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1, How to isolate KSF27 from soil ?

2, How to degrade 
Dieldrin by KSF27 ?

< Highlight !! >
・Strain KSF27 degraded dieldrin from 14.5 µM to 5.5 µM during 9 days. 

・We identified aldrindicarboxylic acid as dieldrin metabolite. 

・We are searching other metabolites of aldrindicarboxylic acid by strain KSF27.

Soil- charcoal perfusion system

The GC/MS chromatogram and MS spectrum for silylated aldrindicarboxylic acid

Sample

Authentic standard

Degradation of dieldrin

Mineral salt medium(MM)
2.4 g/L Na2HPO4 ・12H2O, 1.0 g/L KH2PO4

0.5 g/L MgSO4 ・ 7H2O, 0.5 g/L NH4NO3

Trace element, Vitamin Mix
200 mg/L Pyrubic acid
5 mg/L Aldrin trans-diol

Water solubility
Dieldrin                         Aldrin trans-diol
(0.1-0.25 mg/L)             (2.5 mg/L)<

Air flow
→

Remove bacteria-enriched 
charcoal from soil

The enriched charcoal (1g) was
clashed and suspended in 
50 mM phosphate buffer

The buffer was added to the 
suspension to formulate a 
10-5 – fold dilution

The diluted suspension was then
inoculated on a R2A agar plate

The colonies were isolated and
tested  for aldrin trans-diol 
degradation in MM

Isolation of KSF27

20g Soil,receiving 
repeated 

application
of endsulfan

0.5g
Charcoal

300 ml

Reference; Futa Sakakibara et al. (2011) Biochemical and Biophysical Research Communications., 411:76-81.
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■ Heat killed control , ■ Treatment

・Dieldrin is insecticide that is high toxicity and long persistence in the environment.
・ Therefore, contamination with dieldrin is still a serious environmental problem and 

an efficient remediation method is required. 
・We  isolated a novel aerobic dieldrin-degrading bacterium (Sakakibara et al., 2011)
・However, we could not detect  initial metabolite of dieldrin.
・In continuation of this study, we found a novel metabolic pathway of dieldrin by Pseudnocardia sp. KSF27.

< Introduction >
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3, How about metabolic pathway of dieldrin ?
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Ion 147.10 (146.80 to 147.80): tre 1.D\data.ms

50 100 150 200 250 300 350 400 450 500 550

5000

10000

15000

20000

25000

30000

m/z-->

Abundance

Scan 1357 (13.284 min): 11.D\data.ms
73.1

147.1

556.9
493.0

230.0266.9
302.9 457.0

183.1 340.9 418.9
376.9109.1

50 100 150 200 250 300 350 400 450 500 550
0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

m/z-->

Abundance

Scan 1352 (13.250 min): tre 1.D\data.ms
73.1

147.1

357.3

556.9493.0

266.9230.0
445.3305.0187.1 408.9110.1

R.T = 13.25

 

Pseudonocardia. hydrocarbonoxydans(AJ252826)

Pseudonocardia.sulfidoxydans(Y06537) 

Pseudonocardia. tetrahydrofuranoxydans (AJ249200)

Pseudonocardia. benzenivorans(AJ556156) 

Pseudonocardia. dioxanivorans(AY340622)

Pseudonocardia. chlorethenivorans(AF454510)

Actinobispora alaniniphila(AF325726)

Pseudonocardia. yunnanensis(D85472) 

Pseudonocardia. halophobica(AJ252827)

Pseudonocardia sp. YIM 45505(DQ344632) 

Pseudonocardia. oroxyli (DQ343154)

Soil bacterium strain LM 157(AJ252833) 

Pseudonocardia. alni(AJ252823)

Pseudonocardia. antarctica(AJ576010) 

Streptomyces thermovulgaris(z68094)

Nocardioides sp. PD653(DQ673818) 

KSF27

Pseudonocardia. hydrocarbonoxydans(AJ252826)

Pseudonocardia.sulfidoxydans(Y06537) 

Pseudonocardia. tetrahydrofuranoxydans (AJ249200)

Pseudonocardia. benzenivorans(AJ556156) 

Pseudonocardia. dioxanivorans(AY340622)

Pseudonocardia. chlorethenivorans(AF454510)

Actinobispora alaniniphila(AF325726)

Pseudonocardia. yunnanensis(D85472) 

Pseudonocardia. halophobica(AJ252827)

Pseudonocardia sp. YIM 45505(DQ344632) 

Pseudonocardia. oroxyli (DQ343154)

Soil bacterium strain LM 157(AJ252833) 

Pseudonocardia. alni(AJ252823)

Pseudonocardia. antarctica(AJ576010) 

Streptomyces thermovulgaris(z68094)

Nocardioides sp. PD653(DQ673818) 

KSF27

Pseudonocardia. hydrocarbonoxydans(AJ252826)

Pseudonocardia.sulfidoxydans(Y06537) 

Pseudonocardia. tetrahydrofuranoxydans (AJ249200)

Pseudonocardia. benzenivorans(AJ556156) 

Pseudonocardia. dioxanivorans(AY340622)

Pseudonocardia. chlorethenivorans(AF454510)

Actinobispora alaniniphila(AF325726)

Pseudonocardia. yunnanensis(D85472) 

Pseudonocardia. halophobica(AJ252827)

Pseudonocardia sp. YIM 45505(DQ344632) 

Pseudonocardia. oroxyli (DQ343154)

Soil bacterium strain LM 157(AJ252833) 

Pseudonocardia. alni(AJ252823)

Pseudonocardia. antarctica(AJ576010) 

Streptomyces thermovulgaris(z68094)

Nocardioides sp. PD653(DQ673818) 

KSF27

Pseudonocardia sp.

Phylogenetic affillation of KSF27
based on 16S rRNA sequence

Dieldrin Aldrin trans diol Aldrindicarboxylic acid

Dieldrin Aldrin trans diol Aldrindicarboxylic 
acid

Strain KSF27
180 rpm, 30˚C, 9 days 
In the dark condition

MM , Pyruvic acid GC/ECD

Ethyl acetate extracts
pH = 2, concentrate

GC/MS

Silylation 
with 

the BSTFA

MW = 399MW = 381 MW = 429

?
Data
not

shown

n = 2
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