%\ é % % ié. %\ Nov. 20, 2016, 43(11): 2456—2463

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china. 151071

K EESE R E Kosakonia radicincitans GXGL-4A Y9 B
BESERFERR
ERE EAN IR Bz

( () 200240)

B E:. [8¢] B MADZAENE R IR, AN LET LREDERMARGAM. K
FHEHFBETEMIGEARLT, A ERMXFRETHI AT, [FE] BRA R
Ashby LRI HRAATH B b, BT SFESHT. AEAKIESHT. 16S tIRNA A E 5
5| oA Fe B L3 AT B) A AT S . AR AR T - R R AR B) RUH 8 kb he ) .
REEE MM AL Tt Rk, [4£ 2] AERRI S B 2] —H B R A GXGL-4A, Hik4
AR, KAAH 1.5 umx0.5 pm, EFARF L2 AR SHEE—F, FLREELERAH
. 16S rRNA A B 5 71 547 48 R AW iZ A #k 5 Kosakonia oryzae Fo8A1d 16S rRNA A B 5 71 A
95% Mg AR e, LA AdAE. AMA B Ef LR EAN, FEL4 %4 K radicincitans
GXGL-4A. * H#A47E RIALE nifH #9420, % PCR ¥ 3§13 5| B4 296 bp & ; KA B
B AR E X, MFLABERTESRESEH 25mg/L, RAZAKRLABIF LR, T
EREM LB RBEEMN, AUHATEAT, £RET GXGLA4A AHRER R AL LS H
LR LB, £ %) 232.94 nmol C,Hy/(mL-h). [45£ 1 Bk GXGL-4A & —H#R 7T 84T Ho 5y ik 4
A B RA, LA RFHHRMNE.

XiiE: 2K, BAHE,. 4 5% %, Kosakonia radicincitans GXGL-4A
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Abstract: [Objective] Nitrogen-fixing microorganisms are the main component of biological
nitrogen fixation agent, and the breeding of nitrogen-fixing-bacterium provides a solid foundation for
the investigation and application in biological nitrogen fixation field. A nitrogen-fixing bacterium
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was identified and furthermore its nitrogenase activities were determined. [Methods] Ashby medium
is used for the isolation and purification of nitrogen-fixing-bacterium. Morphological, physiological
and biochemical analyses were conducted combining with 16S rRNA gene sequencing and genomic
scanning to identify the bacteria. The ammonia-secreting capacity of bacterial cells was measured by
indophenol blue spectrophotometric method and the nitrogenase activity was determined using the
acetylene reduction assay (ARA). [Results] Kosakonia radicincitans GXGL-4A, a Gram-negative
nitrogen-fixing bacterium with the size of 1.5 pmx0.5 pum was finally isolated from maize root
tissues. The strain were observed to show single cell distribution and joint of two tandem bacterial
cells under a microscope. Phylogenic analysis based on 16S rRNA gene sequence revealed that
GXGL-4A shares 95% of DNA homology with the Kosakonia oryzae strain Fo8A1d. Eventually, the
isolate was identified as Kosakonia radicincitans and the stain was named as K. radicincitans
GXGL-4A. The nitrogen-fixing gene, nifH was successfully amplified by PCR technique. The
content of ammonia nitrogen secreted by GXGL-4A bacterial cells was assayed at 2.5 mg/L through
indophenol blue spectrophotometric method. The results showed that this strain has a good capacity
in ammonium secretion. The nitrogen-fixing bacterium GXGL-4A grown on nitrogen-free media can
effectively restore acetylene, and its nitrogenase activity expressed in ethylene production capacity
was evaluated at 232.94 nmol C,H4/(mL-h). [Conclusion] K. radicincitans GXGL-4A will benefit for
the research of microbial nitrogen fixation.
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Table 1 The development of the standard curve

Reagents Blank 1 2 3 4 5 6 7 8 9 10
Solution A (mL) 5 5 5 5 5 5 5 5 5 5 5
Standard solution (uL) 0 10 20 30 40 50 60 70 80 90 100
Sterile water (L) 100 90 80 70 60 50 40 30 20 10 0
The amount of ammonium (pg) 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Solution B (mL) 5 5 5 5 5 5 5 5 5 5 5
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Figure 1 TEM analysis of the nitrogen-fixing bacterium strain GXGL-4A
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Figure 2 PCR amplication of 16S rRNA gene sequences
from nitrogen-fixing bacterium GXGL-4A, and its
detection of nifH gene
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Figure 3 A phylogenic tree of the nitrogen-fixing strain GXGL-4A based on 16S rRNA gene sequence
GenBank (%)

Note: The black dot indicates the isolated nitrogen-fixing bacterial strain in this study; GenBank accession numbers of the sampled 16S
rRNA gene sequences are shown in brackets, respectively; the digital on branch point is bootstrap value (%); the staff means expected
number of substitutions per site.
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Figure 5 The standard curve of ammonia nitrogen content
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Figure 4 The isolation of NnrgA gene by PCR amplification GXGL-4A
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Table 2 Nitrogenase activities of the nitrogen-fixing
bacterial strains

LB
Strains Ashby LB Broth
(nmol C;H4/(mL-h))  (nmol C,H4/(mL-h))
GXGL-4A 232.94+8.82a 88.86+4.85b
Azotobacter 76.79£12.52b 383.47+39.43¢
vinelandii
+ 0.05

Note: X +S; The same letter means the difference is not significant
in 0.05 level.
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