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(164) DL N-3 {57 9 GlyXGlyXXGly 454 5%, ix
2K R A BE R AW/ R R AR, B4
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Fig.1 PCR amplification of rml/B and purification of rRmIB. ( A)
PCR amplification of the rmlB gene with primers rmlb-s and rmlb-as.
(B) protein purification of rRmIB. Gel, 12% , was used to separate

the protein by SDS-PAGE.
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R0 30 A 40 0T U6 2 22 D9 RS 1 1 828 Da, fE 70 1 hiE

120.00
100.00 |
80.00 |
60.00 |
40.00 |
20.00
0.00
20.00 4

Relative activity/%

120.00 ¢
100.00 |
80.00 f
60.00
40.00
20.00 #
0.00 P S — —
200020 25 30 35 40 45 S50 55 60 65 70
7/°C
035 C
030 +
025 f
020 +
0.15 +
0.10
0.05

0

Relative activity/%

Velocity(OD,, )

0 01 02 04 05 06 08 1 2
¢(dTDP-D-Glc)/(mmol/L)

E 2 rRmlIB &g & #&

Fig.2  Enzyme activity of the recombinant protein rRmlIB. A
Relative activity versus pH. Relative activity is expressed as a
percentage of the maximum activity at pH 7.5. B: Relative
activity versus temperature. Relative activity is expressed as a
percentage of the activity at 40°C. C: Relative activity versus

concentration of dTDP-D-Gle.
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MW  Stepl PCR amplify FRT-flanked resistance gene

v
FRT FRT
/g{ Antibiotic resistance .P_2~z/

Step 2 Transform strain expressing. redrecombinase

50bp, 1 50bp

HI | [ H2
rmiB

Step 3 Select antibiotic resistant transformants
FRT ERT

Antibiotic resistance | P2 H2|

Step 4 Eliminate resistance cassette using a FLP expressing plasmid
FRT

(A) B) A simple gene disruption strategy. H1 and H2 refers to the homolog
regions. PI and P2 refer to priming site

B 3 ArmiB Z#kH PCR 718 (A) 5 southern 3z %X F (B)
Fig. 3 confirmation of Arm/B mutant by PCR (A) and southern blot (B). (A) PCR amplification of the Arm/B mutant with
primers rmlb-s and rmlb-as;the amplified band contains the starting 50bp and ending 50bp of rmIB , primers P1, P2 and a
FRT fragment. W, wild type; M, ArmiB mutant. (B) Genomic DNA hybridized with the probe described above.

1 6023. 0308 4700 Linear Spec#1 MC=>>BC=>>SM5[BP=6023. 1, 575]
1001 552
901
20, —»3) a LRha(1—2) a LRha(1->3) B LRha(1-4) 8 DGIcNAc(1->
701 1
6851. 0444 a DFuc3NAc
601

v
7679. 5254

Intensity/%
wn
£

401
301 ]
8507. 5898
. 9307
20 7660. 9297
7696. 2896 9334.5928
83032266
1ol 10163. 5293
10993. 0469
0 'A"'WMWW |
4999.0 6412.6 7826.2 . 92398 10653.4 12067.0
miz

B4 XEFHE O ML MALDI-TOF-MS/MS RiZ % &
Fig.4 MALDI-TOF-MS/MS of the O antigen.

2.4 ArmiB REKEFMNE AR Agmd/rmIB X UM N E H o 0 5828 Bk 240 1 il 32 060 i 35 0 2 3%

MR TR E W, 08 2 38 T i P R 38 ks S B B i ], T R E
A rmlB 7R KR 28 8 P 0E A W T B OB K 2] dTDP-4-keto-6-deoxyglucose By A= i, 1 T7E
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Average of 11.329 to 11.350 min.: DINGWEIPING SUGAR-D-20-30.D\data.ms (-)
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Fig. 5 GC-MS of the acetylated O-methyl rhamnose derivative. A:MS of the eluted peak; B:standard map of acetylated

O-methyl rhamnose derivative.

00 O T P R PR LE AR T RO RS | 4 1R B
2 A IR 220, 40 P RmlB [R] 2y i A0 SR A7 A R
PO FRIKN, L HEBR 1 e s E] P R ) il A
FIK AT BEME, (H X A7 n] BB [R] D B AL T U S
RmlIB A [6] DUECTC 100 1 BT & FATT IR s 1
AR 5 IS AR 1 T, A 3 ] A2 R T LA B B AR AR
BiE 14 81% o 9 1 AR JRE 4y ik k(94 B0 I A2 B B
HRE, PO L3 P 2 ) B T NS R I ) BR E

2 min, HARGEHREILE 1,

F1 REH® FERROEKRZ BHEELR
Table 1  comparison of enzyme activity between the mutant,

wild strain, and the complemented strain.

Activity (0D, ) Relative activity/ %
M — —
W 0.2847 +0. 0088 100
CT 0.2313 +0. 0032 81

W, wild type; M, ArmlB mutant; CT, complemented strain.
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TR T RERY S RmlB A4k 75 204 6] 79 ] 2
Bty , FATHETE T gmd HePAE ArmIB 58 7% B v (9 1
Mo gmd 4% GmD 2549 K A4 T7 305 RmIB 4H
oy 34 ,GmD 4t GDP-mannose ¥ 7% 5 GDP-4-keto-
6-deoxymannose [ &V . TE ArmIB 2878 ¥k, 3K A1
W gmd F PR 38 o [R) U5 5 2 0% O 1 e L A5 B0 58
AERR A gmd/rmIB (18 6) o X XU 5 78 Bk 7] K 21T
TRAV T IR 2 O BEEE 508, 45 2R Kk B LA R
AR RR O WEEE S5 AR K HEBUE

2000 —

1000 — =1 1122bp
750 —

500 —

250 —
100 —

bp

B 6 gmdBZEEMY 1 (A) UK Agmd/rmlb REHKRK
®iE(B,C)
Fig. 6 PCR amplification of gmd (A) and verification of Agmd/

rmiB mutant ( B, C). A:PCR amplification of gmd gene with
primers gmd-s and gmd-as. B: PCR verification of A gmd/rmlb
mutant. Lanes 1 and2 stand for wild type strain; Lanes 3 and 4
stand for Agmd/rmlb mutant; Lanes 5 and 6 stand for Agmd
mutant; Lanes 7 and 8 stand for ArmlB mutant. C;Genomic DNA
hybridized with the probe amplified by primers gS-1 ( 5'-
CCTGGCAGAGTTTCTGCTG-3") and gS-2 ( 5'-AGTGTTTTTT-
CGCCGCTTCG-3").

3 ik

VLT A RIS A 3, K L-0 B2 M 10 5 i 5 22
4 PRI 5, 0000 O 4 SN TR Y S DRI RS . AR
BT FE v, B ATt 1 v B I A i ik A% BT = B BT A
B R R AT A SCBE R rmlB JEIN TR LB S
P, FRATAR I8 NCBI rp B 28 5 B 5 A B9 £ ~F 1 571
Bt 7 G Y LR I 5| MR AT B YT (R

o A F

rmIB 4 % (¥ 85 H RmlB & & B AR SF Y Tyr
(160) XXX Lys( 164) fit .45 Hy B BL B GlyXGlyXXGly
IN' i 245 4] B, 7T 3k 420 45 ) 2 et e Ot S il / 30 Dt Tl 1) 45
FRFAE , R, FRATT 0025 HE DU RmIB Ay % 4% I 4 i 5
A R 5 S DU IE S % 8 A Rl i fb dTDP-4 %
WEFE AL Ay dTDP-4 - K5 -6 - 5t 420 7 % 4 -

MIATHE rmiB FE PR RR B 45 LS #1521 1) 298 742
MRS UFAERRIEAT T BB, R IR BB A B 8 i AR Ak
ZEAR PR O Bt i 17 AL Y B 92 2= I KR B O it Jst 1Y)
I 75 750 5 W AR R A L B R A A8 Ak . B ZBE 1Y Tricine
SDS-PAGE 43t il W] 58 722 ¥k i 22 W 11 vl Dk 4 714 55
B A= ok 5 Il A2 Bk AH [R]

BT ERS G AT R AR 24 O
W B 00 25 4 W] RE T A 78 AL BlE AR B i Bk
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Function of rmlB in the pathogenic Escherichia coli 44277
(02:kl)

Weiping Ding, Yuanming Luo, Guomin Ai, Cheng Jin~
Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [ Objective] To identify the role of rmIB in synthesizing L-rhamnose in the pathogenic Escherichia coli 44277
(02:K1:H4). [ Methods | The rmlB gene was expressed and the activity of the recombinant protein was assayed by
measuring the quantity of reaction product. The rmlB gene was deleted by homologous recombination, then phenotypic
changes of the ArmlB mutant was analyzed by Electron Microscope, Tricine SDS-PAGE and immunological methods.
Further, various methods including MALDI-TOF-MS/MS, GC-MS and NMR was used to investigate the O antigen
structure of the ArmlB mutant. [ Results | RmIB was confirmed to be a protein harboring the activity of dTDP-D-glucose
4 ,6-dehydratase through enzyme assay. The ArmlB mutant was successfully constructed and no phenotypic change was
observed after compared with the wild type strain. L-rhamnose still existed in the Arm/B mutant, indicating that there
may be isoenzyme of RmIB presenting in the mutant or there was a novel way synthesizing L-rhamnose in the mutant.
[ Conclusion ]| RmIB has the activity of dTDP-D-glucose 4,6-dehydratase but it is not essential for the synthesis of L-
rhamnose.

Keywords: Escherichia coli, L- rhamnose, synthesis

(A% kwem )

Supported by the National Programs for High Technology Research and Development of China (2006CB504400 )
“ Corresponding author. Tel: +86-10-64807425 ; Fax: +86-10-64807429 ; E-mail ; jinc@ sun. im. ac. cn
Received ;17 March 2011/Revised: 18 April 2011





