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Chlamydomonas reinhardtii ¥]-%-% $%=7] <ol polyamine A4 2J#412) MGBG[methylglyoxal bis-(guany-
Ihydrazone), SAMDC AA] 1mM A=<} A4 2ol el polyamine §%F H3alel Chlamydomonas®) ct-
DNA methylationz}e] 4% A#42 2Alg A3 AutR o= 137C(+)% 137C(—)e] A4 h=FeA1¢) polya-

mine FFEL H$A F=7] e ZXA

Aoz UeEyto) 53 137C(+)7) 137C(—)Et polyamine

ko] Bkon Al #4FE Foh 1mM MGBG AT Ae 137C(+)9) spermidine #3o] A4 tF
TFEG E7k8t9k In virool A otDNA methylations] th3t MGBGE 9%¢e A4 fE7+EdE 1mM

MGBG A z]tellA] oF 20-30%2] ctDNA methylation
laseo] thate] JAEZE YehiSItt

GES

e =3k MGBGE in virool 41 DNA methy-
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GAEA H52F Chlamydomonas reinhardtiie A
aTde Asd B ofzg FHMLAES A= T
9101 cytoplasmic gene E3], ctDNAY 2A4AS Agshe
zd2H B A7t B HrhSager and Ramanis,
1973; Gillham, 1974; Kuroiwa, 1985). ctDNAS] 2432
7NEL ohtw BAEHEY A F $4 7199 cfDNA9
AL Fo 9ste} o]FARE A2 E AZHL gl
(Sager, 1984; Kuroiwa, 1985), o|&| @ 7}d.& ) $4) 9] ct-
DNA®| £0]3 22 methylationo] Yojdthz B2 ZAF
Zo¥(Burton e al, 1979), Chlamydomonas®] mating type3}
AEANE2 Aol BAEE Yehl= DNA methylases?
EAE FAgozA #7150k Sano, 1981).

BE 484 diFoz 98 EAnd oy 43% 2
o] o] A0 = Aoz g#A polyamine Ch-
amydomonas| A -2 EZ]g DNA methylase(Lee and Lee,
1989)ek A M £2g nuclease(Kim and Lee, 1990)<)
BAE in virodl X 42 JASGT oldE ZAY Hslo
DNA methylation®} polyamines®] Ag¢AAA L FE 3
TAQ S-adenosylmethionine(SAM)S 77} methyl7]9) 5o
A|(Adams and Burdon, 1983)%} aminopropyl7] 3¢ #|(Pegg
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and Williams, 1969)2 AHE-ETh= HolA T shte] ddAE
ZolE = o)At} Polyamine® DNA methylation®e] #&
€ B polyamine AE4A) amino7]¢] donorz AHEHE
SAMo] thHEel AEo|A methylationt] methyl?]2] T
EE 200c= AL & ¢ glon, fungusdl Mucor rousi=
dgnde] ulzl 3 DNAS methylation AT} Abe|din,
ol polyamine %¥3l&0] DNA methylationd] 98-S 13
DNA methylationg GAgo2H 2% fH48 S4IAH
AEES ) #AY Aoz BUH 9tHCano e al, 1988).

MGBG methylglyoxal bis{guanylhydrazone)]= SAM de-
carboxylaseo] ¥ E#HZQ 719H A ZA 53 putres-
cing-activated mammalian SAM decarboxylasee] vA3l Z 4
AqAA=Z & g8A ¢k William-Ashman and Schenone,
1972). E. coli®] Mg**-activated SAM decarboxylaseLt 4=l
SAM decarboxylase Solle AtlEe g g 33459 A=
AL AT ol H7A = o] 2 i il YA g aREe T
2231 tHPegg and Jacobs, 1983; Yamanoha and Cohen,
1985).

B AT 99 BUSe 2AZa DNAS] methy-
lationo] Yofut= Wj-9A Al7]¢]Ae] polyamine HTFHE,
polyamine ¥4 A A ¢l MGBGE 25t dofu= poly-
amine 8#H8 1237 ofDNA methylation W34S 1]
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Chlamydomonas  reinhardsi strain 5 AH4JQ1 137C(mating
type plus, +)¢} 34¢! 137C(mating type minus, —)5 ]9
Duke thsto) 4] oo} Tris-acetate-phosphate(TAP) ) %)<]
A Gorman ¥(1965)S AM&-3te] wjoksle). SL Eepra
o dAE F7|E FESHA 23107 FAHE v A
24 AR BEAAS HEHEE000y) FEEHR
AFAA7) AEFE A wWSAY FEE FENRY)
HZGEX1 cells/mLyE F8ste FR42 473 F 449
£ AA TAP BjAZ $A4 AR FFxAA 2447 B9
HEAE frsge feA REAVD eldd 1mM
MGBG Agl7= F4437] oA uj$AHf527] WAz
9 WAN7 FEFE 1mM MGBGE F7legth A4
272 MGBGE #7714 @& Aot

Chliamydomonas B§SH SE7|2F T A2 JEe TAb

Chlamydomonas 137C(+)e} 137C(—)ll A wl-+A =717t
F 3 EE2 Z2E A 4RF TR 4N AxE
Hate Z2te) A EFE hemocytometer® GolE T 7ZL
AXF7F HEE Egsioict 3T, SAEA 147 BAG
Fo] 2ot gdoz @A I T Ar|Foz HEAS
#Egdte HPEL 2ASEHMatsuda er al, 1978).

Polyamineg] Xz

Goren 5(1982)9] WS A8l AM431%t Chlamydo-
monas 137C(+)8} 137C(—) ¥j$-4) $57] %<2+ polyamine
AFS 279 1mM MGBG A TelAM 647 oz
AXE APE(G00g 42)3e s 3w FH(v/w)d
FHTE A7 259 A2 A K(15% W), 3F
F27} 5%7F HXE 60% perchloric acidS F7}8te 4T o)A
1A B AT & AR (170008, 308)3t de 4
A 200uLel 400 pLe] dansylchloride(5 mg/mL. acetone)$}
Z3H9 NaxCO; 200 W& A7sted 60T oA ghjjshal 1AL
HSA AT, 2 5 100uLY) proline (100 mg/mL)S #)@) s}
W3- WEL A 3087 WAT Fo 05mLY ben-
zened T3S dansyl FEAE 2351 thin layer chro-
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matographyS #3140} Chloroform : triethylamine=100:9
Vi) AR AAAR F, AN REANSSY W
3 A F2A 7 L ethylacetate 3 mLE %A # photofluori-
meter2 HFFEE ZA 3 Hexcitation: 350 nm, emission:
495 nm).

Chiamydomonas HE# DNAS| £z]

ctDNA®] %2 Show 5(1988)7 Palmer(1982)2] W<
AHste] Ay, 4% AR7) MFEGX0° cells/mL) B
% 450 mL# W) A f%27] Toe) 2T 1 mM MGBG
A TN 6A7E HAeE ME Wl 450mle 47 ¢
AR g, 422 Tt SRFE AHF T 432025
mM Tris-HCL, pH 80, 50mM EDTA, 0.1 M NaCl, 20%(w/v)
sucrose)ll 5X10° cells/mL H]&2 H=slil 50C oA 1087}
AT Fo] ~20CA 9 & oA} 5ok dE %9
o BRg £ ATt 1wyt 5% SDSE Frtshn
50T o)A 1087F Wt 2 o) HE%¥ 7 200 pg/mL7}
¥|% £ Pronase E(in 10mM Tris-HCI, pH 7.0, 2413} pre-dige-
sted at 37C)S F7HAZ)L 3TC AN 1AZF WA 7] & 37
CAA 1A H2 2 23]9] Pronase E2 o A7 N711 50
oA 1847t ¥H&AZY Y $3)9 phenol/chloroform/
isoamylalcohol(25:24: )& H713le FAAEA 108 F¢
HAE & d4AE(12000g, 108y 45890 A 0L,
Al T chloroform$ A7jste] 919 W-g wEs gt
QN2 Zof v)g dGNT ethanolS AEgdo) 2] B
A2 H7eto] ARE(15000g, 302)AA DNAZ AAA7
5 5mLe TE $£&9(10mM Tris-HCl, pH80, 1mM
EDTA)Y %91 % #Z%%7 0pgml7t H5E RNaseE
A7kete] 37C A 1AL wHEAIATE o] Fo Fe] phe
nol/chloroform/isoamylalcohol(25: 24: 1)&  #A7}sbe] 1wz
B4 58S AASY 0)& cesium chloride YE7H %9
A 82 (60,000 rpm, 24A17E, 20T)a] 25 tDNAE 223t
TE @439 =al GPAR7I% vl $A7]9] «DNAYLR
AHEEHSI

Chiamydomonas |2 HoA2 Al2Hd DNA methylase
M &2H

WA =7l 5% AT 44 dE2T9 1 mM MGBG
A7 AEE 6AEE +831d 3mLy $4F5E4(25mM
Tris-HCl, pH 80. 10% glycerol, 10mM EDTA, 2mM DTT,
1mM PMSF, 0.1%(v/v) Triton X-100).8 @E3ly zgv}
7|2 MES o4& $(18/mL), 2919] AL (10000,
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20, 37000¢, 308)E TH3}q FFdS HAAN Tador
AH8-3t%tk DNA methylase #4e 3L gF whg8aS
25mM Tris-HCI(pH 8.0), 2mM DTT, 10 mM EDTA, 0.5 mM
PMSF, 335uM S-adenosyl-{ methyl-"H]-methionine(specific
activity, 15 Ci/mmole)$} 3pg M. luteus DNA T2 crude
extracted DNA methylase(10-20 pg)2 243t} AFR 37} 20
uL7b H=E 8t 37C oA 1AZF WA Z T dhgo] By
F o] W&go HAES DESI papero] AHal] 2027 2
ZAZ #, 05M sodium phosphate #E-£(pH 7.0)2.2 A
31 ethanolZ 23, ethyl etherZ 13 AHE & ARAA
o] DE-81 paperE cocktail €% 5mLe Y31 liquid scintilla-
tion counter2 HAlsL A}

Chiamydomonas B2 AlZHE SAMDC #4& X

Cohen} Kende®] W(1986)& 4A3o] AREatgITh 1o
A fer] B AH $49 =79 1mM MGBG AT
AEE AZEE AXHUY 450mLg &3] ImLe) &
Z8H25mM Tris-HCL, pH 80, 10% glycerol, 10 mM EDTA,
2mM DTT, 1 mM PMSF, 0.1%(v/v) Triton X-100)2.2 #E
st 258 #A7|E AXE T F(13/mL), 299 9
AEE(10000g, 2082, 37,00g, 30E)E FH3toq A4S A
A argdoz ALEE T Center well flask?) center well?)
50puie} 2N KOH=Z A4 Whatman No. 3 filter paperS 28
T, 2425 mM Tris-HCl, pH 7.6, 0.1 mM EDTA, 15 mM
mercaptoethanol)® 0.1 uCi S-adenosyl-L-[ carboxyl-"C]-me-
thionine(52 mCi/mmolyg 21 H2Y(051mgye AH71e ¥
F597} 250 W7t SA) SRk 37C A 1AZE B2k AA 5]
E5o] A vh-g A17] 3 200 L] 5% perchloric acid g
W AAANF|Z A 37CAA 147 F HCOY filter
paperd] £23] E45E =2 ¢k Center wellel & filter
paperE ¢} scintillation solution 5mLoj ¥ 31 liquid scin-
tillation counter® HAlsg 24390}

In vifro B2 DNA methylafion T =&

w4 R=7] B9 Chlamydomonas 137C(+)9h 137C(-)
w4 DNAS] #elt thz7¢ 1mM MGBG A7
oA 6A1ZF ZHAe® R, YAtk DNA methylases
WA FE=7] 12A2H9) Chlamydomonas 137C(+) B4
2T Ao A £, AHg-agrh whg-892 25mM Tris-HCl
(PH80), 2mM DTT, 10mM EDTA, 335uM S-adenosyl-
[methyl-"H -methionine(specific activity, 15 Ci/mmole), 2 ug2)
ctDNA 2 crude-extracted DNA methylase(10-20 yg)& 7]
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4% FH7F 20 L7} HA sk 37C A 1

zHoz sgn
7H ¥2-A)A ofDNA methylation %S SR}tk

Al
In viro DNA methylase &Mof Clist MGBGS] &t

Chlamydomonas 137C(+) ¥l-%-# $%7] 7|7 & 124174
AN 2T A EAAN 28 DNA methylased] E&F HHs-&
de| 4z} F2HTsl 1, 2, 5 10, 25 0uMo] HEE
MGBGE 7}t 37C oA 147k §h&-AlA DNA methy-
lased] Ao} hgk MGBGS 3kl thsle] zAletsith

z oo
Chlamydomonas WISH RE7(2t £ Alzid HEE EA
Chiamydomonas 137C(+)8} 137C(—)el A Hj$-H) H=7)7
% 3A)7F 92 2e A7) 137C(+)8} 137C(—-) o A e
9 ATE 3o 7 Aol Axe AFEE FM
dted SR FEYRE 2AN A, FAYzTd 1mM
MGBGY HzlTolA WA Fx 1247 o] +RE FdaA
7t AgES JehtFig 1),

Chlomydomonas WA §E27| S¢t9] polyamine &2l 3]

Chlamydomonas 137C(+)8} 137C(—)¢] ¥l$A4 #&7) %

< 137C, centol
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Fig. 1. Synchronously grown vegetative cells were transfe-
med to TAP-N free medium in absence or presence of
MGBG (1 mM) after six hours growth in the light period,
and maintained in cotinuous light. At the times indicated,
mating efficiency were determined.
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© 137C(+). control O 137C(+), control
® 137C(+). MGBG(1 M) ® 137C(+). MGBG(1 mM)
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Fig. 2. Time course for change in putrescine content of
Chlamydomonas 137(+), (—) in the absence or presence
of MGBG (1 mM) during gametogenesis. The results are
the meanst SD of values from three experiments.
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Fig. 3. Time course for change in spermidine content of
Chlamydomonas 137(+), (—) in the absence or presence
of MGBG (1 mM) during gametogenesis. The results are
the means* SD of values from three experiments. Where
no error bars are shown, they were smaller than the sym-
bols.

oke] AAhZT9 1 mM MGBG Hz]TFolA AZ polya-
mine $FHIE ZAMGE AR, 7} polyamines(Put, Spd, Spm)
o Fee 137C(+) ARNZTNAE 618424 Ato]d)A

Fig. 4. Time course for change in spermine content of
Chlamydomonas 137(+), (—) in the absence or presence
of MGBG (1 mM) during gametogenesis. The results are
the means® SD of values from three experiments.

Zaguizt 1 o 385 AT vehfied, 137C
() A ZTFE 4N A f27] F put, spdo]
ZAZANE Holx v spme AR FAE B rHFigs.
24). 1 mM MGBG AgTolMe 131C(+)9 4%, AR
Z279] 61842t 9 7 polyamines #F Hashz g,
put$} spme] 4o E719] g3 MSARL spdd] B
de 1247 o) T F7hE vl 137C(-) 234, putd
RAANZTS} fAE S fhadsls e L(Fig 2), spd#
spme WAE 2719 #EH FAREA e THEgs. 3, 4).

Chlamydomonas v ol A AlzHd DNA methylase
#4 53

w2 H=7] S¢te] DNA methylase 4= #HEE =
AV A 137C(+)9 137C(—) AT ETS] B F $5HLE
12A7F A M 22 DNA methylase 4L E e or
1247k o] %.9] W) 84 FEAZNAE 2A Zostg{THFigs. 5,
6). 1 mM MGBG # 74 41¢] DNA methylase $4 %+ 137
C(+)¢ 137C(—) AZE 2FoA AdFoez RYg=T9
4 FATRUE ¥ 84 4SS e )IckFigs. 5, 6)

Chiamydomonas s HollMe] AlZHE SAMDC §4 £3

-4 §57] B9k 6478 SAMDC 845 24 Ao
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Fig. 5. Time course for changes in DNA methylase acti-
vity of Chlamydomonas 137(+) in the absence or presence
of MGBG (1 mM) during gametogenesis. The results are
the meanst maximum ranges of two values from one
representative experiment.
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Fig. 6. Time course for changes in DNA methylase acti-
vity of Chlamydomonas 137(—) in the absence or presence
of MGBG (1 mM) during gametogenesis. The results are
the meanst maximum ranges of two values from one
representative experiment.

2T AS 13IC(+H)d 137C(—)E Blids 2e A=
Aolgh HAEE el thFigs. 7, §). 137C(+) BATZET 2
BAEAME WA fx=7] 6N F1E e 5484
EE Yehlin, 2 o|Fq ZAHOUFe T, 137C(—)9
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Fig. 7. Time course for change in SAMDC activity of
Chlamydomonas 137(+) in the absence or prescncc of
MGBG (1 mM) during gametogenesis. The results are the
meanst maximum ranges of two values from one repre-
sentative experiment. Where no error bars are shown, they
were smaller than the symbols.
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Fig. 8. Time course for change in SAMDC activity of
Chlamydomonas 137(—) in the absence or presence of
MGBG (1 mM) during gametogenesis. The results are the
meanst maximum ranges of two values from one repre-
sentative experiment, Where no error bars are shown, they
were smaller than the symbols.

BANET Zrde A7 o]l F713}7] Al&ete] 184]
ZddA 718 22 84 ZAEE JeliokFigs) 1 mM
MGBG #z]F) A el SAMDC B4 =& 137C(+)¢} 137C(—)
dA 2% AdADT w8 AR ANE G BHEE
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Fig. 9. Time changes in DNA methylation in viro on

ctDNA of Chlamydomonas 137(+) in the absence or pre-

sence of MGBG (1 mM) during gamelogenesis. The resu-

Its are the meanst maximum ranges of two values from
one representative experiment.
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Fig. 10. Time changes in DNA methylation in vitro on
ctDNA of Chlamydomonas 137(—) in the absence or pre-
sence of MGBG (1 mM) during gametogenesis. The resu-
Its are the means* maximum ranges of two values from
one representative experiment.

e o, 137C(+)e] -dE 1247k o] F ARz
)3 4= G238 27hEAHFig 7). 137C(—)9] Ag-el=
AR ARE g AR Eadde] IA i
Hgloy I o) A ME Halg 71H3 gk aHy

MGBG(uM)

Fig. 11. Inhibition the activity of DNA methylase by
MGBG in vitro.

Azl Hla) AAHo H4 SHYAEE VYTHFig ).

In vifio Chlamydomonas ¥&#| DNA methylation HE

=X
=0

Chlamydomonas®] W34 Sx27] 717t & 137C(+)$} 137C
(—) ciDNA2] methylation JEE Lol 7] e 137C(+)
o W$H fF=7] 124709 AZA d& DNA methy-
laseE o83k 137C(+H)¢k 137C(—)d AhzT} 1 mM
MGBG A 7oA 22 6A171E 2 DNAE #Este o
DNA methylase 3-89 7142 AMg-3to] F994 SAMY
methyl’H7]¢4 ciDNAZ Q| 2% AEE o8t 6AIME ot
DNAS] methylation A%E 2481990k 1 23 137C(+)Y
A%, methyl“He) ctDNA ZHARE A zTolA 1247
o] o] 27|9) ZFAZRT o 30% FEAAS W AFE
Uehd e, 1370(-) ARdETY Ade 137C(+H)ge
g w A frx7] A goiA s AFAEE
ERA ¢ THFigs.9, 10). 282 1mM MGBG H&Fo4 137C
()Y ASeE methyl"He] ctDNAJ] tid AIA=I} A
A zT wE 2AANE AY 2 AFHTEE BHAL
1 o) BdE o7ty BaE UehiS B AdETY E2
753 VERAE gtthFig 9). 1370(—)9 Z¢=
24 f= AN gle] FANET S DNA methylation
Az FAE FE eER ATHFig 10).

In viro DNA methylase gMol| cidt MGBGS| Hx|E 2t

Chlamydomonas2] DNA methylase EAo] W& in viro
MGBGY 98-8 zAlg 23 DNA methylase #3809
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MGBGY =7} $7}84E DNA methylase 84o] o4
2o, #F MGBGY FE7F 25uM o4y Froji=
DNA methylased] #4& AW 60% A=zd Ashew]
I cHFig. 11),
o #
Chlamydomonas®] cfDNA®] E/3%7o] DNA methylation
o] $8% 98¢ fthe B 1%Sager and Ramanis, 1973)
polyamine©| Chlamydomonas| 4] ¥ DNA methylases}
nuclease$] €48 in virod M GAFTH= B3 (Lee and Lee,
1989; Kim and Lee, 1990), 12)2 SAMo] DNA methyla-
tion®] methyl7] FQHE AMEEH FAlo| polyamine A%
A A A aminopropyl7|¢] FAAZ A AL H = Ao
4] DNA methylation® polyamine A&4 #HYL SAM
poole] 3 2HAYT 8 4 A cHAdams and Burdon,
1983; Pegg and Williams, 1969). W=t Chlamydomonas ¥
A FEA7]e] dojube iDNAY methylation(Burton e al,
1979)0] polyamine FeFwsiol YA ABAo] Y& Aolehe
7}A8to) A polyamine 434 A MGBGE ARgskd]
19142 polyamine FHFwizto] wE cDNAS methylation
A3} S ZABAS. WA Chlamydomonas 137C(+)9} 137
C(—)9 AR 1mM MGBGE Hz3}Q< ), okl
B8] AZ7E M $A R fFEHEAS AR A3 Az
T A¥EF FY A& YehH22R | mM MGBG
2 AT WA YT o dgo] YAHFig ).
Chlamydomonas 137C(+)8} 137C(—)9] 4zt AAq2Ts} 1
mM MGBG A2 7oAl2] polyamine ###sls 243
A%, 1370(+) A4ZT- polyamine Fee AHFoz
ZaPdE FERIATHFigs. 24). ©[#)# polyamined] 74k
32 Chiamydomonas 137C(+) #-#9] DNA methylase &
3ol Slolx BAagA o) 12417k el 714 =A) JERR(Fig 5)
FAle) in viro 137C(+) ofDNA methylation A% o3 A
AT, 12417 o]Z o)A cIDNA methylation =7} 748
o= AFig 9% ¥l & o 137C(+) FARRTAAY 6-
18MZcH e X9 polyamines 8He] ZA%42 polyamine
A9 aminopropyl?] F A2l SAMY] ©]$-9) DNA me-
thylation®.2 H&= o) eid dd8 448 & A,
137C(—) AAHZTY polyamine A= v)9q Sx
A7) 2719 4A7F 32 wmelde o AAELR 139C(+)
BT 22 vgs FARA 72T 1370(-)Y
g-¢-3 ol X2 DNA methylation®] o] Ho{gl| grh= Bx
(Burton e al, 1979)9} || Hgte o, Heof 137C(+)
B3H2T polyamine 3% 729} DNA methylation %
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T AR 2go] grja B 4 Ao, 2L %d AE
|4 Z polyamine poole] 137C(+)7} 137C(~)el| B3] AA|
Ao g 2-5ufof o] Erh= H(Figs. 24) A 137C(+)4 137C(—)
9] polyamine o] 7ZHAn|go] H2FETdE polyamine
ol ZARE A FgolA 1370(+)9] Ba%o] 137C(—)
WA F%7] AR 79 polyamine Z4FHET At A
A FAAAE Sde ZA7 g4, 137C(—)9 polyamine
FF2AT DNA methylationd] théte] oz G347} Ag
g Y 4 Ak

1mM MGBG #H#FA 137C(+)} 137C(—)9] polya-
mine % WAWFL 137C(+)9 B 2ubels 7aokae
Bolopzh 12417t o) HAYETY polyamine FFHTie
2 IS BT 9Eui(Figs. 24) o] A& MGBG7} SA-
MDC AAA 2 SAMDCY] 44 AAFAT 1 T4 3t
B0 7t Aol 1 97t AEUNH LA ojo] A Al7te]
Aol we} 037 Aol SAMDCS] ¢$H27}el o Eo)
AE ZhEd B SAMDCY A s BAE £ 9
Tk HL(Pegg, 1979; Shirahata and Pegg, 1985)9} 8] T15}%5-&
o 27)9) spde] ZAE MGBGY 94l £dod 1247}
o] %9 spd9] F7hz A7HE SAMDC 4% 2A-E 3 Fig,
TellA Vb AAE, 1mMe] MGBG ##F9) AEo)A
1247} o] %o SAMDCe] SA4%s} A2 TRT FA 2
7hehle A3 9281 9ok | mM MGBG A 8)7e) 4] 137C
(—)¢) B¥ole HAZ AA polyamine §3o] A zT
2ot YA deitey 1 polyamine 3 d3Ee A4
279 A 131C(+)el M mafA 28A e Lot o
2 o dagd 7x8ge o, 137C(+) | mM MGBG
Ae)FellM Azte] AAE5Z spd ko] AAzTRTG
F1 137C(—) 1mM MGBG AgTAAe 2 HAstEo] =
T, 137C(+) AAWZT9 polyamine 74 7F SAMo]
DNA methylationol] ©]8=%l7] Wi dojydris FE37
Hwatg g o, 137C(+H)s1A ImM MGBGE AHeslyge
%= DNAS] methylation =7} A4HZ7-¢] DNA methy-
lation B0 248 % 9L Aoz Adunz ANy a7}
ImM MGBG AHz] 7oA 2zt A7k Ee& Chlamydomonas
ctDNAS| methylation 3= ¥AHS 137C(+)9] 12R17F w4
AlE A #23 DNA methylaseE ]88l F9j94
SAMS| methyl*H7]¢] ciDNAS] W3 ZHA=Z ZH sl
{#H# o 2 DNA methylation ZE 5 2AMSIQL. 2 23 137
C(+)8 Z A28 w3 AEGAe) ctDNA methylation
Bz TeA Azto] Az wal 1247 o] % oF 35%
AEE IA ZAEE oL HP=dFig9) o)L FA)
Z TN A Chlamydomonas 9193 £ =32 A tDNAS] meth-
ylationo] dojdthe ¥ 1(Burton er al, 1979)9} YA SHHT
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a3u 13IC(+)8 1mM MGBGY AZTdAe A=
T 28] otDNA methylation BE7} oF 10% A= 4|
23130 20 tDNAY methylationo] AA o|FojF Ao
VERETHFig 9). 137C(—)9] Agele AAdZTY 1mM
MGBGY] Azl FolMe] 2t Azhg 2 E2E ofDNAY methy-
lation A=/} M2 FAG FFS BYTHl(Fig 10), o3&
137C(—)4] ctDNAE H]$-4] 57| &9te] DNA methyla-
tiono] 9] dojubA] = A0R, ol WA Al7[o] JhefAl
Chlamydomonas 137C(—)2] ctDNAE methylationo] o]F¢]
A2 =the B3 Burton er al, 1979)% X §et. 137C(+)9
A% 1mM MGBG #zlTe4 tDNAS] methylationo] 3
Ao z7ol vjd) @ dofemz 1 A7} 137C(+) WA
FE719 1247 o139 spde] Svtel 9jsf vehd Z2HAA
olly® MGBGS DNA methylased] g oA adAE
T E7) A8 137C(+) 12417 el A A F2]% DNA me-
thylases] thsted in viro MGBG 2% #A8 23, DNA
methylase®] Z4-& MGBGS ¥=7t Z71E4E 7Z4HE
Aoz vEhgthFig 11). ] 23 1mM MGBG #&79)
137C(+) Bl$A) S=7)9)4¢) X178 DNA methylase E430)
Bz W ZAHND o]fE ABY F1 L &
4 97tk e} MGBGS DNA methylaseo] i3t A
Z97} MGBGY BT & Z7/HAARE ¢ 0%y oAl e+ g
veh)A Rehez, MGBG #HzelAe] 137C(+) ¥4
#2733 0) 9 fDNA methylation 744 ojvtE, MGBGY
DNA methylases] thgt F-24¢ dAEH} MGBGS SA-
MDCol| w3t QtAst &9 w= FAvAY g Fld
218 spd pool Z7}19) ulg SAM] DNA methylationol] thg
o}&E9 i T B aHdD & Fx YAt
Polyamine®] 347 2.9} DNA methylation#e] ¢1344] o]
d 4¥8e ¢oZ polyamine ATA AR thate] Eol
&7 w7t Aez ALsHe polyamine AT AAAE A
SgozA F o AU ABA oRE ZAEeE T Aol

AbAL

B 97E 194E 28Y 7l SAdTY AL g

el g #
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Changes in Polyamine Level and Chloroplast DNA Methylation
in Chlamydomonas reinhardfii

Chang, Kwang Suk, Joe Yoon Kim, Sun Hi Lee®, Young Min Kim and Kang Oh Lee'
Department of Biology, Yonsei University, Seoul; and
"Department of Biology, Sahmyook University, Seoul

ABSTRACT

Relationship between polyamine level and DNA methylation in the absence or presence
of MGBG(1 mM), which is an enzyme-activated reversible inhibitor of SAMDC, has been
investigated during gametogenesis of Chlamydomonas. In the absence of MGBG, polyamine
levels decreased in Chlamydomonas 137C(+) and 137C(—) during gametogenesis. And polya-
mine level of 137C(+) was 2-5 times as much as that of 137C(—) and showed a significant
decrease unlike that of 137C(—). In vitro, MGBG inhibited ctDNA methylation of 137C(+)
by 20-30% but did not inhibited that of 137C(—). Also, MGBG inhibited DNA methylase
by 60% in vire. The results obtained in the present work suggest the possibility that the
changes of polyamine level may be associated with ctDNA methylation during gametogenesis
of Chlamydomonas.

Key words : Chlamydomonas, polyamine, MGBG, DNA methylase, SAM decarboxylase
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