I B # % Guihaia 28(6):790 — 794 2008 4£ 11 H

ARt EAERAXERRIZEFRED
PEEEEEEENEESERE

BRADT, BEBLSA, BREL, KM,
?%%13’4, E‘Ek. 9})}(1,3,4

CL R RS EablE SHARSE, 8T 530005; 2. I K E W KBEEART, BT 530005/ 3. [ F AW
EYRERPAMEALRE, BT 530005; 4. MAEYREYRETREATHERLEE, ¥T 530005)

# OE: UEEREREERT B BEMNMEYEREES DNA, AN R & pWEB: TNCHRET —4
BN RENBESMEERASE. M XEFHREMILSTRA . ZCEWIINER RFEHKEN 40 kb,
XEHEAEEN1.2X108 kb, MHEHAH—NME-LHFLREEAHEETE pGXN100 #iT#H P ERE .
RFEFEFIS., SREH,pGXNI00 FH —42K% 1863 bp iy ORF, G 621 MEERARMNEAR.
WZBEEMLN Ungluloo, 5SS HBERERN— I PFHEBTHER AN292 ERFRMEERKEL
A 76%F0 85 % K Rl W, R SMART B4 # 47 Hill ¥ , Ungluloo A §E R PTS b BB W H BN
HNHEEOHHF. :
XN B EEEAE; FHEERTS

mESES, Qu43.2 IEARIEE: A XEHRE. 1000-3142(2008)06-0790-05

Cloning and idientifcation of P-glucosidase gene of
uncultured microorganisms from biogas digester
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Ministry for Microbial and Plant Genetic Engineering , Nanning 530005, China )

Abstract; The metagenomic DNA of uncultured microorganisms from biogas digester was extracted by indirect ex-
traction, end-blunted and ligated with cosmid vector of pWEB; TNC. A metagenomic library containing 30 000 clones
was constructed , the stochastic Analysis of the library indicated that; the average size of the foreign DNA fragments
was 40 kb and the capacity of the DNA cloned in the library was 1. 2X 108 kb. One of the positive clones pGXN100
that show black hydrolysis circles in Esculin plates was subcloned, sequenced and analysed. The results showed that
the putative f-glucanase gene had a 1 863 bp ORF, encoding a protein with 620 amino acids sharing 76 % and 85% i-
dentity with another B-glucanase gene AN292 for DNA and protein levels respectively. The structure functional do-
main analysis of Unglul00 using SMART software showed it maybe one of beta-glucoside specific PTS system trans-
port proteins,
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HEREG DEEHMU B4 HHRBEERTR
WE#HRKSF REARTLAR ERENF
BHBRKEEY, LRI EBRREHATHEEXR
BRI (BT 4 R B 09 A ARG A 201 3 J s KB 40 3 LA
B EF R, 4 KB (cellulase) B — BB U R /E H
BAERERERAEEN AN ER. ETELH
3 2. Y V) 3 BB ¥ B8 (endo-1, 4-B-D-glucanase, EC3. 2.
1. 4) A Y] % B B B8 (exo-1, 4-f-D-glucanase, EC3. 2.
1. 91) . B %) ¥ ¥ B8 (B-glucosidase, EC. 3. 2. 1. 21)
(Lynd %,2002), FEZXFERE IR RTEH
R R 2D FER, AU RE g SSRa LK iR &
R AT B-1,4 WET 8, 77 A KRB IR RE [R A R Iy
BN TR SR TRV A I 3 26358 R R o
BARYOKSE B-1,4 R, ERAE_ERREELS
TFELENE EFAEETERIERT KEERE
¥4 F (Tomme 88,1995) ,

BREMHEAYRENFEERNZ—, W
BERBHHFAEETBEARRERBEIETR
BRACTEREY R KBERBHENEEZER,
RAGEREMAO IR R, R AKRE T HER
B RN 3K (Anish %,2007) , 3 BB R — K1
& 5 (Belancic %, 2003), 4 ¥ (Verdoucq %,
2004) , B 25 (Liou %5, 2006 ; Sun 4, 2005) F BLA& [~
ZRZNEME. BERFLEXRE TRE2RER
BT AT WA - AT
BH. ZREMA L EEERAXER HEUR
HARKNKATRNBABRMNREFRUED R
EEREXE EHFRREERFTETH -5
HHERER, Mt A#E—-PFAREARFHENL
HREERGEESRERNTREEEER,

1 HokE 7T

1.1 ##
L1l g il
BE L,
LL2B#X BhdmFREZ2ARE XE
WM LB A LA SR - H AW H B R
F&H 0. 1% Er M 0. 25 A BB E 44k LA
BFE, MEERT 37 CRIKRG K (200
rpm), FALHE SR F 37 CHEAFEER. &% F
BENMEALWKE N 100 pg/mL, EBERWEAL
WEHN 12 pg/mL,

A= T AF 7 F 40 B AR A0 R

11.3 sk fl  [R%I A IEE. TADNA E&EE.
pGEM-Teasy 8 /A%l B Promega 248, X EWE
R &M § Epicentre 24 7], PVPP, Sephadex G200
MEMEEWE sigma 2N F] . KA AE>=SH A
B

LL4#SE RETETTRYGERMNBHBRM.

R 1SS BRI RL

Table 1 Bacterial strains and plasmids used in this study

2% 0k
BHRRA EXT
rains or .
. Relevant attributes Reference
plasmids
or sources
BB Strains
Escherichia SupE44. AlacU169  ( ¢lacz & #
coli DH5« AM15)hsd R17 recAlendAl gy-  #k(Boyer
rA96 yhilrelAl £ ,1969)
Escherichia recAl, endAl, F-, mcrA, A Epicen-
coli EPI100 ( mrr2hsdRMS2merBC) , ¢80d, tre A ]
lacZAM15, AlacX74, araD139, A
(ara, leu) 7697 galU, gal Ka-,
rpsL,nupG
FiRL Plasmids
pWEB::TNC Cosmid #{4&,Amp*,Chl Epicen-
tre /> H)
pGEM-3Zf TR, Amp KW
-+ =/RE
pGXN100 pWEB:ITNC E3i A 35kb s A T{E
I DNA, £k B-H & 51 B
13
pGXN1001 pWEB :: TNC +F T B & XTIk
pGXN100 8kb 4} #i DNA, % ik
BRI R B IS
pGXN1002 pWEB I TNC | % B H #AI4
pGXN1001 4, 8kb #} i DNA, %
ik EEHETEE S
1.2 Ti&

1.2.1 X#& B4 DNA 43I shibfomid BEFIK
BREREFRE#ES PN DNA BEERAXEHRRE
Bk — HIERFEFEES R 2 M EEME &
REE, B M A EE A CE S DNA MERBRCRA
[ B AR IR . 53R B W 3 07 ¥R W T A ) 40 M AR
FAB LR, REHRBMI AR DNA, Ik
B kB E K B BB DNA(20-200kb) H A5 E .
838 DNA #: &3t Sephadex G200(&H 2%
PVPP) EfTikdt— 4t £ B (Yong 4,1993),
K e 24kt /) DNA B 5 2R F A U I [ i R/
EPRRBR.CREELRA,
1.2.2 16sDNA X Aty M EF 2 HE &5 54 U
BRMEXREFE DNA FEER, RAAEERIY
5'-AGAGTTTGATCCTGGCTCA-3'(E. coli bases
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8 to 27)# 5'-TACCTTGTTACGACTT-3'(E. coli
bases 1507 to 1492) (Medlin 4,1988) , R &M
PCR RN &R,V HAMEH 16S rDNA F B, EHIX
PCR =¥ /5 , LA pMD18-T Vector Jy# A g 16S
rDNA 3R GBS, 2008) .

L2.3 BAREZARAIENHE BIMEEH
X FE M H 8 S IR Epicentre 4 T pWEB: TNC
Cosmid Cloning Kit I%Fl &= BB H. Hik 30-
50kb #) DNA K B R 55 4h ¥ f5 » 5 cosmid 8K iE
BAE BREEHEEpI 100, REFYBRIRE H

T
L2AXETPRRAEBFHERARGFLE B
FET M AR BE 0. 1 6L MR 0. 25 % AT IR
SR LA Vi b, 35 12~16 h G, REITEE 15
min,37 CHE 2 h, B A E B R A AHERE,
1.2.5 A%ttt B-HEWHEE Ungluloo
B M5 GenBank fl Cazy &K M#4 B-4
FHETENEERFY (K 2) F ClustalX1. 8 %4
HTTEEN . BN ERARREHELTTHRMG
Mega2. 1 43 §)#£4T Neighbor-joining(N]) 4347, £

R2 REHEASHEFAN FASETE
Table 2 B-glucosidase used for phylogenic analysis

B 58 Accession No 3K Y8 1% 4 ¥ Source microorganisms

% A Ji Protein

YP_001177456 Enterobacter sp. 638

beta-glucoside-specific PTS system components IIABC

AAB51563 Klebsiella oxytoca cellobiose-specific PTS permease
ABG73228 Klebsiella aerogenes beta-glucoside transport protein
ZP_00834553 Yersinia intermedia ATCC 29909 Phosphotransferase system IIC components
AAS55458 Pectobacterium carotovorum subsp, BglP  BglP
Carotovorum
NP_756502 Escherichia coli CFT073 beta-glucoside-specific PTS system components IIABC
ZP_03050186 Escherichia coli E110019 PTS system, beta-glucoside-specific IIABC component
NP_463560 Listeria monocytogenes EGD-e hypothetical protein lmo0027
NP_464265 Listeria monocytogenes EGD-e hypothetical protein Imo0738
il REHEAM

2 BRI

2.1 BEMAKEFMEY R DNA R4 L
FREEBREFEN BRI EZFH R DNA,
2 Sephadex G200(& A 2% PVPP)E#iHE#— &
il FE AT SR Ve B A 1 BTN
2.2 BRMEEBEEXENHEMGIE
ZXEREA=NAFE, VLR 14 4~
M A BamH T #4740 47, S5 R B R A B R
PLEG VIR & RN AR, UL B SCE ST R DNA H B
BEMLEE LB R, XEFRARE A BRNRERKENR 61
kb, /M E R 20 kb, FHK EE D 40 kb, SCEM &
BFEHNL2XIkb. X EREAREE 0. 1%t
M 0. 25% MIAT R B R AR MY LA EAR AT
BB B M T EE S MR I
2.3 p-EEEHEEFMRE pGXNI00 REEH Un-
glu100 Y& FE
HEELPREFEERBRYTE pGXN100 #17
Trif, &5 -EEBTHRERNEMNE2.2kb iy

B 1 BREMAPREFRMED S DNA
Fig.1 The extracted metagenomic DNA of uncultured

microorganisms from biogas digester

M.23kb; 1. ¥R B M L EHH DNA; 2.4 SephadexG200
slifb 2 B B4 DNA; 3. 2H BTN £ E4 DNA
M. 23kb; 1. the raw metagenomic DNA from biogas digester;
2. the metagenomic DNA purified by SephadexG200; 3. the
metagenomic DNA recovered by electroelution.

DNA R B L, HFEXREZEYLAHTNF. &
ROWERYN, % DAN F B EH—12KH 1863 bp
4 FF 5% %] 32 4E (open reading frame ORF) , 3£0f I 3
K454 7 ungluloo,

Vector NTI 244 #7 ungluloo £H G+C 4
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e BRBEREEACERESR
BiAr#) BamH T B 474047
Fig. 2 Recombinant plasmids from biogas digester
metagenomic library digested with BamH [
M1.1kb Mark; M2. 23kb Mark; 1-14: Recombinant
plasmids digested with BamH T .

B3 AFPHAHTHEESNYEETE
B R/ 5 W AL Y B U0 Y
Fig.3 The clones which show 8-glucosidase
activity and the restriction pattern of
the smallest sub-clone plasmid

BENIY HEBEAH 21 MEEBRAR. EH
B9 T B (Mw) #1488 5 (PD 43 5 25 65kD Fl
5.69. HRBT A REMHREREN— B HEHEH
EEEE N AN292 7E DNA FI R E B K F L4 B1A
76200 850 M R IR .

Unglul00 E H Y H BT 5], & SMART K
¥l (http: //smart, embl-heidelberg. de) X} H I fE 4

M1 123 45 6 78 910111213 14 M2

WBHTHTEER: ZED N ¥ 7-41,108-393,
168-600 N EER X A 1E K PFAM 5143 5 Fk
HTHREENARNBREBERAZ(PTS 18
¥ %35 % [ PTS-EIB, PTS-EIIC, PTS-EIIA-1 B
& BRI, B, B ATH H S5, Unglulod & H
LTI RE AT BB R BERR B B R4 (PTS) o
EHEHEESTIREEENEUNXR,
2.4 Rt 3 H

A& 4L (B 5) 8% Unglulo0 5T HE B &
FR-AH MR EHREABR=FREXRARIE;
Unglul00 S5ER/RFZRE B R BT B A L 1A
XL ; SR AR R R R E SR B ARXS
B, Z% RS Blastx 434718 Unglul00 £ H 455
EYSETHEBEN FHARETESREMN PTS R
G fF TABC WREMH B R MEREF. Huw
PLFEBT Unglul00 B B A RE & PTS & B-#i &b H 58
FRENEZEEAHEF.

3 Ww®

FERERAEILE BENBLT  BIMHK 21 #
CEYRRENEEERXNESR ZHE A
(REAY KR RSP R4, 2004), HN
BV EBEANGYRE RIEVERHEAREYR.H
HTAEENBERNNE RETHEETHER,F
BENVEHERBSMEEEB S HERETESS
P &F 4k % B 7O Yy IF] 16 A A BB 52 R (Lange & Ahr-
ing,2001), T - BEHEBERIKREAXEIE
P RAMIARRBY R KERAE G ERNEEE
R RAHEREMALBIRE R KA RS T HRBE
MR EMPEREE, HiL, FRWHEREMEE
PR B AT R T AT EBRIREN k4
FRAAEERNEBMELGRAEE L.

ML HERTEERY EEMEE FE,
B MY B e B AT 4 B S BRI AR Y B8 P

1 100

200

B 4 Unglul00 FH KT BEL T34

Fig. 4 The structure functional domain analysis of Unglul00 protein
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WEBER ubgBA W RER L] AERL%¥R, 18
100 1 (4).:472—476
beta-glucoside(YP 001177456) WEB ISR, 2007, RRLRALMBENK A REERS
cellobiose(AAB51563) TEMWEIT]. FER%,28(11).2 609—2 614
beta-glucoside(ABG73228) EEM, RAEE, EEBE, ez al. 2008. PCR-RFLP R AHFEX
100 Phosphotransferase(ZP 00834553) WMEREEESRAENE B ikl
88 BOIP(AASS5458) Amann R, Ludwig W,Schleifer KH. 1995. Phylogenetic identifi-
56 Ebeta—glucostlde (NP 756502) cation and in situ detection of individual microbial cells without
hbeta;glucc:sme(ZP(:J?jz; ::())) cultivation[J]. Microbiol Rev,59(1) ;143—169
ypothetical protein . Lo
hypothetical protein Imo0738(NP 464265) Anish R, Rahman MS, Rao M. 2007, Application of cellfjla'ses
0.05 from an alkalothermophilic Thermomonospora sp. in biopolishing
—

Bl 5 Ungluloo HHMREHLST

Fig.5 Phylogenic analysis of Unglul00 protein

5> B ABAG T B A VE LA ) X T S Y TR R S E O X
HErmlit Bt SHTmRE, £k —2 M
SFEVFENTENE#TRE LEEMERE. M
EERA P 9% MRIFRMEWHMR T IR
LAY/ K (Amann %,1995), BT LK
PASRAMAE W) 9 4 8 37 7 1 T B PR T RATIARBL
YR RE R MEY N SR EREUER 2
HHFEMA . B M 1998 4F Handelsman % A
BHEREFHA Metagenome) FIHES LK. EEHEHA
BAREFRREFBEY LR EER EEY R
5 W AR # T 12 (Schmeissor 28,2007 ; Howard
&5 ,2006; Lorenz & Eck, 2005; Daniel, 2005 ; Steele
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BREE ISR AV X 4, N H#AT T mEMRE,
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