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The Biological Stain Commission 
The Biological Stain Commission (BSC) was established in 1923, and is recognized around the world as the standard quality 

control reference laboratory that certifies stains used in histology, biological, and research laboratories. The BSC Assay 

Laboratory is in the heart of the University of Rochester Medical Center, Rochester, NY, USA. The services provided as a 

non-biased party, directly support companies that sell histological stains. Histological stains that meet the quality standards 

of the BSC Assay Laboratory are endorsed as BSC Certified. This endorsement is often used by many as a quality control 

measure when buying stains for a laboratory. 

The BSC strives to ensure the quality of dyes through independent testing according to appropriately rigorous chemical and 

performance criteria; promote cooperation and dialogue among manufacturers, vendors, and users of dyes for histochemical 

applications; educate users of biological stains about sources of reliable dyes and how they might best be used; and to publish 

information concerning new or improved uses for biological staining with dyes and related histochemical techniques in our 

peer-reviewed PubMed indexed journal, Biotechnic &Histochemistry, a journal of microtechnique and histochemistry.  

Our annual meetings include a symposium with invited speakers, and strive to maintain active dialogue among scientists, 

engineers, manufacturers, and vendors concerned with staining techniques, techniques for imaging of stained tissue, and 

the application of staining in diagnostic medicine. There are also informal discussions and question and answer sessions on 

scientific and technical topics. We have hosted such annual meetings since 1980. 

https://biologicalstaincommission.org/ 

Welcome 
It is my great pleasure to welcome you all to the 44th Annual Biological Stain Commission Conference, hosted this 

year at Georgia State University. We are delighted to see so many distinguished scientists, and students gathered here—each 

contributing to the advancement of biological staining, biomarker discovery, and therapeutic innovation. 

This year’s theme, “Methods & Applications in Staining, Biomarkers, and Therapeutics,” reflects the exciting 

intersection of traditional histological techniques with modern biomedical research. As we continue to refine staining 

methodologies and explore new fluorescent biomarkers, our collective efforts help bridge the gap between the laboratory 

bench and real-world medical applications—enhancing diagnostics, improving patient outcomes, and deepening our 

understanding of biological systems. 

During the conference on Friday 10/31/2025, you will hear from outstanding speakers, engage in thought-provoking 

discussions, and share ideas that will help shape the next generation of staining, imaging science, and drug discovery. We 

encourage you to take full advantage of this opportunity—to learn, to collaborate, and to build connections that will continue 

long after the conference ends. 

On behalf of Georgia State University and the Biological Stain Commission, thank you for being part of this event. Your 

presence and participation make this community stronger and more vibrant. 

 

  

 —Maged Henary, Ph.D. 
Professor of Organic Chemistry & Associate Chair 

Department of Chemistry 
Georgia State University 

Atlanta, GA 30303 
 

https://biologicalstaincommission.org/
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44th Annual Conference 
Schedule 
 

 

  

Time Title Speaker Affiliation 
8:00 Registration and Breakfast   
8:45 Welcome to Georgia State University Department of 

Chemistry 
Maged Henary and 
Giovanni Gadda (chair) 

Georgia State University 

9:05 Welcome to the BSC Bruce Cochrane 
BSC President 

Miami University and 

9:15 100 Years of Publishing by the Biological Stain 
Commission 

Brad Turner 
Editor of B&H 

University of Rochester 
Medical Center 

9:30 Why Certified Stains? Chad Fagan Biological Stain 
Commission 

10:00 Fluorescent Probes for Reactive Oxygen Species 
(ROS) Detection: Seeing is believing? 

Binghe Wang Georgia State University 

10:30 Break 
10:45 Fluorescence with a Focus- One Scaffold, Two 

Triggers: Tailored synthesis of Aza-BODIPYs for pH 
and Metal Responsiveness for NIR potential 
bioimaging applications 

Olivia Besant Georgia State University 

11:15 Lunch (12:00) and Poster Session I 
1:00 May the Force Be Mapped: DNA probes reveal the 

biophysical forces in living cell 
Khalid Salaita Emory University 

1:30 Chemical Tools for Biological Discoveries Monika Raj Emory University 
2:00 Exploring Androgen Receptor to Develop Targeted 

Epigenetic Modifiers for Prostate Cancer Therapy 
Adegboyega Oyelere Georgia Tech 

2:30 Break   
2:45 Designing Visible-Light Absorbing, Pro-Fluorescent o-

Nitrobenzyl Photocages for Hydroxamic Acid 
Synthesis 

Carl Saint-Louis Kennesaw State 
University 

3:15 Late-Stage Functionalization of Lysine to Organelle-
Targeting Fluorescent Probes 

Ankita Misra Emory University 

3:45 The National Society for Histotechnology and the 
BSC: Opportunities for partnership 

M. Lamar Jones 
President of the NSH 

Jefferson State 
Community College 

4:00 BSC Business Meeting   
4:20 Poster Session II 
6:30 Dinner 
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Fluorescent Probes for Reactive Oxygen Species (ROS) Detection: Seeing is 
believing? 

 

Professor Binghe Wang 
Department of Chemistry 

Georgia State University 

Atlanta, GA, 30303 

 

Abstract 
Reactive oxygen species (ROS) play critical roles in pathophysiological processes. Therefore, there are strong interests in 

developing fluorescent probes for ROS detection and imaging applications. In our own work in this area, we observed some 

seemingly idiosyncratic fluctuations in fluorescence measurements. Upon further examination, we discovered various 

effects of medium components on ROS detection. This presentation will discuss such findings and their implications in 

depth. We hope the results described will lead to improved rigor in designing ROS experiments by considering factors that 

were previously considered as nothing but bystanders or benign.  

 

Bio Dr. Binghe Wang is Regents’ Professor of Chemistry, Frank Hannah Chair in Medicinal Chemistry, Georgia Research 

Alliance Eminent Scholar in Drug Discovery, and founding Director of the Center for Diagnostics and Therapeutics at 

Georgia State University. He served as the Chemistry Department chair (2011-13), and associate dean (2014-2018) and 

interim dean (2016) of the College of Arts and Sciences. Dr. Wang is also a fellow of the National Academy of Inventors. Dr. 

Wang obtained his B.S. degree from Beijing Medical College (Now Beijing University Health Sciences Center) and his Ph.D. 

degree from the University of Kansas, both in the field of medicinal chemistry. Dr. Wang’s research covers drug design, drug 

delivery, chemosensing, chemical biology, and organic chemistry. He has co-authored over 370 papers with his students, 

postdocs and other collaborators, and has given over 260 invited lectures worldwide. He is the Editor-in-Chief of Journal of 

Enzyme Inhibition and Medicinal Chemistry and the founding serial editor of Wiley Series in Drug Discovery and 

Development. Previously, he served as the Editor-in-Chief of Medicinal Research Reviews for 20 years (2000-2019). He 

has organized or participated in the organization of over 40 international symposia and conferences and participate in over 

60 NIH review Study Section meetings.  
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Fluorescence with a Focus- One Scaffold, Two Triggers: Tailored synthesis of Aza-BODIPYs 
for pH and Metal Responsiveness for NIR potential bioimaging applications 

 

Olivia A.Basant1,2 , Maged M. Henary* 1,2  
1 Department of Chemistry, Petit Science Center, Georgia State University, Atlanta, Georgia, 30303 
2 Center of Diagnostics and Therapeutics, Petit Science Center, Georgia State University, Atlanta, Georgia, 30303 
* mhenary1@gsu.edu  

Abstract 
Boron-dipyrromethene (BODIPY) dyes are a class of organoboron compounds that have been cited as candidates for 
explorations into fluorescence imaging, photodynamic therapy, and optoelectronics. The meso-modified analog, Aza-
BODIPY, has become ubiquitous in biomedical applications due to the propensity to tune physicochemical and spectral 
properties by varying hydrophobic and hydrophilic substituents1,2. One modality of imaging is photoacoustic (PA) imaging, 
which combines the features of optical and ultrasound imaging, absorbs near-infrared light (NIR) to excite a PA probe to 
cause tissue expansion and induce pressure, which subsequently allows for the generation of an ultrasound wave for 
detection. Compared with fluorescence imaging, ultrasound waves confer the advantage of less autofluorescence of 
biological tissues, due to less photons scattering, which facilitate deeper tissue penetration (>3 cm). As a result, PA agents 
are notable for greater accuracy and visual results compared to solely optical imaging 3, 4. This research reports the probative 
results and aims of the synthesis of Aza-BODIPY dyes as activatable PA probes with respect to their absorbance, 
fluorescence optical properties, and density-functional theory (DFT) computational studies. Herein, we synthesized and 
evaluated 20 Aza-BODIPY dyes with respect to purely optical imaging; however, preliminary screenings reveal little to no 
fluorescence of such agents, rendering them futile for optical fluorescence imaging due to their tendency to aggregate in 
lipid-rich organs like the kidneys, adipose, and pancreas—rendering them ineffective as they immediately become 
committed to metabolism and excretion during fluorescence imaging. However, the inclination to utilize these as PA probes 
is a promising development. This research is the culmination of the aim to design Aza-BODIPY dyes for tumor targeting and 
bioimaging that redshifted to the NIR-II region and confer good optoacoustic properties. To circumvent the limitations of 
Aza-BODIPY dyes having an inherently hydrophobic nature, 2 selected compounds were synthesized incorporating 
electron-rich donating groups of phenol (-OH) and carboxylic acid (-COOH) to improve the LogD parameter and promote 
higher water solubility, meaning they will have a longer residence time in aqueous environments, rather than fat-rich regions. 
While these 2 new derivatives await in vivo studies, the early data are promising as 2 phenolic Aza-BODIPY probes display 
pH response from pH 4- 10, indicating promise to be used a pH sensor in vivo, as previously reported Aza-BODIPY 
scaffolds,5,6, particularly in hypoxic tumor microenvironments. Moreover, metal-responsiveness to Zn2+ and pH-sensitivity 
were observed in the N, N-dimethylamino modified fluorophores. 

References 
[1]: Fluorescent Probes for Imaging in Humans: Where Are We Now?.Deborah Seah, Zhiming Cheng, and Marc Vendrell. ACS Nano 2023 17 (20), 19478-
19490. DOI: 10.1021/acsnano.3c03564  
[2]: Sola-Llano, R., & Bañuelos, J. (2019). Introductory Chapter: BODIPY Dye, an All-in-One Molecular Scaffold for (Bio)Photonics. BODIPY Dyes - A 
Privilege Molecular Scaffold with Tunable Properties. doi:10.5772/intechopen.8268 
[3]: Yuan A, Wu J, Tang X, Zhao L, Xu F, Hu Y. Application of near-infrared dyes for tumor imaging, photothermal, and photodynamic therapies. J 
Pharmaceut Sci 2013;102:6–28. https://doi.org/10.1002/jps.  
[4]: Yadav AK, Tapia Hernandez R, Chan J. A general strategy to optimize the performance of aza BODIPY-based probes for enhanced photoacoustic 
properties. Methods Enzymol. 2021;657:415-441. doi: 10.1016/bs.mie.2021.06.022. Epub 2021 Jul 21. PMID: 34353497.   
[5]: Merkushev, D.; Vodyanova, O.; Telegin, F.; Melnikov, P.; Yashtulov, N.; Marfin, Y. Design of Promising aza-BODIPYs for Bioimaging and Sensing. 
Designs 2022, 6 (2), 21.  
[6]: Salim MM, Owens EA, Gao T, Lee JH, Hyun H, Choi HS, Henary M. Hydroxylated near-infrared BODIPY fluorophores as intracellular pH sensors. 
Analyst. 2014 Oct 7;139(19):4862-73. doi: 10.1039/c4an01104j. PMID: 25105177; PMCID: PMC4386627 

Acknowledgements 
The author wishes to thank NIH grant (NIH/NCI- R01CA280968B) for supporting her MS research and the beginning of her PhD studies.The author wishes 
to thank her advisor, Dr. Maged Henary for his never-faltering guidance and encouragement, loving family and friends, and all of her esteemed colleagues 
at the Henary Lab.The author would like to thank Dr. Hak Soo Choi for performing the in vivo biodistribution studies. The author wishes to thank the 
Department of Chemistry at Georgia State University and the Center for Diagnostics and Therapeutics for their financial support.   
  

mailto:mhenary1@gsu.edu
https://doi.org/10.1002/jps
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May the Force Be Mapped: DNA probes reveal the  
biophysical forces in living cells 

 

Professor Khalid Salaita 
Department of Chemistry 

Emory University 

Atlanta, GA, 30322 

Abstract 
Cells are highly dynamic structures that are constantly converting chemical energy into mechanical work to pull and push 

on one another and on their surroundings. These pulls and pushes are mediated by tiny molecular forces at the scale of 

piconewtons. For context, 7 pN applied a distance of 1 nm is ~1 kcal/mol. Nonetheless, these forces can have profound 

biochemical consequences. For example, the rapidly fluctuating forces between immune cells and their targets can 

drastically tune immune response and function. Despite the importance of such forces, there are limited methods to study 

forces at the molecular scale and particularly at the junction of living cells. In this talk, I will discuss how studying the 

biophysical properties of nucleic acids has led to advent of DNA-based force sensors. I will then describe how these 

molecular probes have been used to (1) study single molecule force dynamics in cells (2), map mechanical forces at fluid 

membranes (3) and for the development of new drug delivery strategies that employ forces (4). I will spend some time 

discussing force-triggered switches to detect molecular crowding at interfaces (5) and testing different models of 

mechanotransduction (6) in immunology.  I’ll end my talk describing the advent of new CRISPR catalytic amplification 

strategies for medical diagnostics which includes published (7) and unpublished work. 

References 
1. Science, vol. 365, Issue 6458, pp. 1080-1081(2019) 
2. J. Am. Chem. Soc. 2024, 146, 33, 23034–23043 
3. Nature Nanotechnology https://doi.org/10.1038/s41565-024-01723-0 (2024) 
4. Nature Communications volume 15, (2024)  
5. J. Am. Chem. Soc. 2024, 146, 10, 6830–6836 
6. J. Am. Chem. Soc. 2024, 146, 11, 7233–7242 
7. Nature Biomedical Engineering, volume 7, pages 1404–1418 (2023) 

 

Bio: Khalid Salaita is the Samuel Candler Dobbs Professor of Chemistry and Biomedical Engineering at Emory University. 
His lab currently investigates the use of nucleic acids as molecular force sensors, smart drugs, and synthetic motors. Khalid 
grew up in Jordan and moved to the US in 1997 to pursue his undergraduate studies at Old Dominion University in Norfolk, 
Virginia (USA). He worked under the mentorship of Prof. Nancy Xu studying the spectroscopic properties of plasmonic 
nanoparticles. He then obtained his Ph.D. with Prof. Chad Mirkin at Northwestern University (Evanston, IL) in 2006. During 
that time, he studied the electrochemical properties of organic adsorbates patterned onto gold films. From 2006-2009, Khalid 
was a postdoctoral scholar with Prof. Jay T. Groves at the University of California at Berkeley (USA) where he investigated 
the role of receptor clustering in modulating cell signaling. In recognition of his independent work, Khalid has received a 
number of awards, most notably: the Alfred P. Sloan Research Fellowship, the Camille-Dreyfus Teacher Scholar award, the 
NSF Early CAREER award, the Kavli Fellowship, and Merck Future Insight Prize. Khalid is currently the Director for 
Graduate Studies for the department of chemistry, and is the director of the NIH-funded Center on Probes for Molecular 
Mechanotechnology, and an Associate Editor of SmartMat.  
  

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1038%2Fs41565-024-01723-0&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994294719%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2FH%2FvediExS20ejd%2F2lVBD9XGIRg%2F9bKWXX%2Fhr8mnv1A%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Fncomms&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994318701%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Gve%2FawOvvsMUCiUusFeHNlsE617YzWX05NtcddDgsbQ%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fww2.odu.edu%2F%7Exhxu%2F&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994331990%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=8P2aPzu7iOYlpfEOK9GOviesDLKdCi5yLNbthxU2ddA%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmirkin-group.northwestern.edu%2Fpeople%2Fchad-mirkin%2F&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994344865%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=13lxF%2BPYqlVytoQEHgyLPBxnt9AFEbr6fhCjupV0JWg%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fchemistry.berkeley.edu%2Ffaculty%2Fchem%2Fgroves&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994357581%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=cTA0GX2gaBeNgANBrkHFxuZHjrpFPKjcRedKyN8GqcU%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.nasonline.org%2Fprograms%2Fkavli-frontiers-of-science%2Fnews%2F2016-kavli-fellows.html&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994372611%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=KaXi%2FDd5QmMGqK4V9Iny53m3YJIaP6yPtswGmReFaJM%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fd42473-023-00059-y&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994386793%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=RtPvjal6Do2dtvRrQDfjf5H27t1Y0UF9U6mBqzAwChw%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mechanotechnology.org%2F&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994399424%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vGoyOiwJNZKBQHLrVFEjR03ktBJ7H3sOjT9q7Ybti6I%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mechanotechnology.org%2F&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994399424%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=vGoyOiwJNZKBQHLrVFEjR03ktBJ7H3sOjT9q7Ybti6I%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F2688819x&data=05%7C02%7Cmhenary1%40gsu.edu%7Ccd147c9f5a7d40be734008dd923df1fa%7C515ad73d8d5e4169895c9789dc742a70%7C0%7C0%7C638827516994411913%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=9n9rz%2FpqmRM68v7JR%2FDXv7uA5IL0TfXwIbJbm%2FWgThI%3D&reserved=0
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Chemical Tools for Biological Discoveries 
 

Professor Monika Raj 
Department of Chemistry 

Emory University 

Atlanta, GA, 30322 

 

Abstract:  
In the Raj Lab, we design novel chemical probes and sensors to illuminate the undruggable proteome, selectively detect 

posttranslational modifications (PTMs), and monitor biological metabolites. Our research program enables the discovery of 

protein biomarkers, development of affordable diagnostic tools for early cancer detection, and identification of endogenous 

protein partners to facilitate biotherapeutic synthesis. In this presentation, I will highlight our efforts toward single-molecule 

identification of proteins and PTMs in cells and organisms to advance understanding of biological processes, disease 

mechanisms, and biomarker discovery. We have developed multiple bioconjugation strategies for the selective labelling of 

lysine, methionine, asparagine, mono-methyl lysine, di-methyl lysine, and monomethyl-histidine PTMs, addressing critical 

gaps in existing technologies for protein and PTM sequencing at single-molecule and single-cell resolution.1-4 Importantly, 

we demonstrate the utility of these chemical approaches in identifying methyl lysine and methyl histidine PTMs at the single-

molecule level using fluorosequencing technology, underscoring the potential of our methods to transform proteomic 

analysis with high sensitivity and accuracy. 

 

References: 
1. Sahu, S.; Paikin, Z. E.; Talbott, J. M.; Czabala, P.; Raj, M. Coarctate reaction for synthesis of fluorescent N-

heterocycles, late-stage functionalization, and photo-triggered drug delivery. Nat. Commun. 2025, 16, 3780. 

2. Sahu, S.; Emenike, B.; Buesch, C. M.; Bagchi, P.; Gordon, D. E.; Raj, M. Copper(I)-nitrene platform for 

chemoproteomic profiling of methionine. Nat. Commun. 2024, 15, 4243 

3. Emenike, B.; Czabala, P.; Farhi, J.; Swaminathan, J.; Anslyn, E. V.; Spangle, J.; Raj, M. Tertiary amine coupling by 

oxidation for selective labelling of dimethyl lysine post-translational modifications. J. Am. Chem. Soc. 2024, 146, 

10621-10631. 

4. Emenike, B.; Donovan, J.; Raj, M. Multicomponent oxidative nitrile thiazolidination reaction for selective modification 

of N-terminal dimethylation posttranslational modification. J. Am. Chem. Soc. 2023, 154, 16417-16428. 

 

Bio: Dr. Monika Raj is a Professor of Chemistry at Emory University, where her research integrates organic synthesis, 

chemical biology, and catalysis to develop innovative chemical probes for studying and restoring protein function. Her lab 

pioneers new approaches to understanding post-translational modifications and designing therapeutics for disease-relevant 

protein interactions. She is a Sloan Research Fellow, Kavli Fellow, and recipient of the NIH MIRA, NSF CAREER, and 

American Cancer Society Research Scholar awards. 
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Exploring Androgen Receptor to Develop Targeted Epigenetic Modifiers for 
Prostate Cancer Therapy. 

 

Professor Yomi Oyelere 
Department of Chemistry 

Georgia Institute of Technology 

Abstract 
Dysfunctions in the epigenetic landscape are key drivers of several diseases including autoimmune diseases, cognitive 

impairments and hyper-proliferative disorders. The potential of small-molecule mediated restoration of balance to epigenetic 

landscape has been recognized as a therapeutic strategy for managing serious epigenetic dysfunction diseases including 

cancers. Several small molecule epigenetic modifiers have been approved to treat various tumor types. In addition to 

eliciting dose limiting toxic side effects, most of the current epigenetic modifiers have been less efficacious in treating solid 

tumors, despite promising results from preclinical studies. In this presentation, I will highlight my group’s effort at integrating 

androgen receptor signaling and epigenetic axis to discover designed multiple ligands that exhibit selective and potent 

anticancer activities against aggressive forms of prostate cancer in in vitro and in vivo models. Collectively, this data will 

demonstrate the potential of our strategy in expanding the therapeutic application of epigenetic modifiers to include solid 

tumors such as prostate cancer. 

 

Acknowledgement: This work was supported by the U.S. National Institutes of Health, Grant # R01CA131217, 

R21CA185690, R01CA252720 and R01CA266013; Grant # R43CA180508 and R43CA224642 (Sophia Bioscience); and 

the Georgia Research Alliance (Grant # GRA.VL13. B11.) 

 

 Bio: Yomi Oyelere is a Professor of Chemistry and Biochemistry at Georgia Tech, Atlanta, USA. He obtained B.Sc. in 
Chemistry (Industrial Option; First Class Honors) from the University of Ibadan, Nigeria, and Ph.D. in Organic Chemistry at 
Brown University, Providence, Rhode Island, USA. He performed postdoctoral training in Chemistry, Biochemistry and 
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Designing Visible-Light Absorbing, Pro-Fluorescent o-Nitrobenzyl Photocages 
for Hydroxamic Acid Synthesis 

 

Carl J. Saint-Louis, Ph.D. 
Assistant Professor of Organic Chemistry 

Department of Chemistry and Biochemistry 

 Kennesaw University 

Abstract 
Photolabile protecting groups (PPGs) capable of real-time monitoring are highly valuable for tracking product release during 

and after photolysis. However, few PPGs provide direct fluorescence-based detection of uncaging events, with o-nitrobenzyl 

(o-NB) derivatives being the only known class to exhibit pro-fluorescent behavior. Here, we expand the family of pro-

fluorescent o-NB PPGs by introducing two novel ethynylthiophene-based derivatives that absorb visible light and enable 

direct visualization of photorelease. UV-Vis spectroscopy confirmed efficient cleavage of hydroxamic acid (HA) derivatives 

from the PPGs, indicated by a characteristic blue shift and diminished absorbance intensity, likely proceeding through an 

aci-nitro intermediate. The fluorescence signal from the nitrosoketone by-product allowed direct tracking of the release event 

clearly visible to the naked eye. Time-course 1H NMR studies displayed only minor degradation over 30 days under ambient 

conditions. (TD)-DFT calculations further revealed that the nitrosoketone by-product emits fluorescence from the S₂ excited 

state, in violation of Kasha’s rule. Overall, these results demonstrate that ethynylthiophene-based o-NB PPGs are effective 

for controlled photoreactions under mild acidic conditions. Their pro-fluorescent response and ambient stability make them 

promising tools for the release of synthetically challenging functional groups. 

 

Bio: Dr. Carl Saint-Louis is an Assistant Professor in the Department of Chemistry and Biochemistry at Kennesaw State 

University (KSU). His research focuses on two main areas within organic chemistry: (1) the development of 

ethynylthiophene-based o-nitrobenzyl photolabile protecting groups that absorb visible light and enable real-time monitoring 

of photorelease via a fluorescent nitrosoketone by-product, aimed at controlled release of biologically important molecules; 

and (2) the design and photophysical investigation of fluorescent organic compounds incorporating boron–nitrogen (BN) 

bonds, with particular emphasis on intermolecular interactions. 

Dr. Saint-Louis earned his B.S. in Biochemistry from KSU and his Ph.D. in Organic Chemistry from the University of 

Alabama. Since returning to KSU as a faculty member in 2020, he has been recognized for both his research and teaching 

excellence. His accolades include the 2025 ACS-PRF Undergraduate New Investigator Award, selection as a 2025 member 

of the NSF Center for Computer-Assisted Synthesis and Data Chemist Network, the 2024 Apex Research Award, 

recognition as KSU’s Top Researcher for 2023–2024, the 2024 KSU College of Science and Mathematics Teaching 

Excellence Award, 2022 Faculty in Focus, and the 2021 NSF LEAPS-MPS Award. His work was also featured on the Spring 

2021 cover of The Investigator Research Magazine. 
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Late-Stage Functionalization of Lysine to Organelle-Targeting Fluorescent Probes 
Patricia Rodriguez*, Ankita Misra*, Monika Raj 
Department of Chemistry, Emory University, Atlanta, GA 30322, USA 

* ankita.misra@emory.edu  

Abstract 
Staining and live-cell imaging techniques heavily depend on exogenous fluorophores, which often are covalently added to 

targeting motifs in a multi-step fashion and alter the functions of peptides. We describe a late-stage functionalization (LSF) 

approach that converts lysine residues to an intrinsic fluorophore by the addition–cyclization–aromatization (ACA) reaction. 

This single-step conversion results in fluorescent 2,3,4,6-substituted pyridinium derivatives that possess organelle 

specificity. The ACA fluorophores possess intrinsic quantum yields of 0.02–0.03, and structural modification by incorporating 

anisole-releasing electron-donating substituents led to enhanced optical properties, such as a large Stokes shift up to 170 

nm and increased detection sensitivity. Density functional theory (DFT) calculations demonstrated that the fluorescence 

enhancement is attributed to the reduction of the HOMO–LUMO gap, further proving the electronic tuning as the design 

strategy. For live-cell imaging, the ACA-modified peptides exhibited significant mitochondrial targeting attributed to their 

delocalized lipophilic cation (DLC) properties with Pearson’s colocalization coefficients of 0.849-0.917 against MitoTracker 

Red at the same concentration. Importantly, functionalized peptides showed unaltered antibacterial and cytotoxic activities, 

thus confirming the non-perturbing nature of this fluorophore modification. This platform was also extended to doxorubicin 

(Dox-Py), which repurposed this drug from the established nuclear location of action, repositioning it in mitochondria, thus 

emphasizing its theranostic relevance. In sum, the ACA platform presents a new class of compact, tunable peptide-based 

fluorophores that combine organelle-specific staining, live-cell imaging and functionality retention in one chemical step, 

which will promote the design of peptide probes for both chemical biology and therapeutic purposes.  

 
Figure 1. Synthesis of ACA-pyridinium fluorophores. Lysine side chains or primary amines undergo an addition–cyclization–
aromatization (ACA) reaction with substituted alkynyl ketones (X = H, OMe, CF₃) to generate novel tetra-substituted 
pyridinium derivatives. These fluorophores exhibit intrinsic fluorescence and selectively accumulate in mitochondria, 
enabling live-cell imaging in T-47D cells. 

References 
[1] P. Rodriguez, A. Misra, M. Raj. JACS Au 2025, 5, 4309–4320. 
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1. GM1-mediated confinement of plastic nanoparticles on a GM1/POPC membrane: A 
single-molecule study  

 Diyali Sil1 and Chayan Dutta*1 

1Department of Chemistry, Georgia State University, Atlanta, USA 
*cduttagsu@gmail.edu  

Abstract 
Plastic pollution is a global concern due to its potential ability to disrupt biological systems. Electrostatic interactions play a 

major role in how plastic nanoparticles (PNPs) associate with lipid membranes. Such interactions can confine PNPs at the 

membrane surface, leading to disruption of structural organization and alteration of the membrane’s mechanical properties. 

Ganglioside (GM1) is a crucial component of neuronal plasma membranes. GM1 has various cellular functions, and it 

contributes to the formation of specialized membrane microdomains at higher concentrations. In lipid membranes, GM1-

rich microdomains form more ordered, gel-like regions that reduce the mobility of nanoparticles by creating confined areas 

of diffusion through increased lipid packing and electrostatic interactions with positively charged lipids, thereby altering 

nanoparticle transport properties. Therefore, understanding how increasing GM1 concentration and charge of PNPs can 

change their diffusion properties is important to know the underlying mechanism of PNP adsorption on the lipid membrane. 

A surface map of the PNP transport behavior over the lipid membrane with high spatial resolution at the single particle level 

is required to visualize GM1-driven interaction. Here, we applied fluorescence correlation spectroscopy Super-resolution 

Optical Fluctuation Imaging (fcsSOFI) technique to obtain a surface diffusion map of carboxy functionalized polystyrene 

(PS) nanoparticles on a mixed GM1/1-palmitoyl-2-oleoyl-glycero-3-phosphocholine (POPC) lipid bilayer membrane surface. 

We also used Single Particle Tracking (SPT) to get the transport properties of the PS nanoparticles on the GM1/POPC 

membrane. Together, fcsSOFI and SPT indicate that higher GM1 concentration leads to the confinement of the PS 

nanoparticles on the membrane surface, which is crucial for understanding the broader impact of PNPs on cellular systems. 
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2. Copper II sensitive dimeric heptamethine cyanine fluorophores: Synthesis, optical 
characters, and metal sensing studies 

 Ahmed, Tarek1* 
1Georgia State University 

*tahmed13@student.gsu.edu 
 

Abstract 
A series of heptamethine cyanine fluorophores operating in the near-infrared (NIR) range were synthesized and dimerized 

through the central meso position using a variety of linkers bearing amino groups. These novel dimeric structures were 

obtained with high chemical purity, and their photophysical characteristics, including absorption spectra, fluorescence 

intensity, quantum yields, and molecular brightness were systematically evaluated. Physicochemical properties were 

predicted using Marvin Chemaxon software, and their photothermal stability was assessed. To explore their potential as 

metal ion probes, spectral responses were recorded upon exposure to varying concentrations of several metal ions. Notably, 

the dimers exhibited specific quenching of both absorbance and fluorescence signals in the presence of Copper (II) ions. 

This research highlights how meso-linked dimerization of cyanine dyes, via structurally distinct linkers, influences their 

chemical and optical behavior, laying the groundwork for their application in biomedical sensing and imaging. 
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3. Pro-fluorescent ethynylthiophene-based o-nitrobenzyl photolabile protecting group for 
hydroxamic acid synthesis 

 Albert D. Campbell Jr.¹*, Lingaraju Gorla¹, Ophelia Adjei-Sah¹, Blaise Williams¹, Stephen O. Ajagbe², 
Samer Gozem², Mohammad A. Halim¹, Carl Jacky Saint-Louis¹ 

¹Department of Chemistry and Biochemistry, Kennesaw State University, Kennesaw, GA 30144, USA 
²Department of Chemistry, Georgia State University, Atlanta, GA 30302, USA 

*csaintlo@kennesaw.edu 

Abstract 
Photolabile protecting groups (PPGs) enabling real-time monitoring of uncaging processes are applicable in the monitoring 

of product release during and after photolysis. However, the contemporary array of PPGs is not as expansive as it could 

be. In this work, we report the development and spectroscopic characterization of o-nitrobenzyl (o-NB)  derivatives for 

potential photosensing applications in chemical reactions. We make two new pro-fluorescent, ethynylthiophene-based, 

visible light-absorbing o-NB PPGs (NPETs 1 and 2), applying them in hydroxamic acid (HA) synthesis. UV-Vis spectroscopy 

confirmed complete cleavage of HA derivatives from NPETs 1 and 2, evidenced by blue shifts and reduced absorbance 

intensity. These results were supported by theoretical foundations provided using Time Dependent-Density Functional 

Theory (TD-DFT), at the wB97X-D/cc-pVDZ level in acetonitrile, elucidating the photocleavage mechanism and assigning 

observed spectroscopic features. Analysis of vertical excitation energies (VEEs) for photoreaction intermediates B (aci-

nitro), C (cyclic), and D (hemiacetal) revealed that intermediate B exhibits absorption at 418 nm, in agreement with the 

experimentally observed 395-400 nm band, confirming the aci-nitro intermediate as the rate-limiting specie. The 4-fold and 

3-fold fluorescence increases for NPETs 1 and 2 were investigated through Natural Transition Orbital (NTO) analysis, 

revealing that the nitrosoketone S₁ state has (n,π*) character while S₂ and S₃ are (π,π*) states. Further excited state 

optimizations demonstrated that emission occurs from the S₂ singlet excited state at 454 nm, representing a rare violation 

of Kasha's rule due to the large S₁-S₂ energy separation preventing rapid internal conversion. Time-course ¹H NMR 

experiments revealed NPET 2 exhibits greater stability than NPET 1, showing only minor degradation after 30 days at 

ambient conditions. This integrated experimental-computational study highlights the efficacy of pro-fluorescent, 

ethynylthiophene-based o-NB PPGs in facilitating precise photoreactions under mild acidic conditions, with theoretical 

calculations providing crucial mechanistic insights and spectroscopic assignments. 

References 
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4. Enhancing NIR Fluorescence for Potential Biomedical Application: Synthesis and 
Evaluation of Donor–π–Acceptor Fluorophores 

 Diana Alcaraz-Ibanez1, Maged Henary*1 
1Department of Chemistry, Petit Science Center, Georgia State University, Atlanta, Georgia, 30303 

*mhenary1@gsu.edu 
 

Abstract  
Donor–π–acceptor (D–π–A) fluorophores are organic molecules that consist of an electron-donating group and an electron-

accepting group linked by a conjugated π-system. These compounds exhibit intramolecular charge transfer (ICT), a process 

where light excitation causes electrons to shift from the donor to the acceptor, resulting in a stabilized excited state and a 

reduction in the energy gap between absorption and emission. This mechanism allows the tuning of optical properties, such 

as shifting fluorescence toward longer wavelengths, more specifically into the NIR region.1 The NIR region is important in 

bioimaging probes as it can give deeper tissue penetration and low autofluorescence in biomolecules and tissues.1 One 

effective approach to enhance ICT in donor-π-acceptor fluorophores is incorporating a stronger electron-withdrawing 

acceptor.2,3,4 In this study, a new class of fluorophores containing 1,3-Bis(dicyanomethylidene)indane, a highly electron-

withdrawing acceptor, was synthesized to promote red-shifted emission deeper into the near-infrared (NIR) region. Using 

computational and experimental methods, these dyes were studied for their photophysical and optical properties, revealing 

a marked increase in NIR absorption and emission for the stronger acceptor system. This work is a continuation of our 

group’s effort to improve the performance of D-π-A fluorophores by modifying the acceptor for biological imaging, particularly 

towards the NIR-II window (1000–1700 nm), where low tissue autofluorescence and deep penetration are essential. 
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5. The Role of Mechanistic Enzymology in Industrial Biocatalysis 
 

 Gabriel Atampugre Atampugbire1 and Giovanni Gadda1,2,3,* 

1Departments of Chemistry, 2Biology, and 3The Center for Diagnostics and Therapeutics, Georgia State 
University, Atlanta, GA 30302-3965, U.S.A. 

* ggadda@gsu.edu  

Abstract 
In biocatalysis, enzymes are used to transform substrates into desired products at rates much faster than conventional 

chemical synthesis.1 Biocatalysis is essential in industry due to its numerous advantages, including increased efficiency and 

specificity, faster reaction times, lower costs, and environmental friendliness.2 Applications can be traced back several 

thousand years, with one of the earliest documented examples in 1815, where an Acinetobacter strain was used in the 

large-scale production of acetic acid from ethanol.  

Biocatalyst engineering, solvent engineering, and mechanistic engineering are three fields that are crucial to advancing 

biocatalysis. In this study, we highlight unique roles that mechanistic enzymology offers, as it is often given the least priority 

in enzyme engineering and optimization, especially in industry. Some challenges of missing out on mechanistic enzymology 

include the lack of control over reaction trade-offs associated with enzyme engineering, issues with large-scale enzymatic 

reactions, a limited mechanistic understanding of engineered enzymes, which makes it challenging to predict enzyme 

behavior under different conditions, and the potential to overlook opportunities for further optimizing enzyme activity.  

Mechanistic enzymology presents detailed insights into the molecular mechanisms of enzyme activity, including reaction 

kinetics and catalytic mechanisms.3 Several techniques, ranging from molecular-level analysis to atomic-level analysis, 

including X-ray crystallography, NMR spectroscopy, steady-state kinetics, kinetic isotope effects, site-directed mutagenesis, 

and kinetic solvent viscosity effects (KSVEs), are often combined to obtain data relevant to understanding enzyme 

mechanisms. KSVEs, a cost-effective yet underutilized technique, can be used to study various aspects of enzyme reaction 

mechanisms, including rate-limiting steps, without requiring specialized or complex equipment or expertise.4 In the current 

study, we present detailed aspects of mechanistic enzymology that demonstrate its significance in advancing industrial 

biocatalysis by clarifying reaction kinetics, rate-limiting steps, and strategies to enhance product release rates, as well as 

the chemical step of catalysis and catalytic efficiency. 
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6. R325 as a key residue for substrate binding and catalysis in D-2-hydroxyglutarate 
dehydrogenase from Pseudomonas aeruginosa PAO1 

 Mackenzie Austin1, Bilkis Mehrin Moni1, and Giovanni Gadda123* 
1Department of Chemistry, 2Department of Biology, and 3The Center for Diagnostics and Therapeutics, 

Georgia State University, Atlanta, GA, USA 
 

Abstract 
Pseudomonas aeruginosa is a widely studied, gram-negative bacterium that can resist multiple antibiotics and form robust 

biofilms, leading to persistent infections in the healthcare system.1-2 Essential for the survival of P. aeruginosa, D-2-

hydroxyglutarate dehydrogenase is a metallo-flavoenzyme that requires a Zn2+ cofactor for the oxidation of D-2-

hydroxyglutarate D2HG to 2-ketoglutarate during L-serine biosynthesis.3-5 Knockout of the gene encoding the enzyme 

substantially impairs bacterial growth, making the enzyme a promising candidate for therapeutic applications.3  Structural 

predictions of the P. aeruginosa enzyme active site reveal R325 coordinates with the C1 carboxylate of the hydroxy acid 

substrate, highlighting its potential role in substrate binding and hydride transfer to the flavin. To investigate the functional 

importance of R325, site-directed mutagenesis was performed to generate R325M, R325A, R325K, R325H, and R325E 

variants. These substitutions were selected to assess the effects of charge, size, and coordination potential on the enzyme 

activity. The R325M and R325A variants were chosen to remove the charge at this position, with alanine also reducing the 

bulkier side chain. In contrast, the R325K variant is charge-conserved, allowing the comparison of the impact of a localized 

lysine charge versus the more delocalized charge of arginine. R325H introduces a pH-dependent charge with possible Zn2+ 

coordination. In parallel, the R325E substitution tests whether a negative charge at this site will support interactions with 

Zn2+. Mutagenic primers of R325 variants were designed and used in PCR amplification. The PCR products of R325 variants 

were purified, digested with DpnI to eliminate template DNA, and transformed into E. coli DH5α competent cells. Colonies 

were obtained for all R325 variants, confirming successful mutagenesis. These constructs establish a foundation for 

biochemical and kinetic studies to determine how R325 contributes to substrate binding, orientation, and catalysis in D-2-

hydroxyglutarate dehydrogenase, providing insight into mechanisms of enzyme function and a potential therapeutic target 

against P. aeruginosa. 
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7. A Comprehensive MUC1 Glycopeptide Library Reveals Binding Details of MUC1 

Antibodies 
 Guitao Bai*1, Jinghua Han1, MohammadHossein Shabahang1, Shumin Bao, Lei Li1 

Department of Chemistry and Center for Diagnostics & Therapeutics, Georgia State University, Atlanta, GA 
30303, USA 

*gbai3@student.gsu.edu  
 

Abstract 
Mucin1 (MUC1) is a highly glycosylated protein expressed by epithelial cells, playing a crucial role in forming physical 

barriers that lubricate and protect tissues while mediating signal transduction.1 It consists of three key domains: an N-

terminus with a hydrophobic signal sequence, a C-terminus featuring a membrane-spanning region and cytoplasmic tail, 

and a variable number tandem repeat (VNTR) domain that contains conserved 20-amino-acid residues 

(GVTSAPDTRPAPGSTAPPAH), with potential glycosylation sites underlined.2 Aberrantly glycosylated MUC1 serves as a 

tumor-associated carbohydrate antigen (TACA) in various epithelial cancers, including esophageal, gastric, breast, ovarian, 

and bladder cancers, with particularly high levels observed in breast cancer. This makes MUC1 a promising biomarker for 

cancer detection and therapeutic targeting.3 

In this study we designed a 21-mer MUC1 peptide containing five potential O-glycosylation sites. TACAs, including Tn, STn, 

T, 3’-sialyl T, 6-sialyl T, and di-sialyl T antigen, will be incorporated at each site. The synthesis of these glycopeptides will 

proceed in two steps: 1) solid-phase peptide synthesis (SPPS) using appropriate glycoamino acids (glycoAAs) on a multi-

channel peptide synthesizer; 2) one-pot glycosylation to diversify these glycopeptides. 218 MUC1 glycopeptides and more 

glycopeptides were synthesized to generate a comprehensive library, which could be used to profile MUC1 antibodies and 

sera from patients for biomarker discovery. 
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8. A Multiscale Computational Framework for Light-Activated Therapeutics: Insights from 
Photostatin Photoisomerization in Tubulin 

 A. Bakhtiiari1, M. Khavani1, G. Costa1 and R. Liang*1, 
1Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX, USA 

* abakhtii@ttu.edu   

Abstract 
Predicting the photochemical structure–activity relationships (photo-SAR) of photoswitchable ligands in complex 

biomolecular environments remains a major challenge due to intricate protein–ligand interactions, strong electron correlation 

in multiple electronic states, coupled nuclear-electronic dynamics, and protein conformational flexibility. Here, we develop a 

unified multiscale simulation framework that integrates first-principles non-adiabatic dynamics, excited-state enhanced 

sampling, and ground-state alchemical free-energy calculations [1] [2]. We apply this approach to photostatins (PSTs), a class 

of photoswitchable tubulin inhibitors with light-regulated anticancer activity, and validate our predictions against ultrafast 

time-resolved crystallography, absorption spectra, and isomer-dependent bioactivity assays. The simulations reveal that 

non-radiative decay rates correlate directly with equilibrium excited-state free-energy surfaces, modulated by substituents, 

protein electrostatics, and steric confinement. Protein electrostatic fields accelerate excited-state relaxation, whereas steric 

constraints oppose it; the balance of these effects governs the dynamics across PST derivatives. The photoisomerization 

quantum yield depends on the directional alignment of torsional motions with non-adiabatic coupling vectors and on the 

propensity for backward ground-state isomerization, both shaped by protein–ligand interactions. Building on our previous 

study of thermal isomerization in the ground state of PSTs in biological systems [3], the present work extends that 

mechanistic insight to the excited state, unifying photochemical and thermal pathways under one computational framework. 

This multiscale strategy is general and transferable, enabling quantitative predictions of photodynamics and light-responsive 

binding affinities for a broad class of photoswitchable ligands, fluorescent probes, and biosensors [4]. 
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9. Pitfalls in Reactive Oxygen Species (ROS) Research: Solvent and Buffer Components 
Are Not Bystanders 

 Shubham Bansal*1, Muskan Gori1, Joanna Afokai Quaye1, Giovanni Gadda1, Binghe Wang**1 
1Department of Chemistry and Center for Diagnostics and Therapeutics, Georgia State University, Atlanta, 

Georgia 30301 USA 
* sbansal4@gsu.edu; **wang@gsu.edu  

Abstract  
Reactive oxygen species (ROS) play critical roles in pathophysiological processes including cellular signaling, immune 

responses, inflammation, cancer, infection, and the development of various chronic diseases. Therefore, there is widespread 

interest in determining ROS concentrations under various conditions for studying basic mechanistic questions and for ROS-

sensitive delivery of drugs and/or imaging agents. However, a large number of factors could impact experimental outcome, 

making most side-by-side concentration comparisons difficult. Along the same line, we found an overlooked factor, which 

can significantly skew results and their interpretation: co-solvent and organic buffers used in the study. DMSO is one of the 

most widely used organic co-solvent to dissolve a reagent for bioassays and buffers including HEPES, Tris, MES, PBS, and 

ammonium acetate are commonly used for general assays. We herein describe the rapid oxidation of DMSO and majority 

of organic buffer components by the second most abundant ROS: hypochlorite, leading to false negative results and 

misidentification of ROS. We use these examples to draw attention to the profound effects of buffer components and/or 

DMSO on ROS detection, which affects multiple biological studies and ROS-sensitive drug delivery research. We hope the 

results described will lead to improved rigor in designing ROS experiments by considering factors that were previously 

considered as nothing but bystanders or benign. 
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10. Fluorescence with a Focus- One Scaffold, Two Triggers: Tailored synthesis of Aza-
BODIPYs for pH and Metal Responsiveness for NIR potential bioimaging applications 

 

 Olivia A.Basant1,2 , Maged M. Henary* 1,2  
1 Department of Chemistry, Petit Science Center, Georgia State University, Atlanta, Georgia, 30303 

2 Center of Diagnostics and Therapeutics, Petit Science Center, Georgia State University, Atlanta, Georgia, 30303 
* mhenary1@gsu.edu  

Abstract 
Boron-dipyrromethene (BODIPY) dyes are a class of organoboron compounds that have been cited as candidates for 

explorations into fluorescence imaging, photodynamic therapy, and optoelectronics. The meso-modified analog, Aza-

BODIPY, has become ubiquitous in biomedical applications due to the propensity to tune physicochemical and spectral 

properties by varying hydrophobic and hydrophilic substituents1,2. One modality of imaging is photoacoustic (PA) imaging, 

which combines the features of optical and ultrasound imaging, absorbs near-infrared light (NIR) to excite a PA probe to 

cause tissue expansion and induce pressure, which subsequently allows for the generation of an ultrasound wave for 

detection. Compared with fluorescence imaging, ultrasound waves confer the advantage of less autofluorescence of 

biological tissues, due to less photons scattering, which facilitate deeper tissue penetration (>3 cm). As a result, PA agents 

are notable for greater accuracy and visual results compared to solely optical imaging 3, 4. This research reports the probative 

results and aims of the synthesis of Aza-BODIPY dyes as activatable PA probes with respect to their absorbance, 

fluorescence optical properties, and density-functional theory (DFT) computational studies. Herein, we synthesized and 

evaluated 20 Aza-BODIPY dyes with respect to purely optical imaging; however, preliminary screenings reveal little to no 

fluorescence of such agents, rendering them futile for optical fluorescence imaging due to their tendency to aggregate in 

lipid-rich organs like the kidneys, adipose, and pancreas—rendering them ineffective as they immediately become 

committed to metabolism and excretion during fluorescence imaging. However, the inclination to utilize these as PA probes 

is a promising development. This research is the culmination of the aim to design Aza-BODIPY dyes for tumor targeting and 

bioimaging that redshifted to the NIR-II region and confer good optoacoustic properties. To circumvent the limitations of 

Aza-BODIPY dyes having an inherently hydrophobic nature, 2 selected compounds were synthesized incorporating 

electron-rich donating groups of phenol (-OH) and carboxylic acid (-COOH) to improve the LogD parameter and promote 

higher water solubility, meaning they will have a longer residence time in aqueous environments, rather than fat-rich regions. 

While these 2 new derivatives await in vivo studies, the early data are promising as 2 phenolic Aza-BODIPY probes display 

pH response from pH 4- 10, indicating promise to be used a pH sensor in vivo, as previously reported Aza-BODIPY 

scaffolds,5,6, particularly in hypoxic tumor microenvironments. Moreover, metal-responsiveness to Zn2+ and pH-sensitivity 

were observed in the N, N-dimethylamino modified fluorophores. 
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11. Comparing the Antioxidant Properties of Six Polyphenols Present in Superfoods: Which 
Antioxidant is the Superior RONS Scavenger? 

 Alaleh Bayat Barooni*1 

Abstract 
This aim of this study is to access the antioxidant mechanisms of benzoic acid, 4-hydroxybenzoic acid, 3,4-hydroxybenzoic 

acid, ellagic acid, gallic acid, and quercetin, six notable polyphenols abundant in superfoods such as berries (e.g., 

blackberries, cranberries, raspberries) and/or nuts (e.g., chestnuts and walnuts). Polyphenols are thought to play roles in 

combating oxidative stress, a process that is implicated in aging, cancer and a myriad of other diseases ranging from 

cardiovascular to neurological disorders. Two primary reactive oxygen/nitrogen species (RONS) that cause oxidative stress 

in living organisms are hydroxyl radicals and peroxinitrite, short-lived chemicals that aggressively oxidize DNA, proteins, 

lipids, and carbohydrates thus triggering cell death. Using fluorescein and hydroxyphenyl fluorescein microplate-based 

assays, we assess each compound’s ability to scavenge hydroxyl radicals (•OH) and peroxynitrite (ONOO⁻) under 

physiologically relevant conditions, in both mild and harsh radical-generating environments. UV-Vis spectrophotometric 

analysis was used to evaluate the pH-dependent stabilities and degradation rates of the antioxidants over time.  Our findings 

are intended to access the potential of various polyphenols from superfoods and dietary supplements to mitigate oxidative 

stress in living organisms. We also wish to highlight the broader applications of these antioxidants in therapeutic, dietary, 

and integrated biological studies. 

polyphenol superfood mean content min max SD n N 

Gallic Acid Wine (red) 3.59 mg/100 mL 0 12.6 2.71 99 514 

 Blackberry, raw 4.67 mg/ 100 g FW 2 9 3.79 3 3 

 Chestnut raw 479.78 mg/ 100 g FW 276 907 182.55 9 9 

 Chicory green raw 25.84 mg/ 100 g FW 12.75 38.93 18.51 2 2 

Quercetin Cocoa chocolate 25 mg/ 100 g FW 25 25 0 1 1 

 Black elderberry 42 mg/ 100 g FW 29 60 9.59 13 13 

Ellagic acid Black raspberry raw 38.00 mg/ 100 g FW 38 38 0 1 1 

 Blackberry raw 43.67  mg/ 100 g FW 20 69 24.54 3 3 

 Red raspberry raw 1.14  mg/ 100 g FW 0 22 8.35 7 19 

 Chestnut raw 735.44mg/ 100 g FW 276 907 182.55 9 9 

 Walnut  28.50 mg/ 100 g FW 276 907 182.55 9 9 

Benzoic acid American cranberry 48.10 mg/ 100 g FW 48.1 48.1 0 1 1 

 Cocoa powder .06 mg/ 100 g FW 0.01 0.09 0.04 3 3 

Table 1. Target polyphenol content in food.4 SD = standard deviation; n = number of trials; N= number of references. 
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12. Synthesis and characterization of SMART composite hydrogels for biomedical 
applications.  

 Jocelyn Canchola 
Georgia State University 

jcancholaguzman1@student.gsu.edu 
 

Abstract 
In this study, we investigate the development and characterization of a novel hydrogel system based on chitosan (CS), a 

naturally derived polysaccharide, and polyethylene imine (PEI), a synthetic polyamine, for applications in dye removal and 

controlled release. The hydrogels were synthesized via possible covalent crosslinking, leveraging the amine rich backbone 

of PEI and the abundant functional groups of chitosan to form an interpenetrating network. Swelling studies were conducted 

in various pH environments to assess hydrogel responsiveness and liquid uptake capacity, critical parameters for controlled 

release applications. Maximum swelling was observed in acidic conditions, with basic conditions, and neutral conditions 

following respectively. This aligns with the protonation behavior of the polymer components. The porosity studies were then 

conducted to measure the void spaces within the hydrogel, which directly confirms the liquid uptake capacity. The porosity 

studies indicated that the more polyethylene imine present in a hydrogel, the more porous it is. Moreover, the hydrogel's 

morphology was examined, which encompasses the overall network architecture, to analyze and compare the 

characteristics of the different ratios of hydrogels before and after varying pH environments. Additionally, the hydrogel’s 

capacity for dye adsorption was tested using a cationic dye (cyanine methyl) serving as a surrogate for drug molecules due 

to their similar physicochemical properties. The hydrogels demonstrated significant dye removal efficiency, which suggests 

high loading potential for drug-like compounds. 
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13. Reactive Oxygen Species (ROS) Detection: Examining the Effects of Acetonitrile on 
Hydrogen Peroxide-Driven Oxidation 

 Shivanagababu Challa1, Shubham Bansal1, and Binghe Wang1* 
Department of Chemistry and Center for Diagnostics and Therapeutics, Georgia State University, Atlanta, 

Georgia 30301 USA 

Abstract 
Reactive oxygen species (ROS) play essential roles in cellular signaling and oxidative stress. Their high reactivity and short 

lifetimes make kinetic measurements highly sensitive to experimental conditions. Earlier, we have reported the significant 

effects of DMSO and organic buffer components on ROS concentration determination.1 In this study, we focus on acetonitrile 

because of its reported effects on H2O2 activation and thus subsequent reactivity.2 We studied three aspects. First, in 

thioether oxidation using a fluorescent probe, we observed significant acceleration effects on H2O2-mediated oxidation by 

increasing concentrations of ACN. Second, we studied the oxidation of the boronate group by using a fluorescent turn on 

probe as an example. Within the concentration range of 0-20% for ACN, we did not observe noticeable differences in 

reactivity. Third, we were interested in whether an appropriately position cyano group can function as neighboring group in 

facilitating thioether oxidation. In this case, we designed an arylthioether with a cyano group in the ortho-position, with the 

hope that a 1,6-relationship would allow the cyano group to facilitate thioether oxidation. However, the observed reaction 

rate did not show significant difference from that of a simple thioether, indicating a lack of meaningful effects. In conclusion, 

ACN was only found to affect the oxidation rate of an aliphatic thioether and to exert no meaningful effects on the oxidation 

rate of boronate and arylthioether. 
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14. Imaging Core Facility – Where Science is Visualized 
 Hanh Vu1, Kuangcai Chen1,2,* 

1Imaging Core Facility, Neuroscience Institute, Georgia State University 
2Department of Chemistry, Georgia State University 

*kchen@gsu.edu 

Abstract 
The Imaging Core Facility, located in the Petit Science Center building within Georgia State University's bustling downtown 

Atlanta campus, offers a range of sophisticated light and electron microscopy imaging-based analytical tools to support 

advanced research undertaken by Georgia State and its affiliated researchers. Our suite of technologies includes state-of-

the-art laser scanning confocal microscopy, widefield microscopy, electron microscopy, and more. It is one of several shared 

core facilities in the College of Arts and Sciences that support cutting-edge research across the university, including 

investigations in biology, biomedical sciences, chemistry, geosciences, neurosciences, physics, and other disciplines. It 

currently houses four Zeiss laser scanning confocal microscopes (LSM510, LSM 700, LSM 780 and an NIH S10 funded 

LSM980 with Airyscan 2 system), one Scanning Electron Microscope (TESCAN Vega 3) with microanalysis (EDAX), four 

widefield microscopes (two upright and two inverted microscopes), stereo microscopes, and ancillary equipment (e.g., 

ultramicrotome, freeze fracture system, freeze dryer, critical point dryer) and a list of other shared laboratory equipment for 

sample preparations. Each major instrument is housed in a separate room with temperature and humidity controls to meet 

the installation requirements of each specific instrument. Please check out our websites (https://cas.gsu.edu/imaging-core-

facility) for more information. 

 

 
Fig. 1 (A) Assorted microscopy images; (B) Zeiss LSM980 with Airyscan 2 confocal microscope.  
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15. Synthesis and Characterization of Trifluoromethyl Modified Heptamethine Cyanine Dyes 
 Sebastian Cruz1*, Maged Henary1,2 

1Department of Chemistry, Georgia State University, Atlanta, GA, 30303, US 
2Center of Diagnostics and Therapeutic. Georgia State University, Altanta, GA, 30303 US 

*Scruz7@gsu.edu  
 

Abstract 
Small molecules that are capable of absorbing and reflecting light in the near infrared region (NIR) are a strong frequently 

applied tool in staining and therapeutics. Many classes of such molecules have gained recognition for their superior in vivo 

optical clarity. The NIR I and II windows lie in the range of 650 – 900 nm and 1000 – 15000 nm, beyond the absorption 

ranges of biological molecules reducing light scattering and autofluorescence allowing for deep tissue penetration in cell 

imaging with improved signal to background noise ratio (SNR) when compared to other imaging techniques. Cyanine dyes 

have been noted as significant potential candidates for staining, diagnostic, and therapeutic applications. The cyanine 

scaffold offers a versatile building block with many sites of functionalization and conjugation, while maintaining strong 

brightness and fluorescence quantum yields.1  

By using a linker containing the trifluoromethyl functionality we created a library of small NIR fluorescent molecules with 

potential for a wide variety of imaging and therapeutic applications. The trifluoromethyl group has been shown to be capable 

of increasing the lipophilicity and membrane permeability of drugs including Prozac, greatly improving their efficacy and 

bioavailability.2 The strong electron withdrawing characteristic of the group can greatly influence the molecules electronic 

structure and pKa which may expand the imaging capabilities of the dye. Electronic structure changes can also contribute 

to enhanced binding affinity and selectivity to certain receptors.3 The CF3 group has been recognized for its high stability 

and resistance to metabolic degradation resulting in low toxicity and enhanced stability.3 The strong effect of trifluoromethyl 

has also been attributed to the tuning of excitonic character in some compounds, promoting the triplet state.4 Here in, we 

present a novel set of heptamethine cyanine dyes containing trifluoromethyl modifications with the purpose of investigating 

the effect on biodistribution, bioavailability, and electronic structure of the scaffold.  
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[2] Novás, M.; Matos, M. J. The Role of Trifluoromethyl and Trifluoromethoxy Groups in Medicinal Chemistry: Implications for Drug Design. 
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Pharmaceuticals, Compounds Currently in Phase II–III Clinical Trials of Major Pharmaceutical Companies: New Structural Trends and 
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16. Distinct immune and senescence responses in the brain following Powassan virus and 
West Nile virus infection in mice 

 

 Chinonye Dim*1, Hamidreza Jahantigh1, Heather Pathak1 and Mukesh Kumar1 
1Center for Diagnostics and Therapeutics, Georgia State University 

*cdim1@student.gsu.edu  
 

Abstract 
Powassan virus (POWV) and West Nile virus (WNV) are neurotropic flaviviruses known for triggering unique immune and 

cellular responses, affecting different organs. In the current study, we explored how these viruses shape immune cell 

populations and drive senescence marker expression in the various organs of mice. The C57BL/6 mice were infected with 

POWV or WNV across a range of doses to investigate immune and senescence responses. Spleen, brain and spinal cord 

tissues were analyzed by flow cytometry to quantify key immune cell populations, senescence markers (including P16, P53 

and Ki67) and β-Gal activity. The RNA isolated from all tissues was used to perform quantitative PCR (qPCR) and RNA 

sequencing (RNA-seq). In the spleen, POWV infection led to a dose-dependent increase in CD4+ and CD8+ T cells. In 

contrast, WNV infection decreased T cell numbers, while significantly increasing CD19+ B and CD31+ endothelial cells in 

the spleen. Brain tissues showed virus- and dose-specific senescence profiles, with POWV infection inducing higher levels 

of Ki67, P16 and P53. Interestingly, WNV infection resulted in increased expression of H2AX and HMGB, both indicative of 

a heightened inflammatory and apoptotic response. Elevated β-Gal activity further supported senescence activation in WNV-

infected brain samples. In the spinal cord, both POWV and WNV infections activated senescence markers. Overall, this 

study reveals that POWV and WNV infections produce divergent immune and senescence responses in the spleen, brain 

and spinal cord of mice. 
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17. Strain Release Methodology for the Synthesis of Actinonin and Epi-actinonin. 
 Lily Durlacher 

Department of Chemistry, Georgia State University 
ldurlacher1@student.gsu.edu  

 

Abstract 
Diazo-carbonyl compounds are versatile synthetic intermediates known for their role in the construction of complex organic 

molecules and natural products. In this study, we report a concise and efficient nine-step total synthesis of the naturally 

occurring antibiotic Actinonin and its diastereomer epi-actinonin, using strain release methodology. The synthetic route 

begins with the preparation of a β-keto ester scaffold using Meldrum’s acid, followed by diazo transfer to form a diazoenolate 

intermediate. Silyl protection yields a stable enol diazoacetate, which serves as a carbene precursor for stereoselective 

cyclopropenation. Parallel synthesis of a valine-derived dipeptide is achieved through CDI-mediated coupling and Boc-

deprotection. The key cyclopropenation step, catalyzed by Rh(II), proceeds via strain-release to yield a mixture of 

diastereomers. Subsequent nucleophilic substitution of the ester moiety with hydroxylamine affords the final hydroxamic 

acid derivatives. 
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18. Evaluating Demographic-Specific Variations in Serum and Plasma Using ATR-FTIR 
Spectroscopy 

 Sachini H. Ekanayake1, Meagha K. Vithanage1, Mathes Dayananda2, Subramaniam Kugathasan3, A. G. 
Unil Perera1* 

1Department of Physics and Astronomy, Georgia State University, Atlanta, GA, USA 30302 
2Department of Physics, Georgia State University Perimeter College, Dunwoody, GA, USA 30338 

3Department of Pediatrics, Emory University School of Medicine, Atlanta, GA, USA 30322   
* uperera@gsu.edu  

 

Abstract 
Attenuated total reflectance Fourier-transform infrared (ATR-FTIR) spectroscopy is a  non-invasive technique that detects 

molecular bond vibrations to generate absorption spectra, making it highly effective for biomedical applications. This study 

proposes the use of ATR-FTIR as a minimally invasive and cost-effective method for monitoring disease conditions and 

progression in chronic illnesses such as inflammatory bowel diseases (IBDs). By analyzing vibrational modes of biochemical 

components, including proteins, lipids, and carbohydrates, ATR-FTIR can identify disease-specific spectral biomarker 

changes. Absorption spectra may also be influenced by hormonal differences, metabolic changes, genetic background, 

dietary factors, and environmental conditions, which must be carefully considered in the analysis. Using only 1 μL of sample, 

absorbance spectra were collected at 4 cm⁻¹ resolution, and biomarker variations were identified through second derivative 

spectra and curve fitting, enabling the detection of subtle biochemical differences. Since even subtle variations are critical, 

understanding how demographic factors such as age, sex, and ethnicity affect these signatures is essential for building 

accurate and inclusive diagnostic models. Therefore, this study investigates non-diseased serum and plasma samples 

across pediatric, adolescent, and adult groups, male and female participants, and Caucasian and African American 

populations. Capturing these demographic-specific variations supports the development of inclusive diagnostic models and 

highlights the potential of ATR-FTIR as a low-risk method for routine disease monitoring. 
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19. Synthesis of a New Sulfonamide Heptacyanine and Squarine Dyes using N-Methyl-4-
Anisidine 

 
 Aden Elder, Imran Khan, Maged Henary* 

Department of Chemistry and Center for Diagnostics & Therapeutics (CDT) 
Georgia State University 

*aelder19@student.gsu.edu 

Abstract 
Fluorophores that absorb and emit wavelengths in the near infared window (600-900 nm) are recognized for their deep-

tissue penetration and therefore is valuable for biomedical imaging. Heptamethine cyanine and Squarine dyes, both classes 

of dye that absorb and emit light within that range, are recognized for both their improved optical brightness and versatility 

for modification. We synthesized a novel sulfonamide derivative of both the heptamethine cyanine and squarine dyes, 

specifically leveraging compound N-methyl-4-anisidine,to enhance their biocompatibility, photostability, and functional 

versatility. The resulting compounds were characterized using 1H spectroscopy. UV-Vis spectroscopy was employed to 

confirm the and optical properties of the compounds, in which it illuminates the difference adding the N-methyl-4-anisidine 

group to a sulfonate-substituted indole dye changes aqueous comparability and photophysical properties of already 

published Heptacyanine and Squarine NIR dyes. 
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20. Implementing Automated hybrid QM/MM APEC-F 2.0 to investigate the tunability of 
flavin’s one- and two-electron reduction potentials in “improved” light-oxygen-voltage (iLOV) 

sensing proteins. 
 Sarah Elhajj*1 

1Georgia State University 
*selhajj1@student.gsu.edu  

Abstract 
QM/MM simulations have emerged as valuable tools to model photoreceptor proteins. Photoreceptor proteins, which absorb 

light and transmit it as a biological signal to regulate a physiological response, have found important biotechnological 

applications in bioimaging, optogenetics, biomedicine, and biosensing. Three main classes of photoreceptor proteins (LOV, 

BLUF, and CRY) belong to the ubiquitous family of flavin-binding proteins called flavoproteins. More generally, outside of 

photoreceptors, flavoproteins are encoded in 1–3% of the genes of prokaryotic and eukaryotic organisms and are typically 

enzymes. QM/MM models of flavoproteins typically treat the non-covalently bound flavin at the quantum chemical level as 

it constitutes the main locus of reactivity as well as the chromophore responsible for light absorption in the visible range. 

The remainder of the environment including the protein, solvent and ions are treated classically at MM level. However, the 

setup of QMMM models manually is time-consuming and requires advanced technical and chemical knowledge. In pursuit 

of the spirit of studying chemical and biological mechanisms of flavoproteins, there is an interest in implementing user-

friendly software allowing for efficient, systematic and congruous modeling of the complex biomolecules. The efforts of 

automating such protocols have started with ARM (for Rhodopsin), which inspired us to follow the same path and automate 

APEC-F, an average protein electrostatic configuration for flavoproteins. Recently, APEC-F 2.0 structures were used as a 

starting point to implement alchemical free energy simulations to investigate how flavin N5 environment influences the redox 

properties of the flavin mononucleotide cofactor in the improved light-oxygen-voltage (iLOV) sensing protein. The results 

indicate that water penetration into the flavin binding pocket near N5 and O4’ explains the trend in reduction potentials 

among the mutations: Q103A > Q103G > Q103R(+1) > Q103K(+1) > Q103D(0) and that hydrogen bonding to neutral semiquinone 

either directly by sidechain or protein-penetrating water contributes significantly to the potential crossing. 
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21. Chemoenzymatic synthesis of sulfated O-glycans by GlcNAc-6-O-sulfotransferases 
 

 Shuquan Fan*1, Jinghua Han1, Tangliang Shen1, MohammadHossein Shabahang1, Jun Pan1, Guitao Bai1, 
and Shumin Bao1, and Lei Li1 

1 Department of Chemistry, Georgia State University, Atlanta, GA 30303 
*sfan@gsu.edu  

Abstract 
Sulfation is one of the most common and functionally diverse modifications of glycoconjugates, contributing significantly to 

their structural complexity and biological roles. This modification is frequently found on sulfated glycosaminoglycans 

(GAGs), as well as O-glycans and N-glycans. Sulfation influences the physical properties and biological activities of glycans 

and glycoproteins, such as lymphocyte homing and inflammation development.[1] Despite substantial progress, the 

structural and functional characterization of glycan sulfation remains limited, primarily due to challenges in obtaining 

complex glycans with well-defined sulfation patterns. Developing efficient synthesis strategies is therefore crucial for 

advancing functional and pharmaceutical research on sulfated glycans. In response to these challenges, this study focuses 

on the enzymatic synthesis of 6’-sulfated GlcNAc on O-glycans. 

Glycan sulfation is catalyzed by sulfotransferases, which utilize 3’-phosphoadenosine-5’-phosphosulfate (PAPS) as the 

donor molecule. Among the five sulfotransferases implicated in 6’-sulfation of GlcNAc, only GlcNAc-6-O-sulfotransferase 1 

(CHST2) has been reported to add sulfation to N-glycans with limited structure in vitro.[2] This study employs CHST2 and 

GlcNAc-6-O-sulfotransferase 5 (CHST6) to synthesize a range of O-GalNAc and O-Mannose glycans with 6’-sulfated 

GlcNAc. 

Initially, the substrate specificities of CHST2 and CHST6 were determined. Both enzymes demonstrated a preference for 

O-glycans over N-glycans. CHST2 specifically acts on β1-6 linked GlcNAc (core2 branch), whereas CHST6 targets both 

β1-3 linked GlcNAc (core1 branch) and β1-6 linked GlcNAc. Kinetic analyses revealed that CHST6 has a lower Km for core2 

glycans, indicating higher substrate affinity, while CHST2 exhibits a higher kcat, reflecting greater catalytic efficiency. Based 

on these properties, CHST2 was employed for the 6’-sulfation of GlcNAc in the core2 branch, while CHST6 was used for 

the core1 branch. Using a combination of CHST2 and CHST6 with bacterial or human glycosyltransferases, a range of 

core2 O-GalNAc and core-M2 O-Mannose glycans featuring the 6’-sulfo sLex epitope were successfully synthesized. This 

synthesis strategy was further tested on glycopeptides derived from Glycosylation-dependent cell adhesion molecule 

(GlyCAM), enabling the enzymatic synthesis of O-sulfated glycopeptides for the first time. These findings establish a robust 

framework for synthesizing sulfated glycans with 6’-sulfation of GlcNAc, providing a foundation for advancing their functional 

and therapeutic applications. 
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22. Creeping from Symmetry to Asymmetry: Squaraine Dyes for Bioimaging 
 

 Chibuike Imebuogu*1, Imran Khan1, Maged Henary1 
1Department of Chemistry, Georgia State University 

*cimebuogu2@student.gsu.edu  

Abstract  
Squaraine dyes are promising near-infrared fluorophores for biomedical imaging due to their brightness, stability, and 

tunable optical properties. Building on our previous work with symmetrical sulfonamide-functionalized squaraines bearing 

alkyl and sulfonate substituents, we now investigate unsymmetrical analogs designed to improve photophysical behavior 

and aqueous compatibility. Compared to symmetrical analogs, the unsymmetrical dyes show modulated 

absorption/emission profiles, unique Stokes shifts, and reduced aggregation, owing to their distinct donor groups and 

sulfonamide positioning. Structural and photophysical characterization by 1H, 13C NMR, IR, and UV-Vis spectroscopy 

confirmed the structures and properties of the dyes for bioimaging applications. This comparative study highlighted how 

molecular asymmetry drives improved performance, informing the design of next-generation NIR dyes for biological imaging.  
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23. Role of Glutamatergic Signaling in the Development of Monogamous Behavior 
 

 Chinenyenwa Israel*1, Jonathan Sylvester1 
1Convict cichlid lab, Georgia State University 

*Cisrael2@student.gsu.edu  
 

Abstract 
Monogamous behavior is shaped by a complex interplay of hormones and neurotransmitters, including dopamine, GABA, 

serotonin, and cortisol, which regulate emotional stability, anxiety, stress, and reward processing. However, the role of 

glutamatergic signaling, a key modulator of synaptic plasticity, memory, and learning, remains underexplored. This study 

investigates how glutamatergic signaling contributes to the development of monogamous behavior in convict cichlids 

(Amatitlania nigrofasciata) by examining the expression of glutamate and glutamatergic marker genes in the medial preoptic 

area (mPOA), a brain region central to social behavior. 

Specifically, we focus on the expression patterns of vglut1 and grin2b, genes critical for glutamate packaging and release, 

as well as NMDA receptor-mediated synaptic activity. VGLUT1 facilitates the transport of glutamate into synaptic vesicles, 

while GRIN2b encodes subunits essential for NMDA receptor function and cognitive-emotional regulation. To investigate 

their roles, we compare gene expression in the mPOA of a developing convict cichlid, a monogamous species, and 

polygamous zebrafish (Danio rerio). We hypothesize that monogamy will be associated with elevated expression of these 

genes in cichlids, using in situ hybridization and immunohistochemistry on embryos.  

This comparative developmental approach aims to elucidate the role of glutamatergic signaling in the neural mechanisms 

of pair bonding, offering insight into the evolutionary and molecular basis of social behavior.  

 

 

 
Figure 1. Zebrafish brain Atlas, showing Diencephalon-preoptic vglut2 clusters. (Z Brain Atlas, 2025) 
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24.   Protection group free Synthesis of Thioglycosides 
 Avinash Ittuveetil1, Guitao Bai1, Lei Li*1  

Department of Chemistry, Georgia State University,  
50 Decatur ST SE, Atlanta, Georgia, 30303, USA.  

mgadi@gsu.edu, *lli22@gsu.edu  

Abstract 
The synthesis of glycosides remains a significant challenge due to its complexity and the expertise required to achieve 

precise control over stereochemistry and linkage formation. Furthermore, conventional glycosidic bonds are prone to 

degradation through chemical and enzymatic hydrolysis, limiting their stability in biological contexts. Thioglycosides, in which 

the glycosidic oxygen is substituted with sulfur, serve as robust mimetics that offer enhanced resistance to hydrolysis while 

maintaining biological compatibility. This project aims to advance thioglycoside chemistry by establishing a broadly 

applicable and efficient platform for synthesizing diverse S-linked glycosidic linkages and structurally defined 

polysaccharides. A major focus is the development of a comprehensive toolkit of glycosyl fluoride donors and thiol-containing 

acceptors to probe substrate scope and reactivity. This will facilitate the construction of a combinatorial library of S-linked 

glycans featuring hundreds of structurally defined variants for downstream bioassays. In addition, we target the iterative 

assembly of N-glycans via F–S coupling strategies. A novel, environmentally benign glycosylation method has been 

introduced, characterized by its protecting-group-free nature and aqueous reaction conditions—mimicking enzymatic 

processes. Utilizing calcium hydroxide as a promoter, this method enables high-yield and stereoselective formation of 

thioglycosides from fluoride donors and thiol sugars. Importantly, the approach has been successfully extended to the 

synthesis of both S-linked oligosaccharides and glycopeptides, underscoring its versatility and practical potential. 
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25. Serum ATR-FTIR Spectral Biomarkers for Tracking  Breast Cancer Progression 
 Meagha K Vithanage1, Sachini H Ekanayake1, Mathes K Dayananda2,  Ritu Aneja3, Emiel A. M. Janssen4, 

A. G. Unil Perera*1 
1 Department of Physics and Astronomy, Georgia State University, Atlanta, GA 30303, USA; 

2Department of Physics, Georgia State University-Perimeter College, Dunwoody, GA 30338, USA;   
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4Department of Pathology, Stavanger University Hospital, Stavanger NO-4068, Norway; 

* uperera@gsu.edu 

Abstract 
Breast cancer remains one of the most prevalent diseases worldwide, contributing significantly to cancer-related mortality 

among women. Early and accurate diagnosis is critical for improving patient outcomes, yet current diagnostic techniques 

often face limitations in sensitivity, specificity, and accessibility. Blood-based diagnostic methods, particularly those utilizing 

vibrational spectroscopy, have gained attention as promising alternatives, but their application in monitoring disease 

progression is less developed. In this study, we explore the use of Attenuated Total Reflection Fourier-Transform Infrared 

(ATR-FTIR) spectroscopy for analyzing blood serum as a minimally invasive, label-free tool to investigate biochemical 

alterations associated with breast cancer. By combining spectral data with advanced statistical and computational 

approaches, including chemometric curve-fitting with Gaussian oscillators, we quantified the relative contributions of key 

vibrational bands to identify distinct spectral biomarkers. These biomarkers which reflect structural changes in serum 

proteins and other biomolecules, revealed statistically significant variations between healthy individuals and patients across 

different stages of breast cancer. Our results underscore the potential of spectral biomarkers to not only differentiate 

between healthy and cancerous states but also to monitor disease progression. This work contributes to establishing ATR-

FTIR spectroscopy as a valuable approach for minimally invasive cancer diagnostics, offering insights into disease-related 

biochemical changes and paving the way for improved strategies in early detection, prognosis, and clinical management of 

breast cancer. In this poster, we will discuss how spectral biomarkers derived from ATR-FTIR can aid in differentiating 

disease stages, monitoring disease progression, and supporting clinical decision-making. 
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26. Meso-Modified Cyanine Dye Functionalized with Amino Acids for pH-Sensitive Imaging 
Applications 

 Nasibeh Azizi Khereshki a, Maged Henary*a, b 
a Department of Chemistry, Georgia State University, Atlanta, GA 30303, United States 

b Center of Diagnostics and Therapeutics, Georgia State University, Atlanta, GA 30303, United States 
nazizikhereshki1@student.gsu.edu 

 
Abstract 
Heptamethine cyanine dyes have emerged as promising NIR fluorophores for biomedical imaging due to their strong 

absorbance, tunable emission, and biocompatibility. In this study, we present a novel cyanine dye structure incorporating 

meso-position modification and amino acid functionalization to enhance water solubility, targeting, and environmental 

responsiveness. The dye contains a rigid polymethine backbone with a central sulfur bridge and difluoro substitution, and a 

positively charged nitrogen center, designed to shift electronic density in response to pH changes. Structural modifications 

include primary and secondary amines, including biologically relevant amino acid moieties, which not only improve 

biocompatibility but also introduce potential receptor-targeting interactions. Inspired by activatable imaging strategies, we 

investigate the pH sensitivity of the dye in various buffer systems, demonstrating a bathochromic shift in acidic conditions 

consistent with reduced intramolecular quenching and changes in electron density. Optical properties including molar 

extinction coefficient and quantum yield were characterized, alongside in silico analyses using Chemaxon and DFT 

calculations to probe electronic behavior. Preliminary cytotoxicity assays confirm the dye's safety in both healthy and 

cancerous cell lines. These results suggest this dye as a strong candidate for further development as a pH-activatable, 

tumor-targeted NIR imaging agent. 

  



Poster Abstracts - 44th BSC conference  

 

 44th BSC conference             43 
 

27. UV-visible Spectroscopy as a tool for flavin cofactor characterization of flavoenzymes. 
 Jessica Eyram Kugblenu*1, and Giovanni Gadda1,2,3   

 
1Department of Chemistry,2Department of Biology, 3The Center for Diagnostics and Therapeutics, 

 Georgia State University, Atlanta, GA 30302-3965, United States  
*jkugblenu1@gsu.edu   

 

Abstract 
Ultraviolet-visible [Uv-Vis] spectroscopy is a widely used analytical technique in various scientific fields for studying the 

electronic transitions of molecules. This method primarily focuses on the absorption of electromagnetic radiation in the UV 

and visible regions. In Uv-Vis spectroscopy, molecules undergo electronic transitions, allowing researchers to determine 

the concentration, identity, and structural properties of compounds. Compounds containing fused rings have been reported 

to possess absorption characteristics1. While electron-donating groups like -NH2, -OH, and -OCH3 enhance absorption, 

electron-withdrawing groups such as -COOH and -N = N tend to decrease a molecule's absorption2. Flavin is a three-ring 

biological molecule incorporated into enzymes as a cofactor and exists in two distinct forms: Flavin mononucleotide [FMN] 

or Flavin Adenine Dinucleotide [FAD]4. Understanding how flavin’s UV-vis absorption spectrum is modulated by its 

environment can aid in experiments employing flavin as a probe of the internal electrostatics of a protein3. Different enzyme 

classes utilize various flavin cofactors for their specific reactions; therefore, the properties of the flavin cofactor are essential 

for understanding enzyme mechanisms in the context of amino acid mutations. Consequently, UV-vis spectroscopy has 

become a useful tool for precisely identifying flavin cofactors and applying Beer's Law to determine enzyme concentration.4 

This study employs UV-visible absorption spectrophotometry to compare the flavin spectra of the Pseudomonas aeruginosa 

D-2-Hydroxyglutarate dehydrogenase [PaD2HGDH] wild type and the D341 N, E, A, and L variants, representing a potential 

new therapeutic target against P. aeruginosa infections. The PaD2HGDH D341 cofactor variants were extracted by heat-

denaturing the enzyme at 100 ° C for 30 minutes. The extracted cofactor was characterized by its absorption properties at 

15 °C using UV–visible absorbance of the enzyme-bound flavin in 25 mM NaPO4, 10% glycerol, pH 7.4. Additionally, the 

flavin cofactor of each variant was observed to have UV-vis excitation wavelengths of ~450 nm and 380 nm, with a shoulder 

peak at ~480 nm.  

References 
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28. Comparison of the microenvironments between pilonidal sinus disease and hidradenitis 
suppurativa 

 Nicole Lagman*1, Sheila Criswell1  
1Department of Diagnostic and Health Sciences, University of Tennessee Health Science Center, Memphis, 

TN, USA   
*nlagman@uthsc.edu   

Abstract  
Pilonidal sinus disease (PSD) is a chronic inflammatory skin condition theorized to stem from the incidental embedding of 

external hairs through the epidermis and into the dermis. Hidradenitis suppurativa (HS) is also a chronic inflammatory skin 

with unknown etiology but has been shown to be associated with hormonal and gene dysregulation. Despite having different 

mechanistic triggers, both diseases present with similar features such as follicular occlusion, and inflammation. Given these 

overlapping manifestations, this study aimed to compare the microenvironments between PSD and HS through histologic 

and immunohistochemical analysis. Using immunohistochemistry, the protein expressions of CK 5/6, KLK7, filaggrin, 

envoplakin, and EPHA2 were compared between normal skin, PSD, and HS lesions. Iron content, hair shaft presence, and 

multinucleated macrophage counts were also evaluated with disease prevalence, along with sex and ethnicity. PSD lesions 

demonstrated higher iron content, and higher frequency of intralesional hair shafts than HS. PSD was observed to be more 

prevalent in younger White males; HS was noted more frequently in older African American females. CK 5/6, KLK7, filaggrin, 

envoplakin, and EPHA2 showed increased expression in both HS and PSD. The findings support that despite having 

divergent origins, PSD and HS share similar immune and epithelial responses. 

 
Figure 1. Verhoeff-Van Gieson section demonstrating the cross section of multiple intradermal hair shafts (yellow at red 

arrows) being engulfed by multinucleated macrophages (black arrows) in a patient with PSD. 
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29. A Chemical Strategy for Selective Enrichment of Histidine N1-Methylation 
Bao Quang Gia Le*1, Patricia Rodriguez1, and Monika Raj1 

1Department of Chemistry, Emory University, Atlanta, Georgia 30322, United States 
*bao.le@emory.edu  

 

Abstract 
Histidine methylation is one of the least characterized post-translational modifications, owing to its low abundance and the 

lack of selective enrichment strategies. As a result, even the basic distribution of methylhistidine across proteins has 

remained understudied, leaving its biological functions elusive. Here we introduce SHiNE (Selective Histidine N1 

Enrichment), a chemical strategy that directly modifies methylhistidine to generate an enrichment handle exclusively the 1-

methylhistidine (1MeH) isomer. This unique selectivity enabled proteome-wide mapping novel 1MeH sites. By providing the 

first isomer-specific enrichment strategy and uncovering novel sequence contexts, SHiNE opens the way to uncovering the 

scope and significance of histidine methylation. 
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30. Conserved G-quadruplex structures in the RNA genomes of orthoflaviviruses. Potential 
therapeutic targets? 

 

 Thao Le*1, Jessica L. Siemer 2, Ananya Paul1,  W. David Wilson1, Margo A. Brinton2, and Markus W. 
Germann1 

1 Department of Chemistry, Georgia State University  
2 Department of Biology, Georgia State University 

* tle91@gsu.edu  
 

Abstract 
Both DNA and RNA viral genomes contain a wide variety of nucleic acid structures identified through molecular biology and 

biophysical studies. Among these structures are G-quadruplexes, which are formed by the association of two or more 

stacked tetrads of guanine that are further stabilized by the coordination of potassium ions (K+). Quadruplexes have 

important regulatory roles in transcription and translation processes, as well as in maintaining genome stability. Members 

of the genus Orthoflavivirus are positive-sense single-stranded RNA viruses that are endemic globally. Currently, there are 

no antivirals available for orthoflavivirus infections. Bioinformatic analyses have identified several conserved potential 

quadruplex sites within orthoflavivirus genomes. The formation of these predicted quadruplex structures was further 

examined through biophysical characterization in vitro. Demonstration that several low molecular weight compounds have 

specificity and high affinity for orthoflavivirus RNA quadruplexes indicates that these conserved structures could serve as 

promising targets for antiviral therapies. 
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31. Carbon Monoxide (CO) Probes: Mechanistic Insights and Current Challenges 
 Dongning Liu*1, Xiaoxiao Yang1, Binghe Wang1 

1Department of Chemistry and Center for Diagnostics and Therapeutics, Georgia State University, Atlanta, 
Georgia 30303 USA * dliu20@gsu.edu  

 

Abstract  
Carbon monoxide (CO) is endogenously produced via heme catabolism and is known to have therapeutic potentials in 

areas of anti-inflammation, organ protection, and inhibition of cancer metastasis. Fluorescent probes for CO are important 

tools for understanding its biological functions. Since the first fluorescent CO probes were reported in 2012, significant 

progress has been made in this area. However, a critical issue in the field is the widespread reliance on chemically reactive 

carbon monoxide-releasing molecules (CORMs), such as CORM-2 and CORM-3, as CO surrogates. These complexes are 

chemically very reactive and often preferentially release CO₂ rather than CO, leading to the design and synthesis of probes 

that only detect the CORM used, but not CO itself.  

This poster highlights the distinction between two classes of reported CO fluorescent probes—those that directly detect CO 

and those that predominantly respond to chemically reactive CORMs. We will examine the chemical limitations of using a 

chemically reactive CORM for developing CO probes. Furthermore, the importance of fast reaction kinetics for detecting 

low, physiologically relevant concentrations of CO (often in the nanomolar range) will be discussed. 
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32. Synthesis of Diethyl 1-[(4-methylphenyl)sulfonyl]-3-phenyl-2,2-aziridinedicarboxylate 
Derivatives from Benzaldehyde Precursors for Metal-Catalyzed [3+3]-Cycloaddition with 

Phthalazine Ylides 
 

 Cole Martin, Nicolas Rios, Kostiantyn O. Marichev* 

Georgia State University, Department of Chemistry 
Email: cmartin142@student.gsu.edu 

 

Abstract 
N-heterocyclic compounds are bioactive molecules which have wide applicability in the pharmaceutical and medicinal 

chemistry fields. Specifically, Phthalazine derivatives are of great interest due to their biological functionality and various 

antitumor, anti-inflammatory, and antimicrobial effects1. Our research is focused on the synthesis of various aziridine 

derivatives for later generation of novel N-heterocycle structures containing the phthalazine moiety which have great 

pharaceutical potential. These aziridine precurosors are being synthesized with various electron-withdrawing, electron-

donating, and halogen groups attached. These substrates were obtained in high yields and tolerate a wide range of 

functional groups. They are being utalized in Lewis Acid metal-catalyzed [3+3]-cycloadditon reactions with donor-acceptor 

phthalazine ylide substrates. 
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Figure 1: Synthesis of Aziridines From Benzaldehyde Precursors 
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33. A novel role of Fun12/eIF5B in lipophagy suppression 
 Jenish Master*, Chetna Batra, Ankit Shroff, Taras Y. Nazarko 

Department of Biology, Georgia State University, Atlanta, GA 
* jmaster2@gsu.edu 

 

Abstract 
Selective autophagic degradation of lipid droplets (LDs), known as lipophagy, is essential for maintaining metabolic 

homeostasis. Its dysregulation can lead to serious health issues such as obesity and cardiovascular diseases. We used the 

yeast Komagataella phaffii (formerly known as Pichia pastoris) as a simple model for studying lipophagy, where lipophagy 

is repressed under normal growth conditions but induced under stress conditions, such as nitrogen starvation. In this model, 

lipophagy is measured using the Erg6-GFP processing assay, where the LD-associated protein, Erg6, is fused with the 

green fluorescent protein (GFP). After the delivery of an LD to the vacuole, Erg6-GFP is degraded by vacuolar proteases, 

leaving GFP intact, which serves as an indicator of lipophagic flux [1]. Being non-canonical eukaryotic translation initiation 

factors (eIFs), eIF2A, Fun12/eIF5B, Tma20/MCT-1, Tma22/DENR, and Tma64/eIF2D can deliver initiator Met-tRNAi to the 

40S ribosomal P-site and facilitate translation initiation under stress conditions [2]. Recently, we found that eIF2A is involved 

in lipophagy suppression under both normal and nitrogen starvation conditions. To assess the role of other eIFs in lipophagy, 

individual proteins were overexpressed, and lipophagic flux was measured. Since mammalian MCT-1 and DENR act as a 

heterodimer [3], Tma20 and Tma22 were also co-overexpressed to examine their combined impact on lipophagy. Among 

these manipulations, only Fun12 overexpression suppressed lipophagy, albeit to a smaller extent than eIF2A. Additionally, 

we generated ∆tma20, ∆tma22, and ∆tma64 single deletion mutants, as well as the ∆tma20 ∆tma22 double deletion strain 

to study lipophagic flux using the Erg6-GFP reporter. None of these deletions altered lipophagy. In summary, among the 

four eIFs tested, apart from eIF2A, only Fun12/eIF5B appears to be involved in lipophagy suppression in K. phaffii. 
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34. Elucidating the Roles of Rsp5 and Ubx5 in Ubiquitin-Dependent Lipophagy 
 

 Theresah Nana Ama Mensah1, *, Muhammad Arifur Rahman1, Destin Thomas1, Jun Yin2, Taras Y. Nazarko1 
1Department of Biology, Georgia State University, Atlanta, GA 

2Department of Chemistry, Georgia State University, Atlanta, GA 
* tmensah3@gsu.edu 

Abstract 
Autophagy is a degradation process crucial for maintaining cellular homeostasis and survival under stress, starvation, or 

pathogen invasion. Autophagic substrates are trafficked to the lysosomes of mammalian cells or the vacuoles of yeast cells 

for degradation by encapsulation in autophagosomes (macroautophagy), engulfment by the lysosomal/vacuolar membrane 

(microautophagy), or direct delivery to lysosomes by a chaperone protein (chaperone-mediated autophagy). We study a 

selective form of autophagy termed lipophagy where lipid droplets (LDs) are selectively sequestered by microautophagy 

and degraded in yeast vacuoles. While the LD-vacuole interactions during starvation are well documented, the molecular 

mechanisms that direct LDs for vacuolar degradation are less defined [1]. To ascertain mechanisms underlying recognition, 

tagging, and degradation of LDs, we chromosomally tagged the Saccharomyces cerevisiae ERG6 gene encoding an LD-

associated protein with the gene of green fluorescent protein (GFP), while the neutral lipid dye monodansylpentane (MDH) 

was used to stain the neutral lipid core of LDs. This dual-labeling strategy enabled us to confirm the localization of our 

lipophagy reporter, Erg6-GFP, to LDs throughout the nitrogen starvation time-course. We also studied vacuolar processing 

of Erg6-GFP to free GFP as a measure of lipophagic flux. Using this assay, we showed that the E3 ubiquitin ligase, Rsp5, 

is required for the LD turnover, as lipophagy was impaired in cells with either the rsp5-1 temperature-sensitive mutation or 

a dominant-negative mutation of RSP5. Moreover, the overexpression of the previously reported orthogonal ubiquitin 

transfer cascade of Rsp5 (but not catalytically inactive Rsp5) [2] increased lipophagic flux. Furthermore, the ubiquitin-binding 

protein, Ubx5, previously implicated in the selective autophagic degradation of dysfunctional Cdc48 [3], was involved in 

lipophagy as the Δubx5 deletion mutant had reduced lipophagic activity. These results support a model where Rsp5 

ubiquitinates certain LD-associated proteins and Ubx5 recognizes these ubiquitin-tagged proteins for vacuolar degradation 

of LDs in yeast. 
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35. Late-Stage Functionalization of Lysine to Organelle-Targeting Fluorescent Probes 
 Patricia Rodriguez*, Ankita Misra*, Monika Raj 

Department of Chemistry, Emory University, Atlanta, GA 30322, USA 

* ankita.misra@emory.edu  

Abstract 
Staining and live-cell imaging techniques heavily depend on exogenous fluorophores, which often are covalently added to 

targeting motifs in a multi-step fashion and alter the functions of peptides. We describe a late-stage functionalization (LSF) 

approach that converts lysine residues to an intrinsic fluorophore by the addition–cyclization–aromatization (ACA) reaction. 

This single-step conversion results in fluorescent 2,3,4,6-substituted pyridinium derivatives that possess organelle 

specificity. The ACA fluorophores possess intrinsic quantum yields of 0.02–0.03, and structural modification by incorporating 

anisole-releasing electron-donating substituents led to enhanced optical properties, such as a large Stokes shift up to 170 

nm and increased detection sensitivity. Density functional theory (DFT) calculations demonstrated that the fluorescence 

enhancement is attributed to the reduction of the HOMO–LUMO gap, further proving the electronic tuning as the design 

strategy. For live-cell imaging, the ACA-modified peptides exhibited significant mitochondrial targeting attributed to their 

delocalized lipophilic cation (DLC) properties with Pearson’s colocalization coefficients of 0.849-0.917 against MitoTracker 

Red at the same concentration. Importantly, functionalized peptides showed unaltered antibacterial and cytotoxic activities, 

thus confirming the non-perturbing nature of this fluorophore modification. This platform was also extended to doxorubicin 

(Dox-Py), which repurposed this drug from the established nuclear location of action, repositioning it in mitochondria, thus 

emphasizing its theranostic relevance. In sum, the ACA platform presents a new class of compact, tunable peptide-based 

fluorophores that combine organelle-specific staining, live-cell imaging and functionality retention in one chemical step, 

which will promote the design of peptide probes for both chemical biology and therapeutic purposes.  

 
Figure 1. Synthesis of ACA-pyridinium fluorophores. Lysine side chains or primary amines undergo an addition–cyclization–
aromatization (ACA) reaction with substituted alkynyl ketones (X = H, OMe, CF₃) to generate novel tetra-substituted 
pyridinium derivatives. These fluorophores exhibit intrinsic fluorescence and selectively accumulate in mitochondria, 
enabling live-cell imaging in T-47D cells. 
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36. Exploring Metal Substitution in D-2-Hydroxyglutarate Dehydrogenase: A Biophysical 
Approach to Biomimetic Enzyme Design 

 Bilkis Mehrin Moni*1, Joanna Afokai Quaye1, and Giovanni Gadda1,2,3,* 

1Departments of Chemistry, 2Biology, and 3The Center for Diagnostics and Therapeutics, Georgia State University, 
Atlanta, GA 30302-3965 

*bmoni1@student.gsu.edu  

Abstract 
D-2-Hydroxyglutarate dehydrogenase from Pseudomonas aeruginosa PAO1 (EC: 1.1.99.39; Uniprot ID: Q9I6H4) is a 
metallo-flavoenzyme that utilizes Zn2+ and FAD to catalyze the conversion of D-2-hydroxyglutarate to 2-ketoglutarate.1,2,3,4,5 
The enzyme utilizes Co2+, Ni2+, Mn2+, and Cd2+ as alternative metal cofactors.2,3,4,5 To study how metal substitution impacts 
flavin properties, the enzyme was purified with different metal ions or treated with EDTA to generate the metallo-apoenzyme 
(EFAD-apo). Fluorescence assays revealed distinct metal binding sites in the enzyme: concentrations of metal ions up to 
~0.40 mM increased flavin fluorescence at 531 nm, whereas concentrations above ~0.40 mM quenched flavin fluorescence 
with a 2-6 nm bathochromic shift. Concomitantly, enzyme-specific activity exhibited a sigmoidal increase, indicating a metal-
induced conformational change. CD spectra showed no significant shifts at ~209 and ~220 nm but a ≤ 2-fold increase in 
mean residue ellipticity compared to EFAD-apo. Metal binding also caused a 2–9 nm bathochromic shift in flavin absorption 
and emission maxima, indicating stabilization of the excited-state flavin �-electron system. The binding of Zn2+, Co2+, Mn2+, 
or Cd2+ to the enzyme increased by ~1 unit of the pKa value of the flavin N3 atom compared to the EFAD-apo, consistent with 
metal-hydrate perturbing flavin electronic properties. In contrast, Ni2+ binding decreased the pKa value, consistent with flavin 
N3 atom deprotonating before the Ni2+-hydrate in the enzyme active site. These findings reveal that metal ion substitution 
has minimal impact on the electronic properties of the flavin and the overall structural integrity of the enzyme, highlighting 
the potential use of metal-substituted variants of the enzyme as biomimetic catalysts. 
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37. Synthesis of precursors for stereoselective [3+2]-cycloaddition of indolyl α,β-
unsaturated ketones with donor-acceptor oxiranes 

 
 Phuong Nguyen, Ryan Tran and Kostiantyn O. Marichev* 

pnguyen132@student.gsu.edu 

Abstract 
Some plants and living organisms naturally contain chemicals called indoles. Indole derivatives are well-known for their 

substantial health benefits, which include reduced risk of illness, improved liver function, hormonal balance, and cancer 

prevention. Developing synthetic methods to establish access to new indole derivatives is highly desirable because of their 

importance in the pharmaceutical and medicinal industries. Our work developed a two-step synthetic strategy to access 

new indole-based heterocyclic compounds. First, under mild conditions, 3-formylindole was reacted with variously 

substituted acetophenones to form 3-vinyl indolyl ketones through Aldol condensation reaction. On the other hand, 

epoxides, also known as oxiranes, are extremely versatile molecules that find application in a variety of industries, including 

pharmaceuticals, agriculture, and construction. Their reactive nature due to ring strain (especially donor-acceptor oxiranes) 

makes them useful intermediates in chemical synthesis. Methyl malonate was reacted with variously substituted 

benzaldehydes to form dimethyl 3-benzylidine malonate. This intermediate was then used to synthesize oxiranes and 

perform Lewis acid-catalyzed [3+2]-cycloaddition with the above-mentioned indolyl α,β-unsaturated ketone 

derivatives. Reaction conditions and substrate scope for these core structures will be discussed. 

 

  

Figure 1. Reaction between 3-formylindole and substituted acetophenones to form 3-vinyl indolyl ketones, 

 
Figure 2. Reaction between methyl malonate and different substituted benzaldehydes to form dimethyl 3-benzylidine 

malonate, which was used further to synthesize oxirane, 
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38. Contribution of the Active Site H421 Residue to the Reaction Catalyzed by 
Pseudomonas aeruginosa PAO1 D-2- hydroxyglutarate Dehydrogenase 
 Davinia O. Omiponle*1, Jessica E. Kugblenu1 and Giovanni1,2,3, Gadda1,2,3 

1Department of Chemistry, 2Department of Biology, 3The Center for Diagnostics and Therapeutics,  
Georgia State University, Atlanta, GA 30302-3965, United States 

*domiponle1@student.gsu.edu  

Abstract 
Pseudomonas aeruginosa is a Gram-negative, rod-shaped, opportunistic pathogen that causes a wide range of infections 
in the skin, lungs, and bloodstream.1 Over the years, P. aeruginosa has been responsible for 559,000 deaths annually 
worldwide, of which over 300,000 were associated with antimicrobial resistance.1 P. aeruginosa's survival depends on the 
ability of D-2-hydroxyglutarate dehydrogenase (PaD2HGDH) to produce 2-ketoglutarate from D-2-hydroxyglutarate during 
L-serine biosynthesis.2–5  Knocking out the PaD2HGDH gene impairs P. aeruginosa growth, making PaD2HGDH a potential 
therapeutic target.2  PaD2HGDH has been identified as a Zn2+ and FAD-dependent dehydrogenase that uses Zn2+ to align 
and polarize its substrate for catalysis.4,5 In related flavin-dependent enzymes, such as FMN-dependent α- hydroxy acid 
oxidizing enzymes and the glucose-methanol-choline (GMC) class of enzymes, a catalytic base- usually a histidine residue- 
activates the substrate.6,7 Sequence alignment of PaD2HGDH with FAD-dependent α-hydroxy acid oxidizing enzymes 
reveals a fully conserved H421 residue, 3 which is topologically conserved as a catalytic base in most GMC-type enzymes. 6 
A recent mechanistic study on the catalytic mechanism of PaD2HGDH indicated the necessity of a proton acceptor, 
proposed to be H421.7 However, the role of H421 in the enzyme's catalytic process has not been confirmed. This study aims 
to validate the role of H421 through site-directed mutagenesis, mechanistic, and biophysical approaches. H421 was replaced 
with alanine (H421A). This substitution removes the imidazole group from the H421 residue, and adding exogenous imidazole 
to the H421A mutant is expected to partially restore catalytic activity, as observed in other enzyme systems.8 Successful 
restoration would strongly support the hypothesis that H421 serves as the active-site proton acceptor in PaD2HGDH. 
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39. Chemical Platform for Identifying Protein Modifications Induced by Acrolein Toxicity 
 Zachary E. Paikin1*, Benjamin Emenike1, Monika Raj1  

1 Department of Chemistry, Emory University, Atlanta, Georgia 30322, United States 
* zpaikin@emory.edu  

Abstract 
Acrolein and other α,β-unsaturated carbonyl compounds, such as 4-hydroxy nonenal1 and 4-oxo-nonenal, are highly 
reactive biological metabolites that can crosslink with biomolecules like DNA, RNA, proteins, glycans, and lipids, leading to 
various toxicities.2 Current methodologies for identifying metabolite-induced protein modifications, such as mass 
spectrometry, two-dimensional SDS-PAGE, and antibody-based detection, face significant technical challenges, particularly 
in detecting site-specific modifications and characterizing protein crosslinks.3 To address these challenges, our group has 
developed an innovative platform4 that leverages selective chemical reactions to identify protein modifications induced by 
α,β-unsaturated carbonyls, particularly acrolein, and reveals a multi-step selective chemistry that modifies lysine residues. 
This process involves two Michael additions, followed by an intra-molecular aldol reaction and dehydration, producing a 
unique electrophilic warhead, 3-formyl-3,4-dehydropiperidino (FDP) lysine. Notably, FDP-lysine can transform into 3-methyl 
pyridinium (MP) lysine through deoxygenation and aromatization under physiological conditions, enabling distinct profiling 
of acrolein-induced protein modifications (Figure 1).5 Using this chemical platform, we conducted activity-based protein 
profiling to identify proteins modified by acrolein, generating FDP-lysine and uncovering their binding partners. Additionally, 
we used MP-lysine for late-stage peptide functionalization, enhancing proteome profiling to reveal proteins associated with 
acrolein toxicity. This platform has great potential to advance the understanding of acrolein-induced toxicity, uncover novel 
protein-protein interactions, and identify protein biomarkers and drug targets, offering insights into complex biological 
networks and potential therapeutic interventions. 

 
Figure 1. Acrolein-based protein modification for controlled generation of electrophilic heterocycles 

References  
[1] Paikin, Z. E.; Galindo, A.V.; Raj, M. Metabolite-mediated protein macrocyclization. Synlett 2025, 36, 10, 1379-1384. 
[2] Calingasan, N. Y.; Uchida, K.; Gibson, G. E. Protein-bound acrolein: a novel marker of oxidative stress in Alzheimer's disease. J. 
Neurochem. 1999, 72, 751-756. 
[3] Pinu, F. R.; Goldansaz, S. A.; Jaine, J. Traditional metabolomics: current challenges and future opportunities. Metabolites 2019, 9, 
108. 
[4] Wang, Y.;Czabala, P.; Raj, M. Bioinspired one-pot furan-thiol-amine multicomponent reaction for making heterocycles and its 
applications. Nat. Commun. 2023, 14, 4086.  
[5] Paikin, Z. E.; Emenike, B.; Shirke, R.; Beusch, C. M.; Gordon, D. E.; Raj, M. Acrolein-mediated conversion of lysine to electrphilic 
heterocycles for protein diversification and toxicity profiling J. Am. Chem. Soc. 2025, 147, 7, 5679–5692 

Acknowledgements  
I would like to thank the Barry Goldwater Scholarship, ACS Organic Division SURF Program, Dr. Raj, and all other members 

of the Raj Lab for supporting my research.   

mailto:zpaikin@emory.edu


Poster Abstracts - 44th BSC conference  

 

 44th BSC conference             56 
 

40. Structural and Functional Insights of Human Flavin Monooxygenase 3 as a Potential 
Therapeutic Target 

 Poonam*1, Bilkis Mehrin Moni1 and Giovanni Gadda1,2,3,  
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University, Atlanta, GA 30302-3965, U.S.A. 
 *fpoonam1@student.gsu.edu  

 

Abstract 
Human Flavin Monooxygenase 3 (hFMO3) is a microsomal and flavin-dependent enzyme found in the liver.1 hFMO3 exists 

as a homodimer, with each monomer comprising 532 amino acids along with C-terminal transmembrane helices associated 

with the endoplasmic reticulum membrane. The catalytic cycle of hFMO3 involves the reduction of FAD by NADPH, followed 

by the addition of oxygen to reduced FAD, hence forming C4a-hydroperoxy FAD intermediate. The stable FAD intermediate, 

acting as an electrophile in nature, is attacked by the lone pair of nitrogen of the substrate-TMA. After electrophilic 

monooxygenation, TMA is oxidized into trimethyl amine N-oxide (TMAO).2,3 Previous studies have demonstrated that 

mutations or dysfunction in the activity of hFMO3 lead to the disease named trimethylaminuria (TMAU) or Fish Odor 

Syndrome. The excretion of unmetabolized TMA occurs through skin, urine, breath, sweat, and glandular secretions, 

producing fish odor, causing psychological problems like anxiety and depression.3,4 Additionally, hFMO3 plays a role in 

cholesterol regulation and cardiovascular health by converting TMA into TMAO, a circulating biomarker associated with 

atherosclerosis risk.4  Through ancestral-sequence reconstruction approaches, the structure and active site of hFMO3 were 

predicted, providing a foundation for identifying mutations relevant to therapeutics development.3,4 The study aims to provide 

predicted structures with and without the endoplasmic reticulum and active sites, as well as associated catalytic 

mechanisms, and related diseases for all the isoforms of hFMOs. 

 

References 
[1] Ren, H. W., Lu, H. Y., Zhang, H. B., Zhang, R. J., & Bian, C. (2024). The role of FMO3 in metabolic diseases. Tradit Med 

Res, 9(9), 53. 

[2] Rossner, R., Kaeberlein, M., & Leiser, S. F. (2017). Flavin-containing monooxygenases in aging and disease: Emerging 

roles for ancient enzymes. Journal of biological chemistry, 292(27), 11138-11146. 

[3] Nicoll, C. R., Bailleul, G., Fiorentini, F., Mascotti, M. L., Fraaije, M. W., & Mattevi, A. (2020). Ancestral-sequence reconstruction 

unveils the structural basis of function in mammalian FMOs. Nature structural & molecular biology, 27(1), 14-24. 

[4] Schugar, R. C., & Brown, J. M. (2015). Emerging roles of flavin monooxygenase 3 in cholesterol metabolism and 

atherosclerosis. Current opinion in lipidology, 26(5), 426-431. 

  

mailto:fpoonam1@student.gsu.edu


Poster Abstracts - 44th BSC conference  

 

 44th BSC conference             57 
 

41. Development of TNCA-Based Theragnositc Agents Targeting the Calcium- Sensing 
Receptor for Polycystic Kidney Disease 

 Kevin P. Sabusay*1, Qiuyan Yan1, Mia McMahon1, Jenny Yang1, Mark Goodman2, Kostiantyn Marichev1 
1Georgia State University  

2Emory University 
* ksabusay1@student.gsu.edu  

Abstract 
Chronic Kidney Disease (CKD) affects approximately one in seven Americans, with Polycystic Kidney Disease (PKD) 

representing the most prevalent genetic form. Current clinical assessment of PKD progression relies primarily on magnetic 

resonance imaging (MRI) to determine Total Kidney Volume (TKV), a predictive marker for disease advancement. However, 

MRI-based TKV measurement lacks information on tissue composition and specific pathological alterations, underscoring 

the need for new diagnostic and therapeutic strategies capable of providing molecular-level insight. 

Theragnostic agents—compounds that serve both diagnostic and therapeutic functions—offer a promising approach to 

address these limitations. The Calcium-Sensing Receptor (CaSR), a key regulator of calcium homeostasis widely expressed 

in renal tissue, provides an ideal molecular target for such agents. CaSR contains five binding sites, with the primary site 

located in the hinge region of the Venus Fly Trap (VFT) cleft. Activation of this primary site induces cooperativity, allowing 

Ca²⁺ ions to rapidly bind the remaining sites and modulate receptor signaling activity. This mechanism highlights the 

receptor’s potential for precise pharmacological modulation through ligand design. 

In this study, L-Tryptophan derivative TNCA was investigated for its high binding affinity and co-agonist activity toward CaSR 

in the presence of Ca²⁺. Structure–function analyses suggest that chemical modification of TNCA’s functional groups can 

fine-tune receptor sensitivity and binding potential. To evaluate this hypothesis, in vitro assays were performed using 5001 

cells stably transfected with CaSR. TNCA-based compounds were screened through population-level assays, single-cell 

imaging, and IP1 signaling analyses. Several candidates exhibited enhanced CaSR modulation, increasing or decreasing 

receptor activity in a concentration-dependent manner. These findings identify multiple TNCA analogs with strong potential 

for further development as CaSR-targeted drugs. 

Collectively, this work establishes a framework for developing CaSR-focused theragnostic agents that can both monitor and 

modulate PKD progression. Such agents could ultimately reduce the need for MRI-based TKV measurements by providing 

direct molecular insight into disease activity while simultaneously delivering therapeutic effects. Ongoing research aims to 

refine TNCA analog structures and assess their in vivo pharmacokinetics, with the long-term goal of producing a clinically 

viable theragnostic platform for PKD and other renal disorders. 
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42. Systematic Comparison of Symmetrical and Asymmetrical Squaraine Dye Through the 
Lens of Various Donors 

 Shahir Sarasiya 1,2, Imran Khan 1, Maged Henary* 1,2 
1 Department of Chemistry, Georgia State University, Atlanta, GA 30303, USA 

2 Center of Diagnostics and Therapeutics, Georgia State University, Atlanta, GA 30303, USA 
*mhenary1@gsu.edu  

Abstract  
Squaraine dyes have attracted significant attention due to their Near Infrared (NIR) photophysical properties, including 

strong absorbance, high molar extinction coefficients, and stability. A key feature of the squaraine scaffold is its donor-

acceptor-donor (D-A-D) scaffold, which underpins these superior characteristics and enables wide-ranging applications in 

both industrial and biomedical fields. Despite their potential, design strategies for squaraine dyes have remained limited, 

constraining further optimization for targeted applications. 

In this study, we report the synthesis and characterization of both symmetrical and asymmetrical squaraine dyes, with 

detailed analyses of their physicochemical, computational, and photophysical properties. Seven different heterocyclic or 

aromatic donor units were incorporated. The symmetrical dyes employed two identical donor groups, whereas the 

asymmetrical dyes combined an indolium donor with a another donor unit. The resulting dyes exhibited diverse optical 

behaviors, with absorption maxima ranging from  625-900 nm and molar extinction coefficients varying according to the 

donor unit. Emission profiles also showed strong donor unit dependent differences. Notably, asymmetrical squaraine dyes 

demonstrated comparable performance to their symmetrical counterparts, while offering enhanced tunability for application 

specific optimization. 
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43. Accessing Indole-Based Near-Infrared Chromophores as Effective Antimicrobial Agents 
in Photodynamic Therapy  

  Carine Seudieu1*, Güliz Ersoy Özmen1,2, Maged Henary1,2, Kathryn B. Grant1,2  
1 Department of Chemistry, Petit Science Center, Georgia State University, 100 Piedmont Avenue SE, Atlanta, 

GA 30303  

2 Center of Diagnostics and Therapeutics, Georgia State University, 100 Piedmont Avenue SE, Atlanta, GA 
30303 

* carinepat@yahoo.fr  
 

Abstract  
Here we report on the DNA interactions and antimicrobial photo-therapeutic effects of a series of near-infrared (NIR) indole-

based heptamethine dyes. We have employed radical specific fluorescent probes and chemical additives in microplate and 

electrophoresis experiments to study the compounds. In doing so, we demonstrated that under 780 nm irradiation, the dyes 

sensitize the production of significant levels of DNA damaging Type II singlet oxygen in addition to Type I hydroxyl radicals 

that photo-cleave E. coli. plasmid DNA in good yields (pH 7.0). UV-visible absorption, circular dichroism, and fluorescence 

instrumentation was then utilized to investigate DNA interactions. The DNA binding mode studies suggested that putative 

J-aggregates of dyes containing indole groups modified with fluorine interact with both the minor and major grooves of B-

form DNA. NIR phototoxicity data show efficient anti-bacterial activity against cultured gram-negative E. coli. cells. Our best 

results were obtained with a fluorinated asymmetrical cyanine dye with a net charge of +2 (pH 7.0). Compared to the widely 

used antimicrobial photosensitizing agents methylene blue and indocyanine green, the cyanine dye was ~10 times more 

toxic to the E. coli cells under 780 nm irradiation. Fluorinated indole-based heptamethine chromophores thus show promise 

for use as effective agents in antimicrobial photodynamic therapy. 
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44. Histological and Molecular Evidence that Sulfur Amino Acid Restriction Mitigates 
Pathological Cardiac Remodeling 
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3CINTESIS@RISE, Faculty of Medicine, University of Porto, Porto, Portugal 

4Department of Chemistry, Georgia State University, United States 
5Department of Endocrinology, Diabetes and Metabolism, Centro Hospitalar Universitário de São João, 

Portugal 
6Department of Surgery and Physiology, Faculty of Medicine of University of Porto, Unit of Cardiovascular 

Research and Development, Portugal  
*dwanders@gsu.edu  

Abstract  
Dietary sulfur amino acid restriction (SAAR) is known to improve metabolic health, but its direct effects on cardiac remodeling 

remain unclear. We investigated whether SAAR modulates molecular and structural alterations in the heart under high-fat 

diet (HFD) conditions, with a focus on pathways associated with hypertrophy and fibrosis. Male C57BL/6J wild-type and 

FGF21 knockout mice were fed normal-fat or HFD diets with or without SAAR for five weeks. Cardiac gene expression was 

analyzed by RT-PCR, and structural integrity was assessed using hematoxylin and eosin (H&E) staining. 

SAAR counteracted HFD-induced increases in the expression of genes linked to fibrosis (Col1a1, Col3a1, Mmp9) and 

mitigated the induction of hypertrophic markers such as Nppa and Nppb. Importantly, H&E-stained heart sections confirmed 

these transcriptional findings: while HFD-fed mice exhibited cellular alterations consistent with hypertrophy, SAAR-fed mice 

did not show cardiomyocyte enlargement or fibrotic changes. The absence of significant differences in cardiomyocyte cross-

sectional area further supported that the molecular hypertrophic signal did not translate into pathological remodeling. 

Together, the histological evidence validated the PCR data, strengthening the conclusion that SAAR protects against HFD-

induced cardiac fibrosis and maladaptive hypertrophy. 

Overall, SAAR elicited cardiac changes consistent with physiological rather than pathological remodeling, largely through 

FGF21-independent mechanisms. These findings suggest that dietary restriction of sulfur amino acids mitigates the 

molecular and structural hallmarks of adverse cardiac remodeling, offering a potential nutritional strategy to counteract 

obesity-related cardiovascular risk. 
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45. Orthogonal-Group-Controlled Site-Selective I-Branching of Poly-N-acetyllactosamine 
Chains Reveals Unique Binding Specificities of Proteins towards I-Antigens 

 Tangliang Shen*1 

1Georgia State University 
*tshen2@student.gsu.edu  

 

Abstract 
A highly efficient chemoenzymatic approach was developed to achieve site-selective I-branching of poly-LacNAc chains. 

The approach relies on three orthogonal protecting groups, each of which “caps” one branching site for selective “decapping” 

and GCNT2-catalyzed I-branching. A diverse library of 41 linear and branched poly-LacNAc glycans were prepared from a 

single precursor. Glycan array analysis then revealed unique recognition of I-branches. 
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46. Design and synthesis of selective calcium channel inhibitors targeting T. brucei 
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Abstract 
Trypanosoma brucei is responsible for African trypanosomiasis (sleeping sickness) in human. Current treatment options are 

associated with major limitations, including high toxicity and the emergence of drug resistance. Further, there is no vaccine 

available. Therefore, there is an urgent need for new therapeutic agents. Earlier, we have reported the validation of T. brucei 

calcium channel (TbCaV) as a therapeutic target via virtual screening, intuition-based selection and bioassays, leading to 

the identification of nanomolar inhibitors. In this presentation, we describe the design, synthesis and evaluation of new 

analogs. 
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47. Exploring photophysical properties of intramolecular B-O chelated Aza-BODIPY dyes  
 Ngoc Diem Kieu To*1 

1Georgia State University 
*tndk2511@gmail.com  

 

Abstract 
Aza-BODIPY dyes have emerged as promising candidates due to their pronounced red-shifted absorption and emission, 

superior photostability, and high molar absorptivity, making them valuable tools in sensing, imaging, and phototherapeutic 

applications. The growing need for efficient fluorescent probes that operate within the near-infrared (NIR) region has further 

increased interest in these dyes. Despite their advantages, challenges such as low aqueous solubility and limited flexibility 

in structural modification continue to restrict their clinical applicability. 

In this study, a novel aza-BODIPY scaffold was designed, featuring a more rigid architecture and extended red-shift, 

attributed to intramolecular B–O coordination. Specifically, 2-hydroxy substituents facilitate tetradentate binding of the boron 

center via two pyrrolic nitrogen atoms and two phenolic oxygen atoms. Originally reported by O’Shea, this core structure 

was further diversified in our work by introducing various electron-rich and biologically relevant substituents. 

The resulting dyes were characterized using comprehensive spectroscopic techniques, and their optical properties were 

further explored through density functional theory (DFT) calculations to establish structure–property relationships. 

Collectively, these findings highlight the potential of aza-BODIPY scaffolds as a tunable platform for next-generation optical 

probes in biomedical imaging and targeted therapy. 
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48. Stereoselective Catalytic [3+2]-Cycloaddition of β-(Indol-3-yl)-α,β-Unsaturated Ketones 
with Donor-Acceptor Oxiranes 

 Ryan Tran*1 

1 Georgia State University 
*htran52@student.gsu.edu  

Abstract 
β-(Indol-3-yl)-α,β-unsaturated ketones have emerged as promising substrates for catalytic cycloaddition reactions, offering 

potential access to structurally diverse and biologically relevant heterocyclic frameworks. Herein, we report an efficient one-

pot strategy for the synthesis of 4-benzoyl-3-(indol-3-yl)-5-tetrahydrofurans via a Ni-catalyzed [3+2]-cycloaddition reaction. 

This protocol is compatible with a wide variety of functional groups and allows access to the corresponding products, highly 

substituted tetrahydrofuran derivatives, in high yields, with an exceptional diastereomeric ratio of > 20:1, and enantiomeric 

excesses of up to 84% (see, Scheme). 
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49. Unraveling Plastic-Induced Denaturation of Model Peptides: Single-Molecule FRET 
Insights 

 Gauri Tripathi 1, Sydney Ngyuen 1 Chayan Dutta*1 

1Department of Chemistry, Georgia State University 
gtripathi1@student.gsu.edu 

snguyen49@student.gsu.edu 
*cdutta@gsu.edu 

Abstract  
Plastic nanoparticles (PNPs) pose emerging environmental and health risks due to their ability to enter biological systems 

and interfere with molecular processes such as protein folding and stability.123 While molecular dynamics (MD) simulation 

studies suggest PNP-induced protein destabilization,1 experimental evidence at the single-molecule level has been lacking. 

Here, we present a comparative study of the structural effects of environmentally relevant PNPs on two model peptide 

systems: an 18-residue alpha-helical peptide with both hydrophobic and hydrophilic residues, and a 16-residue beta-strand 

peptide, the tryptophan zipper, stabilized by aromatic interactions.4 These model peptides allow us to understand whether 

disruption arises primarily from peptide sequence chemistry or structural fold. 

To probe conformational dynamics, we employed by single-molecule Förster Resonance Energy Transfer (smFRET) using 

a custom-built total internal reflection fluorescence (TIRF) microscope. In ensemble CD spectroscopy measurements, the 

alpha-helical peptide showed reduced ellipticity of maxima and red-shifted minima, while the tryptophan zipper displayed 

disrupted exciton coupling. smFRET experiments further demonstrated that both peptides became structurally 

heterogeneous in the presence of PNPs, exhibiting multiple conformational states. The alpha-helix tended towards 

misfolded structures, whereas the beta-strand favored unfolded states with altered conformational preferences. 

Together, these data provide direct single-molecule evidence that PNP-induced destabilization depends strongly on peptide 

structure. This work demonstrates that PNP accumulation can perturb the folding-energy landscape at the molecular level, 

with potential consequences for protein function and cellular health. Extending such studies to larger, functional proteins 

will be critical for assessing the broader biological impact of nanoplastic pollution. 
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50. Mimicking the Biological Systems of Toxic Metabolites: Applications in Target 

Identification, Protein Modification and Peptide Cyclization 
 Ana Villalobos*, Pinki Sihag, John Talbott, Zachary Paikin, Monika Raj 

1Emory University 
* acvill4@emory.edu  

 

Abstract  
We developed a cooperative-complex platform employing malondialdehyde (MDA) and other aldehydes to achieve selective 

lysine modifications, aiming to understand MDA-induced toxicity. Employing 4-hydroxynonenal (4-HNE), we also developed 

a method for protein macrocyclization to enhance protein stability against proteases. Additionally, we exploited the 

interesting reactivity of methylglyoxal (MGO) with arginine and lysine for selective peptide cyclization, providing a wide range 

of peptide macrocycles.  
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51. Enzymatically-Triggered Nanostructure for Tumor-Specific Antisense Oligonucleotide 
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Abstract 
Antisense Oligonucleotides (ASOs) represent a powerful class of therapeutics, yet their clinical utility is often limited by 

systemic toxicity and poor tumor specificity.1 To address this, we developed a novel, protease-activated delivery platform 

utilizing a peptide-DNA conjugate. This system is constructed by linking two DNA strands with a synthetic peptide, forming 

a stable, locking structure that physically sequesters and deactivates the therapeutic ASO cargo. The peptide sequence is 

rationally engineered to serve as a highly specific substrate for a cancer-associated protease, which is known to be 

overexpressed in the tumor microenvironment (TME). Upon localized delivery, the elevated protease activity within the 

tumor site selectively cleaves the peptide linker, triggering the rapid disassembly of the locking structure. This cleavage 

event effectively unmasks the ASO, enabling its immediate and precise release on-target. This design strategy achieves 

spatial and temporal control over drug activation, offering a robust method to significantly enhance therapeutic efficacy and 

reduce systemic side effects, marking a promising avenue for precision oncology. 
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Abstract 
Polycyclic aromatic hydrocarbons are valued for strong absorption and fluorescence, and their modification with B–N bonds 

yields planar aromatic azaborines with tunable optoelectronic properties. Incorporation of nitro groups (–NO₂) into polycyclic 

1,2-BN heteroarenes (PBNHs) produces electron-deficient n-type conjugates that display red-shifted spectra but often suffer 

from aggregation-caused quenching (ACQ) of emission. We previously showed that twisted molecular geometries suppress 

ACQ in –NO₂ substituted PBNHs and induce aggregation-induced emission (AIE). However, these designs still exhibited 

poor solubility and diminished optical performance. In this work, we integrate electron-deficient heterocycles (EDHs), 

including benzodiazole, benzothiadiazole, and benzoselenadiazole derivatives, into the PBNH scaffold to overcome these 

limitations. EDH substitution improves solubility, preserves key photophysical features, and introduces multi-stimuli 

responsiveness. Spectroscopic studies reveal solvatochromism, improved solid-state fluorescence, thermochromism, and 

halochromism, highlighting their environmental sensitivity. Furthermore, EDH-PBNHs were successfully applied in proof-of-

concept stimuli-responsive devices, such as rewritable and self-erasable papers. This study demonstrates a versatile 

strategy for engineering electron-deficient BN-heteroarenes with enhanced solubility, tunable emission, and multifunctional 

responsiveness. These findings expand the potential of BN-based materials for advanced optoelectronics, sensing, and 

adaptive device technologies. 
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53. Staining-Based Visualization of Calcium-Sensing Receptor (CaSR) Trafficking and 
Signaling Dynamics 
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Abstract  
The calcium-sensing receptor (CaSR) is a Family C GPCR that mediates extracellular calcium signaling and plays key roles 

in cancer progression, calcium homeostasis, and cellular communication. Despite extensive biochemical characterization, 

the spatial and temporal dynamics of CaSR trafficking and activation remain poorly understood. This project integrates 

membrane-specific staining and fluorescence imaging approaches to elucidate CaSR function at subcellular resolution. By 

combining live-cell antibody staining and wheat germ agglutinin (WGA) membrane labeling, we selectively visualize surface-

localized CaSR without disrupting cell membrane integrity (Figure.1). Using confocal and total internal reflection 

fluorescence (TIRF) microscopy, we monitor receptor insertion, internalization, and recycling in real time under extracellular 

Ca²⁺ stimulation and drug modulation. Co-expression with trafficking regulators such as VAPA, LAMP1, and Rab5 enables 

visualization of CaSR–organelle interactions and ER–plasma membrane contact sites. Together with calcium-sensitive 

probes (Fura-2, R-CatchER) and IP1 TR-FRET signaling assays, these staining-based techniques connect receptor 

localization to its downstream signaling dynamics. This integrated staining-imaging framework provides new mechanistic 

insight into CaSR regulation and offers a foundation for structure-based drug design targeting receptor trafficking in cancer 

and metabolic disorders. 

 

Figure 1. Colocalization of endocytosed CaSR to membrane markers. 
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Abstract 
PA0660 from Pseudomonas aeruginosa was recently reclassified from a hypothetical nitronate monooxygenase to a novel 

NAD(P)H: quinone reductase, displaying a strong preference for NADPH over NADH [1]. This cofactor preference links the 

enzyme to cellular redox balance, which is critical for oxidative stress responses and has potential biomarker and therapeutic 

relevance[2,3]. However, the molecular basis for this cofactor specificity remains unclear. Sequence and predicted structural 

analysis suggested that the positively charged residues K274 and K277 lead to the preference through their interaction with 

the 2′-phosphate group of NADPH [4,5]. To probe this hypothesis, we introduced a double mutation, K274/277E, that replaces 

two lysines with glutamates, thereby reversing the local electrostatic environment and potentially disrupting NADPH binding. 

NADPH had a kcat/Km ~30-fold higher than NADH in the wild-type enzyme. At the same time, preliminary steady-state kinetic 

experiments indicated that NADH had a kcat/Km ~2-fold higher than NADPH in the K274/277E mutant, suggesting that K274 

and K277 are significant determinants of cofactor preference. These findings provide evidence linking specific residues to 

NADPH recognition in PA0660. Revealing how NADPH and NADH influence redox balance and metabolism in P. aeruginosa 

helps discover cofactor specificity that contributes to the development of enzymatic biomarkers and can inform therapeutic 

strategies targeting bacterial redox systems [2,3]. 
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Abstract  
Covalent warheads are a highly effective means to modulate proteins deemed undruggable, however traditional tools are 

limited in scope by their dependence on cysteine. The phosphorus fluoride exchange (PFEx) mechanism is an alternative 

reaction mode that can facilitate covalent targeting of lysine, histidine, and tyrosine, presenting an opportunity to expand 

the scope of covalent drug discovery. We prepared a series of PFEx warheads with electronically diverse substituents to 

tune reactivity and hydrolytic stability. The effects of electron-withdrawing and electron-donating groups on the hydrolytic 

stability of PFEx warheads were investigated and were found to modulate resistance to hydrolysis in a predictable manner. 

The reactivity of aryl PFEx warheads with various amino acids was found to be both selective and moderate with multiple 

nucleophiles in physiological conditions. The PFEx functional group was then appended to ligand scaffolds and the covalent 

modification of proteins was confirmed with intact protein mass spectrometry and mutational analysis. In summary, PFEx 

warheads are tunable and selective, and may be harnessed to expand the covalent chemical space beyond cysteine. 

  
Figure 1. Mechanism of Pfex warhead1. 
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Abstract 
We developed a Host-Gated Enzymatic Release (H-GER) system as a new colorimetric signal transduction mechanism for 

amylase activity measurement. Our H-GER exploits the host–guest interaction between hydroxypropyl-γ-cyclodextrin (HP-

γ-CD) and the aggregachromic dye CRANAD-2, where hydroxypropyl side chains stabilize and gate the dye through 

hydrogen bonding and hydrophobic interactions. Upon enzymatic cleavage by α-amylase, the gated CRANAD-2 dye is 

released into aqueous solution, where it aggregates and undergoes sequential color transitions visible to the naked eye, 

directly linking amylase hydrolysis to a colorimetric response. The H-GER assay detects α-amylase activity with a limit of 

detection of 154 U/mL, functions in complex biological fluids such as saliva, and shows high specificity against non-target 

proteins. Molecular dynamics simulations further revealed the structural role of hydroxypropyl substituents in stabilizing the 

dye and indicated a 5:1 host–guest stoichiometry. 
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Abstract 
Covalent drugs have re-emerged as a powerful therapeutic modality due to their high potency, prolonged target 

engagement, and ability to access previously “undruggable” proteins1,2. Their mechanism involves an initial non-covalent 

recognition followed by formation of a covalent bond between an electrophilic warhead and a nucleophilic residue such as 

cysteine, serine, or lysine2. However, excessive warhead reactivity can compromise selectivity and trigger off-target 

toxicities4-6. 

This study systematically investigates how electrophilic warhead structure and reactivity dictate proteome-wide selectivity. 

Using an integrated chemoproteomic platform that combines activity-based protein profiling (ABPP), click-chemistry 

enrichment, and tandem mass tag (TMT)-based quantitative proteomics, we compared classical acrylamide with emerging 

warheads—sulfonyl fluoride, fluorosulfate, and phosphoramidofluoridate7-10. Preliminary data reveal that fluorosulfate and 

phosphoramidofluoridate probes exhibit substantially reduced off-target engagement relative to acrylamides, despite their 

broader residue reactivity profiles8-10. 

By mapping site-level covalent interactions across the proteome, this work defines physicochemical determinants of 

electrophile selectivity and provides rational design principles for developing safer, next-generation covalent 

therapeutics1,3,8-10. The resulting proteomic dataset establishes a framework to guide future warhead selection in covalent 

inhibitor and probe development. 
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