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Research progress in the influences of bacterial glycans on infection
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Abstract: Bacterial glycoproteins, glycolipids, and polysaccharides are collectively known as
glycans, which can serve as pivotal pathogenic factors leading to infection. Bacterial protein
glycosylation mainly includes N-glycosylation, O-glycosylation, S-glycosylation, and arginine
glycosylation. Glycolipids and polysaccharides are also important glycoconjugates, mainly including
lipopolysaccharides, lipoarabinomannan, rhamnolipids, peptidoglycan, teichoic acids, and capsular
polysaccharides. Bacterial glycoconjugates can promote host-pathogen interactions, influencing
bacterial virulence, drug resistance, and biofilm formation, thereby facilitating bacterial infection. In
addition, bacterial glycoconjugates can exert dual effects by modulating the host immune system: on
one hand, aiding bacteria in achieving immune evasion and causing host infection; on the other,
activating host immunity to help eliminate bacteria and suppress infection. This article provides an
overview of bacterial glycans regarding the types, structural characteristics, roles in bacterial
adhesion and colonization, and regulation of host immune responses and summarizes the effects of
bacterial glycans on infection, aiming to offer a distinct perspective from glycoimmunology and an
alternative strategy for clinical prevention and treatment of bacterial infectious diseases.

Keywords: bacteria; glycans; infection; glycoproteins; glycolipids; polysaccharides; immune
response
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(Ser)/Fn R TR(Thr)rh 8 i %42, JERL O-Fli iR
1M, 1995 4F, Castric %V Ik & S SRR PR
M (Pseudomonas aeruginosa)fEFEE5# PilO 1]
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PglC. PgID # i, Und-PP-diNAcBac &, # Und-
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diacetamido-2,4,6-trideoxyhexose, GATDH), Fi
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attack complex, MAC) Y& B, 45 4% 43 A AT
HHREE R LAM 25 A K H SRSV,
AT Toll # A2 AU R 1T 3 2l Jmy &5 Ho 958 1 2%
FE AR K AN O, R R B B 1) R
ZEWERE (R B0 S 0 A NG 7 18 2 A4 1) AT B
— ol v R R R Y R HROIR B O R, R S
fife /0N B I 00 B 5 4 M A A0
LAl , Davey S8V & SR A5 R M TR B2 A
Z5HAEYERIE I, (05K iA REIE AT e
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TR 22 2 S AR IR IR | W RE IR R S
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Table 1  Statistical list of bacterial glycan

ARG L5, TME ALl N-Z AR A N-2
PO 0 B PR A i, A R 245 R 5 1O 2 7 Tl EL A
B AR FPY. 4 ¥ (0 4 BR B (Staphylococcus
aureus) BE T BE TR S — MAEAE T 40 0 BE v A4 B
THEREEY, (&L R M AL L) p A Al
R N-CBERIRERG , MTT$ e i 0 BH B 14t
TR KR A 2 A HEHT D, SRR L S —
THARRMKE Y, h2 FEg2 FhLE
R BB A O 08 BT EA T 2 R AE AR, TR A
145 H B 52 2 1 2 M A 0 lin, K
P I TR S I 22 W K5 HY N- 2 Tk 4 M i R
W P AL B OB A2 AT, T B TGS S AT
(Acinetobacter baumannii)?jé"ﬂﬁgﬁﬂﬂ 2-6 /|~ HLpE
HMELE PRI, FEATEWRE. PO, b
MR D), AT ASH SRR AR 1 F7R.

Classification of glycans

Source of glycans Name of glycans

Glycoproteins  N-glycoprotein Haemophilus Adhesin
influenzaet'*'” (HMW1)

Kingella Autotransporter
kingael'™ (Knh)
Campylobacter Flagellin
Jjejunit4? (PEB3)
O-glycoprotein Pseudomonas Pilin

aeruginosa ™ (PilA)

Burkholderia Flagellin
pseudomallei®™  (FIiC)

Campylobacter Flagellin
Jjejunit®*! (FlaA/B)

Type of glycans Major functions
_NH Adhesion,
. invasion,

N virulence,
immunoregulation

NA Adhesion,
autoaggregation,
immune regulation

Adhesion,
motility, immune
evasion

ST u.% Adhesion,
motility, biofilm
0-SNBOHC,7NFm formation,
immune regulation
NA Adhesion,

invasion, motility,
immune regulation
Adhesion,
invasion, motility,

—S/T{? —S/TQ

5Ac7Ac 5Pr7Pr .
flagellar protein
—S/T —S/T R
stability, immune
SAm7Ac 5Ac7Ac80Ac regulation

(frgk)
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Classification of glycans

Source of glycans Name of glycans

Type of glycans

Major functions

Clostridioides Flagellin
difficile®*¥ (F1iC)
Listeria Flagellin

monocytogenes[u’zﬂ (FliC)

—S/T-"Jl}-PO,— D —Me

-1}

Adhesion,
motility, flagellar
protein stability
Adhesion,

motility, immune

regulation
Escherichia Autotransporter _S/TM Adhesion,
colil"+2) (AIDA-I) invasion,
Autoaggregation,
biofilm formation
S-glycoprotein Bacillus Glycocin —-C _B. Inhibit the activity
subtilis®" (sublancin) of methicillin-
resistant
Staphylococcus
aureus
Aeribacillus Glycocin -C _B. Inhibit the activity
pallidus'®*>°! (pallidocin) of some
Gram-positive
bacteria
Bacillus Glycocin -C _B. Inhibit the
thuringiensis?*>"  (thurandacin A) activity of
Bacillus
thuringiensi
Lactiplantibacillus Glycocin —S/T—B. Inhibit the activity
plantarum®” (ASM-1) — -t of some closely
related
Lactobacillus
species and
Enterococcus
faecalis
Glycolipids Salmonella O-antigen Abe Adhesion,
enterica™ polysaccharide “_IAMO“’_”OH-_UOLHUM_PP invasion, outer
Abe membrane
“"“J: o e stability, signal
CgLr recognition,
. va immune evasion
O A" )+ Und-PP
Par
wl3
O )" Und-PP
(F5252)
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(=3}
Classification of glycans Source of glycans Name of glycans  Type of glycans Major functions
Mycobacterium Lipoarabinomannan Survival,
tuberculosis™! X13 virulence,
immune
P .
0, regulation
Pseudomonas Rhamnolipid -\ Lipid Inhibit the
aeruginosa> -2\~ \—Lipid activity of
Klebsiella
pneumoniae and
Listeria
monocytogenes,
surfactant
Polysaccharides Bacillus Peptidoglycan .—- Survival, osmotic
subtili™*? LTA pressure stability,
D:E p.A immune
L-K7 ! .
I LTK regulation
D-A DTE
Escherichia “
colit™ L_I A
mesoI-Dap mesoI-Dap
D-A :
D-E
L-A
Staphylococcus Wall teichoic acid Toxicity, drug
[39,45] B-1.4 B-1.3 .
aurets RboP-RboP-RboP-RhoP-RboP-Rbop '¢*'$tance:
wld proliferation,
immune
regulation
Escherichia Capsular AL Toxicity, drug
colit¥ polysaccharide N resistance,
K5 immune evasion
Acinetobacter Capsular 6dTal “2 L Toxicity, drug
baumannii™ polysaccharide a . resistance,
K83 immune evasion

‘: Glucose; .: N-acetylglucosamine; Q: Glucuronic acid; O: Mannose; A: Rhamnose; O: Galactose; D:

N-acetylgalactosamine; *: Xylose; D: UDP-N, N'-diacetylbacillosamine; .: N-acetylfucosamine; .: N-acetylmuramic acid;

Q: Pseudaminic acid; D: Inositol; O: Arabinose; O: Heptose; Abe: Abequose; Tyv: Tyvelose; Par: Paratose; 6dTal:
6-deoxytalose. N: Asparagine; S: Serine; T: Threonine; C: Cysteine; L-A: L-alanine; D-E: D-glutamic acid; L-K: L-lysine; D-A:
D-alanine; SNBOHC47NFm: 5-N-f-hydroxybutyryl-7-N-formyl; SAc7Ac: 5,7-diacetamido-3,5,7,9-tetradeoxy-L-glycero-L-manno-
nonulosoni-c acid); SAm7Ac: 5-acetamidino-7-acetamido; SPr7Pr: 5,7-N-2,3-dihydroxyproprionyl; SAc7Ac80Ac: 5,7-diacetamido-

8-O-acetyl; POj;: Phosphorylation; Me: Methylation; Und-PP: Undecaprenyl pyrophosphate; Lipid; meso-Dap: Meso-2,6-

diaminopimelic acid; RboP: Ribitol-phosphate; NA: Not Available; n: Repeating unit.
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