
Chapter 4: The innate immunity

• An evolutionary view

• Features & Components of Innate Immunity

• The discovery of PRR and PAMP (theory)

• TLR, RLR, cGAS related immune signalings

• Antiviral defense (IFN based defense system, IFN, ISGs)

• Inflammation, pyroptosis and related diseases
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环氧化酶
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• The NF-kB members and related pathways

• Inflammation

• The inflammasome

• The GSDM mediated pyroptosis (LPS sensing)

• Mast cell mediated inflammation

Inflammation, pyroptosis and related diseases
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The NF-kB and IkB families
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The NF-kB related signaling

• Canonical (TAK1)

• Noncanonical (NIK)

• Autoinhibition or 

inhibited by IkB

• Be phosphorylated

• Translocation 
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NF-kB targeted Genes
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• The NF-kB members and related pathways

• Inflammation

• The inflammasome

• The GSDM mediated pyroptosis (LPS sensing)

• Mast cell mediated inflammation

Inflammation, pyroptosis and related diseases
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Inflammation

• Dilation of local arterioles （局
部动脉扩张）

• Increased local blood flow and 
pressure

• Increase in vascular 
permeability（血管通透性增强）

• Leakage of protein
• Viscosity of local blood 

increases（局部血液粘稠度增加）

• Blood flow slows down
• Allows white blood cells to 

enter the site of injury
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Inflammation

• Response of surrounding tissue to injury

• Allows substances in blood to enter the tissue (due to increased 

capillary permeability)

• Antibodies, Complement, Clotting factors

• Purpose

• Neutralize and eliminate offending agents

• Destroy necrosed tissue

• Prepare tissue for repair
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Features of Acute Inflammation

• Redness 

• Swelling 

• Heat

• Pain

• Altered Function
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The formation of Inflammsomes

• NLRs

• PYD domain 

• ASC

• Caspase 1等（炎性Caspase）
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2015年发现其功能
• Feng Shao（NIBS）
• Jiahuai Han（Xiamen U）
• Dixit VM (USA)

2017年发现其功能
• Shao Feng (NIBS)
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Sensing of cytosolic LPS by the non-canonical 
inflammasome.

LPS

Caspase 11

GSDMD

pyroptosis

• GBPs (guanylate-binding proteins) 
• IRGB10 (immunity-related GTPase family 

member b10)

Vijay A. K. Rathinam et al., Nature Immunology, 2019.免疫学原理-元少春



The roles of GSDMD and NINJ1 in pyroptosis and rupture of the plasma membrane

NINJ1  discovery
• A mediator of 

plasma membrane 
rupture.

• Overturns the 
long-held idea 
that cell death-
related PMR is a 
passive event.
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An atlas of pyroptosis

Precisely how NINJ1 becomes activated is still unclear.

Kim Newton et al., Science. 2021
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• Granzyme A-cleavable GSDMB

into mouse cancer cells 

promotes tumor clearance in 

mice.

• Granzyme B from Killer 

cytotoxic lymphocytes activates 

pyroptosis in target cells by 

directly cleaving GSDME.
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Mast Cell mediated inflammation
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Innate Immunity: PRR and PAMP

• Toll like receptors (细胞膜, endosomes)
• TLRs
• MyD88, TRIF

• RIG-I family receptors (胞质，mitochondria）
• RIG-I, MDA-5
• MAVS

• DAI receptors（胞质，ER）

• cGAS

• STING

• Inflammasome formation（胞质，TGN）

• NLRP3，ASC

• Gasdermin (胞膜成孔）

• Signaling transduction 

• Essential motifs

• Essential domains
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ISGs 
(PKR，OAS，Mx，ISG15)

Innate Immunity: PRR signaling and Inflammatory response

• Inflammation 

 Recover leads to Tissue homeostasis

 Over-response leads to Chronic inflammation 

and inflammatory diseases

PRRs 
(TLR, RLR, cGAS，NLRs）

Adaptors
(MyD88,TRIF,MAVS,STING,ASC)

Transcriptional factors
(NF-kB, IRFs)

Effectors
(TNF, IL, IFN)

• 自身免疫性疾病（复杂多样）

 器官特异性自身免疫性疾病（原发性肝炎，胆管炎等）

 全身性自身免疫性疾病（抗原抗体复合物广泛沉积于血
管壁，比如SLE，RA，系统性血管炎 ）
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思考题（请于10月15日之前提交）

• 请你系统地比较Pattern recognition receptor与Antigen 

recognition receptor的异同（建议用图表）。

• 针对GSDM 介导的Pyroptosis，你认为可以从哪些角度进行负调控？
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