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Abstract: O-Antigens is the outermost component of bacterial lipopolysaccharide (LPS). Their structural
complexity and diversity are essential for bacterial immune evasion, pathogenicity, and bacteria-host interactions.
In this study, the O-antigen of lipopolysaccharide from Escherichia coli strain EPEC080 was extracted and
purified. The chemical structure of the O-antigen was determined by a combination of various analytical methods,
including molecular weight determination, monosaccharide composition analysis, infrared spectrum and nuclear
magnetic resonance analysis. The O-antigen with an average molecular weight of 14.3 kDa was determined to
consist of a pentasaccharide repeating unit: —4)-[a-D-GalpNAc-(1—3)]-a-L-Rhap-(1—2)-[f-D-GalpNAc-(1—3)]-
a-L-Rhap-(1—2)-a-L-Rhap-(1—. Notably, this structure is different from those of known E. coli LPS O-antigens,

Wik H 391 2025-01-20; &[0l H 41: 2025-03-09.

FeATH  E K H AR A LI E (22277042, 22478153).

*JB HAE A Tel: 86-510-85197039, E-mail: hujing@jiangnan.edu.cn;
Tel: 86-510-85328229, E-mail: jianyin@jiangnan.edu.cn

DOI: 10.16438/j.0513-4870.2025-0073



SRR A B0 KA B EPECO80 B #k O-$T 5 ¥ 45 14 %2 5 -+ 2025 -

indicating that strain EPEC080 represents a novel E. coli serotype. The structural identification of this O-antigen

provides a foundation for further investigation of the pathogenesis of enteropathogenic E. coli and development of

prophylaxis and treatment methods against the related diseases.
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Figure 1 Monosaccharide composition analysis by HPAEC-PAD. A: The ten-component standard mixture; B: The hydrolyzed O-antigen

from E. coli strain EPEC080. HPAEC-PAD: High-performance anion-exchange chromatography; E. coli: Escherichia coli
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Figure 2 NMR spectroscopic analysis of the O-antigen from E. coli strain EPEC080. A: 'H NMR spectrum; B: C NMR spectrum. NMR:

Nuclear magnetic resonance
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Figure 4 'H-"H COSY spectrum of the O-antigen from E. coli strain EPEC080
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Table 1 'H and "C NMR chemical shifts of the O-antigen from E. coli strain EPEC080

Chemical shift (0)

Residue
1-H/1-C 2-H/2-C 3-H/3-C 4-H/4-C 5-H/5-C 6-H/6-C Ac (C=0)
A 4.94 (singlet) 4.01/50.9 3.47/73.1 3.62/64.4 3.52/747  3.66,3.73/60.9  1.92/22.0
a-GalpNAc /95.5 (173.9)
Ui 168.4 Hz
B 4.91 (singlet) 3.87 (singlet) 3.81/68.9 3350/, 9.6,9.6Hz)  3.81/69.9  1.16 (J,, 5.7 Hz) -
—2-g-Rhap /94.7 /78.7 /72.0 /16.7
Ui 176.1 Hz
C 4.90 (singlet) 4.10 (singlet) 3.94(J,,92Hz)  3.56(J,,9.2,92Hz)  3.63/69.8  1.15(J,,, 5.4 Hz) -
—2,3-a-Rhap /99.9 /75.9 /76.2 /721 /16.5
Uiy ey 169.0 Hz
D 4.82 (singlet) 3.64/66.2 4.02/66.1 3.59/70.6 4.39/67.2  1.13 (J,,,, 6.0Hz) -
—3,4-0-Rhap /97.3 /15.5
e 171.9 Hz
E 471 CJ,, 8.4 Hz) 3.99/50.7 3.67/74.4 4.09 (singlet)/63.2 3.61/747  3.66,3.75/61.1  1.92/22.3
B-GalpNAc /102.5 (174.3)
Ve 159.8 Hz
HEAT AR, 2-C.3-Co4-C.5-C M 6-CE B AR T WHEM I-HES (4.71) 153.99 4055 FUA COSY 41X

75.9.76.2.72.1.69.8 F116.5 &b . HMBC i & 2 1] #14
CH14-C (72.1) 5 6-H (1.15) 15 5 o LA M, #E—
AT ERESHAE (B 6). WA SE)R T
18 A 0 A 2548 A HSQC i B h sl C 1 U
(169 Hz), 456 O-HU 5 1) 5% 4 %, # N 0% C 4 a-L-
Rhap (£ 1). LAk, B8 C 1SS RS AL 22 AR 5
CLHRIE 1) o-L-Rhap A% G L IR 1E Hid — 5010+,

5 B S S Al T R D S E S . R
# COSY iR MK E S, T HPEDM I-HE S
(4.82, BAUE), 2-H. 3-H 1 4-H 15 5 7 71 H B AE 3.64.
4.02M13.59 4. TOCSY i E & W], F¥ED I 1-H S
S5 2-H (3.64).3-Hf5 5 (4.02) AKX, #PEDK
2-HE5 (3.64) 5 1.16 415 54 TOCSY #H & 14, 1M £
PED4-HES 3.59) 5116 55 54400155
A COSY MM, H5 LA\ 4 D 1) 5-H Fl 6-H {5 543
FITE 439 F11.16 &b . HBE D I 6-H AL 5= A0 #8 4 1.16,
X 6- T A BE 1 6 5 4 RS 5, RHEBED A
6- It S Bk . i8Ik HSQC 1 B 58 D 1) o, 347 H R,
2-C.3-C.4-C.5-C M 6-C 15 5 70 A AL T 66.2. 66.1.
70.6.67.2 #116.5 & . HMBC i & % B 595 D 1 5-H
(4.40) 5 6-C (15.5), 5-H (4.39) 5 4-C (70.6) {5 Z [
AR, #— B3 T ERES AR (Bl 6). RE
A EAB G HSQC ¥ Bt S BE D ', o, (171.9 Hz), &5
A O-HU (1) 5 pE 2L B, #0588 D N a-L-Rhap (£ 1).
AL, B D B AR B AL S CRE Y a-L-
Rhap (1A% 1 FE PR % Bodis b A — 8, AUR B S-HAS
5 (4.39) fEAEA— 2L, N T RESE H 2 B8 A B 0 () A
AR R,

k0 5 JE A AR 1 R R E S AR OSSR

P, B H A JE N B E 0 2-H. TOCSY i & 1-H {5
5 (@4.71) 52-HIE 5 (3.99).3.67 &b 15 5 3445 M K4,
M COSY i Kl 3.67 &5 5 5 2-HAE 5 B A M K1,
P LA A 3-H (5 5 76 3.67 &b . i@ i HSQC i & 4 1T,
FPE B 1) 2-C 55 7ERcEE o 50.7 &b, SREF R E 12 5
PR TR IR T . HMBC KW 2-CF5 (50.7) 5
i1 3.61.4.09 445 S AFAEAH LA, 177 COSY 1 %=
B 3-H{5 5 (3.67) 5 4.09 &5 54 #H 5 1, $i5 bt A
T 4-H Kb AR N 4.09 (RIK), XF3.61 155
5 4-H{E 54 COSY tHKE, ¥ H T8 505 E 1
5-Ho HBEE I 6 500 H AL EE 5 L A8 oA
3.66 F113.75, it HSQC 1% X 54 E o b 4T H R,
3-C.4-C.5-C Al 6-C I A A B AH 70 ) 9 74.4.63.2
74.7F161.1. HMBC i & & 78 N- 2 Bk 2 1) W 2L A fE
5 (1.92) 5HHEE M 2-C(5 5 (50.7) A A1, KB H
WEM 2 S0 ERE | OBE M. WAEHRHE S 1-HA
4-H 1)1 & 8 # . A £ 8 & HSQC i & h H 4 E
(1 ' o (159.8 Hz), 45801 O-470J5L (14 B W% 4L B, 5% E
B %52 N p-D-GalpNAc (% 1). ILAk, BHE E 2 0% R
Bt Ak 2 7 B 5 AR I 1) B-D-GalpNAc FIA% BE LR 1%
B — e,

P AZ LR 1 [R5 5 V3 8 45 3] 1) Bl 4L R 5 B b
Horombras R—3. B HMBC % E# — il £
B S T & B E SR (K 6). HBEAM 1-H
(4.94) 5 ¥FED 1) 3-C (66.1) 47 1£ HMBC A5 1, 2% B
PR A PRI S RED 1 3 SIS, HBFEEM 1-H
(4.71) 5 HpE C 1 3-C (76.2) 1745 HMBC #H1:, % B
P B H a0 5 B C 1 3 ST IE R, FAEB I 2-H
(3.87) S HLBEC I 1-C (99.9). ¥4 C 1) 1-H (4.90) 5 #.
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BE B [ 2-C (78.7) 177 HMBC # 5 :, & W] Bk B (1)
2 S AL NS C MR AL . FBE B Y 1-H (4.91)
L5 BB D 1) 4-C (70.6) /77 HMBC #2<1:, R B 5% B
(10 B A E B HE D M 4 540 . HBE C 1 2-H (4.10)
L FED B 1-C (97.3) ££ /£ HMBC A G 1, 2 B B
D [ A7 JE BE BB C I 2 S0 HE I, BN T KB AT
B EPECO080 B ¥k O 1L J5 (1) 5 & % 70 N H b —4)-[a-D-
GalpNAc-(1—3)]-a-L-Rhap-(1—2)-[-D-GalpNAc-(1—
3)]-a-L-Rhap-(1—2)-a-L-Rhap-(1— (B 7).
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Figure 7 The structure of the O-antigen from E. coli strain
EPECO080
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