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Abstract—Protein methylase I has been partially purified from hog pancreas with a 11%
yeild. The final preparation is completely free of any other protein-specific methyltransferases
and endogenous substrate proteins. The enzyme has an optimum pH of 7.2 and the approximate
molecular weight is above 800 thousands dalton. The Km values for S-adenosyl-L-methionine
and histone type I-A are 1.32X10~°M. The Ki value for S-adenosyl-L-homocysteine is 1.52 %
10~®M. The effect of enyzme concentration on the activity showed a slight sigmoidal curve sugge-
sting the involvement of certain cofactors. Even though the purified enzyme showed two bands
on polyacrylamide gel electrophoresis, the enzyme is highly specific for the arginine residues of
protein and specifically, highly specific for histone, suggesting histonespecific protein methylaseI .
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Fig. 1—Column chromatography of protein methylase
[ on DEAE~-cellulose.

The DEAE-cellulose column (5cm X 26cm)
was equilibrated with 5mM phosphate buffer
(pH 6.0) containing 5mM EDTA, 2.4mM
2-mercaptoethanol and 10% glycerol (Buffer
A). After loading of the S; fraction (350ml)
the column was washed out with the Buffer
A and with the buffer A containing 0.025M
(NH,):80, and then the column was eluted
with the buffer A containing 0. 1M (NH,)
2S04 at the flow rate of 1256ml/hr. Fractions
of 12m] were collected and Az was measured.
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Fig. 2—Column chromatography of protein methylase
I on sephadex G-100.

The sephadex G-100 column (2.15cm %
150cm) was equilibrated with 5mM borate
beffer (pH 7.2) containing 5mM EDTA, 1.2
mM  2-mercaptoethanol and 10% glycerol
(Buffer B). The concentrated sample (9. 4ml)
from DEAE-cellulose chromatography was
charged on the column and the column was
eluted with the same buffer at a flow rate
of 27ml/hr. Fractions of 8ml were collected
and Ao was measured.
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Fig. 3—Rechromatography of the partially purified
protein methylase I on sepharose 4B.

The sepharose 4B column (1. lcm % 50cm)
was equilibrated with buffer B. The pool of
enzyme from the sepharose 4B column(1, 56
cm X 100cm) was concentrated and charged
on the column (0.9ml!). The column was
eluted with the same buffer at a flow rate of
7.4ml/hr. Fractions of 2ml were collected.
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Table I—Purification of protein methylase I from hog pancreas.

Purification Total protein# Specific activity** Total activity*** Purification
steps (mg) (pmole/min/mg) (pmole/min) Fold Recovery(%)
Whole homogenate 16,910 0.25 4,227.5 1.0 100.0
Sz fraction 9,771 0.35 3,420.0 1.4 80.9
DEAE-cellulose 1,042 2.63 2,740.5 10.5 64.8
Sephadex G-100 99.0 18.52 1,833.5 74.1 43.4
Sepharose 4B 25.4 47.53 1,207.3 190.1 28.6
Rechromatography on Sepharose 4B 8.42 54,20 456. 4 216.8 10.8

* Total protein is based on 100g of hog pancreas.

** Specific activity is represented as p mole of SAM (—!C) incorporated into mg protein per minute.
*#* Total enzyme activity is represented as pmole of SAM(—C) incorporated per minute.
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Fig. 4—Disc gel electrophoresis of the partially puri-
fied protein methylase I from hog pancreas.
The partially purified enzyme from the
DEAE-cellulose column (228ug protein: A),
sephadex G-100 column (99ug : B), sepha-
rose 4B column (57ug : C) and the {fraction
number 18 of rechromatography (22u4g : D)
were charged on 7.5% polyacrylamide disc
gels. The electrophoresis was performed at pH
9.5 and migration was toward the anode (from
top to bottom). After separation the gels wers
stained with Coomassie brilliant blue R-250
and destained with 309% methanol plus 10%
acetic acid.
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Fig. 5—Relationship between the rate of methylation
and the concentration of hog pancreas protein
methylase |.

1.5mg of histone type I-A was used as
substrate and the amount of enzyme was
varied from 3.1pg to 30.6ug protein.

Table II—Relative efficiency of various proteins as
substrate for hog pancreas protein
methylase .

Protein used as methyl acceptor Efficiency (%)

Histone type @I-A 100*
Myelin basic protein 0

Cytochrome C
Albumin
r-globulin
Hyaluronidase
Cellulase
a-amylase
Collagenase

Ribonuclease

iOOOOOOOO

* One hundred per(;ent enzyme a&ivity irrépresrent
53.4 pmole of SAM per minute per mg of enzyme
protein.
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Fig. 6—Effect of SAM on the hog pancreas protein
methylase [ reaction.
S-Adenosyl-L-methionine concentration was
varied from 5,95%107°M to 23.81X107°M.
Concentration of histone type @I-A wused
were: 0. 375mg(=), 0.75mg(c) and 1.5mg(e).
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Fig. 7—Effect of histone type I1-A on the hog
pancreas protein methylase [ raaction.
Histone type I -A concentration was varied
from 0.375mg to 1,5mg. Concentrations of
SAM used were: 5.95(2), 7.94(%), 11.90(c)
and 23.80(e) X 10-°M.
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Fig. 8—Effect of SAH on the hog pancreas protein
methylase I reaction.

SAM concentration was varied from 5.95
to 17.86x 10°*M. Enzyme was saturated with
histone type I~A. Concentrations of SAH
used were: 0(¢), 2.0(0), 4.0(®) and 6.0(2)
> 107M.
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