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Induction in Barley Seeds
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ABSTRACT

The effect of dimethipin, one of the synthesized plant growth regulators, on the gibberellic
acid-induced a-amylase activity in the barley de-embryonated seed system was investigated in
order to elucidate the possible action mechanism of dimethipin. Dimethipin markedly inhibited
the increase of mRNA and protein content, and c-amylase activity induced by gibberellic acid.
The inhibitory effects were gradually decreased as Lhe time interval between gibberellic acid treat-
ment and dimethipin addition was made larger. Dimethipin inhibited the increase of mRNA content
when added within 18 h from gibberellic acid treatment; however, it inhibiled the increase of
soluble protein content and c-amylase activity even added after 18 h from the treatment. These
results suggest the possibility that dimethipin inhibit both mRNA synthesis and g-amylase protein

synthesis.

ANE
Dimethipin(2,3-dihydro-5,6-dimethyl-1,4-dithin-1,1,4,4-
tetraoxide; AFE™ Harvade) & 7]&2] 4 AgAzz
g7 2 P27 24 o2 AER B9l AE
Az Aot} Dimethipine w78 A]Ee]4] A=t
el 53E 23479 FE9E FEET(Ames et al,
1982). uleld Ei, =X 9 HAwFuE Do) meld
(Costa and Intrieri, 1981), 7=} &7]2] = (Bohne,
1977; Mclntire ef al,, 1977; Bell ef al., 1974) ¢} &ljv}e}7)

2 e A FEAREA AFEFHol(Ames of al., 1982)
FEHY HEE AAFAE FE HEE AP ARE
242 /—}1'.:—12]- =3t dimethiping #=}g = wizlegel
H2E AAshed AR £ gleovi(Bell o al, 1975),
B3] Ao A AFE o)l AxAE4 Asdch
2 o= 1988-19901 . Thshalk )& el 78] (883-0408-005-

2) Fgez o7l A<l
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ol4tst 7o) dimethipinel] #3 7= T2 FG Eoko
SEEe & ZEhch

ole]] ¥]ElE dimethipinel] FF Azl A4 HL
Holr) 7hdEe] Aoz Hz]gt o]=(abscission layer)
2] cellulase AL 238 oAIghe] RBiEI(Reid,
1976), ethylene Aol %= 4547 eigbch(Reid and Ma-
rsh, 1976). ¥3}+ dimethiping 73yFel 223 phenyl-
alanine ammonia lyase®} nitrate reductase®] &Aide] <
APtz dch(Hoagland, 1984). =& e} #wid &
49l peroxidase, superoxide dismutase ¥ catalase 52
4ol zARCE Zlo] ¥l vk elk(Jun, 1990). o]t
7re] dimethipin #elE oJa] F49) T4 gk Zo
2o A E47 g Fabl Ao g gt A s
Dimethipin #|=]4]¢] FA =gl o g gzl ghio]

oA do] LedHcl(Keng and Metzger, 1985). Lziv}
Kengz Metzger(1985)2) ¥ 3 o]9jdll= c}lg 2AES ]
22 dMe oA g4 o4 50} g wske

= zla
5 To

m, o) gl $hAde FW sl mRNA &k
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ofale] Fe g By o7 goh M= HZ
dimethipinel] #§ <i#7} Al=txlz 9lev}(Jun, 1987;
Lee, 1987; Moon and Kwon, 1988; Lee, 1989; Jun, 1990),
Moon=} Kwon(1988)°] =tel] 44 =gl Azls B
IHE I otz ZlmAel A, AlstetEql 4] By
ZHT Q= Ao},

Dimethipin€ EH-F-Zolu} o]Fel dsle] v v|E
Aol FEA el 448 dqa=in Wdss F3
oy E3), 4z, ez dulelr] 52 AEE Y]
A7ak vhel]l gjabwl AZelAz AA WatEA] geckw
g}, 3k dimethiping 717} 93 E3 obxjelAe
Holm 7k abAsheln ¢8x el #3Ee]w (Unilo-
yal chemical, unpublished). w=}a] &= o|Hen}, &
7)o AxEH Eoklel 37, FA=A ) olF di-
methiping 27 #A42] ol = AAbo] Axiad &=
Faks vlEEl AR 55 £H)7 B $onlE
HE23E 7HERES 7A¢ dimethipind el 2 4L
ZA AT Jun, 1987; Jun, 1990; Lee, 1987; Lee,
1989).

Hele 5% 2AL gdi AEER He] 9lm, Ax
el dojulA] ghow, AZ tfAlA 7l w2 deesic)
gt gibberellic acide] 94 FE==E o- amylase—— a2
A7) 2ba gejA el A7t delA olm AA LA
g F RS dSdcln BaEe] olE gl ae)s)
HEol EFHA At marker24 ARgE 4 glch
(Bewley and Black, 1978; Ho, 1980).

wahd B Al ol #abstel maz Fujx 2l
"V‘EJ S Abg-shed el ER AERAAGZAARZA, 2

#7} 71F8] ARz AA g B3] r}E dimethipine)
id—] ZF2 N8 g-amylase®] de novo F4-& JAs= 7

FgAE FRenA sl

o H’.‘

e W

SR 9 54 elodo] ®IZ= v (Hordewm vul-
gave L. cv. Baecdong) 2AE yhEale] &u]322 A3

F-£& 1% sodium hypochlorite £efo 2 1582}
T H T FHFE 28 Aol vtk 258§
2 T 55Tl I 4T dAelA 24417
AaA gt A-fo] Bt Ful i 221 1588 5mie
29 vieko 2} g4 25 m/9] AbzhEelasie] Wo) 30T e
dA el A Aleduloksleich wiekele 2= CaCl,(20 mM),
streptomycin sulfate(0.25 ug/ml) ¥ penicillin(3 pg/mi) ]
378 1mM Na-acetate £33 (pH 4.8) & Al-&s}gjon,
wloFde] H7lelE dimethipin® GA; S-& @7 045pm
Millipore membrane® € o33slgly v = 32 BFs)l
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ofl 4 AA)sledrh

AR A 7ke] ) eFo] T}, wfjekl 3l EzlE
°d ket A 287t ““2}"}”‘4]/‘] =) 5]
goll Al 30 F<t AR * I AN b ggo
3lich(Park and Kwon, 1981; Jun et al., 1983).

Total amylase, a-amylase ¥4 9 =2 clix] et
=M. Total amylage &4J-& 10v)= EFH A3 54 0.3
mE 01% AF-LA3 24 Hejy 30T ezl
187E whe2]7] & 3mie] Kl-iodine £88 slale] uleg
A, HAYA7IL, 2 FHEE 620 nmol A S sgde) KI-
iodine £-9.& KI 6 g3 iodine 06g% 25 100 mio)
o] 7 stock 4 03m/E 005N HCl 100 m/o
dr7}ste] ARgslodc) g-Amylase #AE 1082 & ?l-
A2 03m/E 0.3 mie] B-limit dextrin £} A 4
14 30Te] Fefzoa] 187 yh2A)7] & 3mle) KI-
iodine &8 1510} ¥k S =X WANF| T 7 EHEE
525 nmel| 4] Z4stedr}h B-Limit dextrin& 1 mM Na-ace-
tate 2+g-&-od (pH 4.8) 100 miell 500 g2] soluble starchE
Fo =l & 10unitd B-amylased H7}sled 30T A
3027 wksA]zl 7—10]3}1:]-

il gheke] 243 ¥ ©WA  trichloroacetic
acid2 A2 A HA) 7] —17'— Lowry %(1951)94 Hity 8-
A-g-3ted £ AgFstel.e ], o] 4 bovine se-
rum albuming gk AREsleiti(Jun and Kwon,
1986).

mRNA F=&F Y g =5, mRNAY ZZa g
=742 Leaver2l Ingle(1971)2] ¥HH 2 Slater(1984) <]
s vjdoR slgch ot 20Tl FAXZ ek
Tl F2) 270 1g9 Meda g Wm 15mie] &4
548 (10 mM Tris-HCl, 1% SDS, 5 mM MgCl, 3D 3}
0.5 m/2] RNAse <% diethyl pyrocarbonateZ- 7|3t
= vle] WAzl Dbabgbell A el seic). saxz
94 A}8-5ho] 50 ml YA Re] el 7|31 oJ7]o] HEaal
(phenol : H;O : 8—hydroxy~qu1nolme :m-cresol=50:10:
0.05: 7(v/v/wiv)) 15miE 7}5ba 587k 7}abA] aleka)
#HAeh 1 & 12,000 gE 3087 YalEe)sle] e an)
Hol| ghafal =28 ol(isoamyl alcohol : chloroform : phe-
nol=1:24:15(v/v/v)) 15 m{E 7}8}1L 1-28-7F 2\ Ehgl &
t}A] 12,000 X g& 3087F 141 28] shedn) Abzlo)e] &7 )
Frfel] sedalis P2hA)F) 95% ethyl aleohol (0.2 N sodium
acetate L3 P M3 & 35} 20T o)A sl £a)
At o)7e vbA] 12,000 gE AR Fle] de
AR Bl B2 95% ethyl alcobol 10 mlE 7182 12,000
Xg2 YAEeg F 93 A8 AxARHD o] I
AEe FF/F 10m/E 92 A=3te] =l £ ethyl ether
0miE o 9o 28 % o] gAd=EdS o Fd2g=2
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Fig. 1. UV-absorption spectra of RNA purified from de- 4 1 1 1 1

embryonated barely seeds.

7|5 o]-§3to] ethers} phenole AAT F = g o]
27§ uhEste] phenold &3] AAsidct. o] <49
9

L7 9] Fujje) swkal= W)l 95% ethyl aleohol(0.2 N
bochum acetate T3 Yu FlEkg o33} 20TeA
S Fat AXE The o)AL ThA] 12000XgE 94
Bujate] @izl AW Eof WZA7] 95% ethyl alcohol 10
miE 7heke 12000X g2 G4 F Doidl AHEL
ZAzazich o] FAE 10mM Tris 284 (pH 7.5,
0.5M NaCl, 1mM EDTA, 05% SDS E£§) 20m/E Y2
2 Erale] =l & 12 000X g® 3087 _ﬂ/g_},ﬂ_-a]a}a.] AL
A2 ge g 7]'94 4 F}I=AE AHgste] 220-320
nm7}=] Fabetglvh(Fig. 1. = 23 Awo/Asmoo] 1.9 <14
1R Aspe] 0.05 Tl ZE i°} RNAZ} Hd-5ae=
#2158 7S #HdT ¢ ik 3 RNA ¥a:2 260nm
4le) FATZRE, FF=7} 1° 9 Alg Fef 50 umg
/ml8] RNA7Z} gl 7oz 713, AAbsheich
10mM Tris 2hE=2(pH 75 05M NaCl, 1mM
EDTA, 0.05% SDS %3) 20m/2 v]2] H3+]2) oligo-
(dT)-cellulose column(0.5X5cm)el]l 4F7] RNA F2&
AT o] Bd3l gk fdo 2 Z=xle Mol o2 elution
£4(10mM Tris 2+54-<8(pH 7.5), 0.5M NaCl, 1mM
EDTA, 05% SDS Z3h) & &3 3 s4ich(Fig 2). o] =
FEeT= 02 m/min, 233 2 ml/140 drops °| Utk
zZ+ 238 mRNA #2% 260 nmel| 48] F3=3 A 4ks)
el (Mundy ef al., 1985).
Zn  oE
Gibberellic acid(GAs) ol 2Jshe] Fm=E, Fu BE=hy
a-amylase @4e)| v]A)= dimethiping] oA BT Lo}
H7] 9)sled dimethiping === 2|5k 23 107°M2]
dimethipin-e g-amylase 242 719 dAak=x] efgkort,
1075 M2 20%, 107 M2 80%, 10 3 M 95% <A st9ich

0 1 i 3 IA )
Fraction Number

Fig. 2. Elution profile of mRNA on the oligo (dT)-cellu-
lose column (0.5X5cm). The fraction size was 2 ml.

rﬂram 2 Ao A= dimethipine] 248 TFF 27

Asted 107°ME AHE-StETHRIEE 2.

Gibberellic acidg Aa]¥ F A|7p7bA2 F35. dimethi-
ping H2g Fn A7k 7kHo] HA4F mRNAS Tk
Z7H8 dAlske =T Fobn o, §a] 1247k ol ¥
A F¢= FaFEsE JAskA] EHck(Table 1). ]2
olFeiHeol & Ao A, Bel Fujy FAl GAE
Ag Aol Aabe 1247 olde] FRASE ez
AR R = 124171 o3| #e]¥l dimethipin® mRNA
Fakzsle Alnks] d4 sy, o2 u)Fe]HEel dimethi-
pine ¥ele] Fu]¥e] gibberellic acidE 2 E o Ueo
1}= mRNAS] &4 (Ho and Varner, 1974)& A 8}5i2
+ 2 T Uk

Dimethipine] o|® AZE E3le] amylase &2 o
AsF=7e 93 amn ) gjste] GA; A2 £, dimethi-
pine] A]7H7kAL Sy A=|Fg L 2] total amylase &

J

o-amylase 42} il ghepel] vl d L EARSIA

Table 1. Effect of dimethipin addition time after GA;
treatment on the increase of mRNA content in barley
half seed

Ratio of relative

Treatment mRNA

increase(%)
None 1.06 0
GA; only 2.96 100
GAz+Dimethipin (0 hr) 0.80 —13.6
GAz+ Dimethipin (6 hr) 1.23 89
GA;+ Dimethipin (12 hr) 1.86 421
(GAz+Dimethipin (18 hr) 341 123.7
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Fig. 3. The effect of dimethipin addition time after GA;
treatment on the increase of total amylase activity.
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Fig. 4. The effect of dimethipin addition time after GAs
treatment on the increase of a-amylase activity.

=

GAz9} FAlell #71% dimethipine total amylase 24
Z7He 4As] ARGy GA A7) F A1 7b4e)
AZFE A Axrl FisielcH(Fig 3). GAy Aest 5
Ale] dimethiping A glst-a o, o|9} ko] FA FAdo
24%] dalHe 7L R n]Ro]Hol dimethipind a-amy-
lase®] de novo T4RF JAlsk= Feo] oh]E} B-amylases]
#gAsle ogasle AeZ BAtt(Jun of afl., 1983).

a-Amylase?] 3%, GA:Z *ejqt A|Zkzk4zr A9 4
Fgio] dimethiping g-amylases] 4 =712 A3 o
A &1 rt(Fig. 4). a-Amylase mRNA2) 4] Fa5+ 18
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Fig. 5. The effect of dimethipin addition time after GA,
treatment on the increase of soluble protein content.

A7k ol FE(Jun et al., 1983)e]x= °]|A® a-amylased] %
4Z717 AR E Az dimethipin®]  a-amylase
mRNA2] 4357 ot ol F S el g2 v
Auls AMALE A|AlE|E)L

Dimethipin®] A7t 2]z} A 7484 e) ghat
o Al kg 2Alg AR (Fig 5), dimethipin2 GAel
A7t a4 whlae) heFEotE Alske] ek (Metzger
and Keng, 1984), total amylase 2 o-amylase®] #-$-x
e dal Axrt og AR Ao g AzRc(Jun of a,
1983).

HZ2A40 2 dimethipine ¥ FolEZat Al 4]
GAsol 9% mRNA SF37)4s) wa gErs 53
oA El e total amylase &4 Y g-amylase AL o7
g & § qlok

~ =]
fua | i

FA A EAAZEA ] dimethiping] #4722 yhs)
A} B2 i E=3; A]AE e 4] gibberellic acid(GA,) ¢l
o4 FHEE g-amylase F4do) 9|3 dimethiping) ©3
kg zatelelc), Dimethipin2 mRNAS} whal 2l ek o
GA.¢ 98] #2995 g-amylase #4S =234 <A}
el 22 A E = GA; e F dimethipin & 7}A) 7k
7+ Ho] ARLE 5] 7F4shgich Dimethiping GA; #2]
F 18412k ool #H7lslel& =l mRNA §Z713 o
AztEeh: 2ev GAy HE] 1847 A Fe HArlsiR S
ZAfelle g4 d9ad =k 9 gamylase B4 F7ME
Akt ol2lgl ZAZIE  v)Folrel dimethiping-
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