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IMMUNO-SPIN TRAPPING

DMPO, pAb         ALX-210-530-R050 50 µl

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 identifi cation of the amino acid-derived radical in-
volved. However, ESR measurements require signifi cant 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 diffi cult 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. 

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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FIGURE: Schematic overview of approaches to detect protein radicals.

Selected Review Article
Using anti-5,5-dimethyl-1-pyrroline N-oxide (anti-DMPO) to detect protein radicals in time 
and space with immuno-spin trapping: R. P. Mason; Free Radic. Biol. Med. 36, 1214 
(2004)
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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, specifi city 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.

LIT: Immuno-spin trapping of DNA radicals: D. C. Ramirez, et al.; Nat. 
Methods 3, 123 (2006)  Immuno-spin trapping analyses of DNA radi-
cals: D. C. Ramirez, et al.; Nat. Protoc. 2, 512 (2007)  Immuno-spin 
trapping of protein and DNA radicals: "tagging" free radicals to locate 
and understand the redox process: S. E. Gomez-Mejiba, et al.; Free 
Radic. Biol. Med. 46, 853 (2009)

From rabbit. IMMUNOGEN: DMPO-octanoic acid conjugated to 
ovalbumin. SPECIFICITY: Recognizes DMPO (Prod. No. ALX-
430-090), DMPO-octanoic acid and DMPO-protein adducts. 
Does not cross react with non-adducted proteins. APPLICA-
TION: ELISA, IHC, WB.
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SPIN TRAPS & SPIN PROBES

Highest purity spin traps for 

• 

in vitro and in vivo applications

No additional purifi cation is required

• 

All products are quality tested by ESR spectroscopy

• 

Bulk production & custom synthesis are our speciality

• 

DEPMPO

[5-(Diethoxyphosphoryl)-5-methyl-1-pyrroline-N-oxide]

ALX-430-093-M050 

50 mg

ALX-430-093-M500 

500 mg

PURITY: ≥99%. SPECIFICITY: Most efficient spin trap for the in vitro and in vivo 

detection of O-, N-, S- and C-centered free radicals. Has a longer life-time 

than DMPO (Prod. No. ALX-430-090). Can distinguish between superoxide-

dependent and independent mechanisms that lead to the hydroxyl radical. 

Less lipophilic (Kp=0.16) than DIPPMPO (Prod. No. ALX-430-119).

LIT: 5-(Diethoxyphosphoryl)-5-methyl-1-pyrroline N-oxide: a new efficient phosphorylated nitrone for 

the in vitro and in vivo spin trapping of oxygen-centered radicals: C. Frejaville, et al.; J. Med. Chem. 

38, 258 (1995)  Quantitative measurement of superoxide generation and oxygen consumption from 

leukocytes using electron paramagnetic resonance spectroscopy: V. Roubaud, et al.; Anal. Biochem. 

257, 210 (1998)  For a comprehensive bibliography please visit our website.

BMPO (high purity)

[5-tert-Butoxycarbonyl-5-methyl-1-pyrroline-N-oxide]

ALX-430-141-M010 

10 mg

ALX-430-141-M050 

50 mg

PURITY: ≥99%. SPECIFICITY: Nitrone spin trap for the specific in vivo or in vitro 

detection of short-lived superoxide, hydroxyl and thiyl radicals. Forms distin-

guishable adducts which can be measured by EPR spectroscopy. Unlike with 

DMPO, the superoxide adduct does not decay into a hydroxyl adduct and it has 

a much longer half-life (t1/2=23min). Low paramagnetic impurities.

LIT: Synthesis and biochemical applications of a solid cyclic nitrone spin trap: a relatively superior trap 

for detecting superoxide anions and glutathiyl radicals: H. Zhao, et al.; Free Radic. Biol. Med. 31, 599 

(2001)  Spin traps: in vitro toxicity and stability of radical adducts: N. Khan, et al.; Free Radic. Biol. 

Med. 34, 1473 (2003)  For a comprehensive bibliography please visit our website.

DIPPMPO

[5-(Diisopropoxyphosphoryl)-5-methyl-1-pyrroline-N-oxide; 2-Diisopro-

pylphosphono-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide]

ALX-430-119-M050 

50 mg

ALX-430-119-M500 

500 mg

PURITY: ≥99%. SPECIFICITY: Beside DEPMPO (Prod. No. ALX-430-093), most 

efficient spin trap for the in vitro and in vivo detection of O-, N-, S-, and C-

centered free radicals. Has a longer life-time than DMPO (Prod. No. ALX-430-

090). More lipophilic (Kp=2.1) than DEPMPO.

LIT: 5-(Diisopropoxyphosphoryl)-5-methyl-1-pyrroline-N-oxide, DIPPMPO, a crystalline analog of the 

nitrone DEPMPO: synthesis and spin trapping properties: F. Chalier & P. Tordo; J. C. S. Perkin Trans. 

II 2002, 2110  For a comprehensive bibliography please visit our website.

DMPO (high purity)  

[5,5-Dimethyl-1-pyrroline-N-oxide]

ALX-430-090-M500 

500 mg  

ALX-430-090-G001 

1 g

PURITY: ≥99%. Low paramagnetic impurities. SPECIFICITY: Cell permeable hy-

drophilic spin trap for both in vivo and in vitro studies of superoxide, O-, C-, 

S- and N- centered free radicals.

LIT: The spin trapping of superoxide and hydroxyl free radicals with DMPO (5,5-dimethylpyrroline-

N-oxide): more about iron: G. R. Buettner; Free Radic. Res. Comm. 19 Suppl 1, S79 (1993)  For a 

comprehensive bibliography please visit our website.

EMPO 
[2-Ethoxycarbonyl-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide]

ALX-430-098-M010 

10 mg

ALX-430-098-M050 

50 mg

PURITY: ≥95%. SPECIFICITY: Beside DEPMPO (Prod. No. ALX-430-093), most effi-

cient spin trap for the in vitro and in vivo detection of O-, N-, S-, and C-centered 

free radicals. Has a longer life-time than DMPO (Prod. No. ALX-430-090).

LIT: 2-ethoxycarbonyl-2-methyl-3,4-dihydro-2H-pyrrole-1-oxide: evaluation of the spin trapping prop-

erties: G. Olive, et al.; Free Radic. Biol. Med. 28, 403 (2000)  Detection of superoxide anion using 

an isotopically labeled nitrone spin trap: potential biological applications: H. Zhang, et al.; FEBS Lett. 

473, 58 (2000)  For a comprehensive bibliography please visit our website.

High Purity & Stable Spin Traps
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FIGURE: Confocal microscopy images of the colocalization of 
catalase (red stain) and protein-DMPO adducts (green stain) 
obtained by treating mouse hepatocytes (2.5x106 cells/ml) with 
HOCl. 

Picture courtesy of Dr. M. G. Bonini, National Institute of Environ-
mental Health Sciences, Research Triangle Park (RTP), NC, USA.
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