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1.1.2 C+Y TSA Omiga DNA
CPMS DNA PCR TaKaRa
erm CSp Morrison
DA FCS  Gibco 1640 1
Hyclone Trypsin Diffico RNA
1
Table 1 The primer sequences for amplifying different genes
Gene Primers 5'—3’
Pl ACGATGACGAGCGACTTT
P2 AGCAGAATTAGCGAGAAA
P3 ATCAAACAAATTTTGGGCCCGGCTTGCCCTTTGTCCATTA
P4 ATTCTATGAGTCGCTGCCGACTTTAGACATGCAGGGACAA
erm forward CCGGGCCCAAAATTTGTTTGAT reverse  AGTCGGCAGCGACTCATAGAAT
clpE forward GCTTCGGTCTTTCCTGTA reverse CTGATAGTATGATTCGCTTT
ply forward GCACCACTATGATCCAGCAGTA reverse CAGGCTTGCCGATTTCCTATAC
IytA forward CAGGCACCATTATCAACAGGTC reverse  ACGCACACTCAACTGGGAATC
psaA forward CTAAAGCCTATGGTGTCCCAAG reverse  CGGTCATCCACATTGATTCTAC
pspA forward CTAGGAAAGAGCAACAGGACTTG reverse TCGCTAGTGCTACCTTTAGAGTTG
nanA forward AGTCTCTGAAGAAGGCTGGCTCT reverse GAGCAGTGGTATTTGGAACGTC
16S rRNA forward GTAGTCCACGCTGTAAACGATGAGT reverse  CTGTCCCGAAGGAAAACTCTATCT
1.1 1.5
PCR D39 clpE- D39 AclpE C+Y
UP PI1 P3 cpE-DW P4 P2 CMP8 37°C 12 h 20mL C+Y
erm P3 P4 22~23 erm 37C OD
5%
erm 3 1.6
PCR P1 P2 3 D39  AchpE C+Y
ODyy, = 0.498 1 x 10° CFU/mL 24
BALB/c 2 12
L.3 100 1L D39 100 pL A clpE
-70°C D39 200 pL CT™M 1 x 10° CFU/mL,
10mL C+Y I mmol/L.  CaCl, 2 g/L
BSA 0Dy, =0.08 ~ 1.7
0.1 CSP 30 min 37C A549 HUECV 24
90 min 0.25 mg/l.  TSA 2 x 10"/ 5% 10°/
37C 24 ~48 h PBS 7.2 3
0.25 mg/L C+Y 37 10° CFU/mL 1640
DNA 10% FCS 10" CFU/mL bacterium/cell ratio 10:
1.4 1 1 mL 24
PCR D39 clpE 2 h
A clpE DNA erm PBS 3 1 mL 1% FCS
clpE erm 780 bp clpE 303 10 pg/mL 200 pg/mL 1640 24
bp P1 P2 UP-erm-DW 1552 bp lh PBS
P1 P2 UP-erm-DW 3 100 pL. of 0.25% trypsin-0.02% EDTA
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1.8 PCR mRNA
1.8.1 PCR PCR
16S rRNA
PCR PMD18-T PMD18-T
+
PCR
0D
303bp— |
1.8.2 PCR C
+Y RNA '
clpE PCR
cDNA cDNA Fig.1 PCR analysis of S. pn transformed with LFH-PCR product.
16S rRNA 95%C 10 s A Lanes M. molecular size marker Lane 1. erm of D39 negative
95°C 15 s 60°C 30 s 72°C 30 s 40 control  Lane 2. erm of CPM8 positive control ~ Lane 3. erm of
1 3 AclpE  lane 4. clpE-DW + erm of & clpE  Lane 5. clpE-UP + erm of
16S tRNA AclpE  Lane 6. UP-erm-DW fragment amplified with P1 and P2 in the
AclpE B Lanes 1. clpE of D39 Lane 2. clpE of AclpE M.
mRNA _
molecular size marker.
1.9
X +s ¢ 2.3 D39 AclpE
f Long-
rank SAS clpE
2
2 07r ——n39
0.6 —m—D39AcIpE
2.1 cIpE 0s °r
D39 CMPS8 DNA PCR g 04
cpE-DW 416 bp  clpE-UP 356 bp e g 03
780 bp 3 LFH-PCR 3 UP- gf
erm-DW 1552 bp 3 o . .
D39 0 2 4 6 8 10
t/h
clpE 'Z S.pn C+Y
22 A CIPE PCR Fig. 2 The growth curve of S. pn D39 and clpE-deletion strain in C +
D39 Y media.
IpE
e “p 2.4
780 bp 303 bp
780 b 303 b
P P <3d
Pl P2 1552 bp
=21d Long-
1-A B 3 .
rank X" =31.26 P<0.01 3

clpE erm
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Fig.3  Survival times of mice after intraperitoneal challenge.
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Fig.4  Adherence A
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of host cells by S.

pneumoniae D39 and its isogenic clpE deletion in vitro.
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Fig.5 Relative mRNA concentrations of virulence gene in D39 and its

isogenic clpE deletion were determined by real-time RT-PCR.
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Effect of clpE gene deletion on virulence of Streptococcus pneumoniae

Qun Zhang Nanlin Yin Wenchun Xu Hong Wang Dan Pang Xiaoliang Yang Yibing Yin Xuemei Zhang "
Key Laboratory of Medical Diagnostics Ministry of Education Chongqing Medical University Chongging 400016 China

Abstract  Obejctive To study the effect of clpE gene deletion on the virulence of Streptococcus pneumoniae . Methods The
clpE-deficient strain was constructed by LFH-PCR and identified by PCR and sequencing. The impact of c¢lpE mutant on the
virulence of S. pneumoniae was evaluated in a mouse model. In addition we also studied the effect of clpE mutant on adherence
and invasion of host cells. Real time RT-PCR was used to measure the mRNA expression levels of autolysin A pneumococcal
surface adhesion A pneumolysin pneumococcal surface protein A and neuraminidase. Results The clpE gene was replaced
completely by erm cassette. Mice virulence experiments showed that the median lethal time of the wide-type was 54 h whereas
that of clpE mutant was 21d P < 0.01 . Cell culture infection experiments indicated that adherence and invasion of clpE
mutant were strongly reduced P <0.05 . The expression of virulent factors in clpE mutant was lower than that of the wild-type
P <0.05 . Conclusion CIpE is involved in virulence by modulating the expressions of virulence factors.
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