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5ol o8] e g Eofo 2 e disA ERa phenanthrenea- frag 2 oA gozR o]-4-31m 4
A FFEL 28 & I FoA B850 /1R 48 575 AE 8t HS3628 J 9 315l o HS362%
A 318 7{11‘]-.'1—- Sphingomonas paucimobilis€}, 168 rDNA /7149 X L. 2= Sphingomonas CF063} 713
SA8E Aew Jelhgm, AWRARA Addx agSA 7Hd Sphingomonas o2 WHHgoE=s
Sphingomonas sp. HS3628t3 "7 3l o}, o] -2 500 ppm2] phenanthreneS T E]'.J..-%l—-i A7 AS 10
o ol 98% o) AF-& -8 3}%] 32, 3000 ppm2) phenanthrenee] H71E) 7 5o = 109 ol 2F30% o] A& -3 5}
L 928 F¢] eF o) =3} o] F-E PAHE (Polycyclic aromatic hydrocarbons) %91 4] phenanthrene ] £
o] = H-A}gFe] AL indole, naphthalene-2 28] & 4= 1= ulwl o, A} 8ko] & pyrene, fluoranthene> 3-8 314
F3lgld Sphingomonas sp. HS3620]] 2] 8} phenanthrene 3-8 30°C, pH 4~8, NaCl®] 1%9] 3l¢] F-x¢l 27135}
°1W Wi 3 -& o) -‘r’*-’r‘-‘iﬂ o v, £3] A¥ 3} SDS, Tween 85, Triton X-1008} -2 A A EAAE H7H8) F4
< o 287 24=9% =8, S T8 A phenanthrened] £3]71 A5 A& £ oo 3] B4 &
EH=ASE 2% 4 31915} Sphmgomonas sp. HS362% 571 9] plasmidZ 7}A 2 914, 2 Fol| A plasmid
p4E 2%1-L 9ol = phenanthrene -8 8}] 8= 7 2= W o} plasmid p47} phenanthrene £-3 9} DA 3 &
Hol gl Aoz HQld,
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=] WeE ghsl=AE (Polycyclic aromatic hydrocarbons; 2 ugkE 3179 ) E21eE 2o Al sl

PAHSS Aol SpuelEe) FRoRA #7] B} BAUT 44 287 RS SED. oS PAHs AR ¥

FoA= gAHER, FAE sMIAF = PAHs7} 3 L ApAT oA, e Selee AA8Fo A PAHsY A&

Hog wrEE EANts oA Aok TR A5 B4 F AL TR, o o)t A4 HUTEE A4l T
Aol Y= BhE Ha= - H7IEY wEY 24 AlnE Q) < AU o) F7183EC] TR S MAEY) EYl &

3t 822 PAHSE Ao T FEAIIE F4 ﬂq_]o] 3 9o A1 11;}(3) o]# o]FE Ho| AlEL B3 AL FHF9 v}

v, 1 gl AHE(20), BElA7)(12y5°] 2AsiME= PAHs7E B3
o2 5UFh WA PAHsT TS Q17 &%) fsiA A
He QEEA F 3IEA A9 BE Xl EAlshH, QIxke]
) B30 {3 EEE geiA Uk o]#g o FE PAHs]
A 7125 33T mAe ] gk It B
Y=o} girt.

PAHsE 270 32 1 o)ike] WEFE ner) A¥, 4%, F2
Ak gz $39 I gdaras Uet(i1). PAHsS 2
Al naphthalene, phenanthrene, anthracene, fluorene™@ W3k
2)7} 370 o)3kE A E low-molecular weight (LMW) PAHS}
pyrene, chrysene, fluorantheneX® Waksr 1gj7} 47) o) oE
T4% high-molecular weight (HMW) PAHZ L}70d 4= )
(5). PAHs &2}¢] 313HA] E4o mhe &7 e

FREER]
WS 1elo) 5, Tele) A7 WA geh AT, uEo
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TAE e EoHQl), 348 SAEIY Eddel, &, 718E
A= 317) W] frale A= ol ot

PAHs %A phenanthrene 37§2] wlAlve]7} §31E Fel=
A, B2 pAHsol HI3] 54 2 1 AT, PAHse] o3l
dE BAAEY IF=R S, 259 ey F27}
benzo[ct]anthracene®} Z0] ¥-& FLdh= PAHOIA] WAHEZ
PAHs®} Eajol thdt A7 2ol model compoundE ©)g-H T}
FEZH 840 PAHsS] AEF )8-59, AEH3), WU E E3)
ol FTE F= 2AE 243 18 PAH RHEAE o)
=Hoh(17).

A 813 A  phenanthrenes 3l ATy Ho=2E
Aeromonas, Alcaligenes, Arthrobacter, Brevibacterium, Comamonas,
Cycloclasticus,
Pseudomonas?F B0 E|T(10), NS Psendomonas 0]+
Flavobacterium 425 4#H 7 PAHs £l MltE0] Sphingomonas
2 AEFET Jck.

2@ BHNA VYRS €1 PAHs o= o]

Flavobacterium, Mycobacterium, Norcardiodies,

H mdEo]
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34 & gle Ao FURY RAGE %, BEF vidE
o 4%, e BUEE oAU 4 5ol Apados 58
4 Qluh EF PAHsY ATAE AFAEE oA E-849
2l ME}] 2 =5k AAL =07 uﬂ%oﬂ PAHs®] £3)j]

o] 71 & ol g3k olelgt BAIE FE] 2lsk
F718vle] AL, AREEAL] X6y Wrio] AAE UL
I FoA AREAE Bl e frrledl 3=

PAHSE S2|Al7]3 A dele] PAHs7E ARV TEl & oF
S EAAA 52 PAHs FEE S7HA717] Wit o]

81o] PAHSE A3)8le) e A7 718 ‘”Ol AP
B AFolAE PAHSE LHE FF L9 EY
e o X910 2 A phenanthrenes OI%OPE Fis

S48k, B2l T2 phenanthrene -85l vA& T

AEe) YL AH3, phenanthrene E3NE ZXAFN7)

e} plasm1d7} phenanthrene &3l $io] oH g#&A
= gelsigct.
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Phenanthrene 25 @32 £2|

fFaol 288 Bk A8 89 ol 5~10 emERE AHFH3}
o} HH= conical tube (Sarstedt, Germany)oll W&l H&A
2 2nk & BAsign) AREH HAGAEIX)E nitrate minimal
mediumS W3 7oz 11 2P FFSF 1 LT (NH),SO,
0.03 g, NaCl 2 g, K2HPO, 0.5 g, MgSO, + TH,0 0.05 g, CaCl, -
H,0 0.02 g, KNO3 0.0i g, trace metal solution [ mk& H713814
t}. el 2] A 1.5%2] Bacto agar (Difco)S: A7}13H53th.

AMFE EL AlE 0.5 g& 500 ppm] phenanthrene (Sigma,
usael EFE smle] iAol HEEaL 28°C, 180 rpm
A 159 E< AZAuNA (enrichment cultureyS: 3FATH HiE
ABE BYS £ Q=L wjAZ 100 w8 AFst 15Y
Sk wigstn). oldE AlHg & 335 wHEEIT). o] FAul
UL AP AF5E o]gste] Mg & HATARYA] 100
A AEEdT. 2 Yol 100mle] olMES] =l 2¢9]
phenanthreneS #7351 28 Coll A wjgslz &<t Hgh 90

= shclear zone)°] AT FHE BIMTo= AT
(15). AEE AAELS o5 Wds7] Y3 vyptic soy agar
(TSAHIRISN Fste] T s 2efsidtt. 2eld g
2. oiA] FHA g AR %‘jid s phenanthrene— =91 o}A|
E2 /100 mhE 73l B

Phenanthrene 235 @F2 4 ¥ 53

Phenanthrene 5-3)) Al7-e Aadtd S48 o 2eF AMAi
A 2% G4, 2|3l APl (Analytic Profile Index) 20 NE
test strips (bioMerieux, Marcy-I'Etoile, France) Age 53l A
ATt PAHSE Hallshe TF59 APt #4128 93l TsA
oA 24~48 A7t wlokdl & A|E] A|AFES- saponification,
extraction®}  microbial  identification

methylation, system
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(MIDI; ChemStation Version 4.02)S 53l #2385}t

168 RNA FARE FZHslr] 3l ol€E primers
eubacteria®] 5°]81 27F (E. coli numbering 8~27 : 5-AGAG
TTTGATCMTGGCTCAG-3)%+ 1492R (E. coli numbering 1492~
1510 : 5-GGYTACCTTGITACGACTT-3)E ARE3IA Tt (16).
PCR ¥-3-2 PE480 (Perkin Elmer, USA)YS o83} ™ PCR
Hhg- ZAL 950Col A sEZF 27) IAEE 3 ¥, 95°CelA 1
B 550Co) A 182, 72°Col A 1R 303 RkESiaL vRRjdtel
72°Col A 1087 A 2]g & 4°CellA] EaAstT

SEZ3 PCR AFES AR 3 7IMES AAstd. 244
16S 1DNA 71 A7) FALRE dotRy] 943 NCBIY
GenBank®} EMBL®] databasecl| 4] #-AF3+ 165 rDNA G7]1M<E
& Al - ST

2| &l #39| phenanthrene % CI2 PAHs &l

22]" 757} phenanthrene ©]9]ol ThE F7F9] PAHSE &3l
g 5 A=A RE F1357) 9130 indoleZ} naphthalenes-
HaaAuA] S FET 5, A=A £l 2HAE
A7 TA Ad 2 w3E B289°09, fluoranthened}
2}7} 2 g& oFHIE 100 mlol] S HiX] o] EFE &
kel A 5 2 wA F3 oA Azst

gl

pyrene<-
‘E‘iﬂ T Eﬂoﬂ e
£ B3

2% phenanthrene £38] WF7} phenanthreneS FYSH B2

A3} AP ez A o) 83t Ash=AE LotR Y] $3) 100
mle] HAAAu) Aol phenanthrene®] 500 ppm HEZ HI}3FS
t} 2@ ¥ phenanthrene 53] FFE-2 0D660oN A FF =7}
0.04-0.057} H=5 PFAon, 4452 Fd 1 mi 4ml
2] 8| EFE [aceton : hydrochloric acid = 10 : 10 :
1 (viviv)}& &3k 0D660°A] spectrophotometer (Biomate 5,
USAYE ©]-83) SH3IATH(13).

Phenanthrene -3’5 42 AldEE W gd-S s m¥ H3}
o] &1 = phenanthrene Y-8 HPLC (Waters, USA)E 298}
Aot WEFFEAZA pyreneS J716H 38)9] ethyl acetateS
718t & anhydrous sodium sulfate® ‘dolole 8-S A AL,
HIEF AR ethyl acetatesS ZUAIAH ZHF phenanthreneS-
#2390}, %% phenanthrene acetonitrile 2 mlefl = LC-
PAH (Supeico, USAY} B2 g HPLCE o83l 4%
AEES 717 plus AutosamplerS ©]-8381 20 ul¥ T3
column €=+ 30°C§ |28, 100% acetonitrile2 3 0.8
mi¥ AN UV BE7)E 0838k 254 nmo A SR

FAaT e txﬂﬂ ey Aol %L VA e
QomE 500 ppme phenanthrenee] ZFE A uiA]e]
B, 5, peptone, yeast extract*— Z}2} 100 ppme} H=E 3
W % 53t 10Y Foll Reies I, AHEdAY
WS Yol st FYI HHXM] SDS (sodium dodecyl
sulfate), Tween 85 (polyoxyethylene sorbitan ester), Triton X-
100 (alkylphenol ethoxylate etheryE ZHZh 100 ppme] HEH 3

Thehed sU 102 Fof 5L BIsHAH

methanol :

-\m
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Plasmid curing & &

HS362Z wyptic soy broth (TSB) 5 ml o} FF:3led, 30°CollA
200 rpm O 2 24~48A]ZF vl kst Tt HiFd 100 ulE MEE
TSB 5 miol HE38led, 42°CHA 200 rpm & 29 53F w3t
Atk 2 Bt wiokst widde HdT 0.85% NaCl buffers
ARg3 BAA g 3A35le, TSAC) 100 ¥ =g o3,
30°COlA] 24~48417 vtk EAE Zh JEES HATA
w19} TSA) Althale] 30°ColA] 24~48417F Wl FBFATH®). ©]
o, AlEE FA ARl ol Bl <91 2% phenanthrenes

=] WSIT. WPk B9t EFel FREe YA
she Aot WA4e) Bae YUES SRS Aesiel, TSBY

HEsta], 30°CoIA 200 rpm @2 24~48A1 7k vl et
W3t TUSHA plasmid DNAZ 5223} #1519t}

%, 919 '3

JEd

A

Phenanthrene 25l 3o 22| ¥ SH

Phenanthrene H-3]417-S 23] 93l 5799 Egfoar
B B Asg AR5 JAudE 490k Kiyohara(15)9] ¥
ol o3} HimAuxe] Z=wsle oy Ed %2 2%
phenanthrenes T8k wjket &, 7= 9o F3ig FHE

o] YAEE AL Addtd T colonyE £, &5 WA
. B E FFE F Bl 71 9948 I FE HS362E W
L=

E 5 phenanhrene E3TF HS362% aESAle] Aol
o, Agke FAo) =1, A =S wqict AsstE At
E AN A EE Sphingomonas paucimobilissk 7V FrARE
Aoz Jepom Al 2A B o)X= Sphingomonas 50
A EZ o= el 14:0 20H, 18'1 w7¢, 16:1 w7¢/15 iso
2007} FRE KA v] A, EF, 168 tDNA genes PCR
2 ZZAFA direct sequencings EA]O]-OZ] 8- oF 1,500 bp2
71 EE 713 NCBIY GenBank®} EMBLE-9] database®
B3] &4 Sphingomonas 48] 168 1DNA B71MEEH v
228 Al HS362E Sphingomonas CFO6% 713 f-AFsted
99.2% olAe] HFAIEE zZhe AoR  FH St GenBank
Accession Number DQ121385). o}4+e] A3}et4 EA, AHkit
Z4 ¥4, DNA G7IMEEA 5o 29E R’ eE HS362E
Sphingomonas sp. HS362% HE 3}

Sphingomonas sp. HS3620| 2|8t phenanthrene2| &35 54
Sphingomonas sp. HS3627} phenanthrene ©]&]el T} /2]
PAHsS E3& & U=AE dolrr] 8) oA 71&d U
of we}, indole, naphthalene, fluoranthene, pyrene®l thal 3l
2g zolstyct Sphingomonas sp. HS362+ indole®] 739,
Eajareql indigo®] B34S #FE 4 AN, LMW PAHsS!
naphthalene™ phenanthrene™= #33F9 2, HMW PAHs$!
fluoranthene™} pyreneS B3 1A Eohz Z o2 ERIFHITH
Sphingomonas sp. HS3627} phenanthrenes ¢3¢ ©AU 7

==

Sphingomonas sp. HS3629] phenanthrene ®3158 203

qUA Y o] &3l AF3teAE dolrr] $8ted 500 ppm
9] phenanthreneo] H7+e HAAA A A vigstHA] A7t
W& phenanthrene H315 1 A& SH8IATE Sphingomonas
sp. HS3629] 4732 29 B¢ f=71E AA 3¢9 olF, ¥4
3 712 B 67 PE3 FURsIen 1 &, 4Rl 2
A £3}=]20ch. Phenanthrene?] ¥-3ll= TS 4787 A< Hle
al9ckFig. 1). ¥1% F 2¢o] e w7k HrkE 500 ppm
phenanthrene 7Tl €k 10%2] phenanthrenes F318FR L, o
Ao AFe #AHA otk 2y, 39S AEA
phenanthrene®] 2 FZ3] o180 sYANE 68% ©1d, 10
Aol = 98% oS ettt dAo A% 3Y ol =4
F 271 &, 660nmol M F350F oF 027744 98k s B
st

Sphingomonas sp. HS3620{ /8 phenanthrene2| EX 3
=7

Phenanthrene S50 W& Sphingomonas sp. HS3622] 235
S A EE 500 ppmoll e 59 Tl 68%0ld, 10d Foll=
98% ©]’4-8 B35, 1000 ppme) A%, 5LH 52%, 1085
olE 82% olAS Eaettt. 108 ¥l F, 1500 ppmol Al
58%, 2000 ppmel| A= 50%, 2500 ppmelAE 41%, 3000 ppm
NHE 30% AES a8t chFig 2). WA 500 ppme] %
oA FallEol 7 F Ut

2o W Sphingomonas sp. HS3622] phenanthrene £3l
S 2438 A3}, 10 W 3, M7FE 500 ppm phenanthrene
Z 10°Ce} 20°CoME 2t 46%S} 58%, 40°ColME 23% A=
2 28l AR, 30°CAlME 98% oS RElshe As E<l
31 chFig. 3A). WebA, HS3629] phenanthrene T3S $% H
Zuj k== 30°CE FHT 4 AT

Sphingomonas sp. HS3622] phenanthrene 3 pH7} H|X|+=
FTFE Lolry) §18ted, 22t pH 2, 4, 6, 8, 10, 12914 HHSF
& B 2ass A 102 F pH 49M= H7FE 500
ppm phenanthrene % ¢F 98%, pH 63} 8ollA= 242} 97%, 95%
ol dg Bt AUTE S pH 109141 80% ©1d& Eallstile

—A— Growth{A )

@~ Remaining phenanthrene(%)

0 , | ‘_\‘\I‘\‘\‘.o'oo

0 2 4 [ 8 10

Fig. 1. Relationship between phenanthrene degradation and the
growth of Sphingomonas sp. HS362. Sphingomonas sp. HS362 was
grown in a minimal medium containing 500 ppm of phenanthrene.
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Remaining phenanthrene(%)

b b
2500 3gco
Concentration{ppm)

Fig. 2. Degradation of various concentrations of phenanthrene by
Sphingomonas sp. HS362. (D : days) Sphingomonas sp. HS362 was
grown in a minimal medium containing various concentrations of
phenanthrene. '

u, pH 29k pH 12914 22} 30%, 14% e
ERN QAth(Fig. 3B). wEbA, Sphingomonas sp. HS362% pH 4~8
H2] oM phenanthrene £350] -3 AL & 4= Aot

Phenanthrene #&ljol] 949} w7} v)X= JTS Lolrtch,
UZTo2 AEE 02% NaCl 559 0% NaCl 555E 4%
NaCl F= H{el o]27]72] 104 $- 500 ppm phenanthrene
7R, 60% ©)del ElHEE AL 15k eH, 53] 1% ol
319] NaCl =Y AFolE 95% oS Ballshe 2Ag 3}
HrhFig. 3C). =8 0%lA 1% ol2F T% HYdAME &
Aol Wasl Al gl Aoz BANYL. webA,
phenanhrene £330l 21014 NaCle] =5+ 1% o5l H48 =
oleke AL % % Uk

Sphingomonas sp. HS3622] Phenanthrene 2S5 % &2}
Sphingomonas sp. HS3622] phenanthrene #-3]of] QQojrf ok
o] ougt S F=A syl Yl 500 ppme]
phenanthrene®] Z3Hd HAMA|ui=]o] Z+zt 100 ppme] ETH,
peptone, yeast extract, & T2 HrF F wjusid
phenanthrene®] 315 F&3Th i AP A= wig 10
?—J_ , 96%2] phenanthreneS ¥E-3l5l= 2O & 47@4 Qi ET
A71ale wjokst Aol 92%, peptone®] 73-$-oll % 92%,

yeast extract«] ALoE 95%, HELS H7} wjokst Ao

98%] phenanthrenes F3lldh= Aoz FAHS [ﬂra}/ﬂ A
ve Bl uee Ageln Bal et SAkE A

g 4~ Q1S EE, peptone, yeast extract?] %‘—?—Oﬂ% 2
5|2 E3ll5o] At AL FAT 5+ AATHFig. 4A).
Sphingomonas sp. HS3622] phenanthrene #-3fol] AoiA] AH
A9 FEFs dotrgit) tlz AETolAE W 10d 5
96%9] phenanthrenes E3ldl= Aoz AN, SDS,
Tween 85, Triton X-100 & AME-4A7} 100 ppm H71E 2%
S5 109 F, 99% o)ds Edldle o waEdnh e,
A7t AHEAAIR] SDS, Tween 85, Triton X-100 25 TlZ

Kor. J. Microbiol
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Fig. 3. Effects of temperature(A), pH(B), and NaCl concentration(C)
on the degradation of phenanthrene by Sphingomonas sp. HS362. (D :
days). Sphingomonas sp. HS362 was grown in a minimal medium
containing 500 ppm of phenanthrene.

Z3h sl Balse) 2UEAE BT 4+ A Fig, 48).

Sphingomonas sp. HS362E 500ppm phenanthrene©] 718 &
oA Ao A REjoFste] Ea a0 ANE FEAZ T,
phenanthrene 235 &) AF& dlET). Aujos A3+Le &
5=7] §lo] BEZ phenanthrene #3112 A3t 4U $9 97%, 6
o Folli= A9 &A3E] Ealstaict. 1eful, TSBeA] kst o
o) A, 19 ol REZIE 7R el ®3i7) AlRkE o
49 Fof <F 42%, 109 FofoF 98% ©]°d2] phenanthrene2 &
she AL RISIATHFig 5). o213 AHNE B3, Sphingomonas
sp. HS362-°4 phenanthrene %39l 161X phenanthrene2 ©]-&
B MRS Bl ZAEAE ek Ze FF 5
o

Sphingomonas sp. HS3622| plasmid &4
Sphingomonas sp. HS362% 5709] plasmidE Z¥3l 3l

rr

Ao
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Remaining phenanthrene(%)
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o 40 -
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[

o A !II & IR
Control SDS Tween 85  Triton x-100

D
5D
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Fig. 4. Effects of nutrients(A) and surfactants (B) on the degradation of
phenanthrene by Sphingomonas sp. HS362. (Y/E : Yeast Extract, D :
days) Each nutrient or surfactant was added at 100 ppm to a minimal
medium containing 500 ppm of phenanthrene.

F 1=

o] plasmidE©) phenanthrene®] F3jol] Fdsh=3 Folr 7]
A8l 42°Col A HjEFSFHEA plasmid curing A H-S ASFATHS).
A A3 plasmid 57 2571 ¢lE Z-5-9lT phenanthrene
23317 E3le A0 E Hol plasmidS©] phenanthrene H-3] o)
BoFths AMS 2T 5 AUk 5709 plasmid F AW
plasmidZ} E-3ljoll #dsl=AE BRIs}7] 18t curing A3
3 Az} 242+ plasmid pl, p2, p3 LTI, p5rt E A%l

¢

ir e

—@— preculture
—/— no-preculture

Remaining phenanthrene(%)
o
S

Time(days)

Fig. 5. Effect of preculture on the degradation of phenanthrene by
Sphingomonas sp. HS362.

Sphingomonas sp. HS3622] phenanthrene ¥3)5-3 205

M123456M

4361

2,322
2,027

«— (564, 125)

Phenanthrene degradation + + + 4+ + -

Fig. 6. Dependence of phenanthrene degradation on each plasmid in
Sphingomonas sp. HS362. Plasmids were cured by growing at 42°C.
M : A/Hind III marker(Promega), 1 : Plasmids in Sphingomonas sp.
HS362, 2 : Absence of plasmid pl1., 3 : Absence of plasmids pl and
2., 4 : Absence of plasmids p1 and 3., 5: Absence of plasmids pl1, 2,
and 5., 6: Absence of all plasmids, M : A/HindIIl marker(Promega)

R phenanthrene B3 4= Ao g BRI webA
H|Z plasmid p47-S $ioiH
plasmid p47} phenanthrene ®3ol] BJ& Aoz} F+2E =

AATHFig. 6).

o4 AGejA PAHsS FE, BE3|, o3} Fol| 23 A A=
715 =9 PAHsZ AH3) (biodegradationyd}= v 3E-9]
2 PAHsol 23} 2.8 ¥ x| sl Be mRol =i 3l
th5). e v EES NS 913 Bad dyRee
2 57 PAHsE ©)83PH Cco2¢t FUUAMIER & &l
oH(11).

Sphingomonas 49l &3k o8] FEL #A0) de] £XEH o
glom, Tkt o|lsEg 7FAAL 9o B W PAHsS] AEA
3= A% =2 AAEE A e AeE dEA dnk Ej
o\ Pseudomonas 201} Flavobacterium2 2 FH7 50|
Sphingomonas®.  AEFHE HoeZ uFo] B w14,
Sphingomonase= phenanthrene ©}2joll o B2 FF9] 2¥Ed
2ol 718 4= logje} ZiviEnt.

Sphingomonas sp. HS362%= 500 ppm<] phenanthreneg: 5%
B2t 68%, 109°= 98% old-& Halistlth. B3, 1000 ppm
o) FEAAME 597 108 $oll 22 52%, 82% o3& Bl

=5, o]& 1000 ppm®] phenanthrenes 55 F-of 50% A=
B8l Ao Z RIE Micrococcus, Arthrobacter, Aeromonas
(1), 1000 ppm®] phenanthreneg 25 3ol 50% ®3fsh= AL
2 BH Sphingomonas sp. KH3-2(19), 583 104 4=z
45%2} 68%2] BT 2= Sphingomonas sp. 1-21(18)% 108
HiE 3 oF 60% ©)de E3Sh= Pseudomonas sp. AJ1(13) B
t} phenanthrene2] E-38 o] AR 73 A0 JArtdr)

dukz o 2 AMFo] phenanthrene® 22 PAHsE |83l A
A 73S 3 AFES Vehiths Bt e, ol PAHs
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i

HaE W), el S AREES iAW R #H1817) Wi
A ATH13). Sphingomonas sp. HS3627} phenanthreneS-
A B UR|Y o o]83te] A -2 660 nmol
2= 0272 71 48 Awsrt 84 12 4FE
< Btk

M) A2 o8] 74 #.a%10) W3S wed|, PAHs 2
ol QlolA] A S| ARt o} Rl o]H3 8784 &
Qlef] H3ke wh=t) &%, pH, NaCl F=9] W& phenanthrene
Hallee] Waldl gk A4%-S 3 27, 500 ppm phenanthrene®]
A7 739 30°C, pH 4~8, 181 1% ©]3}9] NaCl 5= o
o] 7FE 3t Z1E ERlEST

4o 299 A vAEe] Hailss o8-S A
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ABSTRACT : Characterization of Phenanthrene Degradation by Sphingomonas sp. HS362
Su Hwa Kim, Seung-Bok Hong, Hee Jeong Kang, Jin-Chul Ahn, Jae Hoon Jeong, and
Seung-Yeol Son"* (Department of Microbiology, and 'Institute of Basic Science, Dankook

University, Cheonan, 330-714, Korea)

A phenanthrene-degrading bacterium HS362, which is capable of using phenanthrene as a sole carbon and
energy source, was isolated from oil contaminated soil. This strain is a gram negative, rod shaped organism that
is most closely related to Sphingomonas paucimobilis based on biochemical tests, and belongs to the genus Sph-
ingomonas based on fatty acids analysis. It exhibited more than 99.2% nucleotide sequence similarity of 16S
rDNA to that of Sphingomonas CF06. Thus, we named this strain as Sphingomonas sp. HS362. It degraded 98%
of phenanthrene after 10 days of incubation when phenanthrene was added at 500 ppm and 30% even when
phenanthrene was added at 3000 ppm. Sphingomonas sp. HS362 could also degrade low molecular weight
PAHs(Polycyclic aromatic hydrocarbons) such as indole and naphthalene, but was unable to degrade high
molecular weight PAHs such as pyrene and fluoranthene. The optimum temperature and pH for phenanthrene
degradation were 30°C and 4~8, respectively. Sphingomonas sp. HS362 could degrade phenanthrene effectively
in the concentration range of NaCl of up to 1%. Its phenanhrene degrading ability was enhanced by preculture,
suggesting the possibility of induction of phenanthrene degrading enzymes. Starch and surfactants such as SDS,
Tween 85, and Triton X-100 were also able to enhance phenanthrene degradation by Sphingomonas sp. HS362.
It carries five plasmids and one of them, plasmid p4, is considered to be involved in the degradation of phenan-
threne according to the plasmid curing experiment by growing at 42°C.



