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rDNA TaKaRa
1.3.3 WMQ-7 16S
1 rDNA NCBI
DNASTAR MegAlign
1.1 MEGA3.1
1.1.1 GC Kimura-
HUP~ 10 2 Nj
1.1.2 ACC
1.4 ACC
ZHWY-2112B 1.4.1 13
Himac CR 22G
HITACHI 721 1.4.2 WMQ-7 0.5 g/
JEM-2000EX LACC MSA 120 /min 30 °C 24 h
JEOL 14430 x g 4 °C 30 s 5 min
1.1.3 MSA 9 P14 ACC
MSA ACC 0.5 g/L ACC
1.2 30 C pH7.2 1 pg ACC
1.2.1 9 2
H,
280 mL/min  H, 416 x 107 ~2.42x 10 21
MSA 7d
mol/L
1 MSA
37
2.2 H,
1.2.2 _4Hz ! 8
H, 2.42 % 10~ mol/L. 2441077 mol/L
. 3 25.93% WMQ-7
FMG-5 12.28 x 10™* mol/L
H, 9
WMQ-7
19.90 x 10™* mol/L
1.2.3 ACC 1 H,
MSA Table 1 Results of oxidizing H,
ACC MSA . :
Strains ¢ Tnitial B /¢ Surplus Hy / ;ZNEt consumed V“_l(;e, of
ACC ACC No. 0w/l 10wl 0:2 e
120 r/min 30 C 7d 14430 xg 4 C :
WMQ-7 19.90 1.31 18.59 I\
30 s FMG-3 12.64 3.90 8.74 Il
- - V/VIV =75:5:10 0.5% FMG-5 24.24 10.81 13.43 Il|
25h 100 C WMOQ-8 19.50 10.57 8.93 I
. ' LD-WMQ  13.35 7.40 5.96 l
20 min WMG-8 18.02 11.27 6.75 Il
1.3 FMQ-3 16.15 13.48 2.68 1
1.3.1 ACC WMG-7 15.73 14.14 1.59 0
Blank 22.41 22.08 0.33 0
WMQ-7 1-12 0 <2.44x10* mol/L T 2.44x 10~ mol/L ~ 5.96 x 10~* mol/L
I 6.06x107* mol/L~8.93x 10~* mol/L. Il 12.28 x 10™* mol/L ~
13.83x 10" mol/L. IV =18.59x 10~ mol/L.
1.3.2 16S rDNA WMQ-7 16S
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2.3 ACC ACC WMOQ-7 ACC
8 1 ACC ACC
WMQ-7 ACC WMQ-7
E 2 & 4 3 B 7 h 9 w112 13 4 15 1o 17 18

B .

Fig.1 The thin layer chromatography results of 8 strains after growing 7d. 1. Standard sample 2. WMQ-7 3. WMQ-7 without ACC 4. FMG-3 5. FMG-
3 without ACC 6. FMG-5 7. FMG-5 without ACC 8. WMQ-8 9. WMQ-8 without ACC 10. LD-WMQ 11. LD-WMQ without ACC 12. WMG-8 13.
WMG-8 without ACC  14. FMQ-3 15. FMQ-3 without ACC 16. WMG-7 17. WMG-7 without ACC  18. Blank.

2.4 WMQ-7 2 WMQ7
2.4.1 WMQ-7 Table 2 Physiological characteristics of strain WMQ-7
) Characteristics Results || Characteristics Results
2 0.525 pm ~ 0.76 pm X 0.84 pam -~ Oxidase + Gelatin liquefaction -
1.80 pm MSA Catalase + Nitrate reduction +
30 C 7 d 1.5 mm Oxidative fermentation of Tryptophan ~ deaminase
glucose test
V. P test - Indole production -
2 M.R test - Urease test -
| Hydrolysis of starch + H,S generation testing -
Cellulose decomposing - L-Phenylalaninase -
Use of citrate + Arginine dihydrolase +
2.4.2 16S rDNA 16S rDNA
1451 bp GC 53.8% GenBank
EU807744 WMQ-7 16S rDNA
Nj 3 3
WMQ-7
99 %
W-MQ_7 14-15
Pseudomonas putida
- 2.5 WMQ-7 ACC
WMQ-7 20000 x 570 nm
Fig.2  Morphological character of strain WMQ-7 under transmission 0.4 y =
electron mictoscope 20000 0.0011x+0.0271 R* = 0.9958 ACC
ACC 161 pug/ml.

0.671 U/pg
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by bootstrap based on 1000 resampled data sets. After each bacterial name
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Uncultured Pseudomonas sp. (EU341147.1)

100

WMQ-7(EUS07744)
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Pseudomonas sp. OCR2 (AB240201.1)

Uncultured bacterium clone (DQ088809.1)

Pseudomonas putida (AF094745.1)

68l

Marinobacterium jannaschii (AB006765)
Oceanobacter kriegii (AB006767)

Halomonas aquamarina (EU430083)

Hydrogenophilus thermoluteolus (AB009828)

WMQ-7 16S rDNA
Fig.3 Phylogenic tree based on 1451bp-frament of 16S rDNA sequences of strain WMQ-7. Numbers at each branch points indicate the percentage supported

substitutions per nucleotide .
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Isolation and identification of hydrogen-oxidizing bacteria producing 1-
aminocyclopropane-1-carboxylate deaminase and the determination of enzymatic
activity
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Abstract Objective We used Medicago sativa thizosphere in Shaanxi province of China to isolate and identify hydrogen-
oxidizing bacteria that produced ACC 1-aminocyclopropane-1-carboxylate deaminase and then studied the mechanism why
they can promote the growth of plants. Methods Hydrogen-oxidizing bacteria were isolated by gas-cycle incubation system. We
studied the morphological character physiological characteristics 16S rDNA sequence analysis and built the phylogenic tree.
Thin layer chromatography was used to isolate the strain that produced ACC deaminase. Ninhydrin reaction was used to test the
enzyme activity.  Results In total 37 strains were isolated 8 of which could oxidize H, strongly and grow
chemolithoautotrophically. We initially identified them as hydrogen-oxidizing bacteria. Only strain WMQ-7 produced ACC
deaminase among these 8 strains. Morphological and physiological characteristics analysis showed that strain WMQ-7 was
essentially consistent with Pseudomonas putida . The 16S tDNA sequence analysis GenBank accession number EU807744
suggested that strain WMQ-7 was clustered together with Pseudomonas putida in phylogenetic tree  with the sequence identity of
99% . Based on all these results strain WMQ-7 was identified as Pseudomonas putida . The enzyme activity of strain WMQ-7
was 0.671 U/pg.  Conclusion A strain producing ACC deaminase was identified and tested.

Keywords Medicago sativa  hydrogen-oxidizing bacteria  1-aminocyclopropane-1-carboxylate deaminase 16S rDNA

phylogenetic tree  Pseudomonas putida
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