Research Paper —

Acta Microbiologica Sinica
52(2):177 - 183; 4 February 2012
ISSN 0001 -6209; CN 11 -1995/Q

http: //journals. im. ac. ecn/actamicrocn

NCgl1221

1 1 1 1* 2%
! 226001
? 210002
o ¢ ] C NCgl1221
N G C NCgl1221 B -
o PET-NA PET28a Rosetta ( DE3) pLysS IPTG
SDS-PAGE ~ Western blot o
B- . B- . ¢ ]
B- C
B- - [ ] C NCgl1221
56 kDa
(Corynebacterium glutamicum) (- NCgl1221
1 Q933 tA :0001-6209 (2012) 02017767
DNA
7 (Ice

nucleation protein  INP)

1986 Freudl (Autotransporter proteins ATs)

o

( Corynebacterium glutamicum)

NCgl1221

“363 ”(2006AA020301) ; (30972628)

o Tel: + 8651385051728 ; E-mail: zwei@ ntu. edu. cn; njsdyd@ 163. com

o E-mail: juanwenyy@ yahoo. com. cn

(1983 -)
:2011-09-07; 2011-11-14



178 Wenjuan Yao et al. /Acta Microbiologica Sinica(2012)52(2)
°, 30°C LB o
NCgl1221 pMD-eAmylase ( B- )
N ', NCgll221 o
423 C 1.1.2 DNA N
NCgl1221 C NCgl1221 N (NBT) 5- 4- 3-
10 NCgl1221 N - (BCIP) Promega o Ex—
Tag DNA . Nde T
o BamHI . Hind Il T4 DNA TaKaRa
NCgl1221 . DNA
MBI o FLAG M2 Sigma
B- o IeG Promega
Alexa Fluor 488 IegG(H + L)
1 Molecular Probes o
o « MF51
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DH5a Rosetta 1.2 C- NCgl1221
(DE3) pLysS  PET28a Novagen o 1.2.1 o1 o
1 PCR
Table 1 ~ Primers used for amplifying the PCR products
Primer name Primer sequence (5°—3°) Size/bp Restriction site underlined
N1 5"-GTTGTTCATATGCGTATTATCAAG3~ 24 Nde 1
N2 5’-CACCGTAGTGGGCACTGTCATC3~ 22
N2a 5"-GCTGCCACCTCCACCGCTACCGCCGCCTCCCACCGTAGTGGGCACTGTCATC3 52
N2b 5’-GTTGTTGGATCCGCTGCCACCTCCACCGC3~ 29 BamHI
N3 5’-GTTGTTGGATCCATGGCTCCAATCCCCGG3” 29 BamHI
N4a 5’-CTTATCGTCGTCATCCTTGTAATCTCAATCAAACGGGTTTG3 41
N4b 5-GTTGTGAAGCTTCTTATCGTCGTCATCCTTG3~ 31 Hind Il
1.2.2 C- NCgl1221 cAmylase N3  N4da PCR
ATCC 13869 DNA N3 BamHI N4a FLAG
DNA PCR C (DYKDDDDK) . PCR 195°C 30 s 53°C 50 s
NCgl1221 N1 Nde I . PCR 72°C 1 min 30 s 30 ;72°C 5 min. PCR
195°C 30 s 58C 40 s 72°C 1 min 15 s 26 N3  N4b N4b
;72°C 5 min. PCR Hind .. PCR :95C 30 s 58C
N1 N2a PCR N2a 40 s 72°C 1 min 30 s 26 ;72°C 5 min.
(Gly4Ser)2 > PCR 195°C AF.
30s 52°C 50 s 72°C 1 min 15 s 30 ;72°C 1.3
5 mino PCR Nde I \BamHl  Hind
N1 N2b N2b PCR NL  AF
BamHI PCR 195C 30s 56C 40s 72C PET28a DHS5«
1 min 26 ;72°C 5 min. 50 mg/L
NL. PCR
1.2.3  B- pMD- o PET-NA.
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1.5 PET-NA. PET-NA
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10 g/L PBS 0Dy, DNA PET28a
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FLAG ) 1.5 h.PBS 2.2
(1:300 Alexa Fluor 488 PET-NA Rosetta
IgG) 1.5 he (DE3) pLysS PET28a
PBS 5 o 18C
494 nm, 0 hv4 h.10 h
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(pH 5.0) 37°C 5 min, ?5_-“ 3 j
100 pL 37°C 30 mino 3
10 min DNS \
’ 50—’ |
I mg o -
1.8 1 SDS-PAGE  Western blot
100 mL Fig.1  The SDSPAGE and Western blot analysis of the fusion
15 g /L LB 250 mL protein. M marker proteins with the sizes shown. 1 E. coli cells
transformed with PET-NA without IPTG induction; 2 E. coli cells
37°C o

. 13
Dubois o

transformed with PET-NA after 4 h of IPTG induction; 3 E. coli
cells transformed with PET-NA after 10 h of IPTG induction; 4
Western blot analysis of the fusion protein using the primary mouse
antiFLAG M2 and the secondary goat anti-mouse IgG conjugated
with alkaline phosphatase.
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Fig.2 The display of B-amylase on E. coli cell surface as observed
by fluorescence microscopy (400 x ). A: the phase-contrast
micrograph of E. coli Rosetta( DE3) pLysS cells harboring PET28a;
B: the immunofluorescence micrograph of E. coli Rosetta (DE3)
pLysS cells harboring PET28a; C the phase-contrast micrograph of
E. coli Rosetta (DE3) pLysS cells harboring PET-NA; D the
immunofluorescence micrograph of E. coli Rosetta( DE3) pLysS cells
harboring PET-NA. Cells were labeled with mouse antiFLAG M2
antibody followed by Alexa Fluor 488-conjugated goat anti-mouse

IgG.
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Fig.3 Flow cytometric analysis of recombinant E. coli cells. Cells
were labeled with mouse anti*LAG M2 antibody followed by Alexa
Fluor 488 -conjugated goat anti-mouse IgG. Shaded area cells harboring
the empty plasmid PET28a; Unshaded area cells harboring the
plasmid PET-NA.
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Fig.4 The activity of B-amylase displayed on the E. coli cell
surface under different induction time. The recombinant E. coli
cells harboring PET28a (diamonds) or PET-NA (squares) were
collected every 2 h after IPTG induction to determine @-amylase
activity. The activity was quantitatively measured by the DNS
method. The data points represent the mean value and standard

deviation of three independent experiments.
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Fig. 5 Starch hydrolysis profile by recombinant E. coli. The
recombinant E. coli cells harboring PET28a (diamonds) or PET-NA
(squares) were cultured in 100 ml LB medium with 15 g/L starch at
37°C. The medium was collected every 3 h to determine the amount of
total sugar. The data points represent the mean value and standard

deviation of three independent experiments.
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A novel bacterial cell-surface display system based on
NCgl1221 from Corynebacterium glutamicum

. 1 . 1 . 1 . 1% . 2%
Wenjuan Yaoo Wenjun Fan'  Xiaole Xu'  Wei Zhang Xiaozhao Deng
" Department of Pharmacology Nantong University Medical College Nantong 226001 China

? Center of Disease Prevention and Control Nanjing Command Nanjing 210002 China

Abstract: Objective To develop a novel Escherichia coli cell surface display system by using C—erminally truncated
NCgl1221 as the anchoring protein  which greatly enriched or optimized the bacterial displayed systems. Methods We
amplified the sequence of C-terminally truncated NCgl1221 and B-amylase and constructed the fusion expression vector.
Then we transformed the recombinant plasmids PET-NA and PET28a into Rosetta (DE3) pLysS. The fusion protein
expression was induced by IPTG and identified by SDSPAGE and Western blot analysis. The IPTG induced strains were
immunostained and investigated by fluorescence microscope and flow cytometry to detect the displayed B-amylase. Finally

we analyzed the activity of B-amylase and starch hydrolization in order to determine whether the displayed B-amylase has
the activity or not. Results The fusion protein was successfully expressed in E. coli and the active B-amylase was
displayed on the cell surface by fusing it to the C terminus of the anchor. The recombinant strain displaying B-amylase can
utilize soluble starch in the medium. Conclusion A novel E. coli surface display system by using C~erminally truncated
NCgl1221 as the anchor motif was successfully developed. The active enzyme with a molecular size of 56 kDa was
displayed on E. coli by this system which provided the basis for the application of the system in whole-cell biocatalyst or
biosorbent.
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