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fy 2B R ek R e g i 8 v S Bl fr R
T i g R A U R 7 T S O
HAR PSR UL F 2 3805 98) 5 T WM 1E 5 & HL
() E AT B o B T FE BRI R OF
HENBRE, FEE R N AR, B EUE B B
A5 1) 16 5 S 6 AR SR e 4 AN Ak e R
DM+ A8 T, S R R bk A o 1 P RN SO
T B, JE B Gk e e A AT e F R i
ST FL R B T 20 B D) G R — 9 7 0 4
;ﬁ‘U [3] .

T 0 A A S B B SR AT I R A i R
AT bt FL A A1 B4 1 4 A9 P AT i A0 £ AR iR 4,
R BT I — T A Sk R S M I 4 00 5 AL IR G
OYAGTZ s R TR e A g T L 3 N A
G0 2 BRI R HEAT AR R SE AL R
VA B ER B T 4 BR S e R R A

H BTS040 IE A 1 2 8 %0 40 1 289 7 LUAR i 2 35
IR SR K 2 BB R L RS B AR A T RN £ 5F
SR BN I 2 TR 2 BR U5 S 1 T U AT
o> WS g B R = B 4 B 35 4% 1 B A KL ER
R PR 58wkt R 1Dl B2 ST NP S =
T LIRS R R B AR AR KA R R, E A
7 42 BF 5 F 4 t

LA 2 IR 05 R K R AR R, 7E KRR
TR T2 AFTE B BAE b W 2 R 5 4R s e H
FEORYI R IE S 22 BR 55 0 06 Ak 2 B A < 25 A0 e A £ A5
R e, A S B A AL TS Gt L g e )
WAENEY AR T AN RS ERE. e
168 rRNA SCEE, 43 BT L 43 16 S [l I8 30 V8 4 181 706 401
(922 57, LA Stk Sfe 40 0 76 P 1 0 A 3o ok 34
MR > Sh 2 B 05 68 1) 75 A0 e A B 52 PR JE

1 BRI 7k

L1 ##

L1.1 RsEqm: eIl db st it ) 75 4 3%,
V) A AR AR R R A i R T A A T
fis AT SO ARG B e AR EHE R 10 em R
2 .

112 EZMEEMKH O @3 (HPLC, Agilent
1200, 5& ) ; 5 4h a1 WL 73 )t B 7k (1601 UV ~visable
spectrophotometer, Shimadzu) ; PCR % ( Biometra) »

¢ B (fluoranthene) , 1 (pyrene) (fh224l, W A B R
B AR A T 5 AU ke (4 B 2l db e T
J7) s 4 s oy Hr 4, Jb st L)) 5 e (6%
4, Fisher 44 %X Al 2w, £ W) L 4 (5 3% 4t
Fisher 1427 3 71 2w, 5 [H) 5 3k D 41 4 4 ol 7 &
(Beijing SBS Genetech) ; PCR 7= ¥ 4l 1k ik 7 &
(Tiangen, Jt 57) ; pGEM-T % {4 (Promega 2\ 7, 35
H) .

1.1.3 153 E MSM £ 385K, HPO, : 1. 60 g.KH,
PO,:0.40 ¢ .NH,NO,:1.0 g.MgSO,*7H,0: 0.2 g.
CaCl,*2H, 0:0.10 g+ NaCl:0.10 g.FeCl, *6H, O:

®. 2 mL. Vitamin

0.01 g. Trace element solution
solution: 0.1 mL. Z%£ 1% 7K: 1000 mL; pH = 7.0.
121°C K 20 min. Vitamin solution : 4 ¥ % :
100 mg M1 :350 mg. 3 BR AL % 3 300 mg X 2 K
R 200 mg. BB HE % SE: 100 mg. ¥R A
100 mg. 4 [ % :50 mg+ # 7K :1000 mL. LB ¥ ¥
B BEANM 10 g BERFHEE 15 g NaCl:10 g pH
4

7.
2 EERBEMMNERRSAFTRERENHD

1.
E

R PR ER (10 mm) [ K B 500 mL — £ )il
WA N 2 mL K i 2 20 mg/mL [ tE 1) — S H
Fe s, T KU T, £F CH, CL ¥ R 58 B2 )5 15 1)
P s 200 mLMSM, A 85 55 9 B ik B R
200 mg/L. B 5 g LV IR IR, T 30°C 1
AP % R 9% (100 v/min) » ¥ 9% 7 d Ja, B B S #E47
R, B 3 K

¥ 100 mL PYRA (JI4t 3 AR5 IR & BB 1)
B IR 6882 x g B0 10 min, WA A, FIH 7 mL
MSM & V%, K B & 3 Bl 31 5 A7 200 mg /L EE
20 mL MSM v, DLAS $2 Rl b6 10 % 0 EE 1) MSML Ks
FEEAE N 2 EO R RS IR ) MSM. 2 il AR
[i) 8 1) BRIV B AL 3 AN 4T,30°C 5, 100 1/ min i 4b
BFRI12 do BHRBEHWEO 2 d,4 d,6 d,8 d,
10 d, 12 d ke, B HT 43 0 % B2 oF Wl 58 TR RE 0Dy
IRINTE B IR W B A B 10 mL 2088 Z R A B 2 R
FEHC MSM 5% B IR M A A MU G I G e A 2
20 mL, X 1 mL A 0. 22 pum 98 53 & F) 1
HPLC #4745 00, & W 3w sh Aok & 0 /K (65 ¢
35) ;Ui 1.2 mL/min; A0 3 K 254 nm; R Y
5wl
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KRG R PYRA G &0 5, R4 74, 3T
TR T AC IR T . AT TR G W BE
A R ARG T8 B il e D0 IR RS 5 o R R VR R 42 P
T 20 mL £ G MSM 15 5 W, A B IR W1 B K i
LR FE 5 200mg /L,30°C, 100 r/min £55% 12 d J5 3k
AT L AR e T AW I T AR AL 1. 2. 2

T E PYR-6 (5 45 6 AR5 IR A5 T BF) B fiRt
D)) 1 S 7R A 3RS 2k (10 mm) ) K 50 mL
SRR AR N ZE S FE B S BT I
BEH M 200 WL, Jorp 25 V4 LB 9% B RE VI I TR R 3N
20 mg/mL, Ifif efi H 8 BRI B 2 mg/mL, ¥
SRR T X A A e R e e R T
Forp s i 20 mLMSM, A 35 F2 i b 25 V3E S TR K
YR JE ) N 200 mg/L, Bfi I H IR JE A 20 mg/Le
53 R, 30°C, 100 r/min K5 5,7 d g AHOIFA
JIET 1. 2.2, BRZE RS I % A B R 220 nm, B
(1A W 5 Ay o 8 3 ot » BT 27 min 2k 65% (¥ 20
35% (117K, 27 = 50 min, £ Jif (699 B & W L T #)
100% “ .

1.3 HERBENTREENSBSETE

ARG B I B A v R LB S AR R 2 gy B
¥ 3 35 Al A 45 20 19 5018 Y& DL 27F, 1492R 5| ) ik
17 PCR ¥4, PCR 7= 432 W J3 28 =) W J37 o 0 &5 51
1 NCBI ## % (http: //www. ncbi. nlm. nih. gov/)
FIH Blast JEAT /3 51 LL X .

1.4 U T EHSREEBREENEEENS
#r

FEAL T SRR Al Al TR 2 R M T R AR TR R
G K6 A5 Ak U 8 0 R AN 20 AT S [ IS ST RE I 16S
rRNA SCEEREAT » DY AN SCPE IR K 4 43 0 ok #5440
WERES B4 3 48 (PYR3) .6 £ (PYR-6) & 9 fC
(PYR-9) Ji5 I ¥ 45 vl B -

1.4.1 # &5 DNA B2 BU R 44k - 1 S0 AR 4 A
BT T A 1) g E = AR NN B R 2R (0. 1 mm)
5 DNA 2 HCH F) I Jie T & 25 8 24 7% % 10 min,
RN W W B & A K, &35, 37C Kb
40 min, b @ 4 G 885 N SDS buffer, 68 °C 7K
7 40 min, R @] 4 7, 12235 x g B0, WAE -
o DN By G075 R (25:24:1) %5 90 ) 24 4%
% 10 min,4°C 14359 x g 5.0 10 min; W4 b5 W
BN AT S (24:1) R 2 4R % 5 min,
14359 x g B0 10 min; F3E B N S4B 5 1

B, UK _E YT vE 40 min, 14359 x g 2.0 10 min, 352 |
i MA 0.5 mL 70% L EE2lifk DNA, 4°C,14359 x g
B0 15 min., = T4 W T 20 pL ddH, 0 1,
~20°C fifi 2% HI o K5 DNA KL #4856 D 4 24k
M fx a3k 43 DNA gaift =4 .
1.4.2 PCR ¥ IBRTMEXERME: LI DNA 4ifl
PR N B BEAT 16S rRNA JEP 58 . 3 19 514
NGB 51 W 27F (5"-AGAGTTTGATCCTGG
CTCAG-3") F1907R (5" -CCGTCAATTCCTTTRAGTTT-
37) « PCR ¥ #8474 F| MiniElute PCR =4 4 {63 7
et )a, 5 pGEM-T #i 4k 4°C 1 B 4, JF #4621
KIWAT W DHS« 7, 75 A IPTG F1 Xgal )2
B b 37°C ks B 7% o PRICBH M v [, 47 16 7% PCR
M. MFEsIHh MI13F:5°-TGTAAAACGACGGC
CAGT3", M13R: 5"-CAGGAAACAGCTATGACC3".
FIH Mega (version 4) " % i W 15 7 43 45 5 0 4T
)M, A2l FASTA ST, K FASTA S AfF b A% &
Ribosomal database project (http://rdp. cme. msu.
edu/index. jsp) B4R PEHEAT 43 BT > LTS 30VR & 18 BE %
JE& T2 et D8 o K 16S rRNA J3 #AH L KT 97 %
(¥ 5 B R b [5) — A #4528 558 (operational
taxonomic unit, OTU) ™", F ] Dotur % 14 4 i1 3C i
A 1 A e REI) OTU 3, #2450 (1) BEAT 3%
78 i % (Coverage) 115 .
C = [1 -nl/N] x100% (1)

FLrpr N S PR B v B R nl O SCPE R ALAT 1

A FERER) OTU %7

2 4

2.1 BERBEENESERSNFTRERE NN
E

PLEE A A0 6 FE AL )9 G T3 FE i s 4 3 IR
Je o, 138 T A FRE PYRS3, 1% W B AT LL L Al ok o
— YR AT RE YR AR . 0 B DB A IR AT 4
g At R AT 3 Ge 8 R kAT AR K ) 2 B AR

EEAIRYIN, 4812 d 8555, IR & W i PYR3 1)
A K ISR I B B T X R I B AR R 05 T 1
K12 d I, BEfif 20k 3 89% o 1 8 d, T ) B fift
KA H) 18.9 mg/ (Led) , bl J& [ ff 3 2 /N o 17 TR
B AN ) MSM Hh 8% 35 I W AT ARG KW
TR BRI ) B A M — B s R R U 2R (I D)
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Fig. 1  Growth of consortium and the degradation of pyrene

PYR-3 2 ¥% Uk T O 3 A HiG AL J5 » 5 9% 12
d J5» BERERT EE IR B AR 2 0 93% 5 31X i W VR A 1R B IR
R T RefguEvE. WA EBE PYR-6 X T 3E (86% ) ik
(83% ) ¢ 1 (49% ) FAT BLUF 1) Bk gt 2, 1 X 2%
T SO AN R B AR UL T AN R E Y T 2 3
75 e — 58 A 4
2.2 RAEEBTPREMIBEELSR

AT LB 55 77 58, N LLEEAE 4 IR 4 W 2 13 21 1
AR 843 T 9 BRI, L 16S rRNA 741
Sy BT AT Blast B W] 29 BRiE 2 B TG AT E
J& (Achromobacter) ,4 ¥ )& T ZF M % )& (Bacillus) »
Pl 42 3 Mk 4y 0 & T AT B8 (Arthrobacter) 5 i 71N FF
J& ( Exiguobacterium ) Fl 2% + Hb #F J&
(Parapedobacter) . (F1)

1 IRIUEZIPBHIMBERENLEEHER

Table 1

the identification results of the isolated bacteria

Strain Genus Identity / %
XM Arthrobacter 99
XM-=2 Exiguobacterium 99
XM3 Bacillus 99
XM-3~ Achromobacter 99
XM-3" Bacillus 99
XM+4 Parapedobacter 94
XM-5 Bacillus 99
XM-5- Bacillus 99
XM-6 Achromobacter 99

2.3 BT EERREEBERNBEELNS
$ﬁ

2.3.1 £ TiEEFREBELE S Phik 200 4

FHE v B BEAT I 5 o b B3R ST 4 T 45 R ORI
FEAG )R TS YA b rh ag R I 3 1 R A A 2K D
y-Proteobacteria F {5 5. it 1 J& ( Pseudomonas) 1
YK 2 M A 5% HRME N a
Proteobacteria ' & g J&  ( Acidovorax ) ]
(0.5%) , 11 3 % /R 48 K W J& ( Burkholderia )
(0.5%) , B-Proteobacteria ff] Diaphorobacter 2%) Lk
BB FRH Q%) (K 2) .

0.5%

0.5%

B Acidovorax

# Pseudomonas

- Burkholderia

' Uncultured

# Diaphorobacter

95%
2 BUI SRIRERERSY

Fig.2  The bacterial constitution of the contaminated soil of Beijing

Coking Chemical Plant.

23.2 EEMRMEBMBESHSN: N PYR3,
PYR-6PYR-9 #4) i 3 J% v 73 J3il Bk HCRH 1 52 B 221
ASN207 AR 182 ASHEAT I Y A 17 51 L X 45 AL A L
PE97% LA 11 5 B 1 € o — > OTU, 3¢ [ SC
PYR-3.PYR-6 f1 PYR9 ¥ 75 % 43 5 b 85% 74%
A 55% o ORI M as R Bk 2 s e )n W4
MRA TR KNS, BRI 3 ) (PYR3) .6 K
(PYR-6) F19 X (PYR-9) 5 4L Ji5 M L 35 bh1 BE MG AR & A%
TR (5350 ok 83% T1% F1 67% ) » AHAZ T B 1] o 4%
WAL K& T 24, PYR3 # y—Proteobacteria (|
ARV T7% ) vh (50 081 Jes 1) T AR AR 12 3 3
s AEET T TRRE 109 22 K 1 18 0 B B 1 Je BT o B4
o (F22) o B w AR ACERI I I, BB 1 2 A 1 ok
— L8N, yProteobacteria [ Lk 15 7E ¥ & B A 1 Lk
%l F B (PYR-6 7 [y R JE B 171 (1) 33% , PYR-9 1 1y A%
JEW 111 18% ) » 1fif B—Proteobacteria £F Y& & B T [
teil Bt (PYR-6 ot (AR JE 1 1114 36% , PYR-9 it /Iy
BT 55%) (1 3) .
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Il Alphaproteobacteria

2%

3%

22%
18%

3
Fig. 3
K RGN T R REE — B KB R, 45 /&K
W1, B A A AR BEAT IR A R A e TR e . 72
a—-Proteobacteria 11, V& & B #F PYR3 11 3= 2 F
AR EE (1.8%) M A& JE (Ochrobactrum,
1.8% ) 4Lp, IR 45 W ¥ PYR-6 (A 4r 2K 1 (9.2%)
F4H 3% % j & )8 (Brevundimonas,3. 7% ) 41 %, PYR-
9 W FE E i k2 (8.2%) F Brevundimonas
(3. 8% ) 4L » Iy B3 B0 141 & 75 PYR 3 rh L A7 7E
AN 7 ) B ) B A% (0.5% ) ; 7 B-Proteobacteria
1, PYR3 [ 42 28 B B 0 K 2 K B (4.5%)
Xenophilus (2. 7% ) Fl Achromobacter (2. 7% ) 48 i, 1M
TEVR A5 W E PYR-6 12 S B E 21 il Pigmentiphaga
(8.3% ), PYRO f & 1 #E 41 Bt b R 4 K
(21.4% ) F Pigmentiphaga (9.9% ) , Xenophilus F
Achromobacter 1t PYR-6 1 PYR9 th K SR {545, {H &
BT i Lk @ A X T OPYR3 AT BT BEAKG y-
Proteobacteria 5, V& & H #f PYR3 [ F S 2K 8 4
P 8 (Pseudomonas, 31. 7% ) Fl 2% [& B AT B4 )&
(Steroidobacter,25. 8% ) , I8 & W & PYR-6, PYR9 [
TR B N Steroidobacter, Jr o5 E Bl 73 5k
8.3% ,9.9% ; IL4L, I 5 W I PYR-6 A1 PYR-9 13
KILT 8-Proteobacteria T {1 (£ 2) -

3 itie

BT V8 2 W08 I T 00— B bk 6 22 38 05 8 1
BRI g (B B RO 0 TR R
() WA 17 B 3 2 7 BB T A 3R 88 o 2 3R 05 0 OF A 2
L AETE [, BT LA SR 296 BL 5 0 A v 2 2 B e

29% ——

B Betaproteobacteria ¥ Gammaproteobacteria

1%

B Deltaproteobacteria " Unclassified

1%

33%

7% —"

RE&H 8 PYRY, PYR6, PYR3 AT HE TP EHMEMRIF R
The class constitution of bacterial consortia in PYR-9, PYR-6, PYR3.

fiff TR TR O 22 B 05 I v e b SRR AR A8 52 B Ak T A
PRI LA AR A IO N FH AT . ASEIO = 0w ARG T
A e R AR B S ¢ RO 2T T ) I & A 148,
X BB M HEAT T 00T ™ (Bl T B 3 ) £
L B Z R 2 KB 12 )5, R L T R
Mo ARBERA R NENR TR EIEh RS
B AARKE 5, 43 31 7 W 2B R S OF HL 2l
F B b5 3 1) T A O L T RE AR 3 A H S O
A5 T LA I 5 12 R AR AT A I R A R )
AR R A 38 TR B8 % LIS 5 R - R TR D o AR 00 % OF
AWk 595 31X 0 A 5 A AR & B R EAT 2 305 g g
b R B ST AR TR BT YA

R 168 rRNA JE P v [ S %6 1) J7 vk 43 A
TG AR VR 2RI AR A 0 23 AT R IR G TR
BEHHACTE B 1) 20 B 38 o onf gt 2 45 AL 4 i R TR
B AR ZH R BE A I TR B S KRR T R R RE 2
FEVERE 0 415 T 56 E ;B 904 AR B0 I, o s AR
5 2 B VR & B B b yProteobacteria FIT v L 1) 3k 20
B-Proteobacteria T i Lt 5] 19 K ; A7 485 4 B A A I
S 1) B A0 BT A ARE HH I, L A S 43 R R A TR A T R
TR K 5 I AR R NS AN [R] 22 BE O e A 5 ) R A
ANTR] S B AS A 1) 3k 2B 0 08 T 22 34 05 AT — 5 1 i
Bft o MNSCPE SR #r 45 SR T LR Y A7 AE T & B
PR T K 22 DU R I B B AT 5 AR IR e B i
S T (E X L O AT AR I, LS
K23 158 0 S A 5 W) 1K) B A T HL I AR PR ARG
AHIEFE V5 G S5 A 0 35 0 36 AT B8 B i e ) 10 A
FE T UEAT DAL » 55 2443 3] T B 8 05 0 m HLARR e
R BE % A4 A
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*2 RAHES PYR3,PYR6 1 PYRI FREFEHLAMKRETN
Table 2 The proportions of genus in bacteria consortia PYR-3, PYR-6 and PYR-9
elass P9 P-6 P3
genus % genus % genus %
Brevundimonas 3.8 Brevundimonas 3.7 Brevundimonas 0.5
Devosia 0.5 Devosia 1.4 Devosia 0.9
/ / Bosea 3.2 Bosea 0.5
Hyphomicrobium 0.5 Hyphomicrobium 0.5 / /
Prosthecomicrobium 0.7 Prosthecomicrobium 0.9 / /
/ / Methylobacterium 0.9 / /
a-proteobacteria
Sphingopyxis 0.5 / / / /
/ / Porphyrobacter 0.9 / /
unclassified 8.2 unclassified 9.2 unclassified 1.8
/ / / / Ochrobactrum 1.8
/ / / / Phenylobacterium 0.5
Afipia 0.5 / / / /
/ / Shinella 1.8 Shinella 0.5
Xenophilus 1.1 Xenophilus 6.5 Xenophilus 2.7
Achromobacter 0.5 Achromobacter 0.9 Achromobacter 2.7
Pigmentiphaga 9.9 Pigmentiphaga 8.3 Pigmentiphaga 0.9
/ / Massilia 0.5 / /
B—pr()te()})acleria i
/ / Variovorax 0.5 / /
Ottowia 2.2 Ottowia 3.2 / /
Hydrogenophaga 1.6 / / / /
Bordetella 0.5 / / / /
unclassified 21.4 unclassified 4.1 unclassified 4.5
Steroidobacter 9.9 Steroidobacter 8.3 Steroidobacter 25.8
/ / Pseudoxanthomonas 1.8 Pseudoxanthomonas 0.5
/ / Acinetobacter 1.4 /
/ / Citrobacter 0.5 /
/ / Escherichia/Shigella 2.8 /
y—proteohacteria
Thermomonas 1.1 Thermomonas 7.4 /
/ / unclassified 1.8 3.1
Pseudomonas 0.5 / / Pseudomonas 31.7
/ / / / Stenotrophomonas 0.5
Luteimonas 0.5 / / / /
d-proteobacteria unclassified 1.6 unclassified 0.5 / /
unclassified 1.6 0.5 1.4
T wECEATREEERREEER A Exiguobacterium , Arthrobacter F1 Bacillus. H #i i) W

FEHE R BRRR > e LAAE 23 Hr AN [ I 399 2% s 1) A2 46 1 0
I A7 AL — € 1) R IR D b JRATT RIS 7 AR B IR
PIAN T 0 AT R RE 23 Ao TR A T RE R AT 0 S B
I LA N P HEAT o3 B I R AT B RERE A R
i A B U BE A A A R 4 R PR 1 BL LB B IR i gt
frooEeifemd, 58 7 9 thE, b 2 KE T
Achromobacter,4 ¥ J& T Bacillus, | 45 3 #7558 T
Arthrobacter, Exiguobacterium F Parapedobacter. iX
8 S 1) TR RS 20 A VE 2 05 K TS B ) I A OIS R 0
1330 3L, B 5 2 T R 5 e O 1 B O
PERE il 3 A, b > A9 B S Rk, L I

FU AR IEAER 70 85 AR 10 2 PRy PE AT M Ao el
AE 2 BT 2 R S DUAE SCHRIRE 7T LUt 72 AN R (1 2
07 08 B fi Ak 2 b, AR AE VT 2 A LB S TR Bk, I
Lo i SR AR S AT B AR IR BT i e W B i AT
55 WM FU L V5 G 3 AR Y18 52 0 L Al

Z 2 3LHR
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101414.
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Population shift and degrading characteristics of a pyrene—
degrading bacterial consortium during incubation process

Xiaoming Li', Mingjiang Zhang', Jinghua Jin’, Shuangjiang Liu', Chengying
Jiang'

" Institute of Microbiology, State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of
Sciences, Beijing 100101, China

* Environmental Protection Research Institute of Light Industry, Beijing 100089, China

Abstract: [Objective] The work aimed to obtain pyrene-degrading bacterial consortium and use it for bioremediation of
polycyclic aromatic hydrocarbons-contaminated soil. [Methods] We enriched and incubated a bacterial consortium
utilizing pyrene as the sole carbon source from the contaminated soil of Beijing Coking Chemical Plant. We analyzed the
degrading ability and growth of the consortium by high performance liquid chromatography ( HPLC ) and
spectrophotometer. We investigated the degradation activities of the consortium after several times transfer and freeze—
drying deposit. We also investigated the shift of bacterial consortium composition after several times transfer by combining
of culture-dependent and culture-independent methods. We constructed and analyzed the 16S rRNA gene clone libraries at
different transfer times (3 times PYR-3, 6 times PYR-6 and 9 times PYR-9) for monitoring the bacterial population
changes. [Results] The degradation rate of pyrene, phenanthrene and fluoranthene reached 89% , 86% and 49%
respectively after incubation of the consortium for 12 days. The degradation activities of the consortium were stable after
several times transfer and freeze-drying deposit. We isolated nine strains from the consortium, affiliated to genus of
Achromobacter, Bacillus, Arthrobacter, Exiguobacterium and Parapedobacter. Phylogenetic analyses showed that
Proteobacteria were the main group at contaminated soil sample (100% ) and bacterial consortium incubated in pyrene
(PYR-3, 83% ) . Bacterial community structure was shifted and biodiversity was increased during the transfer process, the
proportions of y-Proteobacteria was decreased from 77% (PYR-3) to 33% (PYR-6) and 18% (PYR9), while -
Proteobacteria increased from 13% (PYR-3) to 36% (PYR-6) and 55% (PYR-99). [Conclusion] The bacterial
consortium could utilize pyrene as sole carbon and energy source for growth and the degradation ability for pyrene was
stable.
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