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Preparation of an active ~lucose 6-phosphate dehydrogenase 
from Neurospora crassa 

During investigations of the biosynthesis of valise an d. isoieucine in/c~,J'o@oJ',:~ c~'assP, 
commercial  samples of T P N H  prepared by  reduction of TPN by Na eqp~ were found 
to inhibit severely a-keto-fi-hydroxy acid reductase. Crude extracts o~ )/. c~'a.;s~x 
contained an active glucose 6-phosphate dehydrogenase and offered a convenient 
source of this enzyme for the enzymic preparation o I T P N H .  Purification of N~e enzyme 
has yielded fractions oi high specific ae t ivky  wi th  reasonable recoveries. 

The assay mixture consisted of enzyme fraction, suitably diluted, o.~: m ] ;  glucose 
6-phosphate, kO ~mote; TPN, o.I lmnole; Tris buffer, pH  7.5, zoo yno]es  ; aS] hs a total  
volume of Lo ml. The increase in absorbancy was measured at 34e m,,~. and s5 to 27 ~ in 
a recording spectrophotometer .  A unit  of enzyme aetthdty 2 is that  amoLmt of enzyme 
tha t  produces a change of I.OOO absorbancy unit/rain under the assay eo~dition.~< 
6-Phosphogluconate  dehydrogenase was measured under the same cow,dittos% but  v,:fth 
6-phosphoglueonate replacing glucose 6-phosphate as substrate. 

Mycelium Irons a 6o-h culture of £V. c1"assa (~6.r_~? A) grown, with sba]<iPg ~t 37:" 
in a synthet ic  medhln~, :~ was filtered, ground in a mor tar  under  ]R]uid n]trog<n, then 
homogenized Jn a. Ten Broeek apparatus  with about  twice its volume of c.~- l~ ~ ]?ho'~- 
phate buffer, pH 7.0. This extract  (Fraction A, .4oo m], pH  6.8) was treated wRh a 
L5 o. solution of protamine sulfate ~n o.z } I  phosphate buffer, ~H - . t .... % 0 .  ~ t  N~e r a t e  o f  / 0  , . - 

15 mg protamine sulfate/Ioo mg protein~< After stirring for I5 rni::h t]x. ]:,reeipitate 
was removed by centrifugation. The supernataNt solution (Fractinn S ;  44 ° mS) was 
adjusted to p H  7.o, 77-4 g (NH~)fSO4 were added, and the pH was readjusted to 7.o 
by  the addition of NaOH. After 30 rain, the precipitate was removed by e(ntrifughsg. 
To the supernatant  solution (482 m]), 29. 9 g (NN4)~SO 4 were added, the pH was 
adjusted to 7.o with N;,OH, and after 3o rain the precipitate wa>" again removed by 
centrifuging. The superna.tant solution (488 m]) was finally treated ,,dt]~ 3o. 7 g 
(NH~) 2SO~ and the pH again adjusted to 7-0 and the mixture eentrffuged after 3 o Jnin. 
The precipitate contailss the deh3drogenase and was dissoh ed in 4~.o ng o.i .~ Tris 
buffer, pH  7.5 (Fraction C) TFis ;r;~etio~ contained about  6s ~; of ~]~c glucose 
6-phosphate dehydroge>ase ac t ivky  originally present in the crud'., cxi lact  and did 
not  dehydrogenate  6-pbosphogluconate. 

Fraction C (4 ° m]) was dialyzed for ~ - z 5  ]~. against 6 1 0.005 3'£ phosp]~'at ,~ buffer, 
pH 7-5, containing xo --~ M ]\~g++. The precipitate formed during dish sis ".~ a~ discarded. 
The volume of tt~e supernatant  solution was adjusted to 8o.o m] v/iN coid distilled 
HzO (Fraction C-x). "l-]~e pH was adjt~stcd to 6. 5 537 careful addkion o:f o.~ 37 act tie 
acid and the precipkated protein removed by  centrifuging. The suRernaiant solution 
(Fraction C-2) was s~bjeeted 1.o fractional adsorption with ea.lckln:~ pbo~;pl-iate gel 
(OCHoA e[ aI.S), zo  m] of centrifuged gel (75. 4 mg so]ids/m]) and at, 8.b,;orptio]s tin>? of 
~5 rain, with stirring, were used for each of six steps. Each gel precipitai:< thus obt~Nned 
was eluted by  stirring for 3 o rain ,,vitln 40.0 m] o.s ;:~ phosphate !>~ffer, FH 8.o, and 
the supernata.nt so]ution transferred i :o the next  g d  step, in seq~en-("t AIi operafions 

~0 were carried out at o - - . )  Most of the ~Nucose 6-phosp]~ate delsydroger, as.e '~ :..'~s pres('nt 

Abbreviations: TPS, T1)NM, oxidiz(l and ;:educed i:ri])iaosplaop):J-id Jse ~icic(~,.id~; '~h's 
iris (]~ ydroxy~P, envy] ) am i~ om ethan e. 
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T A B L E  I 

SUMMARY OF PURIFICATION PROCEDURE FOR THE GLUCOSE g-PHOSPHATE AND 
6-PHOSPHOGLUCONATE DEHYDROGENASES FROM ]~. CfaSSa 

Volume Protein Glucose 6-phosphate 6-phosphogluconate 
Fracticn~ ml m g / m !  de hy droge nase  dehydrogenase 

units/rag protein units/rag~protein 

A 4 0 0  12.1 1.95 0 .63  
B 44 ° 9 .0  2 .54  o .87  
C 42 I 8 . 7  7 .55 o 
C-I  80 6.2 13. 3 
C-2 82 4.8 14.2  
C-3 40 .5  1 .29 35 .6  
C- 4 4o .5  I . IO  36.3  
D 42 .5  17.3 4 .27  1 .15 
E 46 .0  21 .7  o 1 .15 

* See  t e x t .  

in gel eluates 4 and 5 (Fractions C-3 and C-4, Table I) and the combined recovery 
in these fractions was 37 %. 

Activities of the best fractions (Table I) are higher than those reported for many 
preparations of glucose 6-phosphate dehydrogenase2,6, 7, and the yield is more satis- 
factory. No specific requirement for Mg ++ was found, and under the assay conditions 
DPN does not substitute for TPN. 

Although free of 6-phosphogluconic acid dehydrogenase, the preparation contains 
hexokinase activity equivalent to 14. 5 % of the glucose 6-phosphate dehydrogenase 
activity. The presence or absence of other closely associated enzymes has not been 
investigated. 

The supernatant solution from Fraction C contained 6-phosphogluconate dehydro- 
genase. This enzyme could be separated from glucose 6-phosphate dehydrogenase by 
successive additions of 32.7 g and 114.6 g, respectively, of (NH~)2SO~ to precipitate 
fractions D and E of Table I. 
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