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Studies of the Activities of Protein Methylases in Pancreatic Tissues

Abstract—Among the many protein modifications methylation is being investigated actively with regard
to bacterial chemotaxis, gene regulation, muscle contraction, cytochrome ¢ methylation, and the synthesis
of the acyl transporter, carnitine. In this study the activities of protein methylase I, II, and III in
pancreatic tissues of rat, mouse, and guinea pig were examined. Furthermore, the effect of cholinergic
agents on the activity of protein methylases in pancreatic fragment of guinea pig was also examined
in order to test the relationship between protein methylation and pancreatic secretion. The results are
as follows. 1) The activities of protein methylases were generally high in pancreatic tissues of guinea
pig and mouse but low in the tissue of rat. 2) The cholinergic stimulants, acetylcholine and carbachol at
e concentration of 10~°M decreased the activities of protein methylase I, II, and IIT compared with
unstimulated control. 3) The inhibitory effect of the cholinergic stimulant on the activities of protein
methylases was not blocked by atropine at a concentration of 107°M.
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Table I- Act1v1ty of various protein methylases in pancreatm tissues of animals.

Specxﬁc activity of protein methylases

Animals
I* II 111
Guinea pig 0. 6840. 038 1.39+0. 033 0. 4514:0. 053
Rat 0.25-£0.032 0.71£0. 025 0.4340.016
Mouse 0.7940. 031 0. 840. 046 0. 50+0. 094

* I, II, and III represent protein methylase 1 (S-adenosylmethionine: protein-arginine N-methyltrans-
ferase), protein me'hyase II (S-adenosylmethionine: protein-carboxyl O-methyltransferase), and pro-
tein methylase III (S-adenosylmethionine: protein-lysine N-methyltransferase), respectively. Specific
activity is expressed as picomoles of S-adenosyl-L-methionine used per minute per milligram of
enzyme protein.
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Table II-Effect of acetylcholine or CCK-PZ on the activities of protein methylases in pancreatic
tissue of guinea pig.

Proteln methylases Amylase in
Compounds added n o s o o
I II 111 medium
(picomoles SAM/min./mg protein) (units/ml)
Control 5 0.666 +0.0238 1.595 +0.0759 0.793 =£0.0373 7.6+ 0.97
Acetylcholine (1075M) 5 0.508%--0. 0695 1.335%:40.0504 0.518%*+0.0446 21. 9¥*F*+3.51
CCK-PZ(20ug) 6 0.607 £0.0416 1.515 +1.1062 0. 490%*+0. 0353 18. 5¥¥*+2. 42

*p<0. 05, **p<0. 01, 0. 001
& # &4 2] hormoneql CCK-PZ(20pg) & A A3 # =4 protein methylases =+
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Protein Methylasest| CH3t Atropine2| E# %517 4174 2] cholinergic receptor blocking
agentql atropine A% &3 A stg vl Table IMo| A ¥1= ulelzto] acetylcholine X A&
protein methylase I, 11,110 4 % A &4 71A FoH acetylcholine & x] Ao atropine(107°M)
o AAHE Ao x HZA W protein methylase I % I} f4 == atropines] 2|7t acetyl-
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Table III-Effect of acetylcholine on the activities of protein methylases in guinea pig pancreatic
tissue pretreated with atropine.

Protein methylases Amylase in
Compounds added n S e e B e )
1 11 111 medium
) (picomoles SAM/ﬁlin./mg protein) ) (units/ml)
Control 6 0.565 +0.0389 1.253 --0.0106 0.738 =40.0131 10.5 +1.59

Acetylcholine (10-°M) 4 0.495% --0.0035 1.020 -=0.0212 0.595%*+0.0075 30. 6%**+4.35
Atropine+Ach.(107M) 4 0.445%*+0.0389  0.835**+0.1025 0.745 =+0.1025 12.2 -+3.23

*p<0. 05, *p0. 01, *k¥L 0, 001
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o gk A g o] #Fsle] A8 4 7ko] 71 carbachol A3 & 918+ 2] =4 ] protein methylases &
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Tablel 1V-Effect of carbachol on the activities of protein methylases in guinea pig pancreatic tissue
pretreated with atropine.

Protein methylases Amylase in
Compounds added n e e T e e e
I 11 111 medium

(picomoles SAM/min./mg protein) (units/ml)
Control 6 0.895 +£0.0106 1.245 +0.0958 0.387 +40.0163 7.6  +0.89
Carbachol (10-°M) 5 0.502%% 40.0420 1.020% £0.0071  0.290%0.0353 18.5%**%4-2.52
Atropine(1075M) 5 0.300%%%4-0.0071  0.585**%40.0318 0.315 +0.0177 7.3 F0.79
Atropine+ Carbachol 5

0.410%**£0. 0283 0. 605***+0.0530 0. 540* 0. 0283 6.0 +0.94

*p<0. 05, *#p<0. 01, ER 0. 001

Z ®
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cytosolo] Zx&tc}, protein methylase II% cytosol enzymeo 24 7]|A wha A glutamic acid
% aspartic acidg methyl3}ele] methyl ester® & 45w Kimzt Paik?? o] o] dhod & 4] =] ol o},
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dalAde olfle e ge 77 Bas i 9lx X&eh Unger 2 28] 35 ATAMEL 3]
o} 2 44 protein methylase II #8452 A A= methanols A aF3te] 12 pmole methanol/pg
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o t}8e gz ez 3] HA A A e protein methylasess] A EE B glch. =3} u
2% protein methylase 117} %39 #zAW ]/H protein methylase I &2 Illo] u]dle E2
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9w AAAQ AAE g Ao F&Hyc), =3 acetylcholinest (93 F8E sHAxz e
carbachol - 2 F &4 7] $oll & protein methylasese] 2jojgly: B ® A 31E 23ty o] Fr
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o = protein methylase Iz} 11¢] @A vl o)¢|9lE A 3L vielyl vl (Table I, Table IV), =
211} medium F amylasel= acetylcholinee] v} carbachols 3}21%l 3FA % 7} atropine HA A2 &
23] B4 5 gich, Acetylcholines} atropineo] A7 A o & A Lo EU3l receptore] ZE3icie
AL 728 u acetylcholineo| v} atropine A al|oll ]38} protein methylase T 2 IIe] ¥ = =3}
£ 2 7"l gulE EARgeR FEH3] ot F5F 5 vtz Azl

3t protein methylase 1110] 7 %o = I &-2 II9} =a] atropine A A X & acetylcholineo] v}
carbachol H X 2 9|3t &4 #FA% A3tst 48 R4 = o] acetylcholineo]r} carbachole f gt
2 27| protein methylase I,IT 3 IIT¢] ub--o] A= o] 348 Al A}af -},
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