Short Communications —

Acta Microbiologica Sinica
52(3) :396 —401; 4 March 2012
ISSN 0001 -6209; CN 11 -1995/Q

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

610031
o ¢ ] A 1 PCR
hasABC pJR700 hasABC
pXL32; pXL32 (Kanamycin kan) 37°C
kan 30°C 37°C RT-PCR
hasABC Bitter-Muir . ¢ )|
34% . ¢ 1 pJR700
1 Q933 tA :0001-6209 (2012) 03-6396-06
( Streptococcus equi subsp.
Zooepidemicus GCS ) .
(Hyaluronic acid HA)
1-2
o DeAngelis ’
1993 o
(Hyaluronic acid synthase Has)
( Escherichia coli) * . ( Bacillus
subtilis) < ( Lactococcus lactis ) ° 1
(Agrobacterium sp.) ’
1.1
1.1.1 : pJR700 Georgia
Dr. Eichenbaum Kan
(31070117) ; (SWJTUL1ZT25)
o Tel: +8628-87600990; E-mail: xueruli@ sina. com
(1986 -)

120110927, :2012-01-09



ol (2012)52(3) 397
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hasABC kan 70 wg/mL 0
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’ (E. coli) DHS5« ) Clal T4 PCR
. (
1.1.2 THY «C ) ): DNA
3% Tod-Hewitt 0.2% Yeast extract; THY D- (Sigma );
:THY 1.8% DNA (Epicentre ); RNA
4% 1.5% 0.2% KH, PO, (Ambion ) ; Superscript Il
0.06% MgS0O, 0.02% NaCl pH7.0; DH5« (Invitrogen )
: LB (Luria-Bertani) 1.2
37°C 30°C ; Vector NTI Advance™ 11 (Invitrogen
220 r/min 37C ; ) ( Do
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Table 1 Primers used in this study
Primers Location Sequence(5’— 37) Restriction site
XLS2 hasABC GGGGGATCGATGAGCTCCTTATAGAATTGCTTTG Cla 1
XLR2 hasABC GGGGGATCGATGTGAGATACCAATCCTCTAG Cla |
XLS3 hasA GAGCTCCTTATAGAATTGCTTTG
XLR3 hasA GATACCTTAGTACAGTTAGCTAC
XLS4 recA AAAATTTGGTGATGAACGTC
XLR4 recA CCTTTTATTTGTGTTGTTCC
1.3 hasABC XLS2 XLR2 DNA PCR
hasABC Clal PCR pJR700 T4
1.3.1 DNA pX132
DNA Epicentre kan 37C
MasterPur™ DNA kan 37°C
o 1:100 kan
1.3.2 3-5 1:100
8 kan 30°C
0.6% THY 37°C 1:30 1: 100 kan 3-5
( kan 37°C
0.6% 100 pg/mL ) . kan
37C (0D,)0.20 —0.3 4C kan 37C kan
10 min 15% kan
15% o
-80°C . 1.4 RT-PCR hasABC
1.3.3 ; ’
pJR700 1 mL Qiagen RNA
hasABC 1 Ambion RiboPure RNA
GenBank RNA. RT-PCR
Vector NTI Clal hasA recA Invitrogen
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Fig.1 The strategy of constructing the hasABC recombinant strain. The plasmid (depicted as a circle A) bearing streptococcal hasABC gene was

constructed as described in Materials and Methods. The DNA fragment of hasABC was subcloned into the pJR700 plasmid at Clal sites. This plasmid

contains a pBR322 origin of replication that is active in Escherichia coli at 37°C

30°C but not at 37°C

a temperature-sensitive gram-positive origin of replication active at

and a kanamycin resistance gene for selection. The recombinant plasmid pJR700/hasABC was transformed into S. zooepidemicus

strain with electroporation. The homologous recombination (B) was induced by growing the bacteria at 37°C  and transformants were selected according

resulting in

to kanamycin resistance. A second homologous recombination event was triggered by growing bacteria at 30°C  without antibiotics (C)

excision of the indicated fragment leaving the organism kanamycin sensitive in streptococcal duplication hasABC gene or wild type in streptococcal (D).
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Fig.2 The analysis of streptococcal hasABC by Vector NTI(A) and agarose gel electrophoresis (B and C). hasABC: PCR product of
hasABC; pXL32: recombinant plasmid; pJR700: thermosensitive delivery vector; M: DNA marker. sM: superhelical DNA marker.

2.2 hasABC RNA recA PCR
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Fig.3 Analysis of hasA genes expression in wild-type strain and hasABC
recombinant by RT-PCR. Total RNA was loaded (1 wg/well) on an
agarose gel. RT-PCR products obtained with recA-specific primers (used
to control for equal amounts of RNA template) or with hasA-specific (Has)

primers were analyzed by agarose gel electrophoresis. Wild-type: wild—

type strain; Recombinant: hasABC recombinant strain.
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Fig.4 Accumulation of HA in shake flask culture broth of wild-type o
strain and hasABC recombinant strain. Recombinant ( 1)
recombinant (5) and recombinant(10) were 1 passages 5 passages pJR7OO Georgia
and 10 passages of recombinant strain respectively. HA production by .
Dr. Eichenbaum o

stains and HA mensuration were to see Materials and Methods. 5 mL

of seed culture medium was transferred into 50 mL. HA Fermentation

medium and inoculated on a rotary shaker at 220 r/min and 37°C for

18 h. The HA concentration was measured by the carbazole method

based on uronic acid determination.
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Constructing duplication hasABC of chromosome
recombinant in streptococcus equi subsp. zooepidemicu

Xiaoling Lan Bo Zhang Xueru Li° Yao Li Tailin Guo Tao Meng Yaoyao Ren
Nanping Jiang
School of Life Science and Engineering Southwest Jiaotong University Chengdu 610031 China

Abstract: Objective To investigate the possibility of increasing the yield of hyaluronic acid by constructing duplication
hasABC of chromosome recombinant in Streptococcus equi subsp. Zooepidemicus with a thermosensitive delivery vector
system pJR700. Methods We amplified a 4147 bp DNA fragment of hyaluronic acid synthase operon hasABC genes from
chromatosome of S. zooepidemicus using PCR. This DNA fragment was subcloned into the pJR700 at Clal sites to result in
recombinant plasmid pXL32. The recombinant plasmid was transformed into S. Zooepidemicus by electroperation. The
homologous recombination was induced by growing the bacteria at 37°C  and transformants were selected according to
kanamycin resistance for 3 rounds. Then the culture was shifted to grow at 30°C without antibiotics for 4 rounds to induce
excision of the pJR700 indicated fragment. Colonies with kanamycin sensitivity were selected by plating on THY agar at
37°C. The hasABC recombinant of S. Zooepidemicus was identified through RT-PCR with primers homologous to the
flanking regions. HA titers were measured by the modified carbazole assay. Results We constructed successfully the
duplication hasABC of chromosome recombinant of S. Zooepidemicus and the HA titer production by recombinants
harboring duplication hasABC was 34% higher than that of the wild type at 24 h in shake flask culture. Conclusion The
thermosensitive delivery vector of pJR700 could be used to construct the streptococcal hasABC recombinant strain for
increasing the yield of HA in S. Zooepidemicus.

Keywords: Hyaluronic acid synthase operon thermosensitive plasmid hasABC recombinant strain streptococcus equi

subsp. Zooepidemicus
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