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Learning objectives

1. Microbe → host interaction 

2. Host → microbe recognition

3. Microbial evasion
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Microbe → host interaction

Microbe
➢ Adherence

Host

➢ Growing lifestyle

➢ Skin, mucus, pH, excretion, etc. 

Mutualism

Commensalism

Parasite / Pathogenic
3



Microbe → host interaction

4

Mutualism
+

Commensalism



5Ref: Siqueira JF, Jr., Rocas IN. Bacterial pathogenesis and mediators in apical periodontitis. Braz Dent J. 2007;18(4):267-80.

Pathogenic bacteria
-> Virulence factors

Attachment

Survival
(copying)

-> Toxin
-> Toxin

-> Fever

Invasion

Survival
(copying)
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Pathogenic virus

Ref: Seto WK, Lo YR, Pawlotsky JM, Yuen MF. Chronic hepatitis B virus infection. Lancet. 2018;392(10161):2313-24.

Copying

Exit



Microbe → host interaction

Microbe
➢ Adherence

Host

➢ Growing lifestyle (survival factors to colonize)

➢ Skin, mucus, pH, excretion, etc. 

Mutualism (+/+)
Commensalism (+/0)

Parasite / Pathogenic (+/-)

7

-> Virulence factors 
-> toxin w / wo invasion
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9Ref: D. J. Lynn, S. C. Benson, M. A. Lynn, B. Pulendran, Modulation of immune responses to 

vaccination by the microbiota: implications and potential mechanisms. Nat Rev Immunol,  (2021).

Microbiome and immunity development



10GPR= G-protein coupled receptor, HAT= histone acetyl transferase, HDAC= histone deacetylase, 
HIF= hypoxia inducible factor,  SLC= solute carrier, TCA= tricarboxylic acid cycle, TF= transcription factor

Short-chain fatty acids (SCFAs)
Ref: S. Deleu, K. Machiels, J. Raes, K. Verbeke, S. Vermeire, Short chain fatty acids and its 

producing organisms: An overlooked therapy for IBD? EBioMedicine 66, 103293 (2021).

Microbiome and immunity development
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Take a break…

Time for you to ask 
questions



Learning objectives

1. Microbe → host interaction 

2. Host → microbe recognition

3. Microbial evasion
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Host → microbe interaction

Non-invasive Microbe

➢ Adherence

Host

➢ Growing lifestyle (colonize)

➢ Skin, mucus, pH, excretion, etc. 

Mutualism (+/+)
Commensalism (+/0)

Parasite / Pathogenic (+/-)

14

Innate immunity

(non-specific barrier)

MicrobiomeMutualism (+/+)
Commensalism (+/0)

VS (competitively growth)

Non-invasive pathogens

Adaptive immunity
(specific secretory IgA)

YY YY YY YY YY

Neutralize / prevent attachment



Invasive Microbes
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Cellular innate immunity
(less-specific barrier)

Pattern recognition receptor (PRR)

VS

➢ Pathogen associated molecular patterns (PAMPs)

➢ Damage associated molecular patterns (DAMPs)

Danger signals (cytokines and chemokines)

Host → microbe interaction



Identifying Self  vs Non-self

General characteristic of 
normal immune responses

16
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General characteristic of 
normal immune responses

Recognition molecules
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Host → microbe interaction

o Inflammation 
▪ TLRs
▪ NLRs
▪ CDSs

o Phagocytosis
▪ CLRs
▪ Scavenger receptors
▪ Formyl peptide receptors 

(FPR)
o Antiviral state

▪ TLRs
▪ RLRs
▪ CDSs

Pattern recognition receptor (PRR)

Cellular PRRs Soluble PRRs



Invasive Microbes
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Cellular innate immunity
(less-specific barrier)

Pattern recognition receptor (PRR)

VS

➢ PAMPs

➢ DAMPs

Danger signals (cytokines and chemokines)

Host → microbe interaction

Communication Cell migration

Defense mechanisms



Cytokines → Cell-to-cell communication

20

“Chemical language”

Cytokine

Cytokine

Cytokine

Ligand



Chemokines → chemoattractant cytokines

21
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Host → microbe interaction

Tissue resident immune cells
➢ Minimal infection control (macrophages / T-cells)
➢ Danger signal provider (mast cells / ILCs / T-cells)

Blood / circulating / systemic immune cells
➢ Very effective infection control
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Innate lymphoid cells (ILCs)

Ref: Abbas, A. K., Lichtman, A. H., & Pillai, S. (2007). Cellular and molecular immunology 10th ed.

Defense against 
intracellular 
pathogens 
(bac + virus)

+ Defense 
against 
extracellular 
pathogens 
(bac + fungi)
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Host → microbe interaction

Recommended Ref: Medzhitov R. Recognition of microorganisms and activation of the immune response. Nature. 2007;449(7164):819-26.

Helper T cells : Help to 
provide an appropriate 
responses to pathogens
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Anti-viral state

Cell cytotoxicity by 
NK-cell or CTL
(natural killer cell)       (Cytotoxic T lymphocyte)

Zzz

Defense mechanisms : Size, location and number are matter!!!!

Too small (virus)

Host → microbe interaction



26

Defense mechanisms : Size, location and number are matter!!!!

Host → microbe interaction

Phagocytosis
NET

Small and can be ate (bacteria and yeast)

(Low number) (Too many in number)
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Defense mechanisms : Size, location and number are matter!!!!

Host → microbe interaction

Antibody-dependent cell-mediated cytotoxicity (ADCC)

Too big (parasite and mold)



28Antibody-dependent cell-mediated cytotoxicity (ADCC)

Phagocytosis
NET

Anti-viral state

Cell cytotoxicity by 
NK-cell or CTL
(natural killer cell)       (Cytotoxic T lymphocyte)

Zzz

Defense mechanisms : Size, location and number are matter!!!!

Too small (virus) Small and can be ate (bacteria and yeast)

(Low number) (Too many in number)

Too big (parasite and mold)

Host → microbe interaction



Learning objectives

1. Microbe → host interaction 

2. Host → microbe recognition

3. Microbial evasion
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30Recommended Ref: Finlay BB, McFadden G. Anti-immunology: evasion of the host immune system by bacterial and viral pathogens. Cell. 2006;124(4):767-82.

1. Antigenic variation : 
Avoid antibodies and PRR

2. Inhibition or degradation of immunity :     
block pathways                 enzymes

3. Hindrance / covering : 
Live in somewhere that protecting themselves from 
immunity (inside cell / capsule / biofilm / fibrous / granule)

1

1

2

2

2

2

2

2

2

2

3

3

4. Killing the immune cells : 

42

Microbial evasion



Recommended articles

Asst.Prof.Dr.Arnone Nithichanon
Department of Microbiology, Faculty of Medicine, Khon Kaen University

E-mail: arnoni@kku.ac.th
Tel./Line: 096-810-5800

Finlay BB, McFadden G. Anti-immunology: evasion of the host immune system by 
bacterial and viral pathogens. Cell. 2006;124(4):767-82.

Medzhitov R. Recognition of microorganisms and activation of the 
immune response. Nature. 2007;449(7164):819-26.

mailto:arnoni@kku.ac.th


Time for you to ask 
questions

Asst.Prof.Dr.Arnone Nithichanon
Department of Microbiology, Faculty of Medicine, Khon Kaen University

E-mail: arnoni@kku.ac.th
Tel./Line: 096-810-5800

mailto:arnoni@kku.ac.th
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Take home message
Microbe

➢ Adherence

Host

➢ Growing lifestyle (survival factors to colonize)

➢ Skin, mucus, pH, excretion, etc. 

Mutualism (+/+)
Commensalism (+/0)

Parasite / Pathogenic (+/-)
-> Virulence factors 

-> toxin w / wo invasion

Quorum Sensing: 
The Social Network of Bacteria
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Take home message
Microbe

➢ Adherence

Host

➢ Growing lifestyle (colonize)

➢ Skin, mucus, pH, excretion, etc. 

Mutualism (+/+)
Commensalism (+/0)

Parasite / Pathogenic (+/-)

Innate immunity

(non-specific barrier)

MicrobiomeMutualism (+/+)
Commensalism (+/0)

VS (competitively growth)

Non-invasive pathogens

Adaptive immunity
(specific secretory IgA)

YY YY YY YY YY

Neutralize / prevent attachment
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Take home message
Invasive Microbes

Cellular innate immunity
(less-specific barrier)

Pattern recognition receptor (PRR)

VS

➢ PAMPs

➢ DAMPs

Danger signals (cytokines and chemokines)
Communication Cell migration

Defense mechanisms
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Take home message

Antibody-dependent cell-mediated cytotoxicity (ADCC)

Phagocytosis
NET

Anti-viral state

Cell cytotoxicity by 
NK-cell or CTL
(natural killer cell)       (Cytotoxic T lymphocyte)

Zzz

Defense mechanisms : Size, location and number are matter!!!!

Too small (virus) Small and can be ate (bacteria and yeast)

(Low number) (Too many in number)

Too big (parasite and mold)
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Take home message

1. Antigenic variation : 
Avoid antibodies and PRR

2. Inhibition or degradation of immunity :     
block pathways                 enzymes

3. Hindrance / covering : 
Live in somewhere that protecting themselves from 
immunity (inside cell / capsule / biofilm / fibrous / granule)

4. Killing the immune cells : 

Microbial 
evasion
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