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Stabilization of Membrane Proteins by Benzyladenine
during Wheat Leaf Senescence

Jin, Chang-Duck
(Department of Biology, Kangweon National University, Chuncheon)

ABSTRACT

The effect of benzyladenine (BA) on lipid peroxidation and compositions of total insoluble pro-
teins and chloroplast thylakoid protein from wheat primary leaves during senescence in the dark
was studied. BA (1075 M) treatment prevented conspicuously the loss of chlorophyll content and
soluble and insoluble leaf protein contents in senescing wheat leaf segments during 4-day dark
incubation. Under the BA treatment, especially, the level of insoluble protein was highly maintained
than that of soluble protein. Also, the increase of malondialdehyde (MDA: the peroxidation product
of membrane lipids) content was inhibited in the BA treated leaves. Three major polypeptide
bands in quantity corresponding to 57, 26 and 12 KD molecular weight were clearly resolved with
other minor bands by SDS-polyacrylamide gel electrophoresis (SDS-PAGE) in the insoluble protein
fraction. The insoluble protein profiles of the control leaves showed a remarkable decrease in
the intensity of the 57 and 12 KD band except for 26 KD band in the 72 h dark incubation. This
loss during dark incubation was reduced by BA treatment. More than 20 polypeptides were resol-
ved in the chloroplast thylakoid membrane fraction with the most prominent bands which are
59 and 57 KD (o and B subunit of coupling factor: CF) and 26 KD (apoprotein of LHCP). The
changes in thylakoid protein profile during 72 h dark incubation showed the rapid degradation
in control, but this degradation was prevented in quantity by BA treatment. The above results
suggesled that BA would inhibit the peroxidation of membrane lipids, thereby preventing the
loss of membrane proteins which led to the maintenance of the membrane integrity including
chloroplast thylakoid.

M =2 al., 1989; Nettleton et al., 1985; Bricker and Newman,

1980).2 jelydc), Brickere} Newman(1980)-2 3%A9

do] =471 AR o ALpRedd TAHE 8T =4 WRZe|ET AR A Aleles 2RFA sl
tlake] shbe Alz:ete] FE|PAbeleh k4Tt Ao A 7F veht o5 Sl e] wslsl Zekd g EAY] 2
Eate] gk Eake 2] Fadh A8l T3] H(Puka- FAell G AE Zelzt B ustgon, =3 Soudain
cka, 1991; Pauls and Thompson, 1982)3) t{Ee] 2hgha E(1992)-& o aFal ErhE Dol ) d=kg Fa]sle]
Ao Aslatx WEWSoudain ef al., 1992; Hashimoto ef &2 Hed w2 A FAghlale] Wiy adsted
dodo] ML gl wAHAle) o] E uitalalel wilele]

TR 19003 % L8 et te $AGAEEED  AF
90-407) e Lol 2 A9 o

117



118 Korean J. Bot.

232 9lA] e 4Ao|thHuffaker, 1990; Casano et al.,
1990; Dalling and Nettleton, 1986; Gardner, 1979). =<t
W2 e g4 A F= g v slsAd g AAe]
A Ek-g-(Pukacka, 1991; Pauls and Thompson, 1982;
Gardner, 1979)¢] 3leh

Lurie®} Ben-Arie(1983)= 43 4d=te) EZa4 wH3zlsl
o] 248 W] 7] o] Wil wpAiehi e
s e 295 EHFcta ok Paulse)l Thompson
(1982)2 alf|F o2 9 &) Al FAY AEWN mic-
rosome®t8] It EAte] ME AT ARFIAH FA
327l benzyladenine(BA)3} halstae] &35 2 4}3)

eli=d] oju] &Xe4] 7}sfxl BA2} propyl gallates) Z-a

it MDA 44< "-‘121]%]-1 ZFeb8d ¥t mic-
rosome =ieielal dhere] 2AlE AAtg-2-2 ¥ WE v
gl

aHBEE § AdeAe malFE DA DG Axw
APz AR o ]- 22 A EEEed o
73l BA7} AxeA)de] Hagabg o $445 B84
Quras) Folebd 220 9S4 Pekmol=e] b
A 249 A mHE dgE Bz sk

ME W

MBAIZO| M7 B Mp|. B AP Aed Y
(Triticum  aestivum L. cv Chokwang)-2 =] F-o3 el 4]
Bople $302 27, B Ae] 2 FAE AHe

% 1% sodium hypochlorite -&-<e) 1027} wHFo] =wd
é:}i?-a}gil:]-_ Aad SAE AAe 3 3x(Toyo No. 2)
3#o] Fojal RHH Ezagd £7]AL5X115X10
cm)oll 20 mi8] BR-TE W 64704 FF5 ol 25+2
ce 2 zAF 20 WmPe] A% =7ste] Aok
Well4 6Lz wro} AAA|Zch

69 F A 19 T 1M s} ARET AIT 6om
Zo)g] JdAHS Azldlo] 10 mM Na-borate &-%-2H(pH
6.0)7} 107° M Benzyladenine(BA)e] £ gt=o] gl shol
7+ 15mi9) wAle] 10744 =Hoxm 2o zAe] uleks|y)
oA ohA) 497k Pdatay A oR xHF FEA
Fch

o 3 ciE ahekel 3. Q=24 gape ol
HE 80% o}AE(0.1% CaCOy £ wlalat T ¢
+2(1,000Xg, 10 min)&ked €& AbAlA2 Arnon(1949)
el olel Ao de) e ghum slake
AL 01M Tris-HCIpH 75) 8o °i al 2] 5
LA122(20,000X g, 10 min)sked o]w) 2oiz] pelletL-
2.4 ol 2l AR Rstal v A] Akl E ] ml'.—_._— 2 5}od 4]
% 719 15% TCA 49 1mie 7F5ks 2447 ekt

-,

O
ru{rc B S R )

P

Vol. 35, No. 2
Bisle] 92 ohae Lowry $(1951)9) whfez =
Aapch B84 d ek Hashimoto 5(1989)8) W

W o7t MEgsle] AAslelen AL YA4RE s gL
pelletg 4] 0.1 M Tris-HCI (10% SDS T3 b4
LE wialgt F o] ohaE-5 25Tl 24]2k Al okslm
AEAdE2(30,000X g, 30 min)ste] oju & AL
A2 23le] ozl ke AX) sl

gd=Ael =22 R =2fZolE2e F£E Mur
phys} Walker(1982)2] wlwlof e} 2 A 1gezre] o
ZAE FF3te] Nettleton F-(1985)2] Hile] 2l& 3%
(w/v) Ficoll #41R-8]5 o]&&le] L3 intact PEZAZ
itk 100712 GAR(} 3¢ A# =2 Waring blender
Well 30 m/e) H 75 FE8 2kF(50 mM HEPES-NaOH,
0.33 M sorbitol, 0.2mM MgCl, pH7.3)3} 4 d2 x
£03 52323 vl sigl.em, o) npi<& 872 cheese
cloth2 23] o=}A]# ojzlel-g Az J4E2)(1,500Xg,
10 min)3ted crude HE4 pellete Agich t}x] o] pel-
letg& 1m/e] #=Hg 2hEof(25 mM Tris-HCI, 05M suc-
rose, 1mM EDTA, pH7.8)2 % #H=tA]7| o] detd-s
3%(w/v) Ficoll® (3%, w/v, Ficoll, 26 mM Tris-HCI, 0.5 M
sucrose, 1 mM EDTA, pH7.8) 8 mi8] A2 H=aF
loadingdk o}& 94122](1,500X g, 10 min)&te] GZ A pe-
llet2 @ ¢]71e ki) Aekr)g]l 3 3% Ricoll?e 2 A
At stgn) o)d 22 intact ‘t]iZﬂ pellet& 10 mi9)
Hetd ob3el e 7 washingdle] Ficolle] AA=
QEA) pellets Lglct

gzeleet 52 G224 pelletd 2mlg] lysis 95
H(25 mM Tris-HCl, 5 mM MgS0,, 15mM KCl, 0.04%,
v/v, mercaptoethanol, pH 7.6)ef] #eti]# %2z eog 7
oogl &oflalRe](1,500X g, 10 min)dhgdc)h o]a] Abalel e
M2 F& pelletd lysis 2o g ¥ | washing
sl dalze]lE AR o]&3lyr)

=84 oz EaT0|E CHYEe H2|d
44 il Ad) dejge|x childe) Ay EAL
Hashimoto $(1989)3} Laemmli(1979)2] vl e alz} SDS-
PAGEH 2.2 AAlzlgich iz gel 0,125 M Tris-HCI
AFNB% SDS, 5% mercaptoethanol, 10% glycerol 2
0.004% BPB %3}, pH6.8)S HX3] & = 100Ce %
Ze| A 38ZF kel o] A|RT 12.5%2] polyacrylamide
gelell loading®le] #7]d-Fatgic}). oo EA}sk marker®
4] BSA(66 KD), Egg albumin(45 KD), Trypsinogen(24 KD)
3! Myoglobin(18.8 KD)& AH&-515 0] gel Abell4] £al#
bl A band-£-2 Coomassie Brilliant Blue RZ o A3 &=
=l A)# DensitometerZ AH: 520 nmel| 4] scanning &}
e,

MDA(malondialdehyde) Er2to] =&,

Skl

S5 BN,

MDA &Hake



June 1992

S
o

content

{ Lg-leaf segmenf’)
[y LJ
(o] (o]

Chlorophyli

S

0 ) .
a 1 2z 3

Days after excision

=~

Fig. 1. Changes of the chlorophyll content in senescing
wheat leaf segment treated with or without 10”°*M benz-
yladenine for 4 days in the dark. ~O-, Control; —@—
Benzyladenine.
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Fig. 2. Changes of soluble and insoluble protein contents
In senescing wheat leaf segment treated with or without
10 *M benzyladenine for 4 days in the dark. —O—, Con-
trol; —-@-, Benzyladenine; ——, Soluble proteinl;
————— , Insoluble protein.
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Fig. 3. Changes of MDA (malondialdeéhyde) content in
senescing wheat leaf segment treated with or without
10~*M benzyladenine for 4 days in dark. —O~, Control;
—®@—, Benzyladenine.
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Fig. 4. SDS-polyacrylamide gel electrophoretic scans of
insoluble proteins of wheat leaf segments incubated in
the dark with 10 *M benzyladenine or not. Dark incuba-
tion periods are Oh, 24h and 72h, respectively. Each
gels were scanned at 520 nm after Coomassie Brilliant
Blue R staining.
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Fig. 5. SDS-polyacrylamide gel electrophoretic scans of
chloroplast thylakoid membrane proteins isolated from
wheat leaf segments incubated in the dark with 107° M
benzyladenine or not. Dark incubation periods are 0h,
24 h, and 72 h, respectively. Gels were scanned at 520 nm
after staining. Symbols of a, b and LHCP repressent the
a and B subunits of coupling factor (H*-ATPase), the
apoprotein of light harvesting chlorophyll protein comp-
lex, respectively.
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