FZAHEFTES], AEFEY T X 2002. 4

Pseudomonas putida BCNU1712]
#7189 N4 2 toluene A IA {FHAS 2249
9%, A¢A, o5, A, FHs
Fvistn g, Adustn YPAeey, FUANSGR FAFHAT o,
Sojohstm ol 4 otapre
A3} (055) 279-7443, FAX (055) 279-7449

Abstract

Pseudomonas putida BCNU171 had the tolerant ability to several other organic
solvents headed by toluene and xylene. Several mutants were made by mating
of BCNUL171, pJFF350 to clarify the structure tolerance gene related. From this
mutants the 7 of mutants related with toluene sensitive mutants were selected.
pBCNUT-2, pBCNUT-4, pBCNUT-9 was transformed, and from this separated
plasmid DNA sequences the gene having high homology was searched. In the
case of toluene sensitive mutant it was todX gene (pBCNU4) related with cell
membrane, ttgE gene (pBCNU2, pBCNU9) and ttgF gene (pBCNU2, pBCNU9).
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1. 75 2 A
AV T Pseudomonas putida BCNUL171°919, donor cell Escherichia coli
S17-1(pJFF350)2 ztz}e] toluene WA ®olF o] FHHME o]@¥= dFEE E
coli DH-5a(competent cel)7¥& AF&3tdtt. ®wix2+% Luria Bertani(LB) <t
Mineral Salt Medium(MSB)"< A}-&3t<t}.
2. Mating 2 toluene UlA wWolF9o] AW
BCNU1713% pJFF3502] colonvE& &3&3te] matingo]l 2 & AEF 37CoA wist

31 o]2 thA] kanamycin(40pg/mé) 2 ampicillin(50ug/me)S ¥ LBul#|°ll spreading

m‘m

3l mating FFZE BFIsIE mating® HolFE o] &3] toluenes FTFE
LB(Km) platel A 22} %] & colonyZ 2o} toluene WA ®lolF= 53 th

4. Wo]F 2 chromosomal DNA 3%, ligation 2 transformation
Toluene WA WolFZ FAHMAAT7] $8t] ZHz+e] ¥Wo]|F chromosomal DNA
2 Thomas 5° WM< modificationd Wy oz F%391Y We|F 59 DNAES
#Hs) EcoR1 22 23 5 o]52 chromosomal DNAE self ligation*Zth.
Ligation mixture¢] DNAc®l competent celle &8l ¥ LB plate(Km, 40ug/mé)
ol spreadingate] 37CollA 184 3F vl F313d o}
5. Plasmid DNA®] 5% 2 Omegon—-Km insertion site &2
HAAsE @Y colonyE FHal LB(Km, 40xg/ml) plated] =331 Lee and
Rasheed”$} 22 WO 2 plasmid DNAE ®2lstgth. £21¥ plasmid DNAE
EcoR1, BamH 1, Hindll® A¢ste]l dAAZE zhzbe] WolFo] plasmidE
pJFF3503} Hlilsle] Omegon-Kmel A4 #F5 d719E5 o= FAstArt
6. Wol3F 9] sequencing
Cloning¥® plasmidE (75 )8 Omegon-Km A F9lel flanking regions
sequencingst7] ¢t cloning¥ plasmidE Omg-11(5-ACCCAGCCTGCGCGA
GCAGGGGAAT-3")¥ Omg 21(5'-AATTCTAGCGAGGGCTTTACTAAGC-3")
primer# sequencing 321 2%, NCBI(National Center for Biotechnology Information)
°] BLAST®l A homologvE 7 #1331 EMBL(European Molecular Biology Laboratory)
ol A toluene WAdell &%l 7)E] FF(P. putida Y19106)2} nucleotide alignment 3
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1. 71 &ufol oigk ulAd
P. putida BCNUI1712- toluene, o xvlene, p-xylene, m-xylene, n-hexane, heptanol,

phenol, cvclohexane @ propylbenzeneo] 3t A& 7F#131 A=A RF benzene,

— 181 =



ethvlbenzene, trichloroacctic acid, trichloroethylene, pentachlorophenol, naphthalene,
p-dichlorobenzene ¥ monochloroaceticacidell thdk WAIS QIS CtHTable 1). %3]
p-, m- H o-xvleneel gt WA phenol(8mNMDoll thah WAL =23k wksl 73}
o]t}

2. Toluene WA Wo]F

Toluene WA WolF=:i2 Ayl 7702 Wo|FE(Table 2)& 7F*| iz, wHE-¥l toluene WA
Ad Ay AQEAdo] iz WHolFi= pBCNUT2, pBCNUT4, pBCNUTOX L o]
o]l F3= F/02] primer7t DNAE &E% o2 olo] Fo] d7|Ade HEE= 3Hy
o, Omegon-Kme| inverted repeat’t A dEol ASS AT = YA}
NCBI®l 41 homologvE 7 M3t Z=}, 754 wolF F pBCNU42el 3% todX gene
(membrane protein, unknown function)®] homology 7} =ttt Um x| & WHolF =
(pBCNU2, pBCNU9)< inner membrane transporter (ttgE gene)®} outer membrane
channel protein (ttgF gene)°l ¥<]3}+= gene©] A t}.

Table 1. Tolerance to organic solvents by strain BCNUI171 in LB plate.

Organic solvents BCNU 171 Organic solvents BCNU 171
Toluene + Benzene +
o-xvylene - Ethyvlbenzene =
p-Xvylene + Trichloroacetic acid =
m-xvlene + Trichloroethvlene =
n-Hexane + Pentachlorophenol —
Heptanol + p-Dichlorobenzene —
Phenol %+ Monochloroacetic acid —
Cyclohexane + Naphthalene —
Propvlbenzene . 1 -

Table 2. Toluene sensitive mutant of P. putida BCNU171.

Mutant cells Markers Related toluene sensitive gene
~ TMT-1318) | Ap" Km" Tol -
 TMT-2(502) |  Ap"“ Km' Tol” ttgE gene, ttgF gene
~ TMT-4(1013) |  Ap“ Km" Tol” | todX gene -
 TMT-91104) | Ap" Km' Tol” ttgE gene, ttgF gene

TMT-10(1105) Ap" Km' Tol”

_TMT-11(1106) | Ap" Km" Tol” . _
__ TMT-12110D | Ap" Km' Tol”

: Rye B - ’ o s 2 1 ——
¥Ap Km' 1s resistance cells to ampicillin and kanamvcin. Tol” is sensitivity

cells to toluene.
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P. putida BCNU171 58 o] €3t toluene ¥ thae 7] 8ol thd HAEE
ZAbEbaL DA 2o ojwl 7]2S £31o] toluenedll A WAS ZexE w37 HHsl
sAAEe] wa UdAS dolw gt -1 A3 BCNUI7IS toluene R xylene(m-,

p- 2 o xylene)S Y] E&to] thdd F7)Eofel WS LhERETH

&3 toluene® WA fFARHSe] BA LGS w37 A% HAolA mating® ol
Zx= 791 o1 2 ¥AAFE FFE pBCNUT2, pBCNUTY, 18]35 pBCNUTI9

t}. o]=¢°] DNAZ sequencingsted d7142<L w3l 23} toluene WAl €

gene todX gene, ttgE gene 1211 ttgF gene? R o= 1=t
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