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On the biosynthesis of proline in Neurospora crasssa: 
enzymic reduction of zP-pyrroline-5-carboxylate" 

Mycelial-pad exper iments  with N:ttrospora crassa have provided evidence for the reduction 
of g lu tamate  to glutamic 7-semiahlehyde and the further  reduction of the spontaneously  cyclized 
form of the semialdehyde (PC**) t~ proline 1,2. Recently, oxidative enzymic relakionships involving 
proline, glutamic ?:-semialdehyde, and g lu tamate  in maminal ian liver were studied by STRECKER 
AND t~'][ELA a. The present  COlllnIunicatioll is concerned with a soluble enzynle system tha t  catalyzes 
the reductive formation of tmAine. 

Ext rac ts  were prepared by grinding mycelial pads of wild-type strain 74 :\ of N. crass:~ (grown 
on minimal medimn at 3 °` ) with o.I 3t phospha te  lmffer (pH 7) aml centrifuging the resulting 
mixtures  at ioo,ooo ;. g. The extracts  obtained were part ial ly purified by fractionation with solid 
anmmnium sulfate at o ' ;  tim fractions between 2(5 and 36 % of sa turat ion were collected, dissolved 
in buffer (pH 7), and dialyzed against  the sallle Imffer in the presence of lo a 31 glutathione. The 
subs(rate ,  I'C, was synthesized as previously described 4. 

The reduction of PC was found to 
depend on the presence of reduced pyri(line 
1;Ltcle(itide, as SI]OWll  i l l  Table I. The reaction 
iz-:;ceeded with both T P N H  and DI>NH and 
was followed by observing the decrease in 
optical densi ty at 34 o m H. T I 'NH was the 
more active nucleoti(le under  the con(litions 
used. Presumably,  "I'PNlt and I ) I 'NI I  are 
cofactors for the sallle e l l z v I I l e ,  s i l l c o  LLII 
enzyme preparati(m the.t was q5 % inactiv- 
ated through dialysis and storage in the 
a b s e n c e  of glutathione showed the same re- 
lative activity with the two nucleotides as did 
the usual preparat ions.  The reducti(m of PC 
is par t ly  inhibited by f o a  3l cyanide. This 
inhibition suggests tim( tile enzyme system 
IIIaV have a metal  component .  

The formation of proline was recognized 
I/V the resp(mse of a proline-requiring inutant  
o{ l:.sckericki:~ colt, by bioautography,  and 
by the characteristic yellow color obtained 
with ninhydrin.  It wits further  shown tha t  

"I'A BI J~; 1 

E N Z Y M I C  R E D U C T I O N  OF I)C, 

The complete system contained: phosphate  buffer 
(pH 7), 3oo/tmoles; PC, ()/(moles; T P N H  (orDPNH),  
0.6 Hmole; enzyme (see text), 15o Hg protein;  water  
to 3 ml. The tempera ture  was 25 :. Optical density 
was measure(1 ;it 34 ° 111~/1 ill a ]~eckrllan spectre- 

pho tomete r  (light path, i cm), 

Modi/ica/i.n, (,/ Nv, clcotide ln i l ia l  decrease in 
c(lmplet¢ svxh:m 2tsvd O.D. per minute 

None "I'PNH 0.250 
PC omit ted "I'I 'NH o.ooo 
Enzyme boiled T P N H  o.ooo 
N o n  e I )  1 ~N H o . o 3 o  
PC omitted D1 ~N H 0.00o 
Enzyme boiled I ) I 'N tl 0.000 
Nucieotide omitted o.ooo 

for each mole of nucleotide oxidized (as determined spectrophotonletrically) about  olle mole of 
L-proline (as determined bv bioassay with the E. cob mutant )  was produced. Therefore, the reaction 
appears  to proceed lecor(ling to tile following schematic equat ion:  

H 2  (" - (ill2 H2C CH 2 
f "I 'I 'NIf i H '  ~ ] I ~ TPN4 

HC ( 'H .COOIt  (or D I 'N H )  HoC CH .COOH (or D P N ' )  
/ 

N X 
H 

The name pyrrol ine-5-carboxylate  reductase might  lie suitable for the enzyme described. 
T h e  helpful interest of Dr. DaviD 5'[. BONNER in this investigation is gratefully acknowledged. 
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** 1 The following abbreviat ions fire used: PC, A-pyrrol ine-5-carboxyla te ;  TPNH,  reduced 
t r iphosphopyr id ine  nucleotide; DPNH,  reduced diphosphopyridine nucleotide; TPN + and DPN +, 
the oxidized forms of the respective nucleotides; O.D., optical density. 
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