R X AR DEC 20, 2011, 38(12): 1786-1792
Microbiology China © 2011 by Institute of Microbiology, CAS
tongbao@im.ac.cn

LBk $3ETkE PEE H FtsB B9 E E 5 b .
RiE. A 5ThEEM R

ZE% BES TR ImA ZH OEE MAE PSR
(B K% LS TEMRR &R )M 510632)

8 E: RO UBEAIRMEAEIRE 5005 49 fisb KB, KA LML FisB & @, a4k E F LS4 H
AT R . B AiBiE PCR ik MR B A T 538 fish KA, HHLiE3E3| pGEXAT-1 H 4k L, 4%
ANKMATHE DHSo ¥ KEY 3, 05 o e) TEBAREIE] KA 5 £ K MAFH BL21 #47 R K,
HALEF R AL, AR FA B T R ALK Y, F3F FisB MK & 40T R, F
B i i$ DEPC 3 M) 40 R B 52 3o xt H 45 o S AT F BE R . AR M B A% R BAK pGEX-ftsh, 3K
FaTE4 33 kD AR FtsB &G, %4 30 mg/L. £I-T LHAEH R & FisB sk &%
25 A5 8 450 nm 4L & B MRS DEPC 34 F) 48 R B8 2 3092 9 FtsB PR AP A A G4k & o4 4
4. 2t FisB B @ AT G E O M fo st S5 S BATHIR, Hit—F R mE T 4k &L 4EM
BRI KB GRS A fe g — & ey s .
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Cloning, expression, purification and functional study of
lipoprotein FtsB from Streptococcus pyogenes
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(Institute of Life and Health Engineering, Jinan University, Guangzhou, Guangdong 510632, China)

Abstract: This study aims to clone ftsh gene from Streptococcus pyogenes 5005, to express and purify
FtsB, and to characterize its ferrichrome binding properties in vitro. DNA fragments encoding fish was
obtained by PCR and inserted into plasmid pGEX4T-1, followed by transformation into Escherichia
coli DH5a. The constructed recombinant plasmid was transformed into Escherichia coli BL21 to ex-
press FtsB. The conditions used to induce expression were optimized. The protein was purified using

affinity chromatography. The ferrichrome binding property was initially characterized, and the binding
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site was investigated by blocking histidine residues. with DEPC. The 33 kD FtsB was successfully ex-

pressed and purified, and the yield was 30 mg/L. The UV-visible spectra showed the FtsB had a visible

absorption peak at 425 nm with ferrichrome and that histidine didn’t participate in ferrichrome binding.

This approach reports the ferrichrome binding properties and binding site of FtsB, providing theoretical

foundations for the further study of ferrichrome transport mechanism in bacteria and the development of

drug target and vaccine candidate.

Keywords: Streptococcus pyogenes, FtsB, Ferrichrome, DEPC

B S R A R AR AR R 22 B 1 i Y A
B, J& K 2 8040 T A A7 DL SOR 0B 1 0 5
JCRUT MR, 405 AT R R T A 24 5R
M, PR AR H R R B A A PR T SR R R M
(4, A P e B A A Ak B TR A B,
TIRVFZ 40T o W AR 51 1 48445 (Siderophore)
TE EARR P E G T, ABC iz R4 2 R Z 4L
TR BT & A R IR 5L, TR Mk ek e v B
EEERORSEME . Bl —RESR . N EER A —
A~ ATP B, B AfEmRCIA S & m e+ L
RO RS S, JHRE ATP 456 E At E,
EEE M B, SEKE T a8 A& Y Rk
IR B BRI . b i B 8 12 58 7E 40 i JBE A,
PTG AT L RS Ay 35K 426 200 R 5 | A ) JR 4 M 9 1) 928 1
bt /R IEZTE LU

Ak e 4 4% BR T (Streptococcus pyogenes)f&—28
B2 [CPHPEBUR BR T, 2 3500 77 5o iy — ik Bk
W, BB ZMEREREHRR O il S, 48#
£). M HEH . JRERERR FES NG . BEIEN . AW
JoT IR il S B0 -, T 5] 2 gg L I %
g PR MRS . A ZURGE | 0 P RE AR Ik
R, PERERRIE AT SRR AGET L R R ER
W, 25T 3FEREKE 1 ABC &5, 41
5% MtsABC. HtsABC #l FtsABCD™ ™, 7£iX 3
i ABC #:i2 2401, MtsABC 1Y IR 25 11 MtsA fE
HES G T, HisABC 1Y HisA 25 & 7 #k
Il 47 % Heme; FtsABCD "' FtsB 45 & S8k ek @
%[12*1310

MR IR FtsABCD R4 £ E M 5784
R, Hob fisA A% ATP 255 8 11, fisB i G
HH, fisCD iR . 24 MtsA il HtsA 7EZ

H e 2T e B R SR B, FtsB B A K K gk
R ERRNT, BT LR BT A R, X
FtsB fERR (AR 245G . §hiz LM S5 TIREM X R 5%
B2 B ks AR BT b, IR Z A ARSI
Wit PCR ¥4 fish FLIH, Ll pGEX4T-1 R#AK, 1
AE A Ok, KRk & A, Xtk
FtsB & FI# Tk RS RIS, WIHR5E T3
BROR GO, FIFFERE W Py 25 it T
—E R PSR

1 MBEHRA

L1 B
1.1.1 E¥RE &R 1k e 5% BR & (Streprococcus

pyogenes) 5005 Jp A STy = R AE; K AT
(Escherichia coli) DHS5o.. BL21(DE3) star FAR A
#. pGEX4T-1 I H Invitrogen,

1.1.2 BHFESHESE: E coli B3N LB K%
B, ALMerEBEERE 5005 REFRIEN A 0.5%EE1HR H
W4 Todd-Hewitt 3535 3E(THY). %55 2 (Amp)
fifi FIVR JEH 100 mg /L.

113 EERXF: BER. FHE-B-D-AC I
HAPTG). BJFEABETH BK . Thrombin SR . £5
W2 — ZBE(DEPC)IA [ Sigma /3 7); DNA EA
Primer Star ., FR§[P: N VIEE BamH 1 | Sal I . T4 DNA
T il R S Tl A AR L ok 4R BN &l A
TaKaRa AW /0 ] 5196 M A TREA R
AFSE; GST RAZENH G, PD-10 BiEhtt: g A
GE 7l .

1.2 A%

1.2.1 {LARMEEIREEFEL DNA REL: ks
TR ) A e P oK T R A RS, I A T TR Rl A L
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W EALE TE b b 37 °C it 7, RAEME K
F1 SDS 7E TE & w78 73 A (1 AR MR A 48 Tris
TR AR K AR AR 1, T 008 9 T K £ BT TE 3
41 DNA, iR FT IR TE Zopii .

1.2.2  fisb EEBIH18: R NCBI bk 2R
5005 FEH P, ZaHT 60 M55 KT, F Primer
5.0 MRS, E RS EA BamH 1 A
Sal 1 B VI AL 5 (N RIZH 7). F 51 9 (Upper):
5-CGCGGATCCGGTAATCAAGCAACTAATC-3’,
519 (Lower): 5-CGCGTCGACTTAGTTTTCAC

TTGATAAGATTG-3' MU FEEK T 5005 K&K 4H
REHR, #E4T PCR ¥4 . [ SRR 50 pL:
dd H,0 21.5 pL, 5xPrime STAR 2% #if& 10 pL, dNTPs
(2.5 mmol/L) 4 pL, #ifg 2.0 uL, . FIF5194
1 uL (10 nmol/L), Prime STAR HS DNA %4 il
(2.5U/puL) 0.5 L, PCR #3451 454 95 °C 2 min;
95 °C 45 s, 60 °C 2 min, 72 °C 1 min, 30 PMFH;
72 °C 10 min, PCR =¥ 1% By i W 158 e v ik it
T2 ; PCR =W 0 InicHe R % TaKaRa i85 & 08 F
Ui B

123 =& PCR Y REBHFFHERE: 4ifk
Wl iy fesh 3R BCOR Al B T 28 e Il Y
PGEXAT-1 JFURLRIF 28 BamH 1, Sal 1 PR BR & AN
IR 37 °C VI 3 h, F T4 DNA #3016 °C %%
i, AL KA DHSo B2 400, %A Amp
PUME P AT IG5, PRI TR 5 AR UG AT Bk 1Y) 42
W WP A, W T Invitrogen 5E .
1.2.4 FtsB Bi&EARIFRIE: Y E6H 0 E 24 5
Ki%AL E. coli BL21 JRAZAHIM, WS Amp 41
PERE AR EAT R % . BRI IS, HM T 5 mL A1
Amp HiPER) LB {5352, 37 °C ¥R B 77 i i A7
WAk. % 1:100 WM EHEA 10 mL A Amp
PitER) LB B M. 37 °C. 200 r/min #& K 5
F4 M ZE ODgoo fH 0.6, 0.8, 1.0, 43 Bl ALk
FE4 0.2, 0.5 mmol/L fJ IPTG, 37 °C. 200 r/min
HEATHE BE T R RIK, 00T 2. 4. 6h4°C B0
SERIAR, HARTLTEF 1xSDS loading buffer # i 24
fi#, B0 2 min, B EVE 1T SDS-PAGE. R4
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SDS-PAGE Z5 S yE 56815 5 H 1 11 R 15 i i
GF SR AT R A SRR

1.2.5 FtsB EEM4k: HiAREENERT
10 000 r/min, 4 °C &.0> 30 min, WK, FAKDT
TER T PBS Z ol b, SR HTER 75 5 40 g Al i
%, 10 000 r/min B5.0> 30 min F& 25 40 MORE A FIZ% 5,
WEE A FisB 1Y LW, H 1xPBS (pH 7.4)fi B 10
f5 )5 b GST RAZEHHE; H 10 5 AF R PBS Bk
TaEHE, A S AR 10 mmol/L 4 5tk
AW H BRBENL, 53R 8 GST-FtsB, fl& M
H Thrombin MG HALY) 1 mg @A &) 4 °C
MVl v, MEYIF= Ykt GST sEMUZNTHE, YsE
HEMET LR H T FisB HH .

1.2.6 FtsBEHWKBREESHFE: m4i{bi) FtsB
BEMA 2 YRR AR, SREE 2 h, 280
BREZE M PD-10 BERTBR 2, FtsB S H M AR
FIfY) FtsB 25 (30 pumol/L, 20 mmol/L Tris-HCI, pH
7.4) 43 0 28 A0 T UL SG 43 5656 B2 1 (Thermo  Evolu-
tion 300) A 200—-600 nm I B A THIH o AR A9 2%
R AT I

1.2.7 £EW%E;— ZE(DEPO)E A RES: ¥4 FisB
¥%FE PBS (pH 7.4)F, Jin A DEPC (5 mmol/L)# &
2 W™ ] DEPC A FIK 28 DEPC AbHEKY) FisB
(3 umol/L)53l#E PBS Hii finAs [a] B8 /R 2 i 1) 2k (5
FEB 5 A%, BRI INEE A B 5OBE T
BEGA3 66 B H(Hitachi F4500)HEAT 43 . Ik DK
SN 280 nm, TGN 295-450 nm, FEEETEE N
5 nm, Z5HH Origin 7.2 #1089 Hill G R4
B

2GR

2.1 fish EEKY 15

PIAL e PEAEER B 5005 LK 2H DNA W EAHGHEFT
PCR ¥4, PCR ;=¥ 2 1 %5 i i e i FL Pk 7E 873 bp
Ab B 1 AR SRR SR A 2 (1 1), S TR 45
FAATF o
22 EHFRFNMHERETE

¥ pGEX4T-1 #44F1 PCR 724153 5145 BamH 1
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H Sal T 47 XUEGY), #E3E7 W54k E. coli DH50 J&%
AW Amp PUrE TR b HRIE TR, R EUR
DNA £ BamH 1 Ml Sal 1 WEFIIG, #E47 1% bE
BECHLIK, 20 HIHE 5 000 bp (pGEX4T-1)F1 900 bp &
A (fesb) B 45 LK 5545 (] 2) SEAL TR
Invitrogen 22 AN 7, 455 1EH

1 2 3 bp

—2 000

—1 000
— 750

— 500
— 250

— 100

1 fisb F R PCR ¥ 15 Bk E
Fig. 1 Electrophoresis result of ftsh PCR
Note: 1,2: PCR product of fisb; 3: Marker.

1 2 3 4 5 bp

10 000
7000
4000
2000

1 000

500

250

2 EHRK pGEX-frsh NG % E ik E

Fig. 2 Electrophoresis result of recombinant plasmid
pGEX-ftsh digested by BamH I and Sal I

Note: 1: Plasmid pGEXA4T-1; 2: ftsh; 3,4: Digested-recombinant
plasmid; 5: Marker.

2.3 FtsB EAETERA BL21 EHkPRIRIER 4L

A IPTG #4758 & A MBI E.coli
BL21 Hi{&, 7E 1xSDS loading buffer H & il 2L it i
I b 1547 SDS-PAGE, SDS-PAGE 45 %0l UG
HAE ODgoo 2974 0.6 I A  H YRR (G R AR ),
TE ODgoo 2120 0.8 BI /DIl & & AR RIBA 3),
ODqoo 2925 1.0 B Kbl & 2 11(60 kD) ik (&
4), [A) WTE i 8 418 A R — B B
FtsB Al 5B NG RIAE N W07 50 25 Bk
AL AE 26 kD AL B GST (i #ak . & 3 A
4 S 2RI 0.5 mmol/L ¥ EEK) IPTG %5 6 h
() B 20 2R T Y R IR A o AR SOk FH 1) Rk K
& pGEX4T-1 T &4 GST Tag ZwmisFFsl, Al H
GST ZEMZ T H:4lifk GST-FtsB fil & M . 4k )5
Bl S & H A4 Thrombin AMYIEEREE Y] I GST #5
1 FtsB 1 4 SDS-PAGE 0¥y, T & &g 4k
b J5 15 3 B — 1 il 85 (60 kD) FtsB (33 kD)
A&, AR 95% L B (1 5).4lifk )5 i FtsB
BE AT K E, SRS WM E AR
33.66 kD 5& 4= —3 .
2.4 FtsB flgk B RE SR EIE

WAL AP RN FisB 8 (FtsB) Fif fik o
K FtsB 8 (WA LR ARG A RO R) 1T
EAMOCE TR, EE BN R B AR
FtsB £ 1 H7E 280 nm A5 — 85 I, 2R =1l
FIH) FtsB 25 R T7E 280 nm AR HWIIEA), A
TE 425 nm A —ER A R WG, AR R D 6
K (Feh) W i —20( 6), UERH FtsB # HH A4k
BREGHET
2.5 DEPC 432 FtsB

DEPC A LAFEZH Z MR WK B | —A> & 3 7= R
— AT SRR AT AR W AT A M AR 1 T A 4 L
gk 35710, DEPC W AR S5 & R4 A&
5T P A 4 2 R 4% ik 1 Bt o 7 FisB R A &,
B T8 R 2 kA s, TR EOOL T K
KA, nRDRKEI FtsB SE R4 AR, 78
FtsB il A DEPC J&, HZEGE T8 6
RIWE, KB E & A &4 KA (D7),
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SEiA WK N 5.4x10° L/mol, FIEF/ER FisB (945 AR BB/ FRUED R AN . BH). SR EIK

B HE(6.0x10° L/mol)AHL., AT LAE ) FtsB o dl Ak 2p 4k al 2 g A2 07 (o 4% A s iR dh
HAMRBIARS HHORLES, LA 45 E%Eﬁﬁﬁi%@%wemchmme), 2
3 Wk AR —F, EMERET 11 EE, 6 MR
A BRI I T R AL A9 . AT 58 AL Ik

EPEBEBR B 0 A0 ) . BOw Jro, RIAAE . SR PEEEERT 5005 T IE1E BT FtsABCD Feia ik
LLINFINMATE SF BN ) T 20 Uik, FAAF e BIIRE RN fish (R & 155 K), KA pGEX4T-1
UG LR RS TR Y — RPN Bk EIRERE, MO T AR IR R pGEX-fish, %

kD 1 2 3
250— ——
150— —v —
100— e G
75— =
= ===
60— ey <«—GST-FtsB
1
—
37— —
—
—
25— e D
20— w— S-S
e
RS
o -

B3 OD4=0.8 it IPTG FEEERRIZMER
Fig. 3 The result of induction and expression by IPTG at ODgy<0.8
Note: 1: Marker; 2: Induced E. coli BL21 with pGEX4T-1; 3,6: Uninduced E. coli BL21 with recombinant plasmid pGEX-fisb at 4, 6 h; 4,5:
Induced E. coli BL21 with recombinant plasmid pGEX-ftsh at 4 h by 0.2 mmol/L and 0.5 mmol/L IPTG; 7,8: Induced E. col/i BL21 with
recombinant plasmid pGEX-ftsb at 6 h by 0.2 mmol/L and 0.5 mmol/L IPTG.

kD

250—
150— [
100—

75— e——

—_

W -
I -
i -
-

<«——GST-FtsB

60 — —

25 — w—

20 — -

._.
w
|

o | A TR
SO eagmmn | -

e mg))

ooy ey | -
(o eneg)) | -

|

E 4 ODg=1.0 B IPTG ESEAREHER
Fig. 4 The result of induction and expression by IPTG at ODg=1.0
Note: 1: Marker; 2: Induced E. coli BL21 with pGEX4T-1; 3,5,7: uninduced E. col/i BL21 with recombinant plasmid pGEX-ftsb at 2, 4, 6 h; 4,
6,8: Induced E. coli BL21 with recombinant plasmid pGEX-fisb at 2, 4, 6 h.
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kD 1 2 3

250— ;

150

100— phdiiaal ]

75— A it ot B
[opa— 4.

60— “‘; ¢ SRS

37— 4 '

—

25—

20—

5= -

Es5 ERa4iER

Fig. 5 The purification result of protein
Note: 1: Marker; 2: GST-FtsB; 3: FtsB.

15
3 1.0 —— FitsB
g - - - FtsB+Fch
<t Fch
2
=
0.5
0.0 LT
400 500 600

Wavelength (nm)

6 UV-Vis XG0l FesB sk RE S
Fig. 6 UV-Vis absorption spectra of FtsB with (FtsB+Fch)
and without (FtsB) ferrichrome.

1000 [
| [m]
o 800 [ i =
E 600
51
=
8 400
o
5]
=
= 200
< m FisB+Fch
o b O FtsB-DEPC+Fch

-2 0 2 4 6 8 10 12 14 16

Ferrichrome (pumol/L)

7 DEPC SLIERFIRALIER FtsB KB RESRED
RS

Fig. 7 The comparison of ferrichrome-binding properties of FtsB
treated with (FtsB-DEPC+Fch) and without (FtsB+Fch) DEPC

A6 Z A 15 F 3 BL21 (DE3)H  HE4H F AE ODgo=1.0
22 IPTG WS/aRlG EH Ka Rk, ] WALk
BEERTE 5005 H1 Y GST-FtsB M J5 R ILH 1 . A H GST
B R 3 FZ BTk AL b Al & R kT lifk, OF
Ffl Thrombin #MJJ V)5t GST #52515 F #5211 FtsB
HH. XL %@%MH%éﬁ THRIE, K
FtsB %u%%ﬁ%in AR TER AN WOBIX 425 nm 4b
Awww,ﬁﬁﬁ%%éiﬂwa%*ﬁ,%%
FtsB A S A KL G FEE
Am:%z%EfﬁMﬂ%wVULkzﬂﬁ
R Y[R YR M, {H 25 BLAST JF40 Xk & 1
FtsB FIH A ER 682 5% 12 85 1 0 [RRPE AR A &, PRt
X AR A RS G SR — B R, AR
# FtsB 1] DEPC 4B A4l &R fe, A E

RN BA UL, WHEARBEASSHRORD
BEG, W HEEG AL ST T

AR RAE LA i i K BT 4 Bk AR S8 0 IR AT 5T
BRE A R BRI LB, AT A 22 R
BP9 Dt T A i 2 v M A R R 2 LR, T
J BT AR R AR R R B R,
figk R LA B8 A0 B80T T 3470 2R 2R AT 24 P ) ) A
SR R i

2 % XM
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