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The Construction of A Metagenomic Library of
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Abstract Metagenomic DN A of uncultured bacteria from self-made compost was extracted, end—
blunted and ligated with cosmid vector of pW EB- - TN C. A metagenomic library containing about
50, 000 clones was constructed. The capacity of foreign DN A cloned in the library was 1. 8

10'Kh The library was screened for xylanase activity and two positive clones were isolated which
were named as pGXN1050 and pGXN 1051, respectively. The xylanase genes on the two clones

were subcloned , sequenced and analysed- Results showed that the putative xylanase gene
umxynllA on pGXN 1050 had a 771bp ORF, encoding a product with 257 amino acids sharing
46% identity and 5P similarity with endo-1, 4-betaxylanase( GenBank accession No. Z48925. 1)
of Cellvibrio mixtus. The putative xylanase gene umxynl 1B on pGXN1051 had a 723bp ORF,
encoding a product with 241 amino acids sharing 73 identity and 8@ similarity with endo-1, 4—
beta—xy lanase( GenBank accession No. Z48925. 1) of Cellvibrio mixtus. Umxynl 1A and Umxynl1B

&

are members of family 11 glycosyl hydrolase.
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Table 1 Bacterial strains and plasmids used in this study
Strains or .
smids Relevant attributes Sources
phsmids
Strains
recAl, end Al, gyr A46, thi,, Stratagene
Escherichia wli hsdrld, sup F44, rel Al lac/ F
X L1-Blue [proAB+ , laclq, lacAM 15: : Stratagene
TnlO( tetr) | Co.
recAl,end A1, -, mcr AD (mrr— Eu
Escherichia coli A ) peentre
EPL100 b80dlacd M15, AlacX74, oo
aaD139, A (ara, leu) 7697, CEI
galU, galK\™ L rpsL,nup G ’
Plasmids
Epicentre
pW EB* TNC !
Cosmid v ectors Amyp', ChF 23 centre
pBluescript M 13 R
KSH+ ) Cloning v ector Amp' Stored in
laboratory
pWEB'* TN C 39 kb
DNA,
pGXN 1050 pWEB:: TNC harboring 39 kb .
DNA fragment from uncultured This work
bacterium, expressing xylanase
activity
pBluescript M13KS(+ )
pGXN 1050
DNA L 2kbBamHI R
POXNIOSO-L 2y eript MI3KS (4 ) This work
harboring 1. 2 kb BamHI
fragment of pGXN 1050,
expressing x ylanase activity
pWEB** TN C 45 kb
DNA,
pGXN1051 pWEB:: TN C harboring 45kb This work
DNA fragment from uncultured 18 wo
bacterium, expressing xylamse
aclivity
pBluescript M13KS(+ )
pGXN 1051
DNA 1.5 kb EcoRI/Xhol
pGXNI0SI-1. 5 pBluescript M 13 KS (+ ) This work
harboring 1. 5 kb EcoRI/Xhol
fragment of pGXN1051,
expressing x ylanase activity
2 1 Iy .
. [13]
24h ., 3 ( 50m)
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Table 2 Xylanases used for phylogenetic analysis

Xylanase Squrce . Accession No.
microorganisms
endo-beta-1, 4xylanase Cellvibrio japonicus 748927
xylanase :SC"I“”‘*‘ Cellvbrod xy335507
B, 4~xylanase (AxnA) Feudononas sp AB063255
Microbulbifer
xylanase (XylA) hydrolyticus AY 646089
f‘)‘(‘;‘ff {3 dbetaDxyhnase  pp o icida fusca  AY795559
xylanase A (XynA) Acromonas punctata D32065
endo-1, 48 xylanase uncul tured bacterium AY 394562
xylanase A Pichia stipitis AF151379
xylanase D Caldicell ulosiruptor
sp. Ri69B. 1 AF(6925
XynT Pseudgbutyriwbrio AJ543424
x ylanivorans
xylanase C Ftbr_obacter U01037
succinogenes
xylanase B Ruminococcus albus AB057588
Xanthomonas
XynB axonogodis pv- citri AE012078
str- 306
xylanase A Prevotella  bryantii
Bl4 749241

1 DN A
Fig- 1 The extracted metagenomic DN A of uncultured
bacteria from compost
I.ADNA; 2. ADN A/ E®oRL, 3.
DN A; 4. SephadexG200
DN A
LLADN A; 2.X DN A /EcoRI; 3. the raw metagenomic DN A
ex tracted from compost; 4. the metagenomic DN A puiified by

DNA; 5.

Sephadex G200; 5. the metagenomic DN A recovered by electro—
elution.
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2
Fg. 2 The restriction analysis of plasmids from library
I.LADNA/EwRL 2. 1kb DNA ladder; 3~ 16.  BamHL

1.A DNA/EwRL 2. 1kb DN A ladder; 3~ 16. the library
clones digested with Bam HI.

3 Bam HI

Fig- 3 The two clones which show xylanase activity and
the restrction pattern of plasmids digested with Bam HI

a. pGX N 1050
pGXN1051 0. ¥ LA ,

; pGX N 1050 ( )
pGXN1051 ( ) ; b. pGXN 1050
pGXN1051 .

a. The xylanase expression clones pGXN1050 and
pGXN 1051 on the plate containing O 1% xylan, the left clones
are negalive control; the 1rght clones are transformants
pGXN 1050 (up right) and pGXN1051 (down right); b. The
restriction pattern of pGXN 1050 and pGXN 1051
1. A marke; 2. A DNA/EcwRIL 3. 1kb DNA ladder 4.
pGXN1050/Bam HL; 5. pGXN 1051 /Bam HI.
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98 L— PbrvantiiB14

4 UmxynllA

Fg. 4

position of Umxynl1A and UmxynllB among the xylanase
from other strains

Umxynl 1B
Phylogenetic tree showing the evolutionary

1000
Bootstrap .
Bootstrap percentage values from 1000 replications of the
dataset have been included at branch points. The numbers on
the branch are from NJ analysis.

(T4 % 3521 Continue on page 352)

Guangxi Sciences, Vol. 12 No. 4, November 2005



deposdtion of silicon in cucumber plants [J] Plant Cell
and Environment, 1991, ( 14): 485-492.

role in crop and disease management of greenhouse

crops[J]- Plant Disease, 1995, 4 329-336

[45] s , . [50] Cherif M, Menxies J G, Bhret D L. Yield of cucumber
[J]- ( ), 2001, infected with Pythium aphanideruvatuum when grow th
27(5): 335338. with soluble silicon [ J]. Horticulture Science, 1994, 29
[46] , . (8): 236242.
[J]. , 1998, 28(4): 293-297. [51] Cherif M, Masselin A,Belanger R R. Defense responses
[47] s , , . induced by soluble cucumber roots infects by Pythium
[J]. , 1998, (4): 2931. spp[J]. Phytopathology, 1994, 84(3): 236242
[48] , , AN [52] s . [J]
[J] , 1999, 10 ,1997, (2): 15-17.
(5): 589-592. ( . )
[49] Wagner, Richard R B, Patricia A B. Soluble dlicon its
(_]f_j%% 3461 Continue from page 346) Microbiol Biotechnol,2001, 56 326-338.
UmxynllB Cellvibrio [4] TLiuX.Qu Y,You F.et al Studies on the key amino acid
] ] residues responsible for the alkalitolerance of the
Japonicus uncultured Cellvibrio sp- xylanase by sitewdirected or random mutagenesis[J] J
, Blastx UmxynllA Mol Cata, B Enzym, 2002, 18 307-313.

UmxynllB ( Cellvibrio [5] Miranda-Tello E, Fardtau M 1Lt,hThomahs 1P, et al. ];etr— ;
. otoga mexicana sp nov, a novel thermophilic anaerobic an
mix tus) (GenBank 748925, 1) xylanolytic bacterium isolated from an oil-producing well

> umxyn 11A umxynl1B in the Gulf of Mexico [J] Int J Syst Evol Microbiol,
. BLAST 2 2004, 54(1): 169-174.
SEQU ENCES Umxynl 1A UmxynllB [6] Brennan Y, Callen W N, Chustoffersen L, et al. Unusual
microbial xylanases from insect guts[J] Appl Environ
4% S Microbiol, 2004, 70 3609-3617.
, , [7] Sunna A, Bergquist P L. A gene encoding a novel extr—
umxyn 11A  umxyn11B emely thermostable 1, 48—xylanase isolated directly from
an environmental DN A sample[ J] Extremophiles, 2003,
° 7 63-70.
3 [8] Amann R I, Ludwig W, Schleifer K H. Phylogenetic ide—
ntification and in situ detection of individual microbial
cells without cultivation [ J]. Microbiol Rev, 1995, 59
Blastx 143169,
° ’ [91 Cowan D A, Arslanoglu A, Burton S G, et al- Metagen—
omics, gene discovery and the ideal biocatalyst[ J] Bioche
Soc Trans, 2004, 32(2): 298-302.
’ [10] Rondon M R, August P R, Bettermann A D, et al.
° umxynllA umxynl 1B Cloning the soil metagenome a strategy for accessing
5 , the genetic and functional diversity of uncultured
. UmxynllA UmxynllB microorganisms [ J]. Appl Enviro Microbiol, 2000, 66
N- - 1 (6): 2541-2547.
’ [11] Steit W R, Schmitz R A. Matagenomics—the key to the
- UmxynlIB uncultured Microbes|[J]. Curr Opin Microbiol, 2004, 7
-1,4B- 492-498.
[12] , , .
’ ’ [J]. , 1999, 18( 10):
° 478-480.
[13] .
[1] Prade R A. Xylanases from biology to biotechnology []]. [D]. : »2001.
Biotechnol Genet Eng Rev, 1995,13 100-131. [14] Sambrook J, Russel D W. Molecular Cloning a Labor—
[2] Kulkarni N, Shendye A, Rao M. Molecular and biote- atory Manual [ M ]. Third edition. New York Cold
chnological aspects of xylanases [J]. FEMS Microbiol Spring Harbor Laboratory, 2001. 1012, 25.
Rev, 1999, 23(4): 411-456. [15] . [J]. )

[3] Beg Q K, Kapoor M, Mahajan L, et al. Microbial xyla—

nases and their industnal applications a review [ J]. Appl

352

1985, 7(4): 29-34.
( : )

Guangxi Sciences, Vol. 12 No. 4, November 2005



