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Ongoing Research

Development of GLUT-specific probes: discriminating non-specific fructose GLUTs
Development of GLUT-specific in vivo imaging agents

Development of GLUT-specific inhibitors

Development of fluorogenic probes for high-throughput GLUT analysis in live cells
Development of synthetic methodologies towards functionalized tetrahydrofurans and
tetrahydropyrans as sugar mimics

Previous Research

Medicinal chemistry: Exploring mechanisms of cytotoxicity of fungal metabolites
Molecular toxicology: Exploring impacts of DNA alkylation on transcription

Organic Chemistry: Development of porphyrin tweezers for the absolute stereochemical
determination of small molecules, synthesis of chiral compounds as ECCD substrates.

Fellowships and Awards

MEDC. Technology Transfer Talent Network (T3N): “Cancer-specific cytotoxicity
through sensitization of cancer cells.” 2022

National Science Foundation. “NSF-MRI: Acquisition of 500 MHz Nuclear Magnetic
Resonance Spectrometer for Research and Education Infrastructure Enhancement at
Michigan Technological University and Upper Peninsula.” 2021-2022

ADVANCE (University of Michigan): “Next Generation Probes for Fructose-Specific
Transporters.” 2020

Michigan Tech’s Research Excellence Funds — Infrastructure Enhancement “PHF-REF-
IE: Acquisition of a Flow Cytometer for Research Applications in Chemistry Biochemistry
and Engineering.” 2020

US Department of Health & Human Services (NIH). R15 AREA Award “Exploiting
cellular discrimination through GLUTs with small-molecule GLUT-targeting probes.”
2019-2022

MEDC. Technology Transfer Talent Network (T3N): “Advancing probe design for cancer
detection.” 2017-2018

Michigan Tech’s Research Excellence Funds “Cancer Toolbox: Facilitating GLUTS
targeting for theranostic applications.” 2017-2018



Susan G. Komen for the Cure Postdoctoral Fellowship “Breast Cancer Therapy by Tumor-
Specific DNA-Repair Inhibitors.” 2010-2012

Student Awards (graduate — GR, undergraduate — UG)

Graduate Student (GR) Research Awards:

Doctoral Finishing Fellowship to Naza Gora, Summer 2023 (GR)

Health Research Institute Graduate Fellowship, Spring 2023 to Nazar Gora (GR)
Outstanding Graduate Fellowship, 2022-2023 to Monica Nyansa (GR)

Outstanding Graduate Fellowship, 2022-2023 to Adelina Oronova (GR)

Songer Research Award for Human Health Research, 2022 to Adelina Oronova (GR)
Health Research Institute Graduate Fellowship, Fall 2021 to Adelina Oronova (GR)
Outstanding Graduate Student Award, 2019 to Vagarshak Begoyan (GR)

Portage Health Foundation Graduate Fellowship, 2019 to Vagarshak Begoyan (GR)
Portage Health Foundation Graduate Fellowship, 2019 to Srinivas Kannan (GR)

Undergraduate Student (UG) Research Awards.

Summer Undergraduate Research Fellowship (SURF 2023) to Gabe Bannerman (UG)
Chemistry Outstanding Research Award (2023) to Giovanna Bobnock

Outstanding Undergraduate Research Award 2023 to Samantha Ludwick (UG)
Summer Undergraduate Research Fellowship (SURF 2019) to Andrew Cooper (UG)
Summer Undergraduate Research Fellowship (SURF 2019) to Brennan Vogl (UG)
Songer Research Award 2019 to Andrew Cooper (UG)

Summer Undergraduate Research Fellowship (SURF 2018) to Gilliane Kenyon (UG)
Songer Research Award 2018 to Gilliane Kenyon (UG)

Sandretto Summer Research Fellowship 2017 to Alexis Ferrier (UG)

Summer Undergraduate Research Fellowship (SURF 2015) to Erin Mathews (UG)
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Departmental Outstanding Teaching Award, 2023 to Abelrahman Ismail (GR)
Departmental Ambassador Award, 2023 to Monica Nyansa (GR)

Departmental Outstanding Teaching Award, 2022 to Monica Nyansa (GR)

Departmental Ambassador Award, 2022 to Monica Nyansa (GR)

Departmental Ambassador Award, 2022 to Adelina Oronova (GR)

Travel support (ACS-MTU Student Chapter, GSG, HRI) for 4 GRs during 2020-2023
ACS UPLS Student Research Symposium, First Place Winner Award (2022) to Monica
Nyansa (GR)

NOBCCHE Advancing Science Conference Grant (2022) to Monica Nyansa (GR)
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Presentation Award (2021) to Monica Nyansa (GR)
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Award to Monica Nyansa (GR)

Black in Chem Twitter Poster Competition, First Place Winner Award (2021) to Monica
Nyansa (GR)

Superior Health Foundation Community Ambassador in Health Award (2019) to Monica
Nyansa (GR)

Outstanding Teaching Award 2018 to Vagarshak Begoyan (GR)

University Outstanding Teaching Award 2017 to Joseph Fedie (GR)

Departmental Outstanding Teaching Award 2016 to Joseph Fedie (GR)

Travel support (ACS-MTU Student Chapter) for 4 GRs and 3 UGs during 2015-2019
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IP Disclosure: “H, CHs, CF3 Probes for Cancer Detection”
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Post-tenure publications: 6

Post-tenure
Sugar transporters, development of molecular probes and their application

1. Gora, N.; Oronova, A.; Begoyan, V. V.; Cooper, A.; Bobnock, G.; Weselinski, L. J;
Tanasova, M.* “Passing-through vs. adherent effects of GLUT-targeted fluorescent
sugar conjugates: en route to fluorescent reporters of GLUT membrane expression vs.
transport activity.” submitted

2. Nyansa, M.; Oronova, A.; Tanasova, M.* “Turn-on rhodamine glycoconjugates enable real
time GLUTS activity analysis and inhibitor screening.” submitted

3. Bule, S.; Hanumantharao, S. N.; Que, C.; Tanasova*, M.; Rao, S.* "In vivo comparison of
GLUTS expression in 2D and 3D culture systems." submitted

4. Gora, N.; Weselinski, L. J.; Begoyan, V. V.; Cooper, A.;* Choe, J.; Tanasova, M.*
“Discrimination of GLUTs by Fructose Isomers Enables Simultaneous Screening of
GLUTS and GLUT2 Activity in Live Cells.” ACS Chem. Biol. 2023, 18, 1089-1100.
https://doi.org/10.1021/acschembio.2c00682

5. Oronova, A.; Tanasova, M.* “Late-Stage Functionalization through Click Chemistry
Provides GLUTS5-Targeting Glycoconjugate as a Potential PET Imaging Probe.” Int. J.
Mol. Sci. 2023, 24, 173. https://doi.org/10.3390/ijms24010173

6. Ismail. A.; Tanasova, M.* “Importance of GLUT Transporters in Disease Diagnosis and
Treatment.” Int. J. Mol. Sci. 2022, 23, 8698. https://doi.org/10.3390/ijms23158698

7. Nahrjou, N.; Tanasova, M.* “Targeting of GLUTS for transporter-mediated drug-delivery
1s contingent upon substrate hydrophilicity.” Int. J. Mol. Sci. 2021, 10, 5073.
https://doi.org/10.3390/ijms22105073

8. Que, C.; Hanumantharao, S. N.; Vogl, B.;# Tanasova, M.;* Rao, S.* “Topographical ques
overlaid with fructose-like molecules to assess breast cancer recruitment in nanofiber
scaffolds.” Cancer Research 80 (4 Supplement), P3-02-11-P3-02-11.
https://cancerres.aacrjournals.org/content/80/4 _Supplement/P3-02-11.short

9. Ghosh, A.; Kannan, S.; Begoyan, V.V.; Weselinski, L.J.; Rao, S.; Tanasova, M.*
“Metabolism-driven cancer identification with GLUTS-specific molecular probes.”
Abstract P2-02-17: Cancer Research 79 (4 Supplement), P2-02-17, 2019
https://cancerres.aacrjournals.org/content/79/4 Supplement/P2-02-17.short

10. Godoy, A.; Carrefio, D.; Corro, N.; Torres-Estay, V.; Veliz, L. P.; Jaimovich, R.; Cisternas,
P.; San Francisco, I.; Sotomayor, P.; Tanasova, M.; Inestrosa, N. “Fructose and Prostate
Cancer: Towards an Integrated View of Cancer Cell Metabolism.” Nature, Prostate
Cancer Prostate Dis., 2019, 22, 49-58. doi: 10.1038/s41391-018-0072-7

11. Begoyan, V.; Xia, S.; Khanan, S.; Ferrier, A.*; Rao, S.; Tanasova, M* “Multicolor GLUTS5-
Permeable Fluorescent Probes for Fructose Transport Analysis.” Chem. Commun., 2018,
54, 3855-3858. doi:10.1039/C7CC09809J)

12. Ainsley, S.; Chaturvedi, S.S.; Karabencheva-Christova, T.G.; Tanasova, M.;* Christov,
C.Z.;* “Integrating Molecular Probes and Molecular Dynamics to Reveal Binding
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Interactions towards Designing GLUTS Inhibitors.” Chem. Commun. 2018, 9917-9920.
doi: 10.1039/C8CC04843F

13. Kannan, S.; Begoyan, V.; Fedie, J.; Xia, S.; Weselinski, L. J.; Tanasova, M.;* Rao, S.*
“Metabolism-driven High Throughput Cancer Identification with GLUTS-specific
Molecular Probes.” Biosensors, 2018, €39. doi: 10.3390/bios8020039

14. Tanasova, M.,* Begoyan, V.V., Weselinski, L.J. “Targeting Sugar Uptake and Metabolism
for Cancer Identification and Therapy: An Overview.” Curr. Topics Med Chem., 2018,
18 (6), 467-483. Invited Review. doi: 10.2174/1568026618666180523110837

15. Fedie, J.; Kannan, S.; Begoyan, V.; Xia, S.; Shaikh, S.; Tanasova, M.; Rao, S. “Fructose
Uptake-based Rapid Detection of Breast Cancer Cells.” Proc. IEEE LSC 2017,
https://ieeexplore.ieee.org/document/8268168

16. Fedie, J.; Tanasova, M.* “Molecular Tools for Facilitative Carbohydrate Transporters.”
Review Article, ChemBioChem, 2017, 18, 1774-1788. doi: 10.1002/cbic.201700221

17. Tanasova, M.; Muroski, M.; Plutschack, M.; # Sturla, S. J.; Strouse, G.; McQuade, T.*
“Fluorescent THF-Based Fructose Analog Exhibits Fructose Dependent Uptake.”
ChemBioChem, 2013, 14, 1263-1270. doi: 10.1002/cbic.201300164

Fluorescent probes for biochemical applications

18. Wan, S.; Vohs, T.;” Steenwinkel, T. S.;* White, W. R.;# Lara-Ramirez, A.;” Luck, R. L.;*
Werner, T.;* Tanasova, M.;* Liu, H.* “Near-Infrared Fluorescent Probes with Amine-
Incorporated Xanthene Platforms for the Detection of Hypoxia.” Appl. Bio Mater. 2022,
5, 4294-4300. https://doi.org/10.1021/acsabm.2¢00493

19. Yan, Y.; Zhang, Y.; Xia, S.; Wan, S.; Vohs, T.;# Tanasova, M.; Luck, R. L.;* Liu. H.*
“Ratiometric Near-Infrared Fluorescent Probes Based on Hemicyanine Dyes Bearing
Dithioacetal and Formal Residues for pH Detection in Mitochondria.” Molecules 2021,
26, 2088. https://doi.org/10.3390/molecules26072088

20. Mazi, W.; Adhiari, R.;* Zhang, Y .; Xia, S.; Fang, M.; Luck, R.L.;* Tajiri, M.; Tiwari, A.;*
Tanasova, M.;* Liu, H.* “Fluorescent Probes with High pKa Values Based on
Traditional, Near-infrared Rhodamine, and Hemicyanine Fluorophores for Sensitive
Detection of Lysosomal pH Variations.” Methods, 2019, 168, 40-50.
https://doi.org/10.1016/j.ymeth.2019.07.012

21. Fang, M.; Xia, S.; Bi, J.; Wigstrom, T.P.;* Valenzano, L.;* Wang, J.;* Tanasova, M.;*
Luck, R.L.;* Liu, H.* “Detecting Zn (II) Ions in Live Cells with Near-Infrared
Fluorescent Probes.” Molecules, 2019, 24, 1592-1605. doi: 10.3390/molecules24081592

22. Singh, S.; Begoyan, V.V.; Tanasova, M.;* Waters, K.; Seel, M.; Pandey, R.; “Coumarins:
Spectroscopic measurements and first principles calculations of C4-substituted 7-
aminocoumarins.” J. Phys. Org. Chem. 2018, ¢3852. https://doi.org/10.1002/poc.3852

23. Fang, M.; Xia, S.; Bi, J.; Wigstrom, T.P.*; Valenzano, L.;* Wang, J.;* Mazi, W.; Tanasova,
M.;* Luo, F-T.;* Liu, H.* “A cyanine-based fluorescent cassette with aggregation-
induced emission for sensitive detection of pH changes in live cells.” Chem. Commun,
2018, 54, doi: 1133-1136. 10.1039/C7CC08986D

24. Xia, S.; Wang, J.; Bia, J.; Fang, M.; Phillipsa, T.;* May, A.#; Conneral, N.; Tanasova. M.;
Luo, F-T.; Liu, H. “Fluorescent Probes Based on n-Conjugation Modulation between
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Hemicyanine and Coumarin Moieties for Ratiometric Detection of pH Changes in Live
Cells with Visible and Near-infrared Channels.” Sens. Actuators B Chem, 2018, 265,
699-708. https://doi.org/10.1016/].snb.2018.02.168

25. Xia, S.; Shen, J.; Wang, J.;* Wang, J.; Zhou, H.;* Tanasova, M.* “Ratiometric Fluorescent
and Colorimetric Sensing of Zinc Ions in Solution and Living Cells.” Sens. Actuators B
Chem, 2017, 258, 1279-1286. https://doi.org/10.1016/j.snb.2017.11.129

26. Bi, J.; Fang, M.; Wang, J.; Xia, S.; Zhang, Y.; Zhang, J.; Vegesna, G. *; Zhang, S.;
Tanasova, M.;* Luo, F.-T.;* Liu, H.* “Near-Infrared Fluorescent Probe for Sensitive
Detection of Pb(Il) Ions in Living Cells.” Inogr. Chim. Acta, 2017, 468, 140-145.
https://doi.org/10.1016/].ica.2017.06.044

Synthetic methodologies and development of biochemical assays

27. Shahsavari, S.; Eriyagama, D.N.A.M.; Halami, B.; Begoyan, V. V.; Tanasova, M.; Chen,
J.; Fang, S.* “Electrophilic oligodeoxynucleotide synthesis using dM-Dmoc for amino
protection.” Beilstein J. Org. Chem. 2019, 15, 1116-1128. doi: 10.3762/bjoc.15.108

28. Weselinski, L. J.; Begoyan, V. V.; Ferrier, A.*; Tanasova, M.* “Tuning Cross-Coupling
Approaches to C3-Modification of 3-Deazapurines.” ACS Omega, 2017, 7002-7015. doi:
10.1021/acsomega.7b01159

29. Weselinski, L. J.; Grillo, M. *; Tanasova, M.* “The practical stereocontrolled synthesis of
vicinal halohydrins and haloamines from vinyl epoxides and vinyl aziridines.”
Tetrahedron Lett. 2016, 57, 4477-4479. https://doi.org/10.1016/.tetlet.2016.08.070

30. Malvezzi, S., Sturla, S. J., Tanasova, M.* “Quantification of Inorganic Pyrophosplate as a
Universal Approach to Screening Translesion Synthesis Polymerase Inhibitors.” Anal.
Biochem. 2015, 478, 1-7. doi: 10.1016/j.ab.2015.03.002

31. Tanasova, M.; Borhan, B “Sensing Remote Chirality: Stereochemical Determination of 3-
and vy-Chiral Carboxylic Acids.” Angew. Chem. Int. Ed. 2015, 14, 4274-4278.
https://doi.org/10.1002/anie.201410371

Other publications

32. Otto, C.; Spivak, G.; Aloisi, C.M.N.; Menigatti, M.; Naegeli, H.; Hanawalt, P. C,;
Tanasova, M.; Sturla, S. J.* “Modulation of Cytotoxicity by Transcription -Coupled
Nucleotide Excision Repair Is Independent of the Requirement for Bioactivation of
Acylfulvene.” Chem. Res. Toxicol. 2017, 30, 769-776. doi:
10.1021/acs.chemrestox.6b00240

33. Tanasova, M.; Goeldi, S.; Meyer, F.*; Spivak, G.; Hanawalt, P. C. Sturla, S. J. “Altered
Minor-Groove Hydrogen Bonds in DNA Block Transcription Elongation by T7 RNA
Polymerase.” ChemBioChem, 2015, 16, 1125-1146. doi: 10.1002/cbic.201500077

34. Tanasova, M.; Sturla, S. J. “Chemistry and Biology of Acylfulvenes.” Chem. Rev. 2012,
112, 3578-3610. https://doi.org/10.1021/cr2001367

35. Tanasova, M.; Borhan, B. “Conformational Preference in Bis-Porphyrin Tweezers
Complexes: A Versatile Chirality Sensors for a-Chiral Carboxylic Acids.” Eur. J. Chem.
2012, 17, 3261-32609. https://doi.org/10.1002/ejoc.201200147
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36. Tanasova, M.; Yang, Q.; Olmsted, C.; Li, X.; Vasileiou, C.; Borhan, B. “An Unusual
Conformation of a.-Haloamides due to Cooperative Binding with Zincated Porphyrins.”
Eur. J. Org. Chem. 2009, 25, 4242-4253. https://doi.org/10.1002/ejoc.200900089

37. Tanasova, M.; Vasilieou, C.; Olumolade, O.; Borhan, B. “Enhancement of Exciton
Coupled Circular Dichroism with Sterically Encumbered Bis-Porphyrin Tweezers.”
Chirality, 2009, 21, 374-382. doi: 10.1002/chir.20595

38. Li, X.; Tanasova, M.; Vasileiou, C.; Borhan, B. “Fluorinated Porphyrin Tweezer: A
Powerful Reporter of Absolute Configuration for erythro and threo Diols, Amino
Alcohols, and Diamines.” J. Am. Chem. Soc. 2008, 130, 1885-1893.
https://doi.org/10.1021/ja0752639

39. Lu, Y.; Tanasova, M.; Borhan, B.; Reid, G. “lonic Reagent for Controlling the Gas-Phase
Fragmentation Reactions of Cross-Linked Peptides.” Anal. Chem. 2008, 80, 9279-9287.
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Presentations

1. Tanasova, M. “Revealing weak sports in cancer viability through GLUT-targeting
molecular probes.” ACS CERM, June 2023, Dearborn, MI.

2. Nyansa, M. Tanasova, M. “Turn-on molecular glucose probe reports substrate

preferences for non-specific glucose transporters.” ACS National Meeting, March
2023, Indianapolis, IN.

3. Tanasova, M. “Synthetic molecular probes in exploring the role and functions of
facilitative sugar transporters.” ACS CERM, June 2022, Ypsilanti, MI.

4. Tanasova, M. “Synthetic molecular probes in exploring the role and functions of
facilitative sugar transporters.” ACS CERM, June 2022, Ypsilanti, MI.

5. Nyansa, M.; Tanasova, M. “Turn-on molecular reporter of GLUTS5 activity in live cells”,
ACS CERM, June 2022, Ypsilanti, MI.

6. Oronova, A. Tanasova, M. “Exploring the impact of GLUTS inhibition on breast cancers.”
ACS National Meeting, August 2021. Virtual presentation.

7. Kannan, S.; Tanasova, M.; Rao, S. “Impact of serum concentration and GLUTS5-
specific fructose mimics on viability of breast cancer cells.” Michigan Physiological
Society, June 2020, Virtual presentation.

8. Tanasova, M. “Exploring substrate selection of sugar transporters en route to transporter-
specific bioanalytical and biomedical tools.” Central Michigan University, MLt.
Pleasant, MI, November 04, 2019.

9. Tanasova, M. “Developing Molecular Probes to Solve Biological Problems.” Lake
Superior State University, November 11, 2018.

10. Tanasova, M. “Exploring substrate selection of sugar transporters en route to transporter-
specific bioanalytical and biomedical tools.” Michigan Technological University,
September 14, 2018, seminar, invited

11. Que, C.; Hanumantharao, S. N.; Bule, S.; Nelson, E.;* Fink, K.;* Tanasova, M.;* Rao, S.*
“Fructose analog containing 3-D scaffolds to isolate and study breast cancer cell
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metabolism by mimicking tumor microenvironment.” 50" ACS Central Regional
Meeting (CERM), June 4-8, Midland, M1, 2019, platform presentation

12. Tanasova, M. “Exploring transporter-specific fluorescent molecular tools for GLUT-based
discrimination of metabolically-compromised cells.” M. Tanasova, 50" ACS Central
Regional Meeting (CERM), Midland, MI, June 4 - 8, 2019, platform presentation

13. Tanasova, M. “Fructose Uptake-based Rapid Detection of Breast Cancer Cells.” J. Fedies,
S. Kannan, V.V. Begoyan, S. Xia, S. Shaikh, M. Tanasova,* S. Rao* IEEE LSC 2017,
platform presentation

14. Tanasova, M. “Targeting fructose transport in cancers with carbohydrate mimics.” M.
Tanasova, Michigan Technological University, January 2017, seminar, invited

15. Tanasova, M. “Molecular probes for mechanistic studies of biological processes.” M.
Tanasova, Michigan Technological University, April 2017, seminar, invited

16. Tanasova, M. “Chemistry of DNA stability and transcription.” M. Tanasova, 248-th ACS
National Meeting, San Francisco, CA, August 2014. Young Investigator Award
symposium, platform presentation, invited

17. Tanasova, M. “Chemistry of DNA stability and transcription. Towards Polymerase
Inhibitors.” Tanasova, M. University of Minnesota, Institute for Therapeutic Discovery
and Development, April 2014, seminar, invited

Poster Presentations (presented underlined)

I. A. Oronova, M. Tanasova “Turn-on rhodamine glycoconjugates unveil stringent
requirements for GLUTS specificity in vitro and in vivo.” ACS National Meeting
«Crossroads of Chemistry», San Francisco, CA, USA, August 2023

2. A. Oronova, M. Tanasova “Click chemistry approach provides GLUTS5-targeting
glycoconjugates as potential more specific PET imaging probes.” ACS National Meeting
«Crossroads of Chemistryy, CARB and Sci-Mix *, Online, Mar 2023

3. N. Gora, M. Tanasova “Chemosensitization of fructose-dependent triple-negative breast
cancer to cisplatin treatment.” ACS National Meeting «Crossroads of Chemistryy», San
Francisco, CA, USA, August 2023

4. N. Gora, M. Tanasova “Identifying pass-through vs. binding interactions for designing
GLUTs probes.” Upper Peninsula Local Section ACS Student Research Symposium,
Marquette, M1, USA, October 2022

5. N. Gora, M. Tanasova “Revealing a governing role of sugar conformation in fructose
uptake through GLUTSs.” ACS National Meeting «Sustainability in a Changing Worldy,
CARB and Sci-Mix, Chicago, IL, USA, August 2022
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Teaching Experience

Honors: Recognition letter for ranking in top 10% instructors as from students' teaching
evaluation (2019)

Teaching Evaluations: 3.9-5.0 out of 5.0 over 2013-2023

Courses. - Mechanistic Organic Chemistry (CH2430)
- Synthetic organic Chemistry and CH2440)
- Intermediate Organic Chemistry:
- Advanced Organic Chemistry
- Spectroscopy of Organic Compounds
- Modern BMB laboratory:
- Bioorganic Chemistry:
- Chemistry Club (extracurricular teaching):
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