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Oxidative DNA-Protein Crosslinking Induced by PDF (918 KB)
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Mary Safaeipour, Juliette Jauregui, Sarah Castillo, Mary Bekarian, Dij

Esparza, Maritza Sanchez, and Eric Stemp Abstract

fﬁ:z:;ﬁﬁ;:m?:::mhm 42019 Oxidative DNA damage can lead to cancer, and as enzymatic DNA repair systems become compromised during the aging process, the
role of exogenous antioxidants becomes more critical. Here, we examined whether such non-enzymatic DNA repair can be effected

[ Abstract PDF by the common cellular antioxidant glutathione, investigating both permanent DNA damage products and the guanine radical

intermediates that form them, using the flash quench technique to carry out the 1-electron oxidation of guanine. In gel shift assays,

~ ABSTRACT the presence of reduced glutathione (GSH) at physiological (millimolar) concentrations strongly inhibits oxidative DNA-protein
cross-linking. In contrast, oxidized glutathione dimer (GSSG) affords only a minimal amount of protection, even at elevated pH
where there is more of the strongly reducing thiolate form. In flash photolysis experiments, the formation and decay of the guanine
neutral radical was monitored at 510 nm. Transient absorption measurements with a guanine-rich 22-mer DNA duplex on the

NosP signaling modulates the NO/H-NOX-medi millisecond timescale show that the yield of this long-lived signal is significantly diminished in the presence of reduced glutathione,

suggesting a reduction process that is fast relative to the measurement. Indeed, transient absorption experiments carried out on
faster timescales show that the microsecond decay of the guanine radical signal is visibly faster with glutathione present. Glutathione
is perhaps best known as an electron source in enzymatic reactions, to maintain cysteines in reduced states in proteins and to
deactivate reactive oxygen species. However, these results show that another important task for glutathione may be to directly
intercept DNA radicals before permanent DNA damage can occur.
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Metal—organic framework crystal-glass composites (MO!
materials in which a crystalline MOF is dispersed within
this work, we explore the room-temperature stabilization of the open-pore
form of MIL-53(Al), usually observed at high temperature, which oceurs
upon encapsulation within a ZIF-62(Zn) MOF glass matrix. A series of
MOF-CGCs containing different loadings of MIL-53(Al) were synthesized
and characterized using X-ray diffraction and nuclear magnetic resonance
spectroscopy. An upper limit of MIL-53(Al) that can be stabilized in the
composite was determined for the first time. The nanostructure of the
composites was probed using pair distribution function analysis and
scanning transmission electron microscopy. Notably, the distribution and
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integrity of the crystalline component in a sample series were determined,
and these findings were related to the MOF-CGC gas adsorption capacity in order to identify the optimal loading necessary for
maximum CQO, sorption capacity.
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Zeolitic imidazolate frameworks (ZIFs) are a subfamily of MOFs and have been
proven to be particularly suitable candidates for the synthesis of MOF mongliths. ZIFs
are defined by their incorporation of imidazolate or imidazolate-based linkers and are

MIL-E34

Figure 1

Figure 1. (2} Diagram of the activation
process of MIL-53 and the transition
between different states (C, gray; O, red; Al,
pink; H, omitted for ciarity; solvent, purple)
(b) Schematic of composite formation using
ball-and-stick figures of MIL-53, crystalline
ZIF-62 (N, blue; Zn, red), and the reverse
Mante Carlo (RMC) model using combined
¥-ray and neutron total scattering data of
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ABSTRACT: Metal—-organic framework crystal-glass compo- 5oy e e
sites (MOF-CGCs) are materials in which a crystalline MOF / -
is dispersed within a MOF glass. In this work, we explore the
bilization of the open-pore form of MIL-
S3(AD), usua“y observed at high hcrnp:ntum, which occurs
upon encapsulation within a ZIF-62(Zn) MOF glass matrix. A
series of MOF-CGCs containing different loadings of MIL-
S3(Al) were synthesized and characterized using X-ray
diffraction and nuclear magnetic resonance spectroscopy. An s
upper limit of MIL-53(Al) that can be stabilized in the i
composite was determined for the first time, The nanostruc-
ture of the composites was probed using pair distribution function analysis and scanning transmission electron microscopy.
Notably, the distribution and integrity of the crystalline component in a sample series were determined, and these findings were
related to the MOF-CGC gas adsorption capacity in order to identify the optimal loading necessary for maximum CO, sorption
capacily.
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