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4 Cyanobacteria

Red algae

SR Cyano-
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P 58 R N L ORI L A-6X6 AT 2 1]« A% S5 AT 2 1A FIAa s AE o (b) 20 TR AN 38 P L 1 S2 o 7 51 LK P (http://espript.ibep.
fr/ESPript/cgi-bin/ESPript.cgi). AHELAE I # {77 ZIEBR AT sibric v* (BUESELE 8] (B2 i i I 5 Lo 1°HY
CoAR it liE 2 18] AR ELAEF o R AEHH AR F A AR <P SRR A a5 AR IR (BB [28]) - (d)FRIEARZ R T o T i fr 124
M 510 e S 6 oA G BN IE TR TN, o5 Lo 25 A IO RS R N AL B3R T s BR T L 15 P > a U

GEE AN, HAML A4 A — Do A (RS E 28] )e (€)Lecl® Lac2 Lpe3 5o HISE & A, Plo b AT Bk 1) 45
FIULHE; 3 Lec BRI AL T A E R, (HE5E T AL L SOG AT FIZEAR LR - (507 Ror(d) A B A R iR %R
S L AT FANEGREA—NAPCZERE; oM BRABALZINE, o EREF LRI EER, HhE&
G5B LacBe I RIR RSO, ANEA S L eI R 7 DAL

BIHES, MeBR RN OofmtagR, X—d i, MKSHREE DR R KT A&

Rt R-tax, AR EHZEMMEIIEH
SRSELY, HEEEABmMERmTs%e M,
MERREGEAT ARG HE—NER, Baix
R R IR TR OE IR, 4T
RAS Bt g I P s 2 DU AR SR 5 o Bl i 5a i 7
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WIRTATIA, fEA R R type AT A
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(Lry~ LpfiLpe)o 75 58 2L H 2 W 2 1 (] 5
P, 3R RIBATLLtype IBLIATRC G, T1ibiE
HEAAHF P IR e AR T 0 15

T BRI N EUR 1 60 2R e B RS ] LA
AW TR B, EEEATHEER A
W E A EAE . B, fERc(E5(a))
PC-I=RIAN, HEHEEALCHHSS SR, Af
n-nAH EAEA, R/NEEE N2.8 A, BT iR
HAEH: Lecl-Y10458, " Afin-ntl HAEH, H
PR ON4.3 A, DRRAR EAE ARl 95—, {2
WA I R A SRR RS SR, AR . H,
T EZEALMEN, B X = ERA
A BE AL T B K RE RS (BS(b)). BT PC-T
“REEESEERE, EEAPCI=%KH,
B,* AT it &t US4 A RE B AT A% 38 & % ) o
LA, AR Z Nh iR . A3, fERc
PE-1= AR, Lpya4f) =477 FRFRHE(F139.
F8OFIF124) 43 W S PE-1 =& 11B,%. B, 2HIp,*
BABEn-tAHIAER, X UHLy4A BT
SEBY, I = AR HIRE B R (K5 (c)), X5
Lo AT PC=RARMI AR L. ik, EHEA P
(1) €0 25t 2 S i IEL 2R (1 (0 (R RE R AR R
Bilhn, EPEEALy4SE EWPEB (Y, )5
B,”, BITEEEN2.9 A, TR FREA RN, ff
T PR R Z ™, Kk, 5HAb
BUAHLL, B, Ab FAHXT RGeS . L8 LTIk,
FERAPE=RMIP, B, Al kUL G &
& 338 1R B AL AL (B15(€))

WA AR LR R B, 5 R A AR
F 5% 7 R e R A 0 8 A S 9 m R R K (R 5 1)
(E5(d). (e)), VLRHHIhREREEMD, B2,
R AR B AN FECE T S HEIRE R . A
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R MIRED -

3.2 ZPBRNEARMEST

TEAPCHY, opWHE%4EA5—1PCB, 77l
ot FBY . HBIEREATRC/Re'FRD/Rb, [HIHiX
AT AR BE B T RE B LA B, 7EBLHR,
Loy fFSSON: TR, " Bt i, BEES A48 A, [,
RERATRES AN B A I RAN AR
Mo, " ([l6(a))-

HALF, Mot B REILB, SRR IR
%AIBQSI\ AIBISIﬂ;DAIB;%lO LCM'F4545A1B181*HE1/E
. Low1Y443. Y583F1F6105%'8," B n-nAfl
HAEA, ik, fEL MR, ~B RS
1%, HUGEN B AR, (El6(b)).

ApcFRMZA2HFRFBR B KL, X T4 g =
M EERHARF5 7S B PSTTAE SR EE LY, #EApcFH,
ApcF-F60. ApcF-R89. ApcF-Y93H1ApcF-Y97
5B e TR SR B m-n bl LA, AT B A 3
REd. [N, o PRI IEEER(VI2. P14, LI6.
L247. L249. F397. P401. C404FIW407)7E
A2Baper S BB e — AN BK 148, B e
FhnAssE (El6(e)s (e))-

BAIH WA — MR a2k ApeD, 7E i
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Structures and key bilins of red algal phycobilisomes

XIAO Yanan”, MA Jianfei®, YOU Xin®, SUI Senfang™®

(DSchool of Life Sciences, Southern University of Science and Technology, Shenzhen 518055, Guangdong Province, China; @School
of Life Sciences, Tsinghua University, Beijing 100084, China

Abstract Phycobilisomes are large water-soluble light-harvesting complexes in red algae and cyanobacteria, with the energy transfer
efficiency higher than 95%. The high-resolution structures of phycobilisomes resolved so far are from the red algae Griffithsia
pacifica and Porphyridium purpureum, providing important information of the overall structures of the phycobilisomes, especially the
structures and functions of linker proteins. Furthermore, linker proteins regulate the energy state of chromophores in Porphyridium
purpureum phycobilisome. In this review, we analyze the overall structures of red algal phycobilisomes and the microenvironments of

key chromophores.
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