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(FEMERTRBELEYFTHRFRLRE FH 266071)

RE  TI196F—12 A, AT RR D 2B C-BRERD, HARER LN C-%
BEAS FAAREARMMYERAEEBTHE. SGREXU. CEEBEASP TRFEERER
BREBKERAEESHAEEORNGE SR NMifEaErmEHENEREG CEEER
53T 240—245nm WA K G =E T e, CHESREWERE ZCE; FiERHN,
EHRAETH C-BERAS TR, AERBRETEM T2 FRBMNEKX, T 5T
SFREMIFABRE., XENTTELIFR C-RERAS FRAHSHRENEWRIE.
X  HIBEE C-BEEL 6 FEREEMRE OLEE
FERSET  S9174

HEHEAFETESE 48 REA—SPEMEF, ERASERARER LA
BEEL. FREBEAMNHFRSEARITAAEAIEFCRANERSEEUREHRE
BEAWRZEAMN*RAFAEENE X (Glazer, 1980). CEEEARTEFETES
T -XEEED., EHNEEET CEREASREREREIREEO R EMN
RNHEF5%.1988). C-BEBEARMaMPERAMAE. Schirmer % (1985, 1986, 1987)
EXARE () WEEEWHTTHR, BEBBRRET CEREANHRTR Y X
WARE, ARG TUREE C-ERE S ERBRET AR EE H K RE R 153 U Rkt
HAEG FTHPHTRESENE, A RAFBERT CEBEEANARIIRARUETINEH
RAE.

1 MREFZE

T 1996 £ 8 A #ATHITRIREEHE (Spirulina platensis) 33 L%, FE1LA Zarouk 3%
Fe# (Zarrouk, 1966)", BRXH. ZERBES I, 10d /5L 2 500r / min ¥ # (Beckman,
JA-20%%F) B0 10min, MRS, R KEREEPKE, MALBERKREGR. R

* AR EARERERBIME, 397000105 . £ K, B, HET 1966128, ¥+, BIBFRHA. E-mail: gowang-
@ms. qdio. ac. cn
1) Zarrouk C, 1966. Contribution a Létude Dune Cyanophycée——Influence de Divers Facteus Physique et
Chimiques Sur La Croissance er al Photosyn—these de Spirulina maxima Geitler. Ph. D. Thesis, University of
Paris, 4—35
BB 1997-10-01, WEXRHBEM. 1998-04-12
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J&, Bk 3 500r / min ¥ 3% (Beckman, JA-20% F) B .0 10min Z5RHE; EHFBRMEL S
1 mmol/ L B§FR LB PR (pH = 6.8) PR W EER KA L RS RH AR mE T
BE,WEASONAS HYBRAEBER TROREAAS N IC-REED
(C-phycocyanin CPC), B/G#EI TR N B EEERA () K%, 199). HBENE
4l ) CPC £ Sephadex G—200 % B HE (2.5cm X 50cm) E 7 i#f — 45 4l 4k, F 45 0% B B
pH = 6.8, 100mmol / L 8§88 $5 28 1}l

BREBS KA N B #, Sephadex G-200 & Pharmacia 24 B # H 43 3%, HEAL# M4
& =4 A 2

R T SR B HE UV—240% %4053 5606 BE THIN E , OG220 Tom, EIRFOL
& A B SL-850% B 4 YOk BE T E L B RSB R B LR 508 Snm.
2 #R51HE

2.1 HRER C-REEQAE

,1‘2 £ it B & 8 K 1 B 0 Sephadex
Loy /./' i 1 G200 B4 EHTG, CPC WA (4,,, /
08§ /‘ 18 4,) K S, fE R WK IX B K TRk 4
< 0'“'1 i 6~  620nm, E iR KK 5 & LE 650nm &b (B
04 '. ’! || s 1), —MikA, CPCHI A,/ A KT 45
i i i KRB B 4 BE 9 25K (Glazer, 1980), H I,
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Fig.1 The absorption (1) and fluorescence emission (2) ", 280nm A TR W B A Dl 2 R MR AR
spectra of S, platensis  C—phycocyanin  (CPC) e B MR EMN R (Cara er al,
1976). B TR EMREBERKMWEER

55 A BRI, (F A S BRI A R A 96, BTLL, F 280nm B 4E5L R CPC IER
B, B2 3% A B 2 (0 E BR AR BE A0 008, AT M 2a 0 | o E] L7E K AR A CPC A 355nm
# 650nm LRI PTG kTR, TR, BT — N R SR IET G BB, T /5 Nk
VT DU S i B, AR SRRt 1013, U A E R R A A X R IR B
W55, % CPC b LR 2 M (LM AKE &3k 2 Smol / L), AA/5 H A 280nm M %4
S & P CPC, W 2b 89 3 AT LA R U508 & 51 il 8 =4 R 5%, 5 T
315nm, 380nm 1 650nm; = & B9 HI X HE LR A LK. 30:37:11, 315nm MR RGTIEEER
KT CPC HIBS BB IR 2L, 380nm M R 314 EE R HE T A EMIRE, 650nm N2 A1 &
e, ZEVRW T, CPC ¥R BE7EZ BT R AH A 9, SR S HE BT /S (2 B RRIR A B A X 9 63
BEZ N 19, RE CPCEHEAERBRENKCRERBEAS. UERSERENR, X
SRS CPC 2% 75 1R B 2L AR IR 1t B M TR R A i B 4% 2 T 428 100 ML s 45 190 €6 3 S (o L 7= A AR
IR, 4 E R UL CPC B A MR, 1 T AT KL T B RS, F HFREEMRIX

B 1 SEDURAESE CPC RUOEIE (1) MZE R4
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B A E] 0 R B AR R B R, RIS RS E MR E A A B MR E 8 AR B R B,

BTk, RE A 280nm ¥ & KRR AW CPC HA
FEAE 315nm B B B AR B 1 95 06 K 5T, (H
AR F ) B 0

ME 2a 89 3 FIE 2b K 3 HEE] &3, &
KR CPCEREBRBREN KK ENT
355nm &b, HAEWFEMAH E 380nm. AT H
AR EERREHERERERBERME
IRBEET, H9 6 & SR 7 BB LR (B R P
2,1995), Filh, XG5 RRHARXALSH CPC
KBS BIRE RIS LT CPC 4r 7 # N R
KRB, CPCEMFXEEARBRENLT
R B KRS
222 “mgSeaEEriEREE ME
2a FA] WRRZE CPC M7 EE & i (1) B
MK R IEAEA 240—245nm BN K%,
F 240nm 8 £ A RAS CPC B, 7™
AT 355nm A 650nm BN K 5T (B 2a iy
2), HEE S EMMYREREZLN
16:1, ¥ &ECPCE W I A Z Wi 75 ¥ B2
(DTT) F{ L&MW BE A 100mmol / L &, HH
240nm ) % 4F 5% ¥ & CPC, &K L 355nm M
650nm [ % St K B 2 FIE K (B 2c H 1Y
2),{B A 280nm ¥ & BT, 2% K 5T e i {7 B LA
BAR X 9 e 58 B K & AR A4k (B 2¢
8 3). [ B 7E CPCHY 2% 6 3 K o6 & &,
240nm ¥ 7% M3 K Bt %, HE MR
KW 5K DTT # CPCHF (B 2c ## 1).
HFEMDITFERFEARN —mEBHE
JE . FTRA CPC Y 240nm Z 5 6 8% A
FEXRRET ZmE, F Bt ags R
MEE R & E 6260 a5 MMk,
Konev (58 %, 1983) EMH R K Ry-BKE QI
RIAKFELER 240—245nm MR K ¥, ¥
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Fig. 2 The fluorescence excitation (I) and
emission spectra (2,3) of S
C-phycocyanic (CPC)
a RARE CPCHIEB R (1) MR IR
#(2,3);b. G CPC EMM T R 5 6E
(2,3); c. & 100mmol/L DTT# CPC FE M 3¢
BRI (MR FEEQ,3)
1 RETEK: 650nm; 2. AR K: 240nm;
3. BARFEK: 280nm

platensis

WEBKENANEERG, WK R K, B, fth #3008 R 8 R 7 T 2 B BRI AR
. =L b, Konev FEH B /KRG, H R 69 — B it BRI 240—245nm BIFOEH
K ARURME K. —BELT, MBEBEEENS T RBLTH TR, WLALE
PhALBREEAL T RAR A LA —Hi B R 8% ok, F BB % DTT £ EBTR. {H CPC A F AT
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H, R LI DTTHR, M AA DTT /G, CPC M A EBIREMEER mEn Gt
BEEB @, X R, WMot CPC TR,

ME 2b AT L&KL, CPC S B ALARHE S5, Al 240nm 9 5851 e A A BEF=4E 355nm M

650nm B & 5T, XA RARAE CPCH HMBEEREUMEREFEGEARIIREUL
i, — B CPC A G, BREE AL T i RR A, WX HE B i B BX IR SR BR
223 ZHBESTHHSEMBEST  ANE—HHE CPCHATFHBHNAE, 75
e =f AR A KI, CsClMPBBEERMAR CPCHEB Y, BN —ngs5a%
HEE R RN HREHR - HE CPCH FH RN UE, MRRY, RKER I
(20mmol / L), Cs ™ (0.47mol / L) 179 /8% Bt Bk (S0mmol / L) B 7] B #r 5 6 55 fa 2 [A] &9 BiE
BE®, XEBE, .G URARBREYTAS S —RERERE, ATFE _mREx
240nm EHP B EM =AM ESHERE K, FotHERHA,CPCH _MBEMHES TR
EHFEMEXE, AV REEKK, 1, Cs* U RABBEE A B,
224 ARIEAEGEEEEMIE —RIAN EXSERIRS, ARENERER
FE R % Forster F TR ST LR RER 7 it 47, XA AR ERBKEESZRAR
4 25 [RIBE BT 7E 100A LA P, [l B SR PAR Rk i 52 R AR RELIEA RS EE
(332 E,1983). HET KN, ERME AL FHNEFES S — 1% 67 LRI FHEK
(excitation coupling) (Holzwarth,1991). #R4#% CPC ¥ X-§F &Gk 4 5 R, X CPC
B RALE = E AR HES, 6 €5 2K 18] () 25 (R BE B 48 JE B 20A LAPY, A H B R 3 TR B A%
&7 & (Holzwarth, 1991).

ARG, CPCAHTHEEMKE S @ EH KR53 ER Forster B3R5 HE
TR, WA ERMRER 355nm MR KRS EIET S AE 360nm B RWEESE. = CPC
AFERGHRELTHBREN A TOERRESCEMMERER, FENEEE
BE-EBRELZM,. ZHBASHARTER, USRS 6EENERZEN
#I R T] BE & Forster B9 JCHE 5 IR 15 B, T E W BB FREBKERE X, Bk, —B CPC
BB, ZmesaRm AR NARHEE.

3 #ig

G TRER CRBEEAS P, FEREERREAHEAERBRASBE-X
WAEE B FEE SR A RIS, X6 R4 3 K HLH 7T BER Forster o8 51 HE IRAF8E.
C-HIEE A 240—245nm H FOEH K EERE T s, A Zid A B ERIET KR,
EEaXREEREOEEERZEASRAR, T EXFMEEILEETERKTHBE,
XTI RYAER T BERT C-ERE QXA WRI RN H IS RAE.
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STUDIES ON ENERGY TRANSFER BETWEEN DIFFERENT
GROUPS IN SPIRUNINA PLATENSIS C-PHYCOCYANIN

WANG Guang—ce, ZENG Cheng—kui (C. K. Tseng)
(Experimental Marine Biological Laboratory, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract From August to December of 1996, C-phycocyanin was purified from Spirulina platensis,
and energy transfer between different groups in C-phycocyanin was studied in terms of its
fluorescence spectra. The purification of the C-phycocyanin was based upon the use of a
hydroxylapatite chromatography and the purity was 5 (A, / A,,). The C-phycocyanin showed two
fluorescence peaks at 355 nm and 650nm at the excitation wavelength of 280nm, which is attributed
to the absorption of aromatic amino acid residues in apoprotein of the C-phycocyanin; this is also
the case for the C-phycocyanin when excited at 240nm. If the C-phycocyanin was denatured, then
the fluorescence peak at 650nm decreased greatly, whilst the fluorescence peak at 355nm was shifted
to 380nm and the relative fluorescence intensity increased. However, if the C-phycocyanin was
denatured or DTT was added to the C-phycocyanin solution, then all fluorescence peaks
disappeared at the excitation wavelength of 240nm. The results show that the emergy which is
absorbed by the aromatic amino acid residues can be transfered from the aromatic amino acid
residues to the chromophore which is conjugated to apoprotein in C-phycocyanin in solution to make
it produce fluorescence; it is found that the fluorescence excitation peak at 240—245nm results from
disulfide bonds in C-phycocyanin and the energy can also be transfered from disulfide bonds to
chromophore of C—phycocyanin. With the help of some quenchers, the location of the tryptophan
residues of the C-phycocyanin was found in the hydrophobic region of the inner molecules and that
of disulfide bonds in the nonelectrostatic part of the C-phycocyanin molecule surface. The

mechanism of energy transfer between the aromatic amino acid residues in apoprotein of
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C-phycocyanin  and the chromophore of C-phycocyanin may be associated with the Forster
dipole—dipole resonance because of the overlap of fluorescence emission peak of tryptophan residues
at 355nm with the absorption peak of the chromophores of C-phycocyanin, which are catled
phycocyanobilin, at 360nm. On the other hand, the mechanism of energy transfer between the
disulfide bonds of the apoprotein of C-phycocyanin and the chromophore of C-phycocyanin may be
related to excitation coupling because the disulfide bonds in apoprotein do not produce fluorescence.
Thus, the energy transfer between different groups can serve as structure characters in
phycobiliproteins.

Key words Spirulina platensis C-phycocyanin Disulfide bond Aromatic amino acid
residues Fluorescence spectra
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