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Protein Methylase Inhibitor from Porcine Liver:
Purification and Properties
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Abstract—Protein methylase inhibitor which is a modulator of biological methylation has been
purified and characterized from porcine liver soluble fraction by cell fractionation, Sephadex G-
25 chromatography, reverse phase HPLC, size exclusion HPLC. The results are summarized as
follows. 1) The purified inhibitor shows apparent homogeneity, as judged by HPLC. 2) A molecular
weight of the purified inhibitor which is composed of 18 amino acid residues is about 1,400 daltons.
3) A single absorption peak of ultraviolet spectrum was observed at 260 nm. 4) The inhibitor
was not inactivated by heating at 100C until 60 min, and its activity was not influenced by treat-
ment with digestive enzymes, such as trypsin, pepsin, pronase, chymotrypin, lysozyme, DNase,
and RNase. 5) The purified inhibitor inhibited protein methylase [, II, Il and phospholipid methylt-
ransferase activities. 6) The purified inhibitor inhibited noncompetitively protein methylase II from
porcine liver, spleen, and testis. 7) The K; values for protein methylase Il from porcine liver,
spleen, and testis were 300 nM, 250 nM, 297 nM, respectively.

Keywords ] Protein methylase I(PM I), Protein methylase II(PM II) Protein methylase 11I(PM

11D, SAM, SAH, Protein methylase inhibitor.
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Balglglom® Kim S°] protein methylase 11¢]
natural inhibitor3 "WAstdi &5 Helste] 19
o} Ab FAJ-& wh3] o =3} phosphatidyl ethano-
lamine methylase inhibitor'”2} phospholipid methyl-
transferase inhibitor'™¢] ZAx ¥ ¥ ¢}

B Ao e AW F8F IR dwa
Protein Methylation @4 zAde & 3=
Protein Methylation Inhibitor& =2} 7k3k # %]
23 A ste] opw)inate] 2SS
o}7} Inhibitore} SAH9}2) 443 34, Inhibitor2] 24
714, 43 % ozl transmethylation}e] AF#A
9. o] 23lo] Protein Methylation2] A 3}8t# ojv] &

uks]arz} skl

M=

Alef—S-adenosyl-L-[ methyl-*C]methionine (spe-
cific activity: 56 mCi/mmol), Histone from calf thy-
mus type II-As, Bovine serum albumin, S-adenosyl-
L-homocysteine, Sephadex G-25, Phenylmethylsulfo-
nylfluoride(PMSF), Pepsin, Trypsin, Chymotrypsin,
Deoxyribonuclease A, Ribonuclease A, Acetonitrile
(for HPLC), TFA(trifluoro acetic acid), TEA(triethy-
lamine), PITC(phenylisothiocyanate)

Aepe) Aloke Alghe] SAlore AHgstaich

Liquid Scintillation Counter(1211 Rackbeta, LKB,
U.S.A), High Performance Liquid Chromatography
(Model 501 Tunable Absorbance Detector, Model 486
Solvent Delivery System, Model U6K Injector, Wa-
ters Avtomated Gradient controller: Waters Associa-
tes, U.S.A.), Ultrafiltration equipment (8050, Amicon
Corp., US.A), Ultracentrifuge (L8-80M, Beckman, U.
S.A)

NS

1. Protein methylase inhibitor2| 45 %X

Inhibitor 2] 24 = 22 inhibitor & f-5A] PM
I, II, III, phospholipid methyltransferase®] #4i%x
zpol A FHA s )

1.1. Protein methylaseQ gAMT =X -PM [ I,
I19) %= Paik 52 Wlel ule} A stsdo)

1.2. Phospholipid Methyltransferase2| SN 5 &3
—Castano 599 who| uleb ZAskgch

2. ZIEx=|o 2 HFE{ Methylation inhibitor2| XX

8 =5 AR & =R S —20T
ol A mpstgdelz} AWAlA ALE-stsd) 6549 3
¢ A methyltransferase inhibitor& A3}l 2.
o, BE F2k2 4T oA sk

2.1. Tissue preparation®} homogenization— = 7|
247 40gE #H&) Adg oS 37 10mM phos-
phate buffer(pH 7.0)ol| 4] teflon glass homogenizer&
0)4-3}e3 1,200 rpme] %2 187 72 3ksle] dou-
ble layered cheese cloth® E#A]7] t}d ofei&
methyltransferase inhibitore] A= A6 Al8-34%]
=

2.2. Subcellular fractionation—Whole homoge-
nateS- Kubota high speed centrifuge® 10,000Xg
(rotor RA-3, 10,000 rpm)el| A 3087F 4lH#eld &
double layered cheese clothel] E3}A]A AMgd Ab
2ol A& 9l cell debris, nuclear, mitochondrial
fractiong A7 & 3 A58 Beckman L8-80M Ul-
tracentrifuge 2 105,000 X g(rotor 50 Ti, 40,000 rpm)
o 4} 1A)7F Y Al#e])sle] cytosol fractionS i)

23. 718 ¥ SHIF-HlA <& AEs 100
Tl 1087 7kt ¥ BgAdsy e S 25
000X goll 4 3087t FAdR-elate] AAsIAch 2 4
F2 FEAzsCL

2.4. Sephadex G-25 chromatography— 57273
Al8E 2m/9 buffer A(0.5mM phosphate buffer,
pH6.5)e =<l % buffer AZ 37l Sephadex
G-25 column(2.5 cm, i.d.X145cm)el] 7}3}i buffer
A% 30mi/hre] 522 3t §-ZFA)3ck 45 miY
H#53ste] UV 280 nmel 4 e T
peaks Zol FHA xS} FH A7\ FF2] buffer
Aol £3)3}e] inhibitory activityE &4 3}git). o|uf
2}-4-§t Sephadex G-25 column-&- 50~ 150 ym2] par-

ticle size&

& =
FAEE

7}41 gel filtration resing! Sephadex G-
25% column(2.5 cm, i.d.X145 cm)ell $313F Zloic}

2.5. Reverse phase column2 O0|&8F HPLC —Se-
phadex G-25 chromatographyell4l <& inhibitory
activity7} 713 & #-3]2 #4-32] mobile phaseoi
S A7) & Agade] AJAS 7R reverse phase

column?! p Bondapak Cis column- ©]4-3}e HPLC
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shA Ak

AAE shodh o] FA-E AdoRE 0.1% TFA, B

0 2% 60% acetonitriled AHg-8le] Bele] 0%F-E

60%7H4] B} 174 HAxHer F7EEE sk

UV 214nmeld B 1mie f5o8 £E47

peak & H-&ste] YEARE F 7+ 23| inhibitory

activity 8 233t}
Column u Bondapak C;5(3.9X300 mm,

i.d), particle size 10 um, Wa-

ters

A: 0.1% TFA in water

B: 60% Acetonitrile

1 m//min

214 nm

Gradient program Linear gradient 0 to 60% B

Mobile phase

Flow rate

Detection

in A over 60 min

2.6. Size exclusion columnZ O0|E%F HPLC—p
Bondapak Cis columng ¥#3}e] %22 inhibitory
activity 82 Size exclusion columng! PROTEIN
PAK columng o]-&8}o] Al steict. o] F 4 buffer
A(0.5mM phosphate buffer, pH 652 F5& #%
1mlZ 3ted, 214 nmeoll 4] &3 peakE 37 F
WE7Az35le inhibitory activityE &34 3tk

Column PROTEIN PAK column(M.W. ra-
nge: 1,000~ 10,000), 7.8X300 mm,
Waters

Mobile phase 0.5mM phosphate Buffer(pH 6.5)

Flow rate 1 m//min

Detection 214 nm

3. Inhibitore =£ &¢!

Size exclusion columndl PROTEIN PAK co-
lumne. 2 A A)3le] o1& inhibitory peak® &TFEE
= A}s}l A} reverse phase columndl u Bondapak Cis
columng o]&3le]  slskgich el EAe 01%
TFA2] solution< isocratic .2 HPLC& o] £
peak¥-& Falslsdct.

4. Amino acid =49 HE

1. 45X E inhibitore 7128 — <
inhibitor & 105C o} 4] 244]7F 6 N HCl2 713} &F
& sbdAzAFH}

4.2. 71528l inhibitore] {T &3 —EtOH, H.O,

TEA, PITCE 7:1:1:19 wg=& &3 ¥ 7k

FAAE
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#3813} inhibitor7} £ tubeoll 10w 23 EEIF 4
o]& F AlgellA 2087 wkx] & kA ARk

o]7]o] 3| H 250 W& tubeol] Wol A|HEF A3
48 A7) & HPLC 3hsich
4.3. HPLC &A= % Mz — Column silica
base®] Waters®] PICOTAG column-g ¢]-£38}3j o
o]%4to 2 Eluent A%l Be] gradient system =7
o 4] Al A|s}dt}. Detectors= UV absorbance detec-
tor(269 nm)E Al4slgloew X278 35C o] a
ufss 0.01¢]t} Injection volumns 10 /4
tion&}gi v}

5. Inhibitore| 43l

5.1. Jk28ll Fax{2lof| /3t inhibitor2] X324
g4 3} 2444 —Pepsin, chymotrypsin, trypsin, lysozyme,

injec-

DNase, RNase, Pronase 52| digestive enzyme 1
unit inhibitor 45 pmoledl] 7}sted o}& Ho}
Z70 2 247} incubationdl 100C oA 587 #
o ¥k-2E 8 ¥ protein methylase?] inhibitory acti-
vityE Z2A3gcd EAe H32 e PM IISA.:
307 pmoles of S-adenosyl-L-(methyl-"*C) methio-
nine/min/mg) 20 u/-& AF-8}sd s, 7142 histone(60
mg/m/) 20 WE AHE-shict.

Digestive enzyme pH +E
Pepsin 2.0 37C
Chymotrpsin 7.8 25C
Trypsin 6.2 25C
Lysozyme 6.2 25C
DNase 50 25C
RNase 5.0 25C
Pronase 7.0 40T

5.2. Inhibitor Sk ®3jof| W protein methy-
lase2| inhibitory effect— %72 ¥l inhibitor& ©]
&3}o] protein methylase inhibitorel] @& s§=] 2}t
#+¢] protein methylase Ilel] gl oA &35 74
ahod ot

B4 porcine liver(S.A.: 307 pmoles of S-adeno-
syl-L-(methyl-*C) methionine/min/mg) 20 W& A&
sled s, 7]1A& histone(60 mg/mi) 20 W& AHE-3k
t}.

5.3. Inhibitor2} SAHS| ArEt2EH|—Protein meth-



152

ylaseel AHAA  odAAEE e oz dwAl
SAH®He] AbgtatAlE <botrr] $1s) A= porcine
spleen PM IIE o]43lsich. AAIH inhibitor 300
nM$} inhibitor& %A]ell o33t ¥ inhibition A %2
2719 stelsldch. Enzyme& porcine liver(S.A.: 307
pmoles of S-adenosyl-L-(methyl-“C) methionine/
min/mg) 20 WS A3}, substrate:= histone(60
mg/ml) 20 W& Ap&siadch

5.4. Inhibitor7} EA8H0| Dlxl= S&— A=
inhibitor7} &EA @A) =|xj& %32 substratesl
histone %% % inhibitor?) ¥ =& WHIA|A a49
A8 ZA3tedc) Histoned F%+ 15 mg/ml, 7.5
mg/m/, 3.75 mg/m/e]1 2 AAH inhibitor] FE&
15 pmole, 30 pmole, 45 pmolee]it}. o] wf AR8-g
AnE A 2, A, A4 SelA] B2l AA g PM
2 SA+x 77 o3 #sich 7] 2HSA: 307
pmoles of S-adenosyl-L-(methyl-"*C) methionie/min
/mg), A H]ZHS.A.: 309 pmoles of S-adenosyl-L-
(methyl-“C) methionine/min/mg), A= AA(S.A.:
297 pmoles of S-adenosyl-L-(methyl-*C) methio-
nine/min/mg)

5.5. £%&9| SAM-dependent methyltransferaseoi|
ci#t inhibitore] & — SAM-dependent methyltran-
sferaseol| @&t A% inhibitor?] ¢33-& o} K7
¢)3led 30 pmole®] inhibitors 7}sked sz} Hafol 4]
B2axa% PM I, PM II, PM III, phospholipid me-
thyltransferase?] A% W3lg& 7A4Asigct o|d
b3 GE45e dlZT(inhibitorE A 23 A|H)9]
cpme] 4,000 4 5,0002] Holgol I E FTEE

xHstoiet,
NER

1. Inhibitore =X #°I

Sephadex G-25 chromatography, p-Bondapak Cis
column, PROTEIN PAK 60 column(MW 1,000~10,
000)2. 2 A sle] - peak® FFEE EAEILAL
0.1% TFA2] &2 isocratic® 72 & 3} p-Bonda-
pak Ci columnell #&A171 Z3} Fig le4 R=
ule} o] thel peakd WHAE £ Adrh

2. Inhibitor2| amino acid =4

PITC 4% o] &8 ofrlxal ¥4y ofvl

o
w
1

Absorbance at 214 nm

I} 1 !

5.0 10.0 15.0

retention time(min)

Fig. 1—Rechromatography of protein methylase inhi-
bitor on u Bondapak C,s column.
The concentrated sample from PROTEIN PAK
column was applied to u Bondapak C,s column
and eluted 0.1% TFA in water at a flow rate
of 1m/ per min.

Aol =4S AR A5 18719 ofrmAite R o]
o]Z 3, alanine?} glycineo| F%-3l¢i o, BAjek
2F 1,400Da¢}2itKTable I).

3. Inhibitore] A3

3.1. 728l A x{z2loll 2%t inhibitor2l x{al=
243} — Pepsin, trypsin,
DNase, RNase, Pronase 59| digestive enzyme2-
#]2]§} protein methylase inhibitor®] inhibition #
= trypsin,
DNase, RNase, pronase*2] &t inhibitor2] activity+
zZ+ 72} 90%, 94%, 99%, 102%, 102%, 94%, 97% 52
2o gl foAdole WIE Holx] ¢kgtr)
(Table II).

3.2. Inhibitor2| S& ¥ 3j0f| E protein methy-
lase2| inhibitory effect—<>=# A€ inhibitorg o]
4-3}lo] protein methylase inhibitorel] Wi <4+ A
A g A=) vAde] PM Ile oigh A EAE 74 5}
Fig. 2o 3£A|3 wie} zre] 600 pmoleol| 93%, 450
pmoleol] 91%, 375 pmolel] 90%, 300 pmoleol| 86%,
150 pmolesll 80%, 75 pmoleol] 70%, 60 pmole®l| 64%,
30 pmoledl] 46%, 15pmoledl] 34% QA= HAF}E=
912l tKFig. 2).

3.3. Inhibitor2} SAH(S-adenosyl-L-homocysteine)

fo du fr

chymotrypsin, lysozyme,

pepsin, chymotrypsin, lysozyme,

J. Pharm. Soc. Korea
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Table I—Amino acid composition of protein methylase inhibitor.

Amino acids detected Minimum number of residues calculated mumber of residues

Percentage composition

Aspartic acid 2.01 2 10.98
Glutamic acid 2.38 2 13.00
Serine 0.88 1 4.80
Glycine 2.96 3 16.17
Histidine 1.00 1 5.46
Alanine 5.15 5 2.81
Methionine 1.76 2 9.60
Phenylalanine 1.17 1 6.39
Lysine 1.00 1 5.46
18 100%
Table II—-Effect of various digestive enzymes on pro- 100
tein methylase inhibitor —
—®
Digestive enzyme Inhibition(%) /-/
Control 100 831 .
Trypsin 99 ./
Lysozyme 102 < ./
DNase 102 c 60-
RNase 94 :g /
Pepsin 90 2 *
Pronase 97 € 4ot /
Chymotrpsin 94 °
* Fourty five pmole of the purified inhibitor was incu-
bated with digestive enzymes(l unit) for 2 hr. After 20
incubation, the incubation mixture was boiled. Results
are expressed as the percentage inhibiton on the cont-
rol enzyme (porcine liver PMII : S.A. 307 pmole of S- 0o ) ) , , \ \
adenosyl-L-(methyl-*C) methionine/min/mg) activity. 0 100 200 3800 400 500 600 700

o AZIA|—Protein methylasesell 744 <Az}
2.8 3= 7log o#X SAHele) dgtabA| S oo
27 93 A% porcine spleen PM II& o] &3}
st} Inhibitor 300 nM ] inhibition X 47%¢°]
%13 SAH 10pM =+5-2] inhibition H%¥i= 46%°]
ity SAH¢} inhibitor-g& FAlell Y3 assaydtsil-&
o]+ inhibitione] 64% 2 Z7}s}3dtHTable IID).
3.4. Inhibitor7t FA§40| o|x[= F&E—Protein
methylase inhibitor7} A Ajell v] x| oiske 7]
zlel histone ¥X % inhibitor®] FLEE wWH3IAA
are 4% &#3te] odolratrh Histoned -5
=+ 15 mg/ml, 7.5 mg/ml, 3.75 mg/m/°]$1 22 protein
methylase inhibitor®] &%+ 15 pmole, 30 pmole, 45
pmoleo] it} Porcine liver, spleen, testisel 4 7 =]

Vol. 37, No. 2, 1993

Inhibitor(pmole)

Fig. 2—Relationship between the concentration of pro-
tein methylase inhibitor and its inhibitory ef-
fect on protein methylase II. Incubation mix-
ture contained 20 w citrate phosphate buffer,
20 W/ histone type I1-A(30 mg/m/), 20 W/ partia-
lly purified PM IIs, C-SAM, and appropriate
amounts of inhibitory fraction. The mixture
was incubated for 10 min at 37C and assayed
as the routine method.

& PM Iloll thalod w732 oA 488 sl ow
viebst o, Ki valuet 77 300 nM, 250 nM, 297
nMe] sl ck(Fig. 3)(Table IV).

3.5. $&2| SAM-dependent methyltransferaseo|
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0.3 — Table IV—~The Effects of protein methylase inhibitor
on various protein methylase II from por-
cine
Source of protein methylase II Ki value(nM)
027 Liver 300
Testis 297
Spleen 250

-1

1/V({10 /pmole.min)
o

7

-0.1

120 180
178 mM
-5~ Inhibitor 300 nM
_.‘

-5~ No added inhibitor

~®m- Inhibitor 150 nM inhibitor 450 nM

Fig. 3—Effect of protein methylase inhibitor on pro-
tein methylase II. Incubation mixture contai-
ned 20 y/ citrate phosphate buffer, 20 W his-
tone type II-A(30 mg/mi), 20 w partially puri-
fied PM 1I, “C-SAM, and appropriate amounts
of inhibitory fraction. The mixture was incuba-
ted for 10 min at 37C and assayed as the rou-
tine method.

Table HI—Competition between protein methylase
inhibitor and SAH

Inhibitors

Purifed inhibitor SAH Inhibiton(%)
- — 0
- 10 uM 46
300 nM - 47
300 nM 10 uM 64

* Incubation mixture contained 20 W/ citrate phosphate
buffer(pH 6.0), 20 p/ histone type I11-A(60 mg/m/), 20 W/
partially purified protein methylase IIs (porcine liver
PM II(S.A. 307 pmoles of S-adenosyl-L-(methyl-"*C)me-
thionine/min/mg), 10 W S-adenosyl-L-[ methyl-**CJme-
thionine, and 30 W of inhibitory fraction, The mixture
was incubated for 10 min at 37C and assayed as the
routine method.

* Incubation mixture contained 20 y/ citrate phosphate
buffer (pH 6.0), 20 W histone type II-A(15 mg/mi, 7.5
mg/mi, 3.75 mg/m/), 20 W partially purified protein me-
thylase Ils(porcine liver PM II (S.A. 307 pmoles of S-
adenosyl-L-(methyl-“C) methionine/min/mg, porcine
spleen PM II(S. A. 309 pmoles of S-adenosyl-L-(methyl-
“C)methionine/min/mg, porcine testis PM II(S.A. 297
pmoles of S-adenosyl-L-{(methyl-“C)methionine/min/
mg), 10 W S-adenosyl-L-[ methyl-*'C] methionine, and
30 min. at 37C and assayed as the routine method.

Table V—Effect of protein methylase inhibitor on va-
rious SAM dependent
from porcine liver

methyltransferase

methyltransferases Inhibition (%)
Protein methylase 1 33
Protein methylase II 47
Protein methylase 111 31
Phospholipid methyltransferase 35

* Incubation mixture contained 20 w citrate phosphate
buffer (pH 6.0), 20 W histone type II-A (60 mg/.ai), 20 W/
partially purified protein methylase I, II, III, phospholi-
pid methyl-transferase(cpm: 4,000~5,000), 10 p/ S-ade-
nosyl-LLmethyl-“C] methionine, and 30w purified
inhibitor. The mixture was incubated for 10 min at
37C and assayed assayed as the routine method.

CH&E inhibitor2| AEF—=2] 7AtoA] HEAAZ
PM I, PM II, PM III, phospholipid methytransfe-
raseoll t]g A AZ methylase inhibitor® o3&
ZA R 2bt 33%, 47%, 31%, 35%2 A AHE
vheh $iek(Table V).

2

g

Transmethylatione A 2| 1Hel} 2§ methyl donoral
SAM . 2 %-E] methyl”]5 #Hto} methylase2] Zofz}
407 whald DNA, phospholipid 52 7]&g o
Astato]l QEWAA oJelrtx] 7)5E Yellle F

J. Pharm. Soc. Korea
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23 Aststx dAte] shpelrh. SAME A A el A
7] $-4% methyl donor2 A ZW WA} 2 )56l
8% A4S 7ixie -tk oo Ex] oA
A EUof| 4] protein methylation #A 2 1 2o

Feoy & Aoz Alg=EE = & QAtelE protein
methylase inhibitor7} it} Kim 192 PM I1¢]

AA A] 2ol natural inhibitore] &5 lA)3}aL
PM 1I inhibitorg 3¢} ZhlA H-2AA A=
FME B3R £, e BebAsar trypsin
of oJalj ] A A7} FAE= Qo2 Mo} ghul A9
AAE 7= EAE FAsiddh ey 2 OAlY
o] 4 A A gt protein methylase inhibitor 54 2-&
Fehe Aol kA3 AR spE] Aiel A s
AL AR e ez Mol AE Aol E
AR A7tk Lyon 7o) E7)9] zbellr He)gt
Methininx. o}v|xite] A Fo= vws] & u
2 A4 AHAE protein methylase inhibitor}
Fd3k Ao opd 7o 2 FZ¥c} Chivagt Mato
S0l ofsl # zbAle] AlxA HFoA REAAG
phospholipid N-methyltransferase inhibitor+= |3
Aol &a)slm, Aol A8}, trypsin H2lel] 2]a}e]
A& a7 X3} E 2] =iy Yol A protein meth-
ylase inhibitor®} f-Alalic). 1986*d Hong E'Vo]
3179 744 microsomal fraction© 23-E] 2]
A&k inhibitor+= UV spectrum® fluorescence spect-
rumS 2 FE 343 A3} methinine] 7} 9=
23} Abo) g chromophore® &-5-3tchar shgdv}, gt
ool 9+A 3}, trypsin, chymotrysin, DNase, RNase
%9 x2]ell inhibitory activityZ} AshE =] ¢,

olalgt e HAIYol4] 2% A3} protein methy-
lase inhibitors} §-AFate] ok, oln|mal AT UV
spectrumS A2 vhzng B Algola Fe] gk
protein methylase inhibitorel= AA.& §apshl
=32 A7k

Salmonella®] flagella protein®Z4E] methylly-
sineo] WHH o)z 2} 3004:37} protein methyla-
tion&@Arell gl sHtgl Frp R A E =4
fraelate] zdzhg, stEV™" A, Al A Ee
Z3Hmyelination), A AGAABY 2 2931 A
T A43}et2] =t protein methylationo] heddt
o] B =Egck 53] 33 #4lY o] 1 gl

Z__L__. K}—
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ras oncogene-2 E o]} transformed human cell
lineell A Ao FEH o2 wAERE oncogene o & A
L products! p 21 protein®] C-#t Al AHQl 27
= carboxymethylation®]e] <9Jlev] =g palmitic
acid®} 712 long chain fatty acid”} 2t o gl
Al 2| /19) carboxymethylation®] ]u]i= &A1) uf
SHAUA kot MEate] F AL ZrA)A
St xR WgshA b oh® o)e)d Onco-
gened 79 FQa 3k A3 shiis Ee Eo)As)
W& Fahge] oFES stsle W Qe o)selzre
Hel4] B el A dFa U9 p21 protein®]
C-terminal processing@Ar& A 2g ofEratof] o
48 5 Utk® F p21 A ] C-terminal proces-
sings AAFoZH I ER 3L A
WE Zelmg Al EA sk p2l bl A Coter-
minal processing JAAle] &) 2 Az 3}t
A7t A"} FAl M 22 farnesyl-protein trans-
ferase inhibitor %-2 S-farnesylcysteine methyltran-
sferase (protein methylase 112] type III) inhibitor®]
gl B A= Sleld AFF A e ZAL g
B ¢ sde 7hsAel Anta & 4 ok B o4
ell4 #2] A A& protein methylase inhibitors
protein methylase [, II, III, phospholipid methyltra-
4% 2] SAM dependent methyltransfe-
rasedl| H|Eo|Ho g oAse Hog walrh 19
22 A% inhibitore 4] ras p.21 product2)
processings o A|slo] A g vpal zlog &
Ak Ak E o Jg3 7ML o] e
1# p21 b4l C-terminal processingel] ¥+eds}
A9l S-farnesylcysteine methyltransferaseo
7|24 2H8% 4 9l S-trans, trans-farnesyl-L-
cysteine(AFC) 55 48t A& inhibitor7}
S-farnesylcysteine mthyltransferase inhibitor® 2}
B39 oI5 galatojol & o)t}
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