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1 #HHRRFFE

1.1 ##
1.1.1 bR EZFARAPEN¥EREDTRFAME - R(KEA,pH 8.0, TE
97.12% ) ;KR B, R ALK B (KB, pH 8.5, TH 92.88% );# & C. K
e iR (~80C,pH3.0, TE 71.25% ).
1.1.2 HAbstsl FREE NI T4 DNA SR B HEEAMBIERMBAEN B Promega,
E M5 K .3 Z 4 it % 5% K (polyvinylpolypyrrolidone , PVPP) WP TABE =P (hex-
adecylmethylammonium bromide , CTAB)¥ B Sigma.
1.2 IR DNA BIEK

S8 F k., FRSg(TE)FHEHRS AFWESE BETHLET BA
%k =¥ h0A 13.5 mL DNA ## 4% ¢ #b % (100 mmol/L Tris-HCl, pH 8.0,100 mmol/L
EDTA, 100 mmol /L BEE 452 /¥ ,pH 8.0, 1.5 mol/L NaCl, 1% CTAB),BHE .28
b RBBREE T KB TREERMAL., WA S0uL EH M K(20 mg/mL)# 1.5 mL
SDS(10% ), iR )5 ,60CHHR 2~3 h, BF 15~20 min BER5JLK;7 000 g ZEH L
10 min, W8 bR, SUIERITA 5 mL 7K, 60T BEM K, B IR 10 min, BB O URE LIE
WS T L, A S AR08 /7 (10 )RR A WA 1 g Bt PVPPY!,37C
298 30min, 27LR X 0.45 nm MR ED BB = PVPP; R P MA 0.6 FAHMAFAM,
2B BCE 30 min 5,12 000 g.4C &> 15 min,70% & B8 ; ¥L3E A 1.5 mL TE(pH 8.0)
VERE A 0.1 g ok Z B4, 8 000 g.4°C .0 30 min, BCE WA 1 HERNRA
B, VKT8 10 min, 12 000 g.4C B0 30 min,70% Z B¥E8E; VI A 0.5 mL TE(#& 20pg/mL
RNase A)¥E#
1.3 %I DNA f4i{t

SR FERE FE AT, RAGK /MU MRER CCl EERE R LELEL
B # DNA.
1.4 DNAREME
1.4.1 M%) DNA # Bl & : RFI% B2 8% B ¢ pUC18 DNA B9 EcoRI BHY) 740, 5%
W B DNA - FE#FBAERE Mk, R ERAE, ¥ DNA £WHENGTE, fEWH
# DNA 89 . ,
1.4.2 %4k DNA 3% F i & . # F DyNA Quant 200 3 ¥ {¥ (Pharmacia) 1l % .
1.5 DNA XEMH#AR

i EcoR1 3 Psrl %t @ik DNA #4788, BUESE B ik 5 B M40 7™ 9, Al DEAE 54
2%k 4 B i 3~ 8kb R EEET A BRI X B0 Bt 5 £ EcoRI B Pl BEYI M0 £ R BR AL AL BB HS
pUCIS RIS E EEFYURMLBEL LB ITHE DHS«, R AR RER NI T EL
B AkBEEEEY, BANESERESETEBERW LB EAERE LSO MHEE
WE/ L), EEEEEADPE2~-3mm G, A0S nL FETHERY LBBEEFE
R LA E %, A 0.5 mL & 30% DMSO # LB B AR &, BS, ZiRBEE 2 h,
REER, -T0CHRTF.
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1.6 DNA XEMVFSH

FAHLYELE 20 IR HESE I, xS DNA A F B — SR A7 R R A2 . X B3k
BEFIGTERRESS LR EERM, REH BLASTEESHACS AT
BRI T A R R P AT A A, AR R R Rk A 0BT 3 18 (R 35 HE T B
% B (I IH BE -

2 &R

2.1 MEEERS DNA IRE Mgk

MBS P EARERHT S TRENZFH DNA ZEHBFHEHAE Y DNA X
FERIRIAR ., iR EE. (1) MIR B 5 o B 20K 4 40 W 2 B 40 DNA #(2) & B sl
DNA 1 4% JiT .

AWELGESREWE /GRA SDS/EHM K A EEMA FEERFEES P K
#HEE DNA, ZEHBHGFI0A T EHER pUCL8 DNA 1k A % 8,80 % 89 DNA fE£
FRFEABGEUER, ERPEN, AN SDS/E OB K I A K w1 RE 5 BT o
ERGRHAETUES DNAKER, B4, MRABF IR NE AT EENITLRE,
MECEERERARA, S ZEH DNA SR KXHMH, K ABEE T /T8 DNA H BR
THEE AFMTFHES >4 BEAFNBEHDNA X E, EANAERAXELESKEREX
MBS (INERC). RAAXHTE AN=FEAERARHARERPEH R BTG
THH DNA BB A S TMSIMENHL EEPHEABUBRENER(E 1), AEMR
ChE38 DNA B , XFRESZARTEYRERA X,

FEESETSMERMEANUEST . PCR.EACESSIEMMEN(FELERHEAR).
— I % CTAB # PVPP EBRXLEMHE Y T . B Age/ Az ™ Ao/ Ao 5 51K T
EShELAAEHESAE s RS DNA 21 CTAB M1 PVPP 4 B /G 61 &
EHEEWE, BIE AN DNA(E 2). XHEMN DNA B & 074k L3 & #0205 B
Y, T — a1k DNABER, BATTEH DNA#T ok / fitMaE, AFEE A
EHNZCHERY DNASOAHEERB THTHA TREFTHEE, HER BEFER
Z MPRERE DNA, RIEEX /BERGHEMT CCOFESRETRLOL T, XHEB K
DNA RTS8 E, ZHHEHMN DNASSEGLFHEHKERR 1. HF, FE& B
DNA £ CsCl R E R OGN ERRY N 34% SRk /MRt EEREY
% 65% .

;1 ASFEREERT A3 RS DNA 4l DNA K- R B AL B

Table 1 Yields of crude and purified DNA and recoveries of DNA purification for three environmental samples
Environmental sample Crude DNA vield/{pg/g)  Purified DNA vield/(ug/g)  Crude DNA recovered /%
Satuple A 25.6 15.5 61
Sample B 21.3 4.7 22
Sample C 3.2 1.9 ) 59
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%2 DNABRZCTABMPVPPABERNAEEL
Table 2 Change in the purity of DNA following the treatment with CTAB and PVPP

DNA sample Sample B Sample C Pure salmon testes DNA
TREATMENT Azee/ Az Ao/ Azmp Agen/Azo Aze/ Az Azge/Asso Aggo/ Az
No CTAB/No PVPP 1.12 0.70 1.18 0.72
1.91 1.43
CTAB/PVPP 1.35 0.88 1.45 0.91

Fo 79 FR 42 P 40 B8 ( Pst1, EcoRI1, BamHI #1 HindIIl) X = # 454k J5 89 DNA H &
HOTMYRREA, IEELYEHEBY, AXNBUNEREEARXS ., Pl MBI
B ;EcoRI #l BamHI K Z ; Hindlll ®Z(EcoRI fl P 1 HIBEIER LA 1),

(kb)12345678910ﬁ'

J8i0s==

Bl =FFEESE DNASKLENRIER

Fig.1 Restriction digestion of the three purified environmental DNA samples
1. 1 kb DNA ladder (0.5 pg); 2, 5, 8. Purified DNAs from sample A,B and C, respectively;
3, 6, 9. Purified DNAs from sample A, B and C, respectively, digested with EcoRI;
4, 7, 10. DNAs from sample A, B and C, respectively, digested with Pst I .

2.2 IEEES DNANERY

%[BT EcoRI M Pl STABR MG HRRLALY DNA BHE RIFHBEIH
R EMNZEHMUNAERTAT.EENBUMNAES G/, B, RAXHAHEX &
DNA #7 T EEN 2R, §5&, S DNA #T8BET, Bik 3~8kb WM A B
R, BHBNBTFRSHENEY .92 EcoRI M Pl Y18 pUCI8 BB E
B, BRAEEFYRACKGITE DHS« & bk, BT, RALRFE N IgHE CHFR
BTKRY 5000~7 000 & EcoRI ¥ H X 9 PH S REBR 2 500~5 000 & Pst1 Y]
HEBWHERE, MM 1gHERBH KB 7T 6000~12 000 & EcoRI Y H BEHHE
TR, 12 000~15 000 & Pst]1 BEUI A B9 PHYE TE R . 38 o % FH 4 78 B8 7 & JRORL A9 AR
14347 R B ,90% LA £ 3% A H B K/E 3~8kb Z H] (B 8% ),
2.3 AR DNA XESNDEH TS

MEES CEEH DNA SCEFHEILPE 20 4~ﬁ&,ﬁﬁ/\ﬁ&ﬂﬁ‘—%ﬁﬁ¢rﬂw
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Fo BR5, A BLASTERMAYHABEEARBEE TN HIMNBEARBRFFIETRENR
TS o, PTG E PP 51 BT & (4 0F T R B AR S AR 4 FF R R FE T BE R B B B BE (3R 3)

B3 RMUANEHESRHEDNABSFIHERIETRE

Table 3 Gene annotation of partial DNA sequences derived from inserts in randomly selected clones

(4]

Sample code Possible {unction COG!"™ COG function code!™ S value!™  E value
9912 Periplasmic protease COG0793 M 41 0.001
9914 Ribonuclease HIT COGO0164 L 29 5.1
9915 Branched-chain armino acid ABC-type transport COGO559 E 37 9.6

Systerr, permease components -
Molecular chaperones,Dna] family (contain 0G0
9916 C-terminal Zn finger domain) C 484 o 4z be-04
9913 Protein-disulfide isomerases DsbC/DsbG COGL651 O 64 8e-11
9919 Periplasmic protease COGO793 39 0.003
9920 *
9921 *®
10 Dipeptid)fl aminopeptidases/ COG1506 E 1 0.99
acylaminoacylpeptidases
el Uncharacterized ACR COG1469 S 31 1.3
e5 Uncharacterized proteins, BmrU family COG1597 S 31 1.00
6 Thioredoxin ljeductase/al](yl COG0492 o 48 7e-06
hydroperoxide reductase
o8 Anﬂeroll)ic dehyd_rog‘enase§ y }ypica]ly COG0243 c 65 o101
selenocysteine-containing
&9 Ribosomal protein S1 COGO539 ] 66 Ze-11
pl *
pl0® Periplasmic protease COG0O793 M 29 3.8
pb *
p7 Angerobic dehydrogenases, typically COG0243 c 352 e-110
selenocysteine-containing
p8 #
p9 *

* E. coli or vetor sequence

20 MUFESET O MARKBITEXRBRIEDNAFFL,EHK UAFIIHNAEET
REFFNEBEF BEMAFEF ., EXXFHAFEFR, 2 FTTHMDIENEERR
BH 3. Al B 6 TRERMELBOLEBEANN R, ZBHNE-B25
VTHEMMNMAEYWEFEBEMN 1] 544 WA E#(NTR: NADPH-binding thioredoxin
reductase) BIM W B S ZE R EMF R K FE LR RER N 26% ~02% , ZRBFFEFHS
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FADSSHELHEH(E 2,8 X#k(15]): XN, H£H 98 aH#BEL M T HELE
AWM BN X—Rr54 AN MEYEO - MEFHMmENT S0 R E
B 29% ~36% (B 3), ZETEKIRA K C--Xa-Xb-C T HE R LT 1 75 #E 18]

FAD CONSENSUS T...G..AAGD
MP592 rolili~¥Eo v=lsia. XXagcaska=llctl (266-300)
MG102 o clEx mopNErNaecrsks TR (266-300)

TrxB ~-[levosciaovaros iR o 1 Yillalls (261-299)
vor3s3w  calikrvec- - --ssifisi-BrENERooskYlllalrs (265-300)
Bs-ahpr  RfERrvlki-- - —-casE- BN crosavililfs (457-491)
HT1158 N-[Jvvrscrocuar i SN e o Tl s (260-298)
Jhp0764 MR 1 Al (259-293)

HPOB825 (259-293}
MJ1536 {250-283)
MTH708 (262-285)
PH1426 (279-312)
TMO869 (267-301)
a6 {125-158)

B2 HRhetHMmA—TEARNEAIFINE 2HNEYTERUEMN IS2MHE
FRE B FILE(T. .. G. . AAGD A FADZ A K)
Fig.2 Comparison of partial amino acid sequences from a protein encoded by a cloned insert in sample ¢6 and
12 NADPH-binding thicredoxin reductases of microbial origin (T...G. . AAGD:the FAD binding region)
MP392(AABY96239), Mycoplasma preumoniae; MG1022( AACT1320), Mycoplasma genitalium ; trxB{ AAC73974),
Escherichia coli ; YDRIS3w ( AAB64789 ), Saccharomyces cerevisiae ; BS.ahpF ( CAB16047 ), Baciflus subtilis 1 HI1158
(AAC22813), Haemophilus influenzae ; jhp0764 ( AADO6343 ), Helicobacter pylori J99: HPO825 ( AADO?87S ), Heli-
cobacter pylori ; MI1536( AAB9IIS56 } , Methanococeus jannaschii s MTHTO8( AADB5213) , Methanobacterium thermoau-
totrophicum PH1426 (BAA30532) , Pyrococcus hovikoshii y TMOS69( AAD3IS951), Thermotoga maritima .

cpn0228 wrfiriiflevilb - vEEcEE s AFE e R - 1 s ol (41-98)
ce177  vefrilev il vEEE s A El s s ot e kG (91-148)
reo25  noMExsS I -l R - - - - e (95-145)
Bs-yvaV colilxor oy e s E<Bol- Ao s 48-1000
s918  prvfiiflsaci-E- st = vl Ol I - - - Rl (34-84)

ACTIVE SITE (C-¥a-Xb-¢)

B3 HAHVSHEN —THEARS 4 HELS R4 DshC/DshG B3 4
FE 3 8 (C-Xa-Xb-C 5 1L & tEH %)
Fig.3 Comparison of partial amino acid sequences from a protein encoded by a cloned insert in sample 9918 and
4 mierchial protein disulfide bond isomerases (The C-Xa-Xb-C region is probably involved in catalysis)
Cpn0228(AEQ01608 ), Chiamydia preumoniae; Ct177 ( AEQ01291), Chliamydia trachomatis; RP025 ( CAA14496),
Rickettsia prowazekii; BS.yug V{CAB15353) , Bacillus subtilis.

© PERZERMEDARITATIEESHESE http://journals. im. ac

Cr

1



r2 EREE - AEREDDNANIEALANCERRE 139

MBEHLEE S B4 SRS BT LUH ), A BP0 B S 49 4 B 40 DNA SCHE P AF & JE 15 R 4h R
DNA BRI £4 LW AFHFH, BT XA R DNAHERE THRMRRES, T,
REBTERSHN EEMASNEARRKE.

3 i

N, AFERER PR/ EREE DNACSHIFE MBS, XIS,
@ik DNA £ 8 B {F PCR & M B4R, AR #47 16S rDNA 5514 07 B & b A9 2 18 4
& BiF,HAEME PCREIYERAFERL G DNA BT HARECHEARM
W BT AN, s A R 40 A (4N Diversa) R HASF AR T B NIRER G
HREEBTHEFEE B KPR TEMRLME.

SCER L B MRS S PRI AL DNA 3 — RGN RE 5BW B A2 4
M, HTHES DNANWEBRE, BRABAOYEF (AW, AR BHEEBE),
Bl BB M DNA FRASSR/DEZ TR, AAFEE, EAG RS, RINUED
WATRERR THESREENERNEDNA A FEAR, SR TEHYELELE
MEAG BT —ERRERNTE, RAX—E7XBEKN DNA FBEK, B &
BURBABKGHANICRET FRESAFE, £ TEP BN 1gFR(RE
MMM E RN AL BRTEEBT 10°~10" 3 3-8kb A BN RE,
BT EEE P I R, B, X 1g B 55 & 15528 DNA X EF AR
EREKHEHTLE10° U E, REAXRBESERNE DNA XEXWHE 40, AL BEHR
B 5 31 AR VT BE R B 49 .

BREEFAXENHBEYGEE ARAMARERREDERBRUET £4., M
EDNANMEBENABER AEZCLF TR EINERERERSBEHE NE
B AEABR(RERS LRSS TRAFSEXANMENEE, B2
B RS R T R EAE M — B, WAl PCROAXRFRAETF AT AN EEEA
2 HEMNEARAE IR CENBSZEMU DNAREAEBNERE, H4, A THEA
SR ETT AR B TSR RS e E Tk, SR EMRE,

2 ® X W
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EXTRACTION OF DNA FROM ENVIRONMENTAL SAMPLES AND
CONSTRUCTION QF MIXED GENOMIC DNA LIBRARIES®

Wang Xiaobo! Tang Yugiu® Wang Jinhua® Huang Yixiu!
Chen Runsheng® Huang Li"
(* Departrment of Biochemisiry & Molecular Biology , College of Life Sriences , Beijing University , Beijing 1000871, Ching )
(3State Key Laboratory of Microbial Resources , Institate of Microbiotogy , Chinese Academy of Science , Betjing 100080, China )
€3 Institute of Biophysics , Chinese Academy of Science , Beizing 10010, Ching )

Abstract: A method has been developed for extracting and purifying genomic DINA from en-
vironmental samples. [n this method, an environmental sample is treated first by grinding and
freezing/thawing and subsequently by SDS/proteinase K-based DNA extraction. The vields
of purified DINA from three samples used in this study ranged from 2 to 164g per gram of dry
sample. Mixed genomic DNA libraries for two of the environmental samples were constructed
by inserting restriction fragements (3 ~8 kb) of the purified DNAs into plasmid pUC18 and
transforming E . coli DHSa with the resultant plasmids. Approximately 10° to 10* insert-con-
taining clones were obtained from lg of cach sample. Clone libraries were analyzed by DNA
sequencing and gene annotation. Among 20 randomly-selected clones, 14 contained an insert
whose sequence had not been reported while the rest had an insert of either E . coli or vector
otigin. A search of sequence databases using the end sequences of each of the foreign inserts
showed that each sequence was part of a gene encoding,in most cases, a predictable function.
Our results are of significance to the collection, investigation and exploitation of the genes of
uncultured microorganisms. '

Key words: Environmental samples, DNA extraction, Mixed genomic DNA libraries, Uncul-

tured microorganisms

* Project Supported by a Special grant from the Biological Science and Technology Program of the Chinese Academy of
Sciences (STZ97-3-01)

™ Corresponding author

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



