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Abstract — Protein carboxyl O-methylation is a kind of enzymatic reaction producing carboxyl meth-
ylester catalyzed by protein carboxyl O-methyltransferases at the carboxyl group of amino acid residues in
polypeptide. Since the finding of carboxyl methylester, many studies have been focused on the under-
standing of biological functions in eukaryotes but still not clear except for roles in Ras attachment to mem-
brane and protein repair. In this study, we investigated the protein carboxyl methylation in porcine liver and
testis in respect of identification and characterization of carboxyl methylesters and natural proteinous sub-
strates using pH stability of the esters and electrophoresis under acidic and basic conditions. We detected
several kinds of methy] esters, 3 kinds each in cytosolic fractions from liver and testis. Under the treatment
of strong acid and base, the ratio between base-stable substrates and unstable ones in liver (4 : 6) was dif-
ferent from the ratio obtained in testis (6 : 4). The methyl accepting capacities were affected by enzymatic
proteolysis between the range of 55 to 65% in liver and of 35 to 45% in testis. Separation of the methylated
proteins by acidic electrophoresis in the presence of urea and SDS revealed distinctively natural substrates
of 26, 33 and 80 kD in the cytosol from liver, and of 14, 25, 32 and 86 kD from testis. Most of the labelling,
however, were lost following electrophoresis under moderate alkaline condition, except for molecules of
newly detected 7 and 17 kD in liver, and 15, 29, 40 and 80 kD in testis. From these results, it was proposed
that protein carboxyl O-methylation in each organs may be catalyzed by different classes of protein carboxyl
O-methyltransferases. In addition, it is suggested that the protein carboxyl methylation in liver and testis
may have different patterns in respect of natural substrates.
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Fig. 1~ Distribution of methyl accepting capacity for
porcine liver and testis. Each fraction was
prepared by subcellular fraction. Preparation of
mixture was described in Materials and Method.
The radioactivity of volatile materials was mea-
sured by methanol extraction method as descri-
bed in Materials and Methods.

Liver
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Table I - The hydrolysis rate of carboxyl methylester
from natural substrates in cytosolic fractions by

pH 89
Liver Testis
Half life . Remaining . Remaining
in Mi
percent percent

Tl 0.95 834 0.86 773

2 10.68 33 10.53 6.4

3 80737 13.3 453.82 17.3

HCE{2|2} sodium borate 2EEENX{2|0f 2igt &
-zt 717t PCM HlZE $3] 6N HCIF
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Fig. 2 - Hydrolysis rate of protein carboxyl methylesters
(CMEs) at pH 8.9. Fraction was labeled by
incubation with 20 pM [*“C]AdoMet for 20 min
at 37°C. Then methylated fraction was transferred
to 0.1 M tris buffer, pH 8.9 and incubated at 37
for various lengths of times. The number of
methyl esters which remained was determined
at each time point as acid-precipitable, base labile
organic extractable, volatile radioactivity.
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Table II - Effect of bases or acids on base-, acid-labile and 490 .
volatile radioactivity® ol Liver
Treatment 80 kd
Tissue remen 350 - 33kd 26 kd
HCl NaBorate
: 280 |-
(pmol/mg protein)
Liver 11.3 (39.4° 174 (60.6) 210 '
Testis 5.1 (61.4) 3.2 (38.6) T 140 |
*Cytosolic fractions were methylated in the presence of 10 § 70l
uM of [“CJAdoMet for 2hr at 37°C and methylated 2
mixture was incubated in 0.175 M sodium borate buffer(pH ) L ! T T S
11.0), for 30 min at 37°C. For treatment of hydrochloric },}' 0 5 10 15 20 25 30 35 40
acid, methylated fractions were hydrolyzed in 6N HC for ‘% 40 Testis
10 hr at 37°C. Then hydrolyzed volatile materials extracted S a20f
in isoamyl alcohol as described in Materials and Methods.
®Percent for total radioactivity 350 - kg 25kd
280 |-
Table III - Proteolysis of cytosolic fractions®
210 |- 86 kd 14 kd
No treatment
Tissue  Treatment Chymot. . . 140 -
(%) rypsin Pepsin  Trypsin 70l |
Liver 100 476 34.6 33.1 0 1 L L . . . L
Testis 100 1282 69.9 65.6 ¢ 5 10 15 20 25 30 35 4

*Cytosolic fractions were treated with digestive enzymes
as described in Materials and Methods. After inactivation
of proteases, the treated fractions were methylated with
purified PM II and the MAC was measured as described in
Materials and Methods.
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Fig. 3 —Urea/SDS polyacrylamide gel electrophoresis of
liver and testis from porcine tissues by acidic
condition (pH 2.4). Each fraction contained 120 g
of protein was loaded per lane after incubation
with [methyl-"*C]AdoMet and PM II fractions.
Dried gel lanes were cut into 0.2 cm slices and
mixed with 75 @ of 2 M NaOH in a 1.5 m/ micro
centrifuge tube. This tube was placed into 20 mJ
scintillation vial containing 5 mi of scintillation
cocktail and were incubated at 37°C. Radioactivity
was assayed by liquid scintillation counter.
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Fig. 4 — SDS polyacrylamide gel electrophoresis of liver
and testis from porcine tissues by Laemlli
method. Each fraction contained 120 g of protein
was loaded per lane after incubation with
[methyl-'*C]SAM and PM II fractions. Dried gel
lanes were cut into 0.2 cm slices and mixed with
75 u! of 2 M NaOH in a 1.5 m/ micro centrifuge
tube. This tube was placed into 20 m/ scintillation
vial containing 5 m/ of scintillation cocktail and
were incubated at 37°C. Radioactivity was assayed
by liquid scintillation counter.
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