ARG A A 299 A 4%
Korean J. Bot. 29(4): 255-262 (1986)

it RNXEe MAaH LEU 0IXl=
Benzyladenine?2| %5

BRETE - AMBE - M= - MR
(A kB BARERE RBSFD

Effect of Benzyladenine on Plastid Development of
Rape Cotyledons during Greening

Jin, Chang Duck, Young Sik Park, Young Myung Kwon and
Young-Nam Hong

(Department of Botany, Seoul National University, Seoul)

ABSTRACT

Developmental changes of chlorophyll-protein (CP)-complex and plastid membrane
proteins during the greening of rape (Brassica napus L.) cotyledons were examined in
order to investigate the effect of benzyladenine (BA) on plastid development. The form-
ation of CP-complexes was slightly promoted by BA treatment in early greening stage,
at 24h and 48h after illumination. However, BA inhibited the development of CP-
complexes at 72h after illumination. On the profiles of plastid membrane proteins with
greening time, it was found that the 24 kd protein was increased and the 56kd protein
was decreased in both water control and BA-treated cotyledons. However,the above two
traits were retarded under BA treatment, respectively. From the obtained results, plastid
development of rape cotyledon during greening was partially affected by interaction bet-
ween light and BA dependent on its physiological age.
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AEA S2e U T2EY 9% PAFHDE, fde dF s=IAY BEFRS
gy drdo) A ZAsbz glvl. Buschmann and Lichtenthaler (1975) % IAAS} kinetin
o 98 BF4 F99 FToHE 2y, kinetine] IAA R Z 554F ved S U4
a9k AR YL LA, A4EAe 2a, 2z §55), v EZEZ o}, microbody
o] wge (RiEA T Hoz A g}t (Longo e al., 1978, 1979). Naito et al. (1980)
& Holfl So] FHe AR WS AHsALd FFLY Ao FAFL Ry,
Axelos and Péaud-Lenoél (1980)-¢ welAl = w]okA light harvesting chlorophyll a/b-
protein (LHCP) complex&] apoproteine] A E7 W9 A xA ZA7 & 5 gl&¢ g}
g, WEk =k &8 sdAgde Al A ribosomal RNAS &2 BAs &3t
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=795, %3 BAY #sbrt 99 xsiud B/ JeEde paslyg }(M1ku10v1ch et al.,
1981). Ohya et al. (1982)& dle}ll 2o|AgelA] a2 Sl A gifle] = A= BAS
EA4E AEASEE 2Ev, oM AR EREER WA+ 1229 JJr] o oked A =

Fdg A2S g Zokm g AR webA Kk Pk BAd 9% METEAA
9] CP-complex®] sl A4Aor @29 W32 2439 =373+ BAZLS
Gob Bz shgic.

M B A&

MEED 2 EFEMS P AP AR WEE (Brassica napus L)= F2FJFH FEAZ
oA TFEE “REFFLE 7], Fd, Ho| ¥ £y FTAE ¥ ALegch o
A (Toyo No. 2) 3%o] Eeolgle FHet Edl =259 47 (11.5%11.5%5.5em)e] 20 ml
9] Hoagland-g-o =3+ 10-°M BAE- Z 34} Hoaglandf & @2 1% sodium hypochlorite
Shel ERdATFE FAE AFse 26:£1°CH BTl A 83U 7 wjokstgon, 25 24 A
g Fe] 10mle] 27 a8 A -*—-:‘"G]u_ 7,000 luxs] W& 12,24, 48 =& 724 7 Er BE
Goted FHARE FEtget ofd Agd BAY FEE JF& FF £30) AdEAE
el = 1075Meo] i}l (Table 1).

Table 1. The effect of BA on chlorophyll content in rape seedlings

BA conc. (M) Chlorophyll content®(ug/pair of cotyledons)
1077 17.2421.51
1078 18.6=1.50
10-% 20.4x1.22
107¢ ‘ 17.2+1.67

Rape seedlings were grown at 25°C under the white light for 5 days.
» Each value is a mean of four replicates.
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EfFo s et

CP—complex°| £2& 44 A9 4g# 30mly 50 mM Tricine-KOHS-3+9 (0, 1% BSA, 0. 33
M sorbitol, 10 mM NaCl %3}, pH 7.9)-¢ waring blendero] ¥z &0 2 527} 33 =hs
gk o] rhd-2 87 cheese cloth® of #hat & A2 (2705, 38)5+e] dolal
e A9 (1,200, 108)3ke 54 pellet& Agich ofw osmoticumo] gl 5
ml¥] 50 mM Tricine-KOH} & (pH 7.9) & AF-2-3td pellet-s Qebasa, b4 gA%
(1,200, 10%)3te] pelletg o] 1mle] 50 mM Tricine-KOH et (pH7.9) 0.2 A& =t
AZ o HEd £ 50 4 Aste] F F4F A Fh e A FEMY o) & 50 mM Tricine-KOH
(pH 7.9) 4ml% 3518 Q432 (1,2008 108)3k5iwh. o)W o] pelleto] chlorophyll:
SDS=1:10(w/w)# A 0.0625 M Tris-HCl $t& (1% SDS=z3), pH 8.2)% 18}« @ B4
A AAEH 12008 102)stAeh QA EH ¥ LKl 2L 1159 0.0625 M Tris-
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HClgt29 (5% mercaptoethanol, 5% glycerol, 1% SDSz 4, pH 8. 2)¢ 78 EL£5EE)
HEE AFgEdrl. o048 BE AL 4°Ce] A AAstgel (Lee e al., 1983).

YAame oyEe £ ¢8 CP-complex &3 0)4 <o}z ¢S4 pellete] 0.0625 M
Tris-HCl &3 (2% SDS, 10% glycerol® 3, pH 6.8) 0.5 mlZ ~l&le A=A 7 £ 1.5
ml AYHe s &7 100°Ce] Bo 4] 1587 %847t (Ohya et al., 1981). o 7]e]A]
50 2 8 Pl A e Aekstz (Lowry, 1951), mercaptoethanol 25 uls} (. 04% bromphenol
blue 25 pl& # 713 3;— A9 F REE A8y ok

WRKE KB, Laemmli (1970) W8 2¢ 7 2= 3l SDS-PAGEZ A4 gt CP-com-
plex 48k2] 2.9, stacking gelo] §lo] separation gelzl-& AL&3lgdc}. o] A% gele] z= 4
<+ 0.1% SDS, 0.025% N, N, N, N/-tetramethylethylenediamine (TEMED) (v/v), 0.025%
ammonium persulfateS Z3rslE= (., 375 M Tris-HCl (pH 8, 8) &2 & o] L3 10% acryla-
mide gel (acrylamide: N, N'-methylene bisacrylamide=37.5:1, w/w) o)}, HITZE &
< 0.025 M Tris9} 0.192 M glycine (pH 8.3, 0.1% SDSE#) £ & A-2s1dth. A7d%
< AL 10E7S 1 mA/tube® 8l3, 2% 3mA/tubez 4°C [T A A st £a4
CP-complex& Gilford 250 spectrophotometer 2. 675 nme} 650 nmol A scanningshe] 734 5hg]
th A2 gl ge] el 6.5cm 7 o]9] 8% separation gels} 1cm 7 o]¢] 39 stacking
gel (0. 126M Tris—HClEﬁ,}, pH 6.8)& ol&3lgod AF% 292 CP-complex F& 7
+8 FYd el AslG B stacking wE= 50V AAGAA gz, g dAdre
H= 100 VE ’%4@9&‘4‘- £8d 2wge 570 nmef A EAESHE T

o

= F

4 FRAFs S @ BAREE oA $&
o= gtk 3= Fig 13 29k}, Fig-
ure 1ol A E wbebgro] 72417ke]  fkfhiB
BEg 454 2 FEH o= FFe o
75t BAX e T4 & & e
A

CP-complex3ys, SDS-PAGEeS] ¢4 =
Z4 89 CP-complex= ry|LlAdgoz 2xT

2 E7=Ele] g}l =, P700-chlorophyll a-
protein complex (CP 1)} light-harvesting

L
=
=
b

'1[ll12

chlorophyll a/b-protein complex (CP [ &-&

LHCP) = &5t} (Markwell ef al., 1978), : : ) .
. - 30) o ol 01 24 i 12h

N Al 397 i SR S R hours after greening

of
£ 7247 Bok 45 FEASle HrREHE Fig. 1. The effect of BA on chlorophyll (s, e)
==l . . .4 and carotenoid content (2, a) in the cot-
58S Hete CPcomplexg el ) vledons during greening of rape seedli-

A= BAEFE 2Aete o (Fig. 2), LB E ngs. Control (s,2), BA (v,a).
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Fig. 2. Densitometer scan of chlorophyll-protein
complexes separated hy SDS-polyacryla-
mide gel electrophoresis from rape cotyl-
edons during greening: CONT.; —BA,
BA;+BA, CPI; P700 chlorophyll a-pro-
tein complex, LHCP; light harvesting
chlorophyll a/b-protein complex, F; free
chlorophyll.
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Fig. 3. Electrophoretic profiles of plastid mem-
brane proteins from cotyledons treated
with Hoagland for 72h in the dark and
then for 0, 24, or 48h in the light.
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24X Z4A o) & S 2Tel wle] BAA = 7ol A
LHCP#9] Fegl 571% By, 4847
A= CPIs LHCPeo] ®obzdg X2
ol gt zEivt FEAL 124 A £ L
58 BAA = FelA CPLs LHCPge] §
AstA HolAE AFAEF 2Agch

M4 o Eie) gifkigid. 397t REEEE
Algl FA & Aol FA = 5] A Aot
04 7k, 24741 7F, 4841 7kA( 9] A &A=t <y
A9 #hE &9 BAFE o)A ¥l m
Z A5 o} (Figs. 3 and 4).

Ohya et al. (1981)2 SDS-PAGEHiE|
ste] Lo)AG iAol A o 30709
whetdld band% FEE uh gloy, E #
A A Aaa e il Ao Az 209 A
band-} £-&¥ e}, Figure 33 404 2=
vhel 7ol AvkA oz 24kd9] = A o]
il #aE oy 443 S
1, dbele] 56kde] wlA e wWE LxE
FaTE HeFa givh F3] 24kd =

A% FAE RHsHel AL w
% BAY x5 o8ld wA dehix g
=

absorbance (§7%nm)

24 56§ kd

Fig. 4. Electrophoretic profiles of plastid mem-
rane proleins from cotyledons treated
with BA for 72h in the dark and then
for 0, 24, or 48 h in the light.
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£ =

A ALY 553 F U3 BAY HEFER 2 €34 L A AL T A
5317 A CP-complexjypi=t A 44 ot Bl Q9] wals zalstglch A% L2d o
& EEEZ 2EL T A5t oA WaEEL 2 $gAAe] vad A Ad5 A4
% Zobgter] 2 4% Fvst gEAcl T B8 o7 qFASe] §FH L] ¥
= AR _4 5334 A3ed 9% zAste g} (Guern and Péaud-Lenogl, 1981).
Grebanier et al. (1979)-& Haa 4 & L4459 A oo BE ALY EA A A
o R HEE AAEY . &, etioplaste] EA ST FH A el AP DA At
= 3, etioplaste] fiAY =¥ £zgoz EAsy} Sdamd R Fhe] SrbulisA,
2.2 5 etioplaste}l o B ETo] EAE Aoz EHINRT}. 2559 A, AA 9
@ Ao 36kd Bl Aol g3, FulAls} 24kdel 48kd el A, AA st 59 kdet 56 kd o
CECECT L |
£ AQANE Sashdol e 24kd B Bool ErHE Ae ¥ 4 Ysivh
#74 % LHCP apoproteine] Z-7}8kb ¥z (Apel, 1979; Apel and Kloppstech, 1978)9]—
o] apoprotein®] H-zlgko}] T 97~28 kd (Eaglesham and Ellis, 1974; Siddell and Ellis,
1975), A& 26 kde} 27,7 kd (Henriques and Park, 1976), 90| 24 kd (Ohya e al., 1981)
ze a2 gl 25kd (Alxelos and Péaud-Lenoél, 1980) ks AJA 2 v] 2] Heo} olulx &
49} 24Xkd] o] LHCP-apoproteingle] S8 gleh. o9& LHCP-apoproteing o 5]
lamellarzh-g- FA3k= AA Dl Ao 26%F A 94 2 ZYP Loz s}
% =), 23 LHCP-apoproteind] 27+ delw oo Aqo] BAZ A593128 & A28
A @o A¢uct £8ag 2 (Ohya et al, 1981), =3+ Alxelos and Péaud-Lenogl (1980)
2 LHCP-apoproteine] A 27]y] 24 ¢ molecular markerg} w75 Felz glov, 2.4 '
#o] A= BAA = o] 4 LHCP-apoproteine] 5354 ¢] el Ho] wpe} djzTof ula %=
Re SR AE RolA @gker s8Iy FrleA T 288 BAY A LHAE Holx g
ot (Figs. 3 and 4). ©]972-& AFE 20] AL B Wl dka 3 Ao 7 k3= eA
v A5l ket A BAXE]AE HZFo] #8te] grana stackinge] H.2 Ex s}
949vhe 32 (Ohya et al., 1952)9 DA v, BAS] zshe Age) A4 @2
o ek A dede mel gt

£9 4% Al A8 AEAY BHE 2 ABAGA Aid AGd] A% 2} o
EA e 92 AAE S5k b iAo S i A
wolzz)o e Hrrl 28 e 2R o] Eo g Qg FrEtnE 258 LR intact
A2 22 WA AR e Ad sHe4el sirdk (Longo et al., 1984). laiszi 9]
B AR AR 6] $EFA AL gold HAFEE 9o} o8d J2AUY &
#E AT T= Yo AAZ Longo et al. (1984)-& G4 f-4 §-2] 1ntact:<]—°ﬂ4+ o] i
A9 el AL BAAY BHE lmdt o, HAeld Ad Tl Y4 2 EAEAE w
flovt inactddol A e BTHE EHE YehlA @3tk 2enE 349 intactAge] BA
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2 Adstd 7 535 2AG 2 AGAAE ou] ZAU EASE E LEELE <
3] delibe BEEEY ArFgoer 238 9 HdA saA BAS 53AF FeA
= W ALE e AdeE A4sH.

thgo 2 nEAEe ¢ FH lamellar F29 34 FH & 2z g Aol T4 F&
3} CP-complexe] CPI 3 CPI (&2¢& LHCP)o]t}, CPI1 3 CPIo& 27 Agds 449
Bol ttaz, gE4s) st xe|ny] A, ol 24, ¥xw%, 2z FF}
Aol A dgo] A2 tzed (Henriques and Park, 1977; Markwell ez al., 1978). 4 # 7
Alberte and Naylor (1975)F ¥ H4ks jack beang] A 1 g4 BAi—]E‘.]-ff_— e Fol Filzh
A4 207 & # BA CP-complexd 4 Z7lo] & &37t 94&-& vosthent, £ 4%
ol A& BAS x#st wahaba &7] (48417 kA MDA A 2Tl W3t BA?QE«HL
g4 CPIst CPI (LHCP)2] &7} 9 Al ql free chlorophyllaters] iz vielykeh
2 w3keg 3709l 72X 7% Ao AAA ez H2Te ¥k CPI CPIE7Ht
dAHE A5 Bole oA 4L veHtr Fig 2). & BAad: F3lar] oA
Ak R @A vebd g ¢+ A

ol A%z He FAAGY YA ddel g BAY FE Ay A4 ™
wE 3EE gt e At ke 2 vehde ¢ F Ach

1 E

A wiwte] vl A= BAY &7-% WY 95t &BEA W (Brassica napus L) F¥
CP-complex® A 2 A3 & ) 2 o] (S S CP-complexd 42 53874 &9 WHEs
A 24A 73t 4847k A o] BAR e o] slste] <z} B4 Het FHFIA 7247 A A= A 9
o AzAe A A eelE, HaAYe wat ATk BAAST Erel4 24kd @A St
A4 9 S6kd 29 E S Faed Pl vetrn. zev, BAAA 9 R o] 44 Ad Hgoh o
& Az v Fojrol, ¥aF A A9 HaA dFe A& dud wet Wi BAY F5
#o o REAoz 4% L& o AL dF AU

& % xm
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