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CURRICULUM VITAE

HELEN BENEŠ, Ph.D.
PRESENT TITLE:  Research Associate Professor

ADDRESS



   Department of Neurobiology and Developmental Sciences
   University of Arkansas for Medical Sciences, Slot 510

   4301 West Markham St.

   Little Rock, AR  72205

   Tel.:  (501) 686-5782 (office); 526-6484 (lab) 



   FAX:  (501) 686-6382

   e-mail:  beneshelen@uams.edu

EDUCATION
1972-73
Cours de Civilisation Française à la Sorbonne, Université de Paris, Paris, Fr.

1973

B.A., cum laude, Harvard University, Cambridge, MA; major in French language and literature; minor in Biology.

1983

Ph.D., Dept. of Anatomy, University of Arkansas for Medical Sciences (UAMS), Little Rock, AR; Advisor:  M. Donald Cave; Dissertation title:  "A Study of the 5S rRNA Genes of the House Cricket, Acheta domesticus."

1998

Summer Institute in Statistical Genetics, North Carolina State University, May 28-June 12; Raleigh, N.C. 

PROFESSIONAL APPOINTMENTS
1971-72
Undergraduate Research Assistant; Dr. Fotis C. Kafatos, Harvard Biological Laboratories, Harvard University, Cambridge, MA.

1974-76
Technician; Dr. Gary L. Huber, Beth Israel Hospital, Harvard Medical School, Boston, MA.

1976-77
Research Assistant; Dr. James J. Daly, Department of Microbiology, UAMS, Little Rock, AR.

1978-80
Visiting Graduate Student; summers only; Dr. F.C. Kafatos, (as above).

1983-84
Foreign Research Associate; Dr. J.A. Lepesant, Institut Jacques Monod, Centre National de Recherche Scientifique (C.N.R.S.), Paris, France.

1984-86
Postdoctoral Fellow; Dr. Samuel Goldstein, Division of Gerontology Research, Department of Medicine, UAMS, Little Rock, AR.

1986-88
Instructor; Department of Biochemistry, UAMS, Little Rock, AR.

1988-95
Assistant Professor; Department of Biochemistry and Molecular Biology, UAMS.

1991

Foreign Research Scientist, Institut Jacques Monod, C.N.R.S., Paris, France; collaboration with Dr. J.A. Lepesant; (July-Dec., 1991)

1995-2001
Research Assistant Professor; Department of Biochemistry and Molecular


Biology, UAMS.

2001-2002 Research Assistant Professor; Department of Anatomy and Neurobiology,

UAMS.

2002-

Research Associate Professor; Department of Anatomy and Neurobiology,

    present
UAMS.

MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS  *current

   American Society for Biochemistry and Molecular Biology (ASBMB)*

   
Member, Committee for Equal Opportunities for Women (1990-1993)

   American Association for the Advancement of Science (AAAS)*

   Genetics Society of America* 

   Entomological Society of America*

   American Society for Bone and Mineral Research

   Arkansas Biotechnology Association*

   Arkansas Academy of Science

   Association for Women in Science 

GRANTS AND AWARDS
1981


Graduate Research Award, UAMS, Little Rock, AR. "5S rRNA Genes of the Cricket"

1984


Research Fellowship, Fondation pour la Recherche Medicale, Paris, France.  "Transformation in Drosophila."
1986


Principal investigator (P.I.):  Institutional Pilot Study Grant, UAMS, Little Rock, AR. "Mapping of Regulatory DNA Sequences in a Drosophila Gene." 

1987-90

P.I.:  Research Grant (including ROA & REU supplements), Developmental Biology Program, National Science Foundation. "Regulated Expression of a Drosophila Larval Serum Protein Gene." 

1989-91

P.I.:  American Cancer Society, UAMS Institutional Grant.  "Differential Expression of a Drosophila Gene in Adults and Larvae." 

1992-94

P.I.:  Research Grant, United States Department of Agriculture.  "Studies of Serum Protein Expression and Function for Control of the Medfly." 

1992-93

P.I.:  Research Grant, Arkansas Science & Technology Authority.  "Studies of Larval Serum Protein Expression for Mosquito Control." 

1994-97

P.I.:  Research Grant, National Institutes of Health (NIAID).  "Hexameric Serum Protein Expression in the Mosquito." 

1997-99

Co-I.:  Research Grant (D.F. Grant, P.I.), Arkansas Science & Technology Authority.  "Molecular Interference with the Mosquito's Vector Potential." 

1997-99

P.I.:  Bridging Grant, National Institutes of Health (NIAID).  "Expression and Fate of Mosquito Hexamerins." 

1996-01

Research scientist; Program Project Grant (S.C. Manolagas, P.I.; UAMS), National 





Institutes of Health (NIA)."Molecular and Cellular Mechanisms of Osteoporosis." 

1998


Teaching Award, General Excellence Fund at Univ. of Arkansas for Med. Sci.; 

Dept. of Biochem. & Molec. Biol.for both graduate and medical student teaching.

1998-99

Co-I.:  Pilot Study Grant (P. Zimniak, P.I.), UAMS. "Electrophilic Lipid Peroxidation





Products in Aging."

Active Research Support
- NIH
P.I. (35%); “Sex-Specific Gene Activity in the Mosquito Larva” (R01 AI4738-A1); Project Period:  2/01/02-1/31/07.  The major goal of this project is to define the sex-specific regulatory sequences responsible for expression of the Hexamerin-1.2 gene of the autogenous mosquito, Aedes atropalpus.  Transgenic mosquitoes and flies will be used for functional assays in vivo; transfection of cultured insect cells will characterize the role of the putative gene regulator, doublesex.  

- NIH
Co-I. (5%); “Glutathione Transferases and Oxidative Stress Toxicology” (R01  ES07804); P.I.:  Piotr Zimniak; Project Period:  8/01/01-7/31/06.  The major goals of this project are to characterize the physiological role of 4-hydroxynonenal metabolism catalyzed by mGSTA4-4 in a knockout mouse lacking the enzyme, and in transfected cells.  H.B.’s specific role is to map the regulatory response elements of the murine GstA4 gene.  

- NIH
Co-I. (20%); “Partnerships for Biomedical Research in Arkansas” (RR-01-005G); P.I.: Lawrence Cornett; Project Period:  9/30/01-10/31/04.  The goals of this project are to create the Arkansas Biomedical Research Infrastructure Network (BRIN) to build biomedical research capacity in Arkansas; increase the number of faculty with extramurally funded research programs and stimulate undergraduate students to pursue careers in the biomedical sciences.  H.B. is the associate director of the Arkansas BRIN with specific responsibilities for direction of the Biotechnology and Mentoring Cores (for more details, see p. 14 below).  

- NIH
Co-I. (25%); “Role of Lipid Peroxidation and 4-Hydroxynonenal in Aging” (R01 AG 18845A1); P.I.:  Piotr Zimniak; Project Period:  3/01/02-2/28/07.  The goal of this proposal is to create transgenic Drosophila lines with inducible and tissue-specific expression of several mammalian GSTs, some of which have the ability to conjugate 4-hydroxynonenal or to reduce lipid hydroperoxides through their glutathione peroxidase activity.  The lines will be used to evaluate, under normal and stressed conditions, the effects of 4-hydroxynonenal metabolism on biochemical markers of aging and on life span. 

Participation in Program Project:

 - NIH
Co-I. (25%); “Metabolic Mechanisms Limiting and Protecting Longevity” (P01-AG20641-A1); P.I.:  Robert J. Shmookler Reis; Piotr Zimniak, Project Leader; Project Period:  2/01/03-1/31/08. “Lipid Peroxidation and Aging in Invertebrate Models”.  The goals of this proposal overlap in part with the RO1 described above.  In addition to transgenic Drosophila, the hypothesis will be tested in the nematode, C. elegans.  

PATENTS
   - Provisional Patent Application:  “A Female-Specific Promoter for Insect Control”, 60/314463, filed 8/01; Helen Beneš, Stanislav O. Zakharkin and Violetta V. Headley, inventors.
RESEARCH EXPERIENCE AND CURRENT INTERESTS
Previous Experience:

- Developmental Expression of Silkmoth Chorion Genes (Kafatos Lab)

- Electron Microscopy of Alveolar Macrophages from Rats Exposed to Cigarette Smoke


(Huber Lab)

  - Screening of Drugs Active against the Protozoan, Trichomonas vaginalis (Daly Lab)

  - Recombinant DNA Techniques for the Isolation of Cricket rRNA Genes (Kafatos Lab)

- Regulated Expression of Larval Serum Protein Genes in the Fruitfly, Drosophila


 melanogaster; Genetic Transformation of Drosophila (Lepesant Lab)

- Cloning of Genes Active in the Arrest of Cell Proliferation:  A Comparison of Quiescent and


Senescent Human Fibroblasts (Goldstein Lab)

- Mapping of Cis-Acting Elements Responsible for Tissue- and Hormone-Regulated


Expression of the Drosophila Lsp-2 Gene (Beneš Lab)

- Characterization of Hexameric Storage Proteins (Hexamerins) and Their Genes in


Mosquitoes (Beneš Lab)

- A Search for Mutants in the Drosophila LSP-2 Gene (Beneš Lab)

- Mapping of Osteopenia-Associated Quantitative Trait Loci in the Mouse Map (Reis Lab)

Current Interests:  see p. 11 for more details 

 - Regulated Expression of Hexamerin Genes in Mosquitoes:  Molecular Basis for Tissue- and

Sex-Specific Gene Activity in Larvae

 - Development of Molecular Genetic Techniques for Alternative Insect Control Strategies

 - Roles of Glutathione Transferases in Protection against Oxidative Damage during Aging

- Lipid Peroxidation Products as Signaling Molecules during Development

TEACHING EXPERIENCE
Courses  

  Department of Biochemistry & Molecular Biology (1990-2001)

- Graduate program:  Genetic Biochemistry (1996-2001):  lectures; Biochemical


Methods:  lectures and course direction (1993-4; 1998-2001)


    - Medical school program:  Medical Biochemistry:  lectures and problem-based learning


 sessions (1990-2000). 

  Department of Anatomy
    - Medical school program:  


- Graduate teaching assistant (1978-80) in Gross Anatomy, Microanatomy (human



embryology & histology), Neuroscience.

- Laboratory instructor (1997-present) in Gross Anatomy:  lectures and labs.

- Lecturer (2001) in Microanatomy.

- Graduate program:  Cell Biology (1997-present); Gene Expression (2001-present):  lectures
Teaching Award
1998
General Excellence Fund, Univ. of Arkansas for Med. Sci.; for both graduate and medical student teaching in the Dept. of Biochem. & Molec. Biol. at UAMS.

Mentoring 

Faculty:

 - Dr. Rebecca Willis, Dept. of Chemistry, Southern Arkansas University; summer research

     projects from 1995-2002, supported by research stipends from SAU to Dr. Willis; co-authored

     one publication and one manuscript.

 - Dr. Sean K. Coleman, Dept. of Biology, University of the Ozarks; 2003 summer research

     project support by NIH grant to Zimniak and Beneš.

Postdoctoral students:

 - Dr. Svetlana E. Korochkina, 1992-1997; currently at the NYU Medical Center.

 - Dr. Kiran Kumar, 1998-2000; Dept. of Biochemistry and Molecular Biology, UAMS.

 - Dr. Umesh K. Jinwal, 2002-present; Dept. of Anatomy & Neurobiology, UAMS.   

 - Dr. Ashis Mondal, 2002-present; Dept. of Pharmacology, UAMS.

 - Dr. James R. Cypser, 2004-present; Dept. of Pharmacology, UAMS.
Graduate students:

 - Michael S. O'Grady, M.S. (1991); thesis:  Regulatory elements in the 5’-flanking region of

     the Drososphila Lsp-2 gene; currently at the Univ. of British Columbia, Vancouver, Canada.

 - Alecia B. Castleberry, M.S. (1994); thesis:  Sequence analysis of the Drosophila Lsp-1(
     gene; currently director, Science Dept., Arkansas School  Math. & Science, Hot Springs, AR.

 - Stanislav O. Zakharkin, Ph.D. (2002); dissertation:  Female-specific gene expression and 

     mariner transposable elements in the mosquito Ochlerotatus atropalpus; currently  

     postdoctoral fellow, Univ. of Alabama, Birmingham, Ala.  

Undergraduate students:  total of 15 over the last 10 years; including 5 minority students

High school students:  mentoring of 13 science fair projects over last 12 years

Student Advising
1990-present
Service on over 17 masters' or predoctoral student advisory committees in Depts. of Biochem.& Molec. Biol. or Toxicology at UAMS; one at present. 

1990-2001
Mentoring of 1-2 first-year graduate students per year in laboratory rotations as



part of Biochem. & Molec. Biol. curriculum.

2002-present
Member, Graduate Advisory Committee, Dept. of Neurobiology & Dev. Sci.,



UAMS

INVITED LECTURES AND RESENTATIONS (selected from over 45 in last 15 years)

- "DNA Evidence: A Primer for Prosecutors and Defense Lawyers", presentation at the 4th Annual Criminal 
Law Seminar, Arkansas Bar Association, Aug. 1990.

- Research seminar:  "Regulated expression of the Drosophila Lsp-2 gene"; Center for Insect Science, Univ. of Arizona; Tucson, AZ; May 1991.

- Presentation:  "Mentors and role models in career development" in panel discussion "Women Bioscientists In The 1990s", sponsored by the Amer. Soc. Biochem. & Molec. Biol. at the 15th Congress of the International Union of Biochemistry; Jerusalem, Israel; Aug. 1991.

- Research presentation to Medical Entomology Research Group, Institut Pasteur; Paris, France;


Oct. 1991.

- Lecture to Arkansas Trial Lawyers Association (ATLA), "Forensic Uses of DNA Typing"; Mar.


1992.

- Research seminar:  "Regulated expression of the Drosophila Lsp-2 gene"; Dept. of Biological Sciences, Southern Methodist University, Dallas, TX; April 1992.

- Research presentation; Institute for Zoology, University of Mainz, Mainz, Germany; July 1992.

- Co-Organizer of workshop at the 2nd International Symposium on Molecular Insect Science:  "Hexamerins, arylphorins and storage proteins: evolution and hormonal control", organized by Helen Beneš and Klaus Scheller; Flagstaff, AZ; July 1993.

- Organizer of panel discussion "Women Bioscientists in The 1990s", sponsored by the Amer. Soc. Biochem. & Molec. Biol.; 16th Congress of the International Union of Biochemistry; New Dehli, India; Sept. 1994.

- Research seminar:  "Using transgenics to study insect serum protein expression and function"; Dept. of Entomology, Texas A&M University, College Station, TX; Feb. 1995.

- Presentation:  "Rebugging the Bugs" as part of "Biotechnology in Action", an interactive tele-education mini-course from UAMS faculty to high school students in Hot Springs, Paragould and Wilson, AR; May 1995.

- Research seminar, Dept. of Entomology, Univ. of Arkansas, Fayetteville, AR; Mar. 1996.

- Presentation:  "Expression and fate of hexameric serum proteins in mosquitoes"; 20th



International Congress of Entomology, Florence, Italy; Aug. 1996.

- H. Beneš, D.E. Wheeler, A. Gordadze, A., N.A. Buck, S.O. Zakharkin, and S.E. Korochkina. (1996) "Female-specific expression of mosquito hexamerins: a comparison of autogenous and anautogenous species".  VIth International Conference on the Regulation of Insect Reproduction; Ceské Budejovice, The Czech Republic; Sept. 1996.

- Invited presentation:  Helen Beneš and Diana Wheeler:  "Protein accumulation and storage


during the larval and pupal stages: the storage hexamerins and their relation to autogeny"; Symposium on the "Development and Nutritional Requirements of Larval Mosquitoes"; annual meeting of the Entomological Soc. of Amer.; Nashville, TN; Dec. 1997.

- Invited presentation:  "Sex-specific synthesis and accumulation of hexamerins in mosquitoes";


Keystone Symp. on Molec. & Cell. Biol.:  Towards the Genetic Manipulation of Insects. Taos, N.M. (USA), Jan. 1998.

- Invited presentation:  "The AR BRIN: Developing Biomedical Research in Arkansas"; ARKnet 

(Arkansas Academic & Research Network) Annual Conference; Hot Springs, AR; June 2003.

- Invited presentation:  EMBO (European Molecular Biology Organization) Workshop:  Molecular and Population Biology of Mosquitoes; Kolymbari, Crete; Aug. 2003.

- Research seminar, Dept. of Entomology, Univ. of Georgia, Athens, GA; July 2004.

- 1993-present:  Research Seminars around AR and the Southwest region as part of effort

to recruit students to graduate programs at UAMS.  Examples:  Dept. of Chemistry, Univ. of Central Ark. (1991); Dept. of Biology, Hendrix College, Conway, AR (1993); Dept. of Biology, Univ. of Dallas, TX (1995); Texas Women's University, Denton, TX (1997); Dept. of Chemistry, Tulsa University (1999); Hendrix College (2000); Dept. of Biology, Austin College, TX (2001); University of the Ozarks (2003).

SERVICE 

   Professional
- UAMS:

College of Medicine Admissions Committee (1993-97)


Interviewer for College of Medicine Admissions (1992-present)

Committee for Allocation of Graduate Student Research Funds, member (1990-92); chairman


(1993-95)

Dept. of Biochemistry & Molecular Biology, Graduate Education Committee (1991-2000)

Women's Faculty Development Caucus, College of Medicine (1992-present); chairman of


Basic Science Committee (1995)

Dept. of Anatomy & Neurobiology, Graduate Advisory Committee, Equipment

Committee (2002-present); Faculty Recruitment Search Committee (2003-4)

- Arkansas BRIN (Biomedical Research Infrastructure Network):


Associate Director; member of Steering Committee; Associate Director of Mentoring



Core; Director of Biotechnology Core (2001-present); see p. 14 below for details.

- Ad hoc reviewer: USDA, Entomology & Nematology Program; 1992-present.

- Ad hoc reviewer (journals):  Insect Biochemistry and Molecular Biology, Insect Molecular 



Biology, Archives of Insect Biochemistry and Physiology, European Journal of



Biochemistry.

- Ad hoc Scientist Reviewer:  for Grand Challenges in Global Health (research supported by the

Bill Gates Foundation), Insect Vectors Peer Review Panel (GCGH-3), Sept. 2004.
   Community
- Expert witness on DNA fingerprinting at trial:  State of Arkansas v. Louis Prater, April 1990.  Cited in Opinion of the Supreme Court of Arkansas, State of Arkansas v. Prater, Nov. 1991.

- "DNA Evidence: A Primer for Prosecutors and Defense Lawyers", presentation at the 4th Annual Criminal Law Seminar, Arkansas Bar Association, Aug. 1990.

- Consultant on DNA fingerprinting for various attorneys:  

Mr. David Gibbons, Russellville, AR; Feb. 1992.


Mr. Eugene D. Bramblett, Camden, AR; State of Arkansas v. Stanley Walker, Oct. 1992.


Mr. James M. Pratt, Jr., Camden, AR; State of Arkansas v. Oscar Moore, 1992-93.

- "Forensic Uses of DNA Typing", lecture to Arkansas Trial Lawyers Association (ATLA), Mar.


1992.

- Expert witness on DNA fingerprinting at trial:  State of Arkansas v. Scharmel B. Burnett, July


1993.

- Invited speaker at The First Presbyterian Church of Little Rock:  “Ethics of Cloning”,


Nov.  2001.

- Invited speaker at Temple B’nai Israel of Little Rock:  “Gene Therapy”, April 2002.

FOREIGN LANGUAGE PROFICIENCY
French:  completely fluent, near-native writing ability; attended Lycée de Pont-à-Mousson, Pont-à-Mousson, France (1964-66); attended Cours de Civilisation Française à la Sorbonne, Université de Paris, Paris, Fr. (1972-73); did postdoctoral work at the Institute J. Monod, C.N.R.S, Paris, France (1983-84).

German:  near fluency, good writing ability; attended German elementary school and high school 


in Mainz, Germany (1960-64).

Czech:  reasonably fluent (father's native tongue); 2 years of Czech language at Harvard U.


(1972-73).

PUBLICATIONS IN PEER-REVIEWED JOURNALS

(Total of 30 papers and 37 abstracts)

FULL-LENGTH ARTICLES
 1. 
Pereira, W., F. Carr, H. Beneš and G. Huber (1976) The effect of experimental prophylactic and therapeutic steroid administration on the course of oxygen toxicity.  Chest 68, 423.

 2.
  Beneš, H., J. Ware and M.D. Cave (1985) Analysis of 5S DNA from the cricket, Acheta domesticus: two classes of repeating units.  Gene 36, 113-122.

 3.
  Beneš, H., and M.D. Cave (1985)  Localization of 5S ribosomal RNA genes in somatic and germ cells of the house cricket, Acheta domesticus.  Chromosoma 93, 31-37.

 4.
  Cherbas, L., H. Beneš, M. Bourouis, K. Burtis, A. Chao, P. Cherbas, M. Crosby, M. Gorfinkel, G. Guild, D. Hogness, J. Jami, C.W. Jones, M. Koehler, J.A. Lepesant, C. Martin, F. Maschat, P. Mathers, E. Meyerowitz, R. Moss, R. Pictet, J. Rebers, G. Richards, J. Roux, R. Schulz, W. Segraves, C. Thummel and K. Vijayraghavan (1986) Structural and functional analysis of some moulting hormone-responsive genes from Drosophila melanogaster. Insect Biochem. 16, 241-248. 

 5.
  Maschat, F., J. Roux, H. Beneš, R. Pictet, J. Jami and J.A. Lepesant (1986) Hormonal and developmental specificities of transcription lie within a 1.5 kb region 5' to the Drosophila p1 gene. EMBO J. 5, 583-588.

 6. 
Lepesant, J.A., F. Maschat, J. Kejzlarová-Lepesant, H. Beneš and C. Yanicostas (1986) Developmental and ecdysteroid regulation of gene expression in the larval fat body of Drosophila melanogaster.  Archives of Insect Biochem. & Physiol.  Suppl. 1, 133-141 (R.T. Mayer, T.E. Roberts and T.A. Gorell, eds.) 

 7. 
Anxolabehere, D., H. Beneš, D. Nouaud and G. Periquet (1987) The missing RP strain obtained by genetic transformation.  Evolutionary steps and transposable elements in Drosophila melanogaster.  Evolution 41 (3), 232-240.

 8.
   Cave, M.D., H. Beneš and C. Liarakos (1987) Nucleotide sequence of two repeat​ing units of the 5S rRNA gene from the house cricket, Acheta domesticus.  Gene 51, 287-289.

 9. 
Kejzlarová-Lepesant, J., S. Mousseron, H. Beneš, T. Jowett, C. Chihara, J.-M. Claverie and J.-A. Lepesant (1987) Structure and expression of the LSP-2 gene of Drosophila melanogaster. Biol. Chem. Hoppe Seyler 368, 575-576.

10.
Goldstein, S., S. Murano, H. Beneš, E.J. Moerman, R.J. Jones, R. Thweat, R. Schmookler-Reis and B.J. Howard (1989) On the molecular-genetic mechanisms of human fibroblast senescence. In Protein Metabolism and Aging (M. Rothstein, H. Segal, E. Bergamini, eds.), Alan Liss, Inc., N.Y.

11.
Goldstein, S., S. Murano, H. Beneš, E.J. Moerman, R.J. Jones, R. Thweat, R. Schmookler-Reis and B.J. Howard (1989) Studies on the molecular-genetic basis of replicative senescence in Werner syndrome and normal fibroblasts. Exp. Geront. 24, 461-468.

13.
Beneš, H., D.W. Spivey, J. Miles, K. Neal and R.G. Edmondson (1990) Fat body-specific expression of the Drosophila Lsp-2 gene. SAAS (Southern Association of Agricultural Scientists) Bulletin: Biochem. & Biotech. 3, 129-133. 

14.
Beneš, H., R.G. Edmondson, P. Fink, J. Kejzlarová-Lepesant, J.A. Lepesant, J.P. Miles and D.W. Spivey (1990) Adult expression of the Drosophila Lsp-2 gene. Devel. Biol. 142, 138-146.

15.
Antoniewski, C., M.O. O'Grady, R.G. Edmondson, S.M. Lassieur and H. Beneš (1995) Characterization of an EcR/USP heterodimer target site that mediates ecdysone responsiveness of the Drosophila Lsp-2 gene. Mol. Gen. Genet. 249(5), 545-556.

16.
Beneš, H., K.C. Neal, R.L. Willis, D. Gadde, A.B. Castleberry, and S.E. Korochkina (1996) Regulatory elements underlying larval and adult expression of the Drosophila Lsp-2 gene.  Insect Molec. Biol. 5(1), 39-49.

17.
Gordadze, A.V. and H. Beneš (1996) A long PCR-based technique for detection of transposon insertions in and around cloned genes of Drosophila melanogaster. BioTechniques 21(6),062-1066.

18.
Korochkina, S.E., A. Gordadze, and H. Beneš (1997) Mosquito hexamerins: characterization during larval development.  Insect Mol. Biol. 6(1), 11-22.

19.
Massey, H.C., J. Kejzlarová-Lepesant, R.L. Willis, A.B. Castleberry and H. Beneš (1997) The Drosophila Lsp-1( gene: a structural and phylogenetic analysis. Eur. J. Biochem. 245, 199-207.

20.
Zakharkin, S.O., A.V. Gordadze, S.E. Korochkina, and H. Beneš (1997) Molecular cloning and expression of an hexamerin gene from the malaria mosquito, Anopheles gambiae. Eur. J. Biochem. 246, 719-726.

21.
Korochkina, S.E., A.V. Gordadze, S.O. Zakharkin, and H. Beneš (1997) Differential expression of mosquito hexamerins during metamorphosis. Insect Biochem. Molec. Biol. 27, 813-824.

22.
Jiang, H., Y. Wang, S.E. Korochkina, H. Beneš and M.R. Kanost (1997) Molecular cloning of cDNAs for two pro-phenol oxidase subunits from the malaria vector, Anopheles gambiae. Insect Biochem. Molec. Biol. 27, 693-699. 
23.
Burmester, T., H.C. Massey, Jr., S.O. Zakharkin and H. Beneš  (1998) The evolution of hexamerins and the phylogeny of insects. J. Mol. Evol. 47, 93‑108. 
24.
Gordadze, A.V., S.E. Korochkina, S.O. Zakharkin, and H. Beneš (1999) Molecular cloning and expression analysis of two hexamerin cDNAs from A. aegypti. Insect Mol. Biol. 8, 55-66.

25.
Beneš, H., R.S. Weinstein, W. Zheng, J.J. Thaden, R.L. Jilka, S.C. Manolagas and R.J. Shmookler Reis (2000) Chromosomal mapping of osteopenia-associated quantitative trait loci using closely related mouse strains. J. Bone Mineral Res. 15(4), 626-633.

26. Singh, S.P., H. Beneš, J.A. Coronella, B.J. Cochrane and P. Zimniak (2001) Drosophila melanogaster glutathione transferase conjugating 4-hydroxynonenal. Chem. Biol. Interact. . 133(1-3), 224-227.
27. Singh, S.P., J.A. Coronella, H. Beneš, B.J. Cochrane and Zimniak, P. (2001) Catalytic function of Drosophila melanogaster glutathione S-transferase DmGSTS1-1 (GST-2) in conjugation of lipid peroxidation end products. Eur. J. Biochem., 268(10), 2912-23.

28. Zakharkin, S.O., V.V. Sitnikova, N.K. Kumar, N.A. Buck, D.E. Wheeler and H. Beneš (2001) Female-specific expression of a hexamerin gene in larvae of an autogenous mosquito. Eur. J. Biochem. 268(22), 5713-5722.

29. Sawicki, R., Singh, S.P., Mondal, A.K., Beneš, H. and P. Zimniak (2002) Cloning, expression, and biochemical characterization of one Epsilon-class (GST-3) and ten Delta-class (GST-1) glutathione S-transferases from Drosophila melanogaster, and identification of additional nine members of the Epsilon class.  Biochemical J. 370(2), 661-669.
30. Zakharkin, S.O., Rebecca L. Willis, R.L., Litvinova, O.V., Jinwal, U.K., Headley, V.V., and H. Beneš (2004) Identification of two mariner-like elements in the genome of the autogenous mosquito, Ochlerotatus atropalpus.  Insect Biochem. Molec. Biol. 34(4), 377-386.
31. Jinwal, U.K., Zakharkin, S.O., Litvinova, O.V., Jain, S., and H. Beneš (2004?) Doublesex functions in female-specific transcription of the mosquito Hexamerin 1.2 gene. Manuscript in preparation.
RECENT ABSTRACTS 
 1.
 Beneš, H., S.O. Zakharkin, A. Gordadze and D. Wheeler (1998) Sex-specific synthesis and accumulation of hexamerins in mosquitoes. Keystone Symp. on Molec. & Cell. Biol.:  Towards the Genetic Manipulation of Insects. Taos, N.M. (USA), Jan. 1998; p. 44.

 2.
 Zakharkin, S.O., J.P. Batcabe, D. Wheeler and H. Beneš (1998) Sex-specific and sex-enhanced expression of hexamerins in aedine mosquitoes. Third International Symposium on Molecular Insect Science. Snowbird, UT (USA), June 1998. 
 3.
 Beneš, H., R. Dennis, W. Zheng, P. Kang, R.S. Weinstein, R. Shelton, P. Roberson, R.L. Jilka, S.C. Manolagas and R.J. Shmookler Reis (1998) American Society for Bone and Mineral Research, 20th Annual Meeting; San Francisco, CA, Dec. 1998. 

 4.
 Shmookler Reis, R.J., H. Beneš, T. McClure, W. Zheng, R.S. Weinstein, R.S. Shelton, R.J. Jilka and Manolagas, S.C. (1999) Genetic mapping of loci conferring osteropenia using closely related mouse strains. American Society for Bone and Mineral Research, 21st Annual Meeting; St. Louis, MO, Sept. 1999.

 5. 
Shmookler Reis, R.J., H. Beneš, R.L. Jilka, R.S. Weinstein and Manolagas, S.C. (2000) Mapping genes that govern bone density the mouse. The Endocrine Society, 82nd Annual Meeting, Toronto, Canada, June 2000.
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RESEARCH INTERESTS AND GOALS

HELEN BENEŠ, Ph.D.

     While insects merit research as agricultural pests and vectors of disease to humans and other animals, investigations using insect models have repeatedly proven particularly valuable in elucidating basic biological processes.  For the past 10 years, research in my laboratory has focussed on the molecular and biochemical basis for aspects of insect development, with the perspective of generating novel strategies for insect control.  More recently with Dr. Piotr Zimniak (Dept. of Medicine/Gastroenterology, UAMS), my laboratory has undertaken a collaborative research project that utilizes the fruitfly, Drosophila melanogaster, to assess the role of oxidative stress and lipid peroxidation in aging of multicellular organisms.  Our collaboration includes participation in a study of transcriptional regulation of the mouse glutathione transferase gene, mGSTA4, which is specialized for the metabolism of lipid peroxidation products.  This collaboration has also led to a new area of interest, for which I intend to seek independent funding:  the role of lipid hydroperoxides as signaling molecules during development.  In sum, three major research projects in my laboratory currently utilize insect models to understand development and aging in multicellular organisms:  1) sex-specific gene activity in larval mosquitoes; 2) the role of glutathione S-transferases (GSTs) in preventing oxidative damage during aging; and 3) the role of lipid peroxidation products as signaling molecules during development.  

Hexamerin Function and Gene Activity in Mosquitoes 

     All insect species investigated to date produce hexameric storage proteins or hexamerins which are stored in the hemolymph (blood) and fat body (vertebrate liver).  Hexamerins are generally divided into three main classes:  1) arylphorins rich in aromatic residues; 2) so-called female-specific, methionine-rich hexamerins typical of Lepidoptera; and 3) a growing group of hexamerins binding small organic molecules like riboflavin or juvenile hormone.  Hexamerins are primarily synthesized in the larval fat body at the end of the feeding stage, secreted into the hemolymph and taken up by the pupal fat body.  The main function of hexamerins is the storage of amino acids for use during non-feeding stages, in particular metamorphosis.  However, in a number of insect species, hexamerin storage and utilization is related to oogenesis, specifically the protein-synthetic phase of vitellogenesis.    

     In my laboratory, we have undertaken the first study of hexamerins in mosquitoes in order to apply an understanding of regulated expression, storage and utilization of these proteins to the development of novel strategies of mosquito control.  We have characterized the structure and developmentally regulated appearance of hexamerins in two major mosquito vectors of human diseases, Aedes aegypti and Anopheles gambiae (Korochkina et al., 1997a; Korochkina et al., 1997b; Zakharkin et al., 1997).  We have shown that as in other Diptera, a hexamerin receptor is responsible for uptake of hexamerins by the pupal fat body (Kumar and Beneš; in preparation).  We now plan to isolate and characterize a cDNA clone for the putative hexamerin receptor of Ae. aegypti.  Analysis of the receptor/ligand interactions will provide a better understanding of mechanisms of hexamerin storage and utilization during adult mosquito development.  This understanding can then be applied to develop alternate strategies for mosquito control at the larval stage.  

     With the isolation of cDNA and genomic clones for several mosquito hexamerin genes (Zakharkin et al., 1997; Gordadze et al., 1998), we are also analyzing the molecular basis for tissue- and stage-specific expression of hexamerin genes during late larval mosquito development. We have characterized the hexamerins of the autogenous (non-bloodfeeding) species, Ochleratus (formerly Aedes) atropalpus, and identified three homohexamers, AatHex-1.1, 1.2 and 2 (Zakharkin et al., 2001).  We determined that both the AatHex-1.2 mRNA and protein are entirely female-specific with primary expression during the late larval/pupal stage.  Currently we are analyzing genomic DNA sequences to define a larval-, female-specific promoter for the AatHex-1.2 gene.  No such promoter has been previously defined in any insect species.  In the 5’-flanking region of the Hex-1.2 gene, we have observed putative binding sites for transcription factors known to regulate sex- and fat body-specific transcription in Drosophila.  We are using gene transfer in both Drosophila and Ae. aegypti to map the regulatory DNA sequences of AatHex-1.2 and to determine if sex-specific transcription is achieved by the same mechanisms in both higher (Drosophila) and lower (mosquitoes) Diptera.  These studies should offer a better understanding of sex-specific gene activity during insect development, in particular since little is known outside of Drosophila.  

     The identification of regulatory DNA sequences responsible for female-specific gene activity in the mosquito larva will provide molecular tools that will be particularly valuable for mosquito control strategies.  For example, the sterile insect technique (SIT) requires the unique production of male insects.  With female-specific regulatory DNA sequences from the AatHex-1.2 gene, we will be able to design strategies to specifically kill female larvae and produce only adult male mosquitoes for use in SIT.

The Role of GSTs in Preventing Oxidative Damage During Aging 

     In collaboration with Piotr Zimniak, my laboratory is studying a fundamental biological process, oxidative stress, that is believed to contribute significantly to organismal aging.  Dr. Zimniak is an expert on glutathione S-transferases (GSTs), enzymes that are central to the detoxification of xenobiotics as well as endogenously produced toxins, such as the products of lipid peroxidation.  The central hypothesis of our studies is that 4-hydroxynonenal (4-HNE), the major reactive lipid peroxidation product, contributes to cellular damage that ultimately manifests itself as aging.  

     Over the last 80 years, D. melanogaster has proven to be a valuable model organism for the study of aging.  We are exploring the role of 4-hydroxynonenals in aging by creating transgenic Drosophila strains that overproduce a mouse GSTA4-4 with specific 4-HNE-conjugating activity.  Examination of the life span and oxidative resistance of such transgenic flies will determine if such 4-HNE-conjugating activity has a protective role.  To date, we have generated transgenic Drosophila lines carrying the mouse GSTA4 gene and are currently inducing GSTA4-4 expression in these flies to test our hypothesis.  

     We have also shown that Drosophila has endogenous 4-HNE-conjugating activity and have identified DmGSTS1 as the most important enzyme in adult flies (Singh et al., 2001; Sawicki et al., 2002).  Currently, we are generating mutants of the DmGstS1 gene in order to study its role both in development (see below) and in protection against oxidative damage.

4-HNE As A Signaling Molecule for Morphogenesis During Development
     4-HNE can be produced by exogenous oxidative insults as well as by high levels of cellular growth and metabolism.  Physiological concentrations of 4-HNE have growth modulatory effects in both vertebrate and yeast cells.  Indeed, 4-HNE, as a peroxidation product, may be an important signalling molecule among growing cells.  Yet despite the intensive study of growth regulation during embryogenesis and metamorphosis in Drosophila, there has been no examination of a potential role for 4-HNE in insect development.  

     We are currently investigating the roles that 4-HNE and specifically DmGSTS1 may play in regulating morphogenesis during Drososphila development.  We are focussing on the regulation of proliferative and differentiating events in Drosophila imaginal discs, epidermal thickenings essential for the formation of purely adult structures such as the eye, antenna, wings and other appendages.  At the onset of metamorphosis discs undergo profound morphological changes involving both proliferation and differentiation.  These processes are controlled by cell signaling and involve signal transduction cascades of particular protein kinases and ultimately regulation of gene activity by modulation of transcription factor activity.  While the multiple kinase cascades have been under intensive investigation over the last 5-10 years, no work has examined 4-HNE and GST activity in the control growth during development of any animal.  We plan to use both DmGSTS1 mutant flies and our previous experience with Drosophila cultured cell lines (Antoniewski et al., 1995) to develop a model system to identify the components of the 4-HNE signaling system in the fruitfly.

ADMINISTRATIVE ACTIVITIES WITH THE AR BRIN

HELEN BENEŠ, Ph.D.

Since the fall of 2001, I have been the Associate Director of the Arkansas BRIN (Biomedical Research Infrastructure Network).  I helped to write the original NIH proposal whose funding established the AR BRIN, and since its establishment I have helped to oversee its management.  During the fall of 2002, Dr. Lawrence Cornett, director of the AR BRIN, and I traveled to 7 different four-year colleges all over the state of Arkansas to visit with administrators and faculty and discuss how the BRIN might best help these institutions to become more active in biomedical research.  

I am also the director of the BRIN’s Biotechnology Core, supervising 3 research facilities (Genomics, Proteomics and Digital Microscopy) and the co-director of its Mentoring & Recruitment Core.  Over a three year period, the Mentoring Program of the AR BRIN will help to recruit new faculty to a total of 7 undergraduate institutions in Arkansas (ASU, UAPB, Lyon College, UCA, Hendrix College, OBU and JBU).  It also provides a summer research fellowship program for undergraduate faculty and students, and an academic-year fellowship for faculty.  One of my main activities with the BRIN is to review grant applications for institutional recruitment packages, and for undergraduate faculty and student fellowships.  Although my activities in the BRIN do not involve bench research, they are directly focused on stimulating collaborative research enterprises around the state of Arkansas.  
Recently, as a member of the BRIN’s Bioinformatics Graduate Program Committee, I have become very active in helping to develop a graduate program in Bioinformatics, the first bioinformatics graduate program in the state of Arkansas and one of a few new programs to be jointly administered and offered by both UAMS and UALR.  This committee, chaired by Dr. Mary Good, Dean of the College of Information Science & Systems Engineering at UALR, is preparing a graduate program proposal to be evaluated by the Arkansas Dept. of Higher Education in the spring of 2004.  The first students should matriculate in the program in January 2004. 
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