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LB FUATF I oM, BN isdb A B FBEAE] pET32-a(+) K L, ME T pET32-a(+)-isdb TG4, H MR FsAb
2|15 LA KMATHE BL21 T - F R A ALt [sdb & & . A 4bed Isdb & & L2 R, AR R i F 4k K-F
BERGFEZEWHF 2R, RekEeH FHHRE Woodd6. HLI23-1 kst Rk, #48 R K. AARLERLIN: isdb
ABAERRA®RT &EART; Isdb TAAEBEIH Y RFERDKRE,; ELREFRAZNEHRAEML, ¥IEH
% (P<0.05); k&R & Isdb &G * Wood46 = HLI23-1 A B AR FARIF A A 62.5% A2 75% . vh LR K
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Cloning and expression of Staphylococcus aureus surface
protein Isdb and its immune experiment in mice
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Abstract: In order to characterize the immunogenicity and immunoprotection of the Staphylococcus aureus (S. aureus) surface
Isdb, we amplified isdb gene from S. aureus Wood46 strain. The isdb gene was subsequently inserted into pET32a(+) vector and
the recombinant plasmid was transformed into E. coli strain BL21. The recombinant Isdb was expressed and purified. Then, we
immunized mice with the purified recombinant protein. The antibody level was measured by enzyme-linked immunosorbent
assay. Finally, immunized mice were challenged with S. aureus strains Wood46 and HLJ23-1. These results showed that isdb gene
sequences were highly conserved, and the recombinant Isdb was successfully expressed. The antibody titer in the immunized
groups was increased significantly (P<0.05) compared with the control, the protective rate of Isdb protein inducted by challenge
with the two S. aureus stains Wood46 and HLJ23-1 was 62.5% and 75%, respectively. These results showed that the Isdb protein
had high immunogenicity and immunoprotective capacity.
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Table 1 Primers for fusion gene

Primer name Primer sequence (5'-3")

Forward gtaccatggagtcatcactaggcegttgcatctgt
Reverse gacctcgagttagtttttacgttttctaggtaatacgaatge

isdb HRAS KL B ARAT . SR A Ry I B A
B (775 A BR I Wood46 R (3L [ 41 DNA, I 3L
VEN B FEAT PCR 4§71 . PCR S 4 5 4
T REFAK 143 uL, B 1 pL (25 pmol/L)
MR#E51% 1 uL (25 pmol/L), DNA #i#z 0.5 pL,
2.5 mmol/L dNTPs 1 pL, 10xPCR ZZ i 2 uL,
10 U/uL Tag DNA R & F 0.2 pL, BN KRN
20 pLo PCR W 254K : 94 CHUHA 3 min; 94 C
40's, 56 C 50's, 72 C 1 min, 30 MEH; )5 72 C
ZEMH 10 min, PCR JR W45 W5, B 3 uL P~k
1% 35 i WA S LK o

Mg U] 5 i 4 b et . ¥ 4lifb Y PCR 7= HI
pET32a(+) #HIARGY), BEUIA R AL 10xNEB 2% i
VW5 uL, PCR =4 8 uL, 100xBSA 0.5 uL, Ncol
1uL, Xhol1pL, ddH,0 34.5 uL, {R2JNS, 37 ‘C/K
WD) 4 ho PR SRR Y T, R
K% K. Solution I 5 uL (7% T4 DNA % #%M}), PCR
FEH) 4 ul, AR 11 pL, )5 16 ‘Ci%E#E 6 ho ¥k
TR 7 W I B Z 2S A  AR B Ik R AT
¥tk

FIRFIRM I . BRI SE 120 )5,
JH B 4 B ) G R BRUBTORL . R FH U0 RN I 43 A
1) 7 X B IR T A TR R AT S, KRS I Y
H A TR A 44 9 pET32a(+)-isdb, M35 isdb J5
B FIREAR
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1.2.2  #H Isdb %1197 FHARATE

AR E A 50 pL #FT 5 100 pg/mL 2
KHBERMN LB IR, 37 CHFEZE ODgy N 0.4
B, A IPTG i3 £ik 4h 5, B 1 mL WK,
10 000 r/min Z5.0>, 7 BV, TEUUEHMA 90 pL 1x
FREZE P A 10 uL DTT (1 mmol/L) J&, &
5 min, HU 15 pL T SDS-PAGE, [}, PIKES
FHHHFE B pET32a(+) 25 2K 19 8 4 % %
M 38, SRR 1 4l ib 0] & kAT 2 2k
&, SRIEHC 10 pL 85 A 4a i ] T SDS-PAGE Hi ik
Rl S B Ay
123  ZIYHKE
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B e 2 B /N3 I 200 L o FG5E 4 44 7 R
5PBS AW (AR 11 1) F1200 uL Isdb & 144
JEI (A 100 pg Isdb & 1 PBS WK 5 96 K58 24k
RIGERFZLEHIR) S, BRI 21 Riff7 2 1K
Hogse, R IRA B /R 200 pL of [ 58 444 5
5 PBS FLIk® (RELEE 10 1) fpE, EEREH
200 pL Isdb & H AL (%A 100 pg Isdb & PBS
S o IR SE 2R SE IR R FLAR R ) S, f
PEREIH) T Z HEN . fE—RJ5 7d. 144,
21d K ZAfm 7d. 14 d AR, AR AR BELER
3 HUNEUCRINL, ZrEsimig, M ThoksrRm,
A 16 H/NRH T BRI
1.2.4  F4] Isdb 7% 119 % SE S 1ER

4 Tsdb 2E 111 Western blotting K . 5 A2
WM IPTG 55 4 h #5417 SDS-PAGE., 4%
TEEN R I B A R B2 2 Nitrocellulose i
b, H&E R AR SR R % 2 JHE
AIFREE 1000 15/ BUIALTE —HT; HRP PRICHI 41
N AT, AL EED 6, HrEAEA
i) Western blotting ¥l ,

AP K VRIS SRR R Isdb glifb 2 1 DA
100 pL/fL(60 ng) f2# ELISA ¥x, 4 ‘Cid#k; PBST
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Ve e mE W 37 CEHFH 1 h; PBST ¥E¥&,
A 5% 6 105 493 5 R 10 R A S B LT, 37 CHAE
Al 1h; PBST $kiJ5, JilA HRP ARICAIEHT R 1gG
(1:10000), 37 ‘CHEJH 1 h; PBST Bk, AL
JA TMB 100 pL ¥k, #5637 ‘CYEH] 10 min; A
50 uL &b B JRIAE S oD 1EH T .

JNERICEE RS - B 50 ul —20 CURFER) S. aureus
Wood46 (VEIFEME) F1 S, aureus HLI23-1 (VIIFEIFE
M) BHWEAERIF] 5 mL TSB 4k, 37 CHiKE
MG, HOPARTTHEOR I H R, ORI K 4
W PBS PRk 3 WU, AR LA b P B /N B
() e/ NELFE 351 3x10° CFU 1 1x10° CFU, %
SR IR AR 2 1.5%10' CFU/mL Al
5x10° CFU/mL . FHP R 53 5% — 4 2 Ji Y Isdb 2
H G 4 AT IR AL 45 8 HU/NERIACRE, A FUME s v i
W 0.2 mL, WE)E, BRWE/NFIET-HE I
BEE

2 ZX

2.1 isdb EF PCR 145 R

D4R R 45 B 657 4 BK T Wood46 TR Hk DNA iy
it , 2 PCR #3415 8] —45%E 5 DNA &4, 57
W R B/ (1893 bp) HHAT, HLVKEE RANE 1 s,
22 EHRFMHLEELER

pET32a(+)-isdb FRK H Nco 15 Xho 1 XU
J&, Sl BEIRERTK, AT IWARA M R BS B R B
F/MEFF, FEVIERRIZ9°4 1 900 bp 1 5 900 bp (1

bp 1 2  bp

2 000
1 000
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100
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1 isdb EXF# PCR 74
Fig. 1 PCR products of isdb. 1: PCR products; 2: DNA marker.
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Fig. 2 Identification of pET32a(+)-isdb by enzyme digestion.
1: DNA marker; 2: pET32a(+)-isdb Digested with Nco 1 and
Xho 1.

Wi 2t , A&l 2 s o B AR 25 5 5 GenBank
4 FRbRUERE R (Staphylococcus aureus MW, ,
Staphylococcus aureus COL, Staphylococcus aureus
N315, Staphylococcus aureus NEMAN) IR Fll
FERR 2 [ LA TR IR RS D 98.5% LI (3. 4), Bt
WA TR R R IR isdb BATELm BRI IR . DA B2 2RER
B A JE D A IE B
23 EHEMRIEGR

RS RIS AT SDS-PAGE Hilk, 45

TERKT 87 kDa {7 B HBE 1 4000 WA 441, STy
HHE M Isdb (87.3 kDa) K/NHFF (F 5).
2.4 Isdb Z£EHH) Western blotting & | 45 R

N S. aureus 4B G5 /N BRI LIS A —BTiAk,
5 AR B L, 45 R R TE 87 kDa i
HEURESEE T, ULIAER IR M Isdb AR5 Sz i
K R BA G s i (B 6).
2.5 EHEEHMRERREN
2.5.1  IgG KFHIMiELE

W 0 — /N UL 1:1 000 1586 B, P 2
A R R (Bd 3 HURRUIE), B 1:2 000,
1:4 000, 1:8 000, 1:16 000, 1:32 000, 1:64 000
fEfike . —H/NELL 1:4 000, 1:8 000, 1:16 000,
1:32 000, 1:64 000 1:128 000, 1:256 000 1:512 000
fEfRe, LIEPLR 1gG b —PifialiE ELISA A& i
B 1gGe 45 /N RBPENT Tsdb BUiARRL M A I W42
. PSR PE R R, briARU BT E I, JF

.
T4 2 JAR U IS B w35 2).

Percentldentity

2 3 4 5
994 : 989 : 1 IsdB-SEQUENCE
§ 19891999 2 Staphylococcus aureus MW?2
g" 9893 Staphylococcus aureus COL
A | 4 (06 LT+ 11 'y 989 1 4 _____ Staphylococcus aureus N315
________________ 5 Staphylococcus aureus NEMAN
3 BERFSIE LA
Fig. 3 Comparison of nucleic acid sequence.
Percentldentity
3 4 5
98.6:992 1986 1 IsdB-AMINO-ACIDE #2
% 2 Staphylococcus aureus COL-acide
%D 3 Staphylococcus aureus MW2 Amino-acide
'E‘ 4 Staphylococcus aureus N315 amino-acide
5 Staphylococcus aureus neman-amino acide

4 [EBRFTIH LR

Fig. 4 Comparison of amino acid sequence.
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Fig. 5 Expression of induced recombinant E. coli. M: protein
marker; 1: uninduced recombinant E. coli (pET32a(+)-isdb); 2:
induced recombinant E. coli (pET32a(+)-isdb); 3: induced
recombinant E. coli (pET32a(+); 4: uninduced recombinant
E. coli (pET32a(+)).

kDa 1 2 3 kDa

73— W& . = —116.0
- —66.2
— —45.0
— —35.0
= —250
- —1828

6 Isdb & H K] Western blotting %5

Fig. 6 Western blotting analysis of Isdb protein. 1: induced
recombinant E. coli (pET32a(+)-isdb); 2: purified Isdb protein;
3: protein marker.
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BRSEHAE A 2 e, RAHBENLEEH 8 HUh
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%2 HERMEH Isdb B9 IgG HRN
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3 itk

EIHIT, 4 B €0 % BR AT 24 TR PR 19 AS 7 o1 B 25
I PR 135 95 1) T B RLVA T 4 ok T ELR A IR E , X
i 45 €2 7 25 BR AR 3 4 2L D AR Mg ke Y ) R AR A5 T
IR . FEE R 40 ZAEHL, AR 4 B A A BR
A KIGH . SRR A W DL R R IR
M ERA SRR T OREE Y, (AR R ROR AN S
Nl MR R m Ak R mEH R
A ARG 0 G S, R R AR R 0 A R TR PR R
G — B BEFE J5 7). Tsdb J2& Sortase A fifi iE 1E4:
WO A BRI A RE L — MR, BEES WO
75 BR BRI 7 32 1 M 2T 2R A AR R AR T,
Kuklin S5#F58 8] Isdb HA @R fR~FHE, IR
Isdb # FAXTBRIGERA KR s ko), (i), H
1T Isdb & X HA 2 9 1 G g s vk i i o s 2

A5 R Tsdb & RS I N U™ A2 A0
W e, FHX S, aureus Wood46 Fl S. aureus
HLJ23-1 PIRNAS A B B RR R DR 203 5 62.5%
F175% , X PRI RCRZ L Gaudreau 55T Clfa
FnBPA #1 Sortase Jif (Srt) £ 45 A DNA 1 A%

Table 2 Antibody titer of IgG in the sera of the immunized and control mice

7 days after prime 14 days after prime

21 days after prime

7 days after secondary 14 days after secondary

Groups immune response immune response immune response immune response immune response
Isdb 1:20 000 1:160 000 1:320 000 1:1280 000 1:2 560 000
Control

R3 TRSECHFRERRESER

Table 3 Challenge of immunized mice with S. aureus strains

Groups S. aureus strains Dosage (CFU) Numbers of mice Numbers of live mice Protective rate (%)
Wood 46 3x10° 0 0
Control 5
HLJ23-1 1x10 0 0
Wood 46 3x10° 5 62.5
Isdb 9
HLJ23-1 1x10 6 75
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