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Investigation on the molecular mechanism of operon comCDE regulating the

transformation of Streptococcus pneumoniae
YUAN Tai—Xian,et al

(Faculty of Laboratory Medicine , Chongging Medical University)
[ Abstract] Objective: To investigate the molecular mechanism of operon comCDE regulating S.pn transformation. Methods : The wild S.
pn strains and their comE—defective derivations ( AcomE) were subjected to CSP—induced transformation. Transformation rates were
calculated at different time points, and the mRNA expression levels of comE were detected by FQ PCR.The proteins of different expression
among different strains were detected by two—dimensional electrophoresis and image analysis. Results: D39 could undergo transformation
at 0,10 min and 20 min after CSP was added, and the transformation rate at Omin was the highest. After 10 minutes induction with CSP the
mRNA level of comE was significantly higher than that of basal level( P<0.05),and at 20minutes the mRNA level of comF. was significantly
decreased. For comE —defective strain,the transformation rate was 0. proteomics analysis displayed that six proteins were expressed
significantly higher in AcomE strains than that in D39 wild stains. The expression of six proteins increased significantly at 10 minutes after
CSP was added, but reduced quickly at 20 minutes after CSP was added. The expression of two proteins were changed in both cases. The
expression of another one protein was significantly decreased after CSP was added. Conclusion: ComE is an essential gene for CSP—induced
transformation,, CSP probably induces some transformation related genes by comE—independent pathway. And comE probably has other
fuctions than regulated— transformation, and it might be CSP—~independent.
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#720, F it AT il CSP S R eE R W H 1L,
Eb L A (7] B ) A B AL R R B B comE HY) SR 3K K
-, W% CSP Xf comE ik M55 TR ; H 38 i XL 1]
BRI LUK LEBE comE Bk [ B RR 5 BT A BAR B9 22 5 K
CSP EFHAWA ERKAMENESR , BRI KIMLEE
i CSPEFHELREY comE FERMEA -,
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1.1 ##E R
.11 B IR REEIRE D39 BE #R W T NCTC;D39 1
comE Z:F AR B #E ( A comE ) B AR 4H # BRAE
112 —MRM Y RAREFRE, BRZEMEK
(CSP1): & /RAAL( LM ) B RRA RIS B, 4N 99.5%.
ZBE RNA BEBURH AW TF Omega 247 ; KA F &
W T EMgHER N E) ik FIXA & SYBR Green 1 L& &
RT-PCR | &M F TaKaRa 23 A,
1.1.3 RNEEPCREY HILEETAYTEEARAH
AR FFINE 1,
114 BAaR4A¥RA PG T A (pH4~7,17 cm).
Bio-lyte . ERFFBHEE(DTT) N S FEEE (CHAPS) L Z. B
(Iodoacetamide ) . B ik ( Thioourea )XW F 35 [ Bio—Rad 227 ;
T IR BRI (SDS) . H Z B (Glycin) B4R (Ultra urea) |
PO B Z 2 (TEMED) B A MG . =R Z B (TFA) .8
BRSO IR BRI T s A T AR KA TRE
BEAMCYIE T E4A YA 7 BB HE B T £E Sigma A7,
1.2 Fi
12,1 JREERBEH CSP Bk I REEREERT
CTM 53R #H P & Au=0.1 £4 , I A CSP [ HARKE R
100 g/Lo 7E CSP 1A JG 0.10.20 min BX 100 w1 BN A
4111(0.080 /L) A1 E DNA(IAL B R EH erm), F 37°CK
WAEFFE 90 min, SREHTE 0.25 mg/L LTEEH TSA 1P
Wb, T 37CHEA I 24 ~ 48 h, I BT R L LB 7%
B, HFEBIRELER,
AR THRARE (HE SBUE A=0.6 BT, HE%
A5 x 108 cfu/ml 3H55) .

el =—S*%£ﬁ—_%%$% x 100%
LRIV 1%

122 FER PCRAAMZENA mRNA FihE RIS
RNA, 3% 5 cDNA, DIFE R cDNA PERBHR , #1750k 2

# PCR % H 892K comE, ¥ 16StRNA EARSER , #
B B9FE R (3 BORARAE T A5 LEAR BN 108 ~ 107 copies/ 1, AR
WM LR . BN A R F1 4141 2 B/ TaKaRa SYBR Green |

RT-PCR IR & MRIEIRERIRE S CtEMXTRICRTTLH
WARERZR, RIEHRIERES Co AT MARMERR 2R R I &1
FRAS IRTE IR LA 16STRNA YE 2, comE/16SrRNA
Ve EGE comE F R FKERIFERR.

123 FEARHAFEARMNESHILMEEA

1231 WEEREK CHAEERT 200 ml C+Y Fapsr 1
BE3EFE 2 0Ds5=0.09 ~ 0.10 BFUREE A . 4 50 mg HRAIIA
1 ml ZE A SRS v, VK _EABFE RS 30 min(5 s/ ) A
50 wg/ml RNase & 200 pg/ml DNase, K _E A E 30 min, 4°C,
12 000 r/min #.0> 30 min, W& EiEW, ERE T EFFT
-80°C& .

1232 %M [EHH pH B4 B R KRB R DR
(BEESEN 160 wg) MAKE EREZE b B, BN
350 pl, AlE O cE O, IRGHHRES IR B L IR AT
GERVEMARES: BB VS K4S ik B A, K E
20 min & , 7ERS S LTSS 2 ml BT B IR WRIE SR A 3R BT
F RESOARERT, BB B TEaRE,

1233 5 _0m  FEH VAR SDS- B 7 4 Ik B 88 I F Uk
(SDS-PAGE) %R EGH IPG B &TFE 142 vp il -
%5 , B E 10%K) SDS-PAGE e 75 , A FEEA K
PR, B R, R VR D TE 35 /R A0 ik B RS 0 s 4 st B w45
1EFYK,

1234 RPBEREGST RABIAEHITEYE, B
4 55 B9 5 B Y Microtek 4850 T 3% (LI H 2 e . FI A
PDQuest 7.3 SAEAHT =4 A A, LA A 4 — TR 1R A7
HEER EG B B S 2 3T thds , AT B —E L,
S1 3R B AR HIRE 5 2 2-DE 4388 55 B8R 1 B S AT 1Y
1AL H, IS E B ERER R — SO R AR . FFIRIE Nor-
malised Volume {E 9 ZF (AW R HI BT SRR B,

2 &% B

2.1 %W/ CSPHFERE R EF

4514 D39 BERRFI AcomE $E1T CSP S #1L, 45R 8
TNEFAE IR REAS A CSP 55 £ 4441k, H7E 0.10.20 min )
FAb R RE 2, HH 0 min BHAFEILREE . AcomE BEHRIE
A ] A B AR IR AR L AR ok WAL B 7, R CSP R
BB S A comE Btk & AL,
22 D39 B CSPiFF /5 KR F I 4 comE % B mRNA
Rk EA

7E CSP /% D39 BIRHE LS 0,10.20 min 535l

®1 SEMHEEFRESIWFS

FHH 5| ¥ 5 51 PR/ N (bp)
514 5 -TCGTCATTACAATCCTTACGCTAT-3’
comE . , 274
T #5514 5°~ACCCCTGTTGTTTCAATATACAAA-3’
E#514 5°-GTAGTCCACGCTGTAAACGATGAGT-3’
16StRNA 245

FU5[4) 5" -CTGTCCCGAAGGAAAACTCTATCT-3’
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B, 28 RNA, E BT comE R F MmRNA i858, HigE
BNk 3, R BR CSP %510 min Af comE ) mRNA f%
KB 0 min F1 20 min 5 5 E 155 (P<0.05), B comE £ H
7E CSP ¥EF )5 10 min B} B ZE FH 1 , T 7E 20 min A R
A, B B TR,

2.3 D39 B K 483 R GBI Rk AT

23.1 D39 Hi5 AcomE BEHRIEHBEIKEE LR MNE
1ATAEY I EAMREL, HEEF T pl 47 HIHF
£ 20.1~66.4 kD 75 BN , D39 B #k-5 AcomE B4R H A
K243 51K 156 NF1 198 A, L D39 Bk &N 5%, RE
PDQuest7.3 3 Hr 45, H 6 MEMEBEAREXA 3 5=
5, EN7E AcomE BBRPRIZM S, RN EBF AR ERP
ENAEBEREZD) comE HENME,

232 CSPi#%S D39 BitREAFIHEZE A Bk RS e ¥
YHBEREFRZE OD55=0.09 ~ 0.10 BHAIA CSP(ZAYKEH 100 p g/l)
435S 0.10.20 min, SR R R E A 2-DE 2047, B 3W
2-DE $R SR 2, ETE CSP S 0.10.20 min B9 A
BRASHIA 156,212,145 4 L Omin EliEAS%, RBIE
PDQuest7.3 BAFSITER,F 7 M ENEARSE 3BER,
Hr 6 MEH(1-6 BB )T CSP SR 10 min B FikE 5,
Bih CSPESEA ;1 MEH (7 SEH)NE 0 min BFE 10
min AP EE RN CSP BN 20 min BFIHEEE
5 Omin BRTELEILE, RE 7T SEARRKBEREEER.

5 comE BHLEREEWEAR, Kb 2 M EAME—
BF(aaBERR), X 2 MEAREZE comE F HRYHIH,
{BHEE CSP FFFHMMm, TH CSP MHNER (7 58A)
FHA3Z 5] comE ZEHHINH

3 3 it

FYNF comCDE & R # fili R 55 IR A R Z B Y
LR BRI EX R ERE LKW
VA AR R E O B R T R Y TR
AR LB, B R R 5E R CSP & o B0
comE E HJG1%E 589 F comCDE A HFEx¥En,

TE R — AN IE R4S, 3555 5 oM AR 56 26 B %5k, AT
ik kg, AR EBR CSP IMAFEBEG comE £
REEEMS MEEAEL, GRS SR
%, U0 A e AL SR B 2 BRI 5 T A comE B A Bk G
comE ZEEMARELFHNL, /R CSPESHAREE
T EREE comE WEE, BHE 1 MESEHN
T comCDE EFEXRZEMEWIR, X—-ZER5F%
[} AT B F 55 45 R — 3o,

RYE X LR, IR E K FE W comE Fik
RFEMRETNTEMN B4 CSP S M T e LAE
KEF N ZE comE BF IR B, RMmiEH
I BN comE ¥ 35 W] 76 Ft S5 0L F ok 57 F
CSP MiES A Pkt BP E T HRFEAEXH
TEOLE? DA B 58 X 4l R A AL 34T T B B R4 2
W5, 5 RB/RTE CSPESWHLHEKTERE 6
MEHKRIATE 10min B B EHEHN, 7 20 min B A
%, SHABLEENNE -, BRXILME
B ZREHBMHEXER, W AcomE WHRFI B A H
HITEREARAER, ERERAE 6 NEANE
RRESTHAWEE BREFEHEKPX 6 MF
HEZF comE EERMMH; MEPH 2 ANERAIE
RAHERBRM comE M ER, X—4 RBR
X2 HAHAXEANERIRATHEARE T
comE M, Bl CSP i F # LM L 2 H £ AW B
B & comE LAY HADERZ

AR ERERE 7T SEAZB CSP W, 8
HEBIHAKZE comE BIWH R CSP XHixEA
B30 A 58 5T comE XA RABEMA, RiEA
RIEYERE K F CSP #1 comDE # il F X B EH S
M1l & A B RBP4 RIE/R X F T fE
o TAR K ARG, ANEAARERERZ
3| comE WHIMHE 4 MEAIFKRERHZ B CSP

£ 2 D39 MHKRTE CSP BB ER B MF{L 2=

#HEK

HALFE(% x 10°)

0 min 10 min 20 min
1 8.4 5.1 2.1
2 10.8 8.4 38
3 7.8 4.2 0.8
£ 3 D39 WK CSP BEREARBEA comE #E mRNA FiXk
Sk comE/16STRNA
0 min 10 min’ 20 min
1 0.0341 0.9520 0.0402
2 0.1974 1.2047 0.1112
3 0.0124 0.4073 0.0160

*. P<0.05,CSP %5 10 min A comE 7555 B4 0 min A1 20 min A B H






