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Abstract: In this study, we cloned genes coding the N-terminal region of PspA( pneumococcal surface pro-
tein A) from five of the most epidemic pneumoniae serotypes in China(FYO01, FY05, FY6B, FY19F, FY23F).
The obtained genes were respectively constructed into prokaryotic expression vector pET-27b(+), and then
recombinant plasmids pET-pspA were respectively transformed into Escherichia coli BL21(DE3) for PspA
expression. Induced with lactose, the five recombinant proteins were highly expressed and then purified by
Ni-chelation chromatography. PCR with Family special primers was carried out to identify Family of PspA,
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and Clade of PspA was identified by means of bioinformatics according to the sequencing results.
FYO01rPspA, FY6B rPspA and FY19FrPspA belonged to Clade 1 of Family , FYO5rPspA belonged to
Clade 2 from Family and FY23F rPspA belonged to Clade 3 from Family . Strong immunogenicity had
been demonstrated in mice immuned with FYO1rPspA at dose of 20 pg/mL each, of which antiserum anti-
body titer reached 1:210000. Result of western blotting showed that FY01rPspA antiserm reacted well with
Y6B rPspAand FY19FrPspA but poorly with the other two, which suggested that cross-immunoreactivity
was restricted in the same Clade. Mice immuned with FYOlrPspA protected well against FY6B, while
against FY05, FY23F was not effectively protected. The result in this study has much instructive signifi-
cance for the development of a new efficient vaccine against pneumoniae.

Keywords: Pneumococci surface protein A(PspA), Clone and expression, Cross-immunoprotection, Family
of PspA, Clade of PspA
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Fig. 1 PCR products of gel recombinant vector pET-
FYOlr PspA
: 1: DL2000 DNA marker; 2: PCR ;3

5 4: PCR .
Note: 1: DL2000 DNA marker; 2: Target gene amplified from ge-
nome; 3: PspA gene digested with Nco I, Xho [; 4: Recombinant
vector identification with PCR.
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Fig. 2 Recombinant vector digested with Nco I, Xho I
: 1: 1kb ladder; 2: pET ; 3:

Note: 1: 1kb ladder; 2: pET igested with Nco I, Xho I; 3: Recom-
binant vector digested with Nco I, Xhol.
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Fig. 3 SDS-PAGE analyse of recombinant protein

: 1: Marker; 2: ; 3: pET-FYO1PspA

; 4: pET-FYO05PspA ; 5: pET-FY6BPspA

; 6: pPET-FY19FPspA ; 7: pET-FY23FPspA

; 8: FYO1rPspA.

Note: 1: Marker; 2: Lysis solution of BL21 with pET; 3: Lysis
solution of BL21 with pET-FYO1PspA; 4: Lysis solution of BL21
with pET-FYOS5PspA; 5: Lysis solution of BL21 with
pET-FY6BPspA; 6: Lysis solution of BL21 with pET-FY19FPspA;
7: Lysis solution of BL21 with pET-FY23FPspA; 8: Purified
FYOI1rPspA.
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Tablel Typeidentification of PspA from the five serotype

FYO01 FYO05 FY6B FY19F FY23F
Products of PCR with Family I primers 1000 bp products 1000 bp products 1000 bp products 1000 bp products
Products of PCR with Family primers 1200 bp products
Clade identification 1 2 1 1 3
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Fig. 4 Antibody titersresponsed by rPspA with different doses
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Fig. 5 Cross-immunoreaction of FYO01lrPspA antiserm with (14d 14d )
the five recombinant proteins
-1,5,6,19,23: FY01, FY05, FY6B, FY19F, FY23F; a: 2 , FYOIrPspA FYeB
; b FYO1 ;e . , , P 0.01,
Note: 1, 5, 6, 19, 23: FYO01, FYO05, FY6B, FY19F, FY23F; a: 9 .
Colouration with Ponceau S; b: FYO1rPspA antiserum; c: Control ’
antiserum. FYO01 s
1  FYOIrPspA FY6BrPspA ; FY05 FY23F , P
FY19FrPspA ;0 d e ) 0.05, , ,

FYO05 , FY23F

23196 5 1 23196 51 2319 6 5 1 1 5 61923 2319 6 51

6 WEEMEN—RZEENE
Fig. 6 Western blotting with antiserum against intact pneumoniae
:1,5,6,19,23: FY01, FYO0S, FY6B, FY19F, FY23F; a: ; b ;e FYO1 ; d: FY05 ; et FY23F

Note: 1, 5, 6, 19, 23: FYO01, FYO0S5, FY6B, FY19F, FY23F; a: Colouration with Ponceau S; b: Serum of control mice; c¢: Antiserum against
intact FYO01; d: Antiserum against intact FY05; e: Antiserum against intact FY23F.
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Table2 Protection against different serotypesimmuned 1) 5
with FY 01r PspA
(FYO1, FYO05, FY6B, FY19F, FY23F)
Attack Groups Mean survival Survival PspA
serotypes p time rate(%) Sp

Control 1.00 0 5 ,
FYO1

Immuned mice  2.25(P<0.01) 0 R 5

Control 2.00 0
FYO05

Immuned mice  2.50(P>0.05) 0

2) PspA

S Control 5.17 16.6

Immuned mice  14.00(P<0.01) 100 FYO1, FY6B, FY19FPspA

Control 3.00 0 1, FYO5PspA 2, FY23FPspA
FY23F

Immuned mice  6.13(P>0.05) 0 3
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