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ATP:  A T P  disodium 5H20 crystall ine,  Sigma grade 99 
to 100%. 5 mg of A T P  were di lu ted to 5 ml wi th  p t I  7.8 
0.01 M glycylglycine buffer;  fur ther  di lut ions were 
carried out  as needed. 

Ins t rumenta t ion :  The l ight  p roduced  by  the  addi t ion  of 
A T P  to the react ion mix tu re  was measured in an Aminco 
Chem-Glow pho tome te r  using a Hea thk i t -Se rvo  recorder. 
The  react ion is in i t ia ted  by  the  addi t ion  of 0.t  ml  of A T P  
into a tes t  tube  containing 20 ~l of a mix tu re  of luciferin, 
luciferase, and magnesium.  Fol lowing the  addi t ion of the  
ATP,  the  contents  are v igorously  mixed  on a Vor tex  
mixer  for 5 sec and then  placed into the  chamber .  The  
flash height  is read 7 sec af ter  the  addi t ion  of ATP.  I t  
has been ascer ta ined t h a t  th is  me thod  is m u c h  more 
reproducible  t h a n  the  inject ion procedure used b y  o ther  
invest igators .  

O p t i m u m  condit ions for assay: I t  was first  necessary to 
show t h a t  in the  presence of all components  (ATP, 
luciferin, Mg ++, and O~) the  ra te  of the  react ion was 
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Fig. 2. Effect of luciferin concentration on. light emission. 

o 

o~ 
. . J  

1 2 3 

Log pmole ATP 

Fig. 3. The effect of ATP concentration on light production. 

di rect ly  propor t iona l  to the  luciferase concentrat ion.  
These data,  in which the  concent ra t ion  of luciferin, ATP,  
MG ++, and 0 2 were kep t  cons tan t  but  the  a m o u n t  of 
luciferase was varied,  are shown in F igure  1. These da ta  
are p lo t ted  as log of a rb i t ra ry  l ight  units  versus log of 
10 t imes  the  enzyme concent ra t ion  expressed in ml. 
I t  can be seen t h a t  the  response is d i rec t ly  propor t iona l  to 
the  enzyme concentrat ion.  Ac t iv i t y  is defined as the  
m a x i m u m  flash he ight  in mV (or any a rb i t ra ry  unit) 
achieved when A T P  is added to the  mix ture .  

Effect  of luciferin concent ra t ion :  Figure  2 shows the  
effect on the  l ight  in tens i ty  of va ry ing  luciferin concentra-  
t ions in the presence of a f ixed a m o u n t  of enzyme and ATP.  

P rob lem of inherent  l igh t :  Many methods  involv ing  
firefly luciferase suffer f rom the  p rob lem of inherent  
light.  We  have  found t h a t  by  prepar ing  a p remix  of pure 
luciferin and par t ia l ly  purif ied luciferase and pe rmi t t ing  
the mix tu re  to age for 24 to 36h in the  cold , tha t  t he inhe ren t  
l ight  decreases to a cons tan t  low level wi th  no loss of 
sensi t ivi ty  wi th  respect  to ATP.  

S tandard iza t ion  of the  me thod :  The  da t a  discussed 
above have  led to the es tabl i shment  of a s tandard  me thod  
for the  assay of u l t ramicro  amounts  of ATP.  These da ta  
indicate  t ha t  the p repara t ion  of a p remix  leads to condi- 
t ions offering the  m a x i m u m  sensi t iv i ty  wi th  respect  to 
A T P  at  the  lowest  inherent  l ight  level. The procedure has 
been s tandardized in the  fol lowing manne r :  1 mg of pure  
luciferin tha t  has been main ta ined  under  n i t rogen in the  
deep freeze is dissolved in 10 ml  of glycylglycine buffer, 
0.01 M, p H  7.8, conta ining 1 •  -3 M E D T A  (this can 
be used immedia te ly  or gassed wi th  n i t rogen and frozen) ; 
the  40-50 fract ion of luciferase, as shown in the  Table,  is 
prepared  and used immed ia t e ly  or frozen; and 0.01 7VI 
MgSO4 is prepared  in demineral ized water .  The p remix  
is then  prepared by adding equal  vo lumes  of luciferin, 
luciferase, and MgSO~. This  mix tu re  is then  al lowed to 
s tand in the  cold for a m i n i m u m  of 24 h before using ; i t  is 
never  frozen. This  p remix  can be used up to a week. 

Figure  3 shows the sensi t iv i ty  of the  assay cover ing a 
range of 1.56 pmole  to 1560 pmoles  of ATP.  

Zusammen/assung. Eine  schnelle Methode zur ]3estim- 
mung  yon A T P  in p icogramm-Mengen  wird beschrieben. 
Die Grundlage fiir die Methode ist  eine I~eaktion zwischen 
A T P  und einem Inkubat ionsansa tz ,  der Luciferin,  Mg ~+ 
und part ie l l  gereinigte Luciferase enth&lt, und ist  zur 
Bes t immung  yon A T P  in biologischem Mater ia l  yon 
unterschiedl icher  Beschaffenheit (t3akterien, Pflanzen- 
und Tiergewebe) geeignet. 
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