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No.
APC o
1 apcA Spirulina sp. - [37]
2 apcA Spirulina sp. CpcE/F S sp. PCC 6803 [38]
3 apcA - - [46]
4 apcA S. sp. PCC 6803 - [39]
APC B
5 apcB Spirulina sp. cpeS Anabaena sp. PCC7120 [40]
6 apcB T. enlongates BP-1 cpcU/S S. sp. PCC 6803 [41]
APC Trimer
7 apc AB Cys* - cpeS1 Anabaena PCC7120 [47]
8 apc Trimer - - - [24]
CPC a
S. sp. PCC 6803
° CpcA Synechococcus sp. PCC 7002 - - (48]
10 CcpcA S. sp. PCC 6803 CpcE/F S. sp. PCC 6803 [31]
11 cpcA - - - [32]
12 CcpcA - - - [33]
13 CpcA apcA apcD - - - [36]
14 - - - - [34]
CPC B
15 cpcB Cys'™® - cpcT S. sp. PCC 7002 [35]
16 cpcB Cys™ - cpeS2 Nostoc PCC 7120 [28]
17 cpcB Cys™ - cpcT Anabaena sp. PCC7120 [47]
18 cpcB apcB apcF - cpcM - [36]
19 cpcB Synechococcus sp. PCC7002 slr2049 S. sp. PCC 6803 [49]
20 cpeS Spirulina platensis (sp.) 31(2)(5);'3 - [50]
PEC a
21 pecA - - Mastigocladus luminous [25]
22 pecA - pecE/F Mastigocladus laminosus (Fischerella) [26]
23 pecA - pecE/F - [27]
PEC B
24 pecB Cys* - cpeSl Anabaena PCC7120 [28]
PE of
25 cpeAB S. sp. 6701 - - [30]
26 cpeAB Polisiphonia boldii - - [29]
LCM
27 apcE Synechococcus sp. PCC 6301 - [45]
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APC APC Lr , Lr cpcC
(rAPC trimer)i4. cpeD , PC
L cM 1 PCB APC
4 Lc Lre Lc , ( ,
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Advances in Cyanobacterial Phycobilisome Assembling in vitro
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The initial process in photosynthesis is to harvest and transfer solar energy to photosynthetic reaction centers with
high efficiency. Phycobilisome is one of the two main kinds of light harvesting complexes for oxygen photosynthesis
(the other is LHC 11, found mainly in green algae and vascular plants), which attaches to the cytoplasmic side of the
thylakoid in cyanobacterial and red algal cells. It is usually composed of phycobiliproteins and linker proteins, and it
functions to harvest and transfer energy to PS I1. The three types of phycobiliproteins have similar structures but
different absorption characters. This is because of the difference in numbers and locations of bilins on their
apo-protein skeletons, as well as slight structural differences in protein scaffold. Phycobiliproteins self-assemble in
cells into an intact phycobilisome, whose structure stability relies on hydrogen bonds, polar interactions, and the
participation of linker proteins. Scientists have tried to synthesize and assemble phycobilisomes in vitro for decades,
and have reached only the holo-allophycocyanin trimer until date, far from accomplishing the recombinant
holo-phycocyanin hexamer and assembling of any higher structural units. In this review, we focus on the
combinatorial biosynthesis process of phycobilisomes (mainly for phycobiliproteins) and summarize the history and
recent progress of de novo synthesis of phycobilisome in vitro. Furthermore, we discuss the potential applications of
recombinant allophycocyanin trimer and the intact phycobilisome.

light-harvesting complex, phycobilisome, combinatorial biosynthesis, recombinat allophycocyanin,
assembling in vitro
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