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ARk BEF ERH BERR GE FH REM (28)



28 ALA ZEMEA KA NIEE R BAIMMRICEF: ALA—PDTececrececrereccccescaceccsiniicecen
MREVE TkhE FTE REEE 29

29 u*b%ﬂgij}%ﬁwﬁﬁﬁﬁ%gﬂwﬁﬁ DNA E(J%#‘J .............................................
ERE B HEX £BF XAE AaFL GO

30 UVB #5 NIH 3T3 ARATR{ESESVFNTISTR: LSRR 4 RINEYE
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SRR BB ER XS

MFEd BEF AE&4
(M RFWHEFE, B2, BH, 350002)

HBELERATITRENERENEM ERBEXRN—MFHITHE, BEEML
ZRESBUEHRELREN™Y. BEAETUFABALZESTHRK, MATUER
FEUZRESITBMA, REERE, BiER, STIHELEHNINTERA, BX
HEBAMKNER, ERAERLS, B IEERMNBHFREE. BBILER
EAABRAFEFR, EdBEREEEUFERAYENGRBINESKBEERBR, F
HARERREBR EESAEERN, NTIPETEMAEFTUEEENYR, %
VRGBSRV RNHAREEEHGHE, BERCYANESEFRIRERS, 4
BARSHETRIBESHNERE —EEKHN SFAABREMEEERFER YRS
TEMHERRN, FEREMBENFE™Y, ZFEYRESBESFB L. ELEE
WERNSTRETHBRIBRFHAFEANEENNE. A THREBMUERALLEEH
WERKXEFEENREBE, BETTURKBERABRBENSNTE. XHHFEARS
BEMLERNCEREE LSRR A, RAEUTILAFE:

1. Tuﬁﬁ%&%ﬂmﬁﬁﬁﬂfﬁﬁﬁiﬁﬁﬁ&W&E:ﬁﬂ
BHElERERMEREM BN, RETITREEE, HEEIE
RAERNIEBMHAREEZSHFANER.

2, AEHENREERBRENSHFRNTEE.

3. —EFRIATEE M E R GRAFIE T B =Y Al IR BAR R TG
P, HRR=E R

4, ﬁﬂ%ﬁ%%%Wf&@ﬁ%%%%%ﬁ%ﬁﬁ%%ﬁ%,EZ

REEESESAERERE, §F RTHERAEATREYRATEE.

553:t5}¥ﬂﬂi§7k mFEHES, WHRBAHAIEEKA.
Zii%ﬁﬁﬁﬂéiﬁﬁlﬁﬁ%)ﬁ% BB ER TR RERENA.
BBk 2 R OGP R R R R e
BB ERICRES T
MBIk, EEER R HATEDK BBULE R R T
N-(B-carboxyl-propionyl) luminol HJEEBHFE RIEKENA:
R YE IR BB E R
Hemin M B{LE R Y RN A
BREE kA FER Y BBULE R ERT.

X R
. W. Knight, Trends in Anal. Chem., 18,47(1999).
D. Gerardi, N. W. Barnett, S. W. Lewis, Anal. Chim. Acta, 378, 1(1999).

R. Mikkelsen, Electroanalysis, 8, 1(1996).
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The electrogenerated chemiluminescent analysis for bioactive compounds
G. N. Chen J. P. Duan H. S. Zhuang
(Department of Chemistry, Fuzhou University, Fujian, Fuzhou, 350002)
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HEETRAESAERBEREHTRRIIENRBEITR

# X 1%
(REXRFRAFHLTSPIATRE, LFMFFR, L& 200433)

HEFMAIEESHREREFEAR (optical imaging technique based on intrinsic
signals) 2EFEEF LB — M OEM R RRETTE. EFAXENX
MAEAESEESEBFHTAIEARRFSENZN, RIEXEENIIE
fi. EHELE, XAFBWUHELREBRREATRESHZE IR (1000
m), RRMIIRERHE RS,

B GITH SR E RN EEAZEHRR RS (Optical imaging system based on
intrinsic signals) AL AR B . AE. FFAEABBEVTNBEZLEREA
o LM ERBLIBE ML ERN, FRRIGZREANREEX 640nm &
KAEREFMACRGE, BiEE2NTFHEEGLE, UREBEBNINEZEIEE
K., HEx—RS%, ERMEE 17 KEFAGEFRT, RITRER: 25
A8 2 B 0 e RV BT 3R B S AR E A 18] L 28R ELAMR, 7 A0AE =S 18] A
A% 1mm; ZEEREE 3.0 BEARNEW; NERXELHN S RAEA
ATk, S5EMMME— BRI XRAR: EETARRERBNL
GeRZS A ARL. BIEESE T M BRI AL AL S M TE TR LR, R
SRS — e SE AT o B2 B DY BE R SRR R

EFMEEMAMERGEENE CEREEMHSERD FEMANS, £Z
SRR, NEHMARMEZAME, BERPFLT 30 BFE. ANE
L Ex— A, RITERKARLERGE SRR R ERESHTIE,
MR THAEEF G EEER. £RER, W GABA, RERBHHIHE
P15 (bicuculline) B, {KFIEEMEEHLTHAEEEMW: FHIBMET
GeRIAS RN, TR BT A sh e RS Kk, A AR et 3L B 3 O R AR BRI
B GABA HY 52 IR I x 4 3 B2 B I8 B DA R A= A 5 Lk A R
. R, SHEBMAEERIENTHEER—AERMIE NMDA %
HEHEH CNQX Bk NMDA ZARHIH APS, MISENTEEEE, BmsH
%, FRGEREFHEN, BRAKNEEANEHERCAFE. WHKEA
HIHLVEIR B4 T AL B R &4, SHMERXNEERAA R ETTAL
HEMORAER. BERINIBEER. S4L, KESUEBHMRE T AT
TR T ESRIE T NAEHRA, TR A INHEILEIRT Rt 7 AL R B it
EH.



EMLHERESEHINMRER

IF
(HFEXFAYE, THEAEDEAFTAYIRETEEERE, M, 510631)

KBEER—MEBTKU-_REEEREOR. SMREFERANARBS:
AERANMEBEAR. AEAEERMHER. 2XRKE (Pr) FEa Rk i
(Pfr), WHERREEELE 660 nm, T/EENREEERE 730 nm. Pr F Pfr
ERRGEEE FTRIUMAEER, Pfr REBEEIER, Pr BABRER,

HHEERBEARBSERRLY, UEFFELHEE 5 MRERER, o
K PHYA, PHYB, PHYC, PHYD, PHYE. ARIEEGEHEBEERE & BRI
|, FESfH, EARMEERDRE. rREEEAREARMNIGERE, N X
mMESREBHAEENXE, SHEXBEENUERFERTX: C Xin5ES
®BHX, ANEARRESMMHELERENKETE C .

EER, MEZEDESES KU RENEATRAKERTHED
BEEESESMIERAVNERNHI . Kehoe 1 Grossmm (1996) MK AE
Fremyeka diplosiphond W) rcaf BEEJFFERI]R, XNMNEERBHEERSH
B LT REH HPK LLREFEYNABERFTFAEE. Yeh FA (19970 %
5icmea RN, RIS BN EERSRENEERAKECAFTLHREE 1
(Cphl), ¥XETH. 5 CPHI ABERH RCPI ERHIT TR Bidkeik, KM
Cphl ELHEMIKS BB E /DN, 7 N WD 60-100 MEEERR, 7 C WmHFFIBD
ET—¥; C WAFRTH HPK HBERFS. #— PR R, EXBIT
B RIEM Cphl A 5B ERECHAESINEITERE, 4HAEFH Cohl Bl
BiREtE, RE HPK MR, ZHETTURE BIBRRIL. RCPI 4wh5 147 A
FEBRAOEZEAR TAF-THSRLHN R X, SFERLERESHER. I
%% Cphl 0 Repl EEEAE—&, Repl A[HSZ Cphl [ RAIBEER L . 028 Repl
HREEBRMARERT, BBROEBHRAGRRE. RBHEEGRHAE+F, Cphl
FRepl SR T HEMAE - THS RERINEE, UHERAESHES.

MY EEL Cphl £ T —4 PAS 3, X—FFE5ESHERUREAR
Z A EERAFAFX. Yeh M Lagarias (1998) IBERIRIARAIRE T HEM
FEAABEEERS, 28354 6ANERBETENABRER. MHHE
ITHI—RFIAEALREER, BEEYK B EEK Pr 1 Pfr 2R R B HES R,
ATLLEHATREERL, R T . ARF AN, REHYNABEERNERY
B Cphl #ALTIEAY, Cphl BEEFME _cA 401 HPK, TTEESHEYALEE RN
RERR/HEREES. TR, FRABECENEEEARKYNEATCHESE
SRZAERANERAEE. Quail EREMITE (1999) ERIMT PIFZEH,
EHB—15 phyA. phyB RAEMBEAMERRATEF. MIIERET SPAL
EE, HEHRBHEAFRMTAREEY, SEQEBERERFS, HEEH phyA
®i&, R—RATHET.



NEIBHRS R
ZAE AT WRERA LA

BERAK—E, SFFETFHRBTHER. ZRIER. BRILIULEE. o
. MR FEAYRRBEHXRZANEY]. AEN—FNZAMEHM 24
NEFARE L AN ST ERNE R s W TR, BAXGTFMEFRNESS
EROEESHEBEMEZ —.

—. WENREIWHAER

RIEFESWME AR EFKE, AToNEN—E. =W, apl—A.
EPER. BH. AR, WEMEE 8 #kA, HIUBKYEAIWSXAEAH
KERBAEY].

=, BESUHBERTNE

BFEEER . OMEAHEBEE (MEL); QTERMESLBERER
ME (CRH). BEBMERME (GnRH). £ KEERKE (CHRH) MAEKME
(SS); GIREARAR'E IR RBE (ACTH). {RIFEE (FSH). {REAE (LH).
AKBE (GH) MWHLE (PRL); OHLEAMEIAER (OT) MMEMEE (0T);
UIRG IR EAMANER 'S ERE R EREE (F). 2AMEE (T) MIPE
Pl —EE (E) SHEHENBRTE M. EXESWHEMNEIR. FEF. #H
REFEREENRTREFEENEYEEX.

=. BEYHESEAR

HABRATHREERTENEE/NAERE. RESWE MEL 53F5%
BAMRY. XEREARNBEFEXNBENRSLEUEX L. WEE. /L
ZHE FRERTEAERENRAME MEL Bouw; REESTERBE, MH)
VEFRfERR, MEL 4>#lt8 0. 439 (GnRH) 1 GHRH 9T ECfw K 434 ACTH. LH #1 FSH
LR FERIFAE MEL 246, AR RIBERNE MEL M5, T EMN
PR FEARHIKFE LY F. T E, & GH S, MTRWER. M.
AREBENEZSEEERE.

B2, TRAAXAMSEEYTESUWHXENMED TH P BEGHR
. BRI AOWTHEERILNESETE, THTAREERRRKZBIFHA
BERRE R R



AEMENEHARIHR

hEf T F
(YEHZR LAEDERHTA L& 200032)

HEBERZEHEYNEENRZ —. EXS5EYFENRENEY 3
WEE+TEVNXR. REBRERETHYEESE EFA LSBT H
HERE I FITAEGREN R 1 HEESER T RS I BLES1E4,
BEHE 17, 23 133 kKDAMAZRE. EXRLE 1, BT RKEELEREBAAR
IE (0.8V), HAFHKERESRHE - HFENHANTHHTUNEILTE
RNAR, BHAER, SEER, XRBAITFBITERS 11 pasitka 48,
HEMEE a RATEREARE IINTERRZ —.

EARRBAEFRAERESTTE L E, BEEHR e NEHFR
Fk, BT YIS HRS.

—, HEBERZL: B4 FEEABRHERE
HAEMAKBEBESKNNNARRNEZETATARSE 1T KEANH TN
AMBISFFiR. BTHRRR II ZREHRETEEHE, KXEWT HES5AE
MIARRERIRERRKIAIR. B DPC MEIAERENLREARARE
REMPHTREMFNMAIBRE RS FREBEATHRE. 80 £RUK, HiF
PEEWFTEEREFEREYEEEY, FH 4K i EPR MBLZIEEWHTF
BIMCLEAE, BIR+0ER. B5E%ERNEEE. ENERYHFTSEY
IIERFREEDERMBUFENEETHEE S ABENFER.

=, SHEBEFERKNRMREEFHEY, | ¥,

EEFNMERRERMUERNINEUKBREVERNMBERRE. &
4 EXFR. 180 EPR & —8, REREATRBERL. EFMESHE
BOEEARR. ¥, BESL/LTHBELTES. ¥, WELL+4835 . &
HPES SXRERIIIEANR. RIS T RELRSE 11 K- EHEE, &
ARENGKETREER. Y, AEMIFERATK. ¥, FELERRFHET L
BRI TRIRW. EF ERIEHEAKR pH 7T LA E ST FAS . X3
BWE Y, MEERTEHEE.

=, EmieaE bR R KBS ALK

B 80 £, Cl°. Ca"™ HHIAAEWASRENEERHBIEE. 17 kD 4
BZREHIANAS CUEE4H X, 23 kD SMASKKEHIANE Ca¥. Cl &4
HXK. 33kD SMAZRENERE 11 BOBEAKREESNER, 17. 23 kD 4MEZL
JKEEGHAEFHIESER. 17. 23 kD SMNEAZIRBEEERE, Cl. Ca™ StHEM
A Zm el oM LAk E .

BEAEANRIKEREMWE RS 11 EFEABEEX. BRI Klinov £HE (1)
EHXRLE 11 HEMNBRREBEAMLE CXEURERMNBERFERN), (2)
HERGE 1] ZHEHBEHEN. RIONBESRROELE REZRHBEE (1)
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RLFRES I FEAM, (2) EEATFELEEXR.

BiE 33kD 4bAZKMEMHR T 21EK. Barber ZHEMNERRIEA
33kD #PELIAHERBFHREL 11 WFRAEL. 33kD SFALHKEMER, N 3K
5C W+a%iE. N wmiE 16718 NMEEBMRE LS C WwEE 2367247 MEER
REEBOLGEMEEFEEEERR. BINE 33kD StAB K- R
FHEER 24 EREELEARETREEEER.

W, ERETERIUGBNRTRIER

KFANERELE UREMNRETRRE N FREE R EN W LA
BEMER. RIERIVANERE BRI 58T FENENERBEH
BUEHEEA—H. BrEA BTG EeREEd—BRES. RTERA
EAMEFHNRARAMNR LK — &,

B, AEBASHEMEERRR

90 M, Murata FRIMEBZFRTYR (WFHFEH) TLMEHEHE. @
FRESAZKOE TREABEARERN, EREELZARNMRNBZH. BE
WY RRERKBT 2 FREBEMEEER. BRITAZERTHRIAN —#5
ERATFRES AL RS EFTRPEM, MMKBBEKIERNLETERN. XY
SFAZREXRRE I BRORSREANBERAFTARAL TINS5 . FHMHE Ll
HWRIXEDN T, Bt EHE.

N, HEBAESHIHRR

B, HMYFMHAKI 33D SMAZ KA ER 2 TEMENEGBTE.
RS R AEMBARE. AMIEERR, EHUKRRL, ABEEFR
N, REEYNIASKERENS TE EBEHFHEDOER. KK
HEHUH R BB EHE X —RE.



BREUER G ANBRIRENR

mERH KR FRE N Z9a
AFEAXFARER, 7 100044

HFRXBRE SRR EAR AR BRI TR BARX M EENEY
Ko FRAT HmH AW FER. ELUERANBEHE R ERCEARFFELF ML
. BHRMEFEZAL, BJVEREEHRT — RSB R C AR TFE.
FHARWBEN, MELETFEARE LG B —E8REEFAHBLEE AR
RE. HERER PRI BZ RIS FRERBEMEEAR, HEHLHEMA
FEFIRK R BRI S, DSBS FRAE R REATREARORE.

HAMKTT =R BT AOGR S BRI M T LR, FEIL
PR TRIXZRGENERACEREMERE. TREFRN: BHERBAS
HRIFI R B BR (0. 2pghiRP/sample), ifi BATHFHIH R XA E ERINARE (431
A TRLU/0. 1S A 27 RLU/O. 1S) - BRINE ETEE (535K 0. 2-819. 2pgHRP/sample
1 0. 2-204. 8pgHRP/sample). FAFHIFRE ¥ (5-25 SH4IAIIER R R ¥ 5% 5%F0
24.4%); HPESFAERBEIE 1pg B DNA; EAHTME T3, T4 B AIRMIER 4 2
A3 0.04ng/L # 2.90ung/L. Bk, TATAR: BITTHEIBR G BAE AR
RER T EARR G WHERNS TR MR BUEER LB B ERME %P 1
KF: WFERARBEMEREARSGE IR R kAR,



(BHLEEZBXEMFFERITIRE) =M, 2000484

JEF MR AR T o1 3 AR MBI

BFE EBR* ERE* FHE
WHREEFMNZFRUFREAFTEFI T L HFF250062
*“PEMNERNEFARF JL3 100080

AXRMIATUBERANG —FMFIE, IRA-—MHPEXLFEER~
REHBEHRBREAR, IANTREEAFNENRENRRECAREY,
FEEEVEERSRFERTLRM.

HEHMEBRBEARENERBRERN —MHFEEABRERELEY
EAER, ENIERERHFEANXEMHREARMCCDHER. HHEMNAXE
MEAGLEEREES, TRMNREEEREOREE( FETAEX0.59
X, MEASTEHERTIMKUL D, TUERBBERTEEEMK T TRREY
FFZRBELERAEBENEN T TEOEREFGREL.

MEMXEHHEAEAANERELESFE, FURAARKERARE
RS EHENMRRARRUBENBERE, B AU ENBERGET
REi. BBEARGCERNBRRERARUELGSE, PREGH, CEEREN
TTEEZE: RER: MRNASHERRRERARESERRELED T
THEHEEEM. REWEOBERENT FRE, HXAFREEMBRELETHE
B. TUBENBTRRETEBRNRERZENEL. BRERS L, £
HTERMNE. ATEAFTENFBTAED T THEREE, MAEFZMOB LR
B, e, BARERNERE, AREEARMA. THRHFEZRM
MEERERFMRS.

FHAF, EEXNAERBEMNZAEBSAHET TRN, HULKKRE
H(gG)M EM & Ant-gC)HE SR THL ERIIT. HIALERER, Hilk
REEMBBBRARRANEN T TRREEESARNBNBRUE, TUAK
WEABRAGCPMEEER( EOARE: EKEENENXBESLEENE
LRERUE: RERBOSTREAR T TZHRMOMEEIERM, FATLUE &
EREEBEEENELESSA, REECEINENE L. KEPRESHHEN
AT FRENBMRENGEE, STRERENRELMNAATXAENEY
W, EERFHT, BFRENEEKI18DN, KREEHAELEKEC 0.0041U/
mi ) 5 B:BSA( 0.05ug/mi )X EEH B3 B ¥l . ML RERN 53 F IR
RERFATREEENLARR.

HIFABHNEXERAMNEEESE( 69678027 )P EMEKRNFE, #
B E.
Xgpiw: MIREFREMBE, EKEE, KEMW



BEERRERAEERa-TLEMKINESE

SREAR] . & . R
CEEPRBREFLEGHEERAZER; "RAREFLFHEER, AR

#AEEE (phycobiliproteins) BHFETHE. MABEFHIASERBAEESY
HIhee B EEA, KMEEEREEAR Cys RE LMWK NUMR—FBEAE
(phycobilins) REShHEEEANMEELEARECIINERE, FREEEZERASR
FREREIEE . BIEEEREESEERNENNSERAREEZETH/ER, LUk
BEREEATAN=E: HEKEEFEQ (FK APC) . EEEH (PC) . B4 EH
(PE) , 7EREHZT PE MAFREBMBEEFIEFES PE EXTIRERUNELE
®|H (PEC) . BUABEHEYTIE B. A. C. E. F APMEE, HF pecA FHiY
PEC a WEBHEE T (PecA) , pecE 5 pecF RBRHBEREASHEAEME
BRNFTHERNESLE (PecE 1 PecF) . EEHHEFH PEC Ha WE (f&ffa-
PEC) #1B WHHARM, 7 BIRAM o -PEC AFEMATHNHERE, ATHRAZEY
AIEAHERAHFITRBAMEABZEEARAME, RITIEEATLR o« -PEC,
K TYEREN TR a -PEC WIS LR,

T 1 v 1
400 500 600 700 800
Wavelength, nm

NE, YHKBHEIEREBIA PecA. PecE, PecF EOMBEKEE
(PCB) 1B& 4 /MG, "TLLEZ PCB MR IRZE{LE] 565nm. F1 640nm (JEiE—) .
640nm & PCB-PecA EHE F AR, 70 565nm £ FEH 4R o -PEC IRk, #—5
F 570nm JeEESHHE M, RTLUE Z 565nm TULEEZ] 505nm Rl (Heils—) , JeiE—um
EHGE-— BB ERNE---, ZFRT o -PEC METENABRTE, XRBPEHIEHSB
BT RIM) a -PEC.

FTEHER BRBERESMRI TR RIZEL.



I EE b FRIF LS PSIMEZK L E S REHBIF M

HHAF  (EIREEWR, RE 610064)

TR, BEN, AN (FERERLEEYEEWR)

BiE, ol (FERE¥RLEBEARYEARIERIIMIEE LR
%)

RELZUPSIHERBESE L FENZTEGCREAR ST —, ATREHLK
PEMLBK S FERRBRER, EXAFERANETFEAEIEPEEELEE
MYER . ERMTIARY: RERETNGER S/ PSI#47 £ 43 kD F147 kD
B R B LR S CP43 1 CP47 MR K a &-5E B 34kD F132kD KRN
L D2 F1 D1 BH. 9KD 1 4.5 kD WEA K MM EE bsso (Cyt bsso) A K 33 kD &
REBAMPBAH I HAS TR . BEMLN PSI RS LEAYR DI
D2 ®AS, EEH Cytbsse™ o Cytbssy AEAREUERBMER, RLT
Em =370 mV K& BEZHP), 54T Em=60~80 mV K{EBEHLP), BE—F%&
T HP 5 LP Z [a|a] i E 45 . REEMRBLRMT Cyt bsso AIYE N P680" B3 F4it
1k, BETHEARE RN L DI1-D2-Cyt bsso JEIEIR, {B Cyt bsso FIFHTIEFET)
RENER, UM EHTEXREER, Cytbsso/P680 LU{EN 1 B, 2. BIFAFaLrt
TR IR BRI ENRBBIBIT T ERTF R, 4B ARBATEERZL
SR RB BRI,

BAVERAM LM BRI CERFTIRBEAR, STEAEFREFEEH PSIZLES
VP EAREWEIT T, FIRAELRMERENEE EBEET PSIZL
E4YPEAR-REHFoa—IBIE, B—ITBHIE ERE Cyt bsso FIEUEH UM
., ZRERE, Cythsso L THHBEHAMP), HLETHREHBLP), HEFRLEEY
MEMREHBHHE.
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KEG U #Z0K% CP43 5 33 R EERALPIERMIERE

ARG BFE FHE TR FHRER
(ONRZEEMBIEER, MER 610064)

FRARLK (PS IHFH R EMTHEHYERFE LMEXNEEELSREH, REHA
KFEAMREERRBK. BRSFEHFEERFEBRODE, EH-TRMEQASKE
R. HAF, WHCAHRREEBRN IB3KD KEHIEAER, RFREAN T KEBEELS
MRS SYMEFKREBRANZEEEIEM; CP47 M CP43 BHFET PSII RN
PLZLEEYFTHIHERE o 5 ER, THRBKREESERNF O, MRFELRE
MIhEE. BT LEBEZOR W SREIFHIT X Ematr, 24, AMIX 33k
B . CP43 1 CP47 A EEKEMRE R AP A ER A ERE . RER A ETE/Y
B PSIBR A ERARMREFOEESY, HEH ZEBREEWATIARE PS I 17
W% kAR S Bl EMBAT T, (B, BT PSUBKRARE . THEGEHMRREER, A
tPS I FAREEEAZBMEBXRTRAIEL. MUERBKERE-MARERES
FREAYPERERTEANTEAENFERE, RIMEAAERT EDC 3% PSI
BURLH TR B, B R B E AN TR Y#IT T X8, KB TRZ LKL CP43
533 ku SR E ERHHLRIE .

EDC 23 PS IFRALHIACHR R L B A IR B . RIVIRRE . EDC KRR R M (8] %
HEMEW., EEMNERKE. BIKH EDC HKE(0.1%-0.4 %)F1iE 3K L2 A
(10min), ZCEXALERSH) PS I BALAEE L FAZEW. ERIEMBKSEHRE
EARESY), ZRTHAENPS I BAPEREANER, TEKRLEE, HIAFH
BREOW, HHELEMN EDC REMATMER: WHAETREMRTS. RALBEE
FEAXEK, EZEAHMENETHREEERERD.

£ EDC 4bFEAG PS BRI, CP47 F1 CP43 B.ORE . 24 ku BEH. 18ku BEHMHE
W55 BFMEATHIL (49 ku. 56 ku. 63 ku. 78 ku 194 ku) . HEELAER EDC
WERMAK, HMFTHHRELSMEEYM, LHELLEDCHE 0.2 %. 0.3 %HIATE
MERNEE. TRBRRLBRTEREOESHRETY. ERER: 94 knEHH
BH 2759033 ku BEHUARH CP43 Hiik R E LB RN HEYE, B8 94 ku i £ 33 ku
1 CP43 AWM=Y. &2 F 78 ku B H IR AT 442 Enami % #) 80 ku 9 A #, i CP47
133 ku B 4: 10 63 ku BEW I ¢ 2 Enami ¥H B %, & LHC I XB*=Y.

HF BuAREEAS ST SKBBHEXHEE SYHIRE, BT PSTNENTE
X, BPS IHMEEEYFTBREENASZ—, Bk, CEZEMNE F5ESEARE
MELEARTIGE LS EERRLEN X —EIE.

HEBELERES, HESBELASES. BEXARFZESOMAES: 39770071)%
e .
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ER B RRE BT EMREILTEER

FRE HEK Hod
(EHFERF HEZ JLFE 100037)

EERMMAERS —RKEYEE, ZEREHRENTERR, HE2~E—
R FRIESFY. HRXLELFERIREMBEIRE, BHXEIBSTFIEEER,
URZSHGXEGEMNAEES T, EHRSGHFENNARRAEEEME.

HEENEEE R, — MEYCEEMER TSI LSt B
CEASHENMRETN, ES8 S LENZENIUER TiZRETE. 8, EfIR
RAMEREREILIRE. MEHS/MRREIERERNERIRE, BERE: —
HEARBFZNPEE, SNPRIESE—EILRE, ENEeE8, 85E. §—
MXEFRRENL R RINFE, ZEEARMSL, TUEARR, FEdRanEs
HZ I BRMEER. Hilt, EYREERENIIERTRER —/ M ZAREITRE,
B, a={(a,, a,, a;,...,a,)/a,€Al, a,eA2, a,eA3... a,eAp} . H
(a,, a,, a,,..., ap) ASKIEE, ALA2,...,Ap AHENMSEE, NHEH n A
FESFCIEINEIE, ATRIERN:

STA(m)=(m, (a),m(a), m(a),...m(a))%

X, Me(m(a),m(a),m(a),...m(a)) SR&IEGE. HEM FTEHE
m (o) REFPEFLRE, EMTEXEREZR/Q L, Q: [0, N] (N 3FREHTFH
BOREE) o BBEE m(a)ER k KERE 0. Qf, m(a, o) REZSHFENT
B, X, TTREBMTILAE:

i —MEZRMEYCE RN ERSRE, 7 _TFH—A#Q*JI@WE M RRIE, X
PN EBRE B R BRI & P RSB RRA R

i MRS EREN &P EAEILEE, AAANSERtRAnSEE, ©
T RRERE. BiE. PH H., BFRES%. SMHEEETE. fFLruEr, 4
FEFE-NSEHR, HESENSHE—ERERE,

il XfefE 24, AR FRIEEHIEE RN ERE A TibA s sk
FEENIRROR, TRAFECEER, IR EISEERHTTUR TR, BAMAY
WS H RTER BREE LT,

iv. IERK P RISEIEREFRE—RESTE, Q: [0, N]. AT BRI

: [0, 1MMEARE=E.

BRI, NARGSIRENE, BEERAEBHENTESHEEY (BXE
R, RATEYNERERREAEFRHERMEITRE, #TRES WA,
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WHRhAFEA XL CP43. CP47 BB kit

BRI "EKA kEF WEE'
BB 'FRE'EER’
"PERERATNAER TS ARTRSE @R 710068
‘hEREEEYHR JER 100093

EA 514.5nm, 82MHz, 120ps KI84R ArBUCSSEBRIGER, KABRRIGIEER AR
MNP EALI AR RS CP43 F1 CP47 i#1THIR. TRP, HBERBOEHUN
XTFERIE ARG, RAX BRI, BEYAKKREY): KAEE T RE(2ns
EFETIE]). RHAS(10° UG AE) I YE A I RC 31034A F5 5P Ab 3 38 Boxcar
4400 XTHE i B A HH B R E AT B AL 3

KAIXER I BN A A RKE CP43 F1 CP47 BHTHIR, KB T eIz h%=
HeR eI, CP43 MR EHIETEE N 640~780nm, B KA F~680nm 4k, #E~650nm
M~715nm LFBHAN/PH “JEHE”; CP47 WITEIETEREA 630~775nm, & KIEA T
~690nm 4t. XA H &S HIEIE BTN SR AT RILELE, A CP43 7E 680nm
AP IEFF Al 3.543ns; CP47 7E 690nm LLHIRIEH Mk 3.222ns. WARZRBEH
MR a D THB-PE bESTF, B-#F PESFHRBOGIEALL T 400~550nm FHER,
TEWKER, HRE a2 TFRREIEED, JLFHF, ERARRE CP43 fl CP47 £
514.5nm BOLHA T, BEZEEKMA FREER B -Car. HERE a 5 FHRBOLIEER
XAAXIEH, CP43 Fl CP47 TR FAKX, KIBRKIEE SR Il E st
PR, WRARZHRKEEFERM Chla 4 FRETH. B, B-Car T REILEE
FBREEMIEA. XRZOPRIeE RN REEERN LT, MESAREHA
AREH—VIEES FEIITREOLENEZERNER, TRALSFITHRLERNE
7. EBEXRBT, WAREFH Chla 3 FATF n-n#ES, LTHESHETH
URST 5, AT TREMERI=ZESN. LEBHEIN, CP43 F1 CP47 & Chla
S FHITE RS RE S 514 38. 3%F1 40. 6%, B -Car—Chla MIREBABERFHAN 9.6
X10"s™ f 1. 3X10%s™,

AR X HERESERFR SRS RABGS: G1998010100)
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BERE COBTFIEYA RS I B 5ThREr R m*

Fitx  HAH
(UK FEDREMBEE, A 610064)

EYARE N ESIHRFTKNEMTRRENER, EHEERMETART
BPEEFEFEENEN, EREREAREFRETRIENETFE. LRL

I Bl & S KA S RE . EABRARMEERENREFOEEWS, A
FlRA, HREANIx PSIBFARENRW, T ARPSI BT AELRE. FE
HWBIEF(Ca®*. CI's Fe?)5 PSIIThEEHIRR LR+ LEN. EEBFERRELS
AEKHEWEH— N RATENFE AR, elEYNERAEZN. tE&EFEE
YHSEE TR, REE C M In’" S ESBE TEREY L& B T AE BN AR
B, BEAMISTEZEIHRYNERBCAERNE, Z4ERAEELRE CO'H
T3 PSI KRB A SO A MR . BATHART Co™ BFxt PS 11 Bkt
MEIEE . SAKERR Signal I{ES MW, LME Co B TREREA, THPS
&M 5IhEERIR R,

KIKER Co” B T4 PSILBURL, WA ETEMRK, R PSIEHZEIM
%, MEEEBREEX, EEERKEKFEL Co ailid PSII KK R BRETE
#. 480 15 mmol/L Ca(NOs), FENBERER Co® Xt PS 11 Tk 304, FBY Co** 5t PS
11 ¥ SR AR R Ca A B TR

F SDS-PAGE #:ill, PS [l k£ 1mmol/L CoCl, YEFJE, AT 5142 24 kD #1 18 kD
BEa#maksE, BME Co™ WM 24kD M 18kD EXLBEL, HIx 33kD 4
REEALTEW, BIEE 300 mmol/L CoCh i RE K. RILEJF PS 11 BUk £ ik
A REPETL, FTERLS PSIIH 24 kD F 18 kD BRKEMSNA B IRHIE K,
it S A E A &8 B T R AR .

EEHEESX, Co B 5K PS 1T Bk B HH R AR &4 TH EPR
{5 5 (Signal I giow), XFRAFALHEEXT Signal Il ow BE W, D IRLTFTEEALKR
A . Co™ Kb EE A PS 11 Tk 7 BB Yo it SIS & F FHU EPR {5 B 2R %, REERI I E| Signal
T {55, XKHZZERE, EHERZIME: — I FHEHESSHA, #
BRERBEREBYRFSERMN. XRA: COERATPS M BTt M
IEEAM Z—~P680 HIsL FA6i%. 4ERMY PS I BRI S EDTA RELESR, WTHRNZ
Signal Il o 55, {BHEIBE RE Tris BeikAI PSIIFRIE 70 %A . $8 Coo"HF

5t Z B P680 BB TALE MBI R TIEN, £ CoOBRER, MEER LM R,

*EXRBRBEESEG9770071). W)IIEEFERFESHHIRE.
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