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(TRODUCTION

Rennin 1is the main milk-clotting enzyme in the fourth
stomach of young calves. Thls enzyme has been crystallized
and studied by several workers such as Hankinson (20), Ber-
ridge (1), and Ernstrom (10), and found to be heterogeneous
(10). It is a proteolytic enzyme, which exhibits its maxi-

globin, bovine serum albumin,

3.4-4.0 (2,6,11,13). It has
similar to, but narrower than, that of pepsin (11).
Proteolytic enzymes of the digestive tract are produced
as inactive proteins, presumably to prevent them from at-
tacking surrounding tissues. Rennin is no exception, It is
secreted as an inactive precursor or zymogen called prorennin
which is transformed into active rennin in the environment
of the abomasum.
Conversion of prorennin to rennin is meinly an auto-
catalytic process at pH L.4 (4), pH 4.7 (15,28,29), and pH
5.0 (29). Peptide material is split from prorennin during

the process of activation (4,15,16)., If the activation of

prorennin is represented by the following egquation:
Prorennin Rennin Rennin + Peptide material

the assumption might be made that this reaction is proteolytic,
since rennin is a proteolytic enzyme (2,6,11,13). If this

1




reaction is proteolytic one might expect the pH optimum for

optimum for proteolytic

activation to coincide with

nmam rate of activation

activity. [n other words, a max
should occur in the region of pH 3.0-4.0, and on both sides

of this range the rate should decrease,

agreement above pH 4.0 where the rate of activation

as the pH increases to 5.5 and becomes negligible at pH
as pH goes below 4.0 thne in=-

creases in contrast to the proteolytic nature of the enzyme.

=

This contradiction between the proteoly
enzyme and the rate of activation of prorennin was questioned
for the first time by Rand and Ernstrom (29), when they made

the following statement: "Rennin exhibits its maximunm

increases as the pH is reduced to very low values., Furtaer

studies of the activation reaction below pH 3.0 will be
necessary to clarify this interesting behavior.™

The purpose of this work has been to study the nature
of the activation of prorennin at low pH values, and to
determine whether or not the reaction is autocatalytic in

IS .

highly acid soluti




Rennin is secreted ictive precursor or zynogen

1s converted to an active protein in the environme

of the calf's stomach where 1t functions. Although this fact

that the rate of conversion

to rennin increased with acldity to pH 1.0,

2

had no clotti

«6 within

tl that ren 38
in alkaline solutions, and rate of acti-
vation of prorennin increased as the pH was reduced from 5.0

Berridge (32) pointed out that there were some indil-
catlons that the activation of prorennin was a proteolytic

would require acti=-

process, but that




to different fractions of rennin, He reported that acti-
vation at pH L4.7 was partially autocatalytic, while that at
pH 2.0 was similar to a first order reaction. Also, his

=

3ults showed that activation of prorennin was brought about

drolysis of peptide material from the N-terminal end of

the prorennin molecule,

method (31) for

activation by the same method,

but his results were inconclusive. However, Jirgensons et al.
(27) reported that the N-terminal and the C-terminal groups

on rennin were glycine and leucine (or isoleucine) re-

acid on r

rore

yet been reported.

Bundy et al. (L), described a new method for

prorennin and claimed that their zymogen was homogeneous in

2

contrast to the findings of Foltmann (12). These workers

©w

based theilr conclusion on sedimentation analysis and chro-
matography. Their findings also suggested the autocatalytic

nature of the activation of prorennin at pH 4.4, and the re-

o

from frozen fresh calf abomasum tissue by acetone at -57C,




1 i = ~d ) v r npad Snan+ .
at pH 5.0 and l}.7 was predominant autocat

At pH values below l.7 it was too rapid, even at low tempera-
ture, to follow accurately.

Recently oltmann (16) reported the amino acid compo-

nin, resulting from

almost the same amino acld

though prorennir

ne derived fror

Wlv +akaes A3FP ant pathwavs
Oly tTakes diliierent patnways
Iractions. e was aovle to account

acid composition of rennin and

Table 1 summarizes

the peptides released during activation.

some of Foltmann's amino acid studies,




TABLE 1.,
Amino Total Total
acid B prore rennin
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that the molecular weight of

roximnately 36,000 and 31,000 r 1ost inter

1 tli€ese workers




I ifica of prorennin: Partially fied 1in
prepared a modification of Foltmenn's method (12).
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