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Abstract— S-Adenosyl-L-methionine synthetase (ATP: methionine S-Adenosyltransferase, EC 2.5.
1.6; AdoMet synthetase) catalyzes the biosynthesis of S-Adenosyl-L-methionine(AdoMet) from
methionine in the presence of ATP. To elucidate the role of transmethylation reaction in the pan-
creatic tissues, we examined AdoMet synthetase and isozyme activities, and AdoMet contents in
the various tissues. The activities of AdoMet synthetase marked the highest in the kidney, and
the lowest in the testis among the various tissues of rat. Considerable amounts of AdoMet synthetase
activities were detected in the pancreatic tissues of various animals except for those of frog. The
level of a and y isozyme activities were present in the pancreatic tissues of various animals, while
B isozyme activities were detected as trace. AdoMet synthetase activities of rat brain, liver, testis
were decreased with growth. In the rat pancreatic tissues, AdoMet synthetase activities were in-
creased during 16 days after birth and then decreased between 16 and 47 days of age. Levels of
AdoMet contents of rat brain and testis were decreased with growth. However, AdoMet contents
of rat pancreas were decreased until 26 days of age, and then increased thereafter. AdoMet syn-
thetase isozyme patterns did not vary with growth in the pancreas and testis. But, in the liver,
B form is strikingly increased with growth.

Keywords [] S- Adenosylmethlomne synthetase, S-Adenosyl-L-methionine, pancreas, developing rat
organs.
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Table I—-AdoMet synthase activities in the various rat
organs

Organ Total activity'/g,wet tissue Specific activity”

Brain 195.88+ 13.80 1.81+0.13
Heart 99.26+ 795 1.05+ 0.09
Kidney 46128+ 28.90 302+ 0.18
Liver 186.98+ 23.00 1.01+0.14
Pancreas 188.52+ 21.85 140+ 0.19
Spleen 156.35+ 30.87 116+ 0.19
Testis 41.75% 544 0.53+ 0.07

Each value represents Meant S.E. of 5 observations.

" Total activity is defined as picomles of Met./min.

b Specific activity is defined as picomoles of Met./
min./mg protein under the assay condition.
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Table I1—AdoMet synthase activities in the pancreatic
tissues of various animals

Animals Total activity’/g, wet tissue Specific activy®

Bovine 644253+ 634.02 48.82+ 3.14
Chicken 898.08+ 4749 537+ 0.16
Dog 2178.28+ 154.73 10.16+ 0.62
Frog 46.50+  3.00 0.31+ 0.02
Mouse 69697+ 51.88 5.59+ 0.40
Porcine 4011.75+ 145.05 24.74+0.39
Rabbit 1160.68+ 102.53 9.43+ 0.67
Rat 211.10+ 28.76 1.34+ 0.23

Each value represents Meant SE. of 5 observations.

* Total activity is defined as picomles of Met./min.

b Specific activity is defined as picomoles of Met./
min./mg protein under the assay condition.
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Table III—-AdoMet synthetase isozyme activities at the specific assay system in the pancreatic tissues of various

animals
Assay system -Dithiothreitol + 0.5 mM
Normal +10% DMSO +1.0 mM Tripoly- p-hydroxymercuriben-
Animals phosphate zoic acid
SA*? Ratio® SA. Ratio SA. Ratio SA. Ratio

Rat liver 1.06+ 0.08 160 399+ 0.13 376 025+ 0.01 24 149+ 0.12 140
Bovine 4882+314 100 64.06+297 131 4.52+ 0.36 9 18.41+ 1.69 38
Chicken 537+ 0.16 100 7.14+025 133 094+ 0.11 18 173+ 0.12 32
Dog 10.16+ 062 100 1652+ 101 163 0.69+ 0.03 7 5.75+ 0.23 56
Frog 0.31+0.02 100 075+ 0.01 242 0.15% 0.01 48 0.05% 0.02 16
Mouse 559+ 0.40 100 541+ 0.26 97 0.03% 0.02 0.6 0.62+ 0.08 11
Porcine 2474+139 100 2950+260 119 1.08+ 0.05 4 1213+ 0.96 49
Rabbit 943+ 067 100 1280+1.18 136 0.78+ 0.08 8 193+ 0.11 21
Rat 1.34+023 100 206+ 017 154 0.20+ 0.05 15 0.62+ 0.07 46

Each value represents Meant S.E. of 4 observations.

* S.A. is defined as picomoles of Met./min./mg protein under the assay condition.

Specific activities with the specific assay system

® Ratio;

Specific activities with the normal assay system

23 0.6~18%2] &4-& Vel i, 0.5 mM p-Hy-
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o|Z g Z+Aaske AL Btk 10% Dimethylsul-
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atod ch(Fig. 2).

A A 1gram? $ 54 Y= A3 169
Aol 1690.47+ 68.85 pmoles Met./min./mg protein

X 100(%)

Enzyme activity (x100)
o
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1. 1 L H —
0 10 20 30 40 50
Age (Days)
Fig. 1—Changes of AdoMet synthetase activities in

developing rat brain Enzyme activity is defined
as pmoles of Met./min./g wet tissue.

O: normal assay mean @: +10% DMSO assay
system

Each value represents meant SE. of 4 obse-
rvations.

o2 74 F3kow, 1697 F7H F 1 o] ¥
7raslsdct v A EE 1624 ¢ 11.78+ 0.69 pmo-
les Met./min./mg protein® & 7} %9tom, 5~
16717 A W3} gl i, 2 o] F 2 F43] A
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ssick 2 zzlo] AA whg-3tel ule}l 10% dime-
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Z elo wet 2 H3k= ¢lxitHFig. 3).

Enzyme activity (x1000)
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Fig. 2—Changes of AdoMet synthetase activities in
developing rat liver Enzyme activity is defined
as pmoles of Met./min./g wet tissue.

O: normal assay system @: +10% DMSO as-

say system
Each value represents meant S.E. of 4 obse-
rvations.
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Fig. 3—Changes of AdoMet synthetase activities in
developing rat pancrea Enzyme activity is de-
fined as pmoles of Met./min./g wet tissue.
O: normal assay system @: +10% DMSO as-
say system
Each value represents meant S.E. of 4 obse-
rvations.
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Fig. 4—Changes of AdoMet synthetase activities in
developing rat testis Enzyme activity is defined
as pmoles of Met./min./g wet tissue.

O: normal assay system @: +10% DMSQO as-
say system

Each value represents mean+ S.E. of 4 obse-
rvations.
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xideol| ¢ A3 EE v]E-2 109~149%2 43
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Fig. 5—Changes of AdoMet contents in developing rat
organs A: Brain, B: Liver, C: Pancreas D: Te-
stis
Each value represents mean+t S.E. of 2 obse-
rvations.
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Eokel BE®u gade] gich sie] A AW
protein methylase%} AdoMet synthetase7} 2.5 &
Ado] YreZie W 5Eol7] WEY Aotk

Eo|x 34 &A 5o F AdoMet synthetase
isozyme 2] &L &A% A3} AFE AL o5
FE9 2 =AM, aao] o] B EA-d| 2
A 3tE) A} B85 5= Fado] RAREFATE 10%
Dimethylsulfoxideol] 2] <F 1.3v] &Ax7} Z7)
3l9]3L, 1.0 mM Tripolyphosphatee] ¢Js &4~ &
Ao} Aol AAl=Egl e, 0.5 mM p-Hydroxymercu-
ribenzoic acidel] &3l &4 EAlo] °F 70% FHA3l=
Ao Ho}, ] A AdoMet synthetase iso-
zymed] el AF 7He e A3 =
AtgEw, F2 oA )i ek yAl isozyme
o] ZAsld, Al Lk EAY Aolel FHE
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ek £, A 7)Fols F2 aAl isozymeo] o
ste)e} AlgEY 2 2R 7)A el i3 Aot 28
Eojof & Aol

A7 wrg-sl= 33 A7 AdoMet synthetase 2]
v EE o, 7k Aol A A w3l whe) o
AR Frasty, AR M= 1676 2713 Fof)
o]F-E Ztadidch 23] 5w & AT E A
a9 A% 9d7AA] F53] AAF F 1 o)F 7 oF
734 Zrastgdeh A4 e-%4] 315 4719 AdoMet
&, Hoh Hio e AT wie} Faske A
g el ed], 47440l 5dA Fxo] o 1/
25 Zhasldch Akl Ae 26974 74%) 2t}
I o] F 2 F718t ATdRA o= 9dA Y gt A
Rl s L= i A I M o | P R S B v T B2
gt Axo| A& AdoMet synthetased] FAEE 7}
29} v B0 AdoMet %% FFAsloded) o] & whul R
methylase II[9] A% WHalel n)523t kA Ko
t}. & 23 o A= 269U 7 7HA] AdoMet synthetase £}
AdoMet o] BF Al A S Koy}, 4747
AdoMet synthetase ] &AJut ok7k Z7}slgdch Yu®
of ©Jstwd, AdoMet-2 &7 o Al £ <F 35%,
mitochondriacll °F 35%7} &A= d], AAFabH A
S8 oF 1/2717] <o) Fhagte}h? Geller 572
developing rat lensol4] AdoMet synthetase 3
AdoMet %ko] Ztaglcty ¥ wslgdch B Alg A,
A2l 7%, AdoMet 2 A 5§l we} A%
ZHAstd o}, AdoMet synthetasex 1647 &
ol Fdtr} 1 o] R FrAde A%E Bk 2t
A3} # A el 41 AdoMet synthetase #4337} AdoMet
& W37l A AEA] W=7, A W el 4 AdoMeto)
o] ukgof| T A o & e dfar, HqF turn over 7}
whet Haflu; dat#A ol ofe] B9} QlAEe] o
8l7] wjE-o)etba Apg ). Gensaku? S5-& #7 B
ot} 7rxzA el yA| 9 isozymento] TAsh A%}
gl wet adle AF- 109744, pAlE AF 15
A7t F7)gkch e wEslel o Liau™ 5% fetal,
new born, regenerating 7}Z R 1} 7}o) AQAro] mlE
M Eol| A yH 2] isozymeo] FA3] F7Ele pA<,
isozyme #]0)9] ZtEAqME= £ F glopa By
Ligsie

E Ao, 25 24 34 ez 233
Fqre] AL 100% =i 7]538l9S 4, 10% Di-

o
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methylsulfoxideol] 2}s) 243} == v]&{%)Z. iso-
zyme?| S Aot 37 A= AR
uk-g-gto]] whel 286%<1 A 540%7HA] F713E Ao B
Bol, A kg3l 7t 2AWolle 24 F 544 =
oju] AbeFaFe] B isozymeo] EA I 47U7A L
ofo] A& 713 Zlolz} AR H ) Teh, x4
84~98% % A7 el utet 7 2] Wk} gl
upeba, A Weshe 93 HzAele B oiso-
zymeo] A EA3HA] W& Aolet Ak AR
A ZANME oF 105~149%2 vto)dl| wha} 7<)
W3} gl 2o g Hol, B isozymeS A9 {11, o
Ex v isozymeo] EAFle|e}t FAEW, o] AL
A7 kg3 FAge) vl Az AlsEch

o] Ao R, o] A Aol vl @ %
AdoMet synthetase &Ado] FF= 3, AFeo
AdoMete] 9li= A2 Ho}, o] F 1A} A 7)5e
T2 9EE & Flole}t A= A" AdoMeto] A
A oz wkgell #Hedslr] wfell ¥ transme-
thylation™} 214 AHA|7)71 &= F-8]7} 9lor, iso-
zyme$] 24 7)Aol Tl o] W A7} 313 = ook
& Zlojth

g E

39 A7 AdoMet synthetase AL w]wA
frAbat 25 vl o, AAbe) 4] 3.02+ 0.18 pmoles
Met./min./mg protein® 2 7}3} EFSkal, A Aol A
0.53% 0.07 pmoles Met./min./mg protein®. 3 7}
vekel g9, @ 2422 140+ 0.19 pmoles Met./
min./mg protein®] #A-& Jehigich

T% TEY A 2A-NA AR B4 840
AZ3E P ], B3] 49 3 22U SA 7} 48.82
+ 3.14 pmoles Met./min./mg protein ©. 2 7}4 =9t
t}. o]71 2.2 Mo}, AdoMet synthetase’} 2]32] 7]
ol fr@sle)er AEEn) =3 A A A =
A ellE B isozymes] A A9 glom, FE o
Xy isozyme®] #Alo] A= gic)

A7 ubg-gol wret 2139 ¥, 7 A4 AdoMet
synthetase2] B| X £ 7433, F 23] =
994 2 F 1697H7] F7ksk HoE olE F
479742 stk 3F AzANAM FF5% 1
gram® 2R EL 16074707 2r}ste] 169047+
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68.85 pmoles Met./min./g wet tissue 2 FhE o] &
¥ 72k

A7 gl wet I3 F7)W AdoMet 2 7}
ZAL AN o, A% AL A Fashe A
%L Byl

AR &gl me}, 34 7k 228 B isozyme2)
o] AA3 Frlslg o), o, A, AL 236
A& B isozyme2] Aol Ao BaAFA| gt
2 e AR 57 dAgle] dAsig
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