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BiRiE REOAR

L2l HREFRERTFEREABEENIE

FUEEREMTFHRERIER 2 AEWE T BEME
BAERBE BRFEERAZHEBELKE,
B F 30 mmol/L BEMMZE B (pH 7. 007, #
TR B TE VK 18 1) & 1 F JE 47 48 75 3 B B (Branson
sonifier 250), 4§ Th & 40 W, T fEHT & 60 min, ¥
BEHEEREZEHEBRT 4°C.10 000 r/min B.L 10
min(Eppendorf XX HHE L), BLERE, FE
TIVE,. B FHE®T 4 °C.45 000 r/min .0 30 min
(Beckman TL-100 E X B HEREE LI, BLE K
FERZLEBR AEMBIERIE BRAREE, —70
CFRE.
12,2 FAPEERETFEREELEBEENSE

AEEXMFEMKBEREE, A 30 mmol/L
BRHE BB (pH7. OW8 2 K. B T RB A SR,
AP R RS T, K O A R R (UL-
trasonic Processor, Cole & Parmer, USA), I % 60
W, 3 min, 3t 30K, BAREKEESEHB®R T ¢
‘C .10 000 r/min B> 15 min(J-14 ¥ F,J2-HS cen-
trifuge, Beckman, USA) , B.LEHREF XU, K
FE®T 4 °C .40 000 r/min B.L» 1h(Ti-45 ¥ F,L8-
80 ultracentrifuge, Beckman, USA) , B OB H )G, 3
ZLER WETRE,FHAZRRERIE BALE
J&,—70 CHKEBIRTE.
1.3 BHAAEABLELRAERAE
1.3.1 PSIEHBE

PSI B4 &% A Clark %4 s 4% 8 5 (Hansat-
ech CBID electrode, Hansatech, UK), H X % ¥
(methyl viologen ,MV) fEF A T8 T2k, AT H
FHE kR 51 3K ifn B8 Y (ascorbate , ASC) H 2, 6-di-
chlorophenol-indophenol (DPIP), {EMWEd B,
HH 2.5~5.0 pg MEEEEK— 0 PSI G B MBI W
EW® . WEK: 30 mmol/L Mes (pH 8.0), 3
mmol/L ASC-DPIP, 0. 1 mmol/L MV, 6 mmol/L
DCMU (dichlorophenyl dimethylures), 6 mmol/L B
B (methylamine) , 0. 01 mmol/L KCN, BRZ&KH K
1 mLPF7,
1.3.2 PSIEHME

PSII B 3G tE F Clark Y 41 &8 1% 31 &8 (Hansat-
ech CB1D electrode, Hansatech, UK), 2, 6-dichloro-
p-benzoquinone (DCBQ) Algk M LR (K Fe(CN), , #E
HALBRFEEMELBSTHEFEBEEN HO
BATHF3Z& DCBQ M K, Fe(CN),; . FHHEWME T
B, 58 2.5 % 5.0 ug R EHN—1 PSILE R EM
BMERKT. #EH:1 mmol/L DCBQ, 1 mmol/L

K;Fe(CN)s, 25 mmol/L Mes(pHS. 0), 10 mmol/L
NaCl, 20 mmol/L CaCl,, 1 mol/L glycine betaine £
SKARBR 1 mLI,

2 HRMT#

RERRUET 2 BBERBRTEMEFAL
BEBEARENEESRE R pHWXR.
B1RTLAE G R ETE 13~22°C AR AP, PST %
HER - EARGREM B, E 18 CRHEATFE
M FARXBEE L PSINEEEELDRR, 25
4 570 pmol/(mg. h) F1 406. 13 gmol/(mg * h),
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Fig. 1  The relationship between PSI activity and

temperature on the thylakoid membrane of
the sporophyte and gametophyte

JE3Y 2 3201x B EIWEN 15 pg/mL
light intensity 2 320 Ix, concentration of Chlorophyl 15 pg/mlL
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Fig. 2 The relationship between PSI activity and

light intensity on the thylakoid membraneof
the sporophyte and gametophyte
HEXN 18 C. MR EWBERN 15 pg /mL

temperature 18 C, concentration of Chlorophyl 15 ug/mL
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BRIRE REXER

B 2 AT, IR AE 1 980~3 730 Ix #3A 75 M
MPSIBEHGER - EARGRENBEE, Yt
WA 2320 Ix BT FARME FHELXEEKE E PSIH
HEERLBNER, 45K 570 ymol/(mg « h) #l
406. 13 ymol/(mg * h),

HFEME Tk A2 BB L PSIT 035 B
BERELEAR@EDER ATFEEEAREM L
PSII 7£ 18°C A} H B 4K 3 %, 2 470. 25 ymol/(mg -
,BF 15 CM20 CHREER MRAAGTRT
PRE k3 WAk T PSIT 05 ¥4 FE 18 5 7+ 5 1 30 R 1
HBEY RRBEERENY 614. 25 pmol/(mg » h), ik
R E R 13°C,
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Fig.3 The relationship between PSII activity and
temperature on the thylakoid membrane of
the sporophyte and gametophyte
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Fig. 4 The relationship between PSI activity and light
intensity on the thylakoid membrane of the
sporophyte and gametophyte

BEY 18 T, S EEENR 15 pg /mL

temperature 18 °C ,concentration of Chlorophy!t 15 pug /mL

B Ak RN EEEB A, SRR TEER
PR IR — A AR A, LT RE R R AR A
—RELJE XA R HE— S W KRG SEEN
HE. BFEEELEER L PSILEHHENEF
2,063 2 800 Ix Y M | E R B A, W LUK R 573. 3
pmol/(mg » h),

F3F 4 RIAE Tk 7 A 26 B4R X PSI Fi PSITL 89
WEHETE pHS. 4~10.4 EEIR AL LE s @ 6, 4
BB FRE RS PSIEM AT
K, pH 5. 4 B FE R F Y 242. 4 pmol/(mg
hy; SHHERE FEREEREEEEE PSI M4
HFRER, KR EELE pH 10. 4 B h 219, 68
pmol/(mg * h),
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Fig. 5 The relationship between PSI activity and pH

on the thylakoid membrane of the sporophyte

and gametophyte

WHEX 15 T, kA& 2 320 Ix, HEZRIKHR 15 pg /mL

temperaturel5 'C, light intensity 2 320 lx, concentration of
Chlorophyl 15 pg /mL
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Fig. 6 The relationship between PSII activity and pH

on the thylakoid membrane of the sporophyte

and gametophyte

BEFH 15 T,EEN 2 320 Ix , MR X 15 pg /mL

temperature 15 C, light intensity 2 320 lx, concentration of
Chlorophyl 15 pg /mL
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PR ikE RERE

KWK E PSIT 8 #E R pH 8.0 B2 1 037. 78
pmol /(mg + h), BEF K B {k 2 M PSII 15 #: FE
PHELXRFHE, KB A ERE pH 8.0 it}
394.2 pmol /(mg « b), BB FHE pH &4 F MK
fEE,

FERRRFHEARFEEBWER EEERRE
HYREEE BN T TR BELEEBE
ARLXARSENARAMEKFELE L, RFEEX
BTREEKESRNTD METARUEEKE
BHEREY B TFAKFENARTRART =
2 X 638 A B KA R R R E N MR R, AT B
BMTHAEREFTHENZER, Prakash" U %8, Cucu-
mis sativus FHEELBFHAEXRRER . SEREF
LDHEARES HEEFFHRAEREETL,. h
BLHEW , RERE . 638 A pH FRBER BTN
RTFARNAREEEN AR, BT F_ERE
REDESY LN TENHRES FHARERF
BLXBERTIEY, HRBE. KB pH X K H 4
RBEFHRARTFHRABEBR L AREFHENE W,
EEMAREXRECREAFEHNNRE WET—
BOHAEFEERNESEEONER, ATTAEEE
BN LBEMRBUTIKE.

ik AMRSE DS 4 W% E A Gregor Madej
A &L T, B o & # Verena Linhard 89 # R ¥
B,
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Abstract : Knowledge about the structural and functional alterations of thylakoid membrane proteins dur-
ing ontogenesis is very few due to limited. availability of pure, stable and homogenous thylakoid proteins with
high activity. In this report, thylakoid membranes were isolated from the sporophyte and gametophyte cells of
red alga Porphyra yezoensis. PSI activity in these membrane preparations was first measured by electron
transfer from ascorbate/ dichlorophenol-indophenol (ASC-DPIP) to methyl viologen (mv); PSII activity was
analysed by electron transfer from H, O to 1,4-benzoquinone, with an oxygen electrode ( Hansatech). The re-
sults showed that PSI from both sporophytes and gemetophytes had the highest activity at a temperature of 18
°C and light intensity of 2 320 lx, it was 579 and 406 pmol/(mg. h), respectively. No obvious changes in the
PSII activities within the same range of temperature and light intensity. A slightly high activity of PSII from
sporophytes was detected at 18 °C and 2 320 Ix, where oxygen evolution was 499 pmol/(mg. h), while the rel-
atively higher activity of PSII from gametophyte was 573 pmol/{mg. h}, obtained at 13°C and 2 800 Ix. The
activities of PSI and PSII were also measured in the pH range from 5.4 to 10. 4. In comparison with gameto-
phytes, the PSI from sporophytes was more active at lower pH, with the highest activity at pH 5. 4, that of
gametophytes was at pH 10.4, On the other hand, the activity of PSII from sporophytes was significantly
higher at pH 8. 0, and oxygen evolution reached 1 038 pmol/(mg. h). However, the activity of PSII from ga-
metophytes showed no significant change in the same conditions, the activity was 394 pmol/(mg. h). These
observations imply that the composition of subunits and organization of chlorophylls might be different between

PSI and PSII protein complexes in sporophytes and gemetophytes of Porphyra.
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