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Role of Nitrite on Nitration of 26Deoxyguanosine by Nitryl Chloride

Hauh-Jyun Candy Chen* ( [gifd: & ), Tze-Fan Wang ( F #2i ) and Yuan-Mao Chen ( [ jE % )
Departmentof Chem s try, Na tional Chung Cheng University, Chia-Yi 621, Tai wan, R.O.C.

Nitryl chlorideand peroxynitritearereactiveni trogen speciesgener ated by acti vated phagocytes agai nst
invadingpathogensduringinfectionsandinflammation. Inour previ ousreport, for mat ion of 8-nitroxanthine
and 8-nitroguaninewas ob served in re ac tion of 2¢-deoxyguanosine or calf thy musDNA with nitryl chloride
gen er ated by mix ing hypochlorousacid (HOCI) with ni trite (NO2"). Thepresent study investi gatesfactors
control ling theyields of 8-nitroxanthine and 8-nitroguaninefor mationinni tration of 2¢deoxyguanosine by
nitryl chlo ride. We found that the yields of 8-nitroxanthine and 8-nitroguaninein re ac tion of 2¢ deoxy-
guanosine with nitryl chlo ride were highly de pend ent on theratio of NO, ver susHOCI concentration. The
yieldsof 8-nitroxanthineand 8-nitroguaninereached aplateau whentheratio of NO; ver susHOCI concentra
tionwashigher than 2. A possi ble mech anismwaspostulated to ex plainthisob ser vation. While 8- nitro-
guanineisnot stablein the pres ence of peroxynitrite, 8-nitroxanthineis sen si tiveto HOCI. Thestabil ity of
thesetwo ni trated ad ducts might be afac tor ontheir fi nal yieldsin thisreaction. Since HOCI ispro duced by
neutro philsat sitesof inflam mation wherethelevel of NO;" isel evated, itisconceiv ablethat nitryl chloride
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contributesto DNA baseni trationin vivo, forming 8-nitroxanthine and 8-nitroguanine.

INTRODUCTION

DNA dam age caused by peroxynitrite (ONG,), formed
by therapid reaction of superoxideand ni tricox idepro duced
ininflamedtissues,*®isbelievedto play anim por tant rolein
themul ti stagecarcinogenesisassoci atedwithchronicinfec-
tionsandinflammation.* Peroxynitrite re acts with DNA
mainly by modi fy ing the guaninebase, forming xanthine,
8-nitroguanine (8NG) and 8-oxoguanine.®® For mation of
apurinicsitesin duced GCto TA transversion mutations,’ the
samemutationsin duced by peroxynitrite.” It iswell doc u-
mented that peroxynitrite can be formed underoxidative
stressin sev eral disease states'®** aswell asfrom cig arette
smoking.™>*® Another endogenousni trating speciesisnitryl
chloride(NOCI) or ni trogendi oxideradi cal (NO.) pro-
ducedinacti vated phagocytes pro moted by chronicinfec-
tions and inflammation.!”8 It is be lieved that myelo per-
oxidaseuseshy drogen per oxide(H20;) gener ated by neutro-
philsto ox i dizethechlorideion and pro duce hypochlorous
acid (HOCI), abac teri cidal toxin. Thistoxin re actswith ni-
trite (NO2), thepri mary metaboliteof NO', forming NO.CI
thatiscapableof ni tratingguanine™ andty rosine.” Nitryl
chloridealsoleadstofor mationof chlori natedty rosineand

dityrosine,* oxi dationandni trationof humanlow-density I+
poprotein (LDL), anin duced lipid peroxidation.~? A NO,
radi cal may beformedviatheone-electronoxi dationof NO2
by com pound | or compound I of myeloperoxidase.*”*Inre-
ac tion of the myel operoxidase/H.0,/ClI'/NO,” system with
2¢-deoxyguanosine (dG), 8NG and 8-nitro-2¢ deoxy guane
sine were formed.”

Inour previ ousreport, for mation of 8-nitroxanthine
(8NX) and 8NG (Schemel) wasob servedinreaction of dG or
calf thy musDNA withnitryl chloridegener ated by mixing
NO, with HOCI.* Thisstudy ex aminesfactorsim por tant to
8N X and 8NGfor mation, suchasreactiontime, ratioof NO,
ver susHOCI, and con centrationsof nitryl chlorideand 2¢

Scheme I Struc tures of 8-nitroxanthine and
8-nitroguanine
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deoxyguanosine. Since both 8NX and 8NG arerap idly re-
moved from DNA once they are formed, these two ni trated
DNA bases might beim por tant sourcesof apuriniclesionsin
DNA derivedfromreactiveni trogenspeciesproducedin vivo
or fromex og enoussources. Therefore, 8N X and 8NG might
beused ashiomarkersfor DNA ni trationtoinvesti gatetheir
roleincancer devel opment.

RE SULTS AND DIS CUS SION

Nitration of xanthine with peroxynitrite or NO2 /HOCI
mixture

Reactiveni trogenspecies,including peroxynitriteand
nitryl chloride, arecapableof nitratingproteinty rosine, lead
ingto thefor mation of 3-nitrotyrosinein human platelets.
Peroxynitrite has been shown to be a better ni trat ing agent
than nitryl chloridein thissystem.?*%|nreactionof xanthine
withvari ousamountsof peroxynitrite, reversed phaseHPLC
anal y sisrevealedthat for mationof 8N X reachedamax i mum
when the con cen tration of peroxynitrite was 10 timesin ex-
cess of xanthineand it declined with alarge ex cess (50 times)
of peroxynitrite. When an equal con centration of HOCI| and
NaNO; was mixed in the pres ence of xanthine, the yield of
8N X wasopti mumat thecon centration of nitryl chloridebe-
ing 5timesof xanthineand it de creased within creasing con-
centration of nitryl chloride. No 8NX wasdetected in the
presenceof 50timesof nitryl chloride. Inter estingly, ex cess
NO; ap peared to in crease theyield of 8NX. When the con-
centrationof NO; wastwicethat of HOCI, theyields of 8NX
increasewithincreasing concentrationsof HOCI. Theni trat-
ing abil ity for the NO,/HOCI mix ture could be higher than
peroxynitritein the pres ence of ex cessni trite. Theyield of
8NX (51%) inthereactionwith the con centrationsof NO,
and HOCI being 100 and 50 timesin ex cess of xanthine, re-
spectively, ex ceeded that (17%) inreactionwitha50 molar
equiv alent of peroxynitrite (Fig. 1). Thereactionyieldsof
8NX ap pear to cor relatewiththestabil ity of 8NX inthe pres
enceof ex cessreactivespecies. Detailswill bediscussedina
later section.

Effect of in cu ba tion time, NO2", nitryl chloride, and dG
con cen tra tions on SNX and 8NG for ma tion in re ac tion
of dG with NO2> /HOCI mixture

Our ear lier work showedfor mationof 8NX and8NGin
reaction of dG or DNA with nitryl chloridegen er ated from
mixingNO, with HOCI.?® In this study, a time-dependent
for mation of 8N X and 8NG from re ac tion of dG with nitryl
chloridewasan alyzed af ter quenching with methionine at
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dif fer enttimeinter valsupto 2 hours. Levelsof 8NX and
8NG werenot afunction of thein cubationtime. They reach
the max i mum at around 10 min and de clined dur ing pro-
longedincubationand stabi lized (Fig. 2). Theseresultsindi
cated that ni trated ad ductsformed can be de com posed by the
ex cessreagentsremaininginthereactionmix ture, whichwas
evidencedby examiningtheir stabil ity asdescribedinalater
section. Nosignifi cant changeinyieldsof 8NX andBNGwas
observedaf ter 1 h, sug gestingthat theex cessHOCI andNO~
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Fig. 1. Ef fect of NO2/HOCI ratioonfor mation of
8NX in xanthine reaction with various
amounts of nitryl chlo ride or peroxynitrite.
[NOz]/[HOCI] = 2 (' ); [NO]/[HOCI] =1
(O); peroxynitrite (D). Resultsareex pressed as
meansof at |east dupli cateex peri ments.
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Fig. 2. Effectofincubationtimeonfor mationof 8NX
(" ) and 8NG (O) inreaction of dG with nitryl
chloride. Toasolutioncontaining dG (2.0 mM)
in 0.1 M po tas sium phos phate buffer (pH 7.0)
and NO2 (200 mM) was added NaOCI| (100
mM) at room temperature, quenched with
methione (100 mM) and an alyzed by HPLC as
described in Materialsand Methods. Dataare
ex pressed asmeansof at least du pli cate ex per i-
ments.
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were converted to NOs;™ and CI', the stable end products
(Schemell).

Scheme IT For mation of nitryl chloridefromHOCI

and NO,
HOCI + NO,, = NO,Cl + OH —— NOj3 +CI + H"
NO," NO, = N2Oq4
NO,

Theef fect of therel ativeconcentrationof NO, ver sus
HOCI ontheyieldsof 8NX and BNG wasinvesti gated. Since
thereactiv ity of nucleoside (dG) with the NG, /HOCI mix-
ture was much lower than the nucleobases, xanthine or gua-
nine, > HOCI in the con cen tration of 50 timesthat of dG was
used, whileconcentrationsof ni tritewerevaried. Inreaction
of the HOCI/NO; mix turewith dG, theyield of 8NX or SNG
reached aplateauwhenitwasplot ted asafunction of theratio
of [NO,]/[HOCI]. A ratioof [NO,]/[HOCI] higher than 2 did
notsignifi cantly af fecttheyieldsof theni trated ad ducts8NX
and8NG (Fig. 3). Inreaction of dG withthecon centration of
HOCI being twice that of NO,” ([NO,]/[HOCI] = 0.5), no
8NX or BNG wasdetected. It therefore ap pearsto beim por-
tant that thecon centration of NO, ex ceeds HOCI to form ni-
trated bases. Hypochlorous acid re acts with NO;"at physi o-
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Fig. 3. Ef fect of [NO,]/[HOCI] ratio onfor mation of
8NX (" )and 8NG (O) inreactionof dG (2.0
mM)withnitryl chloride. Toasolutioncontain
ingdG (2.0mM)withvary ing con centrationsof
NO, in 0.1 M po tas sium phos phate buffer (pH
7.0) was added NaOCI (0.1 M) with stir ring at
room tem per aturefor 5 min. Re sults are ex-
pressed asmeansof tripli cateex peri ments.
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logi cal pH with asec ond-order ratecon stant of 7.4” 10°M™
s1.2%1tiscon ceiv ablethat for mation of nitryl chloride by
mix ing equal amounts of NaNO, and HOCI is not very ef fi-
cient. Accordingly, theunreacted HOCI isresponsi blefor
low yield of 8NX when theratio of [NO,] ver sus[HOCI] is
lessthan 2. How ever, prior to the proof of thispostulation,
thecon centrationof nitryl chloridestatedinthetext denotes
theconcentrationof NO, or HOCI, which ever issmaller, as
sumingtheir completeconver siontonitryl chloride.

AnotherpossibilityforNO, af fectingyieldof ni tration
istheinvolvement of NO," astheni trat ing agent. Nitryl chlo-
ride canbeconvertedtothemorereactiveni trating species,
such as nitrogendioxideradical (NO,') or nitronium ion
(NO2") (Scheme ). Since HOCI is a poor one-€electron ox i-
dizing agent, but astrong two-electron ox i dant withthere
ductionpotential being+0.2V and+ 1.1V, respectively,?®
oxidationof NO," to NO," may befavor ableover itscon ver
sion to NO, .% In the pres ence of ex cessNO,, reduction of
NO," from NO; stoichiometrically resultsintwoNO, (NO"
+NO, ® 2NO,). Itisasofeasi blethatthehighly unstable
NQ;" reactswithex cessNO, formingtherel atively stable
dinitrogen tetroxide (N 204) with asec ond-order rate con stant
of 45” 10° M s?, theni trating agent that can slowly decom:
poseinto two NO, (k=6.9" 10%s")?'(Schemell). Reaction
of NO, withtyrosyl radi calsinproteinsforming 3- nitre
tyrosinewasin anear dif fusion controlledrate (k = 3~ 10°
M s%).® Combination of NO," with the dG(-H)  or the
diazoniumionradi cal inter medi atel? resultsinfor mation of
8NG and 8N X, re spec tively, and thus ac countsfor thein
creaseintheyieldof ni trationduetoincreaseof theNO,™ con-
centration. Sofar, therate con stantsinthesebi molecular
pathwayshavenot beeninvesti gated.

Theyieldsof 8NX and 8NG a so de pend on the con cen
trationof theni trating speciesrel ativetothat of dG. Usingthe
systemgivingtheopti mumyield of ni tration (i.e. [NO2]/
[HOCI] = 2) with afixed con cen tration of dG (0.96 mM),
the yieldsof 8NX increased within creasing nitryl chloride
concentrations,i.e.theconcentrationof HOCI, inadose-
dependent man ner with arapid riseat high con centrations.
Conversely, theyieldsof 8NG in creased at lower con centra
tions of the nitryl chlo rideto acer tain ex tent (up to 0.29%
with [NO,]/[HOCI]/[dG] = 25:12.5:1) and re mained con
stant at higher con centrations. At HOCI con centrations£ 12
mM, theyieldsof 8NG ex ceeded thoseof BNX. Thesituation
wasreversedwithHOCI concentrations3 24 mM, in which
thefor mation of 8N X wasmuch morefavored over 8NG (Fig.
4). Thus, the pref er encein for mation of 8NX or SBNGisa
functionof theconcentrationof theni trating species.

Wealsoex aminedtheef fect of dG concentrationinthe
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yields of 8NX and 8NG since the con cen trationsof DNA in
vivovary withincel lular com part mentssuchasthenucleusor
mi tochondria. Withafixed concentrationof nitryl chloride
generatedfrom[NO2]/[HOCI] = 2, the yields of 8NX and
8NGincreasedlinearly withincreasingdG concentration
ranging from 0.36 to 2.0 mM (Fig. 5). The slope of thisgraph
showed that the yields of 8NX in creased 1.66% per milli-
molar dG whiletheyields of 8NG re mained con stant, but the
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Fig. 4. Formationof 8NX (" ) and 8NG (O) inreaction
of dG with var i ousamounts of nitryl chloride.
Toasolutioncontaining2¢dG (0.96 mM) in0.1
M po tas sium phos phate buffer (pH 7.0) was
addedwithvary ing concentrationsof NO, and
HOCI ([NO,J/[HOCI] = 2) with stirring at
roomtem per aturefor 5min, fol lowedby HPLC
anal y sisasdescribedinMaterialsand M ethods.
The sum of 8NX and 8NG (D) are ex pressed by
linear regression. Dataare pre sented asmeans
of atleastdupli cateex peri ments.
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Fig. 5. Therel ativeformationof 8NX (" ) vs. 8NG (O)
wasafunction of dG concentrationinitsreac
tion with nitryl chloride. Theratio of [NO2]/
[HOCI]/[dG] was 100/50/1. Results are ex-
pressed as means of at |east du pli cate ex per i-
ments.
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sum of the two nitrated adducts increased 0.04% per
millimolar HOCI accordingtoFig. 4. Itisprobably duetothe
fact that nitryl chlorideisareactivespecies, presum ably
lead ing to for mation of the non-reactiveni triteand chloride
ions(Schemell). Accordingly, the steady-statelevel of nitryl
chloride is much lower than that from the presumed
stoichiometricfor mationfromNO, andHOCI. Col lectively,
theseresultsindi catethat theconcentrationof dGisthedomi
nat ing factor intheyield of ni tration over theconcentration
of nitryl chlorideand thelat ter deter mineswhichni trated
adduct, 8N X or NG, isformed pref er entially over the other.
Itisthereforehighly con ceiv ablethat both8NX and NG are
formedinthevi cinity of inflamedtissuesin vivo.

Thein vivo concentrationsof NO,” have been re ported
to beat submicromolar lev elsin plasma, 100 nM inrespi ra:
tory tract epi thelial cells,® and up to 210 "M insaliva® in
healthy indi viduals. Di etary intakeof ni trate(NOs’)-rich
foodscan causeadramaticincreaseinthelevel of NO, inthe
mouth which isthen in gested to the stom ach.* Theselev els
areel evatedduringtheinflammatory processes. Ontheother
hand, the con cen tration of HOCI canreach 100 mM in the vi-
cinity of acti vated neutrophils** Therefore, nitryl chloride
gener ated by mixingHOCI and NO,  is likely to play an im-
por tant rolein nonenzymatic DNA nitrative dam age. Ni trite
inhibitsthekill ing of E. coli by HOCI by re mov ing these
toxic ni trating speciesand thus pro tectsthecells, *** which
sug geststhat ni tration of biomoleculesin E. coli does not en-
dangertheimmedi atesur vival of thecells. Whether accumu
lated ni trated biomol eculesarerelated to can cer for mationin
thelongterminhigher or ganismsremainsunan swered.

Stability of 8NX and 8NG in the presence of reactive
species

Inreactionswith xanthineor dG, lev elsof 8NX and/or
8NG de creased sub stan tially when alarge ex cess of nitryl
chloridewasgener ated by mixingequal concentrationsof
HOCI with NO; (seeFigs. 1and 3). Therefore, thestabil ity
of 8NX and NG inthe presence of ex cessreactivespecies
was ex am ined. When pure 8N X was mixed with a 25 times
mo lar ex cessof nitryl chloridegen er ated by mix ing equal
amounts of HOCI with NO,", 8NX was com pletely de com
posed assup ported by thereversed phaseHPLC anal y sis. On
the other hand, 63% of 8NX sur vived in amix ture of NO2
and HOCI 50 and 25timesin ex cess, respectively (Table 1).
HOCI alsoef fectively destroyed 8N X, asev i denced by the
com pletede com po si tion of BNX when HOCI of 25timesin
ex cesswasaddedtoasolutionof isolated 8N X at neutral pH.
Itisconceiv ablethat mix ingequal concentrationsof NO,
and HOCI does not form nitryl chlo ride ef fi ciently and that
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Table 1. Percentage Survival Rate of 8NX or 8NG Reaction

with Excess Reactive Species

Reaction yiddof BNX & 8NG?
8NX +NaNO, + HOCI (1:25:25) 0%

8NX +NaNO, + HOCI (1:50:25) 63%

8NX +HOCI (1:25) 0%

8NX +ONO, (1:25) 69%

8NX +H,0, (1:25) 95%

8NG + NaNO, + HOCI (1:25:25) 1.8% 94%
8NG + NaNO, + HOCI (1:50:25) 2.4% 95%
8NG + HOCI (1:25) N.D.P 98%
8NG + ONO, (1:25) N.D. 0.3%
8NG + H,0, (1:25) N.D. 97%

aVdues are means of at | east duplicated experiments.
P Not detecteble.

theunreacted HOCI isre spon si blefor the de creased yield of
8NX. Whentheratio of concentrationfor NO," ver susHOCI
was greater than 2 in re ac tions of dG with mix tures of NO2
and HOCI (Fig. 3), ex cessNO," led theequi libriumtoward
nitryl chloridefor mation (Schemell) andtherewasanegli gi-
bleamount of freeHOCI. Theseob ser vationsalsorational ize
the fact that the yield of 8NX in xanthine re ac tion with the
NO, /HOCI mix ture was much higher when the amount of
NO, exceededHOCI (Fig. 1). Col lectively, theseresultssug
gest that the presence of ex cessNO; in creasestheflux of the
ni trating speciesand protects8N X fromdecom posi tion, al-
thoughthedecom posi tion productsarenotidenti fied at this
stage.

In the presence of other reactivespecies, 8NX was
somewhat stablewith peroxynitrite (69% sur vived) but it
merely de com posed (95% re mained) with H20,, abi ologi-
callyimportant oxi dant. Ontheother hand, BNG wasstablein
thepresenceof H >0, or HOCI and it was not af fected by nitryl
chloridegen er ated from HOCI with equal or ex cessNO.
How ever, 8NG a most com pletely de com posed with the ad-
di tion of peroxynitrite (Table 1). Thisresult wascon sistent
withprevi ousreports3

Since 8NG isnot re paired by the en zyme formami do-
pyrimidine glycosylase®® and that for mation of 8NX and
8NG can re sult in the mutagenic apurinic sitesin DNA, they
might be important DNA lesions. Because of the labile
glycosidiclink agesof 8NX and 8NG in DNA, theex istence
of thesetwoadductsinbi ologi cal fluidsishighly possi ble. I
they arepresentinhighenoughlev el sfor detection, measure-
ment of 8N X and8NGintissueDNA andinbi ologi cal fluids
should givein sightsinto the roles of these ad ductsin car-
cinogenesis. These ni trated DNA ad ducts should be useful
biomarkersfor endog enousni tration of DNA. They might
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alsobeusedtoexaminetheprotectiveef fect of anti ox i dants
against reactiveni trogenspecies-inducedni trationof DNA3°
andthuscontributetounder standingthecor relationbetween
theseni trated DNA ad ductsand inflam mation-induced can
cer and other diseases.

EXPERIMENTAL SECTION

Materials

26Deoxyguanosinewasfrom SigmaChemi cal Co. (St.
Louis, MO). Guanine, so dium ni trite, and so dium hy po
chloride (NaOCI) wereob tained from Aldrich Chemi cal Co.
(Mil wau kee, WI). All reagentsarere agent grade or above.
Hydrogen peroxide was purchased from Acros Organic
Chemi cal Co. (Geel, Bel gium) and quantti fied based onthe
absorbance at 240 nm (e=43.6 M an™).”’ Peroxynitritewas
synthesized ac cordingtotheprevi ously described proce
duresusingiso-amylnitriteand hy drogen per oxide*! and was
stored at -80 °C. Thecon centration of peroxynitritewasde-
ter mined by the absorbance at 302 nmin 1 N NaOH (e = 1670
M ‘em™).* The con centration of NaOCl wasdeter mined by
the absorbance at 292 nm (pH 12, e = 350 Mtcm?).*® Stan-
dard 8NG and 8N X were syn the sized as de scribed pre vi-
ously.?

HPLCChromatography

HPL C chro matog raphy was per formed by aHitachi
L-7000 pump system with D-7000in ter face, aRheodynein
jector, andalL-7450A photodiodear ray (PDA) detector. (1)
System 1. A Prodigy ODS(3) 250 mm~ 4.6 mm, 5 nm col-
umn (Phenomenex, Torrance, CA) was used with the fol low-
ingisocratic condi tions; 50 mM am mo nium formate buffer
(pH =4.0) at aflow rate of 1.0 mL/min. (2) Sys tem 2.A Prod-
igy ODS (3) 250 mm~ 4.6 mm, 5 nm col umnwas used with
thefol low ingisocratic condi tions: 50 mM am mo nium for
mate (pH = 5.5) buffer at aflow rate of 1.0 mL/min.

Reaction of Xanthine with Peroxynitrite or NO2 /HOCI
Mixture
A. with peroxynitrite

Toasolution of xanthine (0.34 mg, 2.25nmol) in0.5N
HCI (0.2 mL) was added 11 L of peroxynitrite (200 mM in
0.67 N NaOH and 50 mM am mo nium formate) and 989 ni_ of
0.67 N NaOH con taining 50 mM am mo nium formate with
vigor ousstir ring at room tem per aturefor 2 min. Fi nal pH of
thereactionwas7.0withafi nal vol umeof 1.2mL. For reac-
tions with higher amounts of peroxynitrite, the vol ume of
peroxynitritewasin creased and that for the NaOH so lution
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wasdecreased accordingly withthefi nal vol umeunchanged.
B. with NO,7/HOCI mixture

Toasolutionof xanthine(0.34mg, 2.25mmol) in0.5N
HCI (0.2 mL) was added 828 ni of asolutionof NaNO: (3.7
mM in 0.4 M potassium phosphatebuffer, pH 12.8), fol lowed
by 172 mi_ of asolution of NaOCI (13.1 mM in 0.4 M po tas-
sium phosphatebuffer, pH 12.8) with stir ring. Fi nal pH of the
reactionmixtureswas7.0. For reactionswith higher amounts
of nitryl chloride, thecon centrationsof NaNO, and NaOCI
werein creased ac cordingly withafi nal vol umeof 1.2mL. A
120 L aliquot of the reaction mixture was analyzed by
HPLCusing system 1at 376 nm.

Reaction of dG Re ac tion with Nitryl Chlo ride

Typically,toasolutioncontaining 2¢dG and NaNO,
dissolvedin0.5mL of potassiumphosphatebuffer (fi nal con
centration0.1M, pH 7.0) wasadded asolutioncontaining
NaOCI (0.24 M) with stir ring at room tem per aturefor 5min.
Thereaction mix turewasad justed to pH 4.0 or 5.5 and an
aliquot of thereactionmix turewasanalyzed by HPL C using
system 1at 376 nmor using system 2 at 393 nm.

Reaction of 8NX or 8NG with Excess Nitryl Chloride

Toasolutioncontaining 8NX or 8NG (43.5nyg, 0.22
nmmol) in 1.0 mL of 0.2 M po tas sium phos phate buffer (pH
7.0) was added 87 ni of asolutionof NaNO; (63 mM or 126
mM) and 231 of asolutionof NaOCI (0.24 M) with stir ring.
Fi nal pH of thereactionmix turewas7.0. Theentirereaction
mix turewasan alyzed by HPLC using system 2 at 376 and
393 nm.

Reaction of 8NX or 8NG with HOCI

Toasolutioncontaining 8NX or 8NG (43.5np, 0.22
nmmol) in 1.087 mL of 0.2 M po tas sium phos phate buffer (pH
7.0) was added 23 niL of aso lution of NaOCI (0.24 M) with
stirring. Fi nal pH of thereaction mix turewas7.0. Theentire
reaction mix turewasanalyzed by HPL C using system 2 at
376 and 393 nm.

Reaction of 8NX or NG with Peroxynitrite

Toasolutioncontaining 8NX or 8NG (43.5nyg, 0.22
nmol) in 1.083 mL of 0.2 M potassium phosphate buffer (pH
7.0) was added 27 L of peroxynitrite (200 mM in 0.67 N
NaOH) with stir ring. Fi nal pH of thereac tion mix turewas
7.0. Theentirereactionmix turewasanalyzed by HPL Cusing
system 2 at 376 and 393 nm.

Reaction of 8NX or 8NG with lkO:
Toasolutioncontaining 8NX or 8NG (43.5ny, 0.22

Chen et al.

nmol) in 1.083 mL of 0.2 M po tassium phos phate buffer (pH
7.0) was added 27 i of H,O, (200 mM) withstirring. Fi nal
pH of thereaction mix turewas7.0. Theentirereaction mix
turewasan alyzed by HPLC using system 2 at 376 and 393
nm.
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