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their carcinogenesis, teratogenesis and mutagenesis. This review summarizes recent degradative patterns
based on investigations on worldwide polycyclic aromatic hydrocarbons contamination in aquatic
sediments, in which microbial respiration couples polycyclic aromatic hydrocarbons degradation by using
nitrate, Fe(lll) and sulfate as electron acceptors. In addition, polycyclic aromatic hydrocarbons
degradation-related genome, proteome, and metabolomics of microbial organism as well as community
interactive networks, are also involved so as to further complement the theory of in-situ bioremediation of
polycyclic aromatic hydrocarbons contaminated sediments.

Keywords: Polycyclic aromatic hydrocarbons, Microbial anaerobic respiration, Metabolic networks,

Aquatic sediments, in-situ bioremediation

£ 355 1 (Polycyclic aromatic hydrocarbons,
PAHS) & K IR TR H R EL I FE A A HLIE e 2
—, ERRIEAYTZ, FEORIETERA W AR
Bl Tl R KRR S HERCEEM  PAHS 78 B 58
GKHE | i PR VA AT AR A S e i (e L ) W o
ek b, DRI K AR Th e BB, 1R
TEIG YA, PAHs HATEN . HUE . BORASH=
HeRon B AT A S R G P W B IR
R E AR, BRI, 26 EERE R B A
[l A ZS PRI AAEE PAHS 510 T S s i S A L
B4y, WM Ak 2% 48 PR ) (European  Chemicals
Agency, ECHA) il 12 (1) ECHA #: Mt % HE A RKE 7
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i PAHs [A AREMRACE R, 1A R DI6E
AR 2 Z aifb 557, A RAESE B4R
Hih7E PAHSs (ARS8 (B i TR A
DU R AL AR 22 . VAR EEARAR, BIMREEoAn T
KRR, AKARDTRR IR B8R 2 BB ARl IR
SRS, MELASZIR PAHS V5 YA A0A TR peat,
RS FEOIRYEETR, Hn TSRy +
BRI e E B AR TR KU T e
WIRIRA, R Z s M2 R i, e
RS T e FRSIRER | Fe(1) LA S AR FRER A F
AR TP RS PAHS [&fH. Ak, st
PAHSs JHlrE 11438 WAL B P R) A e 0 A2 5 i /K
KUY PAHS A E R ACR N 7 — A E 2N &R

R, AR SR AR TR ) H Al A 4 R A8 e W
4 PAHSs FERIAH TSR 3 R I 7258, 40T B
B 2 T8 RN A B PAHS A4S IR 48 1 58 1E Je
KAFFEM I, i — R AR A5 7 m), LA
S — A AR TR PAHS (34 YA i
LSRRl B FE T
1 WAEYREERME PAHs BEMBHTIR
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A P R AR A PAHS 525 E A e IR 4R
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ZARGEUE PAHS [ 5 20 55 (P AR U . BiiR
>R ER>Fe(N, (HIGE R ABR H T-32 1A
PEAT R, AR AR PAHS FOBLRRES 2 (i 4
AN 5 B P TE AR L 04 4 AL A T 320 0 7 4 B R
&Y, FeZit A= (Tricarboxylic acid cycle,
TCAYEFR MR
11 MEYRHEREEITIRIES PAHs FEH7
TEAKATTRR IR R b, I JHAH B2 k0 W R
PAHs i LIS T —E Mk, s/ G
PAHS 1Y R A2 B it J2 H T T AR G 38 2 1) — R LA

Rockne % PAFI Fil 3 4k J& 52 1% #% (Fluidized bed
reactor, FBR)E X/~ T AA7E R AHAL/E R i
H Rl AR AR E YR A% PAHS [RETT. Abercron
SRR o3 W2 T B (IRESEIN L 16S rRNA
LY HEBFFERT AT A PAHS DL RS BRER AiT 5 TR
Wb A IR SRR AR b, I R BAE RS 4%
F, Acidobacteria F1 Bacilli fAHX} 323 @& 14 hn,
Ifii Bacteroidetes I Actinobacteria f{AHXT - RE H L T
ANRIFREE A, JRDR AT RESZ X IS TRIXT PAHS 5
FENER R,

x1 REMERHEYUE R BT ZRFIRIBES PAHs FERERIHEXIAR

Table 1 Microbial respiration with common electron acceptors coupling PAHs degradation in anaerobic environments

’1_“4
D EIFKe ORI e L%k
AL PAHs Strains Sediment types References
acceptors
Nitrate Naphthalene Microbial community Estuary sediment [22]
Fluoranthene
Naphthalene Microbial consortium Marine sediment [23-24]
Phenanthrene
Naphthalene Microbial community Marine sediment [25]
2-Methylnaphthalene
Anthracene
Pyrene Paracoccus denitrificans strain M-1 Contaminated sediment [26]
Aromatic-compound Microbial community River sediment [27-28]
Phenanthrene Bacterial consortium River sediment [29]
PAHs Microbial community Estuary sediment [30]
Fe(lIT) Phenanthrene Bacterial consortium Contaminated sediment [31]
Pyrene
Fluorine Microbial community Mangrove sediment [32]
Phenanthrene
Fluoranthene
Pyrene
Aromatic-compound Microbial community Contaminated sediment [33]
Sulfate Naphthalene Microbial community Harbor sediment [34]
Phenanthrene
Naphthalene Deltaproteobacteria NaphS3 Marine sediment [35]
2-Methylnaphthalene Deltaproteobacteria NaphS6
Naphthalene Microbial community Contaminated sediment [36]
2-Methylnaphthalene
Naphthalene Microbial community Harbor sediment [37-38]
Phenanthrene
Fluorene
Fluoranthene
Naphthalene Desulfobacterium str. N47 River sediment [39]
Naphthalene Deltaproteobacterial culture N47 Contaminated sediment [40-41]
2-Methylnaphthalene
Phenanthrene Indigenous microorganisms River sediment [42]

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



ERMDR A5 RIARTTRU T iR M R AR A 1 22 2105 e Ak o IE 5 J 165
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O, Fl N, fE bR TE D A R BT Hh A . 73 41 , Ribeiro
4PARF 165 rRNA JEHY 1919 PICRUS 4347 &
M, TELIRSRRERAE R T2 AR R TR TR AL
PAHs HYREIEfRE N (nahC . banA)FE#RE T,
PAHSs 194748 A 3L K] (bssA . bbsE . bssF. hcrB)=F
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Il dpe i 2 BUAE FR £k v DA el A8 /K AR L AR 0 Hh A AT
PN B i A, JF R4 THE

A,

Wil 25 TR DR PSR ER PR & PAHS FEAAHL
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Yan ZPUBETE LB, FERCITTIEE Fe(1)A
A= R L TR OK ORI R, 285 240 d (%G
Fe A MEIERIEE (R 03 A 3 99%F1 94%.
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PIET R, BT L Fe(lN)VE R F32 AR 0 518
S5 YA MR AR . Coates ZEMRLIIRYAIFFY A
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BT IR B A EES S, ot R &
FEEEIR A A R E AR AR ] OE R 5 (2) Fe(ll)
VRN —FhEALR), B PAHSs 84080 ] B At R
S5, AEE T R D A S L B A P R
X AR ZME T REE IR Fe(l) R HL T2 AR BEF IR
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SR, LA Fe(IINVE KL 22 (K F#f# PAHS HiHl
Sy Z BV pH BUsE . 24 pH feBEERT, Fe(lln)
Sy UHE T ME LA Sk M i ARt BRI T 6
Fe(I)IRIHE S PAHS FEA#EEL . Li 25P9%54 PAHS
(R AR Bl 12 GETT 25T AT R B, FELTRARIT
I Fe(IN)X) PAHS [R5 ff: LA S AH I 114 B2 At P
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Figure 1 Two proposed pathway of anaerobic degradation
in respiration coupled polycyclic aromatic hydrocarbons
with sulfate
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Figure 2 Microbial ecological networks of anaerobic degradation for PAHSs in aquatic sediments
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