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1 #RFTE

1.1 ##

S8 BT HH % S (Spinacea oleracea) W H b 5% 11
Yo T BRI EERAR (10 emx10 cm) } 75 5
WEAL T = s T 20 Es . 4lidk PSTLAI LHC
T1 PR 26 305 ) 1E = BERLL IR 7 26 5 (OGP) A BEA: ity ]
(1) 3% M it AL (PLAL) I 5 B 197 2 i FH PRI b 17 5k
NEWT R 408 B Sigma 2~ 7], R 2E K70 H
I3 T4k A .
1.2 A&k
1.2.1  PSIIUREAT LHC 1T = 54K (143 85 5 4lifk,

TES B PRE L, A S, K
UAFE ) PS 11 PORL 548 0.8%[) Triton X-100 4bF
15 min, 40 000xg 50> 10 min, YIEEF T2
;35 mmol/L OGP AL¥E 15 min, 40 000xg 2
L 90 min, FTfSUIHE E & T & 20 mmol/L Mes.
0.4 mol/L FEFHAI 10 mmol/L CaCl,. pH6.0 [¥)2Z 1
W . P ETE RE R 4°C 4 NEEAT, Bt
1FRE S AE-80 CAR- AR5
1.2.2 LHC I = 2R 44 Je H 22 A i i vk 40 #fr

LHC IT = 2Rk 1 4l £ 2 7% Schigger %51 5
s RAARR R NI I 2R R A T % e . FF
it E A 0N S AR R B M (7 750 mmol/L 2
KR . 50 mmol/L BisTris. 60 mmol/L OGP
0.1%I I EH IR S, pH7.0), W48 RN 43 B IR vk
Pyl A 4% 8%. FAEZEME S 50 mmol/L
Tricine. 15 mmol/L BisTris. 0.05% Triton X-100
F10.05% i %20 H FR &%, pH7.0. 1 A 2% il b
50mmol/L BisTris, pH7.0. LHCII " £ k4051
ST REA L Laemmlit™ (1) 7 V51047, SR 4% 1k
AN 15% 70 B, Ar B 6 mol/L
MIRE . P o2l R-250 et
123 BRI 2

M Xu 209 v E N e R E A E AW
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B, PRGIRA G HUE DA (% TR IR DT 1R,
AT, HETIECH. 1wl (1505 e
WA AR R SGEAT AT
1.2.5 LHCII =R Mg AL B HL S 1 PG E 4

e B VF T 22 mmol/L 11 Tris-HC 2% v ¥
(pH8.0) 1, HNA PLA, ZELIWKIEN 10 mg/L, {2
WEWAR 1.4 gL, = P4, PG 54
(] # 41 #% NuBberger 2611 714138017, ¥ PG % T
i, BT, FINANEZ PLA, A BE (¥ B 5
W, KA 5 min
1.2.6  WRWCRI2E 6615 2 Hr

W ST ()3 52 K F UVKON-943 UG A 73
O B TR AE B O A5 F R AT . 3
100 nm/min, Z}##% 0.5 nm. fKIR(77 K)PetK
SRPG TS AT A 'G w1 0 E SR Y Hitachi F-4500 52t
Iy GG R EAT o ORI 73 0 A 436 nm Al
480 nm, VK PREE I B EE 5 st 10 nm Al
5 nmo PEM, FEA Chl WKEZHHE 10 mg/L.
Chl K E A1 Chl a/b {1 A6 72 $% Hartmut [£) 777407,
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Fig.1 Native-PAGE of LHC Il with different
Isolated LHC II trimer;
(C) LHC II

treatments. (A)
(B) LHC Il +10 mg/L PLAj;
+10 mg/L PLA,+0.04% PG
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Fig.2 SDS-Polyacrylamide gel electrophoresis of

isolated LHCII. (A) Marker; (B) LHCII trimer
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m%@ﬁﬁxm ARtk ) PS T1 R A LHC

I = AR M JBENE 4 B IR o A &5 AR W, 4r B I
LHC I = ZA&F0 PS 1T FIORL ) 15T 20 sScAH AL, (H %
Big, JUIE PG M EEAF(E 1), H, PG
TrEAE PS IR H by BRI 10%, T 7E LHC I
o 21.1%, L PST sl —ff% . {H7E LHCIT
MGDG #I DGDG W) &8 PS I Ak, 04
LHC I H & F iR 1 JTg 7 iR 41 (3% 2), &I MGDG
H1 DGDG WA AR By, PG IXZ, 11 SQDG
M. PG T EAR R MRS —&, i H
PRI EI(31.1%) . IXFEH] PS I ORE o (1 55 43 A1
RN 1), fEAEARIRBEIRX, T
(1) PG #0475 & & LHC 1L (X . PRIk PG K
B 7S ISR AE 4E R LHC T = 2R R 45 44 Fn 1)

Table 1 Comparison of lipid classes between PSII and LHCII

MGDG DGDG PG SQDG
% polar lipids
PSII 50.2+5.8 31.42.7 10.4+1.3 8.0£0.4
LHCII 42.7+6.1 28.7+2.0 21.1+2.5 7.5+0.6
Table 2 Fatty acid composition of glycerolipids in LHCII
16:0 16:1(trans) 16:3 18:0 18:1 18:2 18:3
Fatty acid
%
MGDG 6.7x0.4 13.7+1.2 4.4+0.3 7.0£2.2 7.3£1.9 60.1+8.8
DGDG 8.8+0.4 2.2+0.1 4.0+0.5 6.2+1.6 4.6+1.2 77.6x10.1
PG 18.8+1.1 31.1+4.3 4.3+0.1 5.9+1.0 13.4+2.1 26.6+4.3
SQDG 33.7+£6.0 3.8+1.3 6.5+1.1 8.1x1.4 11.6+2.0 36.7£5.2
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R, P T AR AR YK T, AR 1 AT
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LHC Il Biffi At 1 S5t %= M PG T4 n] LB il — 58
PR, JeAh, Bk PG ISR AR M LHC T AT 4%
FE T R, RATLE SN PLA, Ab B
LHCI 5, —SRARMRERRLT FAk, M PG X
A PRAR T R A, XSG PR T PG K
LR ST 75— W IR A LHC 1T — 3R AR W B il
A I VER . TTRE R PG L& 14y 5 g 1
FRBERIVE AR N (0 2 B 1 AW TR i e A FH ) 3
B EE IR, WA 2 JRBE 1) = 25 1 R A e
FEE TR PR |
2.3 PLA, I3 LHC I S i 4348 5200

AU LHCII MRS PG A HELR, Wtk
PG 513201 LHC Il # 4k = SRR G5 R
AR 2R TAI T #5519 LHC 11 54k 11
W 293 KO FMKIEZOE (77 KO Jeik, I
AR, L4 R 8 T 3 FIE 4. A
X =AM S, $RALE 475 nm (Chl b)),
655 nm (Chl 5) Fi1 675 nm (Chl a) =AW K[
W W B (B 3), XU B4 A%
T, BHEMZRL MEGRERETE
=, K] 4 Pros g = SRAEFIHARE 77 K 96K S
ARG . =Rk, HIM483 b 771 480 nm

(RIREAE R AT B 1) 96 i v T 4% 3% 0 93
T 436 nm [1RF IR BOR 19 B IR 98O0 Kk ST (]
4A) . TAESAR Y, 480 nm ¥k 15 3 ) A 5 1 izt
KT 436 nm Wk &S0 (8 4B), K PLA,
WP FHEUTERER b T KRR . PR GE T
(K 4C), =ZR4K 480 nm (HEEZE b ML N &K
AU RO EIR 5, 1T AR A [, 480 nm
IR R T2, X[ 475 nm WG T R
28U, [FN AR IS BL T 470 nmo (Chl b)
1485 nm (Cars) WIANFIHIBE R, WTRLEH,
PLA, b2l LHC I L45 &M 535952 8] T A F
FEE M, Mt g s b oW, LB PG
AN R f5, LHCILAE 480 nm 4t
BRIV 2 R R, DSk R 2R 3%
b BN LR ER o MRERAL ISR 2] TR KM%, JH
W miHE MRS T EHEABREIN SR o« GRILA
PR G L) . X gt LRI PG IRA 4ERF
2R 3% 45 A RS S e re Ak s D e AE

LHC I a4 PR AR mT e DL WA 7 T
JiR: —& PG 5 &y il s KE ] ) B4
G, BHPGJE, BFES TN R B TR
P AT B T PG WAL S 8 = R AR 5
Jii s LHC I 2% [0 45 14 AR A 5 S 035 4 AR A 1 2
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Fig.3 Absorption spectra of LHCII trimer and
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Fig4 Fluorescence emission and excitation spectra of LHC II trimer and monomer.
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THE MEMBRANE LIPID COMPOSITIONS IN SPINACH LHCII AND THE FUNCTION
ROLE OF PG IN LHCIT AGGREGATION

LENG Jing, LI Liang-bi, CHEN Hui, XU Yi-nong, KUANG Ting-yun
(Photosynthesis Research Center, Institute of Botany, The Chinese Academy of Sciences, Beijing 100093, China)

Abstract: Light-harvesting complexes of photosystem II (LHCII) was isolated from spinach chloro-
plast by ultra centrifugation after non-ionic detergent treatment. Native and SDS denatured polyacrylamide
gel electrophoresis analysis indicated that the complexes existed in heterotrimer form and consisted of
three polypeptides with molecular mass of 29 ku, 28 ku and 26 ku respectively. Lipid and fatty acid
compositions in complexes were determined. LHCII had the similar lipid compositions as PSII, but the
content of phosphatidyl-DL-glycerol (PG) with unusual 16:1-trans-hexadecenoic acid as the predominant
fatty acid chains in LHCII was much higher (21.1%) than that in PSII (10.4%). Treating the trimeric
LHC II with phospholipase A,(PLA,) could induce the dissociation of the complexes. Reaggregation of
monomer occurred after adding PG into dissociated LHC II, which suggested PG is directly involved in
the trimer stabilization. In addition, The absorption band at 475 nm, 655 nm and the fluorescence excita-
tion peak at 480 nm decreased obviously in monomer, indicating that the energy transfer from Chl b to
Chl @ in LHCII was effected after deletion of PG. It was concluded that PG not only played an impor-
tant role in trimer formation but also effected the pigments binding and the energy transfer within the
LHCII.

Key Words: PG; LHCII; Aggregation, Pigment



