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Abstract: [Objective] To study the structure and application of penicillin-binding protein 3
(PBP3), the pbp3 gene of Streptococcus pneumoniae R6 was cloned and the recombinant protein of
PBP3 was expressed in Escherichia coli with expression vector pGEX-6p-pbp3*. [Methods] The
truncated pbp3 gene (15-413 aa) was cloned from S. pneumoniae R6 with PCR, and the pbp3*
fragment digested by BamH [and Xho [ was inserted into pGEX-6p-1 to generate
pGEX-6p-pbp3* expression plasmid. GST-PBP3* fusion protein was expressed in cytoplasm of E.
coli BL21(DE3) and purified with Glutathione-Sepharose 4B column. The recombinant fusion
protein, GST-PBP3, was firstly digested by PreScission Protease for cutting off the GST tag, and
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then pass through the Glutathione-Sepharose 4B column for getting the purified PBP3 protein. The
PBP3 activity was identified by its binding activity to B-lactam antibiotics, such as cefquinome.
[Results] The truncated pbp3 gene was verified by sequence analysis and the pGEX-6p-pbp3* ex-
pression plasmid was constructed successfully. Finally the soluble PBP3 protein with biologic ac-
tivity was purified. [Conclusion] The active recombinant PBP3 was successfully obtained from
prokaryotic expression system, and this laid a firm foundation for further study of the structure and

application of PBP3.

Keywords: Streptococcus pneumoniae, PBP3, Soluble expression, Purification, Binding activity
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/N 7] ; HRP-Amp (HRP9339)I [ Randox /AT ;
T ETHY: Marker 14 B Fermentas 2w ; IPTG I H
MERCK 22 #); GSH W H Usb A+l ; EhRRITIE H
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A3 sf5 4 s 41K,4°C.12 000 r/min Z.0> 15 min,
UUHENN 25 L 7KFT4), il 25 pL 2xLoading buffer,
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SDS-PAGE il F&ik 1810 .
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W, VKA, RIE 40%, B 3siE4s, H
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column ZE 1 4lifk, GST-PBP3*fl &2 H -

http://journals.im.ac.cn/wswxtbcn



330 A Y £ Microbiol. China

2014, Vol.41, No.2

(2) Kl GST Fr%& 85 1 B o

FiEH S GST-PBP3*Rl &/ 1, A2
GST bR HE R EA WM, TSR AA L 52
5%, GST Reusfifb)ic®) CDNB 1 GSH S A i
BE Y], 78 340 nm BEGEAGINE], P AT
340 nm Ab AR AR L RAS I GG . fEFH GST
3 ) 6 o
1.2.3 PBP3*Hy4ti{t: (1) Glutathione-Sepharose
4B column ¥ F4fifk, GST-PBP3*fl& 45 H . %A
GSTrap 4B Ui 54#/E . i1 SDS-PAGE fuilll4li
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1.24 FALAEELEERIAEN PBP3*HYFE4:
(1) BRUERE SR o Bk A 145 (Cefquinome) % T
PBS i P ECHI B A 0, 0.5, 1.5,
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PCR WIS 45 N 3 R, H B2 B 1R,
UL O AR, PSSR pbp3*SL A 4t
LR 5 5 3 H JE pbp3 (ACM17686. 1)) 2 L1 7
H5Eae—3, KiLHEIA pGEX-6p-pbp3* 1 H ) .

bp M 1 2 3 4

2500 —

*
1000 — Iz

250 —

1 pbp3*ayy

Figure 1 pbp3* amplification from S. pneumoniae R6
genome as template

. 1-4: pbp3*P 1.

Note: 1-4: pbp3* band after PCR.
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B2 BrRBESHENEY

Figure 2 Double digestion of p3T & pGEX-6p-1

. 1 p3T REGYIX IR ; 2—4. p3T WEEY); 5. 6: pGEX-6p-1
XUTEY].

Note: 1: Control p3T without digestion; 2—4: Double digests of
p3T; 5, 6: Double digests of pGEX-6p-1.

bp

3 B PCR #MFIERK pGEX-6p-pbp3*Hy
LiakES
Figure 3 Detection of pGEX-6p-pbp3* constructs with
colony PCR
W 1L 2 BT
Note: 1, 2: Two colonies.
2.3 GST-PBP3*RAEERRIFIEFGL
TR D H K S-56 L BiF(GST) K AR , K
GST & RGEHA W BAH, GST Fr2E A UEERE
BEIAMEAR R T, I REAS T E 2H AR P E AR
E, RS2 AN N B R KR, T EL R A Al Ty
AR pGEX FBURLRIXERRR T ¥ M £ ik
B AL IR A AT LK GST P Tk A
MR BIES), B4% GST A& M. 1M H pGEX
FURLER AT tac JA 3h ¥, REESCEL IPTG fL#15S
M AKERIR . pGEX Bkl PRI R KK H]
PreScission & HAF#HATUIH], EIHLIRE R
5°C, AT hdi KRR Byl N B 2R 0 BRI
XA I AS B 5 ok B R T —A4> GST

Fric, BB T AR U)ok % GST 544> —
3 33 2% B H K EE I 4 (Glutathione  sepharose)4li
2Bk, Wifk THiLi TR, B DA SRR
pGEX-6p-1 FURAE Ry KB HAA

GST-PBP3*fil & IR TRk 45 R A&l 4 fr
7N, N Ua#ifE R PBP3*4k 399 aa, X PBP3*#
1Kk 43.6 kD, GST-PBP3*fil & & 1 K4 71 kD,
H &0 B GST-PBP3*, A LA IPTG
BRI EAAARKEL, BREEARBEY
, FBEEARSSWEIRE RIS, BSEUT
WS EEPEEAEBAREN . BIEDSA BirE
F1, UaBH B AT AP Rk s R o

H Glutathione-Sepharose 4B column 7% FlZfifk,
GST-PBP3*fil &4 1, SDS-PAGE H Y25 a5
Frn, HBYEH GST-PBP3*fl& % I K /NATE
71 kD, 7£ SDS-PAGE & |78 264 I, {H A I ER I
JF 25 9 R 2 GST-PBP3*Fl& & 1. Vel b
FEeZRAE, ATRESE NN GST #1255 PBP3 WiJT,
# AR RIESH Z Rk, HREGEAC S
bk,

kD M 1 2 3 4 5

GST-PBP3*

B4 GST-PBP*E&EAMKIX

Figure 4 Priliminary expression of GST-PBP3* fusion
protein

1 BRaan; 2. BRRsE: 3 Belsmes
MIULE; 4. WBRERAMRER EE; 5. RiFTRM.

Note: 1: Whole bacteria after induction; 2: Media after induction;
3: Precipitate after ultrasonication after induction; 4: Supernatant

after ultrasonication after induction; 5: Whole bacteria without
IPTG induction.
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— e w—— GST-PBP3*

5 GST-PBP3*Ei&EHARYFEMANL

Figure 5 Purification of GST-PBP3* fusion protein with
GSTrap 4B affinity column

e 1 BAERES 20 FERMVIRHE; 3. PBS MR R 4-7:
GSH PBER HH.

Note: 1: Sample; 2: Sample eluate; 3: PBS washing eluate; 4-7:
GSH elution buffer eluate.

2.4 GST & ER R ERN
KA SRR A GST AR HE F B
P, & 6 ABxZ: CDNB 1 GSH [IASJE S 5 GST
FIEALTE M, 2B GST Ar&E AR FF R i aT
VR DA R e S5 | YA B 2 /K A, T8 PBP3*
AR AT RE A TR
25 PBP3*ZEBRIZEL
KA EVIBR GST #1485, PBP3*fA1E T ARMK
BRF A R B VR B 4, T GST A & 8 5643 A1
Prescission Protease {/}#X%5 & 7 GSTrap 4B #: 1
o WKL 7 ATLLER], JKiE 4 BEUIAR R A S b
T —2& GST-PBP3*@il 5 25 1, ki 5.6.7 F GST
25

3=0.231x+0.133
R=0.998

)
(=]
T

—
W
T

Absorbance 4,,, (nm)
=

=
W
T

¢ (min)

6 GSTHEEARIEMLNE
Figure 6 Detection of GST tag protein’s activity
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— GST-PBP3*
— PBP3*

E 7 PBP3*Hy—#4i{k (Prescission EHEYIRE L
) GST-PBP3*HIIR %)

Figure 7 One-step purification of PBP3* (Prescission
Protease cleavage GST-PBP3* bound to GSTrap 4B)

e BAERES 20 HERRIBIR; 3: PBS whER IR 4
Prescission % VIR R TR 5-7: GSH BB .
Note: 1: Sample; 2: Sample eluate; 3: PBS washing eluate; 4: Pre-
scission Protease buffer eluate; 5—7: GSH elution buffer eluate.

BUIBR G GSH BRI 1 ¥ i PBP3*, JKIH 7 %2R
HE D BERAH A B RAT S K, (H 2 5
WP 45 R O % 5500 S B IMEE T PBP3*, IKT
T — 4522 ARSI A . BB, —aifeik
YIBR GST P2 RA R .
26 FIF PBP3*4EE KMEIERI RN & F
PBP3*RYEE

KWL T 34 ELISA =, ¥ aifhin
PBP3* HIE/E M & R A Pk, il
PBP3*X} B-WEEMRITAERBIER T, BHki
MEVEVE PR IE S, AR, WK 8 Fn.
THEAS HH PBP3*X) Sk JLME 15 1% 1Cso M 6.2 ppb.

1.4000
1.2000 r
1.1000 r
0.8000 r
0.6000 r
04000 r
02000 r

0.0000 1 1 1 1 1 1 1 1
0 05 L5 45 13.5405121.5 200

p (Cefquinome)/(pg/kg)
8 I MEIERTHFLES PBPI*RIFRA M4

Figure 8 Typical standard curve of cefquinome com-
peted with HRP-Amp on binding of PBP3*

A450
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