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Abstract: Free fatty acid profiles of wild type and fatty acyl-ACP synthase deletion mutant strain of Synechocystis sp.
PCC6803 indicated that one origin of these fatty acids is the process of lipid remodeling or lipid degradation. Lipase is the
key enzyme involved in this process. The gene sllI1969 is the sole gene encodes a putative lipase in Synechocystis sp.
PCC6803. To identify the function of this gene and its role in fatty acid metabolism, we cloned the sl11969 from genomic
DNA, overexpressed it in Escherichia coli BL21 (DE3) using pET expression system and purified this recombinant enzyme
with Nickel-nitrilotriacetic acid affinity chromatography. The enzyme activity was assayed by spectrophotometric with
p-nitro-phenylbutyrate as substrate. The K, and k., of the enzyme is (1.16+0.01) mmol/L and 332.8+10.0/min, respectively
toward p-nitro-phenylbutyrate at 30 °C. The optimal temperature of the enzyme is 55 °C. To investigate the biological role
of SI11969 in fatty acid metabolism in cyanobacteria, we constructed sl11969 deletion and overexpression mutant strains in
the background of fatty acyl-ACP synthase deletion mutant of Synechocystis sp. PCC6803. The analyses of the content of
free fatty acids in different mutant strains showed that the contents of S111969 and free fatty acid are positively correlated.
The free fatty acid profiles of the sl1969 mutant strains suggested this enzyme is not the sole enzyme for degrading lipid in
Synechocystis sp. PCC6803.
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PASE AL PCC6803 LK ZH DNA Msiti, LA
SI11969ndes/SI11969xholcas ~ #1  SI11969bgllls/
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Table 1 Primers used in this study

4°C, 10 min), YCHR 40 A0 A T 45 28 th i
(20 mmol/L PBS, 0.5 mol/L NaCl, pH 6.9), ¥K¥&
WP A B BERRSE 4SS, B0 (14 000xg, 4 °C,
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ke AR LiAl, slifbad B R H Al Ak ]
45 (Novagen) 17 . Zifbf3 B mHE H & o
SDS-PAGE #1 Western blotting ik, Western
blotting ¥ >k FH PVDF & (Roch, ), F|H
6xHis-Hr2E R EHbric H IR 1, Sl o1
TR i 2 65387 & (Amresco, ZEE) JEATAM .,
T R A3 52 )7 122 IR Bradford Jrik!'),

Primer name Sequence (5'-3") Reference
S111969ndes GGCATAATGGTAGCAGAATTTCCGGA This study
S111969xholcas CCCTCGAGGAAGACTAATCCCTTTCCAATCC This study
S111969bgllls GAAGATCTGCTGATTTGTAGAACCTAGTGG This study
s gggﬁggé}ggi?mGTGGTGGTGGTGGTGGTGGTGGGGCAA This study
S111969kus TAGATTGCTACTAGTCCGGTGTG This study
S111969kuas ACTAACACAACAGGATGACGGT This study
S111969kds GTGTCGGATGCCCGTTGTT This study
S111969kdas GCCAGGACTACTATCCCGTTTT This study
0168-1 ACCTCTCCACGCTGAATTAG Tan. et al, 201117
0168-2 TTCCAGGCCACATTGTTGTC Tan. et al, 201117
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Fig. 1 Maps of the plasmids. (A) pGQ73. (B) pGQ46. (C) pGQ4S.
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54/ 3B). PCR 53 /R % A MRAN 43 B
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2 SDS-PAGE (A)#0 Western blotting (B) #&i0 SI11969 & F 33 & i& & 4 14 & ;8 & X B 5E 51 B9 2200 (C)

Fig. 2 SDS-PAGE (A) and Western blotting (B) analysis of S111969 and effect of temperature on the activity of
S111969 (C). (A) M: protein marker; 1: cell lysate of E. coli BL21 containing pGQ73; 2: flow through material; 3:
effluent of binding buffer with 20 mmol/L imidazole; 4: effluent of binding buffer with 40 mmol/L imidazole; 5:
effluent of binding buffer with 60 mmol/L imidazole; 6: effluent of binding buffer with 100 mmol/L imidazole. (B)
Western blotting of purified S111969. (C) Effect of temperature on the activity of S111969.

A bp M 1 2 3 4 5

2 000

3 Wk GQI12 1 GQ13 HF B ML

B bp M 1 2 3
2000

Fig. 3 PCR analysis of the genotype of GQ12 (A) and GQ13 (B). (A) M: DNA marker (DL2000 DNA Ladder
Marker); 1: genomic DNA of wild type was amplified by primers 0168-2 and sl11969bgllls (control); 2: genomic DNA
of GQ12 was amplified by the same primers as lane 1; 3: plasmid pGQ48 was amplified by the same primer as lane 1
(control); 4: genomic DNA of wild-type was amplified by primers 0168-1 and 0168-2 (control); 5: genomic DNA of
GQ12 was amplified by the same primers as lane 4. (B) M: DNA marker (DL2000 DNA Ladder Marker); 1: genomic
DNA of wild type was amplified by primers sl11969bgllIs and S111969xholcas (control); 2: genomic DNA of GQ13 was
amplified by the same primers as lane 1; 3: plasmid pGQ46 was amplified by the same primer as lane 1 (control).
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T 33% /A X ARIRIREEDIE T Y45 R, 5111969
P FA S A A AR DIR & B R ARG, X
SR T 0 A PR RESEARAT & 0 o (A1 AR,
ANTELFI R 107 FR AE PR A B AR Hh 7 e 22 IS R I
GQ13 H &5 2(1.33+0.34) mg/(L-OD73), GQ8
o 2 (1.8840.51) mg/(L-OD730). SI11969 #if
I LIS AN VBRI 15 18 D VA e ) e ik 2>

N

I==! GQ8
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|_|
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Free fatty acid

4 HHEGQ8 5 slI1969 TRAREH (GQL2) (A) 7 sIIL969 AR THE (GQLI) (B) B ASRiEs
Fig. 4 Production of free fatty acids of GQ8, GQ12 (A) and GQ13 (B).
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