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Abstract Metagenomics is an emerging research area that combines environmental biology ( especially envi-
ronmental microbiology) and genomics. It has achieved substantial progress in the areas of environmental microbi-
al community dynamics and resource exploitation,and has been applied to the fields of environmental science and
engineering using specialized molecular biology detection and high-throughput techniques. This review provides a
brief introduction to metagenomics technology and a summary of its applications and recent progress in environ-
mental engineering, including wastewater treatment, bioremediation of polluted soils, biological treatment of do-
mestic garbage,oil leakage bioremediation at marine and other contaminated sites, and bioelectrochemical engi-
neering. Theoretical results and methodological approaches at the microbial level are discussed to improve biologi-
cal technology in environmental engineering. Finally, this review describes the prospects for the application and
development of metagenomics in environmental engineering in the near future.
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Table 1 Comparison of commonly used molecular techniques in environmental microbiology
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E [ Z #5710 ( stable isotope probing, SIP) F1 %7 3 K]
HAELARME &, L K0 5 PCBs [ A AH 5C /Y XU
SR T T P P S G B T AN AR, R LA HE IR S AL B
A BT PCBs Y il 50, AT X 1 38 i A= 18 52 4
Jit AT R R
2.3 REFNAZEEFTHNREVLEFENHR

Bt o 38T A 2 AR A DR 2R T S 3 A Ak B A
Wl DA SR, (H 2 7E Sl AR 0 Bk, i 4
FAPAER I P A& 5 5 AR KR IH, AFTH
FEORE AT LR, 33X Ol IR 19 AR 16 B2 3% i Ak B R
P TR R o R I HE AT A A W) R R R, T L
B BE b A A 15 B 3% 0 B AT HLY PR RE R, TR R
JHCEE B A R 23 b X0 i g R N () A A A
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(=3 oy VI (WA I D= B 1 I o A R < 1| 7 R DA P
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FEW R HEAT 7 38 2ok R e PR B B R X T R AT
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o 9 Tl A B T PR B, LL AR OR % Ak I 4
PO, o 1] 25 A Wy 8% B 0 g o ) A P R AT IE 5T
e B 38 1) S TR WA o0 R B R 2T 4R R
JEEE [THI R # H ( Clostridiales ) , 73 f# Jig 5 1 fi% 7K
A& M HF & ( Bacillus) 28 JE B ( Proteobacteria ) il
YU ( Bacteroidetes ) , 78 A LA 7= B 4 B ( Methano-
genus ) A SR Bl 0 TR 45, 7R AL B Xk B IR R
18 25 A1 i TR DL 9 5 I A TR R 1 5 5 L DA
f e 7 Y e R K A B G il 8 O IR I F
LR IDE S

TR IR T5 T, i T B IR k2
A5 B B U Y AL B A — L B B AR U Y —
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B, S 2E W v T g 22 A 14 T Bl o 52 308 D8 TR b
BRAE Ve AR A2 4k, U0 pH G e 3 2 vk 3 R
f A L VR BE 1 A8 AL 55y AR ) AL BB U8 R R) R
PR T — K
24 REFRASESEREMGEERRLREE
HEMHR

52 AR 22 A8 W) g VE PR R R PRI B T 2
HEAEIRSE (AR YR Z R S 2R AR ST
RE 2 FE P J7 T B A R g 0 o TR i AT B R A
A AL R A ) R 9 0.001% ~0.1% A
14 2 5 DR 1 2 £ R X AR R 4R 2T T AR 0 ) R D5
PEALHT 0 T B, JF HoA S v T s AR AL T
e % o SR AR T A 2 B A TR
A% 36 B AR AT X FR BB/  TE Uk e A A
W 5] Bk B 2 1 BF 5T N BT A T R BT
AL AE SR, A T T 3 i 7 e R B T R £ 2
Jir T E A2 i o A v 2 B i U B0V VR D, ST VR Ok
JEHME. HRTALEA A R 20k B TR IR R A
Bi X SEPEMELAMEA B R KRIX ), Al i 5 B A
W AN DR R R 7 S DR A R i e ol T
AP U B3 A T B IR ) S S T E A AE B R
M) % B M 2k . KUBE 26 fifi i 22 3 [H 41 4 AR M 2R
TR IR U HR O 3 M TR R R IR SRR R L R, OF A
TS MW T O FIRAA G R R IR
A0S Y T O A AL G W 0 B AR AR O TR Y R
B

TE AT UG 22 5, T T D A 0 X P R ) A
WG A R AN AT Z A0, 1 AT Ry i AT
3 A= 16 S B A3 — B BT 5 SR B . KOSTKA 451
A 5 38 0 R TS T 2010 4F 88 1 B8 47 31k
15 Y S T YV U0 W T S0, R BT TS e X T
RS A W W R I S5 0 S T AL A B — Y
w25 9 B B B8 E 8 (Alcanivorax) | i T IE &
( Marinobacter) F1 41 #F & £} ( Rhodobacteraceae ) H i)
AR W T A0 T R i 2 B . HAZEN 451
FIFHTIRESL S A MR Gk &t b, WF98 1 548 04 &
TS A I TS Gl 0T K T A ) B VR A5 R D Rg & B e
FEVE R R, R T IR P R SRR o R A T

WEY, IFAE 40 d 2o B E] P, A 9 ) i v
AR IR WD AR 3 T A 5 R 72 A, = WD 9B A ol A= ) g ko
T3 T B P58 O3 1 R PR S R I A 75 s B AR W 18
SR SR A . LU S R D A R, Xt
TR A T T =2 52 0 DX B R O T A A R AT
G307, R BRAE A i i b DX, AT DR A ik S AR Y
PR NG R A 1 S A P AR i AR A A 3 5, JF
H S50 A B BRIV BRIE PR 4R bk DA R W T R
il S A G R T RE B X = B A P i, R
e 205 TR R RS AR W) 5 A R 8 1 T
REHEAT A= Wy B e 0 0 A2 W0 18 52, 1 Ab, MASON
S I3 1 PE R ( Oceanospirillales ) YEAT T HEIE, &
0TV MR TR TE A I e 2 0, T A X A il R i A
PR3E e B, IR B B A S AR A i AT R AR
A s LA A AR AR T . T IS VEAR B A
TE R B W) 78 R R 26 108 B A b 15 e LA 3R
W,

T A S G ) 0 I R B A e TR
AT TS Y TE R R B B 43 5 i ) 3 B
AT REX A RS BN RS . LI
ANG 46 e [ 25 AL 35 199 5E 3t FHL BRSO - 9 4 £ 3
15 Y U HEAR B HE AT SR A, JF 1 T 25 RS i B X%
DI AL A W RE T S5 M R AT o0 AT 25 5 ZoC ST
53 AT 75 ¥R X T e B PR A A Tl T G Wk B G R AT 43
Bro SR, BEE 15 g Pymh A8 1k, T RE Ak X )
JEE RN 22 B 1 S W a2, I A, A i e T A b
SR U E S 5 W i X Bl A ) R T S A B T T
o XELHEIS AT Yt DX TR M) T Re
FEAE I3 AT B RE A, O A Tl T G 5 18 5 A B 4R A
TIBTEMER .

ATIHTG L 18 8 S — 2 g 1k AT H
Tl 52 WA LA TIfE . LIANG 487 iz LR R
BORBEFE T Al G i - b B E IR VE 450, K
PN T B R T Y Ee R R R R R A
e 2 Ak e ik 14 D) BE Bk I <R B AT B R R L HL S
fifk L2 T3 S5 A T G W 2 ) AR OC 14 ik IR = B AT
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