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Introduction

Detection of protein-derived radicals in isolated proteins has
typically required the utilization of direct electron spin resonance
(ESR) and/or spin trapping ESR. ESR can be applied both to
understand the mechanisms of protein radical formation and
for structural identification of the amino acid-derived radical in-
volved. However, ESR measurements require significant levels
of protein and of its derived radicals (greater than micromolar)
and rely on rather specialized and costly equipment. Moreover,
detection of protein radicals by ESR becomes a difficult task in
cells and tissues.

Immuno-spin trapping is based on the fact that certain amino
acid-derived radicals (most notably, but not exclusively, tyrosyl
radicals) can react with the spin trap 5,5-dimethyl-1-pyrroline-N-
oxide (DMPO) to form a protein-DMPO nitroxide radical adduct,
which can then be oxidized by one electron to the corresponding
ESR-silent protein-DMPO nitrone adduct. Indeed, DMPO spin
adducts are not stable, have a half-life on the order of minutes,
and tend to decay under oxidizing conditions to the rather stable
DMPO nitrone. Rabbit polyclonal anti-DMPO nitrone antiserum
(Prod. No. ALX-210-530) has been developed and validated in
Mason’s laboratory (C. D. Detweiler, L. J. Deterding, K. B. Tomer,
C. F. Chignell, D. Germolec, R. P. Mason: Immunological identifi-
cation of the heart myoglobin radical formed by hydrogen perox-
ide; Free Radic. Biol. Med. 33, 364 (2002)) and a series of studies
have shown its utility to demonstrate protein radical formation in
different proteins exposed to a variety of oxidants.

In summary, immuno-spin trapping is proving to be a potent,
sensitive, and accessible method to detect low levels (e.g. great-
er than nanomolar) of protein-derived radicals produced in vitro
and potentially, and yet to be established, in vivo. Moreover, it
has just been established that anti-DMPO nitrone antibodies can
be utilized for the detection of DNA-derived radicals in the form
of DNA-DMPO nitrone adducts (D. C. Ramirez, S. E. Mejiba, R.
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FIGURE: Schematic overview of approaches to detect protein radicals.
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P. Mason: Immuno-spin trapping of DNA radicals; Nat. Methods
3, 127 (2006)), which broadens even more the scope of applica-
tions of this breakthrough technique in free radical biology and
medicine.

Adapted from: Immuno-spin trapping: A breakthrough for the
sensitive detection of protein-derived radicals, a commentary on
“Protein radical formation on thyroid peroxidase during turnover”;
R. Radi; Free Radic. Biol. Med. 41, 416 (2006).
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Application Note

Immuno-spin Trapping of DNA
Radicals

The detection of DNA radicals by immuno-
spin Trapping (IST) is based on the trapping
of radicals with 5,5-dimethyl-1-pyrroline
N-oxide (DMPO), forming stable nitrone
adducts that are then detected using an
anti-DMPO serum. IST combines the sim-
plicity, reliability, specificity and sensitivity
of spin trapping with heterogeneous immu-
noassays for the detection of DNA radicals,
and complements existing methods for the
measurement of oxidatively generated DNA
damage.
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Radic. Biol. Med. 46, 853 (2009)
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