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Initial Studies on Isolation of a Thermophilic Cellulose-degrading
Bacteria and its Enzymology Characteristics
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Abstract : WQ-50 was isolated from decayed wood and soil near hot spring in Hainan. It was identified as Bacilluscir-
culans by preliminary physiological and biochemical characteristics and genetic analysis. When fermented by CMC-Na
culture medium, strain WQ-50 strain could grow well under PH 6 and 55°C. Under this condition, when fermented
by zymolytic culture medium with alkalized pretreated comn stalk powder as the sole carbon source, enzyme production
reached maximum after 5 days, the CMCase activity of WQ-50 is 6. 8 IU/mL and FPA activiy of WQ-50 is 3.5

IU/mL.
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1 #B5FZE

1.1 ##

1.1.1 B4k mEAgER o w , bR B
YR E R R MR AT AR K 3R,

1.1.2 %A e hartnas, i B b4k
2R AT o FAEYERFNE B Takara AE] Al
NEB 2], 5116 B AW T B LAY TRAH
e

1.1.3 3#5% EHEEFEBEEK):CMC-Na
1% ,K,HPO, 0.1% ,Na,CO, 0. 5% ,MgSO, - 7H,0
0.01% ,FeSO,- 7H,0 0.015% ,MnSO, 0. 00005% ;
FBAMK1.0% ;BRE1.0%,

B IEFH 2 (EK) : CMC-Na 1% , K, HPO,
0.1% ,Na, CO, 0. 5% , MgSO, - 7H, 0 0. 01%,
FeSO, - 7H,0 0.015% ,MnSO0, 0. 00005% , & 4 i
1.0% B8 1.0% , 584 1.6% ,

M AFE(HMEK): CMC-Na 1%
,(NH4),50, 0.4% ,K,HPO, 0.2% ,MgS0, - 7H,0
0.01% ,BHI 0. 1%, BBERE 1. 0%, IS
1.5%,

REEFERE R B : ] 2.3%,
(NH, ), SO, 0.25% , KH, PO, 0. 3% , MgSO, - 7
H,0 0.05% ,CaC0, 0.06% ,

1.2 A&

1.2.1 p&FAi HHETRE=AMT, N
A 10 EARREEAKITRISSJE, B S mL B8
ABEE 50 mL BRI =/, 28C . 150

rpm PR IEFE 3 ~5 4, BBHLS mL BFRES—
BRI R N = AR ReEs. WEER
B FE W M5 10°,1071 .10 72,10 > 10 4 F1 10 A6
ERRE, 2 BIR A ik F AR, fH R 28 C Bl E 5%,
SR REMIE R K IFENIR A G NaCl Bifa)5
A LA 3 0 7% A B A S0 B /K A BB S TR R o
1.2.2 BERAE AR AR BACSE RS
0 b B RO S M AR IR R O T B
SER o

1.2.3 WQ-50 16S tRNA 447 RAEREIY
27F;5'-AGAGTTTGATCCTGGCTCAG-3'#1 1492R ;
5'-ACGGTTACCTTGTTACGACTT-3' 3 47 16S
tDNA[ PCR ¥ 3, RINKRZ (25 ul) :10 x buffer
2.5 pL, MgCl, 2 pL, dNTP 0.5 uL,3[4 1 pL,
Taq 0.2 pL, DNA #4R 1 pL, TEEBE FKEH
JE25 pL, PCR 4" 34 4:94°C 10 min;94°C 30
§,52°C 30 5,72°C 90 5,30 MEFF;72°C 5 min, 3"
W=Mzaiii)g, % A pMDI8-T ZAKHITI T,
B Py 45 578 NCBI W3 #E47 BLAST 23477,

1.2. 4 %5 W R # % &8 (CMCase) 7 10
UM R AT DNS ¥, 7EAR N 25 mL i M

B, MA 1 mL 38 SF BN ER T 50°C ERK
WM 2 min J5, WA 0. 5% CMC-Na %% 3
mL, 50°C {8 YR /K ¥ 8% W 30 min, A 1 mL ¥
1 mol/L NaOH ¥, #8757, & 1k R, WA 3
mL DNS 5] , [7 B F 3 K v H 5% SN 5 min,
RIS K& LR, B F/KEAZ 25 ml,
F 540 nm b3 RE SRR, X R AR TR BE 2R 5 T B
B8TE 1. TE LR, B S ) i E b B L
FE XKy : B min LA ERKABA L 1 pmol %)
PERERE N — B8 TE S B U,

1.2.5 485 (FPA) o 212 3% DNS
o FEABUN 25 mL MIBEEH, MA 1 cm x6
cm HJ whatman J84€45F0 1 mL 0. 05 mol/L pH4. 8
FPREBRZE L , IIA 0.5 mL # B M9 BEME ,50C {8
BoKE#EKS R 1 h, iInA 3 mL DNS &5, [H
BT K Y Th R SR S min, PR SIEOW K& IR
RN, B FKERZR 25 mL, T 540 nm 40 5E
JERIBE, X B An v Bl 2RSS BB S ) . BEYE D
bR A E SRR, DA_E TS h ¥ 30k & B
HbES &, U AR R W

1.2.6 p-##FHmymsnaz® EERY
5 mL [ I 4% 5, in A 800 pL pH 4.5
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Na, HPO, — Fr iR 28 ph il #0 200 pL FUBEHE,50C
fEiEKEE R R R 10 min, I A B £ itk 10
min f#] 5 mmol/L. PNPG % i, 50°C {8 i A 46 K
o 2 1 10 min, &0 A 1 mL Lmol/L Na,NO, 5%
R ERURE, F 410 nm AR E SR E , X HARE
2% J5 S s S f

1.2.7 ZAA#F08ERSEmRLR™Y [
FH 0.5% NaOH 3 , 3[R He 1y 45 g/L, B
Ty 480 W, 4bHE 30 min, FH A48 K 7 DR bR b, oL
ik 98 CHT& 1.

2 GREGH

2.1 WOQS0poBRNGERE

2.1.1 AlRapsh LRHIFGIH A
AR T HE 2 5 W B8 0 Y PR AR R T R WQ-50.
WQ-50 7E B 0 4% 5 AL (W i) v 2 BF HE 3% 48 b
JG B L. R BTl
AFLE A 30 pl. % B L7, 30°C FURE 24 b,
F 0. 1% [ S ELACH 2 Be 15 oin , 1 1 mol/L.
NaCl 7K ¥ L €5, , R 58 £1 0 H o 90 b % 09 CMC
QeRlar s, iR WQ-50 MFs AT AR T 3E WA Y
A (B 1) W88 WO-50 BAT BT £ 4
RafEiES .

Hl ARIEEFENNEKETEREAE
Fig.1 Transparent hydmlysis cimle by Congn Red.

2.1.2 BE& LB ERSTH WOS0
TELB EFEE AHAEE . STHEFFERE
B, WEEHEE,AAEN BT E. BRI
£ AMEFRR, KR 1.0~1.4 pmx1.5~3.0
pm, JOIERE A REE  fEiEsh. R, F
BT ZHR, PR ERE 0.9 ~ 1. 2um x
1.2 ~1.6 um,

HMEES A A D - WAL - i BE.D
- AHE.D - HEREE, k. JE K e Mk, VP

e AR R R B

FHISEE MIDI 2 5] MIS RE A FTIRHE BR4
W4T A TSBA B e £ SSCHEFE 48 h, 8]
HERAARLE M : C aniso (4. 76% ) , Cun (3. 26% ) ,
Cospiso (27. 46% ) , C s anteiso ( 17. 92% ), Cyq
w7c alcohol (1. 20% ), Cigois0 (8. 67% ), Cyen
(10.58% ), C,p iso (6. 78% ), C,5p anteiso
(5.04% ), Cppy w9c (1. 92% ), Cppg (4. 78% ),
C,; anteiso B/1so [(1.29% ) ,C  jwTc(1.48% ),
2.1.3 16SrRNA A5 AT B AR AT 447
L WQ-50 24 DNA Wi#a, F8| 4 27F I 1492R
#t47 PCR, 3 #5 H. 165 DNA B3, {58 1 Ed Joh
£91.5 kb 89 PCR 74,3 A pGEM-T 3 {7 7H]
. HM B WO-50 B 165 (DNA ¥4
GenBank o 47 5] #5158 % Ho 82, BLAST 434745
FW 2 R BRI 16S DNA 7315 Bacillus
cireulans ( WiBk WSBC 20060 ) 165 rDNA B{AL 7
e —E LR 100%

EFLL e A M A B A B AT
1165 rRNA 1) 4k 3 BF 52, 1 2B S SE i
A AR 2 A 18 b

2.2 WOQ-S0 MEkpRiZ& KB ER pH NE

PEALM TR R A IR AE 45 ~ 80°C Z[m]
B —AR ' o BRIBLEE S, pH RALFRHE 5
—PEERE, BHIRGE WA E NP pH R4FE
WEPEFHTAFEAEE:pH 1.5 ~4.0 F1 pH
5.8~8.5"" . MW WQ-50 B kA AGEE KR
&1 pH , 2£ Ll CMC-Na e — 6k 5 0t 52 75 i {4 4
It R R R R R AR ] pH AR
TRERRE AR 48 h HeAE LA R S R LA 2 A
B3, Z5M3eHl, WQ-50 fiE B IR IE N 55°C,
EHAR pH RN pHE -7,
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Fig.2 Growth status of strain WQ-50 at
different temperatue:.
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2.3 WQ-50 gy CMCase BFiE 9 #7 o | | | | | | |
A WQ-50 FI IR EF 4 R IRMHIR L, 2 3 HﬂLI‘EII“(d) 5 6 7
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IR R BBt R B 355, 55°C 7 7 d, #%
IR DNS 3l € W ¥R CMCase BETE, (N 4, &
W AR, CMCase B TE L F+ LSRR, 7256 2
~3 d BB M, BE S d R HEEEG6. 8
IU/mL,5 d ZJ5 FHIHFHE T .
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Fig.4 The CMCase-producing activity in strain WQ-50.

2.4 REKBEST

Hr WQ-50 Btk A SR TAL BE B F R ASFT
B oy ME— IR IR B R B B SR 2 P, S5C R T
d, EHE R IR ACHES , R 5. AR WA HT
3, uRCHE EIFRR L ZESS 5 d AR AIME(3. 5
IU/mL) /% 1 d, ZERE TR

2.5 B-HEEHEHESW

Hr WQ-50 Btk A SR TAL BE B F R ASFT
B oy ME— IR IR B R B B SR 2 P, S5C R T
d, WEHERE B - WA HE, WE 6, 7EH
AR, B - WA H IS LABR, 7 4 d
AR EE 0.7 IU/nL, Z JFR1E T, B B -

BS5 WQ-50 S fREREHITML
Fig.5 The FPA activity in strain WQ-50.
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Fig.6 The B-glucosidase activity in strain WQ-50.
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