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Identification of CIS-Acting promoter elements involved in the differential 
expression of 1-Aminocyclopropane-1-carboxylate (ACC) Synthase genes in 
Ethylene Biosynthesis in Rosa hybrida.

Phytohormone, ethylene plays an important role in growth and developmental processes including 
fruit ripening. Many forms of visual changes observed in rose flowers, including flower opening, 
petal senescence and changes in floral scent emission are correlated to ethylene levels. In the ethylene 
biosynthetic pathway, ACC synthase catalyzes the rate limiting step involving the conversion of 
S-adenosyl-methionine into ACC; which is, subsequently, converted into ethylene by ACC oxidase. 
Consequently, ACC synthase genes have been extensively investigated and are encoded by a multigene 
family in a variety of plants and also in Rosa hybrida as well; in which each gene is differentially expressed/
regulated in response to various internal and environmental cues. Expression of these genes is primarily 
regulated at the transcription level. Molecular basis of this differential expression pattern remains to be 
established. In the present study, we have taken a computational approach using PLACE and AGRIS data 
bases to analyze the promoter regions, encompassing 1000bp up-stream of the start codons of R. hybrida 
ACC synthase genes for cis-acting elements/motifs that may be involved in the binding of transcriptional 
regulatory proteins, on the assumption that commonalities of cis-regulated elements in the promoters 
of each gene are related to their expression response to a particular signal. Some of the ethylene-related 
and other cis-elements/motifs have been identified. We find that the relative positions of these common 
regulatory elements vary among various promoters of ACC synthase genes suggesting that, in addition 
to motif specific transcription factor binding, protein-protein interactions among transcription factors 
may be another important factor(s) in determining differential gene regulation. (Supported by Tagawa 
Greenhouses, Inc, Brighton, Colorado).
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NOx elimination is promoting global warming

Since the industrial revolution, burning of fossil and production of CO2 and NOx increased greatly. 
Increased CO2 and NOx promoted the CO2 assimilation. Production of grain and fish increased. About 
360 billion tone CO2 is produced by burning of much fossil. About 14.4 billion tone NOx is produced 
in 2015. Most of emitted CO2 is fixed by CO2 assimilation. But since developed country started NOx 
elimination and NP elimination at around 1975, half of produced NOx is eliminated. Therefore, emitted 
360 billion tone CO2 is not fixed completely. Concentration of CO2 increasing about 2 ppm yearly, 142 
billion tone CO2 is remaining to give global warming. 142 billion tone CO2 must be reduced. Japan 
doing NOx elimination and NP elimination almost completely. Therefore, CO2 assimilation is reduced 
and plankton growth is blocked almost completely and fish industry decreased. GDP growth of Japan 
almost stopped for 30 years. I estimated how much damage are given to Japan. We must promote CO2 
assimilation and promote industry by complete use of emitting NOx in exhaust gas and NP in waste 
water.
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Microbial Reclamation of Chitin-containing fishery byproducts for the production 
of bioactive compounds

Shrimp and crab shells contain chitin, protein and a high ratio of mineral salts. Chitin has a structure 
similar to cellulose and peptidoglycan and is the second most abundant biopolymer on earth next to 
cellulose. Shrimp and crab shells must be demineralized and deproteinized to obtain chitin and chitosan. 
Chitin and chitosan are commonly obtained from shrimp and crab shells using inorganic acids for 
demineralization and strong alkali for deproteinization. The harvested chitin, chitosan and derivatives 
have been investigated for their agricultural, food, environmental, fine chemical and pharmaceutical 
applications. Chemical treatments produced purer chitin and chitosan than biological procedures. 
However, the waste materials from acid and alkali treatments contribute to environmental pollution and 
also reduce the chitin quality. As such, this chitin-containing waste could potentially become a precious 
bioresource if converted by biological processes to create high-value-added products. 
To overcome the drawbacks of chemical procedures, many proteolytic and/or chitinolytic enzyme-
producing bacteria using shrimp and crab shells as their sole carbon/nitrogen (C/N) source were isolated. 
It was assumed that the shrimp and crab shells would be deproteinized by the protease produced by the 
bacteria during fermentation. Furthermore, the reclamation of chitin waste as the C/N source not only 
solves the environmental issue, it reduces production costs for bioconversion. This paper reports the 
microbial reclamation of chitin-containing fishery processing for the bioactive compounds.
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Challenges in the Development of Botanical Herbal Products As Prescription 
Drugs / Medicines 

Botanicals, also known as herbal products are playing a major role in the treatment of diseases, for which 
there have been no medicines in the western world. This could be credited to the synergistic effect(s) of the 
bioactive components in their preparations. There has been many challenges in the development of these 
products. Advances in new bioassay methods and analytical technologies, such as High Performance Liquid 
Chromatography (HPLC), and Liquid Chromatography-Mass Spectrometry (LC-MS) are important in 
the identification of various components in extracts to prepare a standardized product. Traditional herbs/
Ayurvedic and Chinese medicines have been used for centuries in the treatment of various ailments. Studies 
in our laboratories using modern state-of-the-art technologies on folklore herbs from India, China, and 
African Countries have led to products to control Cholesterol, Diabetes, HIV/AIDS, and Sickle Cell Disease 
(SCD). Analysis of the extracts by LC-MS helped in identification of the contents involved. For this reason 
baby boomers and the western world have started looking into herbal and Traditional Medicines (TMs). 
There are no strict regulatory requirements for TMs by the regulatory agencies like the US-Food and Drug 
Administration or European Union Countries. For this reason a number of fake products have appeared in 
the market, which hurt the credibility of these drugs. In this presentation we have taken two examples of our 
group’s work: First “A Case Study of Commiphora mukul,” and the second “A Case Study for Prophylactic 
Management of SCD through Ayurvedic or TMs – Nigerian and USA Experience.” These case studies clearly 
show the importance of modern science approach of QC/QA, all through HPLC, LC-MS. 
Acknowledgments: Part of this work was supported by the National Heart, Lung, and Blood Institute (NHLBI), 
National Institutes of Health (NIH) through Small Business Innovative Research (SBIR) grants.  
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