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[ ZE] Br:HE4 ORI KT 2 2R EZ E A SraP .. P BETUAR, I HARANIEE . F73% : LA USA300 3[R 4
AR, PCR Y4 SraP 1 32T H, FEHER pET28a Z3A 48K 1, 0.1 mmol/L IPTG 25 CiF5 6 h, B4 56 T2 44k SraPy .-
His & . LLaifbid SraPy - His T 40 8 1 N30 IR G5 Balb/e /N R, S F B BRI A 52 AR 45 24 A8 8 40 i, 5] 2 ELISA 3 West-
ern blot % i BE F1 %5 78 PHE 2SI AR . B KI5 3= BHPE AN AR IS 1 569/ BRUIE s, AR IS 7K, 46 Protein G A 214k anti-SraP .
PEREGAR . USRI AR BE (Y 2 e TR THUSC I TT AS49 4 ANTE /0N BRUIE S , TR0 T 5080 o A o (AR BEL BT 20 T 80 BT 1R AR
YRItE S . BRI T SraPw-pET28a T KA # A , LB Ak 5 345 S 4l B RO T 20 45 11, A Fa 0 40 Wb oA v L
TR ANIRE , /NBRUE K 28 Protein G AE4lAR S5 AR A5 400 BE 5535 95% LU _E YR SMERTIR 80 1:32 77 0 R 100 ng/mlL P3G AT
TATRSCIEE AS49 42 h, FENS i IR 4 1 (AR T X AS49 AR BERFIZA . 250 1 d 15/ N BUB ST 1 g anti-SraPy ..
HTEREPTIR, RENS B BRI/ BRI P 1) & 8 ORI . £538 : ARIFIT I & 1) anti-SraPy ... HL 5T BEHUIRRENS BT £ B (0
HIATER R i AR FER R A, R SraPue FF R B 45 45 B8 (00 R 28 R TR B SS 24 W i (T R B T 2Ll
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Fabrication and functional andlysis of a monoclonal antibody against binding region of
Staphyloc-occus aureus serine-rich repeat protein(SraP i)

Yue Yan',Zheng Feng’, Cao Qingxin®, Wang Yiwen’,Zhou Tingting” , Wang Changjun’

'Medical Services Section , The General Hospital of PLA , Beijing 100853 ;*Huadong Medical Institute of Biotechniques ,
Nanjing 210002, China

[Abstract] Objective: To prepare a monoclonal antibody against SraPi .., a serine-rich repeat protein of Staphylococcus aureus ,
and analyze its function. Methods : The SraP, ..., gene was amplified by PCR from USA 300 DNA , and inserted into pET28a plasmid.
The pET28a- SraP, i, was transferred into E.coli. BL21(DE3)and induced with 0.1 mmol/L isopropyl-B-d-thiogalactoside (IPTG ) for
6 h at 25 °C. The recombinant protein was purified by His label affinity chromatography. The purified protein was used as an antigen
to generate an anti- SraPi .. monoclonal antibody. The mAb was identified by ELISA and Western blot. A549 cells were pre -
incubated monoclonal antibodies with different final concentrations. Mice were injected with 1 g anti - SraP; . ....e monoclonal
antibodies one day before challenge. The effect of adhesion and invasion was counted by plating bacteria on TSA. Results: We
successfully constructed a prokaryotic expression pET28a-SraP; .i.... vector, and the SraP ... recombinant protein was expressed and
purified. We also generated a clone of hybridoma with SraP, ... binding activity, and obtained anti - SraP\ . ..., monoclonal antibody
purified from mouse ascites by protein G column. The titer of mAb was 1: 320 000. Pre - incubation of A549 cells with a final
concentration of 100 ng/mL for 2 h significantly reduced the adherence and invasion of S. aureus on A549 cells. The number of bacteria
in blood was significantly decreased when mice were administered 1 pg anti-SraPy. ... monoclonal antibodies. Conclusion: The anti-
SraPy.1.ain monoclonal antibody prepared in this study significantly reduced the adherence and invasion of S. aureus on host cells. This
study lays the foundation for the development of SraP\.i.... as a target for the prevention and treatment of S. aureus infection in future.
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PUAER MM, O 245 AR & E, S
PR B 2 5 S R SRR R IF A A T
TR B . WHO FEEE X 20 B 245 7 1
545 48 H “post-antibiotic” B BIREE )5k | 2 B fif
PRI B AR R 2 252 IR 45
KBTI RGBT T e JE BE

v (O A ERTA (TRTPR B A4 ) BB 1 32 AR
IR ZREE I N7, b R A sRim s e
X SCH P AN R R ISR b, DRty 2
Jit B4 72 £ H (cell wall-anchored proteins, CWA pro-
teins) , IXSEH [ REAS FLA Al HEA ) S 4 B0 (A 4 BR
TS5 i A 2 AT R A, 2 A TR I S R A T
DAR S S B ) S R R b — R A i B o o
HHTEAZANERE N 22Z IR, PN & 22 R
2 # H (serine-rich repeat protein, SRRP) , SRRP f&—
e FEEAAL R A 1 TE 2 Fh o 22 IR PR R h ik
B, FIRTE M SRRP AYRERS S T 4H R Ff A O RS
I FT US40 D AR ] O R SRRP 18 3 2 i A= P
TSR RE A TE T R AR E o A, ST e R IRk g , 4
V2P 2 TR RO IR | I s SR it 4 i B ¢
A DRI SRRP AT UM 25 T R HLAR .

B 22 3R 1./ 4 A 25 [ (serine-rich adhesin
for binding to platelets , SraP ) f& 4 8 (2,75 4 BK & 7 19
SRRP, SraP AL AT LIS FEF AR BUAN T 454, i) HL
A LA RUAR T 45 5 RIS 5 28 AR
PR RYIE J8 38 m] LAY 20 B FR (R]  BGRM 7, SraP
A E DRI A5 /MRS &, AT e S G w0
I PR BN AT SraP 254 X A
S5 KB, SraP Z55 IXEAT 4T, 732 Lelectin
7 \B-GF K .CDHL-1 F1 CDLH-2 87, SraP 45 &
X 3 &l 4 L- Lectin 15 15 5 As, 20 B 3% T8 19
NeuS5Ac 25544 0 (3] 4 3R 1A -5 18 2 4 LAY 2
BRFS DRIEARBIFGE BEHE SraP [ L-Lectin B 54 A A
FEM G, SebE R AR IR RS, RSB IF 4t H i
LR H R E AN S IR e/ N, 2 4 i
Rl , )4 ELISA V25 0 126 BH P4 2% 52 90 Ak I 1) 2
/INERIE K, Protein G AE4lAL RS fEdE 71500 L-Lectin
B B g REHTAAR , St SraP VR A0 A B 175 4 18 5,
I BRI G A HTE SH BEE T kA

1 #RFTE

1.1 ##
G A0 A A R USA300 B R F &7 DU 22 155 Ao
B e R RIAFFE DH5a BL21(DE3) (Kik

K pET28a , Sp2/0 15 5 241 A F11 AS49 4 Ay A< 5
TRAF . 6~8 JHi? Balb/e /N (ISR 3 T4 7] ) 5 High
Affinity Ni-NTA resion, protein G resin (GE 23 A] , 38
EDo 35 IR AR SE A (WISENT A H], 36
B, i 4 1035 . DMEM 4 Jfd 3% % 2 (Gibeo 24 H] |, 98
B, /N IgG-HRP (Rt & Wik A vl ), A Bk
PRI (Sigma 23 7], JE ) , 20 1A 56 P Al 375 & (b
HRARA AR A BR /A F] ) , DNA Marker , 547 42
A& BRANPE N VIR K% TaKaRa 429 TREABRA
A ), TS R K 2 IR 15 57 2 (ryptic soy broth, TSB)
(Oxiod 237, £ ) ; PEG1500 VA4 A7 s 48 HAth 3 7]
Y128 7= stk A3 B 4t s AR S50 5 |95 BURT DNA 7
Pyl P 1) p v o 4 Bt A e AR A R R SE
12 7%
1.2.1 FAFkEF B GRG0 RA LR

PRI 4 5 (0 38 A9 BR 7 USA300 J& (K 41 , #42 FE 40
DNA $2BUL I & 7 ik i 17, RIS &M rm
SraP &5 6 X b AARZEHE | e 245~492 FIERR P51, 4%
W 519 PCR Y SraP ... P 3R F B, LIiES -
CCGGATCCTTTGCGTCAGCAGCGACG-3', Fiif 5’ -
CACAAGCTTTATATTCGAATGTTCCAAATTGTAC -
3", 75 H PSR A N BamH 1 F1 Hind 1M1 BR 148 P9 171 i
D7 5 EE pET28a-SraP, . B4 TR, 81 2H TR 28
XU DNA 0 3 55 52 AR S R

P TE 0 18 pET28a-SraP ..., B 2H FURL, 4L
BL21(DE3)/&3Z 8404, >4 D(600 nm)i5F] 0.6 B, il
A 0.1 mmol/L IPTG T 25 CiEF 6 h, B .0 5 W AE
TRUTTE , B B RE)S , 12 000Xg B5.0 30 min Y £E |
5 , i FH High Affinity Ni-NTA resin Zifb 415K H ,
A4 A SraPen-His o
122 DRI 4 TG b ) &

PLalifb 1 SraP,. 1.-His B 41 85 H Pl o
WIR Gy ), H 20 2 115 0 TG 58 24 300 A IR R
G FLIE T 2 8 3 4T 6~8 JE #% Balb/c /MR
(50 pg/ ) 52 Jl 5 20 A 115 30 [OAS 8 AR R S 1A
LR, I FE 5T (50 e/ HO) HEAT5E 2 IR0 5 1@
2 JR AR RIS 2 USRS sie o 57 3 IR e i /MR,
59 UL, A1 ELISA ST IE S BRI iE L
W v 47N BUMLZ0 A 5 Sp2/0 ‘-8 200 o 422 BEi 07
DA TRLG 3 d JE WA ST AR A A= R VL, 2
Ja B HT Ji 923 . SR [A]42 ELISA A4 96 £L 41
it 5% 35 A 4 L 3 TR) RSt 8 S P e R CRl A i )
B g2 VG ) | B PR G BB (% 35 2 52 98 40 i %) 15 5%
F) . X ELISA %58 iy FHAEFLE T R AG BE, 1E 4T
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3O vakeE , B PHMERA ] 100% .
1.2.3 s ARG ) Ao hAl

4075 15615 3 4 anti-SraP.1..., 2232 63 40 IR 75 20
MORG TR AT ORI FR  Fr A A B B
Fie B 2 10°7N H 3 A 2 KRB A 91 (0.5 mIL/H)
Ak B A RE R I, 1~2 J8) 5 /0 SO0 R Al Ui
Ko BEAKE LG ZBRL AN, B35 A Protein G
ResinZEIEKPUIA, ABRUTT /NFIEZK 22 000 r/min
B0 30 min, WO VW, 1 pE AR, 2 bR Y
WAG , I IC SRR AR ; [l U8 A 2 A5 AR Y
60 mmol/L ifi 2 £ 2% ¥ , pH 4.0; T A NaOH ¥ 5
pH 2 4.8; Z 7 I (3% B A 10 mL R AARF
A 0.4 mLFERR ), e, T2l F i 30 min;
22 000 r/min 5 .> 30 min, 3+ £ VLHE, I FH NaOH
P& pH £ 7.0,22 000 r/min &0 30 min J&7 , L&
1 fEARFR PBS Fi e, 0.22 wm JE ARS8, [ Pro-
tein GHE4fk, SDS-PAGE K4 fbfiiRnyatifg
1.2.4 3 5 BEFARZA Fo b T HA )

B ELISA Fl Western blot 3R 414k 1) anti
-SraPy i HL ST AR AN FIRE S
1.2.5  Anti-SraP ... & 50 & S0 FRLIET 40 14 46 T Fod2:
AN A549 Zafe,

P T REHTIARRH W2 B R RN : AS49 4HAf 5x 104~/AL
AT 24 FLAR, T 37°CH: 7 2 40 I Al FLIE , PBS
VEG AL 3 U I ALY B2 4 50,100 ng/mL 1Y 214k
PUIART 37 CHUFFF 2 h, F 4 # 8 USA300 35 5% 2 %)
B K, 29 1x10° CFU/mL, ] DMEM 55 35 W #s F%
YN, B FLINA 2% 10744, T 37 CHFE 1 h,
FBRBEFREL IS P PBS PR 1A 5 WK DL 2 BRA ZH T 20
o H1200 L JREE (2.5 mg/mL) JHAE 5 min R4
Ji 43T AL T ke, TN 400 WL 249 (PBST) 24441
Ji, e Je i PBST M55 2 1 mLo i B — & 5 804R
TSAFHRIT48 .

RS A 5 A0 AE 37 CHLIF A 1 h, KPR
Kh R 5L )5 FH PBS Y 5 i 2 53 2R B B A 4 127 , T 488 1l
DMEM 5§ ff i & 19 IR R 5 2R (14 pg /mL) AR ZE 05 &
1 h LIRBEAN AN A B . 1 200 L JBE R 14 il
(2.5 mg/mL) 1k 5 min 240 HBH L T K, B0
400 WL 24 (PBST) 24 20 M, feJG #h 57 2 1 mLs
T R — R A AR TSA M8 . L ER 3K, &
B3PI ERE AL,

1.2.6  Anti-SraPy i £ AR ) R 09 R 37 4E R

SEEGHT 1 d, 4~5 J& I Balb/c /)N U I VE ST Anti-
SraPy v L FCREHTA (1 g/ H) X A T 5 SR TR Y

PBS. 52 Kok H T USA300 1555 X8 Kb, 24
1X10° CFU/mL, FHJCTHE PBS Pk 3 i , Fi B 1043, 4 2
/N FRUE B T 100 w885 2 d 5, /DN B R BRI
I, MR 50 4 TR A Y R, (R FH 44U
S B 0 RS O, B — A AR, BN BV JE
MR TE . B2 4~6 HUNR, EAE 21K

2 # R

2.1 EaAmEHEL

L) 4> % i USA300 FE Bk DNA g #iti , PCR 344
SraPy 1. J K B, PCR 729 Fll pET28a-SraP, i B
21 ORI V) S0 P 28 1 %3 B FRL UK , 45 21 AR TR
KNIREIR Fr BE 249 741 bp (1), BRI STl ok 28
I IER , 20 pET28a-SraP .. ek FURIFA LT

1 M 2

-4 500 bp

~1500 bp

-1 000 bp
=750 bp
=500 bp

=250 bp

741 bp-

1:SraPy 1. PCRY 7475 2: DL 250 bp DNA Bl 1 it ;3: LA
BamH 1 Fl Hind IBRHIPEF VIR pET28a-SraPy .. AL,
Bl1 SraPi.cu PCR =% pET28a-SraP:. .. B 48 T HI G
]
Figure 1 PCR result of SraP. ... and identification of re-

combinant plasmid pET28a-SraP; i .cin

22 FTWEGHREFA

R B ) pET28a-SraP . 5 2H ORI 5 1L
ARG BL21(DE3) h , 2855 TPTG 175 5 I B 7 il
W, EAHE A DARIERAAE T Bt Fiak
#5135 kDa([E2), Zad His brZs 5 M2 Mralife)s , 15
Fafifbry FE A R 0.8 mg/mL(E12),
2.3 Anti-SraPy .. E LB ZA Fo b F IS T

SDS-PAGE F il 45 5 ik 7 , 2445 2 19 anti-Sra-
Pt B 50 BE DT AR 40 B 5K B 95% L) b, W 4 Je ol
1 mg/mL(E3A). Western blot4554 7 ,anti-SraP. .
P T REHUAR BRI R S U SraPy e S A (&
3B) . []4% ELISA il 45 5 o, /)N BRI K 24k i)
anti-SraP ..., FIE RN A E] 1:320 000(F 1),
2.4 Anti-SraP ... 5 AR AL 45 KA R A AT
Asio 20 L8 F5 B FodZ N

DAL JE 50,100 ng/mL anti-SraP, ..., . 5C FEPT
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SI"‘dPL-Imm M A 120 _ £
—~ I 1
¥ 1001
55 kD 3 %
N £ 607
35 kDae -40 kDa = L0
-35kDa =
gé 20
M: Pageruler FUA SR FIARHEST Uit TS - ng/mL4L 100 ng/ml. 2]
I§] 2 EZHE E SI’E\PL.Lecﬁn;EZ‘LjSEFH gﬁ"‘t B
120
Figure 2 Expression and purification of SraP . S 1004 f * !
R 80+
A M SraPii B M SraPii, 3’5 601
S— e |
100 kDa- - 40,
70 kDa— " - , = i
55 kDa-— -55kDa ) = 55 kDa E 28
55 kDa— ks : . .
40 kDa- * X4 50 ng/mLZH 100 ng/mL 41
35 kDa— | 0 kDa_m -25kDa A DIZCHBE 50,100 ng/mL SATTRERTIANFE AS49 412 h, 44
“25kDa 35 kDa~ FEGE A549 4 I B BFAE 7RI 5 B2 LAZYERE 50100 ng/mlL H B0

A :SDS-PAGE KM 446 1 anti-SraPy ... B 58 FEHLA ; B: Western
blot Kz 1Ak 1) anti-SraPy ..., B 5T FEEHUA ; M : Pageruler THYLEE 15
ins s o
3 anti-SraP.... B REREHNEE

Figure 3 Identification of purified anti-SraP; ... antibody

%1 ELISA &E anti-SraP .. 52 52 AN
Table 1 ELISA result for the purified anti-SraPy s mAb

SNy D(450 nm)
1:5 000 1.34
1:10 000 1.11
1:20 000 0.84
1:40 000 0.79
1:80 000 0.46
1:160 000 0.23
1:320 000 0.16
FAPEXT 8 0.08

IRTSCIE & AS49 41 2 h, A BT A= USA300 L2
M, 37 CIEE 1 h, TSA F-A 45 240 1 25 B A= A2
MR VR 45 BR 29K & 50 ng/mL Y anti-Sra-
Ppecin B S0 RET R B 20D, 4058 %1 2 200 1) b e
FZ AR I TR 40% 247, 2 FE 100 ng/mL anti-
StaP pe B 50 BT 75 40N, 40 8 % i =AY Zh R
MR ARET TR 50% L4 1 (P<0.05,K14), Z5H83%
B, anti-SraPy .. 5. 50 DT A RE 15 BHLIKT 4 38 B X 1 32
YA ARG FIRA
2.5  Anti-SraPy .. 0 EHAREE
a9 H A AR

PEHT 1 d ) /)N BRUIE B 1 5 anti-SraP ., B 58 B
Ui (1 g/ H) A3 /N BUIE s 8 1107 CFU 43

FeAko s R i

HURIF T AS49 1 2 b, SR X A549 ANAE AT A RE IR 5 S5

FIT 3R, MLHILE, P <0.05,

B4 anti-SraP.... BEEREERESEEHHRERNMW
TR AS49 4AE

Figure 4 Effect of anti-SraP...... monoclonal antibodies

against S. aureus in attachment to A549

PR, MR BRI I, R — e Ve BE VR AR T4, 5 PBS A
AH LG, PO A 0 i) B Vi A5 BRI, (HU B AR
AT EE B 25 5 (P<0.01, 8 5) . 455REM, anti-
SraPy e HL 5T FEPTRRENS T 35 PR IR /N BRI
F14) 4 7T PR B

3 3 i

H Al 4 7E 2 P 8 2% [CBH R P 2 e
SRRP, Jf HIA N HAE AR A T8 ER b k8% T
HEEE A" . SRRP F 25 i H AL & X 5
ANFIELIARZE & R AEER A& KN 2 8 e i
ST R Z o0 (A YRR N B 4 Al R

4.0 - . mpopiiE) 4.0

35 A — B anti-SraPy.... JUIA4] L35
E 30 1 F30 u
=) B
5 25 1 F2.5 o
2 20 1 F2.0 @
- (=3
215 15 ©
= 15 15 <
E 10 A F1.0 T
IRt

0.5 1 - 0.5

0 0

RT3 B i

PHALELE, P <0.01,
5 /NERIM A0S A AR A B S T 5L

Figure 5 Bacteria in mice blood and kidneys
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SraP J2 45 B {0 3 45 BK 5 HH (1) SRRP, 76 Hi 4544
M Z R, ATk & 30 SraP REWS 5 1/ MR (1) =A%
HEAE, FIREEH R, SraP 454 X 2 45
FEZH MY, 735142 L-Lectin . 3-GF .CDHL-1 1 CDHL-
2, Horp L-Lectin #2738 35 5 15 E 408 [ AY NeuSAc
AN A S5 1 EAE LM, R T B-GF 4k, L-
Lectin ,CDHL-1 fl CDHL-2 # & 76 55 8 F , >4 40 14
FE M A T 40 RS 40 M A1 Y B B vk R Ak R AR
1.1~1.4 mmol/L’, A I, SraP 454 X fE s {5 i fa 2 1Y
AR I DR 25 440 , T LA BRIES A Ji 2 490 1 2 1t 8 )
BRI T 51 E2 WA . Yang %V HE5E & B, BibR
L-Lectin A5 B f1% 5 25 R A% 4 5 €00 38 28 K o 2 A
1ZAE) AS49 41 I A9 RE 71, I L-Lectin #5% 7 J& SraP
KARTE VR EEIIREIX . AHEGE 68 1 T XT L
~Lectin B3 B s A, REASAE U3 rSraP .,
HEAREM, ISR R, LIZOHKRE 50 ng/mL
anti-SraP ..., .58 BE PR FUICIE B AS49 41t , 4%
PEZEB R A AS49 4L T B 40% 547, LR BEIR
1| 100 ng/mL B, Zh BRI A A549 20 LAY E 7 B AR
50%VA I Anti-SraPyi.., 55 BT R BT T A 4
BRI 0 B FTA2 AT 40 1Y E 7 5 PR 41 B L-Lectin
BT A (R R RGRL , /INRIAR A S5 2B, anti-
StaP e T TEFEPUIABE RS ) 25 BRI/ UL P 47
PR A ECE o anti-SraPy ... HL 58 FEPTIAR 0T BE S 1 B
PA] 4 %5 TR 2% 1 2 (1 SraP 1 L-Lectin 85 5% , MA 17 BH 7
) TR 5 0L/ IR 18 23565 A 2 4 ) TR IV T 1Y
o (RSN A RETE O 25 5 AT RE &
T W A4 e v i/ B8 5 4 T TR R A B 1T SralP R
SR A2 AR (A2 B0 v BT A T B 4 BH i
B o LA EZEHEI, DL SraP B9 L-Lectin B 5 VE K B
¥ 4 (0 ) A R TR R A R A A A RO SR T A T

4 V08 2 K DA A S B AR A R B e R LY
o TR 2 — o %o 4 0 A 2 3K B 1) TR FHR YT A
e A T I A 2 — R LR B 2B 22 A T 5 3t
YRR N . BRI, B B R 4 4 (o e
BRI BRGS0 2 P8 5 8 B R & IR R
AT ) A 3] R A e o | R TR 1) e T L HE
Iof AV 8 SEL T 40 7 XoF i = 140 285 B R A o 4 i
PR A ROR S Z — o AR 906 4 8 U R A BR
T 22 52 % 7 55 4K 1 SraP (AR LE & X H Y L-Lec-
tin A PVE A A, AR Y anti-SraP .. H 58 ST
TRRENS AR 4 18 (O R AT ER TR 26 B RN 1R AT 4R
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