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Pseudomonas sp. strain DJ7725€] Z2yJ3 catechol ¥a#|o} #HE phnDEFG §H=FS0] EA5k= pHENX
TNA phnF $A=ke] G7)AE-E B3t Extradiol dioxygenase -§-83}2) phnES}, 2-hydroxymuconic semialde-
hyde dehydrogenase& JAlsh= phnG w""x} A]-OMI 11]}%‘}-‘:- Fr4=} phnFE 432 bps2% 3h}2] open reading
frame(ORFSE EA5tE 2, 7| 53 oAb 1437)2 Ex2}2k 13,859 dalton®] polypeptide S whSo] W)
3 k. phnF §42R= Sphingomonas sp. strain HV3 catE 34z} K9 ¢} Sphingomonas yanoikuyae B12] xylE
ok 1ylG Apolol) EAFH ORF §-910] Gr|xdst 2t 9%, 68.6%2] AEAL x| 9lch & PhoF b
o] ofu| AWM R L Citrobacter freundii DSM300402] orfY $2)¢] ofu] b H3} 62.3%9) AHEAo] 9leic}.
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Fig. 1. Catabolic pathway for the dissimilation of catechol. Com-
pounds: I, catechol; II, 2-hydroxymuconic semialdehyde; III, 4-
oxalocrotonate, enol form; IV, 4-oxalocrotonate, keto form; V, 2-
Oxopent-4-enoate; VI, 4-hydroxy-2-oxovalerate; VII, acetalde-
hyde. Enzymes: C230, catechol-2,3-dioxygenase; 2HMSD, 2-hy-
droxymuconic semialdehyde dehydrogenase; 2HMSH, 2-hydroxy-
muconic semialdehyde hydrolase; 401, 4-oxalocrotonate isom-
erase; 40D, 4-oxalocrotonate decarboxylase; OEH, 2-oxopent-4-
enoate hydratase; HOA, 4-hydroxy-2-oxovalerate aldolase; ADA,
acetaldehyde dehydrogenase (acylating).
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Table 1. Bacterial strains and plasmids used in this study

Strains of plasmids Descriptions Sources
Strains
Pseudomonas sp. Grows with phenanthrene, 4
DJ77 4-chlorobiphenyl and benzoate
E. coli XL1-Blue supEd44hsdR17recAlendAl1gyrA
d6thirelAllac Alac” proAB)
FproAB lacPlacZAM15Tn10(tet)]
Plasmids
pBluescript SK(+) Ap' cloning and Stratagene
sequencing vector
pHENX7 6.8 kb Xhol fragment from 5
DJ77 inserted into SK(+)
pSH15 1.5 kb Sall-Hind!III fragment 5
of pHENX?7 in SK(+)
pPE17 1.7 kb Psfl-EcoRI fragment 5
of pHENX?7 in SK(+)
pE3 1.2 kb Pstl-EcoRI fragment This work
of pPE17 in SK(+)
pPH22 2.2 kb Pstl-HindIIl fragment This work
of pHENX7 in SK(+)
pPH12 1.2 kb Psti-Hindlll fragment This work

of pPH22 in KS(+)

2 AE wAE
o) oF 300 bps7Ha)jeluh 9F% strand - sequencing}o] )it
oy vl A4S Foch pHY2E: pnF 3419 3
Z3} phnG A 5'%S £gslm 9lom, 2k 500 bps
Wsjel =7t
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EAIFE(TGA)E 714 432 bps 2 ©]F1%] open reading
frame(ORF)°|t}. Ribosome binding site 2 2§7te]= od7]4]
d(5-GGTGA-3)2 ©] ORFQ| 7HA|ZE 2 ZHE) 10 bpstel]
EA5ksde). o] ORFY G+C &2 67.1%%, 42t phnD
(60.5%, submitted)e} phnE(57.4%, 6)1t} &gkt o] ORF
|4 §-33 ofn| Al 14370]m o]Fo] <t stElw )
= el Bxjekl 13859 dalton o AW (S)l|A] <A
gk ulel zto], PhnFE ZH= A %3 plasmid pHENX7o|u}
pPE17 Gol|lA wEe]x|= SDS-PAGE Ao} 79| U]t
et

phnF SEXIY} BHIES] MSH 24

phnF §A2F2] dr|dst AHEAe] 9l ofE #75S
blastng 3} FAlste] B Az} wlwa dr|Ade 45
o] ¥2 FFZ= Sphingomonas sp. strain HV3 catE §
A ZH(GenBank accession number L10655)2] #7324 (10)2}
S. yanoikuyae B12] xylES} xylG Alolol &= ORF ¥
(122 2t 9%, 68.6%2] A5AE A2 i) Sl
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5’ CGCTTCATGACGGTGAACACCTGATCATGGACGGBGTGETTTCGETCCGBACAGTAGGCC

phnF M D 6 V V S V R T V G H
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GCGTCCCGACGCCGGATCTCTATGCGATGGTTTCGGGCAATCCGGCCTTGCGCGACGGGA
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vV A Q@ P G I AMF G G G L P I ETI A G E
AATTCGTCGGTGCGATTGETATTTCCGGCGEGAGCGAAGCGATGGACGTCGAGTACGCCA
F v 6 A I 61 8 G 6 S E A M DV E Y A N

ACGCCGGCCTCGCTGCGATCGGCGCAAGGCAATTCTGACGCCCCATGGGTTCTGGCAAAA 37

A 6 L A A I G A R Q F =

Fig. 2. Nucleotide sequence of the phnF of Pseudomonas sp. strain DI77(GenBank accession number U87631). A putative ribosome
binding site is underlined. The amino acid sequence deduced from the nucleotide sequence is also shown.
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Fig. 3. Comparison of nucleotide sequence of the phnF gene from Pseudomonas sp. strain DI77 with that of the catX from Pseu-
domonas sp. strain HV3(GenBank accession number L10655). Identical necleotides between the sequences are indicated by colons.
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(Fig. 4). orfY= glycerol 3ol Holah=
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EF-I77 nGVVSVRTVGHELIrﬂAmAmAVAMGAAAGCPVVAAvv DLVAFV )
aft-iM MNKSQQIAIT|ITLAARKKMAQAVEAKALEINVIPVVESVVD NTLLMQ )
PFD077 SGSPSP[sjak[IjaaDKAY[S ASF PDLYAMVSGNPA RD- GIVA IA ®
aftIM DDAFVT/SCD|I|SLNKAY|T CCL HEITDAVQPGAS YGLQLTN IV 100
777 MFGGGLPIIEIAGIEF v[GA|I[GI[scclsEAMDVEYANAG[LAAIGARQF 18
aft-D¥ IFGGGLPVILN|GXVI|GAVGV|SGGTVEQDRLLAETALDCFSEL-- 142

Fig. 4. Amino acid sequence alignments of homologous region of the PhnF and OrfY of Citrobacter freundii DSM30040 (GenBank ac-

cession number U09771).
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Fig. 5. Organization of phn operon in Pseudomonas sp. strain
DJ77 and comparison with nah operon in Pseudomonas putida
NCIB9816, xy! operon in P. putida TOL plasmid pWWO0, and
dmp operon in Pseudomonas sp. CF600. Enzymes: N, Catechol
2,3-dioxygenase; &, 2-Hydroxymuconic semialdehyde hydrolase;
B, 2-Hydroxymuconic semialdehyde dehydrogenase.
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ABSTRACT : Structure and Function of the phnF Gene of Pseudomonas sp. Strain DJ77

Seong-Hoon Lee, Sungje Kim, Myung-Soo Shin, Chi-Kyung Kim, Jai-Yun Lim, Ki-Sung Lee',
Kyung-Hee Min’ and Young-Chang Kim*(School of Life Sciences, Chungbuk National Univ-
ersity, Cheongju 361-763, Korea; 'Department of Biology, Pai-Chai University, Taejon 302-735,
Korea; “Department of Biology, Sookmyung Womens University, Seoul 140-742, Korea)

The 6.8 kb Xhol fragment of chromosomal DNA of Pseudomonas sp. DJ77 contains the phnDEFG genes in-
volved in the degradation of polyaromatic hydrocarbons and chlorinated aromatics. Here, we report the nucleotide
sequence of the ORF encoding a polypeptide consisted of 143 amino acids with a Mr of 13,859. The nucleotide
sequence of the ORF is 99% and 68.6% identical to the downstream region of catE of Sphingomonas sp. strain
HV3 and the ORF between xylE and xylG of Sphingomonas yanoikuyae B1, respectively. The deduced amino
acid sequence of the PhnF has 62.3% identity with the amino acid encoded by orfY region of Citrobacter freun-
dii DSM30040. We now confirm that the ORF is located between the catechol 2,3-dioxygenase (C230), phnkE,
and 2-hydroxymuconic semialdehyde dehydrogenase (2HMSD), phnG.





