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x an thine

guanine

6-thiox anthine

2-thioxanthine

1-m ethyl xan thine

2,6-diaminopurine

2-amino -6-chlo ro-
purine

(theophy lline )

3-me thylx an thine

7-m ethylxanthine

1,7 -dimethylxanthine

2-hydroxy-
6-me thylxan thine

kred ( s-1) Kd (µM) kre d/Kd (M-1s-1)

7.0 0 .54 1.3  x 107

13.9 4.5 3 .1 x 10 6

0.13 3 1 .15

1,3 -di methylxanthine

1 .2 x 10 5

1 .4 0 .95 1 .5 x 1 0
6

2.0 x 103

0.07 0 120 0 56

0.0 13 13 3 1 00

0.0 001 59 1. 7

0. 001 52 1 7

3 .0

Ta bl e S2 .  Kine tic p arame ters for the  re ductive h alf-reaction  of xa nthine  oxidase  with  pur ine sub stra tes.  Fo r fa ster substrate s,  
the anae ro bic re action o f en zym e w ith sub stra te in p se udo -first order excess was fo llowed  at 4 50 n m (followin g th e blea ch in g 
of e nzyme upon  re duction ) b y stopp ed-flow spectroph oto metry, w it h th e da ta were fit to  sin gle exp one ntials to o btain ko bs,.   For 
slo wer sub stra tes, th e reaction  wa s followe d in a  dioad e ar ray spectrop hoto met er,  with rat e con st ants o btaine d from  lin ear fi ts 
to a  semiloga rithm ic plot of  ln (∆At/ ∆A ) versus tim e.  The  re action co nditions were 0 .1 M  ME S buf fer , 0.1 N K Cl pH 7. 0, 25 °C.   
Plots of  kobs ve rsus [substrate ] we re  fitted using th e hyp erbolic relat io nship kob s =  k red [S]/(Kd  + [ S]) to ob tain t he limiting rate  of 
re duction,  k red , an d sub stra te dissociation  consta nt, K d [4c] . (b ) I n the  case o f 2-hydroxy-6-m eth ylp urine , 2- thioxan thine  and  
6-thioxant hine t here was no  substrate  conce ntration d epe nde nce ob serve d in th e redu ctive  half-re action.  Fo r t hese three 
substrate  the releva nt kinet ic p ara me ters give n in Tab le  2 w ere fo llowed  und er condition s of a  pseud o first-o rde r e xce ss of 
enzym e rathe r th an su bstrate u nde r a erobic cond it io ns, follow in g th e reaction  by th e sma ll spe ctra l ch ang es arising  from t he 
molybd enu m cen ter it self.
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