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WELANIFESBHEOAERMEHEE IS HAERKBENEBEESTHR. (FEVOEER TS
BEI— AR EME . £ 40 CPL,FI A 16S rRNA ¥ X LA Biolog AWML ERERTEE. @
MEEREREERERRBEKEAN. RACMCARERERTARRBOTR  REXTBHL. ME
HMEREEAREMpH A ABEHNSRB T HEW. (ERIZEEXEGR IRV FRAA
( Lysinibacillus fusiformis ) , BB EKBER 30C, BBAEK pHEN 6, £E CMC—Na WIS REER &K
BRI AR SRS #T, 5% 48h EHkA K BIEBIR K, 5 B # CMC B§% J1 RN A BB K {E, 9 0. 46U/
mL, BB AT M4 4 RS BEG Mk CMC B3 J1, XA Btk CMC 1% 1, JF LABk# CMC B85 £, ¥ CMC
BEAOTE 7 A B CMC MR 71. 4% . FUER¥E CMC By S /6 A pH (2% 6. 0, it CMC By RiE /A pH
{E% 8.0, 35k, HEARET = Wte CMC BE1S MBS fE IR B 40~50°C, T B 0. 526 # Cu’ f JL 88 15 MR K
45% ., (@i YEBk CPl W E KM ENREFRFE- A ERMFTEEK AT RFHNRBHEARETHNAERN
&5,
XA -REFAFE FEXS @k CMCEMEN
HESHES.Q39.97 XMFIRBW:A NERE.
1005-9164(2014)01-0022-06
W7 B 4 :2013-09-04 Abstract ; [Objective] Screening and isolating novel

#% B B %9 :2013-10-11 cellulase producing strains,and studying on grwoth
ERGA M ERA983), B BEFRA, EENEMEY¥  property and characters analysis of the cellulase.
RAEDFBRSTENR.

* B & 973 W H (2010CB736209), H & 863 W H
(2012AA022106,2012AA023202,2013AA050701) , B R H Iz . )
& #3 H (2010DFB63590, 201 IDFA61910) » F 554 % # R samples collected in rural area of Nanning,Guangxi
H(2011BAD22B01), I R 2 i S RF &30 g (& Province,China. The strain was identified by 168
#4 10100019-21, # BB 1099071, 614 1140010-15),)"F rRNA alignment and Biolog microbial identifica-
B AP S W B (2012GXNSFAA053062) "R ¥BEEH  tion system. Optimal growth conditions were de-
BHEF L% B B (11Y]24SWO08) % B .

» xS HMWAEQ), K. BHAR. TENEHAE
WeREYFRBE T ANHE.

[Method] A novel endoglucanase-producing strain,

defined as CP1, was isolated from composite heaps

termined by growth rate. Studies on the cellulase
were carried out by fermentation in CMC fermen-
tation medium and CMCase activities were deter-
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mined by time, Optimal pH and temperature of enzyme activity, thermol resistance as well as
influences of metal ions on the crude CMCase activities were assayed. [Result]The strain was i-
dentified as Lysinibacillus fusiformis. The optimized temperature and pH for the growth of
strain CP1 were 30°C and pHS. 0, respectively. The growth and endoglucanase-production of
strain CP1 were synchronous that the maximum growth with absorption at OD600 reaching to
1. 29 and the maximum CMCase activity of 0. 46U/mL were simultaneously occurred at cultu-
ring for 48h. The endoglucanase produced by strain CP1 exhibited CMCase activity both in acid
range and in alkaline range. The alkaline CMCase was the major endoglucanase. The activity of
acid CMCase was only 71. 4% of the alkaline CMCase. The optimal pH was pH6 for acid CM-
Case and pHS. 0 for alkaline CMCase. Furthermore, the alkaline CMCase activity of endoglu-
canase produced by strain CP1 was decreased by 45% in addition of 0. 5% Cu’". [Conclusion]
The strain was a novel cellulase producing strain first reported from Lysinibacillus fusiformis, .

and its cellulase had CMCase activities at wide pH range across acidic to alkaline conditions.

Key words: Lysinibacillus fusiformis ,cellulase,novel strain,CMCase activity

(AREXITERRRFELEFSERENA
S RRERBRNTBARANYRE . FERN
REBERTFAEERD -1 4 HEHERN—%
EYRRER . BTFRMAARRT ERETA
EHLMSEEARAEAEREN, MAHRB A4
RRBHAREBRANXBNERAD HHEBR—HE
RERNHE, (BTARHRBYZEE g 40
FREKFERAY ., EMEANAAEMEIEMmL
REFEWABR . RESHEM T4, EF IREES.
HEGEEM pH HE 3~5, ERMELEGTELARSA
BREEE RME. L 70 FR, EEBENHE
FHHFF B ( Bacillus sp. N-4 Fl Bacillus sp. 1139 B
BOREATEEEM o H ERMETGENTEER,
M FEEH . BELXAFHRITHERE
( Bacillus Y ZE W B ( Streptom yces ) BRI # v8
BUERRYRE=EBETERE . KM FIYR
BT ERBHBEIE  FBEIFARBEAERRE
MEZEFA . (AR KIE 0, RHEF % RAE
FTEATAERNKBRLD Mt aE R
ZRTHRET L, Rt , ZSHRHEAMAEER
MEEBEAAREHE, AL EZBHRHBRER,
[(HBROXBEOEIL N ERATHEBRE 1 K™
HERBOF EK, BY RN =BT ER AN
WA HEZNIE, L, WX E R E KN
BURFFAEERANTEEIRNRRETONL
M.

1 #RE5FZE

1.1 &8
FATHEELSBHNERRA AR THRYER
FEME 20014528 FEEL1E

HERERE.

LB 3% 57 2 .CMC-FI 5 41 Y- 4 7 36 3% 52 % .CMC
WA REEE AL XM H . BUG BHENE
Fr&EE 96 FLAR B % E Biolog AR M =&, EMWEK
e [12 ]k #l . PCR K Bi54.ANTP, Tag DNA
B4 8. pMD-18T 45, T4 DNA ligase. K B #F &
( E.coli ) DH5a B #k . Agarose Gel DNA Purifica-
tion Kit il | & %W B TaKaRa 23 & , B i £ 19 U] 8§
BamHI 1 EcoRI /& Fermentas 2 &) 7§ , Yeast ex-
tract Ml Trypton £ OXIOD A® =&, HERAYH
HEGHAL ER .

1.2 EEIGE

BURE G 1g, b0 1omL B & 1B K, A RE, &
1k 30min, B L E BB 10° 4%, R B CMC-RI
PRI, 30CHE S 72h THE KN, BEM
B KBBEEXKER, M CMC Bk RBIEF
#,37°C.200rpm #E AR IE I 24h, W & 55 W WL
CMC B8E 1, I BUE 1 B R W IR S, B W R R 8
Fp CMC-RIR L F B 3k R BB 5%, AL 3
FOoBERA IR BEAEEBOR = Hk, WA
1 CPL, B A HTRRE, A TFAXHR.

1.3 BEskELESF

R AR EF LB 8558 %,37°C.200rpm B 15
FOUR, FHEE L RE&EEF 8h, B4 2X10°
A~/mL,4 CLRFF,2d HEER .

1.4 EHESHE
LBEFREFRNERAE KR, M8
MEHKIES .
1.5 SFLEE
EALE bR EER LB S 2, B 5%,37C,
23



200rpm $%3% 8h E X HUM, W 2X10°4/mL BL k.
B F® 2mL, 12000rpm 3.0 2min, 3 F3F, Bk
RXEABKGER 2K, WEEKAR, % CTAB
EUIREEE4 DNA,

PLiZ% s H 4 DNA R, Rk AER 5 Y 27F/
1492R™71,PCR #" ¥ B B 49 16S rRNA F %, 50uL
MR MRS PCREMME Sul, E.RE 5 Y&
1pmol/L, Mg** 2. Smmol/L, dNTP 0. 02mmol/L,
Taq DNA B458 1. 25U, RMAHN 95CHEH
5min; 94 'C 2 #k 30s,55C 3B k 30s,72°C #E {# 1min,
30 MES ;B J5 72CE M 10min, PCR =¥ ABIR
WER Bk, 28, R/5 A Agarose Gel DNA
Purification Kit X & ¥ B E Wk, B T4 ligase &8
3 pMD-18T H4& +. WHEFHM R BENREEL
¥4k E. coli DH5o B8RV G )5 B A R
BURRAE Mg TR . o FREDEICMRI16]HM
AR ERHBHT. FWFH B 16S rRNA F3)
F3 NCBI #9 BLAST?2. 0 # 17 [7 # 43 #7 (Nucleotide-
Nucleotide Blast) , 3 & Genbank % 8 ¥ & P , 1R {E
X SR ERIITTFEE.

1.6 WHKELER

A Biolog AWM E R RE 1T, BIETMUF
AR, R ek (17]. BB BRER BUG
B EME 5%,33°C.200rpm 1% 3F 24 ~48h, i
WEBMREE 5% B EB I AXSS8 GENIII 96 fL
A 4L % 52 AR, F X 25 B9 MicroStation JEER E K
BEAMBORNIFEE, E3 ML3 DC A HBFS
WEEPHENEEE BB ATRE, B CPL
BBk 5 S0 FE B BR =2 1R] UG IS0 A9 B 3R LR DL R BE X
CPlEHHEITERE.

1.7 MHEKRERESENE

EHEBRERMN CMC B RE, BHE K,
30°C.200rpm T 3§ 3% , % B BURE Wl 78 3% FR M) ODeoo
MCMCEBEL MEEKREKMT=AERBEREL.
RARALE BRI R AG, X 3~12 % pH ERAHUR
25~37TCRE KU TFTHEHAE K LHETHE.

1.8 MAE&

EALE PR CMC £ B3 F: 2, 30°C,200rpm
3 48h, BUE ¥ ,4°C.4000rpm B> 10min, L |
#,55% (NH,), SO, BB It EH,4C,10000rpm
B0 10min, RV, MAEFBFEERK pH HE
8.0,0. lmol/L B Tris- HCl Z Wk %M 4 CIRE. B
FWEEIE S ,2d AEA.

1.9 MENME
PCMCHEANRY  MEAERRTBHIE
24

1,80 CMC 8§35 7, ik emk[11]. R R
&M 0. 5mL,CMC #1#k 1% (g/mL),0. 1mol/L
B9 Tris-HCI (pH {H ¥ 8. 0) & si# 2. 0omL, 50CK
¥ 2% 60min, 37 %) F§ DNS =08 3 2 CMC K & FF
B EERER. U/EA CMC K 1min BHK
Img HEWFBEHNBEE Ly 1 M8EENBRA,
1.10 CMC My B iE{EF pH HNE

BRMEAN pHERZWHEFAN 3.0.4.0.5.0,
6.0.7.0.8.0.9.0.10.0,11. 0 1 12. 0, ME A F pH
{5 F i CMC B35, L pH 2% 8.0 B E MBEIE N
F100%, HEAWERMESR. FAZ MBS 5
H:pHIE 3~6 AFBREZEME,pHE 7~8 A
Tris-HCl 2 ¥y, pH { 9~12 A Gly-NaOH £ #
W. ZrhdeIdBERR 0. lmol/L,
1.11 CMC BiRiZ{ERBREME

Al E CMC B & , W 5E i g 5 B 18 B 43 0
30°C .40°C .50°C .60°C#1 70°C, Bk 50°C T ¥ 3 By 5 15
SR 100% HESHERHMESR.
1.12 CMC By eiENE

BiiE AT 50CKBARE 1.2.3 A 4h, 5%
KEH WEBBKY CMCBESN. UBRAAZRR
WBHBTE DN 100% . AESHRTIUESER,
1.13 SREFHRENERSH

MU ERNARMASHERBTFEREN
0.5% . REMEHMKE N UEREHEBRETHBE
HEEWH, UAENERBTHENEE N
1004, HEFHURRER.

2 ER54%W

2.1 WERIHE

REMHEMALTHERBKBRE R EHFREM
LB 5 BB 5% , P 0 7 b O SR 40 06 28 - A 3%
FEME, RA 0N EENKFREER/HEERN
HEE K, BRBUX S & &M CMC R RIS R H 3
L BUEFRWT pH H 8. 0 M@ K CMC &, B X
EAENEEHITERAL, B/5H8E 1tk CMC B
BHBER B EK CPL,
2.2 FERMKRET

FEXRBRABEESHMETRE Bk CPLEHR
LR, EFR,E LB IR FHRIEHE 48h B R
Imm ZH M EE REEHENLEAEE.

X B B Bk B9 16S rRNA FF33 47 40 4, A NCBI
#) BLAST2. 0 X} GenBank IEEH#H TR EEE,. X
HiZE LA 16S rRNA F3)5 100 #& Lysinibacillus
fusiformis (RIE FHFFE) I 16S rRNA FFF| R

Guangxi Sciences, Vol. 21 No. 1,February 2014









BEIW -

(1]

[2]

(3]

(4]

(5]

(6]

71

(8]

(9]

(10]

[11]

[12]

TRRAR B, B AT G K B0 B 5 R
R[] HEKEER,2010,26(14) ;82-85.
Deng T F,Cheng M L,Mo J C. Aplication progress and
develop prospect of lignocellulolytic enzymes[J]. Chi-
nese Agricultural Science Bulletin,2010,26(14) ;82-85.
KA AEEBEWEFERBOFRERI]. Fibk
FWMRAEZT: AARBE E¥K,2005,26(2):13-21.
Zhang Y. Progress in studies of cellulases and alkaline
cellulases[J]. Sun Yat-sen Univesity; Natural Science,
Medicine, Journal of the Graduates,2005,26(2),13-21.
A BRR, AER. MRABHNY-B-1,4 HREBE
B Egll #4r FoiE[J]. I A A 2, 2011, 18(3):264-
268.
Chen X L, Chen D, Lu Z L. Molecular modification of
Endo-8-1, 4-glucanase Gene Egll from Trichoderma
reesei [ J]. Guangxi Sciences,2011,18(3).264-268.
Fukumori F,Kudo T, Horikoshi K. Purification and
properties of a cellulase from alkalophilic Bacillus sp.
No. 1139 []]. Journal of General Microbiology, 1985,
131:3339-3345.
Horikoshi K, Nakao M, Kurono Y, et al, Cellulases of
an alkalophilic Bacillus strain isolated from soil[J]. Can
J Micriobiol , 1984 ,30:774-779.
Ito S, Shikata S, Ozaki K, et al. Alkaline cellulase for
laundry detergents: production by Bacillus sp. KSM-
635 and enzymatic properties[ J]. Agric Biol Chem,
1989,53. 1275-1281.
BEE,XRREY .S BRABRFHEEBER
MBI 7 PaR4,2011,18(3) :261-263, 268,
Yang D F,Guan N, Mi H Z, et al. Research on Glenea
cantor cellulase charcteristics [J]. Guangxi Sciences,
2011,18(3);261-263,268.
Lin Y, Tanaka S. Ethanol fermentation from biomass
resources: current state and prospects[J]. Appl Micro-
biol Biotechnol,2006,69(6) . 627-642.
Ito S,Kobayashi T, Ara K,et al. Alkaline detergent en-
zymes from alkaliphiles: enzymatic properties, genetics,
and structures[ J]. Extremophiles,1998,2(3):185-150.
XEF R HER. S AEEBERMARRI]L
BESMHAE,2004,17(1):15-17.
Liu CF,He Z F,Pu H Y,et al. The research of cellula-
ses and its application[J]. Cereals & Oils, 2004, 17
(1):15-17.
Shikata S, Saeki K, Okoshi H,et al. Alkaline cellulases
for Laundry Detergents: Production by alkalophilic
strains of Bacillus and some properties of the crude en-
zymes[J]. Agric Biol Chem,1990,54(1): 91-96.
RAE AYHEESLTFEYEZREAREFB
[MD. b5 . B2 A, 1999,
Wu G Y. Commonly used databook for biochemistry
and molecular biology [ M. Beijing: Science Press,

;EfME 2014428 R2LEFLH

[13]

[14]

(15]

(16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

1999,

BREREYHEHNSAEM. AR ARDAEY
A5 4t ,2007.

Guo J T. Identifications and atlases of microbials{ M].
Beijing: People’s Medical Publishing House,2007.
Frederick M, Ausubel R B, Kinston R 1. Short protocols
in molecular biclogy[ M. first edition. John Wiley &
Sons pressed, 1999,

Marchesi J R,Sato Takuichi, Weightman A J,et al.
Design and evaluation of useful bacterium-specific PCR
primers that amplify genes coding for bacterial 16S
rRNA[J]. Appl and Environ Microbiol, 1998,64(2) .
795-799.

ERAGR  MER S FRELRIEAE: LHIM]. &
B, % 58 3R, b B2 i 3, 2002,

Sambrook J,Rusel D W. Molecular cloning:a laborato-
ry manual[ M]. Huang P T, Tranlated. 3rd edition. Bei-
jing : Sciencs Press,2002.

B, %, =28, % Bolog MAEYAHITRED
WEEREABRNTRD) RS S5 KBTI, 2006,32
(5) :50-54.

Cheng C,Yang M,Li J X, et al. Biolog microbial identi-
fication system-Study on the operating regulation of
bacterial identification[ J]. Food and Fermentation In-
dustines, 2006,32(5) :50-54.
PHEARMMEBRERMBESRA <. QB 2583 —
2003 44 ZRHIF[S]. 2003-09-13.

National Development and Reform Commission. QB
2583 —2003 Cellulases[S]. 2003-09-13,

HEfN. — P RRREN S BEEE A ERN RE
ECEMBEFR D] UM WL Tk K2, 2010.

Hu Z H. Isolation of dichloromethane-degrading strain
and the research on preparation of composite microor-
ganism agent and constructing the genomic bank[D].
Hangzhou: Zhejiang University of Techonlogy,2010,
Niu X,Ding C,Yan ] L,et al. Screening of the bacteri-
um for chlorobenzene degradation and its enzymatic
properties[ ] |. Advanced Materials Research, 2013,
610-613.:404-408.

Patil P S, Shedbalkar U U,Kalyani D C, et al. Biodeg-
radation of Reactive Blue 59 by isolated bacterial con-
sortium PMB11 {J]. Journal of industrial microbiology
& biotechnology,2008,35(10); 1181-1190.

Wan S,Li G,An T,et al. Biodegradation of ethanethiol
in aqueous medium by a new Lysinibacillus sphaericus
strain RG-1 isolated from activated sludge [J]. Biodeg-
radation,2010,21(6) ; 1057-1066.

Lv Z,Yang J, Yuan H. Production, purification and
characterization of an alkaliphilic endo-f-1, 4-xylanase
from a microbial community EMSD5 [J]. Enzyme and
Microbial Technology,2008,43(4): 343-348.

(RIEHE M B

27



