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(8 E] a6.mdmXaREciaH SciaR £ B89 R AL R4, #CieH #CiaR HAEHH
AEREN, FE . KAPCRY ¥ L KciaH FciaR AB, LERLAALBEAREI A RBALRZ
%. K A SDS-PAGE & Bio-Rad B M £ 9 # A %t B 9 £4 % & 1CiaH & 1CiaR A2 &. #
% rCiaH #rCiaR &4t i B £ 1gG, %3 1gG ML IF K M0 W £ F 4 X 4 3R 3 # 3 CiaH #CiaR &,
BEANFEEA LR ERR ARG T, £ R . 5REAFE, A% dciaH frciaR A B ZH R
Fo B A B AT AR D A 4 99. 9% ~100%F100% . Ff 1 £ #9 LA B E. coli BL21DE3 <t E,
coli BL21DE3™ M<Rgp 24 % ik B ¥ £ % G rCiaH #rCiaR, A * 4 A H i o H 5 F G 433%
#245%. rCiaH.rCiaR ik A % 1gG LA XT KA A H M H1:4.1:441:1,1:1, CiaH-IgG
5t & A 4 CiaH,CiaR-1gG M 3 i CiaR B, F E ER A REF KB AR TEAS BHHRL
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[Abstract]

ciaH and ciaR genes,and to determine their correlation with drug resistance. Methods: The total

Objective: To construct prokaryotic expression systems of Streptococcus pneumoniae

length of ciaH and ciaR genes was amplified by PCR and their prokaryotic expression systems
were established by using routine genetic engineering technique. SDS-PAGE was applied to
measure the outputs of target recombinant proteins rCiaH and rCiaR. Rabbits antisera and IgGs
against rCiaH and rCiaR were prepared. The resistance to penicillin and cefotaxime of S.
pneurhoniae strains was examined after CiaH and CiaR were extracellularly and intracellularly
blocked by the IgGs. Results: The homogeneity of nucleotide and amino acid sequences of the
cloned ciaH and ciaR genes with the reported sequences was 99. 9~100% and 100 % ,respectively.
The recombinant bacteria E. coli BL21DE3™™#<*H and E. coli BL21DE3P ™R were able to
express the target recombinant proteins rCiaH and rCiaR with efficiency. The outputs of rCiaH
and rCiaR were 33% and 45% of the total bacterial proteins, respectively. The double
immunodiffusion titers of rCiaH antiserum,rCiaR antiserum,rCiaH-IgG and rCiaR-IgG were 1 :
4,1:4,151and 1: 1,respectively. After CiaH was extracellularly or intracellularly blocked by
CiaH-IgG, and CiaR was intracellularly blocked by CiaR-IgG, the penicillin-sensitive or
cefotaxime-sensitive strains developed resistance to the two antibiotics; but the blocks did not
change that of penicillin-resisting or cefotaxime-resisting strains. Conclusion: The prokaryotic
expression systems of S. pneumoniae ciaH/ciaR genes have been successfully constructed in this
study. Both the CiaH and CiaR may be involved in penicillin and cefotaxime resistance of the

bacterium.
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it 4 & 3K B (Streptococcus pneumoniae) £
HEHEBHHRWFEREH. AT5IEFE
# E IR R R SRR, EEMRBERE
BYAHAEFRMERBENREEZE L7 K
BHE S AR ERTAH MM HRRE S
B A AT E, CiaH/CiaR Rt R 5KE
7T {E 8 & % & & (two-component signal
transduction system,TCS)2Z —, ciaH & H 5t
REBAHHRERB AL IEZS, AP
ENEEERLBKEEMNZEL R LRER)
M2 ClaR SHEBZERWAHRE
IR, CiaH 2 B R A S8R B , JL RS N
S RN 3% Th Bk, BN C %A R85 15 CiaR

RMEAEFANTER. B CiaH BMAE %
W, EREMHAESERART R
AYEA®IERGRFREELERT, & CiaH/
CiaR £ Jifi % B W X 5 B & 3k #UoB 5 7= 4 it
HEMERNEFTENR,

EHRR, RNFLEIFMET ciaH ficiaR
ERFEBEREIAA WA TELAREER
rCiaH fl rCiaR $i 1 7 & H 1gG, I M HEABF
F ciaH,ciaR #H & H =4 CiaH.CiaR 5
BHRERISHRAMAMHXERRRET
B. 5itFEet, RATEH T EiR1gG HARES
Ja R R PR ok B Ak RS W 2 v
KA.
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1 MHE5HE

1.1 BEHREBRXE MREREATCC6306
PR R B 17 B BB BR 23 B by R M BS 22 B 2=l
B LA HBRRRERESHEEER
UG ARERE B K# EEHMRLE. T-A
R ERNEWE TaKaRa A, #
FIARIKRPET42a MRATE LW E. coli BL21 ¥
W A Novagen 22 7],

1.2 ciaH fMciaR ZEHNF ¥ RKHEAEEHE
#0 DNA #2 4iiif ] & (BioColor ) $2 B Jiff 4 4% 3k
B ATCC6306 tk 2 H 41 DNA. £ DNA &
FTEZWE P, B EENEHEE
MAEED . 5% %85k ¥ R6 #k ciaH i ciaR
# A F ¥ (GenBank accession No.: NC _
00309 REFE ANV MEEITERRE
KB KpET42a BFLEALA , BT RITY HciaH
FiciaR ZEHM5IY . 5141 £ Novagen /7]
A, ¥ i¥cieH £EESIPFEFH . Big5°-CGC
CAT ATG (Nde 1) TTC AGT AAA CTT
AAA-3’, F i 5’-CGC CTC GAG (Xho DD
TTT CTT CTT TTT AGA TGG-3’, ¥ 1%
ciaR #H5I Y FF): Lk 5'-CGC CAT ATG
(Xho I) ATA AAA ATC TTA TTG-3’, Fif
5-CGC CTC GAG (Xho I) CTG AAC ATC
TTT TAA AAG-3’ ,PCR & #&F100 oL, B &
2.5 mol/L % dNTP,250 nmol/L &5|#7.2.5
U EX-Pfu B§ (TaKaRa),100 ng DNA ##z.1
X PCR 2 v #& (pH8. 3). PCR £ #:94C 5
min; 94C 30s,50C 30s.72C 90 5,30 NG
#%;72C 10 min, XA 1 pg/mL RZEFHRE
B9 1. 5% B B8 B8 B e kR I 3% 7= 9, ciaH
MciaR EEY ¥ KA TP A4 5% 1335 bp
675 bp.

1.3 T-A%E.TREMME XA BioColor
AR 3S ORI DNA /ERESR
FE&ERBPCR =4 . X HTaKaRa AR T-A %
BN &% B KT ¥R Bk ZE R pMD-18
-TH 5 {L A E. coliDH5a 376 LB ¥t b i
WE. APNERTHEESHEBRES G
pMD18-T-ciaH #IpMD18-T-ciaR!®¥!, Nde 1
Xho I 3 & ¥) pMDI18-T-ciaH # pMDI8-T

-ciaR#F T ¥ H L E . RJ5E L L ¥ Invetrogen
AR, pMDI18-T-ciaH MIMD18-T-ciaR &
KB AR pET42a 4> 51 Nde I 1 Xho I XUH
U1, S s W s Tk 5 B B 89 B, 3R i T4 DNA
HEEM(TaKaRO A K EHHMER B SR
4k pET42a 3% 8 J5 B 710,

1.4 BABARKERA FHENERE
& B %4 E. coli BL2IDESEM 2" g1 B, coli
BL21DE3 ™%, #£ & 50 ug/ml R BER M
LBEFRMP 37CIREGIEFA h, MARWE R
0.5 mmol/L WIPTG,37CiESIEFHK6h. RF
10%SDS-PAGE K BioRad B F R 7 R 5
ANTHREREMNBEAEARIER L ER
RikE., REANI-NTA ZHEFBRIBEAEREN
rCiaH #1rCiaR,

1.5 BEHAEAHME R G H % rClaH
MrCiaR £ 1 mg 5EBERERX/ERNREE,
BEHEHEREFE R4 K- BRARLE. KK&
#FE10d, RER RO M B mE. Haifnig
5% 84 BEKREE - MA 1/2 R BEMGHR
,4CHhHEH 30 min FLERE G, BRITEX
pH7. 4.0. 01 mol/L PB % 4% #7 /& i DEAE
-52 ¥ (Pharmacia) , ¥t i # 7 R PB, & — %
R BN % 1gG ., Al R HEBR B ATCC6306 tk X H
17 BRI PR B bR B F & 8 IR 4 4 % h /9 M-H
KB 5% B (Oxoid) ,5%CO,. 37 CE&# T 1%
T Asso=~=0. 08, RAGRENY BB E S
Hi 3 K H1gG A . B #%1rCiaH-1gG frCiaR
-IgGRIPBS #1471 : 10,1 ¢ 25,1 ¢ 50,1 : 100,1
:200,1 # 400 FI1 ¢ 800 5 #E, S FIH A R 4 ik
BW 5w BB EN.

1.6 MICHWHE WERMRERHE
ATCC6306 Bk Fe H 17 Bilis PR B Bk ¥ 58473 000
r/min B.0 30 min TIEM &, R/GHpH 7. 4,
0.01 mol/L PBS J% &4 883 (K/SPBS &, %
AERLEEEARBBRKEAFATELX
107,2X10°fM 4 X 10’CFU/ml, B 2X10'CFU/
ml iR 0.5 ml, 3 FIMAZEBAPBS 1
: 100 # B HY rCiaH = rCiaR-1gG,37 CHE & 10
min, rCiaH-IgG #1rCiaR-IgG 43 & 0.1%
B AR (Sigma) #10. 01 % 75 18 K5 (Sigma) HPBS
BB 1:25,80.5ml MAZEB2X10
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$H37H

CFU/ml fi B ,37CHE30 min, ERER
7] bt 4 B &b % S P9 R S B4 8 #5000 r/min 2§
A 15 min, RFETLEER THF 2 XHE PBS
), X SV RLF ¥ M kg M-H Mk
PMABTERSLAERE R L ERH
ARARD HREEMNEKWEESFH K 0.03,
0.06.,0.12.0. 25.0.5.1.2,4.8.16 pg/ml, 43 %
BE.5%1.9ml,RF45mMA 1X10"CFU/
ml f1_E 3R H1 M 5 3 A 5 B8 ¥ 100 pl,5%CO,,
JTCHATHEF2U W MERAFELEKER . FH
w5 B E MIC>0. 25 pug/ml, L E 5 MIC
>0.5 pg/ml HFH AW, LR ENZE
FA0. 1% B AT AO0. 01 % B B 4b 38 A Rt
& g R LA B IR # 40 et L

2 & R

2.1 PCRZHR
1,

ciaH flciaR ERF§ ¥ > 1L

M : marker (BioAsia); 5 1 1 2 3k i : ciaH 1
ciaR EE MR
M1 ciaH#ciaR B #H &
Fig.1 The amplification fragments of
ciaH and ciaR genes

22 TARBAMERBREMFELER HNE
HARBANde | MXho | HUEERE2, 58
BT R EEFRE R6 BrciaH flciaR ZHF
% (GenBank accession No. : NC _003098) H
B ciaH XA B FRAGERFIIZLH
[, ciaR £ F & H M A& 8T 5 E S5
% 99. 9% 100%, T-A 7T 35 & 49 5 5)
Mg RELHRA.

M : marker (BioAsia); 55 1 £ 4 3k i . pMD18-
ciaH, pMD18-ciaR, pET42a-ciaH #! pET42a-ciaR
# Nde I & Xho I 8§47 ¥
B2 B EARBEAWMEE%

Fig. 2 Endonuclease maps of the recom-

binant plasmids

2.3 EAEARIMBAYR 7 0.5 mmol/
L IPTG # % F ,rCiaH # rCiaR Rix &4 5K
MELEAMN 3B3YM45%;Ni-NTA 48
rCiaH #rCiaR £ SDS-PAGE /& B/ Jy 4 —
HEAKH(E3),

- -

M :marker (BioAsia); % 1 3k il : KA HF B #
PET42a; 55 2 #1 3 Wk i#: & H) R F & 19 CiaH #
rCiaR 8% 4 F1 5 3Kl . 4 5% 4846 rCiaH M rCiaR
3 rCiaH #rCiaR A fo R A M F
Fig.3 Expression and purification effects

of rCiaH and rCiaR

2.4 4P hEEHEIG HM rCiaH,rCiaR
Hi it 7% . rCiaH-IgG . rCiaR-1gG 4 5 W4~ %
SHK1:4.154,15171:1, rCiaH,rCiaR
¥ 1 % . rCiaH-1gG ., rCiaR-IgG 3 K 88 & % #t
435141 ¢ 400,0,1 ¢ 100 11 ¢ 100,

25 MICHAMEER MWRERYG
ATCC6306 LA B I JR B #% SP1.2.5.7.10,11,



LR HEE. G W RERE ciaH/R X HEA KX K CiaH/R 5 8- BB AR AL * 609

13.19 M 21 BB EFB R K LAREBEHER,
SP4,8.9.20 fiSP24 k¥ HFEEM A HX Ly
W Ji5 g%, SP15.17 1 18 #R X H B & 3L Fy
fi5 ¥ 25 . CiaH-IgG M Shsk ML Py .CiaR-1gG Mg
M CiaH 5, HF B R R L RREFERNE
B B B AR BT AE B B 2 ¢ L {H CiaR-1gG M

ShEbeR CiaR MR TE W M F B R LM
W 5 T 25 B9 B8 B , CiaH-1gG 2, CiaR-1gG I
BRI ABRERERAGE. . 5XkER
WA SR T A& BB MIC (B Hu#E, Bk
WA RAALHEESERMIC EXHERE., B
#1.

%1 MAARECiaH/CiaR # A WEHHAXBLER

Table 1 Results of drug sensitive test of S. pneumoniae before and after CiaH/CiaR blocking

MIC(pg/ml)
L %Yy
CiaH 43 H CiaH A# M CiaR #p# CiaR A kBAME EXWER
ATCC6306 HER 0.25 ©0.25 0. 06 0.25 0. 06 0.12
L ranghs 2" 2° 0.12 2* 0.12 0.12
SP1 EER 0.25 0.25 0.25 0.25 0.25 0.25
Lk fs 2* 2° 0.5 2° 0.5 0.5
SP2 HEX 1* 0.5° 0.12 1* 0.12 0.12
kg kg 1* 1’ 0.25 1* 0. 25 0.25
SP5 HER 0.5° 0.5" 0.12 0.5" 0.12 0.12
EZL 1 1* 1° 0.25 1* 0.25 0.25
SP7 BEEBX 4" 4 0.25 4° 0. 25 0.25
EXiL 15 2° 2° 0.12 2* 0.25 0.25
SP10 HEE 0.25 0.25 0.12 0.25 0.12 0.12
sk s 2* 1* 0.25 2° 0.12 0. 25
SP11 HER 0.5 0.5 0.12 0.5 0.12 0.12
Laghs 4" 2" 0.5 2" 0.5 0.5
SP13 HEE 2° 2* 0.12 1° 0. 06 0.12
L hs 4" 2° 0.12 2* 0.12 0.25
SP19 EER 1* 1" 0.25 0.5* 0.25 0. 25
LAk 5 2° 2° 2° 1 0.25 0.25
SP21 HER 0.5° 0.5* 0.12 0.5* 0.12 0.25
L rangfs 2" 2" 2* 2* 0. 25 0.5
SP4 HEBE 4* 4" 2* 4* 4 4
LmmEhs 2° 2* 0.25 1° 0.25 0.5
SP8 EEX 2* 2° 2* 2 2° 4*
ks 4° 2* 0.5 2* 0.5 0.5
SP9 HEX 4* 2* 2* 4* 2° 2*
Pk 1 2° 2* 0.25 2* 0.25 0.25
SP20 EEX 2" 2° 2* 2* 2° 2°
LHurEhs 4 4* 0.25 2* 0.25 0.5
SP24 EEEX 2* 2* 2" 2* 2* 2°
3%k Fa s 4" 4* 0.5 2° 0.5 0.5
SP15 HER 4 gt 4 e 4 4°
L g5 1* 2° 2* 1* 2" 2*
SP17 HER 2* 2* 2* 2 2* 2*
3L 1 4" 4" 4° 4 4" 4
SP18 HEX 1 0.5 1° 0.5* 1 2*
PRk 1] 4° 2° 4 2" 4" 4"

PIFISh R < IgG A B A0 Y S B 4 S 55 CiaH 8K CiaR 4 R M R 2R ARNB ML EEXA
IgG HAERMB . REBARNBEBLER 1gG HH, * . W
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- BRBEE, REREE T BT A
RIOVLH EBA HE £ BB 86 8 &
M E.FE X% S E A (penicillin-binding
proteins, PBP ) B Kk £ R R EFI, L HA
PBPs Fh R AR REE, MR ERENEFEER
WA R KR W . B SN SRR RGE iR R
xt & B K W 251 £ HPBPs A FTH I,
ENFERHESRE SHEERBURMNRERE
R6 Bk Lo 8, # 5 K B2 M 46 5 2R 0 W IR A Ak
pbp2B BHFFI MM X 99. 3% , FE XM
75 5 K B % pbp2B X B FF 5 A ol #E X R
86.1%U6), MR, A% KL &K 1E A M
RERESHAMF R WA AR BRAE, L
RERERAEEANBAE  BAFE—FYS
PBPs TR fEFMLH .

CiaH SR B#REFEFER KL fak
F5 i 2548 % ,CiaR I F“,fHHEX TCS P H
BEAREERREANERAVYERQCaR, A2
S5Zm it e BERURERNT, HTHE
B CiaH/CiaR 7 fiti % #EER B X B- I BERG 28 A
W25 P o EROLE L, RITTEFMRET ciaH
MciaR ZERKRBRERGR, #l& T RE™
Wy G L 7 B B 1eG. 53R I8 B9 H L 51 |
B0V, R BFIT BT FLRE R ciaH M ciaR EEZF M
FE E M5 AU R X 99. 1%~ 100%
100% ,#RciaH FflciaR #H 551+ SR F. BF
H 2 1 R %3k B E. coliBL21DE 3P ET et gy
E. coli BL21DE3*"*<* % IPTG R F . £ &
¥ ELsHWEHEACiaH MrCiaR, KF=E 4
B KA L EEM %M 45%., Fikl&m
rCiaH #i rCiaR $i i #5 & 3 1gG M EE T %K
MABAEL: 4R 1, EREBERKST
MEMEEER EESRAFYIRER.E
4% F BEL T A1 7 1k K F R M L 4 € CiaH 1 CiaR
HITRMIK TR E FHE T ERM,

CiaH 2B EH,CiaR BREZE ",
0 B 48 M A B 75 7T B A CiaH, {5 R fE 3 14
CiaR, & BF37 1 rCiaH-I1gG T BEE il R 53R .
rCiaR-IgG RAp £ M R ERE B IRA Tix—
R AEXBRRE . ARERARLERAHER

fARMEREREBRSLHEN, RRER
IgG ATH#ABRAUY, B, RITKRALRML
7 B & ¥ rCiaH-1gG M 1CiaR-1gG R AH
AN, NIRRT CiaR 5 R HREX FE
RAL A s i 25 A . BBIKBRSRE
R B A ORI I 7 W A T S 45 B R MIC R
BA 8.2 4k , 42 R % 1 b 3 7R 46K ok B 4 R I X 48
BB 25 Y R W A k. CiaH-1gG f 45 f@
P .CiaR-1gG M H M CiaH |5, M HFE R Kk
HEFEEBRAEKS L AAFFIE RN L
X H B Rk g5 T 2 i B #k, CiaH
-1gG =X CiaR-1gG HI P =X ffa b 5 P 39 R & a3
it 25 s X Ff CiaH/CiaR {5 5 i B& 8 B 7 )5 &
R 2 B vk LR R 2P L R,
XREHNSXHRME, LR RER,CiaH Al
CiaR UL 5 R B REBBR AR EX F
BREMLBERMWAHEA X, B RERE
WAER AR =AW, KULG A TR
AR,
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