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Screenng of aM ar ne Phenol-degrading Y east Candida sp. P5 and
its Biodegradation Character istics
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Abstract Strain P5, cgpable of degrading phenol, was i®lated fram marine ssdiment and could use phenol as the le carbon
urce for growvth It was identified as Candida g by its momphologic and physiological characteristics, egecially by the
analysisof 18S DNA sequences Itsoptimal conditions for grovth and degradationwere25 , pH 6 0 7 0, 100 r/min of
shaking rate and oxygen required Strain PS5 could grow at a relative higher concentration of phenol and degrade over 95% of
phenol within 72 h  The metabolisn of phenol was catalyzed by catechol 1, 2-dioxygenase of Candida g. P5 through the meta
pathway. Fig7, Tab 2, Ref 24
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12 pH 6.5 , 25 150 r/min
, 24 48 72 9% h , 4 10 000 r/min 10
(2] min , pH6.5 2

13 18S DNA 4mL - 4
131 DNA 20 12 000 r/min 10 min, ,
mL , 25 150 r/min 48 h :

1mL , CTAB /N&CI 152 1,2-

DNA, PCR 2,3- 260 M € 4
132 18SDNA PCR NSL(5-  =16000molL " an’') 2- 375 M € 5

GTAGTCATATGCTTGTCTC-3))  NSB (5-TCCGCA GGTTCACC

=12000molL " an’t)

[14, 15]

TACGAA-3) PCR 0], 14 mol
20U L, ddH,0 13 1p L, 25 mol/L Mg2+ 4uL, 10 Fain (16] .
rmol /L NSL NS Q8pL, Tag 1U, 10 mmoliL 3amL, 40 mmol/L EDTA 0.3 mL, 30 mmol/L
NTPQ5UL,  DNAIML( 200ng). PCR ' 0.03nmL, 0.6mL, 0.05mol/L  pH 6.5
95 5min, 94 30 s 55 50 s 72 2.07 mL. 25 ,
14 B radford (m,
141
20 mL , 25 150 r/ 2
min 48 h, , 21
Do 10 , 1 100(V/V) (pH 6 5)
1.0g/L , 25 150 r/
min . 24h ’
, 270 m 460 mm oD '
142 ' '
, (25 37 ),pH (pHS5 7.5) ' '
(0 200 r/min) ( P ’ '
1.0g/L) ’ ’
(0 2.0g/lL) pH 6.5 , 25 22
150 r/min , 24h 221 PS5
. , 1 , P5
15 , )
151 100 mL 1.0 g/L ) )
1 P5
Table1l Physiological and biochemical characteristics of strain P5
Substance Growth Substance Growth Substance Growth
Sugar metabolisn Fructose Coumaric acid +
Mannose + Rhamnose Others
Xylose + Gum-aldose Oxidase +
M elitriose - Organic acid metabolisn Triclosan -
Ribose - Urea ACE -
Inose - M alonic acid B Polymyxin B -
Adonite + ESC H,S -
Lactose - Citrate acid + B- {3 -galactosidase -
Indican + Am no acid metabolisn Glucose oxidation +
Maltose + Phenylalanine Glucose fementation +
Sorbose + Omithine Growth control +
Manniwl + Lysine Acid producing -
Sucrose + Arginine
+: Positive, - : N egative
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222 18S DNA CTAB /IN&Cl GerBank Candida tropicalis (A ccession
P5 DNA, 18S DNA NSL Na M55527) Candida sojae (Accession Na AB013549)
N3 PCR , 1800 bp ; 99%
, Blast , P5 , P5 Candida . (Accession Na
18S DNA ( 1). , P5 18S DNA DQ177818).

Candida tropicalis SRS RNA(M55527)
—— Yeaststrain P5
———— Candida sojae strain JCM 1644(AB013549)

Candida albicans SSU(AJ005123)
Candida viswanathii strain JCM 9567(AB013589)
I: Candida sp. BG02-7-21-0041-1(AY520165)
Candida parapsilosis strain JCM 1785(AY055857)
L.elongisporus CBS 2605(X78600)
Debaryomyces hansenii var. hansenii strain JCM 1990(AB013590)
Pichia guilliermondii strain IAM 14500(AB070856)

{ Marine yeast Y5318(AB070856)

[: Pichia guilliermondii strain IAM 14500(AB105434)
Debaryomyces vanrijiae strain JCM 3657(AB04274)
Candida zeylanoides strain JCM 1627(AB013509)
Candida krissii strain JCM 9454(AB013555)

1 P5  18SDNA
Fig 1 Phylogenetic relationship of strain P5 in the Candida based on 18S DNA sequence comparin
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Fig 2 Degradation of phenol by strain P5
: PS5 1.0 gL pH 6.5
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, , min , P5
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Table 2 Utilization of different aromatic hydrocarbon compounds by strain P5
Substance U tilization Substance U tilization Substance U tilization
Hydroquinone + + Phenol + + Diphenylanine -
Rewrcinol + + Naphthalene + Phthalic acid -
Catechol + + Benmic acid - Paranitrophenol -
Paradichlorobenzene - 3,5- 3, 5Dihydroxytoluene +

+ +: Higher utilization; +: Lower utilization; - : No utilization
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Fig 3 Effect of tanperature on phenol degradation by strain P5
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Fig 7 Secific activity of catechol 1, 2-dioxygenase of strain P5
in phenol-contained medium

P5, 18S DNA ,
(Ccandida 9. ). 1.5g/L
, 72h 95% . , P5
3,5- )
, P5
25 ,pH6.0 6.5, 100 r/min,
, P5
C120 , C230 ,
; P5 C120
References

PaulaM, Van Schie, YoungLY. Iolation and characterization of phe-
nol-degrading denitrifying bacteria Appl Environ M icrobiol, 1998, 64:
2432 2438

Sarling GP, Ord BG, Vanghan D. Changes in microbial biamass and
activity in ils anended with phenolic acid Soil Biol Biochem, 1981,
3: 455 460

Dean-RossD. Bacteria abundance and activity in hazardouswaste-con-
taminated il Bull Environ Contam Toxicol, 1989, 52: 655 678

WubD ( ), Zhang @ ( ), JunLw ( ), Chen YG
( ), Wu YL ( ), ShiXL ( ), Kong M (
), Liu ZT ( ). Toxicological study on phenol and O-methy-

phenol wo kinds of enviormental endocrine disrupting chamicals J
Nanjing UnivNat Sci ( ), 2001, 37 (6):
719 723
Zhou Z ( ), YangLY ( ). Screening of phenol degrading
yeast and its characteristics J Nanjing UnivNat Sci (

), 2001, 37 (6): 724 729

Povlowski J, ShinglerV. Genetics and biochemistry of phenol degrada-

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

tion by Pseudanonas . CF60Q B iodegradation, 1994, 5: 219 236
Banerjee I, Modak M, Bandopadhyay K M athematical model for
evaluation of mass trandfer Iimitations in phenol biodegradation by immo-
bilized Pssudamonas putida B iotechnol, 2001, 87: 211 216
Heinaru E, Truu J, Sotmeister U, Heinaru A. Three types of phenol
and p-crel catabolisn in phenol and p-cre®l degrading bacteria i®la
ted from river mater continuously polluted with phenolic canpounds
FBEM SM icrobiol Ecol, 2000, 31: 211 218
Mordocco A, Kuek C, JenkinsR Continuous degradation of phenol at
low concentration using immobilized Pseudamonas putida EnzymeM i-
crob Technol, 1999, 25: 530 541
Duffner AM, Kirchner U, Bauer MR Phenol and crel by the ther-
mophilic Bacilus themoglucosidasiusA7: cloning and sequence analy-
sisof five gene inwlve in the pathway. Gene, 2000, 256: 215 219
Duffner AM, Muller R A novel phenol hydroxylase and catechol 2, 3-
dioxgenase from the themophilic Bacilus themoleovorans strain A2:
nucleotide sequence and analysis of the gene FEMS M icrobiol Lett,
1998, 161: 37 48
, . .3
, 1999 42 44
Hang XM ( ), YangH ( ), Whiteby Come PCR amplifi-
cation of anaerobic fungal 18S IDNA from landfill sites Chin J B iotech-
nol ( ), 2001, 17 (5): 515 519
Chakrabarty AM. Genetic basis of the biodegradation of salicylate in
Psaudanonas J Bacteriol, 1972, 112 (2): 815 823
Zhang J ( ), LiuYS ( ), Feng XX ( ), Bo XL
( ), Zhang ZZ ( ). Cloning, location and overexpres
sion of catechol 2, 3-dioxygenase gene  Chin J Appl Environ Biol (
), 2003, 9 (5): 542 545
Spain JC, Nishino SE Degradation of 1, 4-dichlorobenzene by a Pseud-
anonas . Appl Environ M icrobiol, 1987, 53: 579 583
Bradford, MM. A repid and sensitivemethod for the quantitation of mi-
crogran quantities of protein utilizing the principle of protein-dye
binding Anal Biochen, 1976, 72: 248 254
MazH ( ), Luo RX ( ), Xia YF ( ), Wang
WD ( ), ChenWJ ( ), Kuai BK ( ). Cloning
of a nev catechol 1, 2-dioxygenase gene (tfdC) fram plesianonas and
its expression in the E coli ActaM icrobiol Sin ( ), 2000,
40 (6): 579 585
Arai H, Akahira S, Ohishi T, MaedaM, Kudo T. Adgptation of Co-
mamonas testosteroni TA441 o utilize phenol: organization and regula-
tion of the genes inwlved in phenol degradation M icrobiol, 1998,
144: 2895 2903
BasosAE, Moon DH, Rossi A, TreworsJT, Tsai 3. Salt-blerant
phenol-degrading microorganisns ilated fran Amazonian il sm-
ples Arch M ircobiol, 2000, 174: 346 352
LeeJS, Kang EJ, KiImMO, LeeDH, Bae KS, Kim CK
of Yarrowia lipolytica Y103 and its degradability of phenol and 4-chlo-
rophenol M icrobiol B iotechnol, 2001, 11: 112 120
Vallini G, Frassinetti S, Scorzetti G Candida aquaetextoris . nov. ,
a nev fecies of yeast occurring in sludge from a textile industry
wastevater treatment plant in Tuscany, Italy Int J Syst Bacteriol,
1997, 47: 336 340
Corvini PF, MeestersRJ, Schaffer A, Schroder HF, Vinken R, Hol-
lender I Degradation of aN onylphenol single isimer by Sphinganonas
9. strain TINP3 leads to a hydroxylation-induced migration product
Appl Environ M icrobiol, 2004, 70: 6897 6900
Tanghe T, DhoogeW, VerstraeteW. Ilation of a bacterial strain able
to degrade branched nonylphenol Appl Environ M icrobiol, 1999, 65
(2): 746 751

Identification



