Hans Journal of Chemical Engineering and Technology #4212 5+iK, 2016, 6(6), 163-168 Hans XM
Published Online November 2016 in Hans. http://www.hanspub.org/journal/hjcet
http://dx.doi.org/10.12677/hjcet.2016.66023

Separation and Identification of a
Bacterum Which Can Produce
Cellulase and Tolerate Methanol

Zhaogqiu Jit, Pengfei Qi2, Kun Pei2, Zhongliang Ma2"

1Hongze Farm, Jiangsu Petroleum Exploration Bureau, Huai’an Jiangsu
’School of Life Sciences, Shanghai University, Shanghai

Email: zZIma@shu.edu.cn
Received: Nov. 5, 2016; accepted: Nov. 26", 2016; published: Nov. 29", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Bioenergy is a green and economic energy in modern times. To have Celluose used more efficient-
ly, in this study, from soil samples in Yancheng Industrial Park of Jiangsu, we isolated a bacterium
that cannot only grow in the presence of methanol, but also produce higher activity cellulase Pro-
vice. By sequencing analysis of 16S rDNA, the phylogenetic tree was constructed, and the similarity
between the strain and B. megaterium was 99.7%. The testing of tolerance in methanol showed
that the strains had higher tolerance of methanol and could even grow in the M9 medium with
11.85% methanol.
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LERA, EVRECERA—FMRELTTNRIE. A TERFRMARGERR, EXWHATS, B
ERIR T b (X SRAR B A rh 2 B B —RRER P 52 B, SCPT 7 AR v T 4R R BB 4H BN - 3834 165 rDNA
FrEIoHT, MBREREN, ZEkRE B XM E (B. megaterium) I 99.7% . IR ZLKF
B, BHREAERRKTENZ, EERE11.85%FEEIMOEFEFAK.

Xiia
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1. 5|8

E K ZEHUM 18 (Bacillus megaterium) NUFAR E 2 IRBAVER, 8 2F AT B8 (Bacillus), &7+
— KRBT RCE, BA R BT RRED[1]. CHERRI, PLERZERAT HAE Ao it i 2L A
TR FE, BABERE. RIEARS . KB LEMA F=0n] 20, BbE £ Dl FH T4
B e AL A = s [EI DR v M E WL, Al A T Aol b )i B B AR 2] [3] [4]. £F4E 3 (Cellulose)
TE BRI A SEREZN—MRTTZHE5] (6], HAEFERARETR, ~EDAREER T
BHRR, & THEYSAEYER 50%LL (7] [8] [9]. HF4EERIE 72, RERMRARTHAERIE, &
MAEA A LLA RO, FEZHTA4ER B S SRS WEE, F4ERBEDREENE T T, =
BT o ERCERAR R 10]e A TARH R PR B AL 4R F& BRI 4L TR m e s, ZMeadi R
ity T A Bl SR A BT SR AN (11 [12] 0 ASSTHIEFE 13800 B8 1 — R 7 £ 4k 22 g 200 11 75 214 3R 70 A F e s
525577 TH PR

2. RIS
2.1. it 2 A A 4E RES AR A TR IE IS YL 52

2.1.1. +#

L5 5390 b el [X R
2.1.2. IEFHE

iR %L, Yeast Extract (FMB): 1 g CMC(BC): 10 g; KH,PO4AR): 2 g; NaCI(AR): 5 g;
NH,NO;(AR): 5 g; MgSO,7H,O(AR): 0.5 g; ZETH/KEZ A 1000 mL. M9 35 772E: K,HPO4(AR): 12.8 g;
KH,PO4(AR): 3.0 g; NaCI(AR): 0.5 g; NH,NO5(AR): 0.5 g; Z&EMI/KEZRZE 1000 mL. Fr A7 H H
YA A F A IR A .
2.1.3. Bk BLE

b B R, B3 R 2K TR /KR AT R R, X 200 wl W R S5 TRV NN B 200 mL ik 55 7k o, - 37°C
250 rpm SEAER, REIREGFR 12 he BUD BRI, 70 BILETHEES TR 6% HBE (1) MO 157t P ilis
i, PRIV RO BT, o AAE o) — Bl FR BL (T 55 7R AL 5Ly 6% LI M9 577 45) F-PiiR



FRsAEk %

fio BT IRNNERAARIL, KRG,
2.1.4. AESEWE

Fi 4 B 1S B B B ARTE B R R 77 3 L35 5E, M EE RS F 2K
22. FFEYFLEE

DLy B9 16 bk 2 R 41 DNA Bk, F 48 1% 16S tDNA [ H 51 ¥ [ 1E [ 51 9 15 51 4 -
5-AGAGTTTGATCMTGGCTCAG-3', [ 517 54 : 5'-~AAGGAGGTGATCCAGCC-3', Lifg4: T4 k],
it PCR ¥ 3 B H PR 16S rDNA. PCR #71% f] Taq Aff(TaKaRa), 94°CA8M% 5 min JGHE NJEHA: 94°C
30s,53C 1 min, 72°C 1.50 min, 3£ 30 MEI; 55 72°C ZE{H 10 min. 16S rDNA /717l %€ LA &% BLAST
J 5% b2 SRR

2.3. HEKHIZENE

B 50 mL ¥R A4 RE IR 3L T 250 mL BEETE I A, 4220 5 mL A= 22 5 KAEDIRZS 1 7 B9 11 AT B, E 37°C
250 rpm TEIRFEIR 55 77, FERE— 1 N ()0 7€ B4 ) ODygoo 18 -
2.4. TZRENFSEIE

PAKIGAF R (E. coli)VENPIMERT IR, H4 73 BB A E. coli RIRTTE S 2% LM M9 RE 97 5: 537
2.5. A6 PH {EFH T4 REEHRIE

Tl 4 9 50 mL ik ssFRAE, 4 BIETIRI4E PH {H8 6.04 7.01 8.0v 9.0 ZMJl4%fh 5 mL A K Z i K MH
REH 7 B ER, 78 37°CL 250 pm MHIRZEIR 1 FR, 12h )5, HUS mL BE L5 #E4T DNS RS E .
3. ZR5VR
3.1. WERARE~AHERBAENISNEE

RSB EREE S I MO B393R CMC RIS 9535 L IR AT B 7%, LRSS S RE,
B AT B — MR A BE T LU= 274 22 SCRT DAYE FBEAE 9 B — BRI s 7 2 B AR I i bk o 7 [ fA Ry R
FRIZ, HIR 37°CEFR 12 h, AT AL

BT BE#E. 1) 16S rDNA . BR 75114 1543 bp o K Il 7 51 5 GenBank 43 P2 A AH OC B Al AT LLER,
P LL 16S IDNA &SRR RGER B 1), S5HFR: Frill & kS 2F /A 3 8 B A ROk i H VR
%, I H5ERFAIME(B. megaterium)FIIEE R, N 99.7%. Wi (AARMESETFM , 46K
W YHMOEASIT DL SE AR T AR O B

3.2. B#k B. megaterium sp. IE =B LER

FEIE 2, sl 2 Rt R % B TR R 2 QPR B i i T R M SE, RIZ R S
HREATT -

3.3. B¥k B. megaterium sp. B4 4<%

H I 3 w1, B. megaterium sp. IGEIRWIRAG, VMBI B AT E, FEHHRAH T 3 h WA
b TR E I
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B. cohnii (X76457)

100
B. halmapalus (X76447)
40
08 |:B. megaterium (D16273)
38 B. megaterium sp.
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85 B. benzoevorans (X60611)
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B. subtilis subsp. subtilis (AJ276351)
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Figure 1. Phylogenetic tree based on 16S rDNA sequence
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Figure 2. Spheroid morphology of B. megaterium sp. (1000x)
& 2. B. megaterium sp.BIEEHZ(1000x)
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Figure 3. Growth curve of B. megaterium sp.
[& 3. B. megaterium sp. £ Hk
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3.4. BHREARE PH EEM4 THEENE

Kl 4 F1E 5 B. megaterium sp AEAN[A] PH B (155 CMC [FIBEE 71(CMCA) AU E AR AT B VS 71 (FPA).
" UAEH, X4 PHEN 8K, B. megaterium sp. %t CMC FELR K B4 iR 68 F1 8509

3.5. T2 EERE B. megaterium sp.FE 2 BEEH M9 1E57E A KER

H I 6 AT%n, ¥4 E. coli fEABATEXTHR, $43BSE M E. coli RN TE5 HEE 2% M9 B 3758 FREFE, K
A BB X)) KB REF, 1 E coli AEK.
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Figure 4. The CMCA of B. megaterium sp. at different PH values
4. B. megaterium sp.fE/[E] PH {ERTH) CMCA
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Figure 5. The FPA of B. megaterium sp. at different PH values
5. B. megaterium sp.fE/[E] PH {ERTHY FPA

Figure 6. The detection of B. megaterium sp. for methanol tolerance by plate method
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4. g

AT TG H— PR FAT B8 T RN 32 IR RE P AL AT R B AN i, JEIE 16S rDNA 351 E F R Gtk

BWHT, IS ERE MRS EE, VPSR NERFHIT®R, JEa4 N B. megaterium sp..
B T 224 11.85%, CMCA A 3.1865 U/mg, FPA 4 3.9671 U/mg.

o3 00 EKZF AR T A ) P T 2k, AT R A A0 B M S R e B 2 A, RS N — €

WL R IR TRV TR, , AT AR R IR BRAT H AR AN K B, D Ja 017 £ 2 32 DY T RS o (1 Ay s 4 flt
T RRVERA R %A

REVS ) RE2 21 ALK ), 2P RAE A AN B I R AR AT B AR B0, A R A A, o

FER WL 73 185 (1 F R 52 1) EOKZF AT R B P AR AP R RE 7T, A ORI R TRE R T8 7T . 12400
FLAH B AR AL IS A 15 Tt — 2D 5L

EHEWH

FigTRRIE S BRI E SR =T . R Rl B R AR R B
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