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Table 1. The primer sequences for PCR

Target Gene Sequence of Primers (5°— 37)
16S rRNA F:GTAGTCCACGCTGAAACGATGATG
R:CTGTCCCGAAGGAAAACTCTATCT
cps2A F:CGTCAACCGAAGCACTG
R: GATCCATCCGACCTGTCC
cps2B F: TCGTTATGCCTTGATAGAAT
R: ATTTACTTGCGTGTAACAGC
cps2C F: TTTGCAGGCAGGATCTTATC
R: GGCTTCCTCTGGCTGTTTAT
cps2D F: AAAGCAAGGGATAAGATTACAGG
R: TTTACGCAAGGTTTCAAGCA
nanA F: TACCAGTCTCTGTGGCGGGC
R:GCTGGCTCTTCGCCGGATGT
cbpA F:GCTTGACTCAACAGCAACCGCC
R: TGGAGCCATCCTGTCGCCAT
IytA F: CCTCAAGTCGGCGTGCAACCA

-

: TTCCAACCGCCCCCAACGTC

cps promoter F: GAAGATCTAAGAAATCCTCTGATATCTTCTTCC
R: TCCCCCGGGCATGATTAACACCTATACATTGAAC

cps promoter—ps2A F: AAAAAGATTATACCACATTGTGTAC
R:TCTACCCTCCATCACATCCTGTATA

F: Forward; R: Reverse.
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Figure 1. Detection of capsular polysaccharides in different
strains by Western blotting. Lane 1: R6; lane 2: SPY1; lane 3:
D39 ACPSH672; lane 4: D39.
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Figure 2. Detection of differential expression of cps genes between
wild strain D39 and mutant strain SPYl by real — time
quantitative PCR. A: Real - time quantitative PCR of ¢ps24,
cps2B, ¢ps2C and cps2D; B: Real — time quantitative PCR of
cbpA, IytA and nanA.
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(A) M 1 2 (B) M 1

B 3. cps RAFHIBHFRFINF BRI EBMEHRANEE
TEE
Figure 3. Amplication of fragment cps promoter (A) and double

digestion of recombinant plasmid (B). A: Lane 1: cps promoter”’ ;

Lane 2: ¢ps promoterspn; M: DL2000 DNA Marker; B: Lane 1:

pEVP3—ps promoter”™ ; lane 2: pEVP3ps promoter” digested with

Sma T and Bgl 11; lane 3: pEVP3ps promoter™ ! ; lane 4: pEVP3—
cps promoter™ ! digested with Sma I and Bgl 11; M: DL2000 DNA
Marker.
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Figure 4. Detection of p-galactosidase activities in
recombinant vector-transformed strains. A: 1: D39pEVP3-

9

cps prommerD3 ;21 SPY1pEVP3—<¢ps promulermg: 3:

SPY1pEVP3—<ps promoter™'; B: 1: D399pEVP3-ps

pmmolermg ; 20 D39pEVP3—<ps promotersml.

pEVP3—¢ps promoter™ [¥] 3% [ &5 ¥y HE4T T WL 4¢. 1
BS Fis, SPY 1 B bk 3 e ik 2%, 15 R6 1 B R AR 1
SPY1-pEVP3—ps promoter”™ 15 ¥k 3 I 75 ULk 52, 5
SRR D39 B AR KA o H IR AT W eps # YL T
MRS 1 7 5 R R AR 313713 T—C 2§ 8k R
N

5. SPY1 E SPY1-pEVP3—<ps promoter®™ ™" & ¥k 8935 &t 18 55 & (12000 x)
Figure 5. Transmission electron micrographs of SPY1 and SPY1-pEVP3-¢ps promoter™ ! strains (12000 x ). A: D39; B: R6; C:

SPY1; D: SPY1-Pevp3-cps promoter” .
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A eps BT 1 )3 8 7 15 41 /U4 313713 T—C

6. = A S HEBK E B0 3E BE AR Ak 45 R (1000 x)
Figure 6. Neufeld test of different pneumococcal strains (1000 x) . A: D39; B: R6; C: SPY1; D: D39pEVP3-ps promoter™ ; E: D39-pEVP3 -

¢ps promoter™”"!' (NC_008533. 1 313713 T—T) ; F: D39pEVP3<ps promoter® "' (NC_008533. 1 313713 T—C) .
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Abstract: [Objective] To determine if the point mutation of nt313713 T — C in the promoter region of capsular
polysaccharide biosynthesis (cps) operon is responsible for the deficiency of capsular polysaccharide in S. pneumoniae
SPY1 strain. [Methods] Western blot was used to compare the amounts of capsular polysaccharide between the wild-type
strain and SPY1 strain. Real-time quantitative PCR was used to determine transcription levels of the first four genes of ¢ps
operon, cps2A, cps2B, ¢ps2C and ¢ps2D. The lacZ gene was used as a reporter gene to report the strength of the promoters
on cps transcription. The ¢ps promoter was amplified by PCR from the wild-type strain or SPY1 strain. The amplified
fragments were cloned into shuttle vector pEVP3, transformed into S. pneumoniae D39 or SPY1 strain. The transcription
activities of the promoters on capsular polysaccharide biosynthesis were determined by using B-galactosidase as the
reporter. Transmission electron microscopy and the Neufeld test were used to reveal the changes in capsule. [Results]
Compared to that in the wild-type strain, mRNA levels of the cps genes were significantly decreased in SPY1 strain. The
amount of CPS was also decreased in SPY1 strain. B-galactosidase activities in SPY1-pEVP3-cps promoter™ "' and D39-
pEVP3—<ps promoter””"' were decreased by about 79% and 76% , respectively, compared to that of the control.
Transmission electron microscopy showed that the amount of the capsular polysaccharide of SPY1pEVP3-ps promoter””
strain was restored to the wild<type level. In addition, capsular polysaccharide was absent in the D39pEVP3-—ps
promoter” " (NC_008533.1 313713 T—C) strain as determined by Neufeld test. [Conclusion] The point mutation of
nt313713 T— C in the c¢ps promoter region results in a significantly reduced transcription of the ¢ps genes, which is
responsible for the significant reduction or even absence of the biosynthesis of capsular polysaccharide in SPY1 strain.

Keywords: Streptococcus pneumoniae, capsule, point mutation

(A 3C 53 i < 7K I )
Supported by the Joint Specialized Research Fund for the Doctoral Program of Higher Education (20135503110004)

" Corresponding author. Tel: +8623-68485216; E-mail: apoe@ 163. com
Received: 13 October 2014 /Revised: 5 January 2015



