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Abstract: To study the roles of glucosylglycerol phosphate synthase (Ggps) in glucosylglycerol (GG) and glycerol
biosynthesis, we over-expressed Ggps from either Synechocystis sp. PCC 6803 or Synechococcus sp. PCC 7002 in a
Synechocystis strain with a high GG titer, and determined the GG and glycerol accumulation in the resultant mutants grown
under different NaCl-stress conditions. Ion chromatography results revealed that GG yield was not improved, but glycerol
production was significantly enhanced by over-expression of Ggps from Synechocystis sp. PCC 6803 (6803ggpS). In
addition, increasing the NaCl concentration of medium from 600 to 900 mmol/L led to a further 75% increase of glycerol
accumulation in the mutant strain with 6803ggpS over-expression. These findings show the role of ggpS in driving the
carbon flux to the glycerol biosynthesis pathway, and will be helpful for further improvement of GG and glycerol

production in Synechocystis.

Keywords: glucosylglycerol, glycerol, Synechocystis sp. PCC 6803, ggpS, genetic engineering
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x1 AARDEAANSIY (OD730=8-9)
Table 1 Primers used in this study BGl11 5 mol/L NaCl NaCl
Primer name  Primer sequence (5'~3") 600 mmOl/L
0168-1 ACCTCTCCACGCTGAATTAG
0168-2 TTCCAGGCCACATTGTTGTC 2 b mL
7002-ggpS-F  CATACCAACCCCTGGAGGTCT ( T6)
7002-ggpS-R  TCTCGAGCTCTCCCCCAGGTTAAGCA 6 I'mL 12 000 r/min
6803-ggpS-F  TCCAGGCATATTAGTTCACACG 5 min 0.45 pm
6803-ggpS-R  TCCAGGCATATTAGTTCACACG
134 GG
1.32 ICS-3000 (DIONEX)
BGl11 GG [22]
30 °C 30 uEm >s' (DIONEX)
4 mm x 250 mm carbPac®Al
BGIl1 30 C 800 mmol/L NaOH 0.4 mL/min
0 uEm%s' 140 t/min
o S . 1 10 (VV) 2 BREMN
BGI1 30 C 2.1 $3RIE ggpS WEHFRNME
30-50 pEm 5™ PepeB
OD739 1.5-2.0
20 mg/L 30 mg/L 10 mg/L PCC 6803
1.33 15%%!
PCC 6803
200 mL 23] Pepcn
30 °C 100 pEm s 5% CO, (V/V) ggpS AA
%2 AWRFHTHRR
Table 2 Plasmids used in this study
Plasmids Relevant characteristics References
pWD38 Ap', Cm', sIr0168::Cm'-P,5-68039gpS Du W, Tan XM, Lu XF, unpublished
pXX47 Ap', Sp', slr0168::Sp"-P,,.z-6803ggpS [23]
pPM2 Ap', Cm', sIr0168::Cm"-P,.5-6803ggpS This study
pPM7 Ap’, Cm', slr0168::Cm"-P,,.5-700299pS This study

http://journals.im.ac.cn/cjben
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Fig. 1  Genotype determination of Synechocystis
mutants by PCR. 1, 3, 5 and 7: wild type genome DNA
was used as template. 2 and 4: AA-PM2 genome DNA
was used as template. 6 and 8: AA-PM7 genome DNA
was used as template. Primers 0168-1 and 0168-2 were
used in lane 1, 2, 5 and 6. Primers 0168-2 and
6803-ggpS-F were used in lane 3 and 4. Primers 0168-2
and 7002-ggpS-F were used in lane 7 and 8.
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Fig. 2 GG (A) and glycerol (B) production in different mutant strains cultured under salt-stressed conditions for
6 days. The glycerol production that was significantly improved compared with the AA mutant was indicated as star.
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