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Objectives:

Objective 1: Germplasm collection, micropropagation and conservation: Expand genetic base by adding new species, refine and scale up plant micropropagation protocols for Liquid Lab Rockers,
develop protocols for conservation of threatened Scutellaria montana and S. ocmulgee, and study white flowered morph of S. ocmulgee initiating scientific documentation.

Objective 2: Devising agritechnology for organically growing skullcaps as medicinal crops: Organic production of Scutellaria lateriflora and S. baicalensis.

Objective 3: Developing hairy root cultures for selecting flavonoid over expressing clones: Genetic transformation of four Scutellaria spp. using A. rhizogenes and selection of higher flavonoids /
diterpene producing clones. Elicitation as a tool to maximize biosynthesis and flavonoids profile.

Objective 4: Phytochemical screening of bioactive flavonoids: Analysis will be carried out to screen flavonoids and diterpenes in the plants grown in LLR, organically grown plants and hairy root
leachates to understand biosynthesis in relation to culture system and parameters used.

Objective 5: Anti-tumor activity of select Scutellaria extracts either individually or in combination with Temodar: To investigate therapeutic efficacy of select Scutellaria extracts through laboratory
as well as animal experiments in order to demonstrate the supplementary influence of the skullcap flavonoids on chemotherapy of malignant human tumors (in vitro as well as in rat xenograft models
of human gliomas).

Team Members:

Anand K Yadav Agricultural Research Station, Fort Valley State University, Fort Valley, GA

Prahlad Parajuli Department of Neurosurgery, Wayne State University & Karmanos Cancer Institute, Detroit, Ml

Fabricio Medina-Bolivar Department of Biological Sciences and Arkansas Biosciences Institute, Arkansas State University, AR

USDA Cooperators: a). Agnes M Rimando USDA-ARS, Natural Products Utilization Research Unit, University, MS; and b). David D Ellis National Ctr. for Genetic Resources Preservation, Fort Collins, CO
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qualities of medicinal plants (1.3.b.i).
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extract, indicating a positive interaction (additive effect)
between temodar and SoclL extract.
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HPLC analysis of hairy root cultures of Scutellaria lateriflora line 4. . .
Compounds were extracted with ethyl acetate from the tissue and Arkar.'sas ?tate Auburn University
media. A; Root tissue (control). University Dennis A Shannon
B; Medium (control) and F Medina-Bolivar
C; Medium (100 mM MelA + 7.5 mM cyclodextrin). At least 13
compounds (peaks 2-14, panel C) were induced after 24 hours of
treatment with MelJA and cyclodextrin.
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M.S. Research Thesis: As major professor: Bianca L Richardson. Fort Valley State University. Thesis title: Developing Ex Situ Conservation Protocols for Scutellaria ocmulgee Small, a Threatened Plant Species Containing Anti-tumor Properties. First MS Biotech graduate, May 2011.

As a committee member: Arsine Similien: Auburn University, AL. Thesis title: Effect of Shade, Irrigation and Nutrient on Dry matter yield and Flavonoid Content in American Skullcap, Scutellaria lateriflora. 2007- 2008.

Santosh Sivakoti, Auburn University. Thesis title: Effect of Timing and Frequency of Harvest on Dry Matter Yield and Flavonoid Content of American skullcap, Scutellaria lateriflora. 2008-2011. Graduated in Fall 2011.
Sagar Dandwate. Studies on modulation of anti-glioma immune responses by Scutellaria. Wayne State University, Detroit, MI. Graduated in Fall 2011.

Beneficiaries: 1. Students and scientists, 2. Farmers and growers., 3. Herbal industry, 4. Pharmaceutical companies, 5. Ornamental plants industry/nurseries, 6. Tissue culture companies

Expected Impact: 1. In vitro conservation protocols for endangered Scutellaria spp.,2. Cryopreservation protocols, 3. Agronomic package for growers, 4. Development of transformation protocols for metabolic engineering, 5. Promoting ornamental
Scutellaria spp., 6. Developing Scutellaria germplasm bank, 7. Scientific peer-reviewed publications.

Evaluation: Most of the objectives outlined in the project have been accomplished. Organic production of the Scutellaria herb at Auburn University did not succeed due to high fungal infection. We are continuing with this aspect and hope to finish it by
the end of this year.
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