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Study on the Spectra Properties of Cotyledon Thylakoid
Membranes in Chlorophyll -reduced Rapeseed
Mutant Cr3529 and its Wild Type

WEI Hui-min, CHEN Yun-wei,ZHANG Nian-hui,ZHAO Yun,DU Lin-fang*
(College of Life Science, Sichuan University, Chengdu 610064.China)

Abstract: From 10-day old rapeseed (Brassica napus 1..) mutant type Cr3529 and its wild type 3529, the
cotyledon thylakoid membranes were respectively prepared and a comparative study on their chlorophyll
composition, room temperature absorption spectra, chlorophyll emission and excitation fluorescence spec-
tra and protein influorescence spectra was conducted. The figures showed that lower Chl (Chl ¢ and Chl
&) but a much higher Chl a/b ratio was in thylakoid membranes from the mutant type than in those from
its wild type. Furthermore, the chlorophyll fluorescence spectra indicated, on contrary to that in wild
type, Chl a rather than Chl & in the mutant type is responsible for harvesting light and being excited by
light. In addition, composition of proteins on cotyledon thylakoid membranes also changed in the mutant
type, suggesting by significant difference in protein influorescence between these two kinds of membranes.
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Table 1 Analysis of chlorophyll composition of cotyledon thylakoid membranes in the mutant rapeseed and its wild type

B AR R TRk
Wild type cotyledon
thylakoid membrances

S5 (A i S o 26 4 Uk
Mutant cotyledon
thylakoid membranes

FEARAK /B A LI S T g
Mutant ‘wild type
thylakoid membranes

Content of Chl a(mg/g) 0.395=0. 003
Content of Chl b(mg/g) 0. 140=0. 004
Ratio of Chl a to Chl H(w/w) 2. 8190. 007
Content of Chl @ and Chl h(mg/g) 0.5352-0. 002

0.229+0. 005 0.5809
0.062+0. 006 0. 1487
3.650x0. 010

0.29240.004 0. 5465
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WL E B 1,a 7R, BFAE RN EE 7 oh 2 ek E
B A 680 nm £L 5 X F K W& F 440 nm % X

BRI EAN] 55 R Chl o 89 Qx #1 Qy X AR
;420 nm A H KRR EEM S E o 5 Cyth559
BB . 500~460 nm AHEHE b EHEI ;472 nm
Bt 3 B J W A 650 e b /NI I S Chl b 0% I .
KKK F LB EF RO EE . HRL
W W U g o7 B ED R BT R ) - Chl o 76 21 5% X A4 W% ik
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Fig.1 Room temperature absorption spectra of cotyledon thylakoid membranes in the mutant rapeseed and its wild type

In a and b, the membranes are suspended in buffer C(100 mmol/L. sucrose,5 mmol/L NaCl,10 mmol/1. MgCl;,

10 mmol/L. NaF,10 mmol/1. HEPES-NaOH.pH 7. 5)and in 80% acetone.respectively
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Fig. 2 Chlorophyll fluorescence emission spectra of
cotyledon thylakoid membranes in the mutant
rapeseed and its wild type

The membranes are suspended in buffer C at the same concentrantion
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Fig. 3 Chlorophyll flucrescence excition spectra of
cotyledon thylakoid membranes in the mutant

rapeseed and its wild type
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Table 2 Comparative analysis of the fluorescence relative intensity of cotyledon thylakoid

membranes in the mutant rapeseed and its wild type

Chl 35t 5 ¥ A BUR v 33

Relatve intensity of chlorophyll emission

quﬁ‘?}‘]%‘i}fﬁ)’iem and excitation fluorescence Fidbogo/Filisw  FiBlss /FS80 o
Fiidfsso Fél¥eso F&s F&%;
B R 3T RS AR
Wild type cotyledon thylakoid mem- 0. 36 0. 39 0. 39 0. 47 0.93 0. 84
branes
SR A i ST 0 A 0. 34 0.29 0. 30 0. 34 1. 14 0. 98

Mutant cotyledon thylakoid membranes
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Fem. BPAERISR i R 278 nm KK
B et .330 nm fitER 1 MR ST (KB 4,a);
295 nm {H K & B, 7E 319 nm Fl 337 nm AEF 2
MR RNIEE 4,b), SHARMPEML BT
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Fig. 1 Proein influorescence spectra of cotyledon thylakoid membranes in the mutant rapeseed and its wild type

In a and b. the wavelength of exciting light are 278 nm and 295 nm respectively

3 W i

H i B ZE Cr3529 2 & Byt b 755 #1 DES
=2 LR XA U F L A e N

ALBUFOERNERRAVE . LF 10d 1
2 AF VR RN EF A AL S F b o A RHE B BAKIR,
FTREABETAESEH S HTAGENE. 4
WERER SR IMHERMEHREREERFIHY
MHGEEChl« MIChl HEEWEKTFHEMEE
BF A 54%), 3 H Chl 6 kb Chl o B R EZ (%
AR Chl a/b BILLIER 3. 6.1 EFAE B R 2. 8) (%
D.EAHFRER MERSEWMENPLOESHH
MARKESWOEE R AEEdRE " . KA
AR T IRmE R RN EA LS
ot E R . PSTREASH N FERALORES
P 1 (LHC 1) FBE.PST .0 LLREkE
KRGEE HEHREM CPA7T MCPA3 HAotk, AL

6 8% B 2R 19 P IR S 3 0 WL ) %8 A R 3 T b
REARBEEAHAMNEANE O TREKREHF
Bt RMEF M RBERBRSARZHEAAT
Foi s E AR A S A B MEL LS.

4R E 90 & S e RS (B 2) R, R Rk
FohRERR E PSRN -0 B9 & Gt 58 LR
K. U RESHHERE RGP RENRHLEE
TR R M IOLBROLIE (8 3) 8RR
KM R BRBEM TR R R BAR PR, &
IR A SR R ML RE A BE B Bk . i
— 5 HLEBE 3 Ot S S e B0 A 0 4 A X 3R R (R 2)
R Y HL FE M P E T8 AR XM S
B A RUH L L AT T Chl 6,238 kv Chl o 938
RES SR . R Fileo M Fln B9 LR 5 T B
AR X RW AR T Chl 6. Lk h Chl « 9%
BORREN ER IR TR R R E 2
ET Chl « M HABOBF WM KAEL B PST
BURE L



http://www.cqvip.com

0000 hitp/iwww.cov e

2 BB HL SRR AR Cr3520 TR AR A 1 R BE 5T 255
SE LW
[1] MULLET ] E. Chloroplast development and gene expression[J1. Annw. Rev. Plant Physiol. Plant Mol Beol. » 1988, 90; 560—566.

(2]
(2]

(4]

[e]

(7]
L8]

9]

JANSSON S. The light-harvesting chlorophyll a/b-binding proteins[]J]. Beochim. Biophy, Acta, 1994, 1184; 1-—19.

HERRIN D L, BETTEY ] F, GREER K. JSCHMIDT G W. Regulation of chlorophyll apoprotein expressin and accumulation[]J]. /.
Bio. Chem. , 1992, 267: 8 260—8 269.

LIN H HOWE#). DU L FGEMA) . JIA Y J(BEM). LIANG H GOGRE ). YANG Z SH(%#£). Isolation and comparision of
thylakoid membranes pigment-protems from wild type and mutant barley[J]. Acta Bot. Boreal. -Occident. Sina. (FiILHHPIR) . 1997,
17: 34—38 (in Chinese).

ZHAO Y. WANG M L. ZHANG Y ZH. DU L F. Inheritance and agronomic performance of a chlorophyll-reduced scedling mutant in
rapeseed (Brassica napus I..) and its utilization in F1 hybrid preduction{J]. Plunt Breeding. 2001, 154 [31—135.

RINTAMAKI E, KETTUNEN R, ARO E M. Differential DI dephospharylation in functional and photodamaged photosystem 1 cen-
ters. Dephosphorylation is a prerequisite for deérzdation of damaged DI[J]. .J. Biol. Chem. . 1997, 271(25): 14 870— 14 875.
ARNON D I. Copper enzymes in isolated chloroplasts. Polyphenoloxidiase in Betu vulgaris(]]. Plant Physiol. . 1949, 24 1—15.
PORRA ] R. The extraction and assay of refractory chlorophylls and a simple method to correct data from Arnon’s equation [JJ. Current
I, 237—240.

YANG SH HUZBES) . DU L FOEM ). ZHAO Y (X =), ZHANG Y ZH (3 3 1E). Study on the thylakoid membranes from a
chlorophyll-deficient oilseed rape mutant at bolting stage [J]. Acta Botanica Yunnaica (=B EBHBIIT). 2001, 23 (1); 97— 104 (in Chi-

Research in Photosynthesis, 1990, vol.

nese).

EE(HMBF MG . EWRARSEYWIE)
(CSA-BB)2003 £ R EHIFIZ 8

£ ECRIBF R SO AL RS AR 54 T2 92003 4E iR St R 80 ) 644 B Hp h E BT 17

F(BEKFERHHEABBT,#51% Q Serials Source List for Biotechnology and Bioengineering) . 7Ei% ¥4
WORB BRI BT S BB AR EMTRBEES N 3 M

(1) Core sources : 8.0~ 81 A, 4 816 02 W A5 (2) Priority sources: L8 ), I 50% UL E;(3)

Selective sources : JEFHA T, YLk 50 LAT .

17 4 R o8 | EREW 1Tl 4 R B8 | KRE
LER Lk 1000-4025 | #HMT | P EILRERER 1004-1540 | JE#E T
W VE 2 4R 0253-505X | BEFRMIF] | FRETRFFMCGER | 1001-0742 | EFEHAF
MMBFIE (ESCHD | 1001-0602 | EFEMITI | BERLKFER 1006-7817 | ZEFEH T
PRSI EAY¥MR | 1006-687X | EHEHT | ErRWASER 1004-411X | EFH T
LEBIESWIEER | gs0a050 | mmmn | MLFEKEEMET | 1000211 | e
Az 4 1008-7303 | HHHIH | FEB¥.CH 1006-9305 | JEFEHF
T K 5 A 1009-2455 | HEHT | FEBS.FE 1009-2757 | EFM T
LAIAT T tossc020 | wAMTI | MlkF¥ 1001-7488 | ZEFEHA T
FER L KRFEFR 1007-4333 | EHH T

(R # R



http://www.cqvip.com

