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Abstract: Recent progress in molecular microbial ecology has revealed that traditional culturing methods fail to represent
the scope of microbial diversity in nature, only a small proportion of viable microorganisms in a sample are recovered by
culturing techniques. Molecular techniques, 165 (RNA sequencing, DNA-DNA hybrdization, genetic fingerprinting
technique and metagenomics etc, have become routine methods in microbial ecology, which are used to explore the di-

versity of uncultured microbial communities and obtain novel environmental DNA without any cultivation.
Key words: Nonculiurable microsrganism, Microbial molecular ecology, Molecular technique.

BB R EREEGER, R CENELLRY, R T EN S
RSB THLH, S5 THER/LFRERE, e HutatAakgit
TR BRIRE , MU A BB DY RS A E G idfreE, HEFHeAT
USRI, WREAERRENETRE"Y, A& EARREAFTMN
W ATE LR T R TEKOMEY, TREBARKAFEYESHEEN FERGEE,
1115 A B R B X AN B AT R LUS B & E R T R A

FARREEAE AR S THAMRE, BB &AL EwR B4,
e W A R T TR T i A b, 165 RNA EEFFI4Ht. DNA-DNA 4%
A5 . BRIEEE L B EERAY (metagenomics)™ F4 FHA, T LAMIE G4
BEROAR, BET-MEAMEY SHEESHTEERAN TE, B—&IFHH

*EFRAARERSTHESE (No. 50378095)

FRAFEFTHIEHHTHMER (No. 716411045)
A 2003-11-18, SEBIAM: 2004-01-30

© PERFRMENHRATIHKSHEE http://journals. im ac. cn



<112 - MAEYH¥HER 2004 4F 31 (5)
EHEHYRNFEE.
1 LMt St

BRATRERAEZLCHMEY MEXNMHEECEHACHRAFNEL, A
FlE L mEE YR ENES, HREEERNBLUORMAEY TS, S FEE
ARF G F B AR R IR E R RS A,

SHRPBEY R ERUIBESE LA CRERAITH, EAEGRGHED M
ERMEREE LT, 80, Woese ZFHIE 16SRNA H{IHE . DNA-rRNA F1 DNA-DNA
FTWER, WA TEVZHNERREELER, AEUAEDHILM KB E. B (spe-
cies) BE XL EWERENEREESI RN LRI EER, HABKY EH -1 “£HE
B ORGSR AR AR bR, AERBEYRELE S, A THBEZ™RE X
RATEARAS, i EE MR T REMEEER, SIS REMNERR G, hifE
HA G RFEM (G+C) mol% . DNA 2238, tDNA F540 ¥ . Bk &M 165 (RNA ¥
B th . IEERMEY T BEFZ L EE DNA ACE R E LA E), DNA 2
ZZ[A WP 709% DL 5% 16S RNA JFF|RE: 979% LI EE X h— 8. T HENERE
RE - PMHAMGENMETHITEESH, 8- HArM0ERSE, XML H*
HAEMER —TEmARR, WRESE XHIEEEY G, BESFEIE
MBI R B A — R, A BERKE RSN —

BN, FEREYNFEEEERECEH KX EHINAS T . Whiman
%0 (1998) IAHEEE. TIE. WRELBETHEDEESIIN 1.2 x 10, 2.6 x
107, 3.5 x 10°#10.25 ~ 2.5 x 10°, Amann % (1995) LAk EB U (2980 )
fESEHIT TR, SRERTHAEERETER 10298, b 0Bl (8
ARE., BE2%) AL MT A&, T RER R A 30 T 100 7R
BT, B4 JGRBRE, XNAS,0008 LUF KR4 Y g ook i R, Wiom
Approved List of Bacterial Names iC%, T 3,500%F, U Bergey (K F-MHiC 5% T 3, 1005,
L EERE A TR S MR SR 1 E T D,

2 HARESFHR-HEYSHENTRARGIERA

2.1 FEBFHEY (nonculturable microorganism) /1 M2 K L) R 2R S adids F
REFiEdng, R, AisEFrkd ™ E R EH T RITORME DA RE . 5L Rk
MAE R LIRS IR/, B2 B AN EMERER, SR T AR Y
MELABARHESC I B R E v g 3%, A KRS FMAEY SR AT EFEAEY (uncul-
tured microorganism)'" o {3 FARAEG A P31 75 B AR X 1) A BT A 90 T B R 0 1 3
H, AP N 0.0019% ~0.100%, ¥RKLA 0.25%, +AY0.3%, HHEGEN
1% ~ 15% k6. BHit, FEEENMEYERIEAREIRE, SRE3EEKRNHRIER,
R Ry Y R E TR EERAMREY . XMEL, SMENHEYIERERS
IWRASHE, $FRUERMEE USSR R HAM X B, (i), SUEPsess R A LIk
FRHFIREAF G, PIRAR YIS SRR AT AR B AEE TN

2.2 VBNC (viable but nonculturable }-2 AR RIEFREY KMEYWESTFFRBIA
NP, HesbafE LA E B RPN AR KRk, (MEFERIHER, X
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FEPE RIPR I 9 A A M AR 3 A — ®iE B A AAREHS #F (viable but nonculturable, VBNC) IR
B, BOF 16 MEN 0 HARRIREERIELE, EHIANEREYRETHNA
REH—FAEFNE, BRES- AREANFEERLEF 2P, 4 FRE, K&, &
BRUELREHRAE T, ERBDALTERRS.,

2.3 EEAEHMNAERFE HANFRNEARAEFRALEREHEDEE¥REL
HEMETEREZ —. Kacberdein T%H (2002) it T —MHE IV BAEKDE (difusion
growth chamber) HIZ5%E, BERIFE IR A SMCE ¥y A- 038 ¥ i o Bk N E
HARN XA EH%R. REHTFEXMPERAM, K5 HEKE S X, TN
AEFRNOEHERE/NEPREFBAAER, STZHEFREREERY 00E8L
i, BB MU ADNNEY . NESAELE, BEYEREHEKRER,
ERANANEFEANE, FEEERTIHENFEMSR -EFE, MEKLR
SHEEN#EBET. 55, HEAKMF ARSI TR, Rl AR
SMEEHES, HFRUREMHHABTRANGE, XCEHTEATFZRET RE
e E o],

3 ATEMFTFERMRBEFMEVNTR, S “HiER" BER

3.1 BEESEESAMREHEGSN 80 FREE IR, Torsvik EHEIZRA DNA
e Mg, R EP MR SR HE . Woese JFE] T 247 SSU RNA FE51
HEFTAY ¥, Pace REFEFCH AABBITLL 165 RNA BRI FARICAHM AL T
MASRE. i R, XERTZATEYRET R H R ERIENE
HHRA, CaeREATREREDFHLEEP, FuHEAE, FHRE, 0
BRFRE ST ERAZE, RESTHREARAARBEDBHENREZREESERE
TRt A ] 2 Ak A AR BER AT M T RE (R D
1 WEDESEFHERAMNREELEEER-NE

Hk {5, B4
RNA | s H r G EEER A B

LMW RNA BiE, FEERAES L ﬁﬁ;ﬂlﬁﬁ%ﬁ HRARGE T 5L R LMW RNA # KT
DGGE/TGGE BRI UEEANEE. BE {UE B (ca.5500p): AEARBBEMIT
SSCP BESAIERRNET, B8 QRSB (150400m ) B YR e
RAPD/ DAF TR it 'L LEESREEARL: BEEME
Bb-FEG HH; ARERERE ¥, ARt R Bb-PEG B-H MY #8
RFLP/ARDRA B ARERERSE HBIR R B B G BT R A
T-RFLP/Mu-RFLP  Ei€; FREETR AETREEEAREE: (SEHE

Hofle (1992) 1 /f] LMW RNA 2K IR KRB PEABEF IS ¥, Bide ¥
(1995) {# AT LMW RNA ¥, ZE—MBBA DL S B b4 & 5 R Rh A E A REE .
Muyzer X H 5]E (1993) B 5%# DCCE B AR FREDAS TR, ATFHHHER
FtE, MIRBUEVIRE PRSI, BEMFHI. Shwieger ¥ (1998) {# FHSSCP
PR A RE YR B R YRR, Breen % (1995) {111 DNA & 1 45 8L A& %
(DNA amplification fingerprinting, DAF), WEAFEWMRNGNMEVHE, KEEDR
RS AR B Liv et al. (1997) S T-RFLP A8 5E BUE WIBEIR R BfE B #F
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. BT T EE R RN RS, ERKPERANEES, Vanio FAMET
BE PR (1 AY 16S DNA BTN, JCRMIEERE FEDF R, R AEE
bR SRR

AT E R R U, TTUER B KCE LR SR EREER, SR, Xt
B2 MR BT DNA 2007, BRIMGEER SR, RRITFHH. Hib, BIEHE
B AR W2 T Bk B THREAKAHE, CiHES R AN TR B R E
Vi1
3.2 EEFAXENMERNEA GenBak CAFE T AL TEFMEYNEREFS
RHE., BENFIEHEREAHRERNT K, AIRFEPREATHEEME
Y EAR R ARTE T, Handelsman BRI E (1998) FXfh &R H4
RIET A “ERERA", BT HUERMEY B LMREREE. ¥
[{ Westem Oregon A% T 1996 4558 & | THHIFR BN — I FiRE.

FERRAAFHEARATEEANHEYEAREIOERAES, AEIEARERL
e YR DNA, SRR IERMEY P, BREMENTENES AR, Rondon B
B THA BACUE, WEHEAKABMAGER T BMELEEHECE, §4H12,000
AEHAFER W E AU CE (metagenomic libraries), 1% 1 #id 1 Gbp A DNA FF
3, HmETEERAE - RFVEREEY R, KWL EEAENRERFERE
RAE . A1 THFFPER, 48N wbomycin A M turbomycin B, [RIE i1
Fk T —F BAC BAERSM Iy, BT EEEL DNA AR RERETE" . Gupa
% (2002) A pUCI8 — /b EERAEPIiRMEEAR, ERESD
Fi EAHAEEFEY DNA A, S —1 EDTA 8URM. 30 kD, 275 TE AR
A pI A8 RHESEBEAM; KGN ERENA DNA FH AT 0% L6 TEC Al
FE R R B,

BAFERNABRCHFEESHEFRTBRNEERNBY I, DG XEY T
AT ZHH A BAC Frhraf R Al b, ZRMATEEMER/D, "G A REH#TT
EEAME AR, MBI EASEIELREE TEERBARAIKBTEE™
P Al RAERAMIEERE R B E AR R ARE, NEERARNKE
. UERERAEEHEESHRFERES, 507 R A O [l 3 2 Bl 5
MR 5 &

4 WEMSTESENNERAE 10 FRE

BEEE AN ERCEHA T -4, REAFRAEESE. REDEFE,
ST REE M FEN R A EAR . RES TEYFEAR, BELF T LTEEMF
BEHERENESN ., SR, MEFRSERE, MiEdY AR R BN E MR
HATENR. Wik—F R RNA SREFHETTHE AL A4 AE (fluorescence in situ hybrid-
ization, FISH), EFA[EAMAEYIEE P SR MEMM IR EHER., XEEHEH
WA SEMERASOEER T8, WERS TESFBRHRA"

2002 4E, EHMEY¥S (AM) —H &R “BEDESTSERNA Y. AN
FEBI SR, MEEYESFEAARR 10 FRRRHEAT TR RER: (1
ERFHMAD S REAISHESR, BRAERYS . ER4dARBEE ZXHNES
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ST (2) DORSEREFARLR N RR, St e MR R EEAFEY (f2%
10~15 ), HEOHEREEE, # - SERIFIERMOERE; (3) TEH#T - EZHH
Bed s SRR YR AW SRR RE , Wik LSRR S |
HAHLE G (4) FEAK 10 FRERST - MAREY MR AR, #BEHR
FRBRM KNSR (5) REMAMEDBEMENER, BlTa
R AFHEEIE (£ 2),

F2 RAEBRESERK10ELEHRERY

B El {a) b Biok-Fo2i B A2 0% R 3 _ FEMEANE HRBEF
3 i EHHH AT EHER L AMEE
PN AR RAREE SR AR S LEBE
EF -
WMEEFEEHFRN K EHEEL
HEMEE
5 # ! 3, . D
AR PR, LR H, B L R B
H4
BT () FuBg s
BEI (F3)
Fn &
10 BE W (B4 Zi%ﬂﬂﬁk%ﬁﬁﬁ%mglﬁ AR R . B R A
ML (mcro- T AR
bial mats)
Bid AT BB RN R E R 15 S AmIRe
g EEEEAIEY B
- BRI 1 0 S i TR
oy BB o o B

518 David A S et ul, 2002,

5 E X W

[1] Newman D K, Banfield J F. Science, 2002, 296: 1071 ~ 1077.

[2] Pace N R. Science, 1997, 276: 734 - 740.

{3] Rondon M R, August P R, Bettennan A D, et al. Appl Environ Microbicl, 1999, 66 {2): 541 ~ 547.
{4] David AS, James T. ASM Colloquium ™ The global genome question: microbes as the key to understanding evolution and ecolo-
g, 2002, 10, (hnp; Hwww. asimusa ., orgf acasrefacal . hum) .

[5] Cohan F M. Annu Rev Mictbial, 2002, 56: 457 ~ 487.

(6] Whitman W B, Coleman D ., Wiebe W 1. Proc Nat Acad Sci, 1998, 95: 6578 ~ 6583 .

(77 Lawrence J R, Kotber D R, Wolfaard G M, e af. Adv Microh Ecol, 1995, 14; 1~ 75.

[8] Bloomfield S F, Stewart G SA B, Dodd C E R, et ul. Micrbiology, 1998, 144: 1~ 3.

o] B:4F8, W &, #OE, % . SRIGEAFTHR, 197, 27 (2): 187~ 190,

[10] Kachealein T, Lewis K, Epstein § S. Science, 2002, 296: 1127 ~ 1129.

(] mEx, BREE . ERREFR, 2003, 26 (3): 145~ 153.

{11] Brady SF, Clso C J, Handelsman J, e /. Org lew , 2001, 3: 1981 ~ 1584

£12] Gillespie D E, Brady S F, Bettermann A D, ef al. Appl Environ Microbiol, 2002, 68: 4301 ~ 4306.
[13] Gupta R, Beg Q K, Lorenz P. Appl Microbiol Biotechnol, 2002, 59: 15 ~32.

:14]-Rondon M R, Raffel S J, Goodman R M, et al. Proc Nat Acad Sci , 1999, 96: 6451 ~ 6455.

{15] Duvid M, Purificacion L G. Trends in Microbiology, 2002, 10: 31 ~ 38,

© PERERMENMRPTIHEHMIEE http://journals. im. ac. cn



