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carotovora in E. coli
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Abstract

New cellulase genes, named as CelVZ and CelNI, respectively, were isolated
from Erwinia carotovora ATCC15713 and expressed in E. coli. The CelVZ and
CelNI1 gene were PCR amplified with degenerated primers and PCR products were
sequenced and expressed in E. coli. Two new cellulase genes showed 97%
homologies with previously reported FErwinia cellulase genes. The recombinant
cellulase were purified with Ni-NTA column chromatography and its enzymatic
properties were characterized. The optimum temperature of two enzymes were
about 50C degree and optimum pH were around pH7.0. The newly isolated celluase
genes could be used for enhancing substrate range of alcohol-producing bacteria
such as Zymomonas mobilis.
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Erwinia carotovora ATCC 15713 #F+ 7%
et FRAP L JELuFEZEEH A
ok BHdS 93 kel pET22h(+)= Novagen
Al A FulE stk Bd 9 Kz THS 9%
T+ BL21I(DE3)$} XL10-goldE ©]-&-3}%ith
PCRE 93 primer: Bioneer(Korea)ell #]zHg ¢
#HatAok, Fde  fFxstrl 9% fFEAA
Isopropyl thio-B-D-galactopyranoside (IPTG)+
TaKaRaZF-E Fujstdct. dd® g A A
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CR Ao 2 EE Fujstth g B A A A}
H sFgde g5y 2o 4589 1,50mM
Tris—HCI, 0.5M NaCl, 10mM imidazole, pHS.0, 2
Zg9 250mM Tris-HCI, 05M NaCl, 10mM
imidazole, 8M urea, pHS8.0, =& 3;50mM
Tris—HCI, 0.5M NaCl, 20mM imidazole, 8M urea,
pHR.0, ¢+=8& N 4,50mM Tris-HCl, 0.5M NaCl,
250mM imidazole, 8M urea, pH&.0.
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Table 1. PCR primer list
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Primer 1 5'-GCCATGGATATGTGGATGAGAAGGAAT-3"
Primer 2 5'-CCTCGAGCGGCTCCACACCCCATAC-3"
Primer 3 5'-CCTCGAGCGTCACCAGAACATAGCG-3"
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Fig. 1. Schematic maps of (A) pET22b-celV2, (B)
pET22b—celN1
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Colony PCRell 93] fojxl CelV2<} CelN1
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Alstal E. coli XL10-goldel A A3 sto] #
AE HHASAR APty 9 KFHAE
ZatAnh B FEE FHAE QUG RS

M1 L] 20 30
Q47006 (1) HWMRRNQIVRELTLGVVITVLGMSLEFSALSATRVE "'HGGLS ENGRLVDEQGER
oolV2 (1) HRMRRNQIVREKLTLGVVITVLGMSLEFSALSAT HGQLSIENGRLVDEQGER
caiNt (1) HWMRRNQIVRELTLGVVITVLGMELEFSALSAT HGQLSIENGRLVDEQGER
Section 2

(54) 58 100 10
047008 (54) VOLRGES SHGLOWFGDYVNEDSHENLRDDWGINVFRVAMY TAADGY ISNPSLANK
oefV2 (50) VOLRGHSSHGLORFGDYVHEDSMERLRDDWGINVFRVAMY TAADGY ISNFSLANE
celN1 (56) VOLRGESSHGLOWFGDYVHEDSHERLRDDWCINVFRVAMY TAADGY ISHPSLANK
Section 3
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Q47008 (111) VEEAVARAQSLGVYIIIDNEILSDNDPNIYKAQAKTIFFAEMAGLYGSSPNVIYEIL
oalV2 (111) VEEAVARAQSLGVYIIIDWEILSCNDPNIYRAQAK TFFAEMAGLYGSSFNVIYEL
cHN1 {111} VREAVARAQSLCVY I I IDNEILSDNDPNIYKAQAKTFFAEMAGLYGSSPNVIYED
Section 4
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CAT008 (221) PNTMYALHF YAGTHGOFLRORIDY lQSRGiu\a FVSEWGTSDASGHGGRFLPESQT
oHV2 (21) PNTHYALHFYAGTHGOFLRDRIDYAQSRGAAI FVSEWGTSDASCNGGPFLPESQT
N1 (221) PNTHYALHFYAGTHGOFLRDRIDYAQSRGAAIFVSERGTSDASGNGGPFLPESQT
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oelN1 {338) PIKLSDLOVRY YFHDDGKPCANLFVDMANVGPNNIVISTGTRARSTDRANRYVLY
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Fig. 2. Amino acid sequence analysis of celV2 and
ceN1. The DNA sequence of celV2 and
celN1 was deposited into Genbank data

base with an accession number of
FJ89033, FJ89034, respectively.
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Fig. 3. Agarose gel electrophoresis analysis for insert
gene confirmation  of  enzymelNeol,  Xhol)
digestion of fusion gene. lane 1 : CelV2 PCR
product, lane 2 : CelN1 PCR product, lane 3 :
CelV2 fusion gene digested enzymel\eol, Xhol).
lane 4 : CelN1 fusion gene digested
enzymel\col, Xhol), lane 5 : pET22b(+) gene
digested enzyme(Neol, Xhol)
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Az CelV2sk CelN1<2 E. coli BL21(DE3)®]
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34 E coli BL21(DE3)olA &E Mx=gt
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Fig. 4. SDS-PAGE(Lane1-3) and CMC-SDS-PAGE
(Lane4-6)  analyses of His-CelV2 and
His—CelN1  fusions expressed in  E ool
BL21(DE3). Lane 1: total cell lysate of vector
control (PET220(+)), lane 2 total cell lysate of
His-CelV2 fusion(pET22b—celV2). lane 3 total
cell lysate of His-CelN1 fusion(pET220-celN1).
lane  4total  cell lysate  of  His-CelV2
fusion(pET220-CelV2). lane 5 total cell lysate of
His-CeIN1  fusion(pET22b—ceIN1). lane 6 total
cell lysate of Erwinia carotovora ATCC

15713
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Fig. 5. SDS-PAGE analyses of purification of fusion
protein using Chelating Excellose® Spin
Kit. lane 1: purified His—CelV2 fusion protein,
lane 2: purified His—celN1 fusion protein.
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Fig. 6. Optimum temperatiure of (a)CelV2, (b)CelN1
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