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Reactive Oxygen and Nitrogen Species (ROS/RNS)
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Reaction of boronates with ROS & RNS
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Boronate compounds as probes for H,0,

In the middle of the last decade of the 20th century a new class of
fluorescent probes containing the boronate structure has been developed

for selective detection of H,0, .
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The mechanism of boronates oxidation
Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401
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Reactions with HZO2 , ClO"and ONOO

Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401
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B _ Real-time Measurements of Amino Acid and Protein
Hydroperoxides Using Coumarin Boronic Acid”
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Table: Rate constants of the reactions of
amino acid hydroperoxides with CBA.

Hydroperoxide  Kroon+cea [Ms]
TyrOOH 23.4£0.5
TrpOOH 11.4+0.2
HisOOH 23.3+0.7
H.0- 1.5+ 0.2
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Transition states

Adducts

Transition states
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Oxidation of boronates by ONOO- and HOO- occurs with PCM/MO06/6-31+G(d,p)
simultaneous cleavage of 0O-O and C-B bonds, and
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pH-dependent reactivity of PC1 towards
w«a hypochlorite and peroxynitrite

Ao
H WL oH ONOOH
HT ]| OH™

-
N
o
[=]
o
1

-
o
o
[=]
o
1

[<2]
o
o
o
1

5 6 7 8 9 10
pH

- ’ - - EUROPEAN UNION
INNOVATIVE ECONomY [ ( : Bl Lods University EURGPEAN REGIONAL
NATIONAL COMESION STRATEGY . (WY of Technoloay DEVELOPMENT FUND




" A
Stoichiometry of the reactions
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Sikora A, Zielonka J. et al. FRBM (2009), 47, 1401
Boronate consumption yield (for all oxidants) ~ 100%
Phenol production yield:

H,O, and HOCI ~ 100 %

peroxynitrite ~ 85-90 %
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Reaction with peroxynitrite - major and minor
reaction pathways

Sikora A, Zielonka J et al. Chem. Res. Toxicol. (2011), 24, 687
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Spin trapping
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Proposed mechanism of major and minor pathway
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The mechanism of major, and minor products
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Activation of macrophages RAW 264.7 for the
production of ROS/ RNS
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Zielonka J, Zielonka M et al. J. Biol. Chem. (2012), 287, 2984
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Oxidation of boronates by endothelial cells

Fluorescein Methyl Ester
(FIOMe)

(c) TNFa + L-NAME (d) TNFa + PEG-SOD

(manuscript in preparation)
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Can Boronates Detect H,0, in Cells?

Fluorescein Methyl Ester
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THANK YOU !!!



Let Us Meet Again

We welcome you all to our future conferences of OMICS Group International

Please Visit:
WWW.omicsgroup.com
www.conferenceseries.com
www.pharmaceuticalconferences.com
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