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ABSTRACT

L-canavanine was added to GA; trealed barley seeds, and induced amylase activity.
soluble protein content, and arginine content were measured. Canavanine, added at the
beginning of the incubation period, inhibited amylase activity and protein accumulation.
Amylase activity decreased markedly by addition of canavanine at 6 hr after incubation,
where soluble protein content was not affected. The addition of canavanine after 12 hr
incubation did mnot show serious inhibitory effect on the amylase activity and protein
accumulation. GAjz incubation caused decrement in arginine comtent per mg protein, but
it was somewhat recovered by canavanine treatment. The longer the time between GA;
and canavanine addition was, the less the recovery ratio was. Arginine content in the
«-amylase fraction (ammonium sulfate 20~50% saturation) was lower than in 0~20%
fraction, but higher than in 50~80% fraction. These results and control experiments,
using cordycepin and eycloheximide, support the idea that canavanine might incorporate
into protein.
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Argininest k7t LIS SEAEME olv]m4tel canavanined: Jif4re] ol A R
EEREA Y Bikd Ve ed &EY 2 ol A 283 ale] 4315 canavanineo] o]
e TS Ve Bl 12 arginyl t-RNA5} arginines} canavanineS [ERIskx] &
3] canavaninee] E&H BEEC —KWLE ARIZ “HWOEE o9 zo] glEe]
A FEFRIY EHE #kd DNA, RNA 2 BAE 4R M7 = Tolsta &4
i (Rosenthal, 1977). Z.2jv} 4ol A& 5 F099l K¥o] A 9] canavanined] {EffEo] 2+
gelA A @rh
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22 BEREA A HiEEE amylasel: . SR HEFe) iy Z 4HA ] Lol
canavanined] {EfMES jERe=d 2Bl biochemical markerz @M% 4 glvh. Gibbe-
rellic acid (GA,) S ¥ 2]e) EILL BT BES = 2~38f7t= cycloheximides) actino-
mycin D sensitive stage® 4], a-amylase mRNA &8 LIfjol a-amylse Sl SES &
FE9 &) #4759 (Goodwin, 1974;Goodwin and Carr, 1972), 3~4RsRS #2545 108
B §if%71x] = cordycepin sensitive stage= A a-amylase mRNAS] &Hie] deojvhx 108
BUEE o ook#eo] Bl FEEch. wekd a-amylasel: GA; EFE # 4~8 B9 lag
period® A WBIEe=RE GRS MafEske, o B AREE GA, B 12K
ol Skl BlEst o 9 a-amylase’: 28 W BEEY o 40%F AAIA 4
t} (Ho, 1979).

A ERZEAA L olv] Bz BINH BT GAol ke #FH= T amylase 1FiE 1§
U] A= canavanines] 4282 A S 9= ul, capavanine® GAzo] #3 amylase JRMEEMN
T EES Mlsld =z, ol e M4l BEL arginined] fka) WAE £ ldler, GA; R
TE # canavanined WHimels B MFEo]l AR 4= canavanineo| k& amylase jE{E HM
o I B AA FHAsg ek (Park and Kwon, 1981). =8 1} canavanineo) amylase,q
RIS #HsHE MR~} canavanine®] ¥REin Wpfdel whet BMLeE Ebioh GA; EE &
delvis Hlk RHe " BRE EES ERE2 BEEE AR HH=E7 AFdA, =8
EERLC R gamylases] SRL MEIE &R ) FEER et =3 amylases] canavanine
o] AL o) BEEK Fiko] 2A 2 4 & AR 84 v gloh

webd & ol As n8 ERE T canavanined G- W amylase HiE:T
EOE £82S R BE%Es= cordycepin ¥ cycloheximided [ERET HEE HRE=Z 3
o canavanineo] GAgol| fk3le E#i=]= a-amylase FK 2 {E"_fl—_oﬂ " e GTE KiES
fEREES —8 KW= stdos BHE K9 arginive §ES HET o= a-amylase
Aol canavanineo] A gL o) amylase] jEfko] = A """4-71 I 9 ALE RIER
o7 golraA sty

o

rlilC‘ )

MHE R A&

B = (Hordeum vulgare L. cv. Baecdong) T2 BEESH & amylase ¥ BIES Park
=+ Kwon (198109 F& whgch

Canavanine-2- Folin-phenol ZRZEL 2547 Lowryd: (1951) 8 B RIS BEST 714
SO WM EREL 10% trichloroacetic acid® #RBA 7]l #% LowryEEe 2 500 nmof A
o RS BiEslgd on o]w] bovine serum albuming m# EHE = FATE T (Jun and
Kwon, 1983).

BOE M9 arginine 8o FHE = p-nitrophenylglyoxal2 Steinbachs}t Becker (1954)
o] g EME ARstgerd od ponitrophenylglyoxal® 60.6%9 MEFE= wHEOF
#H et

KK Y EQEF free argininee Sephadex G-25 columng- {‘;ii}iﬁt“ﬂ-oﬁl SrEg sl ok
Syringe tube (¢=11.5mm)ol| 5 mle] FjEEE sl Sephadex G-25 gelg Wz ZEKE FTH
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Aeldl =g clinical centrifugez 3430 AW$ =2 ELAHME %, Lemly RS o=
Al 35T ELSRES AT BT B MR BEE BE b —8E 5Gle BNE
M9 arginine & & JIES A o W BRES EMES 84%F e

EHHE A9 arginine & JES 04 Yamaseki & (1981)9 FHi:kg E®sd {F
st EHE %¥ 1 mle] 0.2M CaCl,, iE#fksl trypsin 0.2 mge H4sts 0.0IN
HCl #¥ 0.1 mlS @ipelz IM BEEEHEE (0H 8.0) 0.1 ml= pHZ FEs.o 6r:RT
FRE 37°C HrEERRel A REEAZ %, ol ikl 4 0.2mg pepsing &5t 0. IN HCI
0.1 mlE #Rimstel 2R 5o 37°Cel Al REEA R Tk o] ¥¥kol 0.3 mmole pyrophosphate,
0.45 mmole ascorbic acid& E&3E Hd8ur (H 9.0)E 1.7ml fnstd & AL 7 10%
(w/v)$l p-nitrophenylglyoxals] methanol ¥ 25 xl2 FHjnshed 30°ColA KES BEigA
et KMol BAMAE A TFHES| 304 #GE £ 475 nmol A o] WHEEL FHi%Es e arginine &
e Bk Bovine serum albuming MRS e WA BE, o Hikd
EHEEE 91.4% 9t}
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Canavanines] JiEr7} amylase ik 2 BEE R0 tld% e foins] g5
GAso} Fllge] £H Th2 BEFS] canavanine ©.=] 4EAR BFo] 24850 fEIES o) amylase
e BOE B HEstgor o5 cordyeepingl cycloheximides] iZiEel Hersledch
(Fig. 1). &Mt canavanines] EE71 BiTSE4E GAyol 431 amylase B ¥ BEOE &
& gine o5 MH=Eger, 2mM Ll ko] A amylases] 3EiE #BIpMElEL 60%0]5 &
HE & 80 MH45e 30%24 —F ke #asta et (Fig. 1a). 100 #M cordycepin
< amylase ¥k SIS 70%, BAE 28 BINE 30% 2B MElstg o Fig. 1b), 10M
cycloheximide® amylase JE#I8INE 90%, BEEBEAESEMNS 100% MEs 9 Fig 1.
BlES HERE v|Fo] Ho} v & GA,9 Fi:d] canavanineg [EEslw al®  cycloheximide
Ad BEOESEEINE T2 IREA $F do= zel By BOE AR HHE B
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Fig. 1. Inhibition of GAjs induced amylase activity () and protein accumulation (@) by
canavanine, cordycepin, and cycloheximide in barley half seeds. The experimenis
were repeated 3 times; each value presents mean value of triplicates. °
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3tol A amylase jEko] HidE ke BHTEl7] ol &EE vk Parksh Kwon (1981)-&
WEel EEE3E canavanine?] BEZF 2mM Lk # BEE A4S T3 MHIEHH,
amylaser} &HHA A ot = ol WA= G s, ol REke i, Biuret
el k3 BEAE TEM B el Arr ol Fd GRERE 85, © A EREiER
HES BE2 v oz @i

Canavaninec] ol# S Foho amylase fHiEE HHS =18 —f &5 2] 930
canavanine, cordycepin ¥ cycloheximider} GA; B #, & BRES T2 EEE UL
4] amylase iS5 BEE €8 ¥ A= E&e FHSAct. = L£E canavanine, cordy-
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Fig. 2. Alteration of protein content and amylase activity after the addition of 2mM cana-
vanine, 100zM cordycepin, and 10~*M cycloheximide at intervals of 6 hr during the

first 12 hr. GAs, 3x10°M was added at the zero time. Abbreviation: N (), mno
additions; G(@), GA; only; Co (A), Cs (), and Cu (), addition of chemicals.
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cepin, cyclobeximide= thzte] GA; BB, HMBHC vzt BHE &8 £mN9 amylase
IS S stAl MRt dov 2 e A2 230 (Fig. 2). GAo FHEe] &Nt
cordycepin® BHE && Bing MWHlstd ot GA; BE # 1289kl EET cordycepin
< ERE gRd 28T T X9 Fig 2b), o] mRNAY Aol 128 A #&
THuE A& vebid KE, & i EET cycloheximide: ZH'E €& BNE: &
EotA MEEtE Aoz Bol (Fig. 20, fEy 2 HHE Bdld BHE &R #Ess
Ae & T vk Wil EES canavanineo|tE BAE €E ENE =23 MHEEA
=otE AoE Hol (Fig. 22), BT s A4l ol transcriptiono] ¥ EE &
HHT (Bewley and Black, 1978) canavanine [EEER = #BE fEAE o=z BHYY =
3 EAET RIS Eilcl GA, BEH 128 HMe canavanined ELBESEL K
TAFA gEvhe HBE2 (Fig. 2a) canavanineo] ¢]n] k&4 mRNAJ] kg EEAESY
HFRE AEdr] Bobs arginineflfy BE®H 47 ME #ASY Eikel £ BEES
G E AL Erkdtdd (Dahlman and Rosenthal, 1975)., Amylase £k 4] GA; EEE
canavanine iU Fefdel wh=b EAES = Einsd MEls ook (Fig. 2d). Amylasert =3 £
T 2B BN BHEY 40%E AR g HEA A (Ho, 1979), GA;9t FFel Hind
canavanine2 TRy BAE AE Mfel Kol amylase FHHES MElstA e ERbE ok
GA;= 153 6% K38 # canavanined FHjnsly EHE S#EL CGAsw BEFo =z [RES:
Bg W 2z amylase EHHEME 40% WE AL BHE G = A %ol amylases]
iEfEe] otz Zlo] otz BEE (4ol canavanineo] AT .24 amylased] iEitS (K
TAZ7] AEL Aolvh GA; JEE # 128Med HFinsg canavanine ERE &8 ®BINE
FwlerA gFsker] amylase iFHfE HiNE AL #HEls] &Fed ol GA; EEE 68
of Wwnsh EiEel HET HRES vebiia gk olF 128 Lifiel olv stEeA
amylase?} canavanine i #io] wHEo] == amylaserl BAH ] et BEL = A2
o, Bridd w2 &fE Ko arginine FEF £HER #EEd o} BEHE ME canavanine
o] |AH T thate] wAH ] et Rt HEREE A, old v E canavanine #
AR amylases] HiREGEE D o SR HE R £9 BE HRES FwEter dotx
A2E

Table 1. Effect of GAz and canavanine on the arginine content per mg protein in enzyme extract

i

Addition* Arginine Content

umole/mg protein

Nomne 0.519+0.032
GA;, 3uM 0.42970. 031
GAg, 3pM+Can, 1 mM 0. 482-+0. 006
GAjs 3pM+Can, 2 mM 0.47620. 002
GA;, 3uM4-Can, 3 mM 0.434:+0. 023
GAs, 3pM+Can, 4 mM 0. 451£0. 043
GA;, 3pM-+Can, 5 mM 0. 450+0. 053

* Samples were treated with chemicals for 24 hrs.



178 Korean J. Bot. Vol. 26 No. 4

Canavanineo] FHE ¢ arginine &< =
A= HEe WESH T (Table 1), GAE EE
¢ HREEE GAE EEIR o3 YWRE-
teetel BISHE mel arginined] FiEe] @3t
Frt. GAZL JEHES e 4 ARE EHEY
arginine &L Wold =, o # |REY X
ool amylasezl= &= (Ho, 1979) m]F o
£ o} amylase X9 arginine 8-S 2 —i%
EHEE @2 Jo= #EAct Canavanine
£ wmmste GA; BE WEE Hild BEHE
Ny - mg¥ arginine #igo] A xdl, o= W
GAgell fRef s arginine FEC] ¥& FEH
| Hel canavanineod] fKa] &Kl MEAtE F
! : : : BE @TE & Aok ZEd 2 gl GAE

ARGININE CONTENT, nmole/mg protein

0 6 12 W 2h pmya @O WEE Mt FE L cana-
INCUBATION TIME, hr vanine BERC T BEE AR or &EpF
Fig. 3. Effect of 2mM canavanine addition #g#= ] = Fo)=); EiTsl ol
time -on.the arginine content per rng GA, BT 4, canavanine—% %ﬁj}ﬂ‘g}}i RERS RD
protein in enzyme extract. Abbrevi- ) .
ations are those given in Fig. 2. fEe] AASFE EE'E meE arginyl residue Hf

= 2 e BES £ BhE s 25z Ao Fig. 3. ol ERH el canavanine
o] A o] arginine gEo] WAt EBELDL FOEGEC] iHl= o] arginine FFo
el BEZ 6 Bed oS e Bl Adel wiRt arginine @& ©E &
HE e fiHrt gol58 ¢ 5 Ak

MEICES BT MERKREE ammonium sulfate® RIS £, & @S] arginine FE&
RESHA £ R (Table 2), 0~20% &8l arginine FEL w2 Fille] Hte 0.404=
EES oot 20~50% #le] a-amylase f@lF 50~80% rflel BB &% 0.358%

Table 2. Arginine content of ammonium sulfate fractions of GAj treated barley half seed

AmmoFI;l.;Lélt"?oguHate Protein Content Spec%?ﬁii?vity SpeZi-é}:mK}ﬁESity Arginine Content

% ug/half seed lyzﬁig/;tgr;]io?ggr_;in AOD/mg protein+min gmole/mg protein
Enzyme Extract 210 19.9 25.7 0.326
0~20 10 10.7 0 0. 494
20~50 86 30.8 58.3 0. 358
50~80 142 13.4 0 0. 304

For a-amylase assay, enzyme solution was diluted to 1/5 with 20 mM CaCl; containing 1 mM
Na-acetate buffer (pH 4.8) and this diluted solution was incubated at 30°C with 0.5 ml g-limit
dextrin. The reaction was stopped by additicn of 5ml of KI-I,-HCl solution and resultant absor-
bance was measured at 525 nm (Stoddart, 1971). Standard g-limit dextrin was prepared from 500
mg starch solubilized in ] mM Na-acetate buffer (pH 4.8) 100ml; the starch solution was incuba-
ted at 30°C for 30 min with 267 units of g-amylase and diluted to 2/56 with the same buffer.
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0.304% 4 288 MEERMEH A8 arginine §F-S HHEd FHSGEE € ¢ 9 24
1} HEE a-amylase gl arginyl residued] ol 4wt HEAd dttd e BE EiEme
HEERET o2z B 59 & #Ee LES @2 23

LlEY #EZE ] Foiel GA; JEE % canavanines] RIINHELA 9=t ERE €5 2
amylase Fi:e) WAREE Z=A™ <FA AT BES BN == gEde
Ae T 4 don mE KiLo] amylasest AARE, GAsdll &3] HEHE EHEY

mgH arginyl residuee] fi oE ERHEY RBEG AL A2 #HEA A
] =

L-canavanined 2= fEfEE fEFe] FHEingd %, amylase i, Wil ZEHE & o arginine &8
%+ HWESAT GAY A canavanined HMEHE EQE & HE amylase FHE 3] KT
v, GA; BE 68 % Hinstd E0HE 6% GAY 5Ec =2 BEDGS ¥ 2o amylase i
£ 40% WG om, 553 1280kl HINE canavanine® HEE &K amylase BT WHEEA
groke). EEHES arginine SELS GAT HEHA 24T winrt GAE: BESE L ¢ 12 wolz
o1} canavanine-Z FHfnelw o4 EEE G e, o2 BERES GA; BE % canavanines HiT
= BE EhEe]l AASFE WA 9ok 9 ammonium sulfate 20~50959] a-amylase £-% R argi-
nine &2 0~20% Ziut @oker}; 50~80% FiudE =9vh. RS &R cordycepinat
cycloheximide® [EEE TTHRERE K& 2 canavanine ERHE A=E fAHSE Ao = ETd
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