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Academy of Science of the Republic of 
Uzbekistan 
The Academy of Sciences of the Republic 
Uzbekistan (AS RUz), 
http://www.academy.uz/en/about/index.php), 
established in 1943, is the largest scientific 
organization in the country for carrying out 
fundamental and applied research, 
transitioning the results of such research into 
technologies, and coordinating scientific 
studies. The Academy of Sciences includes 
28 scientific research institutions and 
organizations, and accounts for more than 
5,200 scientific staff members, including 
over 2,070 scientific workers, 85 
Academicians, 370 Doctors, and 900 
Candidates of Science. The Academy of 
Sciences publishes a dozen scientific 
journals; several of them are translated into 
English, and a popular science magazine. 
The Academy represents three main groups 
of disciplines: physical and mathematical 
sciences and engineering; chemical, 
biological and earth sciences; and social 
sciences and the humanities.

 



 

 

Meeting	Outcomes	
Bilateral cooperation between the United States and Uzbekistan has long been a critical part of 
addressing complex life science and security concerns. Much of the cooperation occurred under 
the auspices of cooperative threat reduction programs and the most successful of these 
cooperative activities were between the U.S. Department of Agriculture’s Agricultural Research 
Service and the Academy of Sciences of Uzbekistan. After a decade of successful collaboration 
in the agricultural sciences, bilateral cooperation between the U.S. and Uzbekistan is entering a 
new era where partnership must be based on mutual benefit and scientific advancement rather 
than threat reduction. In 2010, the U.S. and Uzbekistan signed a Science and Technology 
Agreement to catalyze broader scientific collaboration. However, little funding now exists to 
support cooperative activities that reduce security risks or promote scientific partnerships. Our 
goal is to attain funding for this collaboration such that the Uzbekistan-U.S. advancements in 
science can continue in areas that generated past success, as well as in new areas that will be 
mutually beneficial for both nations. 
 
In 2011, the Department of State asked the American Association for the Advancement of 
Science (AAAS) to identify opportunities for future bilateral cooperation in the life sciences. In 
response, the AAAS Center for Science Diplomacy and Center for Science, Technology, and 
Security Policy (CSTSP) partnered with the Academy of Sciences of the Republic of Uzbekistan 
(AS RUz) to hold two meetings – one in Tashkent in 2012 and the second in Washington, DC in 
2013. The outcomes of the Tashkent meeting were a list of near and long-term activities to 
continue U.S. - Uzbekistan bilateral scientific cooperation and lessons learned from past 
cooperation. In addition, the report from the Tashkent meeting, which is available at 
http://www.aaas.org/cstsp/programs/uzbekistan.shtml, stressed the importance of funding of joint 
projects to support bilateral scientific activities.  
 
The goals of the Washington, DC meeting, which was held in May 2013, were to identify 
specific project proposals, partners, and prospective funders which drew on the near- and long-
term cooperative activities described in the Tashkent report. AAAS and AS RUz invited key staff 
from several funding organizations, including the U.S. National Institutes of Health, Fogarty 
International Center and National Cancer Institute; National Science Foundation; Defense Threat 
Reduction Agency; Department of State Biosecurity Engagement Program; and the non-
governmental organizations, U.S. Pharmacopeial Convention and CRDF Global. Scientists in 
attendance had expertise in agricultural, environmental, and health sciences and were from the 
U.S. Department of Agriculture Agricultural Research Service (USDA-ARS), U.S. universities, 
and AS RUz institutes. The scientists were given several opportunities to discuss and develop 
new project proposals throughout the meeting. In addition, the Uzbek scientists were given tours 
of U.S. Pharmacopeial Convention and USDA-ARS laboratory facilities after which all Uzbek 
scientists visited the National Arboretum. At the completion of the meeting, a few Uzbek 
scientists visited Texas A&M University to prepare a protocol of intent to develop a joint center 
for advanced technologies in the agriculture sector with an AS RUz institute. This joint center 
would provide education and training opportunities to scientists in Uzbekistan and the U.S. and 
collaborative opportunities for developing, testing, and commercializing new technologies. Once 



 

 

the center is established, Uzbek scientists could be trained at the center and receive a graduate 
degree from Texas A&M University.  
 
The significant themes that emerged from the meeting are: 

1. One-to-one interaction between scientists is important, but this interaction exists within a 
broader community which needs to be considered prior to initiating cooperative projects. 

2. Scientists must know their project partners, the need for the project, and the broader 
social impact of the project. In addition, projects must include the younger generation of 
scientists interested in pursuing “cutting edge” research. This will allow these 
collaborations to be sustainable and to involve the newest techniques that are generally 
well understood by early-career scientists. 

3. Partner projects must fall into or focus on the priority areas of interest to the U.S. and 
Uzbekistan and support current and future efforts to enhance economic development of 
both nations.  

4. Trust and confidence between partners is critically important for the successful 
completion of a collaborative project. 

5. Partner institutions must develop a transparent and mutually beneficial mechanism of 
“biological material exchange” and agreement between them to protect intellectual 
property of commercially-important research results and products. 

6. Sustainability of partnerships or the collaborative activity could come from private 
donors, public funding, inclusion of more project partners, and/or involvement of the 
local community. 

 
 
Meeting participants highlighted several overarching research areas of interest to both countries, 
identified potential projects, and presented specific cooperative proposals. The following 
sections describe each of these outcomes. 

Overarching	Research	Areas	
 
Meeting participants identified several research areas that were of mutual interest to U.S. and 
Uzbek scientists. These research areas are: biodiversity, cancer, climate change, natural 
compounds, rare genetic diseases, crop fitness, immunology, and clean water.  
 

 Abiotic Stress Improvement. Researchers in Uzbekistan are studying soil, water, 
salinity, water usage and management, and sewage treatment. 

 Biodiversity. Uzbekistan has a variety of plants and animals that are unique to the 
country and these enhance the overall levels of biodiversity on the planet. It will be 
important to document the existence of these organisms in order to learn from them, as 
well as protect them. 

 Biosafety and Biosecurity. Uzbekistan researchers are prioritizing biosafety and 
biosecurity components of life science research and training, as well as the important role 
of ethics in scientific research.  



 

 

 Cancer. Cancer affects many individuals in the U.S. and Uzbekistan and both countries 
are actively conducting research on anti-cancer medications, genetic associations and 
biomarkers. 

 Crop Genomics and Plant Biotechnology. Researchers in Uzbekistan and the U.S. have 
established unique crop genomics and biotechnology research programs. Within these 
programs, researchers are investigating plant genomes (e.g., cotton, wheat, etc.) and 
developing Uzbekistan's own “biotech crops” to meet the current needs of agriculture.  

 Crop Fitness and Agronomy. The importance of cotton to the Uzbek economy has led to 
support of research on crop resistance to different environmental stressors, as well as 
introduction of new crops in a cotton system. 

 Crop Pathogens and Resistance Management. Plant pathogens and crop resistance to 
disease are significant and active areas of research in Uzbekistan.  

 Environmental Issues. U.S. and Uzbek scientists are conducting research on the effects 
of climate change on crops in order to develop crops that are most successful in future 
environments. 

 Natural Compounds. Uzbek scientists are identifying anti-cancer medications from 
compounds found in nature. Meeting participants stated that the unique flora in the 
country contains many bioactive compounds that could be effective against a number of 
diseases. 

 Rare Genetic Diseases. Rare hereditary disorders are found among the Uzbekistan 
population because of the routine practice of close relative marriages and can provide 
models for understanding the genetic basis of such diseases. 

 Immunology. Researchers in Uzbekistan are studying variants of cotton that are less 
immunogenic than natural strains of cotton.  
 

In addition to these overarching research areas, participants suggested additional options for 
cooperation. These options include scientific exchanges, capacity-building for laboratory 
biosafety and biosecurity, crop diseases and food defense (particularly pathogens that can 
directly infect humans), wheat genetics, biodiversity of insect collections, common human 
diseases such as malaria, tuberculosis, and HIV, and development of training centers. 
 
These research areas formed the basis of future projects between scientists from the U.S. and 
Uzbekistan.  

Proposed	Projects	
 
Participants presented specific cooperative proposals for which they would like to seek funding. 
Brief descriptions of these concepts are (listed in alphabetical order): 
 

 Antimicrobial activity and mechanism of action of peptides from Central Asian natural 
sources 
Project Summary. To broadly screen the biocide peptides from Central Asian plant and 
animal sources and study the mechanism of their action and antimicrobial activity against 
resistant strains of microorganisms. 

 



 

 

 Association mapping of drought tolerance among exotic and variety germplasm resources 
of Gossypium hirsutum L. 
Project Summary. The objective is to use an “association genetics study” to tag genes or 
quantitative trait loci (QTLs) responsible for drought-tolerance in global Upland cotton 
(Gossypium hirsutum L) germplasm resources, which are available in Uzbekistan, to aid 
in cotton improvement.  

 
 Biocontrol of cotton pathogens using cotton seeds coated with antifungal composition 

Project Summary. To screen fungus strains to determine fungitoxicity and antimicrobial 
activity against major pathogens of cotton; select an optimum encapsulation formulation 
that will increase cottonseed germination and protect the seedling from the pathogens; 
and determine the effect of seed encapsulation and resistance of cotton plants to the 
pathogens. 

 
 Biotechnology of semi-industrial production of antifungal preparation Verbactin.  

Project Summary. Establish a process for commercially preparing and producing the 
antifungal agent, Verbactin, which was developed in Uzbekistan. This process will 
commercialize a new environmentally benign biocontrol agent to control pathogens that 
attack cotton, and enhance institutional sustainability and the economic viability of the 
Institute of Microbiology, UzAs. 
 

 Characterization of resistance genes to stripe rust in wheat by application of functional 
genomics and use them in developing resistant cultivars. 
Project Summary. This work will involve identification of biotic stress-related genes 
from different cereal species and functionally characterizing those using molecular 
biological tools such as gene silencing and over-expression, and to also develop improved 
tissue culture techniques. 
 

 Determination of epitopes IgE reactivity -profiles of Uzbek citizens, suffering from 
respiratory allergy for development of regional allergy panel, based on microarray 
technology 
Project Summary. Preliminary evaluation of the potential diagnostic value of IgE 
antibody detection against specific or cross-reacting components of regional 
environmental allergens in patients allergic to many agents (i.e., polysensitization) living 
in Uzbekistan. The goal is to develop a regional allergy panel that is based on microarray 
technology. 
 

 Development of a Method to Quickly Identify Cotton Plants That Are Resistant to 
Verticillium dahliae Using Monospecific Antibodies to Peroxidases That Specifically Bind 
to Chitin 
Project Summary. To provide information on the characteristics of the two peroxidase 
isoforms that contribute to resistance to V. dahliae, and identity specific inhibitors to 
these isozymes and the partial amino sequence of the purified isozymes. 

 
 Development of a screening ELISA test system to identify individuals using narcotics 



 

 

Project Summary. To develop an Uzbek test system to identify individuals using 
recreational drugs and will provide an opportunity for local manufacturers to begin mass 
production using existing production capacities. 

 
 Development of new isoform-specific inhibitors of the Na,K-ATPase, as potential safe 

cardiotonic and anticancer drugs, by testing the compounds from local natural sources of 
Uzbekistan 
Project Summary. To find the isoform-specific inhibitors of the Na,K-ATPase by testing 
the cardiotonic steroids-like compounds isolated from plants and animals of Uzbekistan. 

 
 Development of “wiltproof” and root knot nematode (RKN) resistant cotton lines using 

modern genomics and genome modification tools to timely provide bio-security for cotton 
production of the Uzbekistan and USA.  
Project Summary. The objective is to test a novel innovative approach to combat 
Fusarium oxysporum f.sp. vasinfectum (FOV) and RKN disease through creating 
“wiltproof” and RKN resistant cotton genotypes of cotton using transgenomics of several 
candidate genes. 

 
 Diagnosis of HIV drug resistance. 

Project Summary. To develop a national monitoring system for HIV resistance in 
Uzbekistan based on Real Time PCR diagnosis.  
 

 Exploration of priority crop genomes to combat major pathogens and pests and harsh 
climatic stresses using next generation genomic techniques to provide bio-security for 
agriculture and food production of Uzbekistan and the United States. 
Project Summary. The objective is to investigate the genomes of major priority crops 
and pathogens to develop novel bio-secure genomic technologies, safeguarding 
agricultural production of partner countries where mutual critical crops are grown. The 
project partners propose to investigate genomes of priority crops, cotton and wheat for 
major abiotic stress (salt and drought) tolerance, as well as selecting for potential positive 
direct effects of rising atmospheric CO2 concentration (and tolerance to simultaneous 
increases in temperature), via testing candidate germplasm in optimal and harsh climatic 
conditions. 
 

 Evaluation of phytochrome-derived RNAi genotypes against drought and salt stresses in 
cotton.  
Project Summary. This project aims to evaluate the drought and salt tolerance 
characteristics  as well as potential direct positive effects of rising CO2 of phytochrome 
derived RNAi cotton lines, developed through past decade collaboration with partner 
laboratories in the U.S.  

 
 Fusarium Wilt: A Threat to the Economic Viability of Uzbekistan 

Project Summary. Uzbek scientists will fully characterize the Fusarium biotype  was 
recently observed in Uzbekistan and may be unique to that country, ascertain if the 
mechanism of pathogenicity is similar to Fusarium wilt that affects cotton production in 
Australia and the U.S., monitor and identify the spread of infection to new regions, 



 

 

identify aggressive genotypes using SNP and pathogenicity markers, and identify 
germplasm that is resistant/tolerant to their biotype. American scientists will develop new 
mechanism of resistance based on the unique biochemical characteristics of the pathovars 
and identify new sources of resistance. 

 
 Intraspecific and interspecific hybridization of Gossypim L. species using interspecific 

chromosome substitution cotton lines and obtaining donors with economically valuable 
traits for using them in biotechnology. 
Project Summary. This study will involve the development of methods for quickly 
obtaining donors based on their genetic potential; examination of the plant formation 
process; characterization of the variability and inheritance of some economically 
beneficial traits in the hybrids; and creation of new forms and sources of valuable 
materials, such as early ripening, high yielding, improved fiber qualities and high 
adaptation potential to diseases and pests. 
 

 Molecular, structural and immunological characterization of most important epitope-IgE 
cotton’s allergens of I Type allergy for development of target therapy and hypoallergenic 
genotypes of cotton-plant. 
Project Summary. To investigate and reproduce the most important IgE epitopes Uzbek 
patients with I-Type allergies to cottonseed oil and cotton.  
 

 Novel germplasm evaluation against Fusarium oxysporum f.sp. vasinfectum (FOV) 
pathogenesis and root knot nematode (RKN)infection  in cotton.  
Project Summary. The objective is to investigate FOV wilt strain populations in 
Uzbekistan at the molecular level and to examine FOV and RKN resistance of unique 
cotton germplasm resources developed in proposed partner laboratories. The results will 
establish novel bio-secure genomic technologies, safeguarding agricultural production of 
cotton in both countries.  

 
 Screening of bioactive substances 

Project Summary. To identify inhibitors of the cancer growth cells with low toxicity to 
normal cells. To study alkaloids, flavonoids, proanthocyanidins and phytosteroids in 
order to estimate antioxidants, antiviral, proliferators and regenerators activity. 

 
 Simultaneously detecting of Ureaplasma species by Real Time PCR 

Project Summary. To provide new available technique for Uzbekistan to identify 
Ureaplasma species using RT-PCR, a quick, reliable and quantifiable method. 

 
 The enhancement of computational genomics and bioinformatics research capacity in 

Uzbekistan and the United States. 
Project Summary. The purpose of this proposal is to develop a trilateral scientific 
collaboration and training partnership between the United States Department of 
Agriculture (USDA), Texas A&M University (TAMU) and the Center of Genomics and 
Bioinformatics (CGB), Academy of Sciences of Uzbekistan to enhance computational 
genomics and bioinformatics techniques and applications in Uzbekistan.  

 



 

 

 The SLBB: Research Capacity Building in Biosafety and Biosecurity in Uzbekistan.  
Project Summary. The proposed Surveillance Laboratory for Biosafety and Biosecurity 
(SLBB) in Uzbekistan will be a center of excellence with full conformance to 
international standards. All requested funds will be used for Laboratory establishment and 
future sustainable development, by updating modern research equipment and tools, 
implementation of biosecurity and biosafety training to enhance staff capability, and 
develop a strong and sustainable collaboration between SLBB and the National Institute 
for Microbial Forensics & Food and Agricultural Biosecurity, USDA for research and 
training. 
 

 Using biotic stress and exogenous treatments to induce new variation for drought 
tolerance in cotton. 
Project Summary. The goal of this project is to optimize conditions favorable for 
obtaining drought tolerant lines of cotton. The PIs will study the morpho-physiological, 
molecular-genetic, biochemical, and genetic processes in the reproductive period of 
initial forms of cotton, the hybrids produced, and their subsequent generations. 

 
The concept papers describing the proposed projects, which were developed jointly by U.S. and 
Uzbek scientists, are included in the appendices. Inclusion of these concepts in this report 
demonstrates commitment by project partners, their institutions, and the government of 
Uzbekistan and U.S. to complete research that will be mutually beneficial to both nations. 

Funding	Opportunities	
 
Funding for scientific cooperation between U.S. and Uzbek scientists has steadily decreased 
during the past several years. For over a decade, financial support has primarily come from the 
Defense Threat Reduction Agency (DTRA) and the Department of State Biosecurity Engagement 
Program (BEP). A few projects are funded by the U.S. National Institutes of Health and the U.S. 
Agency for International Development. However, in the current economic climate, funding is 
limited for U.S.-Uzbekistan cooperation despite the signing of the 2010 U.S.-Uzbekistan S&T 
Agreement and the U.S. science envoy program during which Dr. Gast visited Uzbekistan. 
 
At the time of the meeting in May 2013, those funding agencies in attendance supported few, if 
any, U.S.-Uzbekistan collaborative projects: 

 BEP had minimal amounts of funding available for Uzbekistan bioengagement.  
 DTRA is not funding cooperative activities in Uzbekistan at the present time, but is 

preparing to identify new opportunities and areas for bioengagement with Uzbekistan.  
 The National Institutes of Health (NIH) grant-making process is highly competitive, 

particularly for non-U.S. investigators. However, the NIH does support international 
investigators as subcontractors to the U.S. grant recipient. Currently, NIH funds one grant 
in which Uzbekistan is included. However, the National Cancer Institute expressed 
interest in screening natural compounds for their anti-cancer properties.  

 The National Science Foundation (NSF) supports only U.S. investigators. Until recently, 
the NSF’s international office was able to support international scientific collaborations. 
However the recent changes at the NSF shifted those grant-making decisions to the 



 

 

subject area directorates, which are much more competitive and less focused on 
international partnerships. The NSF does offer one possible funding opportunity for 
students to engage in international research – International Research Experiences for 
Students (IRES).1 In addition, NSF might support international workshops that address 
unique scientific problems or reach unique populations.  Two other programs, PIRE and 
SAVI catalyze international engagement and foster and strengthen interaction among 
scientists, engineers and educators around the globe.2 

 The U.S. Agency for International Development (USAID) supports development 
cooperation with Uzbekistan. It partners with NSF to fund the Partnerships in Enhanced 
Engagement in Research (PEER) program, which provides grants to international 
scientists allowing them to partner with NSF funded researchers. 

 CRDF Global has supported training programs in animal care and use and held 
conferences on alternative energy and energy efficiency, and nanotechnology. 

 Although U.S. Pharmacopeial Convention is not supporting efforts in Uzbekistan 
currently, it expressed interest in engaging with Uzbek scientists. 

 
In addition to the funding organizations listed, the U.S. Departments of Energy and Homeland 
Security also can support non-U.S. scientists directly. The North Atlantic Treaty Organization 
(NATO) was mentioned by meeting participants as a potential funder of cooperative projects. 
Some meeting participants provided the Grand Challenges Canada as a possible model funding 
mechanism for developing countries. In addition, participants suggested identifying possible 
funders by looking at the acknowledgement section of scientific articles.  
 
Typically, the U.S. has provided full financial support for cooperative programs. One exception 
is CRDF Global, which pays for 80% of their cooperative activities and the Uzbekistan 
government contributes 20%. During the meeting, the Uzbek participants suggested that a similar 
arrangement could be allowed for AAAS; this commitment would require further discussions 
with the Coordination Committee for Development of Science and Technology of Uzbekistan (a 
supreme scientific organization and policy maker). AAAS must receive a grant from the U.S. 
government or other philanthropic organization to support U.S.-Uzbekistan cooperation for the 
75:25 financial arrangements to be feasible. 

Guidance	for	Collaboration	
 
Although funding for U.S.-Uzbekistan bioengagement is limited, participants from funding 
organizations and scientists discussed key factors in initiating collaborations and eliciting funder 
interest in new joint projects. These guidelines will be particularly useful for early-career 
scientists in both the U.S. and Uzbekistan as they learn to develop collaborations outside of their 
home country. These factors are: 

 Identify prospective partners through published scientific articles or at conferences; 
 Write an email to the prospective partner in English;  

o Include peer-reviewed publications 

                                                 
1 http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=12831  
2 PIRE: http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=12819  
SAVI: http://www.nsf.gov/news/special_reports/savi/index.jsp  



 

 

o Define the scientific or social problem precisely 
o Explore non-monetary benefits of the project or partnerships 

 Develop individual or institutional partnerships -- either might work depending on the 
purpose of the project; 

 Diversify funding for cooperative projects; 
 Consider workshops as project activities;  

o NSF might be able to fund workshops 
o Clearly state the uniqueness or global need of the workshop 

 Describe the uniqueness of the experimental population for research activities; 
 Conduct a needs assessment to determine what one needs or wants from a potential 

collaborative activity; 
 Develop a plan to sustain the cooperative effort beyond initial seed funding; 
 Determine whether country and/or institutional approval is necessary to proceed with a 

collaboration and undertake the appropriate measures to gain all relevant approvals; 
 Ensure that all legal or compliance requirements are met, including international 

standards on animal care and use; 
 Develop a process to facilitate open and clear communication between prospective 

partners and funders, particularly if translation between English and Russian is needed;  
 Develop a plan to handle the transfer of materials needed for the joint research project; 
 Develop a plan to handle intellectual property and the transfer of intellectual property if 

necessary. 
 
Participants highlighted the need for information about priorities of both countries to assist in   
developing new scientific partnerships. In addition, participants stressed the need for a central 
resource listing available funding opportunities and detailed information about foundations and 
other funding organizations.  
 
As U.S. government funding for scientific cooperation decreases, the need for philanthropic 
organizations to support cooperative activities will increase. However, the funding agencies must 
be approved by the Coordination Committee for Development of Science and Technology of 
Uzbekistan before Uzbek scientists can apply for their funding opportunities. 

Conclusion	
 
Forging a new path forward for U.S. and Uzbekistan cooperation in the life sciences presents 
challenges for funding and identifying projects of mutual interest. However, interest remains 
high for cooperation on common social issues in the health, agricultural, and environmental 
sciences. Although AAAS received project concepts in the agricultural and environmental 
sciences, meeting participants stated their commitment to pursuing cancer research, scientific 
exchanges, institutional partnerships (TAMU-UZAS joint Center, University of California, Davis 
and Tashkent Institute Post-graduate Medical Education), and educational workshops for 
scientists in networked research institutions.   
 
The Uzbek participants suggested AAAS assume a formal role in catalyzing partnerships 
between the U.S. and Uzbekistan. AAAS already hosts a similar program with India, the Indo-



 

 

U.S. Science and Technology Program, which could serve as a model if AAAS chooses to play a 
catalyzing role. Alternatively, one participant suggested that AAAS could write letters of support 
for Uzbek applicants to fellowships, such as the Cochran and Borlaugh fellowships. 
 
Moving forward, sustaining the commitment for funding, resolving significant barriers to 
cooperation, involving new scientific partners, and broadening the research areas on which to 
collaborate will be critically important to transforming bioengagement between the U.S. and 
Uzbekistan. Based on the outcomes of the AAAS-RUZ AS meeting, several opportunities exist 
to encourage financial support from security, scientific, and educational funding organizations 
and the private sector. 



 

 

Appendix	One	

Meeting	Agenda	

 
UZBEKISTAN - U.S. LIFE SCIENCES COLLABORATION: 

STRENGTHENING RELATIONS AND ENHANCING COOPERATION 
 

AAAS headquarters, Washington, DC, USA 
May 13-15, 2013 

 
1200 New York Avenue, NW 

Washington, DC 2005 
 

Note: Public Entrance is located at corner of 12th and H streets NW 
 

Agenda 
 

May 13 2013: 
Main Meeting Room: Abelson/Haskins 

 
8:45 – 9:00 Welcome 

Norman P. Neureiter, AAAS Center for Science, Technology, and Security Policy 
Bakhtyor Ibragimov, Academy of Sciences of the Republic of Uzbekistan 

 
9:00 –  9:30 Important outcomes from the first meeting in Tashkent 
 Goals and outcomes of the DC meeting 

Session leaders:  
 Ibrokhim Abdurakhmonov, 
Academy of Sciences of the Republic of Uzbekistan 
 Joy Ward, 
University of Kansas 

 
9:30 –  10:30 Uzbek and U.S. scientists expectations for the DC meeting  
 Facilitator: Gwenaële Coat, AAAS  

 
10:30 – 11:00 Break/Networking 
 
11:00 – 12:00 Introduction of US S&T federal agencies representation 
 Facilitator: Gwenaële Coat, AAAS  
 
12:00 – 13:30 Lunch 
 



 

 

13:30 – 15:30 Small group sessions with Federal agencies, U.S. scientists and Uzbek 
scientists 
Networking session over coffee, tea and pastries 

 
15:30 – 17:00 Reports on previous - Open discussions on outcomes 
 Facilitator: Kavita Berger, AAAS 
 
17:00 Adjourn 
 

May 14 2013: 
 
8:15 – 8:30 Welcome / Announcements 

Gwenaële Coat, AAAS 
 
8:30 – 10:00 Discussion of mechanisms to facilitate cooperation in the life sciences 

Session leaders:  
 Mirzaakhmedov Sharafitdin 
Educational & Experimental Center of High Technologies, Cambridge-RUZ 
AS 
 Robert Stipanovic 
Research Leader, Supervisory Research Chemist, USDA Agricultural 
Research Service 
 

 
10:00 – 10:30 Break/Networking 
 
10:30 – 12:00 Exploring Good Laboratory Practices for Sound Scientific methodology and 

Responsible Science in the life sciences 
Session leaders: 

 Azimova Shakhnoza 
Institute of chemistry of plant substances, RUZ AS 
 Jacqueline Fletcher 
Oklahoma State University 

 
12:00 – 13:00 Lunch 
 
13:00 – 14:30 Moderated General Discussion on Major Outcomes of the DC meeting 

Session leaders: Norman P. Neureiter 
 
14:30 Announcements/Adjourn 
 
14:30 – 17:00 Optional working sessions to follow up on possible collaborative projects 
 
16:30 Optional Event: Time for Transformational Change in Global 

Environmental Policy 
 AAAS Auditorium, 2nd floor 



 

 

Annual Hitachi Lectureship at AAAS 
Address by: Naoko Ishii 

CEO and Chairperson, Global Environmental Facility 
 
This is a make-or-break decade.  If we continue with business-as-usual, by 2030, 
the global commons will reach a tragic state.  We have already crossed or are 
about to cross safe planetary boundaries of some of key earth ecosystems.  In 
order to protect the global commons, we must step up our focus on underlying 
drivers; i.e. we need to work in sectors like food and agriculture, energy, 
transport, and with partners such as the private sector and cities around the world.  
We need to also ensure global and local actions are mutually reinforcing.   
Reception to follow 

 
May 15 2013: 

 
Site visits to U.S. Pharmacopeial or USDA ARS facility and National Arboretum 
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Uzbek Participants 
 
Bakhtyior Ibrogimov, Ph.D. 
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Scientific Secretary 
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Center of Genomics and Bioinformatics, 
RUZ AS, MAWR, Uz Cotton Industry 
Association 
 
Azimova Shakhnoza, Ph.D. 
Institute of chemistry of plant substances, 
RUZ AS 
 
Akhunov Alik, Ph.D. 
Institute of Bioorganic chemistry, RUZ AS 
 
Garib Viktoria, Ph.D. 
Tashkent Institute Post-graduate Medical 
Education, Ministry of Health 
 
Marupov Abboskhon, Ph.D. 
Plant protection Institute, Ministry of 
Agriculture and Water Resources (MAWR) 
 
Mirzaakhmedov Sharafitdin, Ph.D. 
Educational & Experimental Center of High 
Technologies, Cambridge-RUZ AS 
 
Mustafina Feruza, Ph.D. 
Institute of Genetics and Plant Experimental 
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Appendix	Three	

Possible	Cooperative	Projects	
Identified	

Participants were asked about possible cooperative projects they might have conceived of during 
the meeting.  AAAS received proposals based on five of these project ideas.  The following ideas 
were identified by meeting participants. 
 

1. Biosecurity training and exchanges 
2. Plant pathogens and crop resistance improvements including wilt in cotton and 

sustainability of cotton varieties, and resistance for stripe rust in wheat. 
3. Texas A&M University and Academy of Science of Uzbekistan joint center for advanced 

technologies 
4. Crop Genomics and Bioinformatics, germplasm evaluation, characterization, genome re-

sequencing, gene mapping, and utilization 
5. Global cotton (and other crop) RNAi project with USDA, including genotype of  RNAi-

based hypoallergenic cotton 
6. International science and engineering workshop of network universities 
7. Monitoring of viral disease, including HIV, and drug resistance 
8.  Screening test system for narcotics coming from Afghanistan 
9.  Screening of bioactive chemicals for cancer 
10.  Consanguineous disease and Marfan disease 
11. Salinity of irrigated land and drought tolerance 
12. Laboratory strengthening 
13. Drug tolerance 
14. Building of Scientific Capacity 
15. Microbial diversity of Aral Sea, food supply, and water supply  
16. Establishment of commercial preparation lines for important compounds 
17. Control of cotton pathogens by anti-fungal compounds and its commercial preparations 
18. Biodiversity of desert plants at the bottom of the Aral Sea using molecular and functional 

markers 
19. Biofuels 
20. Cancer control project 



 

 

Appendix	Four	

Proposed	Project	Concepts	
Note: the projects are in no particular order 

Project	One	
 
Project Title: Novel germplasm evaluation against Fusarium oxysporum f.sp. vasinfectum 
(FOV) pathogenesis and root knot nematode (RKN)infection  in cotton.  
 
Name of PI(s) with affiliation: 
 
Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of sciences of 

Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 
Name of Collaborator(s) with affiliation: 
 
Drs. Sukumar Saha and Johnie Jenkins, Genetics and Precision Agriculture Research; 810 

HIGHWAY 12 EAST; MISSISSIPPI STATE, MS, 39762, Room 104; Phone: (662) 320-
7386; Fax: (662) 320-7528; Email: Johnie.Jenkins@ars.usda.gov; 
Sukumar.Saha@ars.usda.gov 

Dr. Mauricio Ulloa; USDA-ARS, SPA, Cropping Systems Research Laboratory; 3810 4th 
Street, Lubbock, TX 79415; Phone: 806-723-5217; email: mauricio.ulloa@ars.usda.gov 

Dr. Alan E. Pepper, Associate Professor, Biology Department, Texas A&M University, College 
Station, Texas 77843, USA; Phone: 979-845-2518; Email: apepper@bio.tamu.edu 

 
Introduction: Cotton (Gossypium ssp.) is the important leading crop in both Uzbekistan and 
USA, contributing to economies and agricultural security of both countries. F. oxysporum f.sp. 
vasinfectum (FOV) represents expanding threats to cotton (Gossypium spp.) and many other 
important crops in the world. FOV is a soil-inhabiting fungus that can survive for long periods in 
the absence of a host, making it impractical to eradicate from infested fields. Although some 
progress has been accomplished in managing FOV, the disease is still difficult to manage in 
many cotton producing regions of the world. Host plant resistance is the most sustainable way to 
confront Fusarium wilt diseases in cotton.  A safeguarding of cotton productions from FOV 
threats and the development of biosecure agricultural programs and strategies for regional, 
national and global level is vital for both countries. 
 
Goal: In this proposal, our objective is to investigate FOV wilt strain population  in Uzbekistan 
and unique cotton germplasm resources developed in proposed Partner laboratories through past 



 

 

decade collaborations. Results will ensure to establish novel bio-secure genomic technologies, 
safeguarding agricultural production of partner countries and worldwide where cotton is grown.  
 
Scopes: We target to characterize the wilting fungi, Fusarium oxysporum f.sp. vasinfectum 
(FOV), collecting the strains from fields of Uzbekistan, identifying their pathogenicity in 
selected crop cultivars through artificial inoculation tests, creating a working (ad hoc) collection 
and its database, defining the geographical origin of the samples, field devastation level, disease 
symptoms and characteristics, and characterizing plant pathogen samples from the ad hoc 
collection through sequencing candidate genes. This will help to get sufficient knowledge about 
the pathogen strains or isolates, their race specificity and aggressiveness to monitor and develop 
the combat strategies against these threats. Following the identification of aggressive strains of 
pathogens, as a unique germplasm, we will evaluate collection of chromosome substitution lines 
(CS-B) cotton lines developed by USDA partner of this proposal (see scopes) as well as our 
phytochrome-derived RNAi genotypes with long-root system that currently are being evaluated 
in large field conditions in Uzbekistan. Once useful source of plant germplasm resources are 
identified, we will proceed with development of genetic mapping populations to map resistance 
loci useful for transgenomics and marker-assisted selection. In parallel to genetic mapping 
efforts, once candidate germplasm resources are identified, we will profile transcriptomes using 
new generation “exome sequencing” approaches to identify host-plant resistance genes involved 
in FOV resistance. We will also profile small RNA and micro RNAs pools in infected versus non 
infected plant tissues in both crops. We will annotate and identify gene ontology (GO) molecular 
functions of sequenced signatures using in silico bioinformatics tools, suggesting useful genetic 
sequences for plant biotechnology and genome editing applications. We will target to provide 
wide-range of training of young Uzbekistan and USA scientists on creation of wilt pathogen 
collection, its maintenance, data-basing, molecular diagnostics tools. 
  
Tasks and Timeframe 

Task Name Years 

2014 2015

1 Characterization of major crop pathogen genomes, creation 
working collection (ad hoc) and database. 

XXXXXX  

2 Germplasm evaluation and identification of source of resistance 
germplasm/genotypes against aggressive isolates characterized 
from ad hoc collection 

      
XXXX 

XXXX 

3 Characterization of genetic loci and sequence signatures 
through genetic mapping and exome profiling. 

 XXXXXX 

4 Organization of short- and long-term training of young 
scientists to develop non-alliteratively innovative visions to 
sustain biosecurity investigations 

XXXXXX XXXXXX 

 
Budget: 261,000 USD: Salary ($116K), training ($60K), equipment and reagents ($80K), 
overhead costs ($5K). 



 

 

Project	Two	
 
Project Title: Development of “wiltproof” and root knot nematode (RKN) resistant cotton lines 
using modern genomics and genome modification tools to timely provide bio-security for cotton 
production of the Uzbekistan and USA. 
 
Name of PI(s) with affiliation: 
 
Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of sciences of 

Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 
Name of Collaborator(s) with affiliation: 
 
Drs. Sukumar Saha and Johnie Jenkins, Genetics and Precision Agriculture Research; 810 

HIGHWAY 12 EAST; MISSISSIPPI STATE, MS, 39762, Room 104; Phone: (662) 320-
7386; Fax: (662) 320-7528; Email: Johnie.Jenkins@ars.usda.gov; 
Sukumar.Saha@ars.usda.gov 

Dr. Mauricio Ulloa; USDA-ARS, SPA, Cropping Systems Research Laboratory; 3810 4th 
Street, Lubbock, TX 79415; Phone: 806-723-5217; email: mauricio.ulloa@ars.usda.gov 

Dr. Alan E. Pepper, Associate Professor, Biology Department, Texas A&M University, College 
Station, Texas 77843, USA; Phone: 979-845-2518; Email: apepper@bio.tamu.edu 

 
Introduction: Cotton production is the first value-added cash crop in the Uzbekistan and USA 
that needs innovative approaches to safeguard crop production, providing the sustainability of 
economy of both countries. Along with many other biological and environmental threats, one of 
the main biological danger in cotton production of both countries is devastating spread of new 
aggressive genotypes of wilting disease, Fusarium wilt of cotton, caused by Fusarium oxysporum 
f.sp. vasinfectum (FOV) Atk. Snyd & Hans. This pathogen is a serious threat to cotton 
(Gossypium spp.) in many production regions in the world.  
 
Goals: To safeguard the cotton production from this devastating pathogen, in this proposal, our 
objective is to test a novel innovative approach to combat Fusarium oxysporum f.sp. vasinfectum 
(FOV) and RKN disease through creating “wiltproof” and RKN resistant cotton genotypes of 
cotton using transgenomics of several candidate genes.  
 
Scopes: We propose to use genes up-regulated in FOV conidiation and core genes regulating 
secondary metabolite (SM) productions such as bikaverin, fumonisins, fusaric acid and fusarins, 
which condition plant death. We propose fishing orthologous sequences from aggressive FOV 
genotypes based on gene information of closely related Fusiarium oxysporum (FO) species, 
characterize them at the molecular level, and utilize the full or fragment of gene sequences to 
create hairpin vector constructions causing RNA interference of the targeted fungi gene-
expressions. Once constructed, to develop “wiltproof' cotton genotypes, such hairpin vector 
constructs will be inserted into cotton genome via somatic embryogenesis using cotton tissue 



 

 

culture methods. Theoretically, such FOV-conidiation related or SM-associated gene-derived 
hairpin vectors, steadily inserted into cotton genome(s), would produce target gene-specific small 
RNA molecules that would silence target genes of FOV upon infection/entrance to cotton tissue. 
This protects cotton from FOV spread into whole plant level or make FOV less pathogenic due 
to stopping toxic SM production. If funded and we succeeded well, results of the project will 
provide an innovative tool for safeguarding cotton production in both countries and worldwide. 
We will educate and prepare young generation, well-qualified scientist who clearer understand 
and have an innovative visions to continue biosecurity investigations in both countries.  
 
Tasks and timeframes:  
 

Task Name Years 

2014 2015

1 Cloning, sequencing and characterization of target genes. XXXXXX  

2 Construction of binary target gene-based RNAi hairpin genetic 
constructs. 

      XXXX  

3 Plant transformation and RNAi plant evaluation.           XX XXXXXX 

4 Develop a phase II proposal plans.             XXX 

 
Budget: 261,000 USD: Salary ($116K), training ($60K), equipment and reagents ($80K), 
overhead costs ($5K). 
	



 

 

Project	Three	
 
Project Title: “The enhancement of computational genomics and bioinformatics research 
capacity in Uzbekistan and the United States” 
 
Name of PI(s) with affiliation: 
 
Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of sciences of 

Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 
Name of Collaborator(s) with affiliation: 
Dr. Alan E. Pepper, Associate Professor, Biology Department, Texas A&M University, College 

Station, Texas 77843, USA; Phone: 979-845-2518; Email: apepper@bio.tamu.edu 
 
Introduction 
The purpose of this proposal is to develop a trilateral scientific collaboration and training 
partnership between United States Department of Agriculture (USDA), Texas A&M University 
(TAMU) and the Center of Genomics and Bioinformatics (CGB), Academy of Sciences of 
Uzbekistan in the area of computational genomics and bioinformatics. The TAMU partners (Drs. 
Pepper and Aramayo) have significant expertise in computational genomics, and are in the 
process of developing infrastructure and content for advanced training computational genomics 
for both on campus and distance dissemination (via the web). One of the TAMU partners (Dr. 
Alan Pepper) has an ongoing research collaboration with the CGB (Dr. Ibrokhim 
Abdurakhmonov) in the area of agricultural genomics. The Uzbek partner has just established a 
new national center (NCGB), based on advancements in genomics sciences, well-established 
infrastructure, and enhanced human scientific resources in Uzbekistan that have resulted from 
the past-decade of scientific collaboration with USA organizations, including TAMU and USDA. 
NCGB is currently expanding program in “omics” science direction and modern bioinformatics 
research and application. Modern bioinformatics training is critical to this effort. A key asset of 
this partnership is the deep, but underutilized pool of general computational expertise available 
in Uzbekistan.  
 
The core of the proposal is the purchase of a pair of ‘twin’ ultra high-performance servers to be 
housed in appropriate facilities at TAMU and NCGB. These resources will provide both TAMU 
and NCGB researchers with a powerful up-to-date machine for training, education, and 
integrated research activities. More importantly, these resources will make it possible  for TAMU 
and NCGB to partner in cross-training and high-level collaborative research. A second 
component of this proposal is to provide salary support and retraining for Uzbek scientists and 
engineers who already have a strong background in computation (e.g. Unix/Linux operating 
systems, command-line computation, programming). The third component of the proposal is to 
provide travel support for a group of select Uzbek students and scientists to travel to College 
Station and selected USDA laboratories for high-level training and research collaborations.    



 

 

 
 
Background and justification  
Following Kurzweil’s Law (analogous to Moore’s Law for superconductors), the cost of DNA 
sequencing has decreased by half every 22 months since 1990, and will continue to do so for the 
foreseeable future. These technologies have enabled a profound revolution in basic life sciences, 
agriculture and medicine, and have greatly impacted other fields including chemistry, 
engineering and the earth sciences. The age of the ‘personal genome’ in medicine is here.  The 
complete biological composition of any soil or water sample can be determined using 
metagenomics, transforming the field of environmental sciences. Complete genome sequences of 
crop plants have the potential to revolutionize agricultural improvement. A major challenge of 
the coming decades will be making effective use of this deluge of DNA sequence data.  
 
At present, training and teaching in the computational genomics methods needed to make use of 
this DNA sequence are severely limited at both TAMU/USDA and NCGB due to a lack of 
suitable computational infrastructure. What is needed is a highly capable server that has the 
flexibility, speed, and architectural simplicity required both for rapidly changing research needs, 
and for advanced training and laboratory instruction. TAMU scientists have been working with 
Dell engineers to design a single-machine system with supercomputer capabilities that is 
optimized for bioinformatics and genomics applications. With 40 state-of-the-art computational 
cores and 512 GB of RAM memory, the proposed machine will have the power of a multimodal 
supercomputer, but with several key advantages. As a single machine, researchers instructors can 
easily and rapidly compile new genomic software applications without the complexities of 
parallelization, testing and optimization that are required for computing in a multinodal 
environment.  
 
Project Description 
By installing two or three (depending on selected USDA laboratory interest1) identically 
configured machines, the TAMU/USDA and Uzbek partners will be able to seamlessly 
collaborate on the installation and implementation of advanced software, and in mutual training 
and research collaboration. Having two independent machines greatly simplifies the issue of 
cyber-security, and insures institutional control over access to confidential data. In addition, 
having ‘twin’ machines eliminates the need to move large genomics data sets, sometimes 
terabytes (TB) in size, back and forth over the world-wide web. These servers will be used to run 
a variety state-of-the art genomics software for sequence assembly and analysis, transcriptomics, 
quantitative genetics and molecular breeding. They will also each host a local secure installation 
of Galaxy (http://main.g2.bx.psu.edu/), a powerful but user-friendly open source software 
package that is a valuable research tool as well as an unsurpassed bioinformatics teaching 
resource.     
 
Because TAMU and Tashkent are in diametrically opposing time zones (12 hours difference), our 
workshops and tutorials conducted at College Station will be recorded (in the style of the Kahn 
Academy, www.khanacademy.org/) then disseminated via the web. Protocols, notes, and 
software code will be shared using a secure web-based scientific collaboration software 
(www.Sparklix.com) and regular, scheduled face-to-face voice and video communications will 
be held using Skype (www.Skype.com).  



 

 

Matching support from Texas A&M University 
Salary and benefits for TAMU faculty partners for time associated with this project (5% FTE 
each) will be provided on a cost-sharing basis. In addition, the Department of Biology of Texas 
A&M University will provide IT support through its computer shop staff 
(http://www.bio.tamu.edu/help/) for installation and maintenance of the TAMU machine. The 
TAMU Department of Biology is fully committed to supporting this computer system and the 
associated training activities.  
 
Matching support from Uzbekistan government 
Uzbekistan government will fund the reconstruction of the laboratory spaces required for 
installation and servicing of this ultra-high performance computer equipment and issue a custom 
fee (currently the 30% of the equipment cost) waiver to import the computer equipment to 
Uzbekistan, except the declaration fees necessary for custom clearance. Additionally, 
government will partially support the Uzbek scientist and service engineers salaries in local 
currency. 
 
Timeframe: 2014-2015 
 
Budget: 300,000 USD: Salary ($100K), training  and travel ($50K), equipment and reagents 
($100K), overhead costs ($50K) including installation and running equipment.	
	



 

 

Project	Four	
 

Project Title: Association mapping of drought tolerance among exotic and variety germplasm 
resources of Gossypium hirsutum L. 
 

Name of PI(s) with affiliation: 
 

Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of sciences of 
Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 

Name of Collaborator(s) with affiliation: 
 

Dr. John Yu and Dr. Richard Percy, USDA-ARS, College Station Texas, USA 
Dr. Kelly Caylor, Princeton University, Assistant Professor of Civil and Environmental 

Engineering, E405 Engineering Quad , Phone: 609-258-4614, Email: 
kcaylor@princeton.edu  

 

Introduction: Cotton (Gossypium hirsutum L.) is the most important fiber crop and it plays a 
significant role in Uzbekistan agriculture, industry, and trade. Uzbekistan is one of the main 
cotton producing countries worldwide, and currently produces ca 3.5-4 million tons of seed 
cotton and exports ca $900-1200 million worth cotton fiber annually. Global warming and water 
deficiency are becoming main problems and concerns in growing and producing sustainable 
cotton crops worldwide, including the U.S. and Uzbekistan. In Uzbekistan, a total of 4050.6 
thousand hectares (ha) of land are engaged in crop production, out of which ca 84% are irrigated. 
Out of this total crop area, 39.5% is engaged in cereal crops, 36.6% with cotton, 12.3% with 
fodders, 5.5% with vegetables/horticultural crops, and 6.2% with other crops (State committee 
for Statistics, 2005). This demonstrates that cotton production mainly relies on irrigated lands. 
Water deficiency and high temperature are seriously affecting the cotton production through 
yield loss, and therefore the Uzbek economy year-to-year. Any yield increase due to elevated 
carbon dioxide levels are being negated by drought and heat stress (http://www.climate.uz). 
Utilization of available freshwater resources for irrigation of cotton plantations causes many 
ecological problems in the region, including human population health issues and soil salinity, 
mainly associated with decreasing the level of Aral Sea basin, which become a global problem 
for the past decades (http://www.unicef.org/uzbekistan/wes.html). Similarly, agricultural activity 
utilizes about 40% of the total freshwater use in the U.S. About 60% of all crops in the U.S. are 
irrigated using water from lakes, reservoirs, wells and rivers 
(http://www.medicalnewstoday.com). More water efficient crops are vital to maintain 
agricultural productivity, protect the environment, and create sustainable production systems. 
 

One of the innovative approaches to provide sustainable crop production (including cotton) 
under minimal irrigation scheme is to develop drought-tolerant cultivars and provide their rapid 
commercialization. In that, the tagging of genes and/or loci responsible for drought tolerance 
using contemporary molecular genetics approaches is prerequisite to effectively transfer these 
genes into elite cultivars through molecular markers, accelerating the development of drought 



 

 

tolerant cultivars. Consequently, once tagged, a specific gene(s) can be cloned and used in 
genetic engineering of cultivars (obtaining of transgenic plants) to facilitate an effective 
manipulation of gene of interests. The identification of ‘candidate’ parental germplasm lines that 
respond specifically to water stress is the starting point to understanding the genetic mechanism 
of the drought tolerance in cotton and consequent development of breeding tools for its better 
utilization in agriculture. We will utilize Upland cotton germplasm resources from Uzbekistan 
that were characterized through P120/P120a projects in terms of morphological trait features, 
fiber quality trait diversity, molecular-genetic diversity (genotyped with at least 100 SSR primer 
pairs), population characteristics and phylogeny, the extent of genome-wise averages of linkage 
disequilibrium (LD), and association mapping of main fiber quality traits in Mexican, or 
Mexican and Uzbekistan environments (Abdurakhmonov et al. 2008; Abdurakhmonov et al. 
2009). These 1000 Upland cotton germplasm accessions were also exchanged with USDA 
collaborators of this pre-proposal, seeds were increased in Mexico Winter Nursery in 2005, and 
accessions are readily available for genetic experiments and field tests for drought tolerance. An 
electronic database in pcGRIN (US National Plant Germplasm database) format, including all 
morphological and passport data of these accessions, have been created (Abdurakhmonov et al. 
2006). These all will facilitate to rapidly accomplish the ultimate goal of the pre-proposal. LD-
based association mapping strategy, tested through P120/P120a in cotton for the first time, will 
guarantee the success of the pre-proposed goals and tasks.  
 

Goal: The overall goal of proposed project is to perform ‘association genetics study’ to tag 
quantitative trait loci (QTLs) responsible for drought-tolerance in Upland cotton genome, using 
exotic and variety germplasm resources of G. hirsutum L. from Uzbekistan cotton germplasm 
collection. We plan to utilize the 1000 Upland cotton exotic and variety germplasm accessions, 
already characterized and used for association mapping of the main fiber quality traits in cotton 
through P120/P120a during 2003-2009.  
 

Tasks: To accomplish this, we propose to perform the following specific tasks: 1) growing of the 
1000 G. hirsutum accessions (or subset1) under “normal irrigation” and “water-stressed” 
conditions in Uzbekistan during two consequent years and evaluate drought tolerance 
characteristics. Drought tolerance characteristics of the same cotton accessions will also be 
studied in an U.S. environment; 2) increasing of the SSR marker densities for these 1000 
germplasm accessions, at least, to another set of 200 SSR markers. In that, a core set of 105 SSR 
markers are evenly distributed on a high-density SSR and SNP genetic map of cotton genome 
(Yu et al. 2012a, b). We also identified a additional set of SSR markers that are related to a priori 
known QTL regions; 3) conducting of an association mapping of drought tolerance QTLs via 
correlating marker and phenotypic data; 4) identification of significant drought-associated SSR 
markers and their germplasm accession sources and recommend them for marker-assisted 
breeding programs; and 5) updating of electronic (pcGRIN) database with drought tolerance trait 
characteristics of cotton accessions, useful for other researchers among the cotton research 
community. 
 

Timeframe: 2014-2016 
 

Budget: 320,000 USD: Salary ($150K), training ($60K), equipment and reagents ($100K), 
overhead costs ($10K). 



 

 

Project	Five	
 
Project Title: Exploration of priority crop genomes to combat major pathogens and pests and 
harsh climatic stresses using next generation genomic techniques to provide bio-security for 
agriculture and food production of Uzbekistan and the United States 
 
Name of PI(s) with affiliation: 
 

Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of sciences of 
Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 
Name of Collaborator(s) with affiliation: 
 

Drs. Sukumar Saha and Johnie Jenkins, Genetics and Precision Agriculture Research; 810 
HIGHWAY 12 EAST; MISSISSIPPI STATE, MS, 39762, Room 104; Phone: (662) 320-
7386; Fax: (662) 320-7528; Email: Johnie.Jenkins@ars.usda.gov; 
Sukumar.Saha@ars.usda.gov 

Dr. Mauricio Ulloa; USDA-ARS, SPA, Cropping Systems Research Laboratory; 3810 4th 
Street, Lubbock, TX 79415; Phone: 806-723-5217; email: mauricio.ulloa@ars.usda.gov 

Dr. Alan E. Pepper, Associate Professor, Biology Department, Texas A&M University, College 
Station, Texas 77843, USA; Phone: 979-845-2518; Email: apepper@bio.tamu.edu 

Dr. Joy K. Ward , Associate Professor and Wohlgemuth Faculty Scholar; University of Kansas; 
Ecology & Evolutionary Biology 

Dr. Kelly Caylor, Princeton University, Assistant Professor of Civil and Environmental 
Engineering, E405 Engineering Quad , Phone: 609-258-4614, Email: 
kcaylor@princeton.edu  

Dr. Jacqueline Fletcher, National Institute for Microbial Forensics & Food and Agricultural 
Biosecurity, Oklahoma State University, Stillwater, OK 74078, Phone: 405-744-9948 
Email: Jacqueline.Fletcher@okstate.edu 

 
Introduction: Cotton (Gossypium ssp.) and bread wheat (Triticum aestivum) are the two 
important leading crops in both Uzbekistan and USA, contributing to economies and food 
security of both countries. Plant pathogen and pest attacks, increasing danger of salinization of 
crop lands, and water deficiency issues are the major threats for agriculture and food security of 
both countries. In addition, as world population continues to increase and the environment 
continues to deteriorate with climate change drivers, we are in a position of needing to adapt 
rapidly to increase agricultural yields. Therefore, a safeguarding of these crop productions from 
biotic and abiotic threats and the development of biosecure agricultural programs and strategies 
for regional, national and global level is vital for both countries. 
 



 

 

Goal: in this proposal, our long-term objective is to investigate the genomes of major priority 
crops and pathogens in order to develop novel bio-secure genomic technologies, safeguarding 
agricultural production of partner countries where critical crops are grown.  
 
Scopes: we propose to investigate genomes of priority crops, cotton and wheat, for major abiotic 
stresses (salt and drought), as well as potential direct positive effects of rising CO2, via testing 
candidate germplasm (see scopes of the work for details) in optimal and harsh climatic 
conditions. With identification of tolerant genotypes, genomes of the selected 
genotypes/germplasm will be investigated in detail through genetic mapping and comparative 
profiling of functional genes (exomes) using advances of 21st century molecular mapping and 
new generation sequencing platforms.  
 
In a parallel manner, we will characterize pathogens of cotton and wheat, which are the wilting 
fungi [Fusarium oxysporum f.sp. vasinfectum (FOV) and Verticillium dahliae) and yellow/leaf 
rust (Puccinia triticina)]. We will do this by (1) collecting the strains from fields of Uzbekistan, 
(2) identifying their pathogenicity in selected crop cultivars through artificial inoculation tests, 
(3) creating a working (ad hoc) collection and its database, (4) defining the geographical origin 
of the samples, field devastation level, disease symptoms and characteristics, and characterizing 
plant pathogen samples from the ad hoc collection through sequencing candidate genes. This will 
help to get sufficient knowledge about the pathogen strains or isolates, their race specificity and 
aggressiveness to monitor and develop the combat strategies against these threats.  
 
Following the identification of aggressive strains of pathogens, we will subject suitable crop 
germplasm resources of cotton and wheat to identify the 'candidate' resistance sources. For this 
purpose, for cotton, we have an extensive germplasm collection in Uzbekistan that will be a 
source for selecting cotton germplasm. As a specific endeavor, we also propose to evaluate a 
collection of chromosome substitution lines (CS-B) in cotton developed by USDA partners of 
this proposal (see scopes), as well as our phytochrome-derived RNAi genotypes with long-root 
system that currently are being evaluated in large field conditions in Uzbekistan. For wheat 
germplasm, our co-partners in Uzbekistan (from Institute of Genetics and Plant experimental 
Biology and Qahqadaryo Research Institute for cereals), with whom we have ongoing pilot 
project efforts, have the richest collection of wheat accessions that will be used for evaluation 
with selected pathogen strains.  
 
Once useful source of plant germplasm resources are identified, we will proceed with 
development of genetic mapping populations to map resistance loci useful for transgenomics and 
marker-assisted selection. In parallel to genetic mapping efforts, once candidate germplasm 
resources are identified, we will profile transcriptomes using new generation “exome 
sequencing” approaches to identify host-plant resistance genes involved in disease resistance. We 
will also profile small RNA and micro RNAs pools in infected versus non-infected plant tissues 
in both crops. We will annotate and identify gene ontology (GO) molecular functions of 
sequenced signatures using in silico bioinformatics tools, suggesting useful genetic sequences for 
plant biotechnology and genome editing applications.  
 
With the identification of 'candidate' loci and small/microRNAs contributing to plant resistance, 
we will use these in trasgenomics/genome modification experiments in Arabidopsis, cotton and 



 

 

wheat to develop genetically modified “pathogen-proof” genotypes. We will use both 
overexpression and RNAi gene-silencing methods in combination of transformation via somatic 
embryogenesis in cotton and in plant transformation in wheat and Arabidopsis. We have 
extensive experience with these techniques and a plant transformation facility in our center in 
Uzbekistan. Several candidate genes (see scopes) that will be orthologously fished from yellow 
rust and FOV genomes are being proposed to create “pathogen-proof” genotypes of cotton and 
wheat, that if successful, will undoubtedly provide an innovative way to safeguard these crops 
from further pathogenic, biosecurity, and climatic  threats. 
 
To better analyze the data from these projects, we also propose to create a modern bioinformatics 
platform and supercomputer system, which is currently a capability that is severely limited in 
Uzbekistan. This fully complements the other objectives of this proposal by helping to 
coordinate genomic investigations, as well as training and educating young scholars  that will be 
assisting with the proposed projects. Establishing such an interconnected modern computational 
infrastructure in parallel with the U.S. and Uzbekistan for genomics and agricultural science will 
enhance the scientific efforts of both countries 
 
Through training opportunities, we will also target a wide-range of young Uzbekistan and USA 
scientists by working with them to create a wilt pathogen collection, its maintenance, data-
basing, molecular diagnostics tools, and new generation breeding approaches including hands on 
training in RNAi gene silencing, and plant transformation techniques. In Uzbekistan, our Center 
has a Unit for training on 'genomic technologies', aiming to provide state-of-the-art training in 
genomics and bioinformatics.  
 
If funded, the results of the project will be very important to safeguard cotton and wheat 
production in both countries and worldwide. We will educate and prepare a young generation of 
well-qualified scientists who have a new and innovative vision for continuing biosecurity 
investigations in both countries.  
 
Tasks and Timeframe: 

Task Name Years 

2014 2015 2016 2017 2018

1 Exploration of cotton and wheat genomes for biotic and 
abiotic stresses. 

     

2 Characterization of major crop pathogen genomes, 
creation working collection (ad hoc) and database. 

     

3 Germplasm evaluation and identification of source of 
resistance germplasm/genotypes against aggressive 
isolates characterized from ad hoc collection 

     

4 Characterization of genetic loci and sequence signatures 
through genetic mapping and exome profiling. 

     



 

 

5 Development and testing of new generation “genetically 
enriched” and “stress-proof” crop genotypes using 
trangenomics approaches. 

     

6 Establishment of modern bioinformatics platform and 
supercomputer system to coordinate genomics 
investigations, training and education. 

     

7 Organization of short- and long-term training of young 
scientists to develop non-alliteratively innovative visions 
to sustain biosecurity investigations 

     

 
Budget: 1500 000 USD: Salary ($ 600K), training ($100K), equipment and reagents ($750K), 
overhead costs ($50K). 
 



 

 

Project	Six	
 
Title: Determination of epitopes IgE reactivity -profiles of Uzbek citizens, suffering from 
respiratory allergy for development of regional allergy panel, based on microarray technology. 
 
Uzbek Collaborator & Agency: Prof. V.Garib  
Center of Molecular Medicine Tashkent Institute for post-graduate Medical education,  
Dept. of Pulmonology Tashkent Institute of Therapy and Rehabilitation named by Semashko 
Ministry of Health Republic of Uzbekistan  
 
Introduction 
Diagnostic tests based on allergen extracts use mixtures of various allergens, some of which are 
specific for the allergen source, while others are cross-reactive allergens of various unrelated 
allergen sources. It may therefore be difficult or even impossible to identify the disease-causing 
allergen by performing such tests, particularly in patients who are sensitized to more than one 
allergen source.  Advances in molecular techniques applied to allergens have provided us with 
new tools such as recombinant allergens that can improve the accuracy of allergy diagnosis.  The 
identification of disease-eliciting allergens is a prerequisite for accurate prescription of allergen-
specific immunotherapy (SIT).  
 
In respiratory allergy patients only grass pollen is significant at every latitude and in every 
continent, although pollen from trees (eg, birch, cypress, and olive) and weeds (eg, ambrosia, 
Parietaria species, and mugwort) are relevant at the regional level.  Detection of regional IgE-
profile to environmental allergens’ components is obligatory for development of specific regional 
panel. 
 
Goals 
Preliminary evaluating of the potential diagnostic value of IgE antibodies’ detection to specific or 
cross-reacting regional environmental allergens’ components of  polysensitized patients with 
respiratory allergy, living in Uzbekistan, for development of regional allergy panel, based on 
microarray technology. 
 
Tasks 

1. Analyzing the regional environmental potential allergens 
2. Detection of IgE antibodies to specific or cross-reacting allergen components of 200 

Uzbek polysensitized patients with respiratory allergy    
3. Molecular characterization of most important allergens 
4. Collection of database for future development of regional allergy panel for respiratory 

allergy in Uzbekistan  
 
Justifications 
200 patients with allergic rhinoconjunctivitis and/or asthma sensitized to pollen with or without 
concomitant food allergy will be tested.  Skin prick testing with aeroallergens and  200 different 
components of  environmental allergens in-vitro will be  performed in all patients. The in –vitro 
panel will include the standard  pollen allergens: Cup s 1, Cry j 1, Pla a 1, Pla a 2, Phl p 1,Phl p 



 

 

5, Phl p 4, Phl p 6, rPhl p 11, Phl p 12, Cyn d 1, Sal k 1, Aln g 1, Bet v 1, Ole e 1, Cor a 1.0101, 
Amb a 1, Art v 1, Art v 3, and Par j 2., as well as the regional  maize pollen components and 
other grass pollen allergens from Barley, Brome grass, Canary grass, Cocksfoot, Common reed, 
Cultivated oat, Cultivated rye, Cultivated wheat, False oat-grass, Johnson grass, Meadow fescue, 
Meadow foxtail, Meadow grass, Bentgrass, Rye grass,  Sweet vernal grass, Velvet grass, Wild 
rye grass;  tree pollen allergens  from Acacia, Chestnut, Cottonwood, Date palm, Elm, 
Eucalyptus, Grey alder, Hazel, Walnut, White ash, Willow; weed pollen allergens from Alfalfa, 
Camomile, Careless weed, Cocklebur, Common pigweed, Common ragweed, Dandelion, Dog 
fennel, False ragweed, Firebush, Giant ragweed, Goldenrod, Goosefoot, Japanese Hop, 
Marguerite, Wall pellitory (judaica, officinalis), Sheep sorrel, Sunflower.  
 
The allergen discovery platform will starting from source and ending by the characterization and 
quantification approaches by following steps: Target course  - Protein extract – Protein profiling 
(Gel electrophoresis) – Allergenicity  evaluation (Immunoblotting with Patients’ sera) -  
Molecular characterization (Mass spectrometry) – Peptide mass fingerprinting (MALDI) and 
Amino acid de novo sequencing – Molecular genetics technique (gene expression) 
 
Time frame    2 years 
 
Budget  726,000 USD 
 
Budget justifications 
Personnel and Fringe 96,000  
Travel 10,000 
Equipment and Supplies 600,000 
Contractual 10,000 
Other 10 000	
	



 

 

Project	Seven	
 
Title:   Molecular, structural and immunological characterization of most important epitope-IgE 
cotton’s allergens of I Type allergy for development of target therapy and hypoallergenic 
genotypes of cotton-plant. 
 
Uzbek Collaborator & Agency: Prof. V.Garib & Prof. I.Abdurakhmonov 
Center of Molecular Medicine Tashkent Institute for post-graduate Medical education,  
Center of Genomics and Bioinformatics,  
Dept. of Pulmonology Tashkent Institute of Therapy and Rehabilitation named by Semashko,  
Academy of Science the Republic of Uzbekistan,  
Ministry of Health,  
Ministry of Agriculture and Water Resources 
 
Introduction 
Cotton is currently the leading plant fibre crop worldwide and is grown commercially in the 
temperate and tropical regions of more than 50 countries (Smith 1999). Cotton fibers are the 
crude material of the cotton plant. These fibers form one part of the heterogeneous cotton dust 
found in the air of cotton textile factories. Over 60 million people worldwide work in the textile 
or clothing industry. The prevalence of respiratory diseases among cotton textile workers has 
been reported by several groups and has been shown to be higher among dust-exposed workers 
as compared to non-exposed individuals in the general population. The prevalence of the specific 
syndrome byssinosis varies between different studies. It has been found to be over 40% in some 
investigations. Significant high correlations were observed between mixed pollen, thresher dust 
and raw cotton and allergic rhinitis, asthma, uriticaria and allergic conjunctivitis (Ahmed A, 
2011). 
 
Though the fiber is the best known cotton product, parts of the plant are edible and in common 
use as foods. The flour can be used in food supplements, bread and candy. The cooked and 
toasted flour is used as a coloring agent in food products, and the hulls serve as roughage for 
cattle. 
 
The oil is edible and fairly bland. Hydrogenated cotton seed oil, cotton seed oil, cotton seed acid, 
cotton seed glyceride, and hydrogenated cotton seed glyceride are cosmetic ingredients derived 
from cotton seed oil, and used as skin-conditioning agents and surfactants. 
 
Double-blind, placebo-controlled food challenges performed in 2 subjects with cotton seed flour 
produced reactions consisting of oropharyngeal pruritus, rhinitis, nausea, diaphoresis, dyspnoea, 
cough, and a fall in pulmonary function tests of 45% or more. Skin-specific IgE with food 
supplement extracts showed marked sensitisation of all 7 subjects to cotton seed protein. 
Anaphylaxis was reported after ingestion of candy and bread containing cotton seed. In an Indian 
study of 24 children aged 3 years to 15 years, with documented deterioration in the control of 
their perennial asthma during the months of August and September, specific IgE for a range of 
food items were determined and it was found that 8 (33%) of this group were sensitised to 
Cottonseed. (Agarkhedkar SR , 2005) 



 

 

 
The source of cottonseed oil's allergen is the 2S protein. As a water-soluble protein, the 2S 
albumin storage protein contains structural, functional and biochemical properties responsible for 
determining its possible allergenicity. 2S are highly stable proteins that are influenced by 
cysteine residues and retain the strength to cross over acidic stomach mucous barriers to cause 
inflammation to the mucosal immune system, which provokes an allergic reaction in certain 
individuals. Allergic reactions caused by the 2S proteins coming in contact with skin include 
atopic dermatitis and, in severe cases, minor swelling or hives. Ingesting cottonseed oil by 
someone allergic to the 2S protein may cause asthma-like symptoms, nausea, vomiting, 
bronchospasms and diarrhea. In severe allergic reactions to cottonseed oil, hypotension, or low 
blood pressure, may occur, potentially leading to unconsciousness and shock (Edition of the 
“Open Biochemistry Journal”, 2008) 
 
Goals 
To investigate and reproduce the most important epitop-IgE cotton’s allergens from cottonseed 
oil and cotton fibers of patients with I Type allergy, living in Uzbekistan and develop a RNAi 
based  hypoallergenic cotton genotypes.   
 
Tasks 

1. Detection of IgE antibodies to specific or cross-reacting allergen components of 
cottonseed oil and cotton fibers of Uzbek patients, suffer from I type allergy   

2. Molecular characterization of most important cotton allergens 
3. Genetic engineering and synthesis of allergen derivatives for component-resolved in vitro 

allergy diagnostics for monitoring the development of cotton allergic disease, disease 
progression, and therapy 

4. Analysis and collection of database for future development of hypoallergenic strains of 
cotton-plant 

 
Detection of IgE antibodies to specific or cross-reacting allergen components of cottonseed oil 
and cotton fibers will be performed using local extracts’ electrophoresis and following Western 
Blot analysis with 200 serums, obtained from of Uzbek patients, suffer from I type allergy. In 
parallel, commercial o1 cotton, crude fibers  and k83 cotton seed allergens will be tested. Most 
important cotton allergens’ component will be characterized. cDNA will be cloned and expressed 
in high yield in Escherichia coli. Allergenicity and cross-allergenicity of the recombinant 
allergens will be investigated by ELISA inhibition assay and will be evaluated in-vitro cotton 
allergy diagnostic and SIT. Approach for development of hypoallergenic strains of cotton-plant 
will be proposed.  
 
The allergen discovery platform will starting from source and ending by the characterization and 
quantification approaches by following steps: Target course  - Protein extract – Protein profiling 
(Gel electrophoresis) – Allergenicity  evaluation (Immunoblotting with Patients’ sera) -  
Molecular characterization (Mass spectrometry) – Peptide mass fingerprinting (MALDI) and 
Amino acid de novo sequencing – Molecular genetics technique (gene expression) 

 
Time frame    5 years 
 



 

 

Budget 640,000 USD 
Budget justifications 
Personnel and Fringe 60,000 
Travel 10,000 
Equipment and Supplies 550,000 
Contractual 10,000 
Other 10,000	
	



 

 

Project	Eight	
 
Title: Intraspecific and interspecific hybridization of Gossypim L. species using interspecific 
chromosome substitution cotton lines and obtaining donors with economically valuable traits for 
using them in biotechnology. 
 
Project leader in Uzbekistan: 
Abdullaev Abdumavlon Abdullaevich, Head of Cotton Systematics and Introduction Laboratory, 
Academician 
 
Collaborator in USA 
Dr. Saha 
Jodi Scheffler 
USDA Agricultural research service 
 
Implementation term: 2014-2016 
 
Project cost: 600,000 US$ 
 
Aim of project 
To define the level of relationship between the species belonged to Gossypium L. genera on the 
bases of complex methodological approaches, development of the methods for quick obtaining 
of donors by using their genetic potential, studying of plant formation process, as well as 
character of variability and inheritance of some economically valuable features of the first and 
subsequent hybrid generations and creation of new perspective forms and sources of valuable 
features such as early ripening, high yielding, high fiber quality and high adaptation potential to 
diseases and pests. 
 
Cotton gene bank of the Institute of Genetics and Plants Experimental Biology is one of the 
richest collection including more than 7500 samples of cultivated cotton species from many 
cotton breeding countries all over the world, 45 wild species from Gossypium L. genera, unique 
collection of synthetic hybrids, more than 400 plants not met in the nature. Gene bank consists of 
tetraploid (2n = 52) representatives of genus Gossypium L.: G.hirsutum L.- 4903 accessions, 
G.barbadense L.- 970 accessions, and 1404 accessions of diploid (2n = 26) species G.herbaceum 
L. and G.arboreum L. The Laboratory of Cotton Systematics and Introduction was founded in 
1957 by well known scientist professor F.M.Mauer and since 1967 was headed by academician 
A.A.Abdullaev. 
 
Project tasks 

 Evaluation of morphological, biological and economically valuable traits and features of 
cotton initial material and hybrid generations. 

 Intra- and interspecific crossing for obtaining hybrids and assessment of genetic 
compatibility between studied cotton species and forms. 

 Obtaining of complex synthetic polygenomic hybrid material by experimental 



 

 

polyploidy. 
 Studying of character of variability and inheritance of some morphological, biological 

and economical valuable features in hybrids of the first and subsequent generations. 
 Selection of perspective forms and definition sources of valuable features such as high 

productivity and high fiber quality, resistance to diseases, pests, and stress factors of 
environment. 

 Cytogenetic and cytoembryologic research of intra- and interspecific synthetic 
polygenomic hybrids of the first generation, studying of microsporogenesis processes and 
mechanisms of incompatibility of some representatives and sterility of hybrids. 

 Morphometric and statistical data analyzing on the basis of morphologic, biological, 
cytoembryologic, cytogenetic researches. 

 Recommendation of the studied material for its further using in biotechnological process 
 

THE LIST OF PUBLISHED SCIENTIFIC WORKS 
1. Ernazarova Z.A., Rizaeva S.M., Ernazarova D.K., Abdullaev A.A. Value of intraspecific 

polymorphism of a cotton for breeding.//Materials of V Congress of Vavilov’s Society of 
Genetics and Breeders.- 21-28 June 2009.- Moscow, 2009.- P. 372, [rus]. 

2. Ernazarova D.K., Rizaeva S.M., Ernazarova Z.A., Abdullaev A.A. Features of inheritance 
of some morphologic and biological traits at intra- and interspecific cotton 
hybrids.//Materials of V Congress of Vavilov’s Society of Genetics and Breeders.- 21-28 
June 2009.- Moscow, 2009.- P. 373, [rus]. 

3. Ernazarova D.K., Ernazarova Z.A., Rizaeva S.M. Use in genetic and breeding research of 
introduced wild-growing varieties and forms of G.hirsutum L.//Plant Introduction: 
theoretical, methodical and applied problems: Materials of international conference.- 
Joshkar-ola.- 10-14 July 2009.- P. 411-416, [rus]. 

4. Abdullaev A.A., Dariev R.S., Omelchenko M.V., Klyat V.P., Rizaeva S.M., Amanturdiev 
A., Saidaliev Kh., Khalikova M. Atlas of the genus Gossypium L.- Tashkent: Fan, 2010.- 
300 p, [rus]. 

5. Campbell B.T., Saha S., Percy R., Frelichowski J., Jenkins J., Park W., Mayee C., 
Gotmare V., Dessauw D., Giband M., Du X., Jia Y., Constable G., Dillon S., 
Abdurakhmonov I.Y., Abdukarimov A., Rizaeva S.M., Abdullaev A.A., Barroso P.A.V., 
Padua J.G., Hoffmann L.V., Podolnaya L. Status of the global Gossypium spp. germplasm 
resources.//Crop Science.- Vol. 50.- 2010.- P. 1161-1179, [eng]. 

6. Ernazarova D.K., Ernazarova Z.A., Amanov B., Muminov Kh., Rizaeva S.M. Inheritance 
of fiber length at intra- and interspecific cotton hybrids.//Biology: science of XXI 
centuries: Materials of XIV international conference, Pushino’s school of young 
scientists.- Pushino.- 19-23 Aprel 2010.- P. 307, [rus]. 

7. Abdullaev A., Salahutdinov I., Kuryazov Z., Egamberdiev Sh., Rizaeva S.M., Adilova 
A.T., Abdukarimov A. Ulloa M., Abdurakhmonov I.Y. Evolutions of Fusarium wilt 
resistance in Upland cotton from Uzbek cotton germplasm resources.//ICGI Australia.- 
21-23 September. 2010.- P. 64, [eng]. 

8. Abdullaev A., Salahutdinov I., Kuryazov Z., Egamberdiev Sh., Rizaeva S.M., 
Abdukarimov A, Abdurakhmonov I.Y. Microsatellite markers associated with fiber length 
trait in Pima cotton from Uzbek cotton germplasm resources.//ICGI Australia.- 21-23 
September, 2010.- P. 65, [eng]. 



 

 

9. Ernazarova Z.A., Ernazarova D.K., Rizaeva S. M., Amanov B., Muminov Kh. Obtaining 
of new donors on the basis phylogenetic relationship of intraspecific varieties of 
G.hirsutum L., G.tricuspidatum Lam. and G.barbadense L.//ICGI Australia.- 21-23 
September, 2010.- P. 71, [eng]. 

10. Rizaeva S.M., Ernazarova Z.A., Kuryazov Z.B., Abdullaev A.A. Value of cotton 
development with a trait of natural early leaf defoliation for environment 
bioprotection.//Ecological problems of industrial cities: Materials of V All-Russian 
scientific and practical conference.- Saratov, 2011.- P. 239-241, [rus]. 

11. Abdullaev A.A., Egamberdiev Sh., Kuryazov Z., Rizaeva S.M., Abdurakhmonov I.Yu. 
Revealing of DNA markers of cotton fiber length of the species G.hirsutum L. and 
G.barbadense L.//Uzbek Biological Journal.- № 5.- Tashkent: Fan, 2010.- P. 41-45, [rus]. 

12. Alisher Abdullaev, Abdumavlon A.Abdullaev, Ilkhom Salakhutdinov, Sofiya Rizaeva, 
Zarif Kuryazov, Dilrabo Ernazarova, Ibrokhim Y.Abdurakhmanov. Cotton Germplasm 
Collection of Uzbekistan.//The Asian and Australian Journal of Plant Science and 
Biotechnology 7 (Special issue 2).- Global Science Books, 2013, [eng].	

 



 

 

Project	Nine	
 

Title Characterization of resistance genes to stripe rust in wheat by application of functional 
genomics to develop resistant cultivars. 

Name of PI(s) with affiliation Kh Turakulov Kh., Dr, Senior scientific fellow of the Institute of 
Genetics and Plants Experimental Biology, sadullaevich@yahoo.com, igebr_anruz@mail.ru, 
www.genetika.uz  

Name of Collaborator(s) with affiliation. X.M. Chen (USDA-ARS, Washington State 
University) xianming@wsu.edu  

Jodi Scheffler, USDA Agricultural Research Service. Jodi.scheffler@ars.usda.gov 
 
Introduction 

Cultivation of resistant cultivars is the most economically effective method for stripe rust 
management and minimizes environmental impacts by reducing the use of fungicides. However, 
the traditional breeding approach for developing resistant cultivars may not guarantee expected 
results for agriculture. Advanced biotechnologies can solve some of the problems associated with 
the traditional breeding approach. In Uzbekistan, several rust responsive genes have been 
identified in several cereal species, but functional characterization of genes involved in plant-
pathogen interactions has not been explored. In this proposed project, we are going to identify 
biotic stress-related genes from different cereal species and functionally characterize them using 
molecular biological tools such as gene silencing and over-expression. For this purpose, we will 
conduct mRNA-sequencing. Based on the sequencing results, we will identify biotic stress 
related genes expressed  in different cultivated and wild species of wheat during rust infection. 
Functional characterization of the genes will be determined by gene silencing and over-
expression, and transformation in wheat lines. Moreover, because of the difficulties of somatic 
embryogenesis in wheat, we will optimize transformation and tissue culture techniques for 
different cultivated and wild wheat species. 

Goals 

In this proposed project, we are going to identify biotic stress-related genes from different cereal 
species and functionally characterize them by applying molecular biology tools such as gene 
silencing and over-expression systems, and also develop improved tissue culture techniques. 

 

Tasks 

 Screening of wild and cultivated wheat species on stripe rust resistance  
 Next-generation sequencing of cereal species, gene annotation, probe design for DNA 

microarrays 
 Global gene expression analysis, identification of host resistance genes to stripe rust 
 Testing of different genetic constructs for revealing of effective constructs for further 

using them for functional genomics studies  
 Functional characterization of the resistance genes to stripe rust (vector design, virus 



 

 

induced gene silencing, Agrobacterium-mediated plant transformation)   
 Selection of different wheat species for determining of genotypes-dependent regeneration 

through somatic embryos and optimize conditions of transformation. 

 

Justifications 

Wheat is the most important staple crop in Uzbekistan as in most other countries. Today, the 
yearly wheat production of the country is around 7 million tons, ranking the first in productivity 
in Central Asia. Unfortunately, stripe rust (also known as yellow rust) has become one of the 
main constraints for wheat production in the world, and Uzbekistan has become one of the 
world’s hot spots as the country suffers frequent severe epidemics of the disease and provides 
inoculum to other Central Asian countries. The economic importance of the disease has increased 
especially in the last decade. From 1999 to 2011, severe epidemics occurred 5 times (1999, 2001, 
2005, 2009, and 2010), while for 38 years from 1960 to 1998, severe epidemics occurred only 4 
times (1968, 1970, 1978, and 1982) (1,2). 

In recent years, biotechnology is emerging as one of the most recent tools for agricultural 
investigation. Wheat researchers agree that there appears to be a tremendous potential for wheat 
improvement, as biotechnology could be used to add herbicide resistance, drought tolerance, and 
disease resistance, including fungal disease resistance. One of the areas of plant biotechnology, 
gene engineering, involves manipulation of genes for crop improvement. Thus, biotechnological 
approaches have the potential to complement conventional methods of breeding by decreasing 
the time taken to create cultivars with improved characteristics, including resistance to 
economically important crop diseases. 

At present, the process of genetic transformation in wheat has been carried out most successfully 
in spring wheat, notably the Bob White variety. Any engineered spring wheat would have to be 
back-crossed into winter wheat. Cultivated wheat and its wild relatives represent a large reservoir 
of useful variability that can be used for wheat improvement. Worldwide, a series of stripe rust 
resistance genes, Yr1-Yr41 and many provisionally designated genes, have been identified in 
several studies and incorporated into commercial cultivars. This necessitates continued attempts 
to discover and exploit new adult plant stripe rust resistance genes. In Uzbekistan, several rust 
responsive genes have been  identified in several cereal species, but functional characterization 
of genes involved in the plant-pathogen interactions have not been thoroughly studied and 
functional characterizations of many stripe rust genes have not been fully explored. 

 

Timeframe 2014-2016 

Budget 550,000 USD 

References: 

1. B.A. Khasanov Rust diseases of wheat in Uzbekistan and its management. Tashkent: 2007, 96 
pages.  

2. Solotchina G.F., Bajenova V.M., Yakubova E.V. Studying of interpopulation processes in 
pathogens of wheat rusts with the aim predicting of status of virulence genefund // Final report 
about RI for 1986-1990 years on the theme “Part3.1”. Tashkent, 1990. 



 

 

List of publications: 
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Project	Ten	
 
Title Using biotic stress and exogenous treatments to induce new variation for drought tolerance 
in cotton 

 
Name of PI(s) with affiliation: Rustam M. Usmanov, Dr., Director of the Institute of Genetics 
and Plant Experimental Biology of the Academy of Sciences of the Republic of Uzbekistan. 
igebr_anruz@mail.ru, www.genetika.uz 

 
Name of Collaborator(s) with affiliation Jodi Scheffler, USDA Agricultural Research Service. 
Jodi.scheffler@ars.usda.gov 

 
Introduction 
One of the limiting factors in Uzbekistan is water deficiency. One way of solving this problem is 
increasing cotton adaptation by developing drought tolerant cotton varieties. To be successful we 
need to study a plant’s genotype and its interaction with environment as well as evaluating 
genetic, biochemical, and molecular mechanisms responsible for drought tolerance. It is 
important to emphasize that developing new varieties with high yield and drought tolerant 
capacities requires identifying new combinations of cotton tolerant types (“recombinant” forms). 
It requires studying the mechanisms of cotton transgenerational inheritance and adaptation to 
stress conditions. Stress-responsive gene expression is highly dependent on surrounding 
environmental stresses that can result in transgenerational epigenetic inheritance, where the 
tolerant forms observed in one generation are also tolerant in subsequent generations. Heritable 
changes in the genome can occur during stresses and are caused by mechanisms such as 
methylation of DNA. Studying this phenomenon can result in a better understanding of 
molecular mechanisms responsible for the formation of new variation in cotton. Protein content 
and structural genomics will be studied along with researching genomics of cotton varieties and 
monitoring of trans-generational effects of physical factors. 

 
Goals Induction of new types of variation through hybridization of cotton varieties, under soil 
drought conditions, with donor pollen treated with physical factors such as electromagnetic 
irradiation (gamma rays, UV light or microwaves).  
To optimize conditions favorable for obtaining drought tolerant lines of cotton, we will study the 
morpho-physiological, molecular-genetic, biochemical, and genetic processes in the reproductive 
period of initial forms of cotton, the hybrids produced and their subsequent generations. 

 
Tasks 
1. Selection of Uzbek cotton varieties and cultivating them in normal and drought conditions, as 
well as morphophysiological observations. 
2. Influencing pollen by physical factors. 
3. Sequencing of transcripts and large-scale transcriptional analysis of different plant organs 
during water deficiency for identifying tolerant genes.  
4. Quantity and quality protein analyses of plant organs in different developmental stages during 
drought stress in order to understand changes in gene expression. 



 

 

5. Hybridization of initial forms of cotton with donor pollen treated and untreated with physical 
factors and under control or drought conditions to study influence of physical factors on 
hybridization and output of drought tolerant plants. 
 
Justification 
Uzbek cotton germplasm is characterized by a wide variety of useful features which can be used 
in the breeding process. Institute of Genetics and Plants Experimental Biology of the ASc of RUz 
possesses a rich cotton germplasm collection including 7,500 specimens. This potential will be 
used as the source of valuable donors in the breeding process. Phenotypic evaluation will be 
made to select donors. In crop genetics and breeding research, phenotypic data are collected for 
each plant genotype, often at multiple locations and under different field conditions, in search of 
the genomic regions that confer improved traits. Phenotypic research will be conducted for 
optimization of the selection process and choosing donors. Plants will be grown in normal and 
drought conditions. Pollen will be treated by physical factors. The following results will be 
obtained:  

1. Determination of the regulation mechanism of “genotype-environment” interaction in 
cotton and in its hybrids under different irrigation conditions. 

2. Determination of adaptation indices under stress and control conditions. 
3. Determination of mechanism of inheritance, variability, heritability of studied features 

and their correlation. 
4. Analyzing data from evaluation of different hybridization conditions and treatment 

modes of donor pollen for obtaining drought tolerant cottons. 
5. Identification of tolerant genes and their regulators. 
6. Analyzing of protein content, directly or indirectly influencing obtaining drought tolerant 

lines. 
7. Evaluating drought tolerant forms according to their morphophysiological, molecular-

biological and biochemical features. 
8. Evaluate gene sources of drought tolerance during artificial stress treatment decide which 

to recommend for using in plant breeding practice. 
 

Timeframe 2014-2016 
 

Budget 560,000 USD 
 

THE LIST OF PUBLISHED SCIENTIFIC WORKS 
1. Massacci A., Nabiev S.M., Pietrosanti L., Nematov S.K., Chernikova T.N., Thor K., 
LeipnerJ. Response of the photosynthetic apparatus of cotton (Gossypium hirsutum) to the onset 
of drought stress under field conditions studied by gas-echange analysis and chlorophyll 
fluorescence imaging// Plant Physiology and Biochemistry 2008. V.46. P.189-195. 
 
2. Kamilova Ye.V., Kurbanbaev I.Dj., Nabiev S.M., Rizaeva S.M., Yunushanov Sh.Yu., 
Baboev S.K. Drought and salt resistance of cotton species belonged to G.hirsutum L. in Uzbek 
biological J. -2010.-№4.-p.45-48.  
 



 

 

3. Davronov K.S., Usmanov R.M., Kuchkarov K.K., YulchievE.Yu., Development and 
growth of cotton species under the influence of ultra disperse Fe and Cu// Agricultural biology. 
Moscow, 2006.- № 3. – С.58-61. 
 



 

 

Project	Eleven	
 
Title: The SLBB: Research Capacity Building in Biosafety and Biosecurity in Uzbekistan 
 
PI and affiliation: 

Dr. Javlon Tashpulatov, Institute of Microbiology, Academy of Sciences of the Republic 
of Uzbekistan 

Collaborator and affiliation: 
Dr. Jacqueline Fletcher, Director, National Institute for Microbial Forensics & Food and 
Agricultural Biosecurity/ Oklahoma State University, U.S.A. 

 
Introduction 
The terms biosafety and biosecurity cover elements, documents and actions in risk management 
related to food, agriculture (including fisheries, rangelands and forestry) and the environment. 
Three foci of particular interest are: food safety from field to fork, life and health of plants, and 
life and health of animals. Specific concerns include microbial contamination of food for humans 
and animals, emerging diseases (including zoonoses), introduction and distribution of genetically 
modified organisms (GMO) and related products, and introduction of invasive species. A 
comprehensive capability must include strategies for prevention, detection, mitigation, and 
recovery from such threats. 
 
Growing global interest in biosafety and biosecurity is a natural consequence of international 
phenomena such as economic globalization, accelerated rates of information distribution, world 
traffic and trade, technological progress and increased awareness of the need to protect biological 
diversity and the environment. There is a growing need for efficient, active, improved and 
updated international standards of scientific research practices and policies to be supported by 
members of the global scientific community. These actions must be repeated at the national level, 
to include basics for the establishment, regulation, management and control of 
biosafety/biosecurity policies related to food, agriculture and the environment, and to promote 
practical implementation measures, increased economic efficiency and coordination of activities 
across economic sectors. 
 
The overarching aims of a robust national biosafety/biosecurity plan are to prevent, control or 
manage risks to core elements of life, health, and sustainable development of agriculture. We will 
establish the Surveillance Laboratory for Biosafety and Biosecurity (SLBB) at the Institute of 
Microbiology, Tashkent, as a focal point and platform for these activities in Uzbekistan. 
Collaboration with the National Institute for Microbial Forensics & Food and Agricultural 
Biosecurity (NIMFFAB), Oklahoma State University, will provide an international linkage for 
the SLBB from its inception, and the experiences and expertise of NIMFFAB scientists in 
establishing biosecurity and biosafety programs will serve as a resource for the SLBB. 
 
 
 



 

 

Goals 
1. Establish the Surveillance Laboratory for Biosafety and Biosecurity (SLBB) at the 

Institute of Microbiology, Tashkent, Uzbekistan 
2. Equip the SLBB with modern research equipment and tools 
3. Implement biosecurity and biosafety training to enhance staff capacity 
4. Develop a strong and sustainable collaboration between SLBB and NIMFFAB for research 

and training 
 
Justification 
Constant natural evolution results in acquisition of new features by organisms as they adapt to 
environmental changes. This process is of special concern for microorganisms, which multiply 
and adapt to changes rapidly, leading to the emergence of new microbial strains and new severe 
diseases. Examples include the recent outbreaks of avian and swine flu, Schmallenberg virus, 
wheat stem rust (strain Ug99) and many other emerging pathogens that severely impact our 
health or our food. For example, strain Ug99 of the wheat stem rust fungus can result in 90-95% 
losses of 200 000 wheat varieties used in 22 African and Asian countries, and its spread into new 
territories is cause for global concern. 
 
Cotton production is one of the most important components of the Uzbekistan national economy, 
and numerous pathogens impact its yield. Verticillium wilt, caused by Verticillium dahlia, may 
cause up to 70-90% yield loss. New cotton varieties with wilt resistance are introduced 
frequently in Uzbekistan, but high pathogen mutation rates limit their useful life. In 3-5 years 
new wilt races emerge that can infect previously wilt resistant cotton varieties. Fusarium wilt of 
cotton, once a relatively minor concern, now causes significant losses in Uzbekistan, and new 
Fusarium species infecting cotton plants are being isolated now. 
 
Issues of biosafety/biosecurity in Uzbekistan are managed by several ministries and institutions, 
and there is active interest in enhancing and updating current national practices for biosafety and 
biosecurity. Establishment of the Surveillance Laboratory for Biosafety and Biosecurity 
(SLBB) at the Institute of Microbiology (a joint venture with some other institutions is possible) 
would be one of the first steps toward building modern knowledge and facilities to meet current 
needs in scientific research. The substantial scientific and technical potential of the diverse 
Institutions of the Academy of Sciences of the Republic of Uzbekistan, will be leveraged by the 
establishment of the SLBB, and new possibilities for education and research activities in 
environmental, food and agricultural biosafety and biosecurity will be facilitated. The SLBB will 
create, in Uzbekistan, capabilities to monitor cross-border movement of threatening endemic and 
non-indigenous microorganisms, of genetically modified organisms, and other issues of biosafety 
and biosecurity concern. 
 
The proposed SLBB will be a center of excellence with full conformance to international 
standards. All requested funds will be used for Laboratory establishment and future sustainable 
development. To achieve these objectives will require improved knowledge and increased 
capacity in biosafety/biosecurity through training and educational programs, improvement of 
equipment and materials and technical and scientific contacts. 
 



 

 

In its early operation the SLBB will focus on: a) collection, analysis and provision of regularly 
updated information about potential threats to interested organizations, b) analysis of modern 
standards of biosafety/biosecurity and promotion in development of corresponding legislative 
documents in Uzbekistan, c) surveillance of phytosanitary conditions and development of 
measures on elimination or mitigation of consequences of phytopathogens’ impact, d) 
development of express methods of diagnostics, e) other activities. Later, after successful project 
implementation, the SLBB may be used as a springboard for establishment of a Center for 
Biosafety/Biosecurity Surveillance, with branches in all regions of Uzbekistan. 
 
Tasks 
a) study world expertise and master modern methods in surveillance and provision of 
biosafety/biosecurity, 
b) determine priorities for development in biosafety/biosecurity in Uzbekistan, 
c) analyze international and national legislative frameworks in biosafety/biosecurity, including 
those of NIMFFAB (U.S.), and participate in development of such documents in Uzbekistan, 
d) participate in education and training activities at international centers, including the 
NIMFFAB (U.S.); develop curricula for students at Uzbek universities and at the SLBB, 
e) acquire and master modern methods and equip the SLBB with up-to-date equipment and tools, 
f) develop and implement projects on surveillance and provide for corresponding levels of 
biosafety/biosecurity in agriculture. 
 
Timeframe 
Stage 1 (1 year): The SLBB will be established at the Institute of Microbiology (a joint venture 
with some other institutions is possible). Priorities for development and appropriate international 
centers for training for SLBB staff, including the NIMFFAB in the U.S., will be identified. 
Equipment and reagents will be purchased. 
Stage 2 (1-3 years): Training will be conducted to enhance staff qualifications. Research activity 
in the field related to biosafety and biosecurity will be planned, and possibly implemented, 
including collaborations with NIMFFAB and/or other U.S. scientists. 
Stage 3 (3 year): Proposals on implementation of research projects (funded both by national and 
international organizations), and possible commercial contracts, in the field of biosafety and 
biosecurity will be elaborated. 
 
Budget 
 
Items Sum (US $)
Equipment 450,000 
Materials 50,000 
International travel (training, joint research, participation at conferences) 100,000 
TOTAL: 600,000 
 



 

 

Project	Twelve	
 
Title: Biotechnology of semi-industrial production of antifungal preparation Verbactin 
 
Name of PI(s) with affiliation: 
Khodjibaeva Sanabar Mirzaevna, Prof., Head of the Laboratory of Soil Microbiology, Institute of 
Microbiology 
Nasrulla Jalilovich Abdullaev, Dr., Deputy Director, Institute of Chemistry of Plant Compounds 
 
Name of leading institution/address: Institute of Microbiology; 7b, A. Kadiry, Tashkent, 
Uzbekistan, 100128; Tel: 998-71-2419228; Fax: 998-71-2419227; E-mail: sanabar@mail.ru, 
imbasru@uzsci.net 
 
Name of other institutions/addresses: Institute of Chemistry of Plant Compounds; 77, Abdullaev 
prospect, Tashkent, Uzbekistan; Tel: 998-71-2625913; Fax: 998-71-2206475; icpc@uzsci.net 
 
Name of Collaborator with affiliation: 
Dr. Robert Stipanovic; ARS Cotton Pathology Research Unit in College Station, TX, USA; E-
mail: rstipanovic@cpru.usda.gov 

 
Introduction 
Verticillium and Fusarium wilt of cotton causes extensive losses in fiber yield and quality in 
both Uzbekistan and the U.S. On basis of selected active strains of microorganisms, we have 
developed a new environmentally friendly biocontrol preparation called Verbactin (projects 
P-226 “Biological Control of Verticillium Wilt in Cotton” and CRDF UZB2-31034-TA-10 
“Biological Control of Verticillium Wilt in Cotton”). This preparation, after passing all necessary 
trials, was registered with the State Committee on Chemicals and Plant Protection Preparations 
of the Republic of Uzbekistan in 2011 (Certificate №1А351) for application on cotton. It is now 
necessary to develop a semi-industrial technology to commercialize Verbactin, which is active 
against Fusarium and Verticillium wilt disease on cotton.  This biocontrol agent also possesses 
plant growth promoting activity, and is expected to have wide applications in agriculture for 
Uzbekistan and other cotton producing countries. 
 
Patents have been awarded for microbial producers of metabolites that are the basis of Verbactin 
preparation: 
 

1. Khodjibaeva S.M., Bekmukhamedova N.K., Fedorova O.A., Tashpulatov J.J. Strain 
Streptomyces roseoflavus 33 to protect cotton from Verticillium wilt and to promote 
cotton growth. Patent №IAP 04647 (28.02.2013). 

2. Zolotilina G.D., Khodjibaeva S.M., Fedorova O.A., Tashpulatov J.J. Bacterial strain 
Bacillus licheniformis 234 to protect cotton from Verticillium wilt and to promote cotton 
growth. Patent №IAP 04648 (28.02.2013). 

 
Patent application № IAP 20120370 “Microbial preparation Verbactin to biocontrol of fungal 
diseases and to promote cotton growth” was submitted. Patent is expected later this year. 



 

 

Goals 
1. Extend the spectrum of cotton diseases (Fusarium wilt, root rot, gummosis) controlled by 

Verbactin; 
2. Develop semi-industrial, and if possible, industrial, production of Verbactin to meet the 

demands of the cotton growing industry in Uzbekistan. 
 
The development of the technology for semi-industrial/industrial production of the commercial 
preparation will enhance institutional sustainability of the project and improve the economic 
viability of the Institute of Microbiology. 

 
Tasks 
1. Determine optimal fermentation parameters for the microorganisms that produce Verbactin 

using semi-industrial fermenters (100 l) at the production facilities of the Institute of 
Microbiology. 

2. Conduct green house and field trial of Verbactin against Fusarium wilt on cotton in 
Uzbekistan to evaluate its efficacy against different representatives of Fusarium genus. 

3. With the Institute of Chemistry of Natural Substances, determine the optimal parameters to 
prepare and collect the active preparation of Verbactin on a semi-industrial scale for 
commercial sales and additional field trials against Verticillium and Fusarium wilt on cotton 
in Uzbekistan. 
 

Justifications 
Verbactin is of special importance for Uzbekistan, since soil, water and air were polluted during 
Soviet time by application of toxic pesticides. Our previous study revealed that Verbactin exerts a 
positive action on soil microbial community, increases cotton resistance towards diseases, 
increases synthesis of phytoalexins and enzymatic activity in cotton, promotes development of 
useful microorganisms in cotton rhizosphere, inhibits all stages of development of the 
Verticillium dahliae. Verbactin also reduces disease severity and increases yield and fiber quality 
with no negative effect on the environment. 
 
The new complex microbial preparation Verbactin consists of antibiotic active water-soluble 
compounds extracted from bacterial and actinomycete strains (ratio 1:1).  These strains were 
selected by screening hundreds of indigenous microorganisms inhabiting the cotton rhizosphere. 
The microorganisms that produce the metabolites used in Verbactin inhibit growth and 
development of the main cotton phytopathogens, actively colonize cotton roots, induce resistance 
to diseases, lyse wilt agents in all forms (including microsclerotia – the main form of pathogen 
preservation in soil), and produce the plant hormones indoleacetic and gibberellic acids. This 
water-soluble microbial preparation, unlike traditional expensive and hazardous chemical 
preparations is characterized by selective action against cotton phytopathogens and is applied at 
very low doses. 
 
Successful completion of this Project will further establish the efficacy of Verbactin to a wider 
range of cotton phytopathogens (like Fusarium wilt, root rot, gummosis), establish the basis for 
semi-industrial and possibly industrial production to meet the demand of the cotton industry in 
Uzbekistan, and allow patenting and production in other cotton producing regions. 
 



 

 

Timeframe 
1. Develop the technology for semi-industrial/industrial production of Verbactin preparation (first 
year) 
2. Determine the activity of Verbactin towards other cotton phytopathogens (Fusarium wilt, root 
rot, gummosis) (first and second years) 
3 Implement green house and field trials to establish efficacy of Verbactin against the main 
cotton phytopathogens in Uzbekistan (second and third years) 
4. Develop regulatory and technical documentation for Verbactin production to meet all legal 
requirements (last 2 quarters of year three) 
 
Budget 
Salaries $140 000.00
Materials and Services $82 000.00
Travel $53 000.00
Institutional Support $27 500.00
TOTAL $ 302 500.00
 



 

 

Project	Thirteen	
 
Project Title: Development of a Method to Quickly Identify Cotton Plants That Are Resistant to 
Verticillium dahliae Using Monospecific Antibodies to Peroxidases That Specifically Bind to 
Chitin 
 
Principal Investigator:  Akhunov Alik, professor, e-mail: ali.akhunov@gmail.com 
A.S. Sadykov Institute of Bioorganic Chemistry of Academy Science, Tashkent, Republic 
Uzbekistan  
 
ARS Collaborator: Dr. R. D. Stipanovic, USDA/ARS 
2765 F & B Road, College Station, Texas, 77845, USA 
Tel: (979) 260-9232;  Fax: (979) 260-9319; e-mail: rdstip@sparc.usda.gov 
 
Introduction: 
Verticillium dahliae causes significant losses to yield and reduces fiber quality to Uzbek cotton 
production.  Breeding is the only method available to increase resistance to this fungal pathogen. 
However, it takes many years to identify potential plants that are resistance to the pathogen and 
then introduce the resistance trait into a cotton plant with good agronomic properties that are 
suitable for cultivation under the unique growing conditions present in Uzbekistan. 
In other hand, cottonseed oil is commonly used in Central Asian region as cooking oil. So, this 
problem may be considered in the prism of biological security of food products. 
An important step to increase of plant resistance to diseases is the study of molecular 
mechanisms of pathogen - plant interaction. In this regard, stress proteins play a significant role. 
Peroxidase is one of these proteins that may be considered as an enzyme marker of cotton 
resistance to V. dahliae. During our investigations of the mechanisms of defense properties of 
cotton, we identified two chitin specific peroxidase enzymes that are uniquely expressed in high 
levels in cottons that are resistant to V. dahliae, while the same two enzymes are only weakly 
expressed in susceptible cultivars.  These isozymes could be used as markers to eliminate from 
further testing, those plants that exhibit low levels of these isozymes, and target for further 
breeding work those plants that exhibit high levels of these isozymes.  However, no technology 
is currently available that can use this information to accelerate the cotton breeding process.  To 
bridge this technology gap, we have developed a monospecific antibody that is specific to one of 
these proteins.  Utilization of antibodies to both peroxidase isozymes could be used to quickly 
identify hybrids that will be susceptible to V. dahliae, and also identify hybrids that have a high 
probability of exhibiting superior resistance.   
 
Goals: This Project will provide information on the characteristics of the two peroxidase 
isoforms that contribute to resistance to V. dahliae, the identity of specific inhibitors to these 
isozymes and the partial amino sequence of the purified isozymes.  A monospecific antibody to 
the second isozyme will be developed.  The reliability of the antibody to identify resistant and 
susceptible plants will be established. A commercial product will be created that can be used by 
breeders in Uzbekistan, the U.S. and other countries to identify cotton plants susceptible to V. 
dahliae and identify plants that are likely to exhibit a high degree of resistance to this pathogen. 



 

 

This product will include complete kit for immunoenzyme analysis (ELISA) which will allow to 
prediction of the resistance of cotton samples with a high level of repeatability. 
Thus, our tasks of the project are to: 

1. Fully characterize the two peroxidase isoforms including molecular weights, primary 
structure, amino acid composition, N-trailer amino acids, and optimum pH and temperatures. 
2. Utilize protein inhibitors that will allow us to differentiate between de novo biosynthesis 
and activation of existing peroxidase when the plant is attacked by V. dahliae. 
3. Develop a monospecific antibody to the second chitin binding peroxidase. 
4. Determine the partial amino acid sequences of the purified isozymes. 
5. Test the antibodies on plants of known resistance to V. dahliae to establish the reliability of 
this technology. 
6. Establish a product that can be used by breeders to quickly identify susceptible plants, and 
select future progeny from those plants that produce the highest levels of these peroxidase 
isozymes when infected with V. dahliae. 

 
Justifications: 
In an earlier study of Malvaceae, of which cotton is a member, we demonstrated that a resistant 
species (Althea armeniaca) not only produced higher levels of peroxidase significantly more 
quickly than the susceptible species (Hibiscus trionum), but the resistant species produced new 
peroxidase isoforms that bind to chitin; the latter is a structural component of fungal cell walls. 
Based on this information, we initiated a study of cotton plants that were either resistant or 
susceptible to V. dahliae. For the first time, we purified two homogeneous chitin-specific 
peroxidases from seedlings of a cotton that is resistant to V. dahliae. These peroxidase isozymes 
exhibited high fungicidal activity toward V. dahliae. We have also begun to study their physical 
and chemical properties. 
We found that both resistant and susceptible cottons produced peroxidases that bind 
chitin.However, resistant plants infected with V. dahliae produced anionic chitin-specific 
peroxidase isozymes which possessed significantly higher peroxidase activity. In comparison, the 
susceptible plants produced chitin-specific peroxidase isozymes with lower activity. In the 
resistant AN-Bayaut-2 seedlings we identified two anionic chitin-specific peroxidase isozymes.  
These isozymes exhibited significant fungicidal activity against V. dahliae.  We have now 
purified these isozymes to homogeneity.  Finally, we produced polyclonal antibodies to these 
isozymes, and a monospecific antibody to the pI 3.9 isozyme.  The monospecific antibodies do 
not cross react with other cotton peroxidase isozymes. Now that we have demonstrated that 
cotton produces two chitin-specific peroxidase isoforms, it is appropriate to investigate their 
molecular and functional characteristics. These investigations will involve the inhibitory activity 
of these peroxidases using general protein inhibitors, as well as RNA inhibitors that disrupt 
biosynthesis of proteins.  This will provide fundamental information that will allow us to 
differentiate between de novo chitin binding peroxidase biosynthesis and activation of existing 
chitin binding peroxidase in the plant when it is infected with V. dahliae. Other inhibitors will be 
used to probe the active enzyme site and determine and demonstrate differences at this site.  
Polyclonal antibodies to chitin-specific peroxidases from cotton plants resistant to 
phytopathogens will be used for determination of antigen of chitin-specific peroxidases. 
Monospecific antibodies to the pI 3.9 isozyme have been produced. Using similar methods, we 
will develop monospecific antibodies to the pI 3.5 isozyme.  Using these antibodies we will 
develop a robust and immunoenzyme analysis kit that can be used to quickly identify hybrids 



 

 

that will be susceptible to V. dahliae, and also identify hybrids that have a high probability of 
exhibiting superior resistance.  Utilization of this technology will accelerate the plant selection 
process. 
 
Time Frame: 
Task Time Line 
Isolate peroxidase proteins  Year 1 
Sequence enzymes Year 2 
Prepare antibodies Year 3 
 
Budget: 
 Year 1 Year 2 Year 3 Total 
Salaries  
       FWS 26 600 26 600 26 600 79 800
       Non-FWS 12 733 12 733 12 734 38 200
Supplies  
       Overhead 4 000 3 000 3 000 10 000
Chemicals and 
reagents 

15 000 - - 15 000

       Equipment 5 000 - - 5 000
       Travel 4 000 4 000 4 000 12 000
Total 
Uzbekistan 

67 333 46 333 46 334 160 000

U.S. 
collaboration 

15 000 15 000 10 000 40 000

Total  200 000
 
 



 

 

Project	Fourteen	
 
Title: Biocontrol of cotton pathogens using cotton seeds coated with antifungal composition 
 
Name of PI(s) with affiliation: 
Uzbekistan 

 Olga Veshkurova. Doctor of Science, Institute of Bioorganic Chemistry, Uzbekistan 
Academy of Sciences, Tashkent 

 Khurshida Khamidova. Director, Institute of Microbiology AS of Uzbekistan 
U. S. 

 Robert D. Stipanovic, USDA, ARS, Southern Plains Agricultural Research Center 
(SPARC), College Station, TX 
 

Introduction: 
Cotton is one of the main agricultural plants in Uzbekistan which stands at the 5th place in the 
world among of cotton producing countries.  Besides of cotton fiber production, nearly 1.7 – 1.8 
million metric tons of cotton seed are processed at 19 oil-extracting plants annually.  The main 
products are: 350 thousand tons of crude oil, 0.8 million metric tons of cotton oil cake and 0.6 
million metric tons of cotton shells (husks). 
Cottonseed oil is one of the main important sources of fat in meal ration of the Central Asian 
population. However, a high quality refined oil purified from residue amount of gossypol, other 
pigments and pesticides is not now produced. This cottonseed oil has a dark color – nearly 20 red 
units at 35 yellow, whereas the International Standard is 4 red units. Cottonseed oil belongs to 
hard refined dark oils and its alkaline refining process is connected to essential loss of oil. 
It is known that crude cottonseed oil contains gossypol pigments of polyphenol nature. Also 
carotinoids, flavons and anthocyanins are found in this oil. Other pigments found in the oil 
include gossypurpurine, gossyekarulins and gossyfulvin, which are either products of gossypol’s 
decomposition or gossypol relative compounds. The seeds of long-fiber cotton plant (G. 
barbadense) contains 2 – 2.5 times more gossypurpurine than American cotton (G. hirsutum) 
(0.06 % average). The presence of gossypurpurine in oil obtained from long-fiber cotton seed is 
one of the causes of poor refining. The content of gossypol in raw oil is nearly 2%. Gossypol can 
cause different toxic effects binding nonspecifically with enzymes and other proteins in living 
organisms. However, the specific brownish color of cottonseed oil is not due to gossypol but 
rather to products of its conversion and binding with other compound in cottonseed. For example 
aminoacids, proteins and phosphatides interact with sugars forming melanoids and with gossypol 
forming gossyproteids and gossyphosphatides (giving a green-blackish color). During seed 
processing, glycerides oxidize and fats are destroyed. These dark color products are neutral, so 
they are not removed from the oil by alkaline refining. 
Bleaching of cottonseed oil represents a difficult technological problem. Vegetable oils from 
other sources such as rape seed, sunflower, soy and other also are colored, but are due to the 
presence of carotenoids. Different adsorptive materials, such as Fuller earth, sepiolites, smectites, 
montmorillomites and other bentonites, oxides Al and Si, lignines are used for bleaching of 
vegetable oils. Bentonite clays are exposed usually by acid activation for increasing specific 
acidity surface area, average pore size and acid strength. These parameters determine namely 



 

 

bleaching efficacy. The bleaching capacity of acid-activated bentonites is expressed usually as 
units of β-carotene or chlorophyll absorption. 
Research has been published in the USA, Turkey and Cameroon on gossypol adsorption and 
cottonseed oil bleaching using different adsorbents (i.e.,  silicas, aluminas, and clays of 
aboriginal deposits). Bleaching clays and NaOH solution are used for bleaching cottonseed oil 
and decreasing acid quantity. These clays are imported in Uzbekistan from other countries. 
Consumption of these clays consists of 3 thousand tons per year. 

 
Scope of Work: 
Uzbek scientists tested adsorption properties of some clays of Novbakhor deposit. Two percent 
of acid activated clays (grey alkaline, light grey alkaline – earth, white carbonate and green 
alkaline) were used for bleaching of cottonseed oil that possessed color quantity 20 red units at 
35 yellow units in lay 13.5 cm. After processing of oil using these bentonites color is decreased 
to 8-9 red units, or the degree of bleaching was 40-45%; however, these sorbents were 
remarkable for their high oil-capacity. The project of CRDF “Bentonite Feed Additive to Prevent 
Gossypol Toxicity in Poultry” has been completed in the Institute of Bioorganic Chemistry AS 
RUz in 2008-2011.  
Uzbekistan has large deposits of bentonite clayss, and much of these are commercially available.   
However, the problem of bleaching cotton oil using Uzbek bentonites has not been solved.  

 
Goals: 
Develop effective adsorbents using Uzbek bentonites for cottonseed oil bleaching. 

 
Tasks: 

- Select bentonite samples according to efficacy of sorption of cotton oil pigments; 
- Acid activate bentonites and analyze their sorption capacity; 
- Prepare acid-activated Al-pillared bentonites; 
- Determine the structural peculiarity of treated bentonites; 
- Quantitate sorption kinetic; 
- Assess the effectiveness of activated bentonites for bleaching cotton oil and recommend 

more active sorbent oil-extraction methods. 
 

We will determine: 1) sorption capacity of different bentonites to pigments contained in cotton 
oil, 2) acid activation of bentonites and bentonites structural and sorption properties using X-ray 
diffraction and IR-spectroscopy, 3) kinetics of adsorption colored substances in cotton oil by 
acid-activated bentonites, 4) a Longmuir isotherm for characteristic of this process, 5) aluminum 
and magnesium pillaring bentonites by ion-exchange processes; finally, bentonites will be tested 
with different samples of cotton oil obtained from different oil extraction plants and specific 
recommendations will be provided. 

 
Justifications: 
This project will:  

- Select bentonite samples according to efficacy sorption of cotton oil pigments 
- Determine acid activation parameters of bentonites and analysis of their sorption 

capacity 
- Prepare acid-activated Al-pillared bentonites; 



 

 

- Ascertain structural peculiarity of treated bentonites  
- Determine sorption kinetics; 
- Verify efficacy of acid activated Al-pillaring bentonites. 

 
Time Frame: 

Months Tasks 

1-6 
Selection of bentonite samples according to efficacy sorption of 
cotton oil pigments 

7-18 
Acid activation of bentonites and analysis of their sorption 
capacity 

19-24 Preparation of acid-activated Al-pillared bentonites 

19-30 
Ascertain structural peculiarity of treated bentonites  
Determine of sorption’s kinetic 

31-36 Verify efficacy of acid activated Al-pillaring bentonites 
 
Budget: Uzbekistan 

Item Year 1 Year 2 Year 3 Total for 3 years 
Salaries 60 000 60 000 60 000  
Supplies 8 000    
Equipment 73 000    
Travel 4 000 4 000 4 000  
Overhead  15 000 12 000  
Total  1450 000 79 000 76 000 300 000 $ USA 
 



 

 

Project	Fifteen	
 
Title: Antimicrobial activity and mechanism of action of peptides from Central Asian natural 
sources 
 
Name of PI(s) with affiliation: 

 Olga Veshkurova. Doctor of Science, Institute of Bioorganic Chemistry, Uzbekistan 
Academy of Sciences, Tashkent 

Name of Collaborator(s) with affiliation 
 Stephen B.H. Kent, Professor, Institute for Biophysical Dynamics, Joint appointment 

with the Department of Biochemistry & Molecular Biology USDA, Chicago, IL 60637 
 
Introduction: 
The reasons to cause of resistance to antibiotics are: 

1. Adaptation process (adaptation) of microorganisms to harmful antibiotic substances; 
2. Present in the cells of microorganisms R-factors (resistance factor) - plasmids and 

transposons; 
3. Violation of the permeability of the bacterial cells for antibiotic.  

 
Resistance of microorganisms to antibiotics can be natural or acquired: 
• True natural resistance characterized by the absence at microorganisms targeted of action of 
antibiotic or not availability to the primary target of low permeability or enzymatic inactivation. 
In the presence of natural resistance in bacteria antibiotics are clinically non-effective. Natural 
resistance is a permanent feature of microorganisms and is easily predicted. 
• By developing resistance it is possible to understand the properties of individual strains of 
bacteria survive at concentrations of antibiotics that suppress most of the microbial population. 
There are times when most of the microbial population exhibits acquired resistance. The 
emergence of acquired resistance in bacteria is not necessarily accompanied by a reduction of 
clinical efficacy of antibiotic. The development of resistance in all cases is genetically: 
acquisition of new genetic information, or change the level of expression of their own genes. 
The alternative is natural peptides, which have a number of advantages compared with the 
antibiotics: 

• Limited development of resistance to AMP by reason of the mechanism of action; 
• Local inoculation of the drug; 
• A wider range of antimicrobial action; 
• Action at nanomolar concentrations; 
• Unlimited access to the chemical synthesis of the AMP analogues with modified biological 
properties, including those with reduced toxicity for eukaryotic cells. 

Theoretically possible to realize several strategies of use of antimicrobial peptides as an 
individual antimicrobial agents; in combination with traditional antibiotics to achieve additive or 
synergistic effect; as agents for the stimulation of the innate immune system; as endotoxin-
neutralizing substances to prevent potential complications, caused by bacterial virulence factors 
and lead to septic shock. Today is considered the most promising use of AMPs as individual 
agents, although the use of these peptides as endotoxin-neutralizing agents is also important. 



 

 

At present, only one microbicide product was created and developed by the Novozyme Company 
on the basis of defensin plektasin - peptide producer fungi Pseudoplectania nigrella, having a 
high activity against to a broad spectrum of gram-positive bacteria and low cytotoxicity against 
to mammalian cells. 
 
Scope of Work: 
The systematic investigation of cationic peptides in seeds and sprouts of the Garden Fennel 
Flower Nigella sativa family Rananculaceae was carried out for the first time. Isolated from the 
seeds of love-new lipid transfer Ns-LTP1 protein with a molecular mass of 9602 Da was isolated, 
it contains 8 cysteine residues, which them established their primary structure, and also 
biological activity of the different groups of pathogens is determined. Five new peptides were 
isolated and characterized in a detail. It is shown that two new homologous peptides Ns-D1 and 
Ns-D2 with molecular masses of 5485 and 5498 Da, have high inhibitory activity against to 
phytopathogenic fungi. Ns-W1 peptide with a molecular mass of 5070 Da contains 8 cysteine 
residues homologous γ-purotioninum cereals.  
Results obtained by the new lipid-transfer protein Ns-LTP1, isolated from the Nigella seed is 
registered in the database of EMBL p86527. Invention patent № IAP 04614 for the new 
homologous peptides Ns-D1 and Ns-D2 with molecular masses of 5485 and 5498 Da is issued. 
 
Goals: 
Broad screening of the biocide peptides from Central Asian plant and animal sources; studying of 
the mechanism of their action and antimicrobial activity against resistant strains of 
microorganisms. 
 
Tasks: 

• Isolation of cationic, anionic and cyclic peptides in the samples of endemic animals and 
plants of Central Asia and broad screening of antimicrobial activity will be done; 

• Isolation of individual peptides, estimation of their molecular masses and the number of 
cysteine residues; 

• Establish of the primary structures of peptides by Edman degradation and conformational 
structures by NMR spectra; 

• Establish of structure and function relationships of the peptides; 
• Evaluation of peptides to use them as therapeutic agents. 

 
We will study cationic, cyclic and anionic peptides from vegetative plant organs and skin of 
amphibians and screening to antimicrobial activity, isolation of individual peptides with complex 
of chromatographic techniques, including FPLC, HPLC; establishing the molecular mass, the 
number of cysteine residues by GC – MS and primary structures of the cationic and anionic 
peptides; structure of the cyclic peptides by NMR spectra and selectiveness to the bacterial cells 
relative to mammalian cells and determination of the therapeutic index. 
 
Justifications: 
This project will:  

• Isolation of peptides, presenting in biological samples of some endemic animals and plants 
of the Central Asia and the primary screening of antimicrobial activity; 

• Isolation and structural studies of individual peptides; 



 

 

• Estimation of relationships between structural parameters of isolated peptides and their 
antibacterial and antifungal activities; 

• Evaluation the possibility of using peptides as therapeutic agents. 
 

Time Frame: 
Months 

Tasks 

1-6 Isolation of peptides, presenting in biological samples of some endemic 
animals and plants of the Central Asia and the primary screening of 
antimicrobial activity 

7-18 Isolation and structural studies of individual peptides 
19-30 Estimation of relationships between structural parameters of isolated 

peptides and their antibacterial and antifungal activities 
31-36 Evaluation the possibility of using peptides as therapeutic agents. 

 
Budget: Uzbekistan 

Item Year 1 Year 2 Year 3 Total for 3 years 

Salaries 60 000 60 000 60 000  

Supplies 20 000    

Equipment 50 000    

Travel 7 000 7 000 7 000  

Overhead  14 000 15 000  

Total 137 000 81 000 82 000 $ 300 000 USA 
 



 

 

Project	Sixteen	
 
Title: Fusarium Wilt: A Threat to the Economic Viability of Uzbekistan 
 
Name of PI(s) with affiliation: 

 Professor Abbaskhon. Marupov, Institute of Crop Protection (ICP), Ministry of 
Agriculture and Water Resources, Tashkent 

  Ibrokhim Abdurakhmonov, Center of Genomics and Bioinformatics (CGB), Uzbekistan 
Academy of Sciences, Tashkent 

  Olga Veshkurova, Institute of Bioorganic Chemistry (IBC), Uzbekistan Academy of 
Sciences, Tashkent 

 Robert Kim, Institute of Cotton Breeding (ICB), Ministry of Agriculture and Water 
Resources, Tashkent 

U.S.A. 
 Robert D. Stipanovic, USDA, ARS, Southern Plains Agricultural Research Center 

(SPARC), College Station, TX 
 Mauricio Ulloa, USDA, ARS, Crops Systems Research Laboratory (CSRL), Lubbock, 

TX 
 
Introduction: 
Fusarium wilt of cotton is caused by Fusarium oxysporum Sclecht f. sp. vasinfectum (Atk.) Snyd. 
and Hans (F.o.v.).  F.o.v. occurs in most countries where cotton is grown.  This fungus is a soil-
borne organism that can survive for long periods in the absence of a host, making it impractical 
to eradicate from infested fields.  In Uzbekistan, both Gossypium hirsutum L. and Gossypium 
barbadense L. are adversely affected by Fusarium wilt.  However, in 2003 Uzbek Professor A. 
Marupov of the Uzbek Institute of Plant Protection identified a new pathogen that he tentatively 
identified as Fusarium moniliforme Sheld.  Subsequent genetic analysis in the laboratory of 
Professor I. Abdurakhmonov of the Uzbek Center of Genomics and Bioinformatics confirmed 
the identity of this pathogen.  In the Bukhara region where this pathogen was first identified, 
losses to this pathogen intensified in subsequent years.  In 2013, even more severe losses were 
observed in fields in Bukhara providence, and farmers are now trying to replant their fields after 
many plants were lost in the seedling stage. 
A similar sequence of events was observed in Australia.  In 1993, a new Fusarium wilt pathogen 
was first recognized in wilted and dead Upland cotton seedlings.  This was eventually identified 
as a genetically unique strain of F.o.v.  As is unfolding in Uzbekistan, this pathogen spread and 
now infects 6 of the 10 major cotton production areas in Australia despite stringent containment 
practices.  On some Australian farms where it was first discovered, losses greater than 90% have 
forced cotton production to be abandoned.  In California in 2000, again a unique highly virulent 
race 4 F.o.v. was identified in the field; the pathogen has spread from fields in northern California 
to fields in the southern part of the state where seed cotton is produced for planting across the 
U.S.  Pathogenicity tests conducted in College Station, TX showed that this race 4 is as 
pathogenic as the Australian biotype.  Tolerance, but no resistance to these biotypes has been 
identified. 



 

 

Thus, new highly virulent isolates of Fusarium are threatening cotton production in countries 
around the world.  Uzbekistan would be particularly vulnerable if losses to this pathogen follow 
the events observed in Australia and California because cotton production represents a significant 
source of GDP, providing an estimated $2B in foreign exchange currency in 2012.  It is therefore 
imperative that cotton production in Uzbekistan continue unabated in order to maintain a robust 
economy. 

 
Goals & Tasks:  Based on the threat these pathogens pose to cotton production in the Uzbekistan 
and the U.S. we propose to accomplish the following goals: 

1. Collect samples from Uzbekistan cotton fields affected with “unknown” new wilt 
pathogens and create an 'ad hoc' collection and database defining the geographical origin 
of the samples, field devastation level, disease symptoms and characteristics (ICP, ICB, 
CGB, IBC, CSRL, SPARC). 

2. Characterize de novo collected samples from the 'ad hoc' collection using mycological 
tests (ICP, ICB) and VCG analysis (SPARC & CSRL) and molecular diagnostics tools 
(CGB, SPARC). 

3. Assay and reconfirm pathogenicity of 'ad hoc' collection samples in an artificial 
inoculation test of cotton seedlings in a greenhouse/growth chamber  environment (CGB, 
SPARC)   

4. Characterize the metabolomic and proteomic profiles of highly aggressive selected 
pathotypes (IBC and CGB). 

5. Train Uzbek scientists in traditional and molecular breeding (genomics) approaches for 
improving disease resistance (SCRL). 

6. Evaluate cotton germplasm accessions through artificial inoculation with “selected 
pathogens” to identify new sources of resistance (ICP, ICB, CGB, CSRL, SPARC). 

7. Develop mapping populations segregating for Fusarium and Verticillium wilt infection 
for genetic and QTL mapping resistance genes (CGB, ICP, CSRL). 

8. Identify host-plant resistance genes involve in Fusarium and Verticillium wilt disease and 
test these in the field (CGB, SPARC, CSRL). 

9. Develop new mechanisms of resistance to these pathogens, and elucidate existing 
resistance factors (SPARC, CBG, CSRL) 

Tasks to address Goals 1 to 9 above are assigned to research groups as shown under Time frame 
below. 
 
Justifications: It is essential that Uzbek scientists fully characterize their unique biotype, 
ascertain if a similar mechanism is operational, monitor and identify the spread of infection to 
new regions, identify aggressive genotypes using SNP and pathogenicity markers, and identify 
germplasm that is resistant/tolerant to their biotype.  USA scientists will develop new mechanism 
of resistance based on the unique biochemical characteristics of the pathovars and identify new 
sources of resistance. 
 
Timeframe:  

Goal
s  

ICP 
(Yr)

*  

CG
B 

(Yr)  
IBC 
(Yr)  

ICB 
(Yr)  

SPA
RC 
(Yr)  

SCR
L 

(yr) 
1  1-3  1-3  1-3  1-3  1-3  1-3 



 

 

2  1-2  1-2    1-2  1-2  1-2 
3    1-2      1-2   
4    2-3  1-3       
5    2-3        2-3 
6  2-3  2-3    1-3  2-3  2-3 
7  1-3  1-3         1-3 
8    1-2      1-2  1-2 
9       3           3   3 

* (Yr) = Years during which Goals will be accomplished. 
 
Budget: 
 

 
 
 

Group Salaries Materials & Supplies Travel  Contractual Overhead Total

ICP 60,000$           40,000$                        30,000$          $        5,000  15,000$          $    150,000 

CGB 30,000$           60,000$                        20,000$          ‐  10,000$          $    120,000 

IBC 25,000$           15,000$                        5,000$             ‐  5,000$             $       50,000 

ICB 10,000$           ‐ 5,000$             ‐  1,000$             $       16,000 

SPARC 40,000$          9,000$                         12,000$         ‐   ‐   $       61,000 

CSRL 34,000$          6,000$                         12,000$         ‐   ‐   $       52,000 

Total 199,000$         130,000$                      84,000$         5,000$          31,000$         449,000$     



 

 

Project	Seventeen	
 
Title: Screening of bioactive substances 
 
Name of Pl (s) with affiliation:  
1. Institute of the Chemistry of Plant Substances of the Academy of Sciences of the Republic of 
Uzbekistan 
2. Institute of Virology, Academy of Sciences of Uzbekistan 
 
Name of Collaborator(s) with affiliation: Departments of Biomedical Engineering and 
Medicine, Boston University 
 
Introduction: 
One of the most important problems of molecular biology and pharmacology is developing new 
drugs with anticancer and antiviral specific action and low toxicity. Plant compounds are good 
sources for cancer, viral and other diseases treatment. Natural polyphenols with high biologically 
activity like flavonoids, catechins, etc are actively involved in the redox processes of cells. It was 
determined that polyphenols have antiviral and antibacterial activity. Also these compounds 
possess anti-inflammatory, vasoactive, analgesic, antiallergic effect, hepatoprotective and 
cytotoxic properties, ability to activate or block estrogen receptors, and also reduce the risk of 
various oncological processes (Hodek et al., 2002). Modern anticancer drugs also included 
alkaloids (vinblastine, vincristine, vinorelbine, docetaxel, irinotecan, paclitaxel, etc.) and 
podophillotoxines (etoposide, teniposide), etc. 
The aim of the project is to study the effect of biologically active substances in vitro and in vivo, 
in order to find of substances with antitumor, antiviral, antioxidant, regenerative and proliferative 
activity with low cytotoxicity to normal cells. Highly experiences team of the Institute of the 
Chemistry of Plant Substances (ICPS), Academy of Sciences of Uzbekistan isolated more than 
1200 alkaloids, 350 glycosides, 500 coumarins, flavonoids, lactones, proanthocyanidins and 
phytosteroids.  Springer has published long-term work of ICPS in 2013. 'Natural Compounds: 
Plant Sources, Structure and Properties' details the properties of over 7,500 chemical compounds 
of the Central Asia’s plants. Many of the compounds have to be study for antitumor, antiviral, 
proliferative, regenerative, antioxidant and cytotoxic activity. 
 
Goals: 
To indentify inhibitors of the cancer growth cells, with low toxicity to normal cells. To study 
alkaloids, flavonoids, proanthocyanidins and phytosteroids in order to estimate antioxidants, 
antiviral, proliferators and regenerators activity. 
 
Tasks: 
1) To conduct primary screening of a number of alkaloids, flavonoids, proanthocyanidins 
(Buxaceae, Rutaceae, Zygophyllaceae, Papaveraceae, Convolvulaceae, Amaryllidaceae, 
Berberidaceae, Boraginaceae, Fumariaceae, Chenopodiaceae, Fabaceae, Liliaceae, etc.) and 
phytosteroids in vitro on normal and cancer cells to cytotoxic, anti-tumor, proliferative, anti-viral 
and anti-oxidant activity 



 

 

2) To screening in vivo of alkaloids, flavonoids, proanthocyanidins and phytosteroids for 
antitumor, antiviral and regenerative activity. 
 
Justifications: Due to this project will be screened plant substances with antioxidant, 
regenerator and proliferators activity on healthy cells as well as inhibitors of cancer growth cells 
and viruses. Based on these compounds will be developed new anticancer, antiviral etc drugs. 
 
Timeframe: 
2014 - 1) Preparation and cultivation of primary cultures of cells (fibroblasts, keratinocytes, 
liver) Primary screening of alkaloids (Buxaceae, Rutaceae, Zygophyllaceae, Papaveraceae, 
Convolvulaceae, Amaryllidaceae, Berberidaceae, Boraginaceae, Fumariaceae, 
Chenopodiaceae, Fabaceae, Liliaceae, etc.) in vitro on normal cell cultures: 
- To screening cytotoxicity and proliferative activity (Neutral red, MTT, ELISA collagen, real-
time PCR on mRNA of extracellular matrix proteins); 
- To indentify antioxidant activity (measurement MDA, activity of enzymes, determination of 
conjugated diene); 
- To indentify antiviral activity, in particular search interferon inducers. 
2) Primary screening of alkaloids (Buxaceae, Rutaceae, Zygophyllaceae, Papaveraceae, 
Convolvulaceae, Amaryllidaceae, Berberidaceae, Boraginaceae, Fumariaceae, 
Chenopodiaceae, Fabaceae, Liliaceae, etc.) in vitro of cancer cells (MTT-test) 
3) Screening in vivo alkaloids selected in the primary screening for antiviral and anti-tumor 
activity. 
2015 - 1) To conduct initial screening phytosteroids, proanthocyanidins and flavonoids with 
antioxidant, proliferative, anti-tumor and anti-viral activity in vitro on normal and cancer cells. 
2) Screening phytosteroids and flavonoids with antiviral, anti-tumor and regenerative activity in 
vivo.  
 
Budget: 300,000 USD: 
including Reagents - 70 000 USD 
Equipment - 100,000 USD 
Salary - 130 000 USD 
 



 

 

Project	Eighteen	
 
Title: Development of a screening ELISA test system to identify individuals using narcotics 
 
Name of PI(s) with affiliation: Institute of the Chemistry of Plant Substances, Uzbek Academy 
of Sciences (ICPS), Mirzo Ulugbek Str. 77, 100170 Tashkent, Uzbekistan 
Name of Collaborator(s) with affiliation: U.S. Centers for Diseases Control and Prevention. 
Office in Central Asia Region 
 
Introduction:  
In recent years drug abuse is becoming more widespread in the world and have a negative impact 
on the economy and the health of the nation. The current situation requires a package of 
measures aimed at addressing this problem. One of the areas is the development of new methods 
of analysis for the identification of persons using narcotic drugs. 
It is known that the most widely used at present in the world for the diagnosis of drug addiction 
based on immunochemical methods for determining the drug. These methods of the analysis 
based on identification of narcotics or the products of their metabolism. Such an approach to the 
diagnosis of substance abuse has a significant disadvantage, as it allows to diagnose drug 
intoxication only for 24-48 hours after taking the drug. This is related to the rapid clearance from 
the body of narcotic compounds. 
We will be developed ELISA test system for the detection of antibody binding derivatives of 
opiates, cannabinoids and amphetamines in saliva and serum of people who use drugs to 
diagnose the fact of the use of narcotic drugs in the more remote period after the last dose drug 
(up to 2 months) even in the absence of the drug and its metabolites in biological fluids. This will 
contribute to the early detection of people who use drugs at intervals over two days.  
Goals: development a test system for determining antibodies that bind derivatives of opiates, 
cannabinoids, and amphetamines in the saliva and blood of individuals using narcotics, based on 
enzyme-linked immunosorbent assay (ELISA). 
 
Tasks: 
For first year (2014) - 
A. Synthesis of conjugated antigens of morphine, ∆9-tetrahydrocannabinol, and phenylamine 
B. Selection of the support and optimal conditions for immobilizing antigens (of morphine, ∆9-
tetrahydrocannabinol, and phenylamine) 
C. Refining of the optimal composition of all test system components 
D. Selection of optimal conditions for performing the enzyme immunoassay 
For second year (2015) – 
E. Performing laboratory tests of the test system at research laboratories 
F. Determination of the sensitivity and specificity of test system at the National Reference 
Laboratory at the Uzbek Ministry of Health 
G. Selection of storage conditions and determination of the shelf-life of the test system 
H. Development of standard technical documentation (pharmacopoeial monograph, instructions 
for using the test system, production regulations) for registration in the Republic of Uzbekistan 
 
 



 

 

 
Justifications: 
The government of the Republic of Uzbekistan is financing the production of ELISA test systems 
in Tashkent. ELISA test systems for detecting HIV, hepatitis B and C viruses, and the causative 
agent of syphilis have been developed at the Institute of the Chemistry of Plant Substances of the 
Uzbek Academy of Sciences. 
The development in Uzbekistan of its own test system to identify individuals using recreational 
drugs will provide the opportunity for local manufacturers of the diagnostic ELISA test system to 
begin its mass production in the near future using their existing production capacities; this will 
allow performing the diagnosis of addiction at the required level. 
In recent years, drug abuse has been on the rise in scale in the world as a whole and in our 
country in particular; it adversely affects the economy and law and order and poses a threat to the 
health and safety of the nation. Implementing this project will promote the health security of the 
Republic of Uzbekistan. 
The developed test system can be recommended for mass screening of the population, especially 
young people, for the detection of latent forms of drug abuse in the absence of clinical signs of 
disease, and to determine special people doing particularly important work associated with risk. 
 
Timeframe: 2014-2015 
 
Budget: 
No Equipment Units Cost of equipment, USD 
1 Automated 

Microplate Reader  
1 5.000 

2 Automated 
Microplate Washer 

1 8.000 

3 Digital Incubator 
with Shaker 

1 7.000 

4 Freeze dryer 1 25.000 
5 System for 

membrane filtration 
(ultrafiltration) of 
proteins 

1 50.000 

6 Materials and 
reagents 

 85.000 

7 Salary  120.000 
 TOTAL sum 300 000 
 
Participants: 
1) Prof. – 1 
2) PhD – 4 
3) MS - 3 
4) MS’s students - 4 
Total participants: 12 
 



 

 

Project	Nineteen	
 

Title: Simultaneously detecting of Ureaplasma species by Real Time PCR 
 

Name of PI(s) with affiliation: Institute of the Chemistry of Plant Substances, Uzbek Academy 
of Sciences (ICPS), Mirzo Ulugbek Str. 77, 100170 Tashkent, Uzbekistan 
Name of Collaborator(s) with affiliation: U.S. Centers for Diseases Control and Prevention. 
Office in Central Asia Region 
 

Introduction: The genus Ureaplasma belongs to the Mycoplasmataceae family. Ureaplasmas 
are small prokaryotic cells that lack a cell wall. Previously, there was only one known species 
found in humans (Ureaplasma urealyticum) comprising 14 serotypes. Since 2002, it was 
proposed subdividing this species into U. parvum, comprising serotypes 1, 3, 6, and 14; and U. 
urealyticum, comprising serotypes 2, 4, 5, and 7 through 13. These subtypes cannot be 
distinguished from each other with routine microbiological methods and are, therefore, usually 
referred to as Ureaplasma species. They are found in the lower genital tract of nearly 50% of 
pregnant women as part of the normal vaginal flora. However, in some cases, Ureaplasma 
species have interfered with normal fetal development by causing an ascending infection. The 
reason for this infection is not fully understood but may be associated with the virulence of the 
microorganism, the host immune system, or local factors present in the lower genital tract. 
Species differentiation might be important because previous investigations suggest that 
nongonococcal urethritis and an adverse pregnancy outcome with respect to birth weight, 
gestational age, and preterm delivery are implicated with the presence of U. urealyticum and not 
with U. parvum. 
Quantitative real-time PCR presents an interesting option because the strains can be 
differentiated together, with evaluation of the microbial burden in the lower genital tract. 
Moreover, PCR can be performed within two hours because of the elimination of post 
amplification handling. 
We will design primers for the detection and distinction of Ureaplasma parvum and U. 
urealyticum by Real-Time PCR. The specificity of the multiplex species-specific PCR will be 
determined by testing corresponding American Type Culture Collection (ATCC) type strains.  
Multiplex real-time PCR will be more sensitive than traditional PCR in distinction the two 
Ureaplasma species. Rapid detection of the Ureaplasma spp. mba or urease genes will be 
available by PCR protocols as well as species and serovar-specific primers. These assays provide 
quick and reliable means for investigating pathogenicity of ureaplasmas at the serovar level. 
 

Goals: Development of RT-PCR conditions to determine of local species of U. urealyticum and 
U. parvum quantity in a single amplification reaction. To design primers for the detection and 
distinction of Ureaplasma parvum and U. urealyticum by Real-Time PCR. 
 

Tasks: 
For first year (2014) - 
A. Determination of minimum gene expression level of infection. 
B. The analysis of sequence Ureaplasma local strains. 
C. Design and synthesis of modified primers. 
For second year (2015) – 



 

 

D. Compilation and optimization of the PCR protocol. 
E. Conducting comparative clinical trials of the developed test systems. 
F. Publication the resultsat peer-reviewed journals. 
 

Justifications: 
U. urealyticum, and U. parvum are small, fastidious bacteria belonging to the Mollicutes class. At 
least 14 serovars have been identified in human ureaplasmas; U. parvum contains serovars 1, 3, 
6, and 14, while U. urealyticum contains the remaining 10 serovars, 2, 4, 5, 7, 8, 9, 10, 11, 12, 
and 13.Ureaplasma species can cause acute urethritis and have been associated with bacterial 
vaginosis, preterm birth, and neonatal respiratory disease.These infections pose a risk for 
infertility treatment and resulting pregnancies. 
In this investigation, a PCR assay will be developed in order to identify and differentiate these 
genital infections; U.urealyticum and U.parvum in women suffering from various genital 
disorders in a single amplification reaction. 
Real-Time PCR method is additional advantage of discrimination between the two Ureaplasma 
species. The advantage of RT-PCR technique is able to detect and quantify DNA in a single 
amplification reaction. It is used for rapid detection of different pathogens simultaneously, as 
well as for identification of different genetic disorders.  
Rapid detection of the Ureaplasma spp. mba or urease genes will be available by PCR protocols 
as well as species and serovar-specific primers.  
 

Timeframe: 2014-2015 
 

Budget: 
No Equipment Units Cost of equipment, USD
1 3500 Genetic Analyzer Applied 

Biosystem 
1 120.000  

2 BIO RAD CFX96 Real Time PCR 
Thermal Cycler Complete qPCR 
Quantitative PCR, Applied Biosystem) 

1 35.000 

3 Vertical Laminar Flow Workstation: 
SS) 

2 30 000 

4 Centrifuge 1 unit for PRC; 
1 unit with cooling, 

1 unit regular 

15 000 

5 Lyophilization 1 20 000 
6 Freezer 1 15 000 
7 Other lab equipment and reagents  100 000 
8 Salary  120.000 
 TOTAL sum 450 000 
 

Participants: 
1) Prof. – 1 
2) PhD – 4 
3) MS - 5 
4) MS’s students - 2 
Total participants: 12. 



 

 

Project	Twenty	
 
Project Title: Diagnosis of HIV drug resistance. 
 
Name of Institutions involved:  

1) Institute of the Chemistry of Plant Substances, Uzbek Academy of Sciences (ICPS) 
2) Research Institute of Virology, Uzbekistan 

Name of USA Collaborator: U.S. Centers for Diseases Control and Prevention.  
 
Introduction - The key to a long life with HIV is highly active antiretroviral therapy (HAART), 
the HIV medications that changed the lives of all those affected and infected with HIV. In 
addition to the direct effect HAART plays a preventive role. Low viral load secures prevention 
of virus transmission to others.  However, the efficacy of HAART is could be ensured in case the 
virus is sensitive to prescribe drugs.  
The HIV virus has a high mutation capability, allowing it to quickly develop resistance to 
antiviral therapy. With the development of drug resistance HAART therapy no longer inhibit the 
reproduction of the virus, leading to treatment failure and increase the risk of transmission of the 
virus. Monitoring of HIV resistance is an integral part of HAART treatment in all developed 
countries. Early detection of resistance, allows timely to change the treatment scheme and 
prevent the virus from replicating in the body. 
 
The aim of project: Developing of country specific PCR diagnostic test kits for monitoring of 
drug resistance HIV in Uzbekistan. 
 
Work Schedule: 
Tasks for first year (2014) - 

A. Determination of prevalence and characteristics of HIV drug resistance among 
naive cases and patients receiving HAART. 

B. Analyze of nucleotide sequences of HIV-1 and HIV-2 
C. Design and synthesis of primers. 

Tasks for second year (2015) -  
D. Creation of PCR protocols and their optimization. 
E. Conducting comparative clinical trials of the developed test systems. 
F. Organization of monitoring for resistance of HIV infection in Uzbekistan on the 

basis of the RT PCR method. 
 
Justifications - Identification of resistance is based on detection of mutations in the virus gene 
by sequencing method. This method allows determining the sequence of nucleotides in a gene, 
and comparing with the known sequence can identify areas in which the mutation occurred. This 
method is highly informative, but it requires special equipment, high material costs and carrying 
out testing spends a lot of time. This limits the use of this method in public health practice. 
Currently sequencing is only available in research institutes for research purposes. Real-time 
PCR method is most affordable method in Public Health sector in Uzbekistan. There are test-kits 
for the detection of resistance by PCR available on the world market, but there are a number of 
difficulties to use them in Uzbekistan: 



 

 

First, the number of mutations that cause resistance, significantly more than the number of 
prescribed drugs, and the purchase of test kits and their use cannot be covered by the state 
budget.  
Second, test systems manufactured in other countries or continents not take into account 
local characteristics of the virus circulating in the territory of Uzbekistan (for example, the 
prevalent genotype, the level of primary resistance and etc.). In addition, of the public 
procurement system does not allow flexibility to respond to changing trends in the 
epidemiology of HIV. 
Thus, the solution in this situation is to develop and implement a monitoring system for HIV 
resistance based on the method of real-time PCR to the specifics of the virus circulating in 
the territory of the Republic of Uzbekistan. 

 
Expected Results: Development of the national monitoring system for HIV resistance in 
Uzbekistan based on Real Time PCR diagnosis. 
 
Duration of Project: 2014-2015 y. (see work schedule). 
 
Budget (Costs):  
Lab equipments:  

1) 3500 Genetic Analyzer Applied Biosystem – 120.000 USD 
2) Applied Biosystems ABI Series DNA Synthesizer - 60.000 USD 
3) Other lab equipments  – 20.000 USD 
 
Reagents: restriction enzymes, polymerases, DNA&RNA modifying (cloning) enzymes, 
dNTPs, gene expression & protein tools etc. - 100.000 USD 
Salary: 120.000 USD (project’s staff – 12 persons) 

 
Total: 420.000 USD 
 
List of Participants: 
Institute of the Chemistry of Plant Substances, Uzbek Academy of Sciences (ICPS)   

1) Prof. Azimova Sh.S. – Head of Department of Molecular genetics (ICPS) 
2) PhD. Sasmakov S.A. – project manager 
3) PhD. Pijakina G. A. 
4) PhD. Muminova M. 
5) MS. Mahnyov А.А. 
6) MS. Mansurov D. 
7) MS. Simahina Е.А. 
8) MS. Tosheva N. 

Research Institute of Virology, Uzbekistan 
9) PhD. Renat Latipov – Deputy director for science 
10) Dildora Sekler 
11) Evgeniya Kazakova 
12) Nargiza Ibodullaeva 

Total participants: 12. 
 



 

 

Project	Twenty	One	
 
Project Title: Development of new isoform-specific inhibitors of the Na,K-ATPase, as potential 
safe cardiotonic and anticancer drugs, by testing the compounds from local natural sources of 
Uzbekistan 
 
Name of PI(s) with affiliation: ShahloTurdikulova, Institute of Bioorganic Chemistry 
Academy of Science, Center of High Technology, Institute of the Chemistry of Plant Substances 
Academy of Science.  
Name of Collaborator(s) with affiliation: Olga Vagin, University California Los Angeles, 
School of Medicine, Department of Physiology, Membrane Biology Laboratory, PI from US side  
 
Introduction: 
The Na,K-ATPase is an ion transport enzyme expressed in the plasma membrane of virtually all 
animal cells. The Na,K-ATPase generates ion gradients essential for regulation of the membrane 
potential, ion homeostasis, intracellular transport of various solutes, neuronal signaling, and 
muscle contraction. Cardiotonic steroids (CTSs), highly specific inhibitors of the Na,K-ATPase, 
have been in clinical use for many years for the treatment of heart failure. Inhibition of Na,K-
ATPase by CTSs in cardiac myocytes elevates intracellular Na+ that leads to increased 
intracellular Ca2+ via Na-Ca exchange to induce inotropic activity in heart failure patients. The 
cardiac glycosides, such as digitoxin and digoxin, have toxic side effects due to an excessive 
inhibition of the Na,K-ATPase activity that is essential for cell survival. CTSs are specific 
ligands of the catalytic α subunit of the Na,K-ATPase. There are four isoforms of the α subunit. 
The α1 isoform is ubiquitously expressed, while α2, α3 and α4 are expressed in a tissue-specific 
manner. Of the three isoforms expressed in the heart (α1-α3), the α2 plays a key role in cardiac 
muscle contraction. Therefore, an α2-selective cardiac glycoside should induce cardiac 
muscle contraction with minimal cytotoxic effects and hence act as a safer cardiotonic 
agent. In addition, recent data have demonstrated both that cancer cells have both altered 
isoform composition of the Na,K-ATPase and increased sensitivity to cytotoxic effects of CTSs. 
Particularly, the elevated expression of the α3 isoform has been found in several cancers, 
suggesting potential benefits of α3-selective CTSs as anticancer drugs. 
Therefore, it is possible that the α3-selective cardiac glycosides may be potentihelp to develop a 
novel anti-cancer drug , 
Goals: The main objective of this project is finding the isoform-specific inhibitors of the Na,K-
ATPase, by testing the cardiotonic steroids-like compounds isolated from plants and animals of 
Uzbekistan. 
 
Tasks and justification: 
1. Isolate and characterize natural cardiotonic steroid-like compounds from endemic plants 
and animals of Uzbekistan. The library of biologically active natural compounds from endemic 
plants and animals was collected for several years at the Institute of the Chemistry of Plant 
Substances and Institute of Bioorganic Chemistry of Uzbekistan Academy of Sciences. Published 
in 2013, the series of ten books named “Natural Compounds, Plant Sources, Structure and 
Properties” describe more than 5000 compounds. Several steroid-like compounds containing a 
core structure similar to cardiac glycosides have been found in many local herbs and animals, 



 

 

suggesting that some of these substances may possess therapeutic effects via inhibition of Na, K-
ATPase in a manner similar to cardiac glycosides. More than 25 steroid glycosides with 
determined structure was isolated and three of them Erysimoside, Olitoroside, Corchoroside A, 
approved for medical use as cardiotonic agent in former USSR countries. We will select the 
number of compounds from the library, extract them from its natural sources, purify by methods 
of preparative chromatography and confirm the identity with the structure described in the 
library. 
 
2. Determine isoform specificity of selected cardiotonic steroids-like compounds. The major 
differences between the α-isoforms of NaK-ATPase are found in the N-terminus domain, the M4-
M5 transmembrane domain and the extracellular loop (H1-H2). This extracellular loop 
comprises the important CTS carbohydrate binding region of the enzyme complex. The wide 
variations in structure of different cardiotonic steroid-like compounds described in the library 
will likely allow us to find α-isoform specific inhibitors. We will test the inhibitory effect of 
selected CSTs for the different α-isoforms of Na,K-ATPase by using microsome membrane 
fraction isolated from hog heart, kidney and brain. These tissues are known to have distinct 
composition of α isoforms. The heart and brain have α1, α2 and α3 isoforms, while kidney 
contains almost exclusively the α1 isoforms. By determining both the constant of inhibition, Ki, 
for each compound and the isoform composition in isolated membranes, we will be able to find 
the isoform-selective inhibitors.  
The proposed studies will allow us to find the isoform-selective inhibitors of the Na,K-ATPase 
and could help to develop a safer inotropic drug for the heart failure as compared with clinically 
used cardiac glycosides. In addition, isoform-selective CTSs may be helpful for developing new 
anti-cancer therapies.  
 
Timeframe – 3 years 
 
Budget – $ 300 000  

 
Contacts: 
ShahloTurdikulova, PhD 
Institute of Bioorganic Chemistry Academy of Science Republic of Uzbekistan 
100125, Tashkent, Mirzo Ulugbek district, Mirzo Ulugbek str., 83. Uzbekistan, Phone: + 99871-
262-2766; Fax: 99871-262-7063, e-mail: shahlo.ut@gmail.com 

 
Olga Vagin 
Department of Physiology, School of Medicine, UCLA 
11301 Wilshire Blvd, VAGLAHS/West LA, Building 113, Room 324, Los Angeles, CA 90073. 
Phone: 310-478-3711x42055; Fax: 310-312-9478; E-mail: olgav@ucla.edu 
 



 

 

Project	Twenty	Two	
 

Project Title: Evaluation of phytochrome-derived RNAi genotypes against drought and salt 
stresses in cotton.  
 

Name of PI(s) with affiliation: 
Ibrokhim Abdurakhmonov, Center of Genomics and Bionformatics, Academy of 
sciences of Uzbekistan, Ministry of Agriculture and Water Resources of Uzbekistan, 
“Uzcottonindustry” association.University street-2, Kibray region, Tashkent 111 215, 
Uzbekistan: Phone: +998-712-691-832; Fax Number:+998-712-690-097; Email Address: 
genomics@uzsci.net 

 

Name of Collaborator(s) with affiliation: 
 

 Drs. Sukumar Saha and Johnie Jenkins, Genetics and Precision Agriculture Research; 
810 HIGHWAY 12 EAST; MISSISSIPPI STATE, MS, 39762, Room 104; Phone: (662) 
320-7386; Fax: (662) 320-7528; Email: Johnie.Jenkins@ars.usda.gov; 
Sukumar.Saha@ars.usda.gov 

 Dr. Mauricio Ulloa; USDA-ARS, SPA, Cropping Systems Research Laboratory; 3810 
4th Street, Lubbock, TX 79415; Phone: 806-723-5217; email: 
mauricio.ulloa@ars.usda.gov 

 Dr. Alan E. Pepper, Associate Professor, Biology Department, Texas A&M University, 
College Station, Texas 77843, USA; Phone: 979-845-2518; Email: 
apepper@bio.tamu.edu 

 Dr. Joy K. Ward , Associate Professor and Wohlgemuth Faculty Scholar; University of 
Kansas; Ecology & Evolutionary Biology 

 Dr. Kelly Caylor, Princeton University, Assistant Professor of Civil and Environmental 
Engineering, E405 Engineering Quad , Phone: 609-258-4614, Email: 
kcaylor@princeton.edu  

 

Introduction: Soil salinity and drought stress accounts for large reductions in the yield of a wide 
variety of crops worldwide. The area of salt-affected land is very large (estimated around 109 ha), 
and rapidly increasing due to increased irrigation, farming practices in arid zones, and global 
warming. Sustainability and bio-security of crop production is pivotal for Uzbekistan economy 
because agriculture accounts for 24-28% of total GDP of Uzbekistan (State Statistics report, 
2007: http://www.gov.uz/en/helpinfo/agriculture), cotton’s share being 11-17% of country's 
export (Campbell et al. 2010; Abdurakhmonov et al. 2012). However, there is a noticeable 
downward trend in cotton production during the past decades. The decrease in area allocated to 
cotton sowing is attributed to issues concerning food security and problems with irrigation and 
soil salinisation. Water deficiency and high temperature, combined with saline conditions, are 
seriously affecting crop production and yield lost and so the economy from year-to-year. This 
problem may be significantly aggravated due to global warming  and CO2 increase 
(http://www.climate.uz). The utilization of available freshwater resources for irrigation of cotton 
plantations causes many ecological problems in the region, including soil salinity and human 
population health issues, mainly associated with decreasing the level of Aral Sea basin, which 
became a global problem for the past decades (Zubairov, 1996; Musabekov et al., 2001 



 

 

http://www.unicef.org/uzbekistan/wes.html).  Plant phytochrome gene family is vitally involved 
in plant stress tolerance such as drought and salt due to their wide range gene expression control 
of plant developmental genes including plant hormones and their signal transduction systems.  
 For the past decade period, we have worked closely with USA scientist under Former 
Soviet Union (FSU) Cooperation programs and have developed an efficient collaborative 
program to address the agricultural issues regarding cotton production and improvement. During 
2003-2009, through the research grants  funded by USDA/DOS including the projects P121 and 
P121B, we  developed RNAi-based gene-silencing technology, causing vigorous root and 
vegetative growth, early-flowering, up to 8 mm (25%) increase in fiber staple length, and an 
improvement in other major fiber characteristics as well as 18% increase in seed cotton yield. 
This phytochrome gene-based RNAi technology was jointly applied for patenting in the USA 
(USPTO:13/445696) and Uzbekistan (IAP20120069) in 2012. Because of long root system, the 
RNAi cotton lines are very interesting genotypes to evaluate salt  and drought resistance 
characteristics. 
 

Goal: Objective of this proposal is to evaluate the drought and salt tolerance characteristics  as 
well as potential direct positive effects of rising CO2 of phytochrome derived RNAi lines 
developed through our past decade collaboration with Partner USA laboratories of this proposal.  
Scopes: We target to investigate various independently transformed phytochrome-derived RNAi 
genotypes salt, drought tolerance and potential direct positive effects of rising CO2, via testing 
them in optimal and harsh climatic conditions. With identification of tolerant characteristics, 
candidate RNAi genotypes will be subjected for comparative profiling of functional genes 
(transcriptomes/exomes) using advances of 21st century new generation sequencing platform. We 
will annotate and identify gene ontology (GO) molecular functions of sequenced signatures using 
in silico bioinformatics tools, suggesting useful genetic sequences for plant biotechnology and 
genome editing applications. We will also train young genomics scientists through this proposal. 
If funded and we succeeded well, results of the project will be very important to safeguard cotton 
in both countries and worldwide. We will educate and prepare young generation, well-qualified 
scientist who clearly understand and have an innovative visions to continue biosecurity 
investigations in both countries.  
 

Tasks and Timeframe: 
 

Task Name Years 

2014 2015 

1 Evaluation of phytochrome-derived RNAi cotton genotypes against 
salt and drought stresses as well as potential direct positive effects of 
rising CO2. 

XXXXXX XXXXXX 

2 Comparative transcriptome profiling of RNAi genotypes to identify 
sequence signatures contributing to stress tolerance.  

   XXXX XXXXXX 

3 Training for young scientists on novel genomics technologies used 
through the project.  

XXXXXX XXXXXX 

 
Budget: 500 000 USD: Salary ($150 K), training ($50K), equipment and reagents ($280K), 
overhead costs ($20K). 
 



 

 

 

Appendix	Five	

Invitation	letter	to	Uzbek	scientists	
from	the	University	of	Michigan	

Medical	School	
 

GILBERT S. OMENN, M.D., PH.D. 
DIRECTOR, CENTER FOR COMPUTATIONAL MEDICINE & 

BIOINFORMATICS 
PROFESSOR OF INTERNAL MEDICINE, HUMAN GENETICS & PUBLIC HEALTH 
100 WASHTENAW AVENUE, RM. 2065 PALMER COMMONS  
UNIVERSITY OF MICHIGAN 

ANN ARBOR, MI  48109-2218 
PH: 734-763-7583   FAX: 734-615-6553  E-MAIL: gomenn@umich.edu 
 
8 May, 2013 
 
Dr. Norman Neureiter 
Ms. Gwen Coat 
AAAS 
Washington DC 
 
RE:     Uzbekistan-United States Initiative for Scientific Cooperation 
            Opportunity in Proteomics at the University of Michigan 
 
Dear Norm and Colleagues: 
 
We are pleased to offer a scientific training opportunity at the University of Michigan in the area 
of PROTEOMICS.  This is a rapidly advancing field, crucial to the functional interpretation of 
genomic analyses and to linking genes and phenotypes in health and disease. 
We have experience and interest for a wide range of organisms, including human, microbial, and 
plant species. 
 
We would be pleased to host a qualified Uzbek scientist, covering local costs.  The individual 
would need to have travel support and a continuing basic salary. A logical period would be 
approximately 3 months. 
 



 

 

Four of us would participate in mentoring the visiting scientist, engaging that individual in the 
laboratory along with our predoctoral and postdoctoral trainees, and welcoming the visitor to our 
own seminars and others throughout the institution: 
 
1. Alexey Nesvizhskii, PhD, (Russian-speaking), Associate Professor of Pathology and of 
Computational Medicine & Bioinformatics; internationally renowned leader in statistics and 
informatics for proteomics mass spectrometry data, with new analytical tools and a focus on 
protein-protein interactions; nesvi@umich.edu.  
 
2. Philip Andrews, PhD, Professor of Biological Chemistry and of Computational Medicine & 
Bioinformatics; leading figure in mass spectrometry analytical technology platforms, founder of 
the Tranche data-sharing system, and specifically interested in phospho-proteomics; 
andrewsp@umich.edu. 
 
3.  Yang Zhang, PhD, Associate Professor of Computational Medicine and Bioinformatics and of 
Biological Chemistry; world-leading innovator of computational algorithms for protein folding, 
protein conformations, prediction of functional features such as docking with small molecules, 
winner of the international CASP competition 2006, 2008, 2010, and 2012; Dr. Zhang’s group 
recently has been working on the structure and function of plant resistance proteins against plant 
pathogens, which might be interesting to the scientists in agricultural genomics; 
zhng@umich.edu.  
 
4.   Gilbert Omenn, MD, PhD, Professor of Computational Medicine & Bioinformatics, Internal 
Medicine, Human Genetics, and Public Health; chair of the global Human Proteome Project 
(www.the-hpp.org) and especially interested in analyses of alternative splice isoforms of proteins 
and their differential expression in cancers; gomenn@umich.edu; 
www.ccmb.med.umich.edu/omenn. 
 
We are not able to come to Washington DC for the Joint Workshop 13-15 May, but we welcome 
inquiries via email, as listed above. 
 
We are confident that our visiting scientists from Uzbekistan would have a productive and 
enjoyable experience here at the University of Michigan, in Ann Arbor, Michigan.  You can learn 
a lot about our programs and large faculty at our website www.ccmb.med.umich.edu.  
 
We would coordinate in all regards with the AAAS and the Uzbek Academy of Sciences. 
   
Sincerely yours, 

   
Gilbert S. Omenn, M.D., Ph.D. 
Professor of Internal Medicine, Human Genetics and Public Health 
Director, Center for Computational Medicine and Bioinformatics 
Former Executive Vice-President for Medical Affairs, University of Michigan,  
  and CEO, University of Michigan Health System 



 

 

 

 


