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1 PCR
Table 1 ~ PCR primers used in this experiment

Name of primers Sequence (5°—37) Introductions
TF1 CTGCTSAASAASATGTWCCCSGAAG TF1/TR1: Chromosome walking PCR primer for partial conserved
TR1 ACCACGATGGGATCGATCGACRAACA sequence of H. salina DSM 5928" 1eaABC (2515 bp)
TF2 TCTTGCGATCGTTGGCAATC TF2/TR2: Chromosome walking PCR primer for the entire sequence of H.
TR2 TGATTGAACATCATGAGCTC salina DSM 5928" teaABC (3291 bp)
AF TACCGCGAGACCCACGCTCA AF/AR: Primer of PCR lication f . 481 b
AR GACGCCGGGCAAGAGCAACT - rrmer-o amplication for amp” gene( P)
KF TGGCCTGTTGAACAAGTCTG o o ,
KR GAGAAAACTCACCGAGGCAG KF/KR: Primer of PCR amplication for kan" gene(205 bp)
RF CATCATCGACGGCCAGGAGAAC RF/RR: Primer of PCR amplication for Red recombination DNA fragment
RR GATGGAGGTGCCGGAGATCAC (1802 bp)

1.1. 4 : TaKaRa DNAiso Reagent Code:
D305A. TaKaRa LA Taq'" DNA Polimerase Code:
DRRO02A .TaKaRa Genome Walking Kit Code: D316,

TaRaKa Taq Code: DROOLA (
) o
1.1.5
Biomol GmbH o L-
o . TP600
PCR ( ( ) ) UV-9600
/ (
) P230 (
) Lengend RT + ( Thermo
Fisher ) BIOTECH-H0BGZ (
)o
1.2 H. salinaDSM 5928" teaABC
H. elongata DSM 2581"  teaABC ( GenBank
AY061646) TF1/TR1
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salina DSM 5928" DNA TaKaRa LA

Tag™ DNA Polimerase Code: DRRO02A TaKaRa

Genome Walking Kit Code: D316,
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1 Red
Fig. 1

DNA
Construction of Red recombination DNA fragment. UP and
DS are homologous with targeting knockout gene; kan' comes from
plasmid pET28a-LIC; teaA

teaB and teaC are targeting knockout

gene DNA fragment.
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Fig.2 The organization of H. salina DSM 5928" teaABC gene.

2 H. salina DSM 5928" H. elongata DSM 2581" TeaABC
Table 2 Comparison of TeaABC structure similarity between H. salina DSM 5928" and H. elongata DSM 2581"

TeaA TeaB TeaC
Protein characteristics H. salina H. elongaia H. salina H. elongaia H. salina H. elongata
DSM 5928" DSM 2581" DSM 5928" DSM 2581" DSM 5928"  DSM 2581"
The similarity of nucleotide (% ) 86 88 88
The similarity of amino acids (%) 85 86 92
Size (kDa) 36.6 38.3 21.5 22.2 45 45
The proportion of acidic amino acids (%) 19.7 17.9 8.9 9 4.4 4.2
The proportion of hydrophobic amino acids (%)  49.2 48.1 62.2 60.7 73.6 73.4
2.2 Red (kan") Red DNA
o Red DNA DNA
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2 10t
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. T -
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PCR Fig.3 Ectoine absorption rate of H. salina DSM 5928" (teaABC ™).



L (2012)52(5) 665
5928" 6.38( £0.12) mg/g.  (£0.09) g/L.d.
min Red
0.64( £0.08) mg/g. min.1.13( £0. 13) H. salina DSM 59287 (teaABC ")
mg/g. min  1.14( £0.11) mg/g. min. RedlRed3 C 3). (2.51
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14
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4 4h g/Lo
18 h o
21.83( £0.78) g/L(18 h). (22 1.56( £0.05)
h)
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Fig.4 Time course of ectoine fermentation by H. salina DSM 5928" (teaABC ™).
3 H. salina DSM 5928" (teaABC~) H. salina DSM 5928"
Table 3 Comparison of ectoine fermentation parameters between H. salina DSM 5928" (teaABC ™) and H. salina DSM 5928"
Fermentation parameters H. salina DSM 5928" (teaABC ™) H. salina DSM 5928"
The extracellular concentration of ectoine (g/L) 6.59( £0.07) 4.22(x0.17)
The intracellular concentration of ectoine (g/L) 2.51( £0.16) 2.41( £0.08)
The total concentration of ectoine (g/L) 9.10( £0.08) 6.63( £0.08)
The synthesis efficiency of ectoine(g/L. d) 9.93( £0.09) 7.58( £0.10)
salina DSM 5928" teaABC .
3 Red teaABC
H. salina DSM 5928" (teaABC ™)
PCR H. salina DSM 0.64( £0.08) mg/g. min
5928" teaABC H. H. salina DSM 5928" (6. 38
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chromosomal genes in Escherichia coli K42 using PCR

Construction of ectoine absorption defective mutant for
efficient ectoine production

Rui Xu Linghua Zhang

Environmental Science and Engineering College Dalian Maritime University Dalian 116026 China

Abstract: Objective To further enhance ectoine (1 4 5 6-+etrahydro2-methyl<4— pyrimidinecarboxylic acid)
synthesis efficiency. Methods We cloned Halomonas salina DSM 5928" teaABC gene of ectoine-specific transporter
TeaABC by walking PCR and constructed ectoine absorption defective mutant H. salina DSM 5928 (teaABC ™) by Red
recombination technology. Results The total concentration of ectoine and productivity in a 10 L fermentor were 9. 10
( £0.08) g/L and 9.93 ( £0.09) g/L.d. Conclusion The ectoine absorption defect mutant H. salina DSM 5928
(teaABC ™) compromised the negative feedback regulation of ectoine synthesis which can significantly improve the
efficiency of ectoine production.

Keywords: H. salina DSM 5928" ectoine teaABC Red recombination absorption defective mutant

Supported by the National Natural Science Foundation of China (20776021)
" Corresponding author. Tel/Fax: +86-411-84723926; E-mail: dlzlh2008@ 163. com
Received: 4 November 2011/ Revised: 20 January 2012





