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2018-2023 National Science Foundation: Molecular Biophysics Program
RUI: Collaborative Research: Enzymology of Bacterial Nicotinic Acid Catabolism
by Mark Snider (PI, Wooster), Katherine Hicks (PI, SUNY Cortland) $ 551,536

2016-2019: National Science Foundation: Major Research Instrumentation Program
Acquisition of an NMR Spectrometer



analysis of 6-hydroxyniconinate monooxygenase in Bordetella pertussis.

2013: Howard Hughes Medical Institute Undergraduate Science Education Program Award for
summer research mentoring (1 student) and supplies; $7,000
2013: Howard Hughes Medical Institute Undergraduate Science Education Program Award for

analytical scale gel filtration columns and fraction collectors for the determination of
oligomeric structures of enzymes in classroom and research projects; $4,700.

2013: William H. Wilson Award; Acquisition of preparative scale high-resolution gel filtration
column for preparation of the crystallization of enzymes for structural studies by X-ray
diffraction; $2,350.

2012: William H. Wilson Award; Acquisition of software for kinetic analysis of enzyme-
catalyzed reactions by UV spectroscopy; $1,200.
2012: Howard Hughes Medical Institute Undergraduate Science Education Program Award to

investigate structure-function relationships in maleamate amidohydrolase by site-
directed mutagenesis; $2,000.
2011-12: Henry Luce Il Award for Distinguished Scholarship to work with Professor W. W.
Cleland at the University of Wisconsin-Madison for development of natural
abundance kinetic isotope effects by isotope ratio mass spectrometry to determine
the structure of the transition state for reactions catalyzed by maleamate
amidohydrolase and 6-hydroxynicotinate monooxygenase; $4,000 Tm0 g0 G[(am)5(id)5(0)4(hyd)33



(*College of Wooster undergraduate)

Manuscripts in progress:

M. J. Snider, I. Lee, M. Aryal*, . Eccles-James*, J. Anquandah*, J. Fishovitz, J. Graham*, R. Klein*, L.
Marcze*, L. Stetzik*, G. Kerwood and D. Fraga; Evolution of inter-subunit communication in the
phosphagen kinases: an alternating sites reactivity mechanism for catalysis; manuscript in progress— to
be submitted to Biochemistry.

P. Chiaranunt*, E. D. Sullivan*, N. Spittle*, M. Anderson, K. Morrison, D. Hilmey, R. S. Rowlett, and M. J.
Snider; A structural and functional investigation of the catalytic role of Cys150-Asp29-Lys117 in
maleamate amidohydrolase — manuscript in progress, to be submitted to Biochemistry.

J. Redick*, M. Hlaing*, R. Campbell*, L. Rajakovich, and M. J. Snider (2024) Mechanistic insights into
substrate ionization and decarboxylation by 6-hydroxynicotinate 3-monooxygenase with 5-Cl-6-
hydroxynicotinate, an efficient substrate analogue — manuscript in progress, to be submitted to
Biochemistry.

Manuscripts submitted for peer review or published:
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28.

27.

26.

25.

B. C. Richardson, Z. R. Turlington, S. V. Ferreira de Macedo, S. K. Phillips, K. Perry, S. G. Brancato, E. W.
Cooke*, J. R Gwilt, A. J. Roering, F. M. Rossi, M. J. Snider, J. B. French and K. A. Hicks (2023) Structural
and functional characterization of a novel class A flavin monooxygenase from Bacillus niacini. Submitted
to Biochemistry

Z. R. Turlington; S. V. Ferreira de Macedo; K. Perry; S. L. Belsky™*; J. A. Faust; M. J. Snider and K. A. Hicks
(2023) Ligand bound structure of a 6-hydroxynicotinic acid 3-monooxygenase provides mechanistic
insights; Accepted for publication in Archives in Biochemistry & Biophysics

S. K. Phillips, S. G. Brancato, S. N. MacMillan, M. J. Snider, A. J. Roering and K. A. Hicks ( ) Synthesis,
crystallographic and spectroscopic characterization of 2,6-dihydroxypyridine; Acta Crystallographica
Section E79.

S. W. Perkins*, M. Z. Hlaing*, K. A. Hicks, L. Rajakovich, and M. J. Snider ( ) Mechanism of the multi-
step catalytic cycle of 6-hydroxynicotinate 3-monooxygenase revealed by global kinetic analysis;
Biochemistry 62; 1553-1567.

P. Piper*, B. Begres*, M. Snider, and D. Fraga ( ) Two cryptosporidia species encode active creatine
kinases that are not seen in other Apicomplexa species; Comparative Biochemistry and Physiology - Part
B 246,110459.

D. Fraga., K. Stock*, M. Aryal*, C. Demoll*, L. Fannin*, and M. J. Snider ( ) Bacterial arginine kinases
have a highly skewed distribution within the Proteobacteria. Comparative Biochemistry and Physiology -
PartB 233,60-71.

K. D. Nakamoto*, S. W. Perkins*, R. G. Campbell*, M. R. Bauerle*, T. G. Gerwig*, S. Gerislioglu, C.
Wesdemiotis, M. A. Anderson, K. A. Hicks and M. J. Snider ( ) Mechanism of 6-hydroxynicotinate 3-
monoxygenase, a flavin-dependent decarboxylative hydroxylase involved in aerobic nicotinic acid
degradation. Biochemistry 58; 1751-1763.

K. A. Hicks, M. E. Yuen, W.- F. Zhen, T. J. Gerwig*, R. W. Story*, M. Kopp, and M. J. Snider ( )
Structural and biochemical characterization of 6-hydroxynicotinic acid 3-monooxygenase, a novel
decarboxylative hydroxylase involved in aerobic nicotinate degradation. Biochemistry 55, 3432-3446.
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Takoda T. Zuehlke*, Jack Donahue*, and Mark J. Snider ( ) Identification of a Putative Binding
Mechanism for the Reducing Substrate of 6-Hydroxynicotinate 3-Monooxygenase; American Society of
Biochemistry & Molecular Biology National Meeting, Seattle, WA.

Eric Senanu Adadevoh* and Mark J. Snider ( ) Exploring the Binding Multiplicity, Mode of Inhibition
and Communication between NADH Binding Sites on 6-Hydroxynicotinate 3-Monooxygenase (NicC);
American Society of Biochemistry & Molecular Biology National Meeting, Seattle, WA.

Kira Boyce*, Katherine Olson*, and Mark J. Snider ( ) A Critical Role for a CoxG Homologue in the
Function of B. Niacini Nicotinate Dehydrogenase


/2023/05/15/wooster-student-wins-honorable-mention-for-i-s-research-at-national-american-society-of-biochemistry-molecular-biology-meeting/
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/2022/05/11/wooster-students-claim-prizes-at-national-experimental-biology-meeting/
https://doi.org/10.1096/fasebj.2022.36.S1.R3597

Mark J. Snider, Scott W. Perkins*, Ryan G. Campbell*, and Lauren Rajakovich; Critical role for substrate
ionization in the mechanism of 6-hydroxynicotate 3-monooxygenase. Gordon Research Conference on
Enzymes, Coenzymes and Metabolic Pathways, Waterville Valley, NH, July

Scott W. Perkins* and Mark J. Snider; Mechanism of 6-hydroxynicotinate 3-monooxygenase (NicC), a
flavin-dependent decarboxylative hydroxylase involved in aerobic nicotinic acid catabolism. 26" Enzyme
Mechanisms Conference. New Orleans, LA, January

Katherine A. Hicks, Tarig Hussain, Scott W. Perkins*, Kent Nakamoto*, and Mark J. Snider;
Characterization of the catalytic mechanism of NicC, a 6-hydroxynicotinic acid 3-monooxygenase using
active site variants. Gordon Research Conference on Enzymes, Coenzymes and Metabolic Pathways,
Waterville Valley, NH, July . [Selected for an oral presentation]

Scott W. Perkins* and Mark J. Snider ( ) Investigating putative key catalytic residues and uncoupled
hydroperoxyflavin formation in the mechanism of 6-hydroxynicotinate-3-monooxygenase, a
decarboxylative-hydroxylase in bacterial nicotinate catabolism; American Society of Biochemistry &
Molecular Biology National Meeting; FASEBJ  :655.13

Kent Nakamoto*, Selim Gerislioglu, and Mark J. Snider ( ) Determining the mechanism of 6-
hydroxynicotinate 3-monooxygenase (NicC), an enzyme involved in nicotinate degradation; American
Society of Biochemistry & Molecular Biology National Meeting; FASEBJ  :655.14

Nathan Brownstein*, and Mark J. Snider ( ) Expression and functional characterization of active
nicotinic acid dehydrogenase from Pseudomonas fluorescens Pf5; American Society of Biochemistry &
Molecular Biology National Meeting; FASEBJ  :796.8

Sydney Fine*, and Mark J. Snider


/2018/04/30/wooster-sophomore-honored-for-research-presentation-at-national-conference/
/2018/04/30/wooster-sophomore-honored-for-research-presentation-at-national-conference/

Laura Sherer*, Mark Snider, Maria_Eirini Pandelia, and Roger Rowlett ( ) Cofactor analysis of
nicotinate dehydrogenase and 6-hydroxynicotinate dehydrogenase in Bacillus niacini. American Society
of Biochemistry & Molecular Biology National Meeting; FASEB J

Mark J. Snider and Katherine Hicks; Structural and mechanistic studies of 6-hydroxynicotinic acid 3-
monooxygenase: A novel decarboxylative hydroxylase in bacterial nicotinate catabolism. 25th Enzyme
Mechanisms Conference, St. Pete Beach, FL, January

Katherine A. Hicks, Meigan E. Yuen, Wei Feng Zhen, Anna M. Szostek, Tyler J. Gerwig*, Ryan W. Story*,
Matthew R. Bauerle*, Alvi Sakib* and Mark J. Snider; Characterization of the catalytic mechanism of
NicC, a 6-hydroxynicotinic acid 3-monooxygenase; Gordon Research Conference on Enzymes, Coenzymes
and Metabolic Pathways, July

Mark J. Snider; Structures and mechanisms of nicotinate catabolizing enzymes: A model system for
investigating bacterial N-heterocyclic aromatic compound degradation and for undergraduate
education. Central Eastern Regional Meeting of the American Chemical Society; Covington, KY, May

Nicholas P. Lesner*, Michael T. Peterson, and Mark J. Snider ( ) Characterization and Identification
of Metabolites in the Oxidation of Nicotinic Acid by Bacillus Niacini. American Society of Biochemistry &
Molecular Biology National Meeting; FASEB J

Morgan A Dasovich*, Mark J Snider, and Michael T Peterson ( ) Characterization of a Novel Flavin-
dependent Monooxygenase in Bacillus niacini. American Society of Biochemistry & Molecular Biology
National Meeting; FASEB J

Jessica A Meek*, Laura A Sherer,* and Mark J Snider ( ) Deciphering the Metal Dependency of Novel
Nicotinate Hydroxylase from Bacillus niacini. American Society of Biochemistry & Molecular Biology
National Meeting; FASEB J

Meigan E. Yuen, Weifeng Zhen, Megan C. Kopp, Tyler Gerwig*, Mark J. Snider, and Katherine A. Hicks
( ) Structural and Biochemical Characterization of Pseudomonas putida KT2440 NicC, a 6-
Hydroxynicotinic Acid 3-Monooxygenase. Annual Meeting of the American Crystallographic Association.

Tyler J Gerwig*, Meigan Yuen, Weifeng Zhen, Mark A Anderson, Katherine Hicks and Mark J Snider
( ) Structure and mechanism of 6-hydroxynicotinate 3-monooxygenase (NicC). American Society of
Biochemistry & Molecular Biology National Meeting; FASEB J

Abigail K Daniel* and Mark J Snider ( ) Elucidating the nicotinic acid degradation pathway in Bacillus
niacini;



M. J. Snider, Z. Harvey*, H. Kondow*, P. Chiaranunt*, and M. Anderson; Mechanistic studies of
nicotinate degrading enzymes and the identification of a novel nic cluster in Bacillus niacini; Enzyme
Structure and Function - 37t Steenbock Symposium, University of Wisconsin — Madison, WI; May

H. Kondow*, and M. J. Snider ( ) Investigation of B. bronchiseptica maleamate amidohydrolase
(NicF) substrate specificity. American Society of Biochemistry & Molecular Biology National Meeting;
FASEB ]

M. Aryal*, and M. J. Snider ( ) Testing the versatility of the alternating sites of reactivity mechanism
in the phosphagen kinases. American Society of Biochemistry & Molecular Biology National Meeting;
FASEBJ :768.11.[

]

P. Chiaranunt*, J. Sprano*, A. Daniels* and M. J. Snider ( ) Investigation of the nicotinate
degradation pathway in Bordetella pertussis and its connections to whooping cough. American Society
of Biochemistry & Molecular Biology National Meeting; FASEB J

Z. Harvey* and M. J. Snider ( ) Functional genomic elucidation of nicotinic acid catabolism
in Bacillus niacini: Towards a metabolic engineering approach to environmental remediation.

10



of substrate specificity in the phosphagen kinase family. American Society of Biochemistry & Molecular
Biology National Meeting; FASEBJ  :963.12

M. J. Snider, M. Bauerle*, W. Ammons*, K. Shvets*, and E. Sullivan*; Aerobic catabolism of nicotinic
acid (vitamin Bs) in Bordetella bronchiseptica

11



A.K. Palmer*, D. Fraga, M. Snider and P. Edmiston ( ) Characterization of a dimeric arginine kinase in
the protozoan, Phytophthora sojae, suggests an early origin of phosphagen kinase dimers. American
Society of Biochemistry & Molecular Biology National Meeting; FASEBJ.  :469.7

V.A. Kincaid* and M.J. Snider ( ) Nicotinic acid degradation in Bordetella bronchiseptica: mechanistic
studies of the novel enzyme NicF. American Society of Biochemistry & Molecular Biology National
Meeting; FASEBJ. :835.7 |

]

B.A. Palanski* and M.J. Snider ( ) Guilt by association: functional annotation of TM0486 from
Thermotoga maritima by identification of its bound ligands. American Society of Biochemistry &
Molecular Biology National Meeting; FASEBJ. :518.3 [

]

M. J. Snider ( Negative cooperativity in transition state binding enhances rate of product release in
phosphagen kinases; 40" Central Regional Meeting of the American Chemical Society; Columbus, OH.

M. P. McGinley*, D. Fraga and M. Snider ( ) Evolution of cooperativity in the phosphagen kinase
family. American Society of Biochemistry & Molecular Biology National Meeting; FASEBJ.  :1004.3

V. M. Andrus*, D. Thomas*, T. Meulia, M. Snider, and D. Fraga ( ) Characterization of the arginine
kinase family of Caenorhabditis elegans. American Society of Biochemistry & Molecular Biology National
Meeting; FASEBJ. :1004.4

C. Clarke*, and M. J. Snider ( ) Rate of spontaneous hydrolysis of creatine to estimate the catatlyic
proficiency of creatine amidinohydrolase. American Society of Biochemistry & Molecular Biology
National Meeting; FASEBJ. :650.5

S. Agidi*, and M. J. Snider ( ) Catalytic role of His232 in the mechanism of Pseudomonas putida
creatine amidinohydrolase. American Society of Biochemistry & Molecular Biology National Meeting;
FASEBJ. :805.2

D. H. Thomas*, and M. J. Snider ( ) Investigating the physiological roles and intracellular localization
of an arginine kinase in Caenorhabditis elegans. American Society of Biochemistry & Molecular Biology
National Meeting; FASEBJ. :510.11

J. Graham*, and L. Stetzik*, M. J. Snider; Investigating cooperative ligand binding by rabbit muscle
creatine kinase using isothermal titration calorimetry. Midwest Enzyme Chemistry Conference,
Northwestern University, Il. September

M. J. Snider, I. Lee, |. Eccles-James*, J. Anquandah*, J. Graham™*, and L. Stetzik*; Dimerization enhances
rate of product release in phosphagen kinase family. Gordon Research Conference on Enzymes,
Coenzymes and Metabolic Pathways, University of New England, ME. July

J. Anguandah*, I. G. Eccles-James*, I. N. W. Lee, and M. J. Snider ( ) A mechanistic role for protein
oligomerization in the phosphagen kinase family. American Society of Biochemistry & Molecular Biology
National Meeting; FASEBJ. :Ad4-a

E. E. Gustely* and M. J. Snider ( ) Analysis of the role of His232 in the mechanism of Ps. putida
creatinase. American Society of Biochemistry & Molecular Biology National Meeting; FASEBJ.  : A43-d
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Indies (2013); Obstetrics-
Gynecology Residency

16

Erin E. Gustely
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Investigating the mechanism of creatinase

M.S., Biochemistry, Yale
University (2007); High
school science teacher
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Hai Dang Nguyen
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ATP analogue, adenosine 5’-sulfatopyrophosphate: an
alternative substrate or inhibitor of creatine kinase?
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Ph.D., Biochemistry, Univ. of
Minnesota (2012); Post-
doctoral Fellow at Harvard
Medical School; Assistant
Professor, Department of
Pharmacology, Univ. of
Minnesota (2019-)




‘ ‘ ‘ ‘ Vaccine Company Inc., San
Francisco, CA (2022)

Mechanistic studies of maleamate amidohydrolase Ph.D. (2016), Chemical

(NicF) from Bordetella bronchiseptica RB50. Biology, University of

Michigan; Post-doctoral

32 Eric D. Sullivan 2011 BCMB
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49 Morgan Dasovich 2016
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Willow Reddish 2024 BCMB Applying to dental school
Kath Olson 2024 BCMB Applying to PhD programs
Jorge Virto 2024 BCMB Applying to PhD programs
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