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Abstract : Secondary metabolites of the cullurable microorganisms in nalure have been becoming a most important
source of some medicinal producls and also have been being a very important resource for the sereening of new
bioactive compounds for medicinal usage. It has been known, however, that only less than 1% of total microor-
ganisms in nature are culturable by traditional pure cullure technique, vet the absolute majority of microbes in na-
ture have not been studied and utilized. In the past few vears, novel strategic and new technical studies have a-
chieved rapid progress on accessing, exploting and exploiting the gene resource of non-culiurable microorganisms
in the environment by the use of metagenomic eDNA libraries. Without cultivation, metagenomic library construc-
tion provided a powerful tool for exploring and accessing the genetic information and functienal diversily of non-
culturable microorganisms in the environment, which is also useful, through facilitating the cloning and express-
ing of the aimed foreign DNA in the cullurable host microbes, to oblain bivactive metabeolites encoded by the gene
(5) of uncultured microbes. In this paper, we review the novel strategy and the latest advances, together with a
brief intreduction of our research, in this research field
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EE TIRKFSAFHGE, ERTAZNESEYE, KPP HEEFERAY, mEH$
. ABE, LMEES. BEREYEEEDNIT EHTHEATEMA, AEJER
AR BIEE R LREL TR, HERE TS AMEDEERRE R
Mgk, P, el R cE YRR s S R - T i IR,

kW, —IFEP SRR S A ED SR 1% ~10% , £
E90% ~99% R AR AEEN T EREDERF. XBIHREFREF (uncul-
tured) FAYIEATHEFE (non-culurable) MIMUAEMIA RIFEMEWMEEKDY, B— M
ABFAHBIME KR, HulE TEREEMNKRERB“WREEDFRMLFERH
FHFERENER. B, RN TEEFAFERERS, RERA-MAGEERKG
P B U AMTRERERET B . MREFIESR O H RS2
SHEREE MRS THOEARATE. YLBRFIE AT RENE, A 300X — 5 S
B E# RS SRITOUIRE AT EER,

2 RIEMEYSEESADNA WERRIRE

FHFG (metagenome) HHIFNKE L L ESEAFHEME S SEEA, 1998 F1U
¥, HERLIFGET —-FafAFE AR R T R EL B OFATFRAFAYH
BITital. FAREER, T HAhIE R & BE P KR S R AR R TR,
HILA FTRE R RS BRI BT o ERE, SHERERE EPERE, Xk
B R DRSS, BAADERRAR D HERBSBERKAENRES
Wb SR A DNA, FEs RSN E EEEERASCE, A8
B FE H K, SCHERIRE M s KR 18 F AR KB A RS o e
e, o RACHMHEH A ENERFE, MERFAETHSEENEEER
I, MTHREHF~Y ., BHRER TR TS0 S-SR A0EE, 7
A XM T EET THERMEDHEN LGSt £, HEET 165 1RNA &
EFESINRE BT, FREMEYRSHEEITBETRBEEMR . Goodman Fl
Handelsman % A ' R ALXFP A B, A B a6 A KA B DNA GO0 A T 3 ik aik
(BAC vector), B THATHREZBIH27.0, 4.5, 98.0 kb FXR/NFEFEMHAR L
A AP A CE. %00 165 fRNA HERIIMAK L EF A ITEREW, XEF
B DNA @&k BT ARG KETNIFEFHREY ., BRBEDRITZHERE, W
W, SRR SEAXEERE (JUERPHE, L EAE, AREE, B,
TEAIEE . BMEE, ORBENEERIETE R MRS ) AR ERYW, Mo BN E AEA
FhEENEREE, K BACHETHTHEE, EEMOoMAEMNAEYRER
DNA'" |

MR RERR, RAHEARENEYOEHEMA DNA HF, AR E
sRAE TS, W BRI R B R B AR AR EANITH,

3 IR

2000 4£ 8 A, Brady il Clardy %A M@ T —M&H £ 700,000 4 EH T
DNA (environmental DNA, eDNA) ¥hfiCFE, WP EHAIH FEHITEEEN ZE 65
A, FAHRP TR CLS12 KBEYIT o8 — R AEHAFREORKE N-BARE
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MEHLSW 113 (F1), KEN-BREEERZILEGYR - EEEDRBEREN
M KR YFNE, HITEE T eDNA WM AH, SR EBAMRIE 7 KEe N-
MEARABHEREN,
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IR:)k/\/\/\CHd gRe 7~ A CHy
(@] 0]
2 R= AN CHy 9R=NMNWGH3
HO 0 2
\Ck e, 10 R=" T O
0] o)
> 4 A A AT 1|R=)k/\/\’¥_/\/\/‘CH3
o~ R
N/ @] &)
0 (8]
6 R= S CHy 13R=*/W\/\/=\/\/\,Q-|3
O
7R=)'l\/\/‘\/\/‘\/\/‘(],_[’4

Bl &Y -3 MiLEEH

2001 #5 H, Brady il Chao 2% A" 52 T + 3% eDNA Kb SCPE, M Pk s

A AR —WAERE CSLS1, HFNLEREYh 4 B8 8k Ak &4 Violacein (14) F

Deoxyviolacein (15) (K2). B, AW 14 HEHRE (MABLES, FRITNR,

HHER) METRTEAMATS4EWEE, MfLRRBRE T Violacein (14) Ay
eDNA ZEREHELFFH] (6.7 kb),

o
\\\NH

SPe
0

14 15

B2 {ba 14 8115 B2l
2002 7F5 A, Brady A" XS B — b A AT IE K eDNA TEEE CSLC2, ¥%
REAT A 3 MRFIM K ERBE R BT, HP - 1255 CLS12 R4
K N-BERARAA Y113 (F 1) HE. Ti55EA R 5 R K S M
ABMERR ™Y 16-17 (K 3), HEHE

Ho "o FIIK BERAER LA AWM Y C,
o o B C IR B o i RO R 4 A B A

L I L e csicr dERsEmT 44

N" R O R guLpi, Wk BB LMK NR

) ; REMBILAY (B 1) BN M

TEIN KB EEMER R 16-17
B3 b1 16 #0117 b2 resia, (E3),

R=Cy ~Cpy (R KE MR R 2002 ﬂ: 9 g Brady %A[“] *@@T
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— G 24,546 N H F I <DNA SCHE,
FEM R L AT A PR B R 3 A TR bk
P57G4, PB9CS #1 P214D2, #h{i]J M P57G4 &%
FYH LERFEBE-TLEERA—1 nA
BEAAE, S5RMITBRISE =L
THEEY, 43654 % Turbomycin A fl B O
(18 HI19) (E4), _EREIHL EMEE 18 19
.,

ERBFIE AL R ERE ERGH B L
BEEAYERRERE, FREVEED, MEEMERE IR NAEE.
AR ZABREYERESRATREE SR TN EEER WA,

20003 A, Wang EA" VB RUBBHE I E EHWE T TS TREE O,
FEMHI BB T SMREEHE 8 Kk P2 ¥ Terragigine A-E (20-24) 1 Norcardamine (25)
(F5) . He, Terragigine 2B eDNA T4 4 7=k & A B 2 ML A9

B4 {eEY 18 M 19 ML

3 Ry H 0
N V
[~ MN Ry l/\/\/ 0 'I"'\/\/\/NY\)L
o ! N N
N OH HO' fe} }:1
OH H 0
20R = — 2Ry= —
WS ao 2Ry
N N
2R =7 p)/ BRy=" “0/ 25 Ry = OH

K5 (L& 2025 Ak EsE

2003 51 A, Courtois F A" 8 T 1 5 <DNA (SRR R E, BT

5,000 MrERE, MHREBLT 11 MRRRBESR T (PKS ) miEE, FefRA HPLC &

ARERTHAESY26 M27 (H6), MATTHRREEMT HLBRLR, XAKGHE

s R A — 1 B R IRE R IE R S a8E12, % aRR12 RAMK BARER EX

AT R EE B RS, a8 PN ERESE, EHRFLMERR
(17 2 T LAAR 8% 4R 5 PR 38 0 A = R R MR 1 L3

(CHy)
CH = Y
L‘(CHz):W SCH,
CH xty=12
(CHy)
CH Y
I~ (CHz),/\N\O/ “CHa 27
H

Bl6 &M 26§27 MILFEHR
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4 ZESRA

LABRERRN, B ERESAMHEDRT AR, RAEBEFRFRE
VIR AR TR, RS RAREHIT K FARIESR (uncultured) B IETHEFE (non-
culturable) MAEIEITHEERIN, AEREXEERRK - HRERBBE Y., &%
TR S AL AR, ARFTRTERBEYTAEARERNELT AR EA A
MERFE, BdEETHRFBENDIFRFNEERBRBFORTITN.

AT ZMPIRRINGE 2, R FEHEARRNBEAFEE, NWHHTRANELEBN
e, 55 THR{E, BHBARNE /D, SAYESREEERNEEY, HEEFE
Bk, WXz mE™ ", M BAC RiKBAERS 100 kb L AXIHA KB, HILE
Ry, EHAEERRARED. Bilt, FHRAFRESGEESAMNELELRE. BH
ERMPERLREN — N RRHAT, A4, d THEERGELED, HREAH
PRI BRARME, DHatanar = B R i B R SR M R 1 T A R R R AR AR S R
i E S RN

R RHTEFRABRAMXFT AT R S EHRETERNED G ARBH K
BRIPETL. RATAREM . SRR T ERIEBOR &MY SEHY DNA, 5
T—#3 eDNA SCFE, 3813 25 57 P40 R S 400 ) B A B 0 1 8 5 S5 TS PE I e B
Pk PE TiE R, HE AR MIEFMR Ty, 55, BERBGMLE Y
HEFR AP Sy BT ¢ i 0 A ] £ L L T JRR g 2 R 4 0 4 o e B A ST A TR
KRAFEHEY SR NE DNA B EEEREA, Wb SEEY 5 9% L) E
AR ENE RER TR T AT R, A TG AT % LR BB Mir
EFOEEAE Y, XXREFHEGEXRR - YHEEORTRE, Hik, FRM
RIS KA YR ER RO AR T EET R BLMR7 8 LR A
FURE, 54 o1 R MR S SR BT R LA

ExZ W
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