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The functions of Pseudomonas aeruginosa PAO1 c-di-GMP metabolic protein PA0285 in sensing environ-
mental factors

HAI E"*,ZHANG Huimin',GAO Xiaojin' ,ZHANG Xiaomin®,GUO Jiayi’ s HUANG Weidong' (1.
Department of Biochemistry and Molecular Biology »chool o f Basic Medicine , Ningxia Medicine University »Yinchuan
750000, China ;2. Ningxia Center for Disease Control and Prevention ;3. Science and Technology Center s Ningxia Medi-

cal University)

Objective  To analyze the role of a cyclic diguanosine monophosphate (c-di-GMP) metabolite protein
PA0285 of P. aeruginosa PAO]1 in sensing environmental factors,and to explore the mechanisms of PA0285 involved in
c-di-GMP signal transduction.  Methods The genetic background of the pa0285 transposon mutant strains were con-
firmed by genomic DNA PCR. 24 compounds were selected as environmental stimuli. The intracellular c-di-GMP levels
of bacteria were monitored by GFP (green fluorescent protein) reporter gene fusion method and Congo red staining assay.
The effects of individual environmental factors on bacterial biofilm formation were analyzed by crystal violet staining
method. Bacterial siderophore production under specific environmental conditions was further analyzed by CAS(Chrome
azurol S) plates.  Results Bacterial genomic DNA PCR experiments showed that the transposon insertion inactivated
the pa0285 gene. The results of GFP reporter gene fusion method, Congo red staining assay and biofilm formation test
showed that compared with WT PAO1,the intracellular c-di-GMP level of mutants Apa0285 increased (F=88.92,P <
0.01) , the biofilm synthesis of mutants Apa0285 increased (F =15. 82, P <C0. 01). when isoleucine (Ile) or valine (Val)
were added to the medium, the intracellular c-di-GMP level of mutants Apa0285 decreased compared to WT PAO1 (F=
15.17,60.17,P<C0.01) ,and the difference in biofilm synthesis was not statistically significant compared to WT PAO1
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(F=3.462,0.5018,P=0.10001,0. 6287). CAS assay showed that compared with WT PAOT1, the siderophore content of
mutants Apa0285 were decreased (F =758, 22,P <(0. 01). CAS plate showed that the chelation circle of Apa0285 was

smaller than WT PAO1 when no exogenous compounds were added to the medium. When arginine (Arg), MgCl, , and
CaCl, were added to the medium,the chelation circle of the Apa0285 was similar to WT PAO1. When Val and Ile were

added to the medium, the chelation circle of Apa0285 was larger than WT PAO1 and when arginine (Arg).

Conclusion

PA0285,a metabolic protein of c-di-GMP in P. aeruginosa PAOL,is an active phosphodiesterase (PDE) , which senses

amino acids Val and Ile from environment by regulates the intracellular c-di-GMP level,and then affects biofilm synthesis

and siderophore biosynthesis.

[Keywords]) Pseudomonas aeruginosa PAO1;PA0285;c-di-GMP;environmental signal
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Table 1 Primer combinations and sequences for gene transposon
mutation verification

ElRZE2 G181 (5-3)
Primer Primer sequence
PA0285-F1 CCGCCAGGCTCAGTCTTC
LacZ GGGTAACGCCAGGGTTTTCC
PA0285-F2 CGGGTGTAGAAGGCGTAGG
PhoA CGGGTGCAGTAACGCCCT
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Table 2 Detailed list of compounds
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Fig.2 The compound-induced changes in intracellular c-di-GMP

concentration of WT PAO1 and mutants Apa 0285 ,as quantified

using a GFP reporter
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