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Fig.1  Flow charts showing the construction process of pK0643 and pK0862. Construction of pK0643 are shown in A and pK0862 in B. Locations of the

primers used in PCR identification are shown in small arrows around pK0643 and pK0862.
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Table 1~ Sequence of primers
Name Sequence of primer(5'— 3')
0643F CCGGAATTCATGTGGCTTCTTTTGC
0643R CCCAAGCTTCTATATTCCCAACCAC
0862F CCGGAATTCATGCCCACTACCCTAG
0862R CCCAAGCTTTTAACCGCCAATGCCT
k643F AAACCATGGACGCTCAGTGGAACGAAA
k643R AAACCATGGTACAGGCAGCCCATCAGT
k862K CTAGCTAGCACGCTCAGTGGAACGAAA
k862R CTAGCTAGCTACAGGCAGCCCATCAGT
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ARERFMFE S B AR R Y 0D,y J5 > I UV2300 43
6Ot FE T 4 A0 O B, 3 A Y
400 nm ~ 750 nms

R 1S-55 B 906 73 0t 06 FE b, A8 WA B
(77 KO Wl 5 5 40 L () AR 58 0 A i o 78 4
£ 10 nm, 435 nm WO FHERE S, B 500 nm ~
795 nm [R5, MR I TS5 RN 3 pg.

£ 1000 pE/m*s A Clark SR EDG S
AR AR (M A, A HE 0 A RETE 10 mmol/L
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benzoquinone "I i -
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Fig.2 PCR detections of integrations. A: PCR detections of homologous
integration in s/r0643: : km. Primers k643F and k643R were used in
lanes 1-3, and primers 0643F and 0643R were used in lanes 4-6. The
DNA templates were from mutant lines after cultivation with 50 pg/mL
kanamycin for two (lane 1;4) or three rounds (lane 2 and 505 or wild
type (lane 3 and 6). Lane M is the 1kb DNA ladder. B: PCR detections
of homologous integration in s//0862:: km. Primers k862F and k862R
were used in lanes 1-3, and primers 0862F and 0862R were used in lanes
4-6. The DNA templates were from mutant lines after cultivation with 50
pg/mL kanamycin for three (lane 1,4) or four rounds C(lane 2 and 55 or
wild type (lane 3 and 6). Lane M is the 1kb DNA ladder.
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Fig.3 The growth curve of sir0643: : km. s//0862: : km and wild type.
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Fig.4 Whole cell absorbance spectra of wild type and sir0643: : km-
sI10862: : km.
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Fig.5 77K fluorescence emission spectra of wild type and mutants. The
same number of cells was excited at 435 nm and the spectra were

normalized to 570 nm.
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Table 2 Rates of photosynthetic electron transfer reactions measured with

intact cells

Rates [ xmolO,/mg Chla/h]

strain PSIICLH,0: DCBQ/ Whole chain(H, O:
K; Fe( CN)g 1D Co,)

wild type 212.81+9.83 213.35+13.35

sIr0643: : km 194.21 +1.37 177.95 £ 19.25"

510862 : km 228.12 +24.68 230.59 + 8.48

* Indicate significant difference between mutant and wild type.
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c. 7  Electron micrographs of of wild type and mutants. The
distribution of number of thylakoid membranes layers under the presented
growth conditions.
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Fig.6  Electron micrographs of of wild type and mutants. Ultrastructure of wild type (A, slr0643: :km (B) and sl/0862: : km (C) are shown by electron
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Construction of sll0862 or slr0643 disrupted mutants and their phenotype analysis in
Synechocystis sp. PCC6803

Luobao Zhong, Gu Chen” , Dandan Ren
(College of Light Industry and Food Science, South China University of Technology, Guangzhou 510641, China)

Abstract: Recently a novel membrane-associated metalloprotease EGY1 was found to localize in the chloroplast of Arabidospis and
is required for chloroplast development and fatty acid biosynthesis. The genes slr0643 and sl[0862 from cyanobacteria
Synechocystis sp. PCC6803 encode EGY1 homologs. [ Objective ] For functional characterization of these two geness
[ Methods ] disrupted mutants s/r0643: : km and s//0862: : km were constructed by homologous recombination. [ Results] Under
30 degree> normal light and autotrophic growth, compared with wild types slr0643: : km showed similar growth rate in the early
stage, but emitted less photosystem I (PSD) fluorescence under 77K and the activity of the entire photosynthetic electron transfer
chain was only 83% of the wild type, while cells contained normal thylakoid membranes. No significant difference was found
between s//0862: : km and wild type under this condition. [ Conclusion] These results indicated that sir0643 was involved in PSI
assembly and photosynthesis directly while s//0862 did not affect assembly of PSI and PSII directly at this stage; which lay a
foundation for further exploring their function and mechnism in cyanobacteria.

Keywords: Synechocystis sp. PCC6803; protease EGY1; homologs; slr0643; s/0862; disrupted mutant; 77K fluorescence
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