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A. EDUCATION/POSITIONS:

2015- :    Associate Professor Research, Center for BioEnergetics, Biodesign Institute, ASU
2008-2015: Assistant Professor Research, Center for BioEnergetics, Biodesign Institute, ASU
2006-2008: Research Scientist, Department of Chemistry, University of Virginia
2004-2006: Postdoctoral Fellow, Department of Chemistry, University of Virginia

1998-2003: Ph.D., Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking Union Medical College.

1994-1998: B.Sc., Department of Pharmacy, Shandong Medical University.

B. RESEARCH INTERESTS:
Early diagnosis of HIV and dengue infection; Development of inhibitors against AIDS/HIV; Development of drugs and novel strategies to prevent cancer cell metastasis; Study of protein dynamics. 
C. RESEARCH SUPPORT:
OPP1061337   S. Chen (PI)


5/1/2012 – 4/30/2014



Bill & Melinda Gates Foundation








Grand Challenges Explorations Grants

Fluorescent Protein Sensor to Diagnose HIV at Low Cost

The goal of this grant is to design and prepare a fluorescent sCD4 protein or peptide mimics that changes color when it binds to the HIV gp120 protein. By directly detecting a virus protein instead of antibodies or RNA, which take days to months to accumulate sufficiently to detect, HIV infection can be diagnosed immediately to help prevent the spread of the epidemic.
CA082013   S. Chen (PI)


8/1/2013 – 7/31/2015

Clinx American Inc.

Peptide-drug Conjugates to Target HER2-positive Cancers 

The goal of this grant is to prepare a short peptide from E. coli and coupled it with small molecule drugs. These peptide-drug conjugates will specifically targeted to HER2-positive cancer cells and show a synergistic effect against cancer patients. 
OPP1108171   S. Chen (PI)


5/1/2014 – 10/31/2015
Bill & Melinda Gates Foundation








Grand Challenges Explorations Grants

Novel Materials to Increase Pleasure and Enhance Erection

We propose to design and prepare a skin-like condom, which mimics the membrane of living cells to increase pleasure and enhance erection. Our final goal is to develop a low-cost novel condom that can prevent pregnancy and STIs; increase pleasure to both partners; and enhance a male erection and a female arousal. 
FP5091      S. Chen (PI)         6/1/2016 - 5/31/2017

Arizona State University Foundation (Women and Philanthropy)

Peptide-DNA-drug nanoparticle to inhibit metastasis of HER2+ cancers 

The goal is to create a multi-functional peptide-DNA-drug nanoparticle (contains four peptides coupled to a DNA tetrahedron and hundreds of molecules of anti-cancer drugs), which will conjugate HER2+ cancer cells together to prevent them from entering the surrounding tissue and microvasculature of the lymph and blood system (which carry them to distant sites, forming new tumors).
W81XWH-16-1-0141 S. Chen (PI)    6/1/2016 – 11/30/2017
DoD – Department of the Army (USAMRAA)

A low-cost tool to rapidly detect dengue virus in the field 

This proposal will develop a novel equipment-free, rapid-diagnostic, low-cost, high-sensitivity and high-specificity tool for the detection of four dengue virus serotypes, which is especially suitable to be used in the field for US military personnel. It will also be used to detect dengue virus at the early stage in the civilian population to save patients’ lives and prevent the spread of the epidemic

GM103861 PI: S. M. Hecht; Co-I: S. Chen 12/1/2017 – 11/30/2021

National Institute of General Medical Sciences, NIH.

The present project is aimed at employing modified bacterial ribosomes to incorporate phosphorylated and glycosylated amino acids into specific proteins. These modified proteins will have their properties altered by the introduction of phosphate and sugar moieties, enabling protein behavior to be better understood by the use of substrates of defined structure in systems that rely on the presence of functional groups usually added posttranslationally. Also proposed is the in cellulo introduction of phosphotyrosine into a DNA-binding protein.
Title: Enzyme-free RNA Microsensor (PI: Shengxi Chen) 6/1/2021-5/31/2022

Atlanta Center for Microsystems Engineered Point-of-Care Technologies (ACME-POCT) 

Project Goals: The major goal: Carry out analyses of technical parameters of DNA tetrahedron–viral RNA binding parameters to enable optimal selectivity in the TMDR to be achieved. Develop a repetitive TMDR assay system having sufficient sensitivity to achieve the goals of the grant, specifically for assays useful in the field. Carry out assays of RNAs (both synthetic and clinical) to support the achievement of the specific aims of the grant. Design and test a quantitative, multiplexed fluorescence detection system to work with a nucleic acid-based microfluidic. Engineer revisions in the system to function in the field, specifically in low-resource settings. Determine the performance over variations in temperature, humidity, etc. along with compensation algorithms that enable functionality in low-resource settings.
D. RESEARCH EXPERIENCE:

1. Antibiotics synthesis and activity studies: During his graduate studies, Shengxi Chen designed and synthesized a series of 3-keto-9-O-substituted oxime derivatives of erythromycin and a series of new fluoroquinolone derivatives (more than 150 compounds). The antibacterial activities of these compounds were tested in vitro against both erythromycin-susceptible and erythromycin-resistant organisms. Several of these derivatives showed improved antibacterial activity against some erythromycin-resistant organisms as compared to erythromycin A. These compounds increased the size of a chemical library to screen novel antibiotics. 
2. Synthesis of aminoacylated oligonucleotides and tRNAs: During his postdoctoral studies, Shengxi Chen chemically synthesized several series of aminoacylated oligonucleotides, which were ligated to a truncated tRNA to prepare full-length aminoacylated tRNAs. Phenylalanine, tyrosine, tryptophan, lysine, aspartic acid, glutamic acid and their analogues were synthesized and coupled to the tRNAs. These aminoacylated tRNAs were incorporated into DHFR at predetermined position to study the function of enzyme. The structure-activity relationship of these analogs provided precise details of the enzyme structure and function.
3. Protein studies: Shengxi Chen has more than ten years expertise on the in vitro expression of several cancer related enzymes for development of novel protein models to study their function and dynamic. These enzymes include dihydrofolate reductase, DNA topoisomerase, interferon-β and nuclear factor IκBα. A new strategy for monitoring small motions by fluorescence resonance energy transfer (FRET) was conceived and implemented by using two small fluorescent amino acids that fit into the protein structure without distortion. Protein motion changes the dipole orientation between the probes, resulting in a significant change in FRET even in the absence of any large distance change. Another more sensitive strategy was successfully developed to monitor small motions of enzyme. Two pyrenylalanine analogs have been incorporated into dihydrofolate reductase (DHFR) at positions 16 and 49 to obtain an excimer formation, which is more sensitive to small changes in distance than FRET pairs (a constraint imposed by the dimensions of the enzyme). The excimer formation was used to study the dynamics of DHFR under both single and multiple turnover conditions. A p-thiophenylalanine was incorporated into vaccinia DNA topoisomerase IB to study the thiophenylalanine-induced DNA cleavage. Glycosylated tyrosine, phosphorylated tyrosine and their derivatives were incorporated into interferon-β and nuclear factor IκBα to develop a platform for screening novel cancer therapeutic agents.

4. Cancer therapeutic agents: With grant support from Arizona State University Foundation, Shengxi Chen has prepared several multi-functional peptide-DNA-drug nanoparticles, which specifically target HER2+ cancer cells. These nanoparticles have a smaller size (95 kDa) than the monoclonal antibody, trastuzumab (150 kDa) and greater activity toward HER2 overexpressing cancer cells than trastuzumab. However, these nanoparticles exhibited lesser inhibition of cells expressing HER2 at a low level. Thus, these nanoparticles represent highly efficacious agents for inhibiting cancer cells that overexpress HER2, but with low toxicity toward normal cells.

5. Viral detection and prevention: As a PI, Shengxi Chen has designed and prepared a series of fluorescent sCD4 proteins or peptide mimics that binds to the HIV gp120 protein for early detection of the HIV virus. By directly detecting a virus protein instead of antibodies, which take days to months to accumulate sufficiently to detect, HIV infection can be diagnosed immediately to help prevent the spread of the virus. With grant support from Gates Foundation, Shengxi Chen successfully developed a skin-like condom that mimics the structure of real cell membranes using polyisoprene latex as the framework. The novel skin-like condoms exhibited increased hydrophilic properties and longer extension than commercial polyisoprene condoms. Development of the skin-like condom should encourage widespread use of the condom, and thus reduce unwanted pregnancy and potential transmission of STD’s, including HIV. A patent application for this technology has been submitted to the World Intellectual Property Organization. And this technology has been licensed to a start-up company for safety tests and clinic trials. With the grant support of the PRMRP F15 Discovery Award, Shengxi Chen is developing a novel equipment-free, rapid-diagnostic, low-cost, high-sensitivity and high-specificity tool for detection of four dengue virus serotypes. It will be used to detect the dengue virus at an early stage to save patients’ lives and prevent the spread of the epidemic.

E. MAIN PUBLICATIONS:

1. Xiaoqing Cai, Libing Zhang and Shengxi Chen. Editorial: cancer treatment and early detection targeting HER receptors, Volume II. Front. Mol. Biosci. 10, 1229765 (2023).
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26. Jamie A. Lines, Zhiqiang Yu, Larisa M. Dedkova and Shengxi Chen*. Design and expression of a short peptide as an HIV detection probe. Biochemical and Biophysical Research Communications, 443, 308-312 (2014).
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F. PATENT:
1. Shengxi Chen. A fusion protein for HIV gp120 antigen detection, WO 2015/057688 A3; US10,100,091 B2, 2018.
2. Shengxi Chen. Skin-like Condoms having active ingredients to enhance a male erection and a female arousal. WO 2017/075460 A1; US10,842,664 B2, 2020; US11,529,257 B2, 2022; US 11,534,333 B2. (US 10,842,664, granted 11/24/2020; US 11,529,257 B2, granted 12/20/2022; US 11,534,333, granted 12/27/2022).
3. Shengxi Chen, Yanmin Zhang, Sidney Hecht. Peptide-DNA chimeras for treatment of HER overexpressing cancers. WO 2017/200787 A1; US10,532,109 B2, 2020.
4. Shengxi Chen, Sidney Hecht, Mingxuan Gao. Compositions and methods for detecting viral nucleic acids. US 2018/0371526 A1.
5. Shengxi Chen. Bis-diazeniumdiolate compounds as anti-cancer agents. US10,556,875 B2, 2020. 
6. Shengxi Chen. Apparatuses and methods for detecting nucleic acids. US 11,162,147 B2, 2021.
7. Sidney Hecht, Larisa Dedkova, Shengxi Chen, Xiaoguang Bai. Engineered bacterial ribosome compositions and methods. US 62/811,638, 2019. 
8. Shengxi Chen, Sidney Hecht. DNA-affibody-drug nanoparticles for inhibiting the metastasis of cancer cells overexpressing HER2. US 62/880,272, 2019.

9. Shengxi Chen, Mingxuan Gao, Sidney Hecht, Jesse Waggoner. Selective detection of different dengue virus RNA serotypes using tandem toehold-mediated displacement reactions. US 62/856,284, 2019.
10. Shengxi Chen, Xiaojiang Cui, Yi Zhang, Sidney Hecht. DNA-affibody-drug nanoparticles for inhibiting triple negative breast cancer growth and metastasis. US 63/410,187, 2022
G. INVITED BOOK CHAPTER:
1. Shengxi Chen. HIV-1 integrase inhibitors to treat AIDS. In: Atta-ur-Rahman, Eds. Frontiers in Clinical Drug Research-HIV. Bentham Science Publishers (2015).
H. SERVICE ACTIVITIES:
Manuscript Reviewer: Journal of the American Chemical Society; Retrovirology; Journal of Medicinal Chemistry; Acta Biochimica et Biophysica Sinica (ABBS); International Journal of Nanomedicine; Bioorganic & Medicinal Chemistry Letters; Oncology Reports; Integrative Biology; Frontiers in Molecular Biosciences
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