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Isolation and Characterization of 3,4-Dichloroaniline Degrading Bacteria. Kim, Young-Mog, Kunbawui
Park’, Won-Chan Kim?, Won-Sub Han?, Choon-Bal Yu?, and In-Koo Rhee?*. Faculty of Food Science and
Biotechnology, Pukyong National University, Busan 608-737, Korea. 'South Sea Fisheries Research Institute,
National Fisheries Research & Development Institute, Yeosu 556-823, Korea, “Department of Agricultural
Chemistry, Kyungpook National University, Daegu 702-701, Korea, 3Department of Food Engineering, Daegu
University, Gyeongsan 712-714, Korea — Chloroanilines are widely used in the production of dyes, drugs and
herbicides. Chloroanilines, however, are considered potential pollutants due to their toxic and recalcitrant
properties to humans and other species. With the increase of necessity of bioremediation, this study was con-
ducted to isolate the chloroanilines-degrading bacteria. A bacterium capable of growth on 3,4-dichloroaniline
(DCA) was isolated by the 3,4-DCA-containing enrichment culture. The strain KB35B was identified as
Pseudomonas sp. and also able to degrade several chloroanilines. The isolated strain showed high level of cat-
echol 2,3-dioxygenase activity in the presence of 3,4-DCA. The activity of catechol 2,3-dioxygenase was sup-
posed to be ones of the important factors for 3,4-DCA degradation. The activity toward 4-methylcatechol was
60.6% of that of catechol, while the activity toward 3-methylcatechol and 4-chlorocatechol were 27.0 and

13.5%, respectively.
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Table 1. 16S rDNA partial sequence (631 bp) of Pseudomonas sp. KB35B and homology comparison.

1 CGTAAACGAT TTCACTAGCC GIGGAATCCT GAGATTTTAG TGGCGCAGCT AACGCATAAG 60
61 TTGACCGCCT GGGAGIACGG CCGCAAGGTT AAAACTCAAA TGAATTGACG GGGGCCCGCA 120
121 CAAGCGGTGG AGCATGTGGT TTAATTCGAA GCAACGCGAA GAACCTTACC AGGCCTTGAC 180
181 ATCCAATGAA CTTTCCAGAG ATGGATGGGT GCCTTCGGGA ACATTGAGAC AGGTGCTGCA 240
241 TGGCTGICGT CAGCTCGIGT CGTGAGATGT TGGGITAAGT CCCGTAACGA GCGCAACCCT 300
301 TGTCCTTAGT TACCAGCACG TTATGGTGGG CACTCTAAGG AGACTGCCGG TGACAAACCG 360
361 GAGGAAGGIG GGGATGACGI CAAGICATCA TGGCCCTTAC GGCCTGGGCT ACACACGTGC 420
421 TACAATGGIC GGTACAGAGG GITGCCAAGC CGCGAGGIGG AGCTAATCCC ACAAAACCGA 480
481 TCGTAGICCG GATCGCAGTC TGCAACTCGA CTGCGIGAAG TCGGAATCGC TAGTAATCGC 540
541 GAATCAGAAT GICGCGGTGA ATACGTITCCC GGGCCTTGTA CACACCGCCC GTCACACCAT 600
601 GGGAGTGGGT TGCACCAGAA GTAGCTAGTC T 631
Reference (accession no.) Identity (%)

Pseudomonas fluorescens (AJ278813) 99

Pseudomonas graminis (AB109886) 98

Pseudomonas sp. 'FSL R1-057' (AF205137) 98

Pseudomonas marginalis strain JH§ (DQ232737) 98

PCR was performed as described under Materials and Methods. The sequence identity was analyzed using Ribosomal database (http://

rdp8.cme.msu.edwhtml/analyses.html).
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Pseudomonas3ol| £3P= #5553} 98%2] AeAS el
Wt o] A2 He Fe] AWE KB3SB ¥F % Pseu-
domonas spell 43F= 7102 TGN (Table 1).

Eal2e| 34-DCA0| CHEH LA

3,4-DCAE X3} 1/10 LBuiR| oA £&] #5 KB35B
o] 8- AR Aa= Fig. 13} 2}, 3.4-dichloroaniline
FH7}7¢} 3.4-dichloroaniline 7472 23S vlws] £
| KB35B ¥ 100 ppm 5%2] 3,4-DCAIA T 28]
239l 01} 200 ppm 0|4k} FEAIMNE Qo] Brbsal
ALE viehdet

£a2|70 o8t 3,4-DCAS| X|H

Be|gt ¥ KB35B, E. coli Y B. subtilisZ LB viR]el|A]
12A17F wheksle] 2 FuioFd 0.1 mlE 50 ppme] 3,4-DCA
£ 3§3 1710 LB *HA] 10 mlel| F s} 28 F+F
KB35B @ E. coli, B. subtilis®) 3,4-DCA A7 FA+E FF
£ AFHA o dx27s) vlwshEA 34-DCAY AALE

1.2

Growth (OD 600 nm)

6 3 6 9 12 15

18 21 24 27

Time (h)

Fig. 1. Growth rate of Pseudomonas sp. KB35B in 1/10 LB
media containing 3,4-dichloroaniline. O, control; @, 50 ppm; M,
100 ppm; [, 200 ppm.
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Fig. 2. Degradation of S0 ppm 3,4-dichloroaniline in 1/10 LB
media by the growth of bacteria at 30°C. O, no inoculation; @,
Pseudomonas sp. KB35B; W, Escherichia coli; A, Bacillus subtilis.
Data are the averages of three repeat experiments.
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Fig. 3. Degredation of chloroanilines by Pseudomonas sp.
KB35B. Cells were grown in 1/10 LB containing 50 ppm chlo-
roanilines for 3 days at 30°C. Chloroanilines were determined by
HPLC analysis. 2-CA, 2-chloroaniline; 3-CA, 3-chloroaniline; 4-
CA, 4-chloroaniline; 2,4-DCA, 2,4-dichloroaniline; 2,5-DCA, 2,5-
dichloroaniline; 3,4-DCA, 3,4-dichloroaniline; 3,5-DCA, 3,5-di-
chloroaniline. Data are the averages of three repeat experiments.

Table 2. Induction of catechol 1,2-dioxygenases and catechol
2,3-dioxygenases in Pseudomonas sp. KB35B by the addition of
3,4-dichloroaniline (DCA).

Activity (nmol/min/protein)
Without 3,4-DCA  With 3,4-DCA

114+£05 83+1.1
114+35 236.0+9.5

Catechol 1,2-dioxygenase
Catechol 2,3-dioxygenase

Cells were grown in 1/10 LB for 12 h at 30 in the absence or pres-
ence of 50 ppm 3,4-dichloroaniline (3,4-DCA). The activity of cate-
chol dioxygenases was measured as described in Materials and
Methods. Data are the averages of three repeat experiments.

E pyruvater} acetaldehyde®} 2 Krebs 3|29 S
2 o] ek el (8. Catechol®] Fsfiol &
o] 8l AxtA 9] &4 el catechol 1,2-dioxygenase(ortho-
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