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The alkaline proteinase from Aspergillus f/avus undergoes conversion when exposed to higher 
temperature (45°C, close to the transition temperature) or when treated with 8M urea. The result
ing mixture of enzymes can be resolved into two groups by ibn-exchange chromatography on 
DEAE-Sephadex. The diisopropylphosphoryl derivative of the proteinase does not undergo 
these changes. The presence of Ca2 + -ions or of e-aminocaproic acid (which stabilize the enzyme) 
or of ethylenediaminetetraacetic acid (which labilizes the enzyme) during the heating or during 
the treatment with urea affect the varying forms of enzyme in different ways. These forms of en
zymes differ in their pH-optimums of cleavage of hemoglobin or in the specificity of cleavage 
of the B-chain of oxidized insulin. 

In our preceding papers we have described the isolation of the extracellular alkaline 
proteinase from the mold Aspergillus flavus l

, the determination of its serine active 
center2 , its specificity assayed with the B-chain of oxidized insulin and certain synthe
tic substrates3 , and kinetic dilta showing the participation of histidine in the active 
center of the proteinase4 . We have also reported the conditions of stability of this 
enzymeS, the determination of its molecular weight6

, its comparison with proteinases 
from other molds of the genus Aspergillus 7, as well as preliminary results of sequen
till;l studies on fragments of this enzymeS ,lO. 

When isolating and characterizing the extracellular alkaline proteinase from 
Aspergillus flavus we found that the pH-optimum of proteolytic activity of this 
enzyme varied within the range pH 7 - 9 depending on the method of its preparation 
and on its age9 . To cast light on these changes we studied the properties which the 
enzyme acquires at different temperatures. 

A part of this study has been reported elsewhereS,lO. 
Present address: Department of Biochemistry, Institute of Physiology and Biochemistry, 

Medical Academy, Bialystok, Poland. 
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EXPERIMENTAL 

Material 

The alkaline proteinase was prepared from the centrifuged culture medium of the mold Aspergillus 
!favus supplied by the Research Institute of Food Industry, Czechoslovak Academy of Agriculture, 
Prague. Hemoglobin (Hb)* and all the reagents of G.R. purity grade were purchased from, La
chema, Prague. The dialyzing tubing was a product of Kal1e, Wiesbaden. e-Aminocaproic acid 
was purchased from Ziotolek, Poznan, Poland. 

Isolation of alkaline proteinase from A. flavus: In this work we modified the originally described 
method 1 of preparation of the enzyme. We started with the culture medium (20 I) and according 
to Lallouette and Bourderonll the sorption (at pH 4·5) and desorption (with 1M ammonium 
acetate pH 5·5) was effected by filtration through 3·5 kg of Amberlite IRC-50 (20-50 mesh). 
The des orbed product was precipitated with cold acetone ( - 50°C) and after desalting on Sepha
dex G 25 equilibrated with O·OIM sodium phosphate pH 5·9, it was chromatographed on DEAE
Sephadex A-50 (Fig. 1). The pooled fractions of the peaks A and B were freed of phosphate ions 
by gel filtration on Sephadex G-25 equilibrated with ammonium acetate at pH 7. After precipita
tion with acetone 2-4 ml of the concentrated solution of fraction A (approximately 7-15 ~mol 
of the enzyme) and 1-2 ml of solution B (approximately 0·2-0·4 ~mol of the enzyme) were 
obtained. These solutions were kept frozen at - 20°C and were designated with respect to their 
pH-optimums (Fig. 2) as "concentrates of enzyme As or B6". ** 

Methods 

The determination of the dependence of proteolytic activity on pH was effected by the modJied 
method of Anson (with Hb in Britton-Robinson buffers) as described earlier1

•
S

• For the de
termination of proteolytic activity of the fractions, the Britton-Robinson buffer was replaced 
by Tris-HCI buffer at pH 7. The concentration of the enzyme in the solution was calculated from 
the extinction coefficient E~r~ (pH 5) = 9·04 at 280 nm (ef.l). The conductivity of the solutions 
was measured in the Philips Model PE 9500 apparatus. 

The heating of the enzyme solution with or without additive reagents was carried out in the 
absence of buffers at approximately pH 6·5. Aliquots were removed at intervals and immediately 
cooled. The chromatography of the thermal1y treated enzyme was carried out at +3 to +4°C 
on a standard column of DEAE-Sephadex (1.20 em), equilibrated with O·OIM phosphate 
at pH 5·9 which was also used as the eluting buffer. (Flow rate 1·5 ml per h). Absorbance was 
measured at 280 nm. Aliquots (100 ~l) were removed from each 1·5 ml fraction and their proteo
lytic activity (with Hb-substrate, Tris-HCI buffer at pH 7) was determined. 

Disc electrophoresis was performed in f3-alanine buffer at pH 4·5 (ref. 12). The N-terminal 
amino acids were determined by a modification13

,14 of the dimethylaminonaphthalenesulfona
tion technique after inactivation of the cold enzyme solution by acidification to pH 2 and standing 
at room temperature for 15 min. The specificity of the isolated forms of the enzymes was examined 
by digestion of the B-chain of oxidized insulin at 37°C for 2 h. The digests were analyzed by the 
method of peptide maps as described before 7 • 

Abbreviations used: DIP diisopropylphosphoryl, EAC e-aminocaproic acid, EDTA 
ethylenediaminetetraacetic acid, Hb hemoglobin, IP-inert protein, TCA trichloroacetic acid, 
Tris tris(hydroxymethyl)aminomethane, U-urea. 

The pH-optimums of the fractions obtained are indicated by an index at the designation 
of the fraction throughout the text. 
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RESULTS 

Characterization of Enzyme A and B 

The results of disc electrophoresis, amino-acid analysis, and N-terminal end-group 
analysis of fraction A showed the homogeneity of the preparation and were identical 
with the results obtained earlier1

. Fraction B had the same amino-acid composition 
and the same N-terminal end group yet it gave two zones on disc electrophoresis; 
these zones, located close to each other, were shifted with respect to the only zone 
which gave fraction A and their relative intensity varied with each individual prepara
tion. The pH optimum of fraction A (Fig. 2) was 8 - 9 and that of fraction B was 6. 
These fractions have been therefore designated As and B6 • The addition of CaCI2 

to the B6-enzyme solution before testing increased its activity whereas its pH-opti
mum remained unchanged; the activity of fraction B6 was independent of Ca 2 + -ions. 
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FIG_1 

Chromatography of Desorbed Product on 
DEAE-Sephadex 

The solution (7 mt) of the desalted desor
bed product was chromatographed on a 4 . 
. 65 cm column. Elution by 0-01M phosphate 
buffer at pH 5-9, fractions 10 ml/20 min, 
full line - absorbance at 280 nm, dashed 
line - proteolytic activity (at pH 7) in ar
bitrary units. A, B, pooled fractions. 
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FIG. 2 

Dependence of Activity of Original Enzyme 
onpH 

Aliquots corresponding to 5 ~l of con
centrate of original enzyme A and to 10 ~l 
of original enzyme B were mixed with an 
equal volume of water or of 0-05M-CaCI2 , 

and used for the digestion of Hb. Full line -
activity assayed with Hb as substrate, dashed 
line - activity in the presence of Ca 2 t -ions; 
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FIG. 3 

Effect ot pH on Chromatographic Behavior 
of Thermally-treated Enzyme As on Stan
dard DEAE-Sephadex' Column (1. 20 cm) 
in O·OIM Phosphate Buffers 

I and II are forms of enzymes arisen from 
original enzyme As by heating. The curves 
indicate absorbance values of the protein 
solution after chromatography, n fraction 
number. 
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FIG. 5 

Changes in pH-Optimums of Pooled Frac
tions Containing Forms I and Obtained by 
Chromatography of Enzyme Treated with 
EDTA 

Identical aliquots removed from pooled 
fractions (Fig. 4) were compared. a-d pro
ducts of h(!ating for 0-40 min. 
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Effect of EDT A on Transitions of Enzyme As 
at Increased Temperature as Examined by 
Chromatography on Standard DEAE-Se
phadex Column 

a Unheated sample, b sample heated 
at 45°C for 10 min, c 20 min, d 40 min. 
As original enzyme; I, II newly formed 
chromatographically separable forms of en
zyme. Full line - absorbance at 280 nm, 
dotted line - activity assayed with Hb at pH 7 
in the absence of Caz + -ions, dashed line -
activity in the presence of Ca2 + -ions of 
O·OIM. 
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Effect of pH on Chromatography of Separable Forms Obtained by Thermal 
Treatment of the Enzyme 

The concentrate (300 Ill) of original enzyme As was diluted by 300 III of water 
and the mixture was heated 20 min at 45°C. In a series of experiments, 60 III aliquots 
of this mixture were applied to the standard DEAE-Sephadex column, equilibrated 
with O·OlM phosphate buffer at pH 5·6, 5·7, 5·S, 5·9, 6·0, and 6·1. The chromato
graphic resolution (Fig. 3) of the two forms of the enzyme (I and II), resulting from 
the thermal treatment, is very sensitive to pH. Therefore all following separations 
on the standard DEAE-Sephadex column were carried out at the optimal pH 5·9. 

Transition of Enzyme As to form 16 , its Conversion Into Form II6 , and the Overall 
Denaturation of the Enzyme by H eating with EDTA 

The concentrate (160 Ill) of original enzyme As was diluted by equal volume of 0·02M 
solution of EDT A and the mixture was heated at 45°C. Aliquots (40 Ill) were with
drawn at intervals of 10, 20, and 40 min. The first aliquot was not heated at all. 
The al iquots were first cooled, then mixed with 60 III of water, and the solution 
chromatographed on the standard DEAE-Sephadex column. The results of these 
experiments are shown in Fig. 4. The addition of EDT A without heating has no mar
ked effect. With the increasing length of the heating period , however, the peak 
of enzyme As quickly decreases, peak II on the contrary increases. On prolonged 
heating, however, only the quantity of protein in peak II increases while the activity 
rapidly decreases. Peak II thus represents a mixture of the active enzyme and the 
inert protein, a phenomenon which is in accordance with the existence of two zones 
observed on disc electrophoresis. The addition of Ca2+ -ions (during the activity 
measurement, not during the heating) obviously has no substantial effect on forms I 
and II of the enzyme thus formed. As shown in Fig. 5, already after 10 min of heating 
with EDT A the original form of enzyme As is converted into form I with a pH-opti
mum at pH 6. This form (16), which did not separate chromatographically from the 
original form As, remained even after prolonged heating intact and only its activity 
decreased in proportion to the decrease of whole peak 16 . By contrast, the pH-opti
mum of peak II (Fig. 4) remained at the value of 6 corresponding to the unheated 
sample, regardless of the heating. We designate this form II6 · 

Stabilization of Enzyme by Heating with Calcium Ions or with e-Aminocaproic 

Acid 

The concentrate (160 Ill) of original enzyme As was heated to 45°C with the same 
volume of 0·02M-CaCI2 or 0·02M-EAC solution and then treated in analogy to the 
preceding experiment in which the effect of EDT A was examined. The chromato
graphic pattern obtained with the heated and unheated sample on the standard 
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DEAE-Sephadex column was very similar and indicated only minor changes caused 
by the heating as far as the transition of forms 1 to forms II is concerned. This chro
matographic pattern can thus be expressed explicitly by the ratio of the area under 
the peak of form II to the area under the peak of form 1. These ratios for the whole 
series are summarized in Fig. 6 and compared with the same ratios characterizing 
the preceding experiment. 

The pH-optimums of the cleavage of Hb by the pooled fractions derived from the 
individual peaks were determined in analogy to the preceding experiment. The ad
dition of the stabilizer to original enzymes As and B6 was without effect on the 
pH-optimum when the samples were not heated. However, already after 10 min 
of heating with both types of stabilizers the pH-optimums of forms 1 were shifted 
to pH 7. Form 17 was stable since prolonged heating resulted merely in a slight 
decrease of its activity leaving the pH-optimum unaltered. The course of the experi
ment was similar with both types of stabilizers. Forms II of, both the heated and the 
unheated enzyme showed in both cases a stable pH-optimum equaling 6. We designate 
these forms therefore II6 • Unlike in the preceding case, no marked transition to the 
inert protein was observed. 

Transition of Forms As and B6 of the Proteinase Caused by 8M Urea 

Stock solutions were prepared by dilution of the concentrates of the original enzymes 
by 0·05M ammonium acetate at pH 7 (30 III of enzyme As + 7·5 ml of buffer, 250 III 
of enzyme B6 + 4·75 ml of buffer). The stock solution (1·1 ml) was diluted by 2·2 ml 
of water (blank) or by 2·2 ml of 12M urea, either as such or containing CaCI2 , EDT A, 
or EAC (concentration 0·02M). The resulting solution was thermostated at 25°C 
for 20 min and then 300 III aliquots were withdrawn for the determination of activity. 

1'0 ;---------,,--------, 

11/1 

o·s 
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FIG. 6 

Ratios of Areas of Peaks II/I in Chromato
grams of Enzymes Treated by Different 
Reagents as Function of Time of Heating 

Ordinate: ratio of areas under the peaks 
II/I, abscissa: time of heating. The enzyme 
was heated at 45°C. 1 in the presence of 
O·OIM-EDTA (Fig. 4), 2 of O'OlM-CaC12 , 

3 of O'OlM-EAC and chromatographed on the 
standard DEAE-Sephadex column. 
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As obvious from Fig. 7, the treatment of the original form As by urea alone markedly 
decreases its activity and changes its pH-optimum (from 8 to 6). The decrease 
of the activity of form 16 is even deeper in the presence of EDT A. By contrast, 
the presence of Ca 2 + -ions and EAC in urea slightly increases the activity of the enzy
me leaving the pH-optimum unaltered (Is). The effect of urea on the original form 
of enzyme B6 is reversed. The activity increases markedly in all cases and the 
pH-optimum is changed by treatment with urea alone from 6 to 8 (form lIs appears) 
whereas Ca2 +-ions and EAC when present in the urea solution lead merely to a shift 
of the optimum to pH 7 (form II7)' The curve characterizing the sample treated 
with EDT A in urea shows a flat maximum ranging from pH 7 to pH 8. 

Chromatography of Urea-treated Enz y me As on DEAE-Sephadex 

The concentlrate (0'3 ml) of the original enzyme As was incubated with 0·6 ml of 12M 
urea 20 min at 25°C. The solution was th.en freed of urea on a 1·2 . 54 em column 
of Sephadex G-25 in 0'05M ammonium acetate at pH 7 and +4°C (fractions 3 ml : 
: 10 min). Pooled fractions No 6-8 containing the proteinase were treated with ace
tone to precipitate the proteinase and 0·6 ml of the concentrate was obtained. The . 
latter was chromatographed on the standard DEAE-Sephadex column (Fig. 8). 
The dependence of proteolytic activity on pH of the pooled fractions derived from 

FIG. 7 

Transitions of pH·Profiles of Original Forms of Enzyme As and B6 , Brought about by 
Treatment with 8M Urea at 25°C in Presence of O'013M Concentration of Additive Reagents 
or in their Absence 

Treatment in the absence of urea (a), in the presence of urea (b), urea and Ca2 + -ions (c), 

urea and EAC (d), urea and EDTA (e). 
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the two peaks was examined (aliquots 100 lll, Fig. 9). The part of pooled fraction 
derived from peak II was examined once more after the incubation of an 0·6 ml 
aliquot with 0·6 ml of 0'02M-EDTA, 10 min at 45°C (in the absence of urea). Ali
quots 200 III in volume were withdrawn for the activity test (Fig. 9). As can be seen 
from the Figure, the isolated form 1 of the enzyme shows - like in the experiment 
documented by Fig. 7 - a pH-optimum of 6 whereas the isolated form II has its 
pH-optimum at 7 (unlike the pH-optimum of 8, Fig. 7). This pH-optimum, however, 
is reversed to pH 6 and the activity is lower after the heating with EDT A. When the 
part of the solution of form II7 was incubated 10 min at 45°C only with water not 
containing EDT A, the enzyme had the same properties as the unincubated sample. 

Effect of Urea Alone or in the Presence of Ca2+ -Ions on Forms 16 and II 6 of Enzy
mes Prepared by Heating of Original Enzyme As with EpTA 

The concentrate (1·4 ml) of original enzyme As was heated with 1-4 ml of 0'02M
-EDT A 20 min at 45°C and after cooling chromatographed on the standard DEAE
Sephadex column. The fractions derived from peak 16 and II6 were pooled (final 
volumes 70 ml). An 0·6 ml sample was always mixed with 1·2 ml of 12M urea alone 
or containing 0'02M Ca2 + -ions and kept 20 min at 25°C. The pH-optimum was de
termined afterwards. The pH-optimum of form 16 remained at the original value 
of 6, its activity, however, was slightly increased after treatment with urea alone, mar
kedly after treatment with urea and Ca 2 + -ions. The activity of form 116 also increased 
slightly after the treatment with urea and its pH-optimum became broader and ranged 
from 6 to 7; in the presence of Ca 2 + -ions in urea the activity markedly increased 
and the pH-optimum was shifted to 7. 

08 

0'4 

0~~~~=--=~~F-. n-.~15· 

FIG. 8 

Chromatography of Urea-Treated Original 
Enzyme As on Standard DEAE-Sephadex 
Column 

I, II forms of the proteinase separable 
by chromatography. Full line - absorbance 
at 280 nm, dashed line - activity assayed 
with Hb at pH 7. 
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Specificity of Cleavage of B-Chain of Oxidized Insulin by Different Forms 
of Enzyme 

The following 6 samples gave identical peptide maps represented in Fig. lOa: 

Type of preparation of sample before chromatography on DEAE Sephadex Form 

1 Concentrate of original enzyme As 
2 Product of heating of As with EDT A 16 
3 Product of heating of As with EDT A II6 
4 Product of dialysis of As against water 17 
5 Product of dialysis of As against water II6 
6 Product of urea treatment of As 16 
7 Product of urea treatment of As II7 

Only the seventh sample differed from the others and it is represented by the 
peptide map given in Fig. lOb. This last sample yielded a digest whose map in repeated 
experiments contained one additional spot. The peptide giving this spot was isolated 
from the map, subjected to amino-acid analysis and found to represent the N-terminal 
pentadecapeptide of the B-chain: 

I. 5. 10. 15. 

(Phe,Val,Asn,Gln,His,Leu.CyS03H,Gly,Ser,His,Leu ,Val,GIn ,Ala,Leu) 
0.6 1.9 0.9 1.9 1.6 2.7 0.9 1.2 0.8 1.0 

For the calculation of the molar ratios, the value of alanine (in !lmol) was taken 
to represent one residue. The value of N-terminal phenylalanine is lower due to its 
reaction with ninhydrin. 

DISCUSSION 

Sipos and Merke1 15 , 16 have shown in their interesting studies that the heating of the 
proteinase from a marine bacterium, of trypsin and chymotrypsin in the presence 

Collecti on Czechoslov .. Chem. Commun. /Vol. 38/ (1973) 

FIG. 9 

Dependence of Activity on pH of Both 
Forms of Enzyme, I and II, Prepared by 
Chromatography of Urea-Treated Enzyme 
As as Illustrated by Fig. 8 (Full line) 

Dotted line pH-optimum of the equi
valent part of solution corresponding to 
peak II, incubated 10 min at 45°C in the 
presence of O'OIM-EDT A (in the absence of 
urea). 
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of Ca 2 + -ions leads to a conformational change of these proteins which manifests 
itself by a higher stability and by shift of the temperature optimum. The degree 
of the proteinase and esterase activity of these enzymes was unevenly affected. 

We have shown that not only the thermal treatment but also the treatment with 
urea - i.e. a treatment carried out under conditions generally near to those of the 
transition state - can be the cause of such changes of the proteinase which may 

FIG. 10 

Peptide Maps of B-Chain of Oxidized Insulin Digested by Different Forms of Enzyme, Arison 
by Treatment of Alkaline Proteinase from A.f/avus with Urea 

Vertically: electrophoresis, pH 1,9, horizontally: chromatography in the system butanol-pyri
dine-acetic acid-water (45 : 30 : 9 : 36). a form 16, b form II7• The arrow s point to the differing 
peptide. 

FIG. 11 

Scheme of Transition of Forms of Alkaline Proteinase from A. f/avus 
The thickness of the arrow indicates the rate of the transition. Slow transitions are marked 

by dashed lines. Forms As and 16 do not· change their pH-optimums after treament with urea 
and Ca2 + -ions or with urea and EAC (25°C), they increase, however, their activity. Form 17 is 
relatively the most stable one, form II7 shows a different specificity. 
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affect not merely its stability but also its pH-profile and also its proteolytic specificity. 
Inside this sensitive range an important role play besides Ca2+ -ions also EAC and 
EDTA. 

The results obtained by us so far are shown schematically in Fig. 11. Alkaline 
proteinase As, which shows a pH-optimum between 8 and 9 when assayed with 
hemoglobin as substrate (Fig. 1 and 2), is most probably the form of the enzyme 
secreted by the mold Aspergillus flavus. In the process of its isolation a small part 
of the enzyme undergoes spontaneous conversion into form B6 and into inert protein 
IP. The enzyme is converted spontaneously also into form 17; this conversion depends 
on the ionic strengthS

, higher values stabilize form As. When we removed the inorga
nic salts from the starting crude preparation 1 by dialysis against water or by chro
matography on Sephadex in water, form As disappeared completely and was con
verted for the most part into form 17 , Form As, however, remained unchanged after 
dialysis or chromatography on Sephadex carried out with buffers in the cold. Form 
II6 can be regarded as identical with form B6 of the original preparation. 

Ca2+ -ions and EAC showed the like effect which was marked even at relatively 
low concentrations. The effect of EAC deserves special interest since unlike Ca2 + -ions 
- the known activator or stabilizer of a number of enzymes - it is used at high 
concentrations as an inhibitor of proteolysis 1 7 -19. EDT A at the same concentration 
showed an effect opposite to Ca2 + -ions and EAC. The necessary condition under 
which these additive reagents were effective was increased temperature, close to the 
transition temperature. The alkaline proteinase from A . flavus loses activity 5 at ap
proximately SO°C. The temperature of 4SoC was found to be the most convenient 
for these conversions and the enzyme was very sensitive to the reagents at this tem
perature. In parallel experiments carried out in the cold ( + 4°C) we did not detect 
any effect of the additive reagents or any transitions of the forms as long as the 
ionic strength did not decrease. (The concentration of O'OSM ammonium acetate (pH 7) 
was sufficient to stabilize the enzyme in the COld.) At increased temperatures not ex
ceeding 4SoC (i.e. at 40°C, 3S0C) similar, yet less marked effects were observed 
after longer periods of treatment with additive reagents. Minor changes occur even 
at room temperature round 2S°C. It is, therefore, absolutely necessary for the pre
paration of the enzyme to handle the supplied culture medium and the subsequent 
products of the isolation procedure in the cold at +4°C. At this low temperature, 
e.g. form As dissolved in the EDT A solution cannot be affected even by repeated 
passage through a column of Sephadex G-2S equilibrated with O'02M-EDT A. The 
enzyme eluted from this column and then separated from EDT A on another Sephadex 
G-2S column (containing O'OSM ammonium acetate at pH 7) showed the same pH
profile of activity with a maximum between 8 and 9 as the enzyme used for the 
experiment. Hence, at the low temperature the ionic strength of the EDT A solution 
played the decisive role and not its ability to bind metal iqns in a complex. EDT A 
acted therefore in the cold as a stabilizing factor. 
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The conversions could be brought about besides heating also by treatment with 
urea. We made use of the fact that 8M urea - unlike 6M guanidine hydrochloride -
does not denature irreversibly our enzymes. The conversions could be brought about 
at room temperature (25°C). At 45°C the alkaline proteinase is inactivated by 8M 
urea. 

Another necessary condition of the conversion of forms I into forms II - in addi
tion to higher temperature or presence of urea - is the enzymatic activity itself. 
We triedto heat the enzyme As in the form of its DIP-derivative. As we showed 
by chromatographic experiments, no conversion into form II occurred even after 
40 min of heating at 45°C. The pathways of conversions shown schematically in Fig. 11 
are those which we considered proved in independent experiments. We do not 
consider here, e.g. form lIs which-we have not been able to isolate on a preparative 
scale (Fig. 8, 9), even though the experiments with the addition of urea to the solu
tion of enzyme B6 (Fig. 7) seemed to indicate its existence. iThe reversibility of the 
conversion of forms II into forms I has not been observed. 

The presented series of experiments shows that the alkaline proteinase from A. f1a
vus can exist in at least five enzymatically active forms which significantly differ 
from each other in their pH-activity profile when assayed with hemoglobin as sub
strate and/or in chromatographic and electrophoretic characteristics; they also differ 
in their ability to undergo further transitions. Attempts to separate form As, 17 , and 
16 chromatographically or electrophoretically were unsucces~ful; we designate 
them "forms I". A similar group called "forms II" represent B6 = II6 , II?, an IP. 
The inactive inert protein differs little yet distinctly from II6 on disc electrophoresis; 
it is contained in peak II and sometimes when chromatographed it is a little shifted 
with respect to form II6 (which it overlaps for the most part) toward higher elution 
volumes. (It is likely that conditions of its complete separation can be found). Form 
II7 differs from the remaining forms in addition to the pH-profile also in its specificity 
of cleavage of the B-chain of oxidized insulin. Form II7 liberates at a high concentra
tion the un cleaved ON-terminal pentadecapeptide which has not yet been found 
in digests of insulin effected by other preparations of alkaline proteinase3

. 

For the ability of the alkaline · proteinase to undergo conversions into a number 
of different forms we propose the term polymorphism. This phenomenon may be 
of biological importance since it extends the. action of the extracellular proteinase 
in the medium in which the mold grows. It may bear relation to the fact that . our 
proteinase - similarly to many other extracellular microbial enzymes - is lacking 
disulfide bonds! and the c~nversions can be thus easier. -

At the present stage of our research we can prove merely the existence of the poly
morphism of the alkaline proteinase from A. flavus and to propose the lines of ap
proach leading to the preparation of the individual forms. We have adopted the 
working hypothesis of individual forms being conformers specifically affected by ionic 
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interactions. A more detailed characterization of the individual forms would re
quire - besides others - activity tests with a number of other substrates and especial
ly a series of material-consuming physico-chemical studies. The described conver
sions may prove useful, however, already at present in studies on the polymorphism 
of other enzymes. 
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