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  Lysine inhibition of penicillin biosynthesis has 
been known for many years." The addition of 
a-aminoadipate not only reverses this inhibition, 
but also stimulates penicillin formation in the 
absence of exogenous lysine." Because both 
lysine and penicillin biosynthesis involve L-a-
aminoadipate as an intermediate, MASUREKAR 
and DEMAIN°' suggested that lysine inhibition of 
penicillin biosynthesis was due to inhibition by 
lysine of an early enzyme in its biosynthetic path. 
They later demonstrated that lysine inhibited the 
initial enzyme, homocitrate synthase, in vivo.4) 
Although the above studies showed that homo-
citrate synthase in mycelia of Penicillium chry-
sogenum is inhibited by lysine, this fact alone 
does not prove that this reaction is the only one 
inhibitable by lysine or even that lysine inhibi-
tion of this enzyme is responsible for inhibition 
of penicillin formation. The present work was 
done to examine this point. 

  P. chrysogenum Wis. 54-1255 (ATCC 28089) 
was maintained as a conidial suspension. About 
10° spores were inoculated into 40ml SABOURAUD-
dextrose broth supplemented with 0.1 % yeast 
extract in 250 ml triple-baffled Erlenmeyer flasks. 
The flasks were shaken at 250 rev./minute in a 
Psychrotherm incubator (New Brunswick Scien-
tific Co.) for 40 hours at 25-C. The mycelia were 
harvested by sterile filtration and washed three 
times with 80 nil sterile distilled water. The 
washed cake was resuspended in 40 nil sterile 
water, and 5 ml were inoculated into 35 nil 
defined penicillin production medium4) in 250-
ml flasks. Mycelia from three production flasks 
were harvested by filtration after 48 hours. At 
this time, the specific productivity of penicillin 
was at its highest level (unpublished data). The 
mycelia were washed three times with 80 ml

sterile distilled water and were resuspended in 
an unbaffled 500-ml Erlenmeyer flask containing 

120 ml of starvation medium [12 ml mineral 
salts mixture,4) 1.2g (NH4)2HP04, and 3.3 mg 

cycloheximide in 0.1 M sodium phosphate buffer 

(pH 7.0)]. After 8 hours of shaking, the mycelia 
were collected by filtration, washed, and trans-

ferred to one liter of sterile distilled water. 
Mycelial clumps were allowed to settle for at 

most 3 minutes. If necessary, the filtration pro-

cedure was repeated so that fine and homogene-
ous mycelia could be collected and resuspended 

for use in the resting cell experiments. From 
this suspension, duplicate 8-ml samples were 

removed for dry weight determinations. Eight-
milliliter samples (2040 mg dry cell weight) 

were added to 2 nil of 5-fold concentrated resting 
cell medium in 50 ml Erlenmeyer flasks. The 

final resting cell medium contained (per liter): 
40 g lactose (sterilized separately); 2 g (NH4)2-

HPO4; 1.6 g sodium phenylacetate; 38 mg cyclo-
heximide; 0.3M sodium phosphate buffer (pH 

7.0); and 160 ml mineral salts mixture." The 
flasks were incubated on the shaker at 25°C. 

Samples (0.3 ml) were removed at various times 
with a sterile Pasteur pipette, the mycelia were 

removed by filtration, and the filtrate was stored 

at -20°C for a maximum of 24 hours prior to 

penicillin determination. Penicillin was deter-
mined by the agar diffusion assay method, by the 

use of filter paper disks and Bacillus subtilis 
ATCC 6051 as the assay organism. 

  As shown in Fig. 1, mycelia prepared as 
above produced penicillin at a linear rate for 

about 10 hours. As one would expect, production 
was enhanced by the penicillin precursors, valine 

and cysteine, and was inhibited by lysine. 

 To determine whether lysine inhibition of 

homocitrate synthase was responsible for inhibi-
tion of penicillin synthesis, we added inter-

mediates of the lysine biosynthetic pathway. As 
expected, a-aminoadipate reversed lysine inhibi-
tion (Fig. 2). More important was the observa-

tion that a-ketoadipate and homocitrate also 
reversed lysine inhibition of penicillin biosynthe-
sis. The reversal by homocitrate proves that 
homocitrate synthase is the crucial site for lysine 

inhibition of penicillin biosynthesis.
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Summary

Homocitrate reverses the lysine inhibition of
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penicillin biosynthesis. Since lysine is known 

to inhibit homocitrate synthase, reversal by the 

reaction product identifies this enzyme as the 

crucial site of the lysine effect.
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Fig. 1. Effect of amino acids on penicillin form-
 ation by starved, washed mycelia of Penicillium 
 chrysogenum Wis. 54-1255 in a resting cell medium 

   The medium contained lactose, sodium phenyl-
 acetate, ammonium phosphate, mineral salts , 
 sodium phosphate buffer, and cycloheximide (as 
 described in the text). 
   L-Valine and L-cysteine were used at 200 ug/ml 

 and L-lysine at 400 ug/ml.

Fig. 2. Reversal of lysine inhibition of penicillin 
 formation by homocitrate, a-ketoadipate , and a-
 aminoadipate 

   Starved, washed mycelia of Penicillium chryso-

 genum Wis. 54-1255 were incubated in a resting cell 
 medium containing lactose, sodium phenylacetate , 
  ammonium phosphate, mineral salts, sodium 

 phosphate buffer, and cycloheximide (as described 
 in the text) plus L-valine and L-cysteine at 200 ug/ml 

 each. The concentration of the additives were 
  10 mM except for L-lysine, which was used at 4.5 

 mm.




