GO /R - EE SEBFIFE SCKo BRBSTUHEMBAREIE
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn April 25, 2017, 33(4): 692-698
DOI: 10.13345/j.cjb.160362 ©2017 Chin J Biotech, All rights reserved

- EMBEMETZMAL -

SCK6
FEE, FEE, AZ%, 287, KEXK

430062

SCK6 . , 2017, 33(4): 692—698.

Li XZ, Lu ZH, Zhou YL, et al. Preparation and transformation optimization for supercompetent B. subtilis SCK6 cells. Chin J
Biotech, 2017, 33(4): 692—698.

) ) s

B OB REFRFAAMNELRAMTAME, ALt Zonsdl, L 2AGFREONEA
KEE. R, MCKHHE, #&FFRATEH QBRI RA T 2 Wﬁmiﬁ#ﬁﬁé%&ﬁk% 4
BRAERRL. FFANRE. REERFARKRTER &N LM, ARTAREETEN, SR2RH,
AERFEGH INBRASKRFTNLBEAEFNERZLS, TUMBENHERG 442 L4, N 1.5%8 K8
$2h, BT AWK EIIREG 2154 A KMATE Escherichia coli GM272 &R 64 i 42 T it — 48 5 4%
WHE 3E A, GARKEMHH & SCK6 4R %A, L6 R4 pDG1730, 2% T Ak %] 10° CFU/ug,
A RRACH FHRZT 2ARETR, ARTHEFRATAGBY QRS TRZRT A,

: REFIAFE, ComK AR, A#, &ZA, pDGI730

Preparation and transformation optimization for
supercompetent B. subtilis SCK6 cells
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Abstract:  Bacillus subtilis is Gram-positive aerobic bacterium and widely used as a heterologous protein expression host
because of its safety and high protein secretion property. However, comparing to Escherichia coli, the low transformation
efficiency limits the application of B. subtilis as a host cell for directed evolution of heterologous enzymes. Therefore, we
optimized the competent cell preparation conditions for conventional plasmid, including the alteration of the medium, the
concentration of inducer, the plasmid type, and other parameters. Compared with the original LB medium, YN medium
improved the transformation efficiency by about 4 folds. The transformation efficiency enhanced by about 2 folds under
induction with 1.5% xylose for 2 h. In addition, with plasmids prepared from E. coli GM272 strain the transformation
efficiency increased by about 3 folds. Combining all these findings, the transformation efficiency of pDG1730 plasmid
under the optimized conditions could reach 10° CFU/pg, which was 2 orders of magnitude higher than that the original. Our
findings provide references for directed evolution of enzymes and metabolic engineering in Bacillus subtilis.
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Bacillus subtilis
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B. subtilis SCK6
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Table 1 The primers used in this study

Primer name Primer sequence (5'-3")
ComKg-F TGAACGGCGCAACAATTGCC
ComKg-R GTCGACAATTTGCAGCGGCTTC

16S IRNA-F  CTGAAACTCAAAGGAATTGACGGGG
16S IRNA-R  CACGAGCTGACGACAACCATGCA

Spc-F CACCAATTGATGCGCTCACGCAACTGGTCC

GAGCTTAAGTTATTTGCCGACTACCTTG
GTGATCTC

Spc-R

- ;,/ <

s
E1 Tnfﬁgﬂésmmmsamﬁlum%Wﬂ%l
Fig. 1 The transformation efficiencies of B. subtilis SCK6
competent cells prepared using different culture media.
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Table 2 Effects of different culture media on the
efficiencies of B. subtilis SCK6 competent cells

Medium CDM MD LB YN
Overnight ODgy 0.855  5.607 5.218 7.220

Induced 2 h ODgyy ~ 0.831 2799  2.058  2.703
Efficiency (CFU/ug) 1.0x10° 1.1x10* 8.0x10° 4.5x10°*
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Fig. 2 The transformation efficiencies of B. subtilis SCK6
competent cells prepared under induction with different
xylose content. The xylose concentrations from left to right
were 0.5%, 1.0%, 1.5%, 2.0%.
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Table 3 Effects of different xylose concentrations on the
efficiencies of B. subtilis SCK6 competent cells

Xylose
concentration (%) U L L 2l

Induced2h ODgpy 2975  2.766  2.602 2518
Efficiency (CFU/ug) 8.45x10° 3.55x10* 1.52x10° 4.65x10"

40 - 36252

205534

0.5 1.0 1.5 2.0
Xylose concentration (%)
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HRKE

Fig. 3 Detecting the transcriptional level of comK gene

under different xylose concentrations using fluorescence
quantitative PCR.
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Table 4 Comparing the transformation efficiencies of
different plasmids with or without methylation

Plasmids pDG1730 pHTOl pBSIC
Efficiency ~ From GM272  6.4x10° 3.8x10° 1.1x10°
(CFU/ug)  From Trans5a  2.0x10° 1.2x10° 3.0x107
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pHTOI from | pHTO1 from
Trans5a GM272
pBSI1C from pBSIC from
Trans5a GM272
pDG1730 pDG1730
from Trans5a from GM272

&% ol

4 TREPAENURIBERREENL SCKe HIFELIHR

Fig. 4 The transformation efficiencies of B. subtilis SCK6
competent cells when transformed using three plasmids with
different methylation. The left side of the figure is the
plasmid derived from the Trans5a strain, and the right is from
the GM272 strain.

Bsp 1191 Xhol
Bsp 1191 Ahd 1
At 11
Munl Afl 11
Spck
Bm pHTLO1

Xbal Ctal gpal
Bma HI

Bl 5 BUERH pHTO1 HIREE
Fig. 5 The schematic diagram of alteration of pHTO1 plasmid.

6 HARIAERUEERE R BRI LR F
Fig. 6  Effects of different resistance genes on the
transformation efficiencies. The left and right plates are the
transformation results of pHTLO1 and pHTO1, respectively.

25 GARLEESREETHERTEHR
4

SCK6

YN 1.5%
2 h GM272



FEE F/MEFHITE SCKo BRBZEHSHIELRMGMML

LB 1.0% 7 5
2h Trans5a
3 Trans5a
12 GM272 pDG1730
GM272 10° CFU/pg
5 pDG1730
pHTO1 pBS1C pBE980b  pHY300plk

B 7 AREBRAAEMNAFESREFGTH &RZSELHBRE

Fig. 7 Detecting the transformation efficiencies of B. subtilis SCK6 competent cells with different plasmids under original and
optimized preparation conditions. Left panel: plasmids extracted from the Trans5a strain, LB medium, and induction with 1.0%
xylose. Right panel: plasmids extracted from the GM272 strain, YN medium, and induction with 1.5% xylose. (A) pDG1730
plasmid, 1 ng/uL. (B) pBE980b plasmid, 20 ng/puL. (C) pHY300plk plasmid, 20 ng/uL. (D) pHTO1 plasmid, 5 ng/uL. (E) pBS1C
plasmid, 5 ng/uL.

x5 TRBKNAERUFESEFGTHERZTMEMURE
Table 5 The transformation efficiencies of B. subtilis SCK6 competent cells with different plasmids under original and
optimized preparation conditions

Plasmids pDG1730 pBE980b pHY300plk pHTO1 pBS1C
; Original conditions 2.300x10* 9.000x10° 2.410x10* 6.000x10° 4.000x10”
Efficiency (CFU/ug) . . 5 a 5 a 3
Optimized conditions 1.424x10 2.270%10 1.400x10 1.060x10 8.800x10

3 Wik >
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