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6- NA-1
NA-1 Pseudomonas P. puiida
165 rDNA 165 rDNA NA-1
99 % NA-1
6-
Q939 A 0001-6209 2005 01-0006-04
1.1.2 A S¢
10g NaCl 10g 10g pH7.0 B
3¢ 10g NaCl 5¢ 10g
! pH7.0 C 10g
6- 10¢ K,HPO,3g KH,PO, 1g 10g pH7.0
D 10g NH, ,S0,2.0g MgSO,
0- 7H,0 0.2g NaH,PO, H,0 0.5g¢ CaCl; 2H,0 0.lg
K,HPO,0.5¢ pH6.5
< 5¢ 10g NaCl 10g 10g 200
6- pH7.0
Nagasawa 1.1.3 Smart 3000 Bio-Rad
TNS ° Hurh [FO12648 3K30 Sigma HD-930
’ 6- LC-MSD-Trap-SL.-
6- 01100 Agilent Avance400
Bruker H600-11
PTC-100  PCR MJ Research
NA-1 1.2
Pseudomonas putida 5¢ 45mL ImL
6- 30C 200r/min 24h
1 30°C
24 ~ 48h 4°C
1.1 30°C 24 ~ 48h
1.1.1 20mL /100mL 30°C 200r/min
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1 7
20h Escherichia coli MEGAversion 2
1.3 Kimura2-Parameter Distance

ImL 5000r/min 10min Neighbor-Joining 1000
0.02mol/L pH7.0 5mL Bootstrap
ImL 1%
30°C 200r/min 120min 2
50ml,
5000r/min  10min 100°C 2.1
Smin 5000r/min 10min 2.1.1
1min 1pmol 6- 1200
U
1 + 1
2 + NA-1
1.4 1
Table 1 Hydroxylase activity of strain for transforming nicotinic acid
Name of Enzyme activity Name of Enzyme activity
1B 24h strain [ UluL, strain / Ufml
NA-1 0.12 NA-4 0.10
1.5 NA-2 0.09 NA-5 0.07
NA-3 0.07
8
1.6 165 rDNA 2.1.2 !
1.6.1 DNA DNA 139
9 123 16
/ /
2 6-

1.6.2 PCR primer A 5'-AACTGAAGAG (H-NMR - DMSO-d, 3.39 bs 1H 6.35 d

TTTGATCCTGGCTC-3’ primer B 5'-TACGGTTAC-

CTTGTTACGACTT-3’

NA-1

16S tDNA  primer A primer B

Escherichia colt 16S rDNA
1513 Y PCR

2~25 1492 ~

50pL. 50ng

DNA  0.2mmol/L. ANTP  2.0mmol/L. MgCl, 20pmol/L
primer A 20pmol/L primer B 1 x PCR

1.25U Tag DNA
Imin 59°C 2min 72°C 2min 27
1.6.3 16S rDNA
1.7

GenBank
12 16S rDNA
16S rDNA Clustal x 1.8

95°C 5min 95°C
72°C 10min

Pseudonomas

j=9.6Hz 1H 7.78 dd j=2.6 Hz j=2.6Hz
IH 7.99 d j=2.6Hz IH 12.3 bs IH

124.0 140.0

25 A 25 B

2.0 2.0
215 215
5",_‘) g 124.0
=10 =10 '

05 198.9

) 99
. 240.8 . 381.0
9.1 1969 391. L4588 292 M2
0.0l 2Lk Prfeeas 560 jJ“NHKMO ol 27003152
miz mfz
1 A B

Fig.1 Mass spectrograms of nicotinic acid A and transformation prod-
uct B

The peak at m/z of 124.0 was assigned as molecular ion M+ H of NA
The peak at m/z of 140.0 was assigned as molecular ion M + H of
6-HNA.
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2 4 2.2.3 NA-1 16S rDNA
O
1463 GenBank
Y on BLAST 3
/ 3
HO N
5 ,

Pseudomenas alcaligenes (D84006)
1 J L T Pseudomenas aeruginesa (Z76672)

Pseudomonas stutzeri (AF094748)
Pseudomonas mendocina (ZT6664)
98— Pseudomonas pseudoalcaligenes (Z76666)

Fseudomonas putida (AF094737)
100! NA-1 (AY772474)

75 Pseudomonas flucrescens (Z76662)

2
Fig.2  "H NMR spectrum of transformation product

The chemical shift corresponding the proton 1 hydroxyl at C6 2 C5

3 C4 4 C2 5 carboxyl FPseudomonas aurecfaciens (Z76656)
97 Pseudomenas viridiflava (Z76671)
2.1.3 NA-1 20 Pseudomonas cicherii (Z76658)

26 Fseudomonas chlororaphis (Z76657)

2 NA-1 98" Pseudomonas syringae (Z76659)
3- Escherichia celi (AY098487)
3 16S rDNA
Fig.3  Phylogenetic tree based on 16S rDNA sequences of selected
2 NA-1 .
strains
Table 2 Substrat sificity of NA-1
< e ey o Numbers in parentheses represent the sequences’ accession number in
Substrate Transformation rate/ % GCenBank. The nfih T branch points s th 4
Nicotinic acid 550 enbank . e number at each branch points 1s the percentage supportes
3-Hydroxypyridine 0 by bootstrap. Bar 2% sequence divergence.
3-Cyanopyridine 0.77
Pyridine 0 3
3-Methylpyridine 0
2.2 "
2.2.1 NA-1
0.7pm ~ 1.0um 1.9pm ~ 3.0pm 1
LB
30°C 24h
NA-1
LB
NA-1
’ 16S tDNA
2.2.2 3 NA-1 12
3 NA-1 NA-1
Table 3 f"h}'fsilngical and biochemical features of st'rai'n NA-1 999, NA-1
Characteristics Results Characteristics Results
O/F closed - Aryinine dihydrolase + Pseudomonas plttld(l
O/F open - Citrate utilization + 6-
Oxidase activity + Acetamide hydrolase +
Catalase activity + Gelatin liquefaction -
Pyocyanin production . Lipase Tween80 - NA-1 13
Poly-B-hydroxybutyrate accumulated - Phenylalanine deaminase -
Acid from levulose - Amylolysis - 6-
Acid from maltose - Fructosan production - 6-
Acid from sucrose - H,S production -
Urase - 4°C growth +
Nitrate reduction - 41°C growth - NA-1
Malonate utilization - Glucose utilization +
Haemolysis sheep blood - Fructose utilization +
Penicillin sensitivity +
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Screening and identification of a strain for hydroxylation of nicotinic acid

LU Wei-hong XU Li DAI Yi-jun YUAN Sheng"
Jiangsu Key Laboratory for Bioresource technology ~NNU Laboratory of Microbiology and Biotechnology — College of Life Science
Nanjing Normal University ~ Nanjing 210097 China

Abstract Strain screening was conducted on a large scale in order to develop a biotransforming process for 6-hydroxynic-
otinic acid production. A strain named as NA-1 was isolated from soil which could transform nicotinic acid into a new
product showed by HPLC. The new product was identified as 6-hydroxynicotinic acid by MS and' H-NMR.. The morpholo-
gy physiological and biochemical characteristics of strain NA-1 were studied and showed that characteristics of strain
NA-1 were essentially consistent with Pseudomonas putida . The analysis of 16S rDNA sequence from strain NA-1 sug-
gested that strain NA-1 was clustered together with P. putida in phylogenetic tree and the sequence identity between
stain NA-1 and Pseudomonas putida was 99% . So strain NA-1 was identified to P. putida .

Key words Nicotinic acid 6-Hydroxynicotinic acid Biotransformation  Pseudomonas putida
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