreb.) is the most important forage
species worldwide of the Festuca genus. Although there are many reports
on biolistic and protoplast transformation of tall fescue, there have been
very limited information on Agrobacterium-mediated transformation of
this predominant forage species. We have developed a protocol that al-
lows for the generation of large number of transgenic tall fescue plants
by Agrobacterium-mediated transformation. Lolium temulentum L. (Dar-
nel ryegrass) is a self-fertile and diploid grass species with a relatively
short life cycle. We propose to use L. temulentum as a model system for
genetic manipulation studies in forage and turf grasses, since most of the
important grasses are outcrossing, require vernalization to flower, and in
some cases are polyploid. We performed a large-scale genotype screening
for tissue culture responses and made crosses between responsive L. te-
mulentum lines. Anther culture of progenies of the crosses allowed us to
obtain highly responsive double haploid lines of L. temulentum. By co-
cultivation of embryogenic calluses with Agrobacterium tumefaciens, we
have also obtained transgenic L. temulentum plants.
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P-1004
Production of Fertile Transgenic Rice and Wheat Plants via Mature Seed
Electroporation. T. HAGIO, Y. Tabei, S. Kamachi, S. Ando, T. Ogawa,
and Y. Habu. National Institute of Agrobiological Sciences, Tsukuba-shi,
Ibaraki-ken, Japan. E-mail: hagio94@nias.afffrc.go.jp

We have developed a novel system that can directly deliver foreign genes
into plant mature seeds using electroporation. Mature seeds of rice and
wheat were soaked in water overnight. Then the seeds were incubated in
electroporation buffer for 1 h under the condition of reduced air pressure.
The electroporation buffer contained spermidine, calcium chloride, PVP,
Tween20 and 100 micro g/ml plasmid DNA. Electroporation was carried
out with a CUY-21 (NEPA GENE Co., Ltd, Chiba Japan) in a 1.0 cm-
wide cuvette containing 1.0 ml of electroporation buffer. Plasmid DNAs
were pWI-GUS (uidA) and/or pWI-H5K (nptII) (Ugaki et al., 1991). Fifty
to 100 times of electric pulses (50 V/cm, 50 micro s/pulse) were applied
in one experiment. After eclectroporation the seeds were incubated in
water supplemented with 0.5% PVP for two days, after which they were
transferred to selection medium containing geneticin sulfate (GIBCO).
GUS assay were carried out 48 h after electroporation. Both in rice and
wheat, fertile transgenic plants were regenerated and self-fertilized seeds
were obtained. Transgene integration was confirmed by Southern hybrid-
ization. Transmission of the transgene into the next generation (T1) was
indicated by PCR analysis. This method is simpler and more rapid than
conventional techniques, and it can be applied to a wide range of com-
mercial rice and wheat varieties. The wheat transformation procedure
presented here does not require the establishment of genotype-dependent
tissue culture of immature embryos. At present, this technique is depen-
dent on a combination of factors including pretreatment of the seeds,
plasmid constructs and optimization of electroporation conditions. We
have finished patent application.

P-1005
Agrobacterium-mediated Transformation of the Model Grass Brachypo-
dium distachyon. JOHN VOGEL and Oymon Leong. USDA, ARS, West-
ern Regional Research Center, Genomics and Gene Discovery Unit, 800
Buchanan St. Albany, CA 94710. E-mail: jvogel@pw.usda.gov

Brachypodium distachyon is a small annual grass that shows promise as
a model organism for studying questions unique to temperate grasses.
The power of the model system approach in plants is best embodied by
the dicot Arabidopsis thaliana. Unfortunately, Arabidopsis is not suited
to study questions where the biology of grasses and dicots diverge (e.g.
cell wall composition). While rice, with its sequenced genome and large
research community, would appear to be a strong candidate, its utility as
a model for temperate grasses is limited because it is a specialized semi-
aquatic tropical plant, grows to a large size and is difficult to grow in
temperate areas of the world. In contrast, Brachypodium has many of the
attributes that contribute to the success of Arabidopsis as a model system.
Like Arabidopsis, Brachypodium plants are small, self fertile and have
simple growth requirements. The Brachypodium genome is approximate-
ly the same size as the Arabidopsis genome. Brachypodium also has large
seeds suitable for studies on grain filling and quality. Brachypodium is
susceptible to important cereal pathogens like Magnaporthe grisea and
Fusarium graminearum the causal agents of rice blast and head blight of
wheat respectively. Like wheat, the ploidy of Brachypodium accessions
varies. Access to diploid, tetraploid and hexaploid accessions may prove
useful in answering questions about genome structure that would be par-
ticularly useful to researchers working on polyploid crops like wheat and
switchgrass. To further develop Brachypodium as a model system, we are
developing a high-efficiency Agrobacterium-mediated transformation sys-
tem. Preliminary results will be presented.

P-1006
Transgene Expression in Site-specific Integrant Rice Lines. M. ARIZA-
NIETO and V. Srivastava. University of Arkansas, Fayetteville, AR
72703. E-mail: marizan@uark.edu

Site-specific gene integration method based on heterologous system such
as cre-lox has the potential to stabilize transgene expression. The molec-
ular strategy allows the production of site-specific integration locus but
it doesn’t prevent random integrations. Therefore two types of integrant
lines are produced single-copy and multi-copy. The objectives are (1) to
test stability of transgene expression, (2) to determine whether random
integrations are linked to the target locus in transformed plants. Consis-
tent transgene expression (gus) was observed in single-copy lines, where-
as high variability observed in multi-copy lines. Progeny analysis of sin-
gle-copy lines was carried on three lines, which reveal stable inheritance
of the locus and a positive gene dosage effect i.e. homozygous plants
contained twice as much expression level as hemizygous plants. Molec-
ular and genetic data will be presented to demonstrate consistent and
stable transgene expression in site-specific integrant lines. Molecular de-
tail of the strategy will also be presented.

P-1007
To Dwarf Fruit Trees-Expression of the Arabidopsis Gene in Apple Can Strongly
Reduce the Plant Height. L. H. ZHU, X. Y. Li, M. Nyquist, and M. Welander.
Department of Crop Science, Swedish University of Agricultural Sciences, Box 44,
SE-230 53 Alnarp, Sweden. E-mail: Li-Hua.Zhu@vv.slu.se

High density planting systems in fruit production require dwarf trees for limiting
plant height and thus allowing easy management as well as achieving high pro-
duction efficiency. The application of dwarfing rootstocks and/or dwarf cultivars is
an essential way to get dwarf trees. However, there are no ideal dwarf rootstocks
and cultivars in commercial fruit tree production. Genetic transformation provides
an efficient way to improve currently vigorous rootstocks and cultivars. The Ara-
bidopsis gai (gibberellic acid insensitive) gene is a mutant of the GAI gene and
the GAI protein is involved in gibberellin signalling. The gai mutants exhibit dwarf-
ism, so the use of the gai gene may provide a new possibility to dwarf fruit trees.
To evaluate this, we have transformed the vigorous apple cultivars Gravenstein and
McIntosh, and the vigorous apple rootstock A2 and the demi-dwarfing apple root-
stock M26 with the gai gene via Agrobacterium-mediated gene transfer. Two strains
of Agrobacterium tumefaciens and two binary vectors with two selection systems
were used in this study. The strain C58C1 contained the binary vector pGai har-
bouring the nptII and gai genes and the strain EHA101 contained the binary vector
pSG-Man1-Gai harbouring the pmi (phosphomannose isomerase), gus (b-glucuron-
idase) and gai genes. In the vector pGai, the nptII (neomycin phosphotransferase
II) gene was used as the selectable gene and kanamycin as the selective agent,
while in the vector pSG-Man1-Gai the selectable gene was pmi with mannose as
the selective agent. The vector pSG-Man1-Gai was used for transformation of M26,
while the vector pGai was used to transform Gravenstein, McIntosh and A2. One
transgenic clone has been obtained from McIntosh and M26 respectively, 2 clones
have been recovered from Gravenstein and 5 clones from A2. All the clones con-
tained the gai gene verified by Southern blot analysis. The fact that one transgenic
clone was recovered on the mannose selection medium indicates that the pmi gene
can be used as a selective gene in apple, which may be an alternative to the nptII
gene to avoid antibiotic selection. Growth analyses in the greenhouse have shown
that the expression of the gai gene reduced the plant height in most cases regardless
of genotype, indicating the potential use of the gai gene in dwarfing fruit trees.
The gene expression in relation to phenotype is discussed.
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P-1008
‘‘Modern Techniques of Genetic Engineering’’: Agrobacterium-mediated Transformation
of Creeping Bentgrass cv. PennA4 Using a Mutant BAS1 Construct for the Production
of Dwarf Plants. J. POWELL1, C. Longo1, M. Budziszek1, A. Neill1, J. Hague1, M.
Ayrapetov1, J. Chandlee1, A. Guadette1, B. Steere1, R. Maxwell1, C. Buckley1, C. Smith1,
J. Lins1, N. Crothers1, A. Clark1, K. Masso1, A. Kausch1, and M. Neff2. 1University of
Rhode Island, Kingston, RI 02881 and 2Washington University, St. Louis, MO. E-mail:
jpow3074@postoffice.uri.edu

Over 40 million acres of land in the United States is devoted to the growth of turfgrasses,
of which 75% is utilized for lawns and golf courses. On average, a typical household
lawn may use around 10,000 gallons of water per summer to maintain optimum health.
This high level of water consumption creates many issues for golf course owners wishing
to maximize profits. Creeping Bentgrass, (Agrostis palustris) is a type of turf used
throughout the world. It is a cool climate rugged grass used on lawns and golf course
tees and putting greens across much of the Northeast and Pacific Northwest of the United
States. Through genetic transformation via Agrobacterium tumefacians, we have intro-
duced a mutant BAS1 gene into creeping bentgrass (Penn A-4). BAS1 has been shown
in Arabidopsis and tobacco to produce dwarf plants by altering the level of brassinos-
teroids available for plant growth. A unique class of plant hormones, brassinosteroids,
plays a critical role in plant growth signaling throughout the life of the plant. Two strains
of Agrobacterium tumefaciens were used in a co-infection process, where a mutant BAS1
gene and an herbicide/male sterility selectable marker gene were engineered into separate
Ti plasmids in order for gene segregation later in breeding development. PennA4 em-
bryogenic callus was transfected and punative transformants recovered. Molecular and
phenotypic analysis is now being performed and will be presented in this poster. Our
aim is to acquire 250 transformants, each with a unique transformation event that ex-
presses the desirable phenotype. Position effect of the BAS1 gene has given rise to a
variety of phenotypes which can be screened for future product development. By ex-
pressing a mutant BAS1 gene we have sought to competitively inhibit the function of
brassinosteroids within the plant, which shortens internodes and slows growth. Many
plants appear stunted or dwarfed. The potential applications of this product would be a
turf variety that will require less maintenance, such as watering, less mowing, and less
fertilization. We believe by introducing this mutant BAS1 gene into this variety of turf
we may revolutionize the golf course industry by creating a more environmentally friend-
ly turfgrass.

P-1009
Improving Forage Quality of Tall Fescue (Festuca arundinacea) by Ge-
netic Manipulation of Lignin Biosynthesis. ZENG-YU WANG, Lei Chen,
Chung-Kyoon Auh, Paul Dowling, Andrew Hopkins, and Jeremey Bell.
Forage Improvement Division, The Samuel Roberts Noble Foundation,
2510 Sam Noble Parkway, Ardmore, OK 73401. E-mail: zywang@
noble.org

Lignification of plant cell walls is a major factor limiting forage digest-
ibility and concomitantly animal productivity. Improvement in forage
grass cell wall digestibility has become an important goal of many plant-
ruminant animal research programs. Cinnamyl alcohol dehydrogenase
(CAD) and caffeic acid O- methyltransferase (COMT) are key enzymes
involved in lignin biosynthesis. CAD and COMT cDNA sequences were
cloned from tall fescue, the predominant cool-season forage grass in the
United States. Transgenic tall fescue plants carrying either sense or an-
tisense CAD and COMT gene constructs were obtained by microprojec-
tile bombardment of single genotype-derived embryogenic suspension
cells. Severely reduced mRNA levels and significantly decreased enzy-
matic activities were found in four transgenic lines. These CAD and
COMT down-regulated tall fescue plants had reduced lignin content and
altered lignin composition. No significant changes in cellulose, hemicel-
lulose, neutral sugar composition, p-coumaric acid and ferulic acid levels
were observed in the transgenic plants. In vitro dry matter digestibility
increased by 7.2% to 10.5% in the transgenic lines, thus providing novel
germplasm to be used for the development of grass cultivars with im-
proved forage quality. This is the first report on improvement of dry
matter digestibility in a widely-grown monocot forage species by trans-
genic manipulation of lignin biosynthesis.

P-1010
Transformation of Solanum phureja to Enhance Tuber Carotenoid Levels.
L. Ducreux, S. MILLAM, W. Morris, and M. Taylor. Quality, Health, and
Nutrition, Scottish Crop Research Institute, Invergowrie, Dundee, DD2
5DA, UK. E-mail: smilla@scri.sari.ac.uk

The health benefits of carotenoid pigments in the human and animal diet
are becoming increasingly apparent, and any enhancement of levels in
staple foods such as potato would be highly significant. Solanum phureja
is a diploid cultivated potato. As well as having significance in potato
breeding as a source of valuable resistance genes to several biotic and
abiotic stresses e.g., late blight and nematodes, accessions of this species
produce tubers that have enhanced culinary and nutritional properties.
Tubers from certain Solanum phureja accessions contain relatively high
quantities of specific carotenoid pigments such as lutein and zeaxanthin
which are reported to have medicinal properties e.g. in the prevention
and treatment of macular eye disease. This novel potato germplasm pro-
vides a unique starting point for improving the content of carotenoids by
direct modification of the carotenoid biosynthesis pathway. The devel-
opment of an Agrobacterium-mediated transformation system for acces-
sions of S. phureja obtained from the Commonwealth Potato Collection
held at SCRI will be described. By expressing a range of bacterial or
algal genes, or by manipulating the expression levels of endogenous
genes, we aim to be able to rationally control tuber carotenoid level and
balance. Progress towards this goal will be described. The analysis of
both sense and antisense constructs on modifying carotenoid metabolism
in transgenic tubers of S. phureja will be also be discussed.

P-1011
Developing a Nicotiana benthamiana Network to Study Functional Genomics
and Medicinal Plant Biology. MONTO H. KUMAGAI. University of Hawaii,
Honolulu, HI 96822. E-mail: monto@hawaii.edu

We are introducing Nicotiana benthamiana as a model plant to study func-
tional genomics and medicinal plant biology. N. benthamiana, a close relative
of tobacco, has been the host for the production of heterologous proteins. We
have developed autonomously replicating RNA viral vectors to overexpress
enzymes and to systemically knockout endogenous genes. These vectors are
derived from hybrid fusions of tobamoviruses and contain an additional su-
bgenomic promoter for expression of foreign genes. Infectious RNA tran-
scripts from cDNA clones can be passaged through packaging hosts to gen-
erate a viral inoculum for systemic transfection of field cultivars. High-level
expression and accumulation of foreign proteins in plants occurs within two
weeks post inoculation. Using this RNA viral vector system, we have con-
ducted multiple USDA-approved outdoor field tests and have developed a
technique to inhibit the expression of endogenous genes by delivering viral
derived RNA to the plant cytoplasm. Direct manipulation of biochemical path-
ways by RNA viral vectors can be used to dramatically alter the synthesis
and accumulation of secondary metabolites and agronomically important
products. We are creating a N. benthamiana functional genomics database for
the identification and characterization novel nucleotide sequences. We will
discuss the production of potential therapeutic drugs in transfected N. ben-
thamiana and the development of viral based functional genomic assays. We
are studying the global change in gene expression in transfected plants using
microarray technology. We will also describe the development of an integrated
educational course in functional genomics, microarray technology, and bioin-
formatics. We are providing a training program in plant molecular biology
for underrepresented groups (especially Native Hawaiians) that will allow
them to compete for careers in biotechnology and biomedical research while
helping them to develop a keen awareness for native cultures and plants.
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P-1012
Repression of Gene Expression by HD2-type Histone Deacetylases and Function Anal-
ysis of HD2 Proteins in Arabidopsis. LINING TIAN1, Keqiang Wu2, Changhe Zhou2,
Helene Labbe3, Sunandini Sridha2, Li Wang3, Marysia Latoszek-Green1, Lin Zhang2, Dan-
iel Brown1, and Brian Miki3. 1Southern Crop Protection and Food Research Centre, Ag-
riculture and Agri-Food, London, N5V 4T3; 2Department of Biology, West Virginia Uni-
versity, Morgantown, WV 26506; and 3Eastern Cereal and Oilseed Research Centre,
Agriculture and Agri-Food Canada, Ottawa, Ontario, K1A 0C6 Canada. E-mail:
tianl@agr.gc.ca

HD2-type proteins belong to one class of histone deacetylases that is plant specific and
shows no sequence homology to other classes of histone deacetylases. We demonstrated
that Arabidopsis HD2-type proteins, AtHD2A, AtHD2B and AtHD2C, can repress gene
expression when targeted to the promoter used to drive reporter gene expression, re-
vealing their role in repression of gene transcription. Fusion of AtHD2A with the DNA-
binding domain of the plant transcriptional factor Pti4 inhibits the expression of the GCC
box-containing reporter gene expression, suggesting that AtHD2A could mediate gene
repression through interacting with a plant transcription factor. Using transgenic plants
that express the GUS reporter gene from a constitutive promoter with GAL4 enhancers,
we have demonstrated repression of the GUS gene expression by the GAL4/AtHD2A
fusion gene. Targeting of a HD2 protein to specific promoters using transcription factor
DNA binding domains may provide an alternative method for repressing or silencing
target genes. Expression and function of HD proteins was also investigated in Arabidop-
sis. In situ hybridization indicated that HD2A, HD2B and HD2C were selectively ex-
pressed in ovules, embryos, shoot apical meristems and primary leaves. Furthermore, all
three genes were strongly induced during the process of somatic embryogenesis. RT-
PCR indicated that HD2D had a different expression pattern and may have adopted
different functions. Ectopic expression of 35S::GFP-HD2A in transgenic Arabidopsis
plants generated pleiotropic developmental abnormalities including abnormal leaves, de-
layed flowering, and aborted seed development. The data showed that correct regulation
of HD2 expression was essential for normal plant development and that HD2A, HD2B
and HD2C may be needed for embryogenesis and embryo development. Expression
profiling analyses using Affymetrix DNA microarrays revealed that 32 genes involved
in seed development and maturation were affected in the 35S::GFP-HD2A plants, sup-
porting a role of HD2A in the regulation of gene expression during seed development.

P-1013
A Barley LTP Promoter for Tissue-specific Expression of Transgene-me-
diated Disease Resistance. M. L. FEDERICO, R. W. Skadsen, and H. F.
Kaeppler. Department of Agronomy, University of Wisconsin-Madison,
1575 Linden Drive, Madison, WI 53706. E-mail: mlfederico@wisc.edu

Transgene-mediated disease resistance is a promising means for control-
ling crop diseases such as Fusarium Head Blight (FHB). A successful
strategy should combine the use of effective pathogenesis-related (PR),
disease resistance cascade regulatory genes, or RNAi constructs under
appropriate tissue-specific promoters. We have cloned and characterized
a novel barley gene, Ltp6, which is highly expressed in the pericarp
epidermis, one of the first spike tissues to be colonized by Fusarium
graminearum, the main causal pathogen of FHB. The open reading frame
encoded a polypeptide of 124 amino acids showing 87% identity with
WBP1A, a wheat lipid transfer protein (LTP), but much lower homology
to other barley LTPs. Expression analyses showed that this LTP gene is
also highly expressed in the coleoptile and embryo, but not in leaves,
stems, roots or other spike tissues. Low expression was found in the
ovary. In addition, Ltp6 mRNA levels increased during ABA, SA, NaCl
and cold treatments in seedling tissues. Taken together, the tissue-specific
and response patterns of Ltp6 were distinct from other known barley
LTPs. Series of Ltp6 promoter deletions were studied in transient ex-
pression assays using sgfp as a reporter. Quantitative RT PCR was used
to assess the level of transcription conferred by the different promoter
constructs. All constructs containing at least 191 bp of upstream se-
quence, and the 5’UTR, retained most of the promoter activity. Deletion
of a 64 bp fragment (-191/-127) resulted in an 80% drop in expression.
The suitability of this promoter for engineering transgene-mediated re-
sistance to FHB and other diseases will be discussed with respect to
spatial, temporal and inducible patterns of expression of the native and
reporter genes in control and transgenic barley plants.

P-1014
Ac/Ds Transposon-mediated Gene Discovery in Barley. JASWINDER
SINGH, S. Zhang,1, L. Cooper,2, S. Rangel,1, R. Kaur,1, A. K. Sturbaum,3, V.
Edwards,3, P. Bregitzer,3, P. M. Hayes,2 and P. G. Lemaux,1. 1Department of
Plant and Microbial Biology University of California, Berkeley, CA, 94720;
2Department of Crop and Soil Science, Oregon State University, Corvallis,
OR 97331; 3National Small Grains Germplasm Research Facility, USDA
ARS, Aberdeen, ID 83210. E-mail: jsingh@nature.berkeley.edu

The maize Ac/Ds transposon system has been successfully exploited for in-
sertional mutagenesis in heterologous plant species. Its use in barley, a dip-
loid, provides an ideal platform for functional genomics since it is closely
related to other important cereal species. Here, we report the development
and characterization of single- or low-copy transposed Ds insertion lines, gen-
erated in the barley variety Golden Promise. Immature embryos were co-
bombarded with Ds- and AcTpase constructs to initiate the Ds movement.
Single- or low-copy transposed Ds insertion lines were crossed with AcTpase
expressing lines to obtain transpositions randomly dispersed in the genome.
Thirty transposed events, analyzed using iPCR generated flanking sequences
adjacent to Ds. BLAST searches on flanking sequences, were performed
against DNA and protein databases, including gene prediction programs. The
results indicated that ;82% of flanking sequences are from either known or
putative genes, which include wall-associated kinases, cytochrome P450 and
several ESTs from barley and wheat. This confirms the preferential insertion
of Ds into gene-rich regions, a critical factor in conducting functional gen-
omics in species with large genomes. To date Ds elements have been mapped
on six of seven barley chromosomes. Mapping information provides the lo-
cation of Ds in relation to agronomically important traits, and to select can-
didates for future saturation mutagenesis, requiring the re-activation of Ds
elements. Therefore, factors influencing re-activation of Ds elements such as
status of inverted repeats and 8 bp duplications were studied in detail. These
data have important implications for saturation mutagenesis and functional
genomics efforts in cereals.

P-1015
Differential Gene Expression During Embryo Development in Maritime Pine
(Pinus pinaster). S. GONÇALVES, J. Cairney, M. Oliveira, and C. Miguel.
Instituto de Biologia Experimental e Tecnológica, Av da República, Apartado
12, 2780-901 Oeiras, Portugal. E-mail: soniag@itqb.unl.pt

Somatic embryogenesis has great potential for large-scale multiplication of
elite genotypes. In addition, embryogenic tissue is readily cryopreserved and
regrown, which makes somatic embryogenesis a highly desirable method for
integration into forest tree breeding programs. However, there are still some
limitations to the application of this technology at a commercial level. The
number of plants obtained per embryogenic culture is still very low and many
genotypes are recalcitrant. The regeneration of viable plants from somatic
embryos is also a frequent problem. The bottleneck may occur at any of a
number of stages, including maturation, germination, shoot apex elongation
or acclimatisation. Progress in somatic embryogenesis has been limited by
the lack of basic physiological, biochemical and molecular knowledge of pine
embryo development. A basic study of zygotic embryo development is there-
fore essential to understand somatic embryogenesis. This work aims to iden-
tify genes differentially expressed during zygotic embryogenesis of maritime
pine and understand its putative role in embryogenesis. Differential display
of Poly (A1) RNA isolated from zygotic embryos of maritime pine (Pinus
pinaster) in 9 stages of development led to the isolation of several cDNA
bands differentially expressed over embryo development. Many share low
similarities to any known DNA or protein sequences but 5 transcripts with
strong similarities to proteins in public databases were identified. These
cDNAs are predicted to encode homologues of DNA-binding proteins, GTP-
binding proteins, lipid transferases and dehydrogenases. The full-length cDNA
were obtained for 3 of the putative differentially expressed clones. These
clones were identified from early to middle stages of embryo development.
At present, the fluorescence-based real-time reverse transcription PCR (RT-
PCR) and in situ hybridization are being carried out to confirm the differential
expression.
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P-1016
Photoautotrophic Medium and PPMy Help to Alleviate Losses from
Bacterial Contamination in Papaya Micropropagation. M. FITCH1, T.
Leong2, N. Saito2, G.Yamamoto2, A. Dela Cruz2, A. Yeh2, S. White2, S.
Maeda1, and P. Moore1. 1Pacific Basin Agricultural Research Center,
ARS, USDA, 99-193 Aiea Hts. Dr., Aiea, HI 96701 and 2Hawaii Ag-
riculture Research Center, 99-193 Aiea Hts. Dr., Aiea, HI 96701. E-
mail: MFITCH@PBARC.ARS.USDA.GOV

Tissue culture contamination apparently due to bacteria was encountered
in micropropagation of papaya. Although axenic cultures were re-isolated,
the occasional re-appearance of contaminants provided reason for the
development of methods to minimize losses due to contamination. Rou-
tine stock culture indexing was undertaken to ensure axenic cultures. Two
media modifications were adopted to curtail reappearance of contamina-
tion and the resulting losses. First, addition of the biostatic product
PPMy at 2 mL/L to all media did not inhibit shoot proliferation, root
induction, and growth. Secondly, sucrose was removed from the root
development medium. Although rooted shoots in the photoautotrophic
medium did not grow as rapidly as in medium containing sucrose, the
plants formed numerous normal-looking leaves and roots that helped
achieve nearly 100% ex vitro survival rate.

P-1017
In Vitro Conservation of Endangered Plants in Hawaii. S. J. MURCH.
Institute for Ethnobotany, National Tropical Botanical Garden, 3530 Pa-
palina Road, Kalaheo, HI, 96741. E-mail: smurch@ntbg.org

The Hawaiian Islands are home to a rich diversity of plant species that
are found nowhere else in the world that evolved nearly 3000 km from
the nearest continent. Species loss is a major issue in Hawaii where more
than 150 species are critically endangered with fewer than 50 individuals
in the wild. The objective of this research was to develop protocols for
in vitro conservation and mass-propagation of two Hawaiian species that
are nearly extinct in the wild. Leaf tissues of Cyanae kuhihewa were
collected from the last surviving wild individual shortly before its demise
in 2003. Undifferentiated cell proliferation was induced on the leaf ex-
plants by culture onto a medium containing 0.75 mmol/l thidiazuron
(TDZ). Calli were induced to form de novo shoots when subcultured onto
a medium devoid of growth regulators but supplemented with 1.0 mmol/l
glutamine. The pollen record shows that Kanaloa kahoolawensis was
once widely distributed on the islands but only 2 individuals remain of
this disease-susceptible endemic species.Somatic embryogenesis was in-
duced on petiole explants of Kanaloa cultured on a medium containing
5.0 mmol/l TDZ and 1.0 mmol/l indoleacetic acid (IAA) followed by
subculture onto a medium containing 1.0 mmol/l IAA, 1.0 mmol/l GA3

and 2.5 mmol/l glutamine. The long-term preservation of endangered
plant species in cryostorage or as living germplasm collections is pro-
viding plantlets for new scientific investigations and source materials for
restoration plantings.

P-1018
Plant Regeneration of Taro (Colocasia esculenta (L.) Schott) via Somatic
Embryogenesis and Organogenesis. VIRENDRA MOHAN VERMA1 and
John J. Cho2. 1Cooperative Research & Extension (USDA Land Grant), Col-
lege of the Marshall Islands, Majuro MH 96960, Marshall Islands and 2De-
partment of Plant Pathology, HITAHR-Maui County Research, University of
Hawaii, Kula, Maui, HI 96790. E-mail: vmv_vmv@hotmail.com

Taro is a staple food crop in many developing nations of Asia, Africa and the
Pacific. Taro (Colocasia esculenta (L.) Schott), a member of Araceae family,
is an ancient crop grown throughout the humid tropics for its edible corms,
leaves and petioles as well as for its traditional uses. In the Pacific, the crop
attained supreme importance in the diets of the inhabitants. A study was
undertaken to develop economically feasible, efficient, rapid and reproducible
regeneration protocol for taro. Taro plants were regenerated via organogenesis
and somatic embryogenesis from shoot meristem and shoot part (10-15mm)
near the corm, respectively. Murashige and Skoog, 1962 (MS) medium was
used throughout the study. A two-step protocol (initially on medium aug-
mented with 10mM 2,4-dichlorophenoxyacetic acid (2,4-D) and 2mM thidi-
azuron (TDZ) followed by a culture phase with 5mM TDZ) was used to
regenerate somatic embryos. Embryos at various developmental stages (glob-
ular, heart and torpedo shaped) were observed. In organogenesis, cultures
were initiated on medium augmented with 2mM TDZ then sub-cultured on
medium with 5mM TDZ. For further growth and subsequent multiplication,
shoots were sub-cultured on medium augmented with 5mM indole-3-acetic
acid (IAA) and 7.5mM 6-benzylaminopurine (BAP). The number of multiple
shoots produced from each explant after two sub-cultures varied from 40 to
50. MS medium augmented with 2mM IAA was used for rooting. Mature
plants were recovered from both somatic embryos as well as from induced
shoots. A twelve-hour photoperiod with temperature of 288C day and 248C
night, light intensity of 3000 lux, and 5565% relative humidity were main-
tained for multiplication. Rooted plants were transferred to soil: vermiculate
(1:1, v:v) mixture in pots and acclimatized with 100% survival rate. Fully
acclimatized plants were planted in the field.

P-1019
In Vitro Micropropagation of Ginger (Zingiber officinale Rosc.) and Turmeric (Curcuma longa L.).
XIAOQIANG MA and David R. Gang. Department of Plant Sciences and Institute for Biomedical
Science and Biotechnology, University of Arizona, 303 Forbes Building, Tucson, AZ 85721-0036.
E-mail: gang@ag.arizona.edu

Members of the Zingiberaceae, in particular ginger (Zingiber officinale Rosc.) and turmeric (Cur-
cuma longa L.), accumulate important pharmacologically active metabolites at high levels in their
rhizomes, over 3% of the dry weight of the tissue for some of these constituents. These plants are
excellent model species to study rhizome specialized metabolism and biology. Investigations into
the biosynthesis and function of these compounds in the plants are currently limited by the ability
to reproduce valuable stock lines. Although it may be possible to cross them, ginger, turmeric and
other members of the Zingiberaceae reproduce almost exclusively by asexual clonal propagation of
the rhizomes. Because the rhizomes are not only the tissue to be analyzed in investigations aimed
at understanding rhizome biology but also the seed material, it is essential that highly productive
stock accessions are not lost. To ensure that this does not happen, we have developed an in vitro
micro-propagation method, which is a straight-forward and highly effective means of producing new
plants in large numbers from a single bud from an original rhizome. Callus cultures of ginger and
turmeric were obtained from young leaves, rhizome explants bearing shoot primordia (buds), and
juvenile shoots on B5 medium supplemented with various concentrations of growth regulators. 2,4-
D in the culture medium was required for callus growth. Organogenesis and plantlet formation
occurred by reducing the concentration of 2,4-D (2,4-dichlorophenoxyacetic acid) and adding BA
(6-benzylaminopurine) into the medium. The rate of plant regeneration increased when the growth
regulators were completely removed from the culture medium in the subsequent subcultures. In
addition, in vitro growth and development of ginger and turmeric explants were evaluated when the
explants were submitted to different levels of NAA (alpha-naphthaleneacetic acid), BA and/or IAA
(indole-3-acetic acid) in B5 medium. The best combination of these growth regulators was deter-
mined. To rapidly increase the production of in vitro propagated plants, high efficiency in vitro
amplification of micropropagated disease-free clones of ginger were obtained by culturing small,
active ginger buds on B5 medium supplemented with 2,4-D and sucrose to get callus at first, then
transferring the callus to B5 solid medium supplemented with kinetin and sucrose. An average of
11.5 shoots per bud was obtained on this medium after three to four weeks of culture. A high
amplification rate of well-developed plantlets (10.5 shoots per bud) with a 7.5 cm shoot length and
a 8.5 cm root length was also obtained on B5 solid medium containing kinetin, NAA and sucrose.
The amplification rate did not decrease in continuous subcultures on the same medium. Finally,
successful methods were standardized to transfer in vitro produced plantlets to soil, perlite, and other
standard growth media and the survival rate of plantlets (over 250 plants transferred) into pots was
more than 96%. In vitro derived plants continue to grow very well under controlled conditions in
the greenhouse, and they appear to be morphologically identical to the mother plants grown under
the same conditions. Metabolic profiling of these propagated plants will next be performed to de-
termine whether other, non-morphologically active somatic mutations may have occurred during the
in vitro propagation regime, although it appears at present that these have not occurred.
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P-1020
Qualitative and Quantitative Monitoring of Gene Expression Patterns Among Micropropagated Plants of Tea
Clones by Differential Screening of Randomly Amplified cDNAs Using RAPD Primers. S. N. RAINA and S.
Goel. Laboratory of Cellular and Molecular Cytogenetics, Department of Botany, University of Delhi, Delhi 110
007 India. E-mail: snraina@satyam.net.in; soomr@yahoo.com

In vitro somatic cell and tissue culture technologies are used extensively in the propagation of various plant
species, in biochemical and molecular studies of plant processes, and in plant transformation protocols. The
occurrence of genetic variability in tissue culture and regenerated plants has been described in wide range of
plant species. Such variation, however, is undesirable in plant improvement or multiplication programmes, which
require uniformity or ‘true-to-type’ plants, especially in micropropagation and transgenic plants. For this reason,
greater emphasis is now placed in the development of organized-meristem-culture (somatic embryogenesis, en-
hanced axillary branching) based multiplication protocols as the organized meristem has been considered to be
immune to genetic changes that might arise during cell division or differentiation in in vitro conditions. Available
evidence, however, indicates that several plant species lack genetic fidelity of even meristem-culture derived
regenerated plants. Several plant species seem to be inherently unstable during in vitro propagation methods, and,
therefore, genetic diagnostics on one to one basis should be made an integral component of any micropropagation
and/or improvement programmes. Before the advent of molecular biological techniques, several strategies that
were used for genetic/cytogenetic assessment of in vitro raised plants were beset with many serious limitations,
and most of such studies were used primarily to answer various issues concerning tissue culture as such. The
assessment of genetic fidelity among micropropagated plants of many economically important plant species has
now been extensively documented in recent years by various molecular DNA markers based on, 1) probe 2
hybridization (RFLPs of nuclear, chloroplast and mitochondrial genomes), 2) PCR with arbitrary or generic
primers (RAPD, AP-PCR, ISSR and DAF markers), and 3) combination of PCR 2 hybridization (CAPS and
AFLP markers). Very little information, however, on the broad scale surveys of transcribed gene expression
patterns is reported which will have direct relevance on the mutational events directly or indirectly related to the
modification of transcribed DNA including DNA hypo/hypermethylation, and will show induction or repression
in the compared mRNA populations of micropropagated plants. An efficient in vitro propagation method using
enhanced axillary branching cultures produced plants from nodal explants of three mature, elite tea clones. RAPD,
ISSR and RFLP fingerprints of nuclear, mitochondrial and chloroplast genomes revealed complete genetic stability
of micropropagated plants of two of the three tea clones investigated. One clone showed subtle genetic variation
at the DNA sequence level. Micropropagated plants of each of the genetically true-to-type and not so, as stated
above, of the two tea clones were randomly selected from a particular batch of plants of the same age, and raised
under the same set of conditions. Total RNAs were extracted from the leaves of micropropagated tea plants and
were analysed by PCR-mediated simple differential display method. Differential display is similar in concept to
previously established techniques like RAPD and does not require any prior information regarding the primer
binding site for producing fingerprints of transcribed DNA. The technique is able to examine the large number
of genes represented in any given sample of RNA. Each RAPD primer typically produces a set of 50-100
amplification products, upto several hundred base pairs in size, which represents a manageable subfraction of the
thousands of transcribed sequences in the total mRNA population. Upon inspection, hundreds of informative
fingerprints of amplification products indicated that tea micropropagated plants were not completely fidel. There
were genetic differences in terms of differential RNA expression as well. Our results demonstrate that differential
display technique allows to compare gene expression in multiple tissue-culture-raised plants and that the specific
genes are not expressed in similar way across the leaves of enhanced-axillary-branching derived plants of the two
tea clones.

P-1021
Micropropagation Saves Threatened Citrus Germplasm in Kosrae. P. C. JOSEKUTTY,
E. B. Langu, S. S. Cornelius, T. N. Kilafwasru, and N. S. Nena*. Micronesia Plant
Propagation Research Center (MPPRC), College of Micronesia- FSM, Land Grant Pro-
gram, PO Box 1000, Kosrae, Federated States of Micronesia (FSM), FM 96944. *Di-
rector, Dept. Agriculture, Land and Fisheries, Kosrae, FM 96944. E-mail: Ptculture@
mail.fm

Kosrae, Federated States of Micronesia, an island in the American Pacific cultivates six
types of Citrus namely sweet orange, sour orange, tangerine, mandarin, lime and lemon.
The local Citrus germplasm is threatened by the outbreak of Citrus canker. Aseptic
cultures of all the varieties were established and maintained in vitro at Micronesia Plant
Propagation Research Center (MPPRC) in vitro to use in the replanting following the
citrus canker eradication program, which is in progress. Shoot cultures were developed
from axillary bud cultures of mature, elite (more vigorous and better yielding) trees.
Genotypes of sweet orange and lime were easily amenable to somatic embryogenesis
than other varieties. Cotyledons from the immature embryos (2-3 months old) of sweet
orange cv. velencia and key lime cultured on C1 medium (modified Murashige and Skoog
(1962) medium containing MS nutrients 1 citric acid 100 mg/l, sucrose 25 g/l, Kn 0.5
mg/l, agar 7.0 g/l and pH 5.7) became green and faciated in 25-30 days. On subculturing
these cotyledons in fresh C1 medium, several somatic embryos emerged from the ex-
panded cotyledons but remained as a clump. These clumps, when transferred to C2
medium and subjected to continuous shaking, more secondary embryos were developed.
Embryos matured into complete plantlets on C3 medium (similar to C1 medium but
contained 1 mg/l BA, 0.5 mg/l Kn and 0.1 mg/l IAA as growth regulators) in 25-30
days. Nodal segments from in vitro grown seedlings of lemon, lime and mandarin pro-
duced numerous axillary buds in 30 days of incubation on C4 medium (MS nutrients 1
250 mg/l malt extract 1 50 mg/l citric acid, 1.0 mg/l BA, 1 mg/l Kn and 0.1 mg/l IAA,
25 g/l sucrose and pH 5.7). In the case of seedless tangerine, nodal segments from
juvenile shoots produced by mature trees were used as explants. Incubation of the ex-
plants on medium C5 (similar to medium C4 except for BA concentration increased to
2.0 mg/l), effected bud break and multiple shoot formation. Shoot elongation was
achieved on C6 medium 25-30 days incubation on medium 6 (MS nutrients with 1/2
strength macroelements) 1 0.5 Kn, 20g/l sucrose, 50 mg/l citric acid and pH 5.7). Root-
ing readily occurred on half strength MS medium supplemented with 1.0 mg/l NAA and
20g/l sucrose.

P-1022
Somatic Embryogenic Response of Petiveria alliacea Leaf Explant-De-
rived Callus to Sucrose and Glucose Enriched Media Supplemented with
NAA and BAP. S. A. WEBSTER, S. A. Mitchell and M. H. Ahmad.
Biotechnology Centre, University of the West Indies, Kingston 7, Jamai-
ca. E-mail: sylvia.mitchell@uwimona.edu.jm

Petiveria alliacea (guinea hen weed) is a deep-rooted shrub that has pes-
ticidal activities. It also has a secondary metabolite that is cytotoxic to
cancerous cells. In vitro embryogenic response of leaf explant-derived
calli of P. alliacea, to sucrose and glucose enriched media fortified with
NAA and BAP is being reported. Leaf explants were selected from the
previous leaf growth flush of container grown plants. Media evaluated
contained MS (1962) basal medium supplemented with NAA and a fixed
quantity BAP in the following concentration ratios: 1.0, 2.5, 5.0 or 10/
2.5 mgl21 with sucrose or glucose at 30gl21. Leaf discs, 0.5 cm2, were
incubated abaxial side down on slanted media in test tubes in complete
darkness for one week (induction), and were then transferred to light for
a further 5 weeks. At the end of the 5th week, leaf explants were weighed
and fresh weight recorded. Explants were transferred to proliferation me-
dia of similar composition to induction media for 4 weeks; 300mg of
callus was then incubated on maturation media: MS supplemented with
1.0 mgl21 BAP, for 5 weeks. Callus formation across all media tested
commenced between 10-14 days at the cut surfaces of the discs. Callus
generated on sucrose enriched media was heavier (279, 343, 407.5 and
476.6 mg) than those enriched with glucose (300, 319.3, 194.5 and 256
mg). Somatic embryos were detected on sucrose-enriched media (1.0, 2.5,
5.0/2.5 mgl22) while none were detected on those enriched with glucose.
Embryos appeared asynchronously directly from vascular tissues and in-
directly from intervening callus, on both sucrose-enriched proliferation
and maturation media. Those that formed directly from vascular tissues
were yellow with a greenish appearance whereas those formed indirectly
were yellowish or whitish in color.

P-1023
Conservation of Endangered Species Through Plant Tissue Culture in Mexican
Botanical Gardens. M. Mata, V. CHÁVEZ, A. Martı́nez, R. Baltazar, E. Pérez, V.
Salazar, P. Ortega, and R. Litz. Francisco Javier Clavijero Botanical Garden, Km
2.5 antigua carretera a Coatepec 351 Congregación el Haya, Xalapa, Ver. 91070,
México and National University of México’s Botanical Garden, Ciurcuito exterior
s/n, Ciudad Universitaria, 04510, México, D.F. E-mail: matam@ecologia.edu.mx,
victorm@ibunam.ibiologia.unam.mx

Botanical gardens play an important role in the conservation and propagation of
native species. Mexico possesses one of the highest levels of plant biodiversity of
the planet, with around 30,000 species (8 to 12% of world diversity). Hence, coun-
tries like Mexico have a great responsibility to conserve its rich endemic flora;
however our country faces a high rate of deforestation and illegal over-collecting
of plants that has placed most of them in serious danger of extinction. For those
reasons the Francisco Javier Clavijero Botanical Garden and the National University
of México’s Botanical Garden are concerned about this huge problem, and both
have been working together in order to study and conserve endangered Mexican
species. The present work shows some achievements reached in the last few years,
with respect to in vitro regeneration through direct organogenesis and somatic em-
bryogenesis of different species of cycads (Ceratozamia spp., Zamia spp. Dioon
edule), induced from zygotic embryo, megagametophyte and leaves from mature
individuals; direct organogenesis in three species of conifers (Picea chihuahuana,
Abies religiosa y Pseudotsuga macrolepis). With angiosperms we have regenerated
plants through somatic embryogenesis and organogenesis for: Magnolia dealbata
(Magnoliaceae); Turbinicarpus laui, T. pseudopectinatus, Ariocarpus kotschoubey-
anus, A. retusus, Mammillaria san-angelesis (Cactaceae) and several orchid species
(Laelia anceps, Lycaste skinneri, Mormodes tuxtlensis, Bletia urbana, Cuitlauzina
pendula, Oncidium tigrinum). Moreover most of them have been successfully es-
tablished in soil. The results here presented show the great potential that represents
the plant tissue culture for the Botanical Gardens in the conservation of endemic
and endangered species, which are essential genetic resources for the conservation
and evolution of the natural ecosystems.
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P-1024
In Vitro and In Vivo Ocimum Species-A Comparative Gas Chromatographic Anal-
yses. S. SUDHAKARAN and V. Sivasankari*. Department of Biotechnology, Asian
Institute of Medicine, Science and Technology (AIMST), No.2, Persiaran Cempaka,
Amanjaya, SG.Petani, 08000, Kedah, Malaysia and *Department of Biotechnology,
Center for Biological Sciences, K.S.R. College of Arts & Science, Tiruchengode,
Tamil, Nadu, India. E-mail: sinceresudha@rediffmail.com

Members of the genus Ocimum (Lamiaceae) are known to contain some quantity
of Eugenol. The present study is aimed to develop a reproducible protocol for callus
induction, micropropagation of Ocimum basilicum and a poly cross variety of Oci-
mum gratissimum L. (RRL-Og -14) and to critically compare and correlate the
nature of the metabolite and its diversity among the in vivo and in vitro plantlets,
callus and cell free supernatant. Leaf explants inoculated on MS basal media sup-
plemented with 2,4-D (3 mg/l) in combination with Kinetin (0.5 mg/l) were found
to be more effective for callus induction from O. gratissimum. Callus initiation
from the leaf explants of O. basilicum were observed from the explants inoculated
on MS basal media supplemented with 2mg/l 2,4-D and 1mg/l kinetin. Axillary
bud break was observed from the nodal explants and the buds developed into
shootlets within 30 days on cytokinin fortified medium. 90% bud break was ob-
served from nodal explants. Of the two cytokinins used, BAP(2 mg/l) and Kinetin
(1.5 mg/l) were 100% responsive in shootlet formation. The chromatograms of the
hexane extract from in vivo and in vitro leaf showed identical peaks with similar
retention time. The peak (3.19) is similar to that of the standard vanillin but the
amount of the metabolite is more in the in vitro leaf than the in vivo leaf. Both the
callus extract and cell free extract showed relatively similar peaks, indicating the
absence of biosynthesis / transformation of metabolites by the callus in suspension,
which may be due to the absence of differentiation. In O. gratissimum, the chro-
matogram of the callus extract has shown some specific peaks that resembled the
standard and a few strange peaks of unique nature, which may be attributed to the
accumulation of anthocyanin. The undetectable levels of such compounds in the
cell free extract may be due to the dilution of the medium.




