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Figure 1 A brief introduction to known MAMPs. The known MAMPs include lipid metabolisms (farnesyl diphosphate (FPP), geranylgeranyl
diphosphate (GGPP), oxidized low-density lipoproteins (OxLDLs), cholesterol crystals, bile acids (BA), and saturated fatty acids (SFAs)), glucose
metabolisms (glucose, advanced glycation end products (AGEs), and citrate), nucleotide metabolisms (ATP and uric acid crystal), and amino acid
metabolisms (glutamate) (Created with Biorender.com)
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H-3-F L kAl A (HMG-Co A )1 J5 o HY 2 iR 5 |
K. WE, WERINREBER A B 2GR -5- — Wi,
JEa s PR IR - 5- R R IO AR AN = W2 IR 1 (adeno-
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Figure 2 Metabolic pathways involved in MAMPs. The known MAMPs are from four canonical metabolic pathways: Lipid, glucose, amino acid, and

nucleotide metabolism (Created with Biorender.com)
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Figure 3 Molecular mechanism of MAMPs mediated inflammatory response (Created with Biorender.com)
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M AP K [ 38 o b 240 i = A= whep ks 20 it 41 5 BIE
(Neutrophil extracellular traps, NETs). 7EX—idFEH,
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FICD36Z S5# 2R 41 fINLRP3 (nucleotide-binding oli-
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2, I AnAZEHE R (palmitic acid, PA). Z85iESE, PALL
R ARG, H1anR SRERR . AR IR A AL A R
EL B A TN BE 238 14 M E NLRP3-PYCARD Fllcaspase
IR AR AR S IL-1B8 77 4227 PAGE 3 My d88#E i 1t
TR IPE S5 A2 0% TLR2/44 SR R (55 1%, I
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BERRER L AELPS . TNF-o-FITEN-yHll38 %) Lk 4 i
B SNEE R ER S RIS W LSS, 3
Jn4Bpa A F(TNF-a. IL-1B+ IL-6. CXCLSFIIL-10)fY
PRl B A RN, AMRER B R LA —Fh
DAMP, 7] LI E ELNA 1 R Z AR A AR, i
BTENLRP3 AAE/IMA. 33X — 3 1 Ft il — A5 e e
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Damage-associated molecular patterns (DAMPs) are endogenous molecules typically released from damaged or stressed
cells that trigger inflammatory responses by activating DAMP receptors on immune cells. If these DAMPs are not
promptly cleared, sustained inflammation can ensue, promoting the development and progression of autoimmune diseases.
This review provides an in-depth overview of a specific class of metabolite-derived DAMPs, known as metabolism-
associated molecular patterns (MAMPs). These MAMPs are derived from the metabolic pathways governing lipids,
glucose, nucleotides, and amino acids. The molecular mechanisms by which these MAMPs contribute to inflammatory
responses are thoroughly summarized, accompanied by a comprehensive exploration of their role in autoimmune diseases.

The review begins by highlighting the critical role of MAMPs in initiating and sustaining inflammatory processes.
Uncleared MAMPs can drive chronic inflammation, a hallmark of many autoimmune diseases. The authors then delve into
the specific class of MAMPs, detailing how metabolites from lipid, glucose, nucleotide, and amino acid pathways can
function as DAMPs. Through a detailed examination of the molecular mechanisms, the review elucidates how these
MAMPs interact with receptors on immune cells to trigger inflammatory cascades. This provides important insights into
the pathogenic contributions of MAMPs to the development and progression of autoimmune disorders. Shifting the focus
to potential therapeutic interventions, the review analyzes emerging strategies that target MAMPs. Using systemic lupus
erythematosus, rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease, and other autoimmune diseases as
illustrative cases, the authors discuss how disrupting MAMP-receptor interactions or enhancing MAMP clearance could
offer novel avenues for more precise, targeted treatment of these autoimmune conditions.

The review delves deeper into the specific mechanisms by which MAMPs derived from lipid, glucose, nucleotide, and
amino acid metabolism, covering lipid metabolisms (farnesyl diphosphate (FPP), geranylgeranyl diphosphate (GGPP),
oxidized low-density lipoproteins (OxLDLs), cholesterol crystals, bile acids (BA), and saturated fatty acids (SFAs)),
glucose metabolisms (glucose, advanced glycation end products (AGEs), and citrate), nucleotide metabolisms (ATP and
uric acid crystal), and amino acid metabolisms (glutamate). By comprehensively exploring these diverse metabolic
pathways and their associated MAMPs, the review provides a holistic understanding of the complex interplay between
metabolism and immune dysregulation in autoimmune diseases. This knowledge is crucial for the development of targeted
therapies that can address the underlying metabolic disturbances contributing to chronic inflammation and autoimmunity.

In conclusion, the review’s in-depth exploration of how MAMPs derived from lipid, glucose, nucleotide, and amino acid
metabolic pathways can trigger inflammatory responses and contribute to the development and progression of autoimmune
diseases provides crucial insights. By elucidating the molecular mechanisms underlying MAMP-mediated immune
activation, the authors identify promising new avenues for therapeutic intervention.This comprehensive review presents a
timely and insightful summary of the current research landscape surrounding MAMPs and their pivotal role in autoimmune
disorders. By offering novel perspectives on the pathogenic mechanisms and potential therapeutic targeting of these
metabolite-derived DAMPs, the review lays the groundwork for the advancement of more personalized and effective
treatments for a wide range of autoimmune conditions.

metabolism associated molecular patterns, lipid metabolism, glucose metabolism, nucleotide metabolism, amino
acid metabolism, autoimmune diseases
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