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PCR Detection of Terephthalic Acid Degrading Comamonas testosteroni in Soil. Kang, Dong Zhou,
'Yeon-Pyo Hong', and Jong-Hoon Lee*. Department of Food Science and Biotechnology, Kyonggi University,
Suwon 442-760, Korea, 'Department of Preventive Medicine and Community Health, Chung-Ang University,
seoul 156-756, Korea — Eleven bacterial strains which are able to utilize terephthalic acid as a carbon and an
energy source for growth were isolated from the soil of 7 water quality evaluation points in Kyonggi area of Korea.
Shthalic acid isomer degrading activity of the isolates from the 4 contaminated points was higher than those from
“he 3 clean points. Among 11 isolates, 4 isolates which have high terephthalic acid degrading activity and degrade
“wo phthalic acid isomers were identified by partial 16S rDNA sequence determination. One of them was identified
s Pseudomonas putida, and the others as Comamonas testosteroni. Thus a large number of phthalic acid isomer
Jegrading bacteria in domestic soil were inferred as C. testosteroni. On the basis of these results, the PCR detection
of C. testosteroni in soil was applied to monitor soil contamination by phthalic acid isomers. The DNA of C. test-
asteroni extracted from 4 g soil was directly detected by PCR with C. testosteroni specific primer pair. The amount
of PCR products was different according to sampling sites and more PCR products were obtained from contami-
nated sites than those from clean sites (Gulpo-chun > Anyang-chun > Hwangguji-chun > Shin-chun > Huk-chun >
Pukhan-river > Kapyeong-chun). This result was coincided with that of the viable cell counts for terephthalic acid
degrading bacteria.
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phthalic acid ©]AAAE st 2 g A wi=]o]A2] A
2z} A uhR)el|A2] o] JAA| Ba)sg v|wdt Av, B
AFEL dAZ ) == F719 phthalic acid ©]AAA)]
£ olgslo] s AR e, 2 QxTt ¥ A
ol B2lgl 752 phthalic acid oJAZA HalEAlo] &
HE7F @2 QoA Beg FEol vls)] T A= o}
EhdeH91.

E QoM FEld 117 ¢F %, 2 terephthalic
acid #-8l%5-S HA3k 209 o] e &7} 7Fsdt 4
7} FFZE 16S IDNA F-8 $7149 A4S 58 433
3, o]l5 F, RIS ARS= Comamonas testosteroni®)
PCRe] ©J3t Eofo 2 RE19] 23] &-& F3}od phthalic
acid o|A&All 2gF Eoke el muEY uhyoeme]
S7PsAS eAlE] Bk

W2 2wy

DIME HHef

2] 8} terephthalic acid ¥3v] & wjokS $13F vi=
(TPA wiA))y= F719 22 FAE 7| 2uR|o &gz
terephthalic acidZ 5mM A 7}3F3%, 1 N NaOHZ. pH 7¢]
HxF zAste] AHESIAEH9]. 712MA]E 1 L S5l
NH,CI 1.0g, KH,PO, 2.0g, MgSO, - 7H,0 0.5g, KCl
0.5 g, FeCly - 6H,0 0.01 g, CaCl,* 2H,0 0.1 g, EDTA 0.1
g, CuSO, * SH,O 5 ug, HiBO; 1 ug, MnCl, 1ugs
Azsidel, TS 26°C 3714 Z2710|A 48A12F wi st
At

Genomic DNA & EY F2| DNA F£&

Terephthalic acid %3]72] genomic DNA®| F&2
Current Protocols in Molecular Biology[2]ell #| Al & "y
& pAsle] AHEsl AL, Bk 2 RE|9] DNA 52 Xia
S[1419) wh& A sle] AMEslgdTH8]. HE[9]eA BAL
&} terephthalic acid E-eiaS F2)3F 32 U3 7] A
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2ol 2L 308] dRse] Fsioc,

WINY ZH X B

PCRoY| &}3ted ZE g A7 FET 5, 08%

Table 1. Properties of the 16S rDNA-tageted PCR primers used
in this study

168 rDNA-targeted od
primer Nucleotide (5-3") Pr ot
_pmmer size (bps)
Type Name

Soil bacteria detectable primer pair

Forward Up-F ACTCCTACGGGAGGCAG 563
Reverse Up-R CCGTCAATTCCTTTGAGTTIT

Comamonas testosteroni specific primer pair

Forward Coma-F AACGGTAACAGGTCTTCGGATGCTG 779
Reverse Coma-R CTGAGTCAGTTAAGACCCAACAACC
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Table 2. Identification of strains by partial 16S rDNA sequence
determination

Strain Homologous microorganism Accession number Identity

HG1 Pseudomonas putida AF095892 99
HG2 Comamonas testosteroni AF519533 100
GP1 Comamonas testosteroni AF538933 99
DD2 Comamonas testosteront AF519533 99

acid R 1L o|JAAE e mAE F, ¥ vt C
testosteroni®] A OE FAEAC) ulelr] ESFe el Axe}
Eofol| 51 C testosteroni®] B-Eee] IAZ otolHr)
2138} EoF F C. testosteroni®] AEA 7158 A xs)] Hgt
ot 753k PCR primer®] 7138 9138 B AdoM Be, &
¥ C. testosteroni HG2, P putida HG13} S=n|YEHE
AE(KCCM)eliA] Hofibe Eokn| B Flavobacterium sp.
KCCM11374, Alcaligenes xylosoxydans KCCM40240, B.
cereus KCCM11341, Brevibacterium sp. KCCM119463.4-
] 223} genomic DNAE ™A 2 goil bacteria detec-
table primer pair2} C. testosteroni specific primer pairE
AF4-3te PCRE 4=8)3}¢dv}. Soil bacteria detectable
primer pairg AHESh 739 BE F2HE] PCR AMEo| &
FH 9o C testosteroni specific primer pairel A= C.
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= A el 225 okt Aoz Uelhdel(Fig 1)
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Fig. 1. PCR products obtained by the amplification of genomic
DNAs with soil bacteria detectable primer pair (A) and Coma-
monas testosteroni specific primer pair (B). Lanes: M, DNA size
marker (ADNA digested with EcoT141); 1, Comamonas testoster-
oni HG2; 2, Pseudomonas putida HGl; 3, Flavobacterium sp.
KCCM11374; 4, Alcaligenes xylosoxydans KCCM40240; 5, Bacil-
lus cereus KCCM11341; 6, Brevibacterium sp. KCCM11946.
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Fig. 2. PCR amplification of the extracted DNA from soil with
Comamonas testosteroni specific primer pair. A, electrophoreto-
gram; B, intensity of PCR products. Lanes: M, DNA size marker
(ADNA digest with FcoT14 I); 1, Gulpo-chun; 2: Anyang-chun; 3,
Hwangguji-chun; 4, Shin-chun; 5, Pukhan-river; 6, Huk-chun; 7,
Kapyeong-chun.

Ash, 7 3H W 4 g0] EYO2RE HF N5d AR
°] PCR AFES 9S4 ST 55€ PCR AHES] 4=
A el mjel A2A vhepgeh PCR AHES] oFe XA =L
FHASEFAA>NA>FH >Hs 73 2] o2 AAA
Qe R}t e g=ge] Eofol|M C testosteroniZ} %ol Z
£ 2R vEhdel(Fig. 2).

EQ = terephthalic acid £s5li#e| M7 A

ek Z9] terephthalic acid £-3l12] &} EoflA A
235 C testosteroni DNAS] AAAA S 7 Es17] 93 E
oko]] ZA3|= terephthalic acid ¥allF2] 4~ TPA Il
Ao ZAs Tt ool EH terephthalic acid -3
o] AFS E£3F PCR A& TU3A SZASIFH T
TR >EZ>E3 71940 =02 viePdrh(Fig. 3).
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=9} vidE e A FAE wElA S AL
A3 9lo1}, PCRe) o3t BoF Fo] B4 f7]8 £sf
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A4S AABtE. =3 ESM HEHE BE C
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Fig. 3. Viable cell counts of terephthalic acid degrading bacte-
ria in soil. Sampling sites: A, Gulpo-chun; B, Anyang-chun; C,
Hwangguju-chun; D, Shin-chun; E, Pukhan-river; F, Huk-chun; G,
Kapyeong-chun.
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okl A C. testosteroni} Wo] AL Q= HoF Vel
ox, 7+ A g9] Egkol] EA5= terephthalic acid £-3j<]
At 3k PCRell 218} C. testosteroni®] 73&3} 543t

oz eyt



HdAtel 2

B A7e BAEXE B 871E38A Y Al ¢
3led o] Fo321 A Y THHMP-00-CH-18-0017).

REFERENCES

.Ahn, S.-H., J.-H. Lee, Y.-P. Hong, and M.-K. Kim. 2002.
Anaysis of soil contamination by phthalate ester around trib-
utaries to the Han River. J. Korean Soc. Agri. Chem. Bio-
technol. 45: 97-100.

.Austbel, F. M., R. Brent, R. E. Kingston, D. D. Moore, J. G.
Seidman, J. A. Smith, and K. Struhl. 1987. Current proto-
cols in molecular biology, Vol. 2. Greene Publishing Associ-
ates Wiley-Interscience, U.S.A.

. Cartwright, C. D., S. A. Owen, I. P. Thompson, and R. G.
Burns. 2000. Biodegradation of diethyl phthalate in soil by a
novel pathway. FEMS Microbiol. Lett. 186: 27-34.

. Chang, H-K. and G. J. Zylstra. 1998. Novel organization of
the genes for phthalate degradation from Burkholderia cepa-
cia DBO1. J. Bacteriol. 180: 6529-6537.

.Suh, J. S., B. G. Jung, and J. S. Kwon. 1998. Soil microbial
diversity of the plastic film house fields in Korea. J. Korean
Soc. Soil Sci. Fert. 31: 197-203.

. Johnson, B. T., M. A. Heitkamp, and J. R. Jones. 1984. Envi-
ronriental and chemical factors influencing the biodegrada-
tion of phthalic acid esters in fresh-water sediments. Environ.
Pollut. 8: 101-118.

TerepHTHALIC AciD DEGRADING BACTERIA DETECTION 181

7. Karegoudar, T. B. and B. G. Pujar. 1984. Metabolism of
diethyl-phthalate by a soil bacterium. Curr. Microbiol. 11:
321-324.

8. Lee, S.-Y., J. Bollinger, D. Bezdicek, and A. Ogram. 1996.
Estimation of the abundance of an uncultured soil bacterial
strain by a competitive quantitative PCR method. Appl. Envi-
ron. Microbiol. 62: 3787-3793.

9.Lee, Y. and J.-H. Lee. 2001. Degradation of phthalic acid iso-
mers by terephthalic acid degrading bacteria isolated from
Kyonggi area. Korean J. Appl. Microbiol. Biotechnol. 29:
122-126.

10. Moore, N. P. 2000. The oestrogenic potential of the phtha-

late esters. Reproductive Toxicol. 14: 183-192.

11. Penalver, A., E. Pocurull, F. Borrull, and R. M. Marce. 2000.

Determination of phthalate esters in water samples by solid-
phase microextraction and gas chromatography with mass
spectrometric detection. J. Chromatogr: A 872: 191-201.

12. Ribbons, D. W., P. Keyser, D. A. Kunz, B. F. Taylor, R. W.

Eaton, and B. N. Anderson. 1984. Microbial degradation of
phthalate, pp. 371-379. In D. T. Gibson (ed.), Microbial deg-
radation of organic compounds, Marcel Dekker Inc., New
York, N. Y.

13. Staples, C. A., D. R. Peterson, T. F. Parkerton, and W. J.

Adams. 1997. The environmental fate of phthalate esters: a
literature review. Chemosphere 35: 667-749.

14. Xia, X., J. Bollinger, and A.V. Ogram. 1995. Molecular

genetic analysis of the response of three soil microbial com-
munities to the application of 2,4-D. Mol. Ecol. 4: 17-28.
(Received Jan. 19, 2003/Accepted Mar. 16, 2003)



