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Figure 1.

Structure and physiological functions of c-di-GMP.
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TR B WY R A B G 4 A
PEASY #ifk b, WAidESR IPTG JFSFHr, fiik
FIABE, JEUE TR I UE . FE 7 IE 6 1 &
Ui BOa bk LK 3R pCMB51 Y T R Al 7 4
WSk, {3 NEB i Mfe | F Kpn | A7) iE
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Table 1. Plasmids and bacterial strains used in this study

Strains and plasmids Relevant characteristics Source and reference
Strains

A. caulinodans ORS571 Wild type strain, Nal* and Amp* 2]

AA2C-2412 ORS571 derivative, Gen* This study

Escherichia coli DH5a. General cloning strain Transgen
Plasmids

pPEASY Blunt Simple The vector cloning PCR products, Kan® TaKaRa

pCM351 The construction of mutant, Gen™, T¢ [17]

pRK2013 Helper plasmid,carries tra genes, Kan® [18]

Kan™: kanamycin; Gen': gentamicin; Tc: tetracycline; Nal*: nalidixic acid; Amp*: ampicillin.

R 2 FRKWEAASI

Table 2. Primers used in this study

The name of the primer Direction (5'—3') Restriction enzyme cutting site
2412-up-F CAATTGTCATCCTGCTCGACGTGG Mfe |

2412-up-R GGTACCCACGGAATCAGAAGGCAA Kpn 1

2412-down-F ACCGGTAAGAGGTGTCCGACGTGG Age |

2412-down-R GAGCTCAGGATGCCAATGGTCGAA Sac |

2412-middle-F CGCGCACCTCGTCATAGTGC

2412-middle-R CTCGTAGGCGTCGCTCTCCG

actamicro@im.ac.cn
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Figure 2. The mutant strain was verified by PCR.
Primers:  2412-middle-F/2412-middle-R; lane 1:
Mutant genomic DNA; lane 2: Wild-type genomic
DNA. Primer amplification showed a band in wild
strain, but not in mutant strain.
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Figure 3. The growth curve of the strains ware
determined.
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Figure 4. The c-di-GMP levels of all strains were
determined. *P<0.05.
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Figure 5. Mutant strain and wild type chemotaxis
analysis. A: In both L3+N and L3-N, the AAZC-2412
had higher chemotaxis than the ORS571; B: The
chemotaxis was quantitatively measured using a ruler.
*P<0.05, **P<0.01.
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Wi 2R, AR RITRE N, FE 48 h H%ELS
EUR ST 24 h, (HULE AR VR 2SR AR ARG
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2.6 HYIELBEER

R S35 1R (c-di-G MP) X Az iy st 14 T ke 3
FEAEF E AU T A W BOE SRS an A 7-A
PR o NS 3], 747 AU L3+N SR AUJE L3-N
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A RUUR B 1 A A I BB S T RO Y
. WK 7-B, @idfE 96 fLM PSR, HHTE R
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Figure 6. Comparison of flocculation results of two
strains. A: Photographed after 48 hours of cultivation.
Flocculation vyield results for the wild-type and
AAZC-2412; B: Analysis of quantitative results of
flocculation. *P<0.05.
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Figure 7. Comparison of biofilm formation of two
strains. A: Biofilm morphologies upon crystal violet
staining of the WT and AAZC-2412. On the left:
Culture strains in L3+N medium; on the right: Culture
strains in L3+N medium. B: Biofilm quantitative
measurement results. **P<0.01.
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Colony morphology and EPS determination of the two strains. A: Observation of colony morphology of

two strains. Wide-type strain and the mutant strains colonies are very different. Photographs were taken after 3 days
of incubation; B: The EPS quantitative analysis results. *P<0.05.
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Figure 9. Competitive nodulation tests between the
WT and A2412.
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Characterization of diguanylate cyclase metabolism-related
gene in Azorhizobium caulinodans ORS571
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Abstract: [Objective] To study the phenotypes of Azorhizobium caulinodansORS571 mutant strain lacking the
diguanylate cyclase AZC-2412, and to explore its functional mechanism. [Methods] We constructed the gene
knockout system of rhizobia based on the homologous recombination of cre-loxp, and the mutant strain was
constructed by the triparental conjugation. Growth rate, chemotactic ability, exopolysaccharide production, biofilm
formation and other phenotypes of the wild type and mutant strains were studied. [Results] The mutant strain had
almost the same growth rate as the wild type. Compared with the wild type, the mutant strain impaired in
exopolysaccharide production, chemotaxis behavior and biofilm formation due to lower levels of c-di-GMP in cells.
[Conclusion] The deletion of the diguanylate cyclase AZC-2412 reduces level of c-di-GMP levels. It had a
regulatory effect on the exopolysaccharide production, bacterial motility, biofilm formation, cell flocculation of
Azorhizobium caulinodans ORS571 and its interaction with host plant.
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