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Tab.1 Primer sequences used in the construction of recombinant vectors

4 F: 5'-GCGGATCCGATGAGTATCGTCACGAAATC-3'
ap¢ R: 5'-ATGAGCTCCTAGCTCATTTTTCCGAT-3'
ccd F: 5'-GCGGATCCGATGAAAACACCTTTGACC-3’
P R: 5'-ATGAGCTCTTAACTTAAAGCGTTAATTGCA-3'
epcE/F F: 5"-TCGAGCTCATGCAGGATTCTGAATCA-3'
P R: 5'-ATGCGGCCGCATGCAGGATTCTGAATC-3'
hoxl F: 5'-TACATATGAGTGTCAACTTAGCTTCCCAG-3’
ox R: 5'-CCGATATCCTAGCCTTCGGAGGTGGC-3'
obS F: 5'-TGGATATCGATGACGAAGAACCCGCGT-3'
P R: 5'-GACTCGAGTTACTTGTAGGAGAACAGAA-3'
*
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Fig. 1 Recombinant plasmid schematic diagrams of pCDFDuet-apc-cpcE/F-hox1-pebS and pCDFDuet-pecA-cpcE/F-hox1-pebS
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Fig.2 SDS-PAGE of recombinant proteins
A SDS-PAGE ; B. SDS-PAGE

A. Zn**-induced fluorescence of recombinant proteins; B. Coomassie-
stained
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Fig. 3 Absorption spectra of recombinant proteins
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Fig. 4 Fluorescence spectra of recombinant proteins
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Fig. 5 Diagram of the fluorescence decay of recombinant
proteins
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Abstract: Phycobilin lyase enzymes can attach phcobilins to their cognate apoproteins, which play an important
role in the biosynthesis of phycobiliproteins. To verify the universal function of lyase cpcE/F, two recombinant
plasmids: pCDFDuet-apcA-cpcE/F-hox1-pebS and pCDFDuet-pecA-cpcE/F-hox1-pebS were constructed using ge-
netic engineering methods, and then two unnatural phycobiliproteins, ApcA-PEB and PecA-PEB, were successfully
expressed in Escherichia coli, which indicated that cpcE/F could catalyze not only the ligation of PCB with differ-
ent apoproteins, but also that of PEB and different apoproteins, and thus are universal bilin lyases. The absorption
and fluorescence spectrum analysis showed that both unnatural proteins exhibit similar characteristic peaks to those
of natural phycobiliproteins with some peaks of isomers and wavelength shifts, and their spectroscopic characteris-
tics were mainly determined by the bilin type carried on them. Furthermore, different apoproteins could also regu-
late the absorption spectrum and show important influences on the photostability of phycobilins. Our work will
provide important information to better understand the biosynthetic mechanism of the phycocybiliproteins and

production of unnatural phycobiliproteins with a better fluorescence quality.
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