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ȷɁɇȽũɃɁȷ ȾȷȽ ȷɁɇȽũɃɁɃɄȷɅɃɈɆȽȷɆȼ

ɄŮɟɘəɚɐɠ ũ. ūɞɨəŬɠ

Bô ȺɟɔŬůŰɐɟɘɞ ɄŬɗɞɚɞɔɘəɐɠ ȷɜŬŰɞɛɘəɐɠ

ȽŬŰɟɘəɐɠ Ɇɢɞɚɐɠ, ȺȾɄȷ

Ʉ.ũ.Ɂ. ȷŰŰɘəɧɜ



ȷɜɞůɑŬ/ Immunity (ɎɜŮɡ ɜɧůɞɡ): ŮɑɜŬɘ ɖ  ˊɟɞůŰŬůɑŬ (ɎɛɡɜŬ) Űɞɡ 

ɞɟɔŬɜɘůɛɞɨ ɏɜŬɜŰɘ ɓɚŬˊŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ əɡɟɑɤɠ 

ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ, ɖ ɞˊɞɑŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɞɡ 

ŬɜɞůɞˊɞɘɖŰɘəɞɨ / Ŭɜɞůɞɚɞɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ (ŬɛɡɜŰɘəɧ ůɨůŰɖɛŬ)

ȷɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ / Immune response: ŮɑɜŬɘ ɖ ůɡɚɚɞɔɘəɐ əŬɘ 

ůɡɜŰɞɜɘůɛɏɜɖ ŬˊɎɜŰɖůɖ Űɞɡ ɞɟɔŬɜɘůɛɞɨ ůŰɖɜ ŮɘůŬɔɤɔɐ ɝɏɜɤɜ 

ɞɡůɘɩɜ ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɤɜ əɡŰŰɎɟɤɜ əŬɘ Űɤɜ ɛɞɟɑɤɜ Űɞɡ 

ŬɜɞůɘŬəɞɨ ůɡůŰɐɛŬŰɞɠ

11/02/2020



ȷɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

ɀɖ Ůɘŭɘəɐ, ɏɛűɡŰɖ (Innate) Ⱥɘŭɘəɐ, ˊɟɞůŬɟɛɞůŰɘəɐ(Adaptive)
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ȷɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

11/02/2020

ÅȺˊɘɗɖɚɘŬəɞɑ 

űɟŬɔɛɞɑ

ɀɖ Ůɘŭɘəɐ, ɏɛűɡŰɖ (Innate) Ⱥɘŭɘəɐ, ˊɟɞůŬɟɛɞůŰɘəɐ(Adaptive)



ȷɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

11/02/2020

ÅȺˊɘɗɖɚɘŬəɞɑ 

űɟŬɔɛɞɑ

ÅūŬɔɞəɨŰŰŬɟŬ

ÅɁȾ əɨŰŰŬɟŬ

ÅɆɡɛˊɚɐɟɤɛŬ

ɀɖ Ůɘŭɘəɐ, ɏɛűɡŰɖ (Innate) Ⱥɘŭɘəɐ, ˊɟɞůŬɟɛɞůŰɘəɐ(Adaptive)



ɀŬəɟɞűɎɔŬ

Å Tɞˊɘəɞɑ űɟɞɡɟɞɑ  ůŰɘɠ ˊɨɚŮɠ Ůɘůɧŭɞɡ  ɛɘəɟɞɓɑɤɜ  (ŭɏɟɛŬ, ˊɜŮɨɛɞɜŮɠ, 

ɓɚŮɜɜɞɔɧɜɞɘ)

Å ȺɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛŮŰɎ Ŭˊɧ ŬɜŬɔɜɩɟɘůɖ ɛɏůɤ ŮˊɘűŬɜŮɘŬəɩɜ ɡˊɞŭɞɢɏɤɜ 

(ˊ.ɢ. LPS receptor, mannose receptor, TLRs) ůɡůŰŬŰɘəɎ Űɞɡ ŮɝɤŰŮɟɘəɞɨ 

ŰɞɘɢɩɛŬŰɞɠ ɛɘəɟɞɓɑɤɜ (ˊ.ɢ. LPS, mannose etc).

Å ɆŰɖɜ ŮɜŮɟɔɞˊɞɘɖɛɏɜɖ  Űɞɡɠ ɛɞɟűɐ  əŬŰŬůŰɟɏűɞɡɜ Űɞɜ ŮɘůɓɞɚɏŬ ɛɏůɤ 

űŬɔɞəɡŰŰɎɟɤůɖɠ

Å ɄŬɟɎɔɞɡɜ  Űɖɜ  əɡŰŰŬɟɞəɑɜɖ ɇNF(ɞTNFəŬŰŬůŰɟɏűŮɘ ɛɞɚɡůɛɏɜŬ əɨŰŰŬɟŬ 

Ŭˊɧ ɘɞɨɠ əŬɗɩɠ əŬɘ əŬɟəɘɜɘəɎəɨŰŰŬɟŬ əŬɘ  ůɡɛɓɎɚɚŮɘ ůŰɖ ŮɜŮɟɔɞˊɞɑɖůɖ 

Ɏɚɚɤɜ Ŭɜɞůɞɚɞɔɘəɩɜ ůɡɜŰŮɚŮůŰɩɜ ɧˊɤɠ ɁȾ əɨŰŰŬɟŬ )

Å ȺɜŮɟɔɞˊɞɘɞɨɜŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ȽFɁ-ɔ

11/02/2020



ɀŬəɟɞűɎɔŬ

11/02/2020



ɃɡŭŮŰŮɟɧűɘɚŬ ˊɞɚɡɛɞɟűɞˊɨɟɖɜŬ

Å ȽŭɘŬɑŰŮɟŬ ŭɟŬůŰɘəɎ űŬɔɞəɨŰŰŬɟŬ ůŰɖɜ ŮɜŮɟɔɞˊɞɘɖɛɏɜɖ ɛɞɟűɐ 

(ŮəŰŮɚŮůŰɏɠ) ɛŮ ɛɘəɟɐ ŭɘɎɟəŮɘŬ ɕɤɐɠ 

Å ɄŬɟɎɔɞɡɜ əŬɘ ŬˊŮɚŮɡɗŮɟɩɜɞɡɜ ɘůɢɡɟɏɠ ŭɟŬůŰɘəɏɠ ɞɡůɑŮɠ  

(ɚɡůɞůɤɛŬŰɘəɎ ɏɜɕɡɛŬ, ɟɑɕŮɠ ɞɝɡɔɧɜɞɡ)əŬɘ əɡŰŰŬɟɞəɑɜŮɠ  ɧˊɤɠ ɇɁF

Å AɜŬɔɜɩɟɘůɖ ɓɚŬˊŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ɛɏůɤ  ɡˊɞŭɞɢɏɤɜPRR (pattern 

recognition receptors). ɆɖɛŬɜŰɘəɧŰŮɟɞɘ ɡˊɞŭɞɢŮɑɠ  Űɨˊɞɡ Toll (ɇLR)

11/02/2020



11/02/2020



ȷɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

11/02/2020

ÅȺˊɘɗɖɚɘŬəɞɑ 

űɟŬɔɛɞɑ

ÅūŬɔɞəɨŰŰŬɟŬ

ÅɁȾ əɨŰŰŬɟŬ

ÅɆɡɛˊɚɐɟɤɛŬ

ɀɖ Ůɘŭɘəɐ, ɏɛűɡŰɖ (Innate) Ⱥɘŭɘəɐ, ˊɟɞůŬɟɛɞůŰɘəɐ(Adaptive)



ȷɜɞůɞɚɞɔɘəɐ ɛɜɐɛɖ

Adaptive memory

11/02/2020

Memory: The property of the adaptive immune system

to respond more rapidly, with greater magnitude, and

more effectivelyto a repeated exposure to an antigen

compared with the response to the first exposure.



ȷɜɞůɞɚɞɔɘəɐ ɛɜɐɛɖ

Innate memory?
Adaptive memory

11/02/2020

Memory: The property of the adaptive immune system

to respond more rapidly, with greater magnitude, and

more effectively to a repeated exposure to an antigen

compared with the response to the first exposure.



Ⱥɘŭɘəɐ ŬɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

11/02/2020

ÁɇɞůɨůŰɖɛŬŮɘŭɘəɐɠ(ɢɡɛɘəɐɠəŬɘəɡŰŰŬɟɘəɐɠ) ŬɜɞůɑŬɠŮɑɜŬɘ
ɔŮɜŮŰɘəɎˊɟɞůɢŮŭɘŬůɛɏɜɞɔɘŬŰɖɜŬɜŬɔɜɩɟɘůɖəŬɘŰɖůŰɞɢŮɡɛɏɜɖ
ˊɟɞůɓɞɚɐŰɞɡ/əɎɗŮɝɏɜɞɡɓɚŬˊŰɘəɞɨˊŬɟɎɔɞɜŰŬ

ÁAˊŬɜŰɎŰŬɘɛɧɜɞůŰŬůˊɞɜŭɡɚɤŰɎɕɩŬ



Ⱥɘŭɘəɐ ŬɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

ɉɡɛɘəɐ ȾɡŰŰŬɟɘəɐ

11/02/2020



Ⱥɘŭɘəɐ ŬɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

ɉɡɛɘəɐ ȾɡŰŰŬɟɘəɐ

11/02/2020



Ⱥɘŭɘəɐ ŬɜɞůɘŬəɐ ŬˊɎɜŰɖůɖ

ɉɡɛɘəɐ ȾɡŰŰŬɟɘəɐ

11/02/2020



11/02/2020

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

1. ɇɨˊɞɘ (ŰɎɝŮɘɠ)ŬɜŰɘůɤɛɎŰɤɜ



11/02/2020

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

1. ɇɨˊɞɘ (ŰɎɝŮɘɠ)ŬɜŰɘůɤɛɎŰɤɜ



11/02/2020

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

1. ɇɨˊɞɘ (ŰɎɝŮɘɠ)ŬɜŰɘůɤɛɎŰɤɜ



11/02/2020

2. ȹɟɎůɖ ŬɜŰɘůɤɛɎŰɤɜ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ



11/02/2020

2. ȹɟɎůɖ ŬɜŰɘůɤɛɎŰɤɜ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

ÁȺɝɞɡŭŮŰɏɟɤůɖ



11/02/2020

2. ȹɟɎůɖ ŬɜŰɘůɤɛɎŰɤɜ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

ÁɃɣɤɜɞˊɞɑɖůɖ



11/02/2020

2. ȹɟɎůɖ ŬɜŰɘůɤɛɎŰɤɜ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ

ÁȺɜŮɟɔɞˊɞɑɖůɖ

ůɡɛˊɚɖɟɩɛŬŰɞɠ



ɆɡɛˊɚɐɟɤɛŬ

Å ɇɞ  ůɨůŰɖɛŬ  Űɞɡ  ůɡɛˊɚɖɟɩɛŬŰɞɠ  ŭɟŬ  ɛŮ  ɛŮɔɎɚɖ  ŰŬɢɨŰɖŰŬ

Å Ƀɘ ́ɟɤŰŮɑɜŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɓɟɑůəɞɜŰŬɘ ůŮ  ɡɣɖɚɏɠ ˊɡəɜɧŰɖŰŮɠ ůŰɞ 

ŬɑɛŬ əŬɘ ůŰɞɡɠɘůŰɞɨɠ

Å ɄɟɞůɓɎɚɚŮɘ ŮɘůɓɞɚŮɑɠɛŮ ́ŮɟɑůůɘŮɠ  ɞɛɎŭŮɠɃȼ ɐ  Ŭɛɘɜɩɜ ůŰɖɜ 

ŮˊɘűɎɜŮɘɎ Űɞɡɠ

Å ȾɎɗŮ ɛɖ ˊɟɞůŰŬŰŮɡɛɏɜɖ ŮˊɘűɎɜŮɘŬ ŬˊɞŰŮɚŮɑ ůŰɧɢɞ

Å ȹɘŬűɞɟŮŰɘəɏɠ  (Ó 4) ɞŭɞɑ ŮɜŮɟɔɞˊɞɑɖůɖɠ

11/02/2020



ɆɡɛˊɚɐɟɤɛŬ

ɄɞɘəɑɚŮɠ ɚŮɘŰɞɡɟɔɑŮɠ

Å ȾɡŰŰŬɟɞɚɡŰɘəɐ  ŭɟɎůɖɛɏůɤ  Űɞɡ  ůɡɛˊɚɏɔɛŬŰɞɠ ˊɟɞůɓɞɚɐɠ ɛŮɛɓɟɎɜɖɠ 
(membrane attackcomplex, MAC)(ůɨɛˊɚŮɔɛŬ C5ɓ, C6,C7 C8,C9, Űɞ ɞˊɞɑɞ
ŭɖɛɘɞɡɟɔŮɑ ɞˊɏɠ ůŰɖɜ əɡŰŰŬɟɘəɐ ɛŮɛɓɟɎɜɖ əŬɘ ˊɟɞəŬɚŮɑ ɞůɛɤŰɘəɐ ɚɡůɖ 
/ɡŭɟɧɚɡůɖ)

Å Ƀɣɤɜɞˊɞɑɖůɖ(ŭɘŮəɞɚɨɜŮɘ  Űɖ  űŬɔɞəɡŰŰɎɟɤůɖ  ŮˊɘəŬɚɨˊŰɞɜŰŬɠ   Űɖɜ  
ŮˊɘűɎɜŮɘŬ  Űɞɡ  ŮɘůɓɞɚɏŬ əŬɘ ůɡɜŭŮɧɛŮɜɞ  ɛŮ  Ůɘŭɘəɞɨɠ  ɡˊɞŭɞɢŮɑɠ  ůŰɖɜ  
ŮˊɘűɎɜŮɘŬ  Űɤɜ  ɛŬəɟɞűɎɔɤɜ /iC3b receptors )

Å ɉɖɛŮɘɞŰŬəŰɘəɐ  ŭɟɎůɖ(C3a, C5a)

11/02/2020



11/02/2020
MarkiewskiMM et al. Am J Pathol (2007)

3. ɆɡɛˊɚɐɟɤɛŬ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ



11/02/2020
MarkiewskiMM et al. Am J Pathol (2007)

3. ɆɡɛˊɚɐɟɤɛŬ

ɉɈɀȽȾȼ ȷɁɃɆȽȷ



11/02/2020

3. ɆɡɛˊɚɐɟɤɛŬ

3.1. ūɚŮɔɛɞɜɐ

3.2. ȿɨůɖ ɓŬəŰɖɟɘŭɑɤɜ



11/02/2020

3. ɆɡɛˊɚɐɟɤɛŬ

3.1. ūɚŮɔɛɞɜɐ

3.2. ȿɨůɖ ɓŬəŰɖɟɘŭɑɤɜ



11/02/2020

ȾɈɇɇȷɅȽȾȼ ȷɁɃɆȽȷ

ɇ ɚŮɛűɞəɨŰŰŬɟŬ
ÅȸɞɖɗɖŰɘəɎ (T helper, Th)

ÅȾɡŰŰŬɟɞŰɞɝɘəɎ(T cytotoxic)



11/02/2020

ȾɈɇɇȷɅȽȾȼ ȷɁɃɆȽȷ

ɇ ɚŮɛűɞəɨŰŰŬɟŬ
ÅȸɞɖɗɖŰɘəɎ (T helper, Th)

ÅȾɡŰŰŬɟɞŰɞɝɘəɎ(T cytotoxic)



ȷɜŬɔɜɩɟɘůɖ Űɤɜ ŬɜŰɘɔɧɜɤɜ Ŭˊɧ ŰŬ ȸ əŬɘ ɇ ɚŮɛűɞəɨŰŰŬɟŬ

11/02/2020



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)

Antigen
binding site



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)



ȷɜŰɘɔɧɜŬ

ȷɜŬɔɜɤɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ɞɟɔŬɜɘůɛɧ ɤɠ ɝɏɜŬ  ɛɧɟɘŬ əŬɘ ˊɡɟɞŭɞŰɞɨɜ ɛɘŬ ɛɖ 

Ůɘŭɘəɐ  əŬɘ  ɛɘŬ Ůɘŭɘəɐ Ŭɜɞůɞɚɞɔɘəɐ ŬˊɎɜŰɖůɖ

Ŭ. ɄɚɐɟŮɠ ŬɜŰɘɔɧɜɞ (antigen) / Ŭɜɞůɞɔɧɜɞ(immunogen)

ɓ. ȷŰŮɚɏɠ ŬɜŰɘɔɧɜɞ (ŬˊŰɑɜɖ, hapten):  ɢŬɛɖɚɞɨ ɛɞɟɘŬəɞɨ ɓɎɟɞɡɠ ɛɧɟɘɞ (ɓɟŬɢɨ 

ˊŮˊŰɑŭɘɞ ɐ űŬɟɛŬəŮɡŰɘəɐ ɞɡůɑŬ) Űɞ ɞˊɞɑɞŭɟŬ ůŬɜ ŬɜŰɘɔɧɜɞ (ŬɜŬɔɜɤɟɑɕŮŰŬɘ 

Ŭˊɧ Űɞɜ ɡˊɞŭɞɢɏŬ ŮˊɘűŬɜŮɑŬɠ) ŬɚɚɎ ɔɘŬ ɜŬ ŭɟɎůŮɘ ůŬɜ ŬɜɞůɞɔɧɜɞɗŬ 

ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭŮɗŮɑ ůŮ əɎˊɞɘɞ ɛŬəɟɞɛɧɟɘɞ (carrier, űɞɟɏŬɠ). ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɜŮɟɔɞˊɞɘɖɗŮɑ Űɞ ȸ ɚŮɛűɞəɨŰŰŬɟɞ ɗŬ 

ˊɟɏˊŮɘ ˊɞɚɚɞɑ əɞɜŰɘɜɞɑ BCR ɜŬ ŮɜŮɟɔɞˊɞɘɖɗɞɨɜ ŰŬɡŰɧɢɟɞɜŬ (cross-linking)

11/02/2020



ȷɜŰɘɔɧɜŬ

11/02/2020



ȷɜŰɘɔɧɜŬ

11/02/2020



ȷɜŰɘɔɧɜŬ

ȷɜŬɔɜɤɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ɞɟɔŬɜɘůɛɧ ɤɠ ɝɏɜŬ  ɛɧɟɘŬ əŬɘ ˊɡɟɞŭɞŰɞɨɜ ɛɘŬ ɛɖ 

Ůɘŭɘəɐ  əŬɘ  ɛɘŬ Ůɘŭɘəɐ Ŭɜɞůɞɚɞɔɘəɐ ŬˊɎɜŰɖůɖ

Ŭ. ɄɚɐɟŮɠ ŬɜŰɘɔɧɜɞ (antigen) / Ŭɜɞůɞɔɧɜɞ(immunogen)

ɓ. ȷŰŮɚɏɠ ŬɜŰɘɔɧɜɞ (ŬˊŰɑɜɖ, hapten):  ɢŬɛɖɚɞɨ ɛɞɟɘŬəɞɨ ɓɎɟɞɡɠ ɛɧɟɘɞ (ɓɟŬɢɨ 

ˊŮˊŰɑŭɘɞ ɐ űŬɟɛŬəŮɡŰɘəɐ ɞɡůɑŬ) Űɞ ɞˊɞɑɞŭɟŬ ůŬɜ ŬɜŰɘɔɧɜɞ (ŬɜŬɔɜɤɟɑɕŮŰŬɘ 

Ŭˊɧ Űɞɜ ɡˊɞŭɞɢɏŬ ŮˊɘűŬɜŮɑŬɠ) ŬɚɚɎ ɔɘŬ ɜŬ ŭɟɎůŮɘ ůŬɜ ŬɜɞůɞɔɧɜɞɗŬ 

ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭŮɗŮɑ ůŮ əɎˊɞɘɞ ɛŬəɟɞɛɧɟɘɞ (carrier, űɞɟɏŬɠ). ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɜŮɟɔɞˊɞɘɖɗŮɑ Űɞ ȸ ɚŮɛűɞəɨŰŰŬɟɞ ɗŬ 

ˊɟɏˊŮɘ ˊɞɚɚɞɑ əɞɜŰɘɜɞɑ BCR ɜŬ ŮɜŮɟɔɞˊɞɘɖɗɞɨɜ ŰŬɡŰɧɢɟɞɜŬ (cross-linking)

ɔ. ȺˊɑŰɞˊɞɠ(epitope) ɐ ŬɜŰɘɔɞɜɘəɧɠ əŬɗɞɟɘůŰɐɠ (determinant): ˊŮɟɘɞɢɐ ůŰɞ 

ŬɜŰɘɔɧɜɞ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ŬɜŰɑůɤɛŬ (ˊɞɚɨ ɛɘəɟɐ ˊŮɟɘɞɢɐ, 5-7 

ŬɛɘɜɞɝɏŬ)
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1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)

ȷɜŰɘɔɞɜɘəɞɑ ŮˊɑŰɞˊɞɘ



11/02/2020

1. ɈˊɞŭɞɢɏŬɠ ȸ ɚŮɛűɞəɡŰŰɎɟɤɜ(BCR, ŬɜŰɑůɤɛŬ ŮˊɘűŬɜŮɑŬɠ)

ȷɜŬɔɜɤɟɑɕŮɘ ŮɝɤəɡŰŰɎɟɘŬ ŬɜŰɘɔɧɜŬ



11/02/2020

2. ɈˊɞŭɞɢɏŬɠ ɇ ɚŮɛűɞəɡŰŰɎɟɤɜ(ɇCR)

ȷɜŬɔɜɤɟɑɕŮɘ ŮɜŭɞəɡŰŰɎɟɘŬ ŬɜŰɘɔɧɜŬ ɛŮ Űɖɜ ɛɞɟűɐ ůˊŬůɛɏɜɤɜ ɛɘəɟɩɜ ˊŮˊŰɘŭɑɤɜ

ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬŰɤɜ əɡŰŰɎɟɤɜ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɤɜ ŬɜŰɘɔɧɜɤɜ

ɘůŰɞůɡɛɓŬŰɧŰɖŰŬɠ (MHC ɛɧɟɘŬ)
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2. ɈˊɞŭɞɢɏŬɠ ɇ ɚŮɛűɞəɡŰŰɎɟɤɜ(ɇCR)



11/02/2020

Ɇɨɔəɟɘůɖ ȸ əŬɘ ɇ əɡŰŰŬɟɘəɞɨ ɡˊɞŭɞɢɏŬ



11/02/2020

ȷɜŰɘɔɞɜɘəɐ ˊŬɟɞɡůɑŬůɖ ůŰɞɜ ɇ əɡŰŰŬɟɘəɧ ɡˊɞŭɞɢɏŬ
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ȷɜŰɘɔɞɜɘəɐ ˊŬɟɞɡůɑŬůɖ ůŰɞɜ ɇ əɡŰŰŬɟɘəɧ ɡˊɞŭɞɢɏŬ

ɛɏůɤ Űɤɜ ɛɞɟɑɤɜ Űɞɡ ɛŮɑɕɞɜɞɠ ůɡɛˊɚɏɔɛŬŰɞɠ ɘůŰɞůɡɛɓŬŰɧŰɖŰŬɠ 

(=ŬɜŰɘɔɧɜŬ ɘůŰɘůɡɛɓŬŰɧŰɖŰŬɠ)



ȷɜɞůɞɟɡɗɛɘůŰɘəɎŬɜŰɘɔɧɜŬəɡŰŰŬɟɘəɐɠŮˊɘűɎɜŮɘŬɠ

ɆɡɜɩɜɡɛŬ

Á ȷɜŰɘɔɧɜŬɛŮɑɕɞɜɞɠůɡɛˊɚɏɔɛŬŰɞɠɘůŰɞůɡɛɓŬŰɧŰɖŰŬɠ(MHC)

Á ȷɜɗɟɩˊɘɜŬɚŮɡəɡŰŰŬɟɘəɎŬɜŰɘɔɧɜŬ(HLA)

Á ȷɜŰɘɔɧɜŬɛŮŰŬɛɞůɢŮɨůŮɤɜ

ɀɧɟɘŬ  ȽůŰɞůɡɛɓŬŰɧŰɖŰŬɠ
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ɀɧɟɘŬ  ȽůŰɞůɡɛɓŬŰɧŰɖŰŬɠ

Å ȸŬůɘəɞɑ  ůɡɜŰŮɚŮůŰɏɠ  Űɖɠ Ůɘŭɘəɐɠ  əɡŰŰŬɟɘəɐɠ Ŭɜɞůɞ-ŬɜŰɑŭɟŬůɖɠ  ɛɏůɤ  
Űɖɠ  ˊŬɟɞɡůɑŬůɖɠ   ŬɜŰɘɔɞɜɘəɩɜ  ˊŮˊŰɘŭɑɤɜ ɤɠ  ůɨɛˊɚŮɔɛŬ  ůŰŬ  ɇ  
ɚŮɛűɞəɨŰŰŬɟŬ

Å ȽŭɘŬɑŰŮɟŬ  ˊɞɚɡɛɞɟűɘəɧ ůɨůŰɖɛŬ  ɚɧɔɤ  ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ  ŮɜŬɚɚŬəŰɘəɩɜ  
ɔɞɜɘŭɘŬəɩɜ  Ŭɚɚɖɚɘɩɜ, ɞ ůɡɜŭɡŬůɛɧɠ Űɤɜ ɞˊɞɑɤɜ əŬɗɞɟɑɕŮɘ Űɖɜ  ɘůŰɘəɐ  
ŰŬɡŰɧŰɖŰŬ  əɎɗŮ  ŬŰɧɛɞɡ

Å ȽŭɘŬɑŰŮɟŬ ŬɜɞůɞɔɧɜŬ,  ɡˊŮɨɗɡɜŬ  ɔɘŬ  Űɖɜ Ŭˊɧɟɟɘɣɖ ŬɚɚɞɛɞůɢŮɡɛɎŰɤɜ 
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ɇŬɝɘɜɧɛɖůɖ Űɤɜ ɛɞɟɑɤɜ HLA

Å HLA ɇɎɝɖɠ Ƚ: ɡˊɎɟɢɞɡɜ  ůŮ ɧɚŬ  ŰŬ  əɨŰŰŬɟŬ. ɄŬɟɞɡůɘɎɕɞɡɜ  ɝɏɜŮɠ  ˊɟɞɠ  Űɞɜ  

ɞɟɔŬɜɘůɛɧ  ˊɟɤŰŮȶɜŮɠ  Ůɜŭɞ-əɡŰŰɎɟɘŬɠ  ˊɟɞɏɚŮɡůɖɠ  (ˊŬɗɞɚɞɔɘəɏɠ ˊɟɤŰŮȶɜŮɠ,ɘɘəɏɠ 

ˊɟɤŰŮȶɜŮɠ əŬɘ ˊɟɤŰŮȶɜŮɠ əŬɟəɘɜɘəɩɜ əɡŰŰɎɟɤɜ)

Å HLA ɇɎɝɖɠ ȽȽ: ɡˊɎɟɢɞɡɜ  əɡɟɑɤɠ  ůŰŬŬɜŰɘɔɞɜɞˊŬɟɞɡůɘŬůŰɘəɎ əɨŰŰŬɟŬ 

(antigenpresentingcells) ŭɖɚ. ůŰŬ ɛŬəɟɞűɎɔŬ,  ůŰŬ  əɨŰŰŬɟŬ  LangerhansŰɞɡ 

ŭɏɟɛŬŰɞɠ,  ůŰŬ  ŭɘŬˊɚŮəɧɛŮɜŬ  əŬɘ  ŭŮɜŭɟɘŰɘəɎ  əɨŰŰŬɟŬ  Űɞɡ  ɚŮɛűɘəɞɨ ɘůŰɞɨ  

əŬɘ  ůŰŬ  ȸ ɚŮɛűɞəɨŰŰŬɟŬ. ɄŬɟɞɡůɘɎɕɞɡɜ  əɚɎůɛŬŰŬ  ˊŮˊŰɘŭɑɤɜ (ˊɟɞɥɧɜŰŬ  

űŬɔɞəɡŰŰɎɟɤůɖɠ ŮɝɤɔŮɜɩɜ ˊɟɤŰŮɥɜɩɜ ˊ.ɢ.ɓŬəŰɖɟɘŬəɩɜ)

Å HLA ɇɎɝɖɠ ȽȽȽ: ůɡůŰŬŰɘəɎ  ůɡɛˊɚɖɟɩɛŬŰɞɠ,  əɡŰŰŬɟoəɑɜŮɠ (TNFŬ əŬɘ ɓ), 

ˊɟɤŰŮȶɜŮɠ ɞɝŮɑŬɠ űɎůɖɠ.
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ȹɨɞ Űɨˊɞɘ ŬɜŰɘɔɧɜɤɜ ɘůŰɞůɡɛɓŬŰɧŰɖŰŬɠ: 
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ȹɨɞ Űɨˊɞɘ ŬɜŰɘɔɧɜɤɜ ɘůŰɞůɡɛɓŬŰɧŰɖŰŬɠ: 
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MHC class I MHC class Iɹ



11/02/2020

MHC class I MHC class Iɹ

ɳ˄ʵˇʴʶ˄ʺ ʰ˄ˍʽʴˈ˄ʰ

CD8+ ˁ ˎˍˍʰˊˇˍˇ˅ʽˁʱ
ʆ ˂ʶ˃˒ˇˁˏˍˍʰˊʰ

ɳ˅˖ʴʶ˄ʺ ʰ˄ˍʽʴˈ˄ʰ

CD4+ ̡ ˇʹʻʹˍʽˁʱ
ʆ ˂ʶ˃˒ˇˁˏˍˍʰˊʰ
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ȷɜŰɘɔɞɜɘəɐ ˊŬɟɞɡůɑŬůɖ ŮɜŭɞɔŮɜɩɜ (ɘɘəɩɜ) ŬɜŰɘɔɧɜɤɜ ůŰŬ CD8+ T ɚŮɛűɞəɨŰŰŬɟŬ
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ȷɜŰɘɔɞɜɘəɐ ˊŬɟɞɡůɑŬůɖ ŮɝɤɔŮɜɩɜ ŬɜŰɘɔɧɜɤɜ ůŰŬ CD4+ T ɚŮɛűɞəɨŰŰŬɟŬ

Macrophage,

Mű

B lymphocyte
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ȷɜŰɘɔɞɜɘəɐ ˊŬɟɞɡůɑŬůɖ ŮɝɤɔŮɜɩɜ ŬɜŰɘɔɧɜɤɜ ůŰŬ CD4+ T ɚŮɛűɞəɨŰŰŬɟŬ

Mű
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ũɘŬ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɤɜ ɇ ɚŮɛűɞəɡŰŰɎɟɤɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ůɡɜŭɘŮɔŮɟŰɘəɎ ůɐɛŬŰŬ
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ɇŬ ŮɜŮɟɔɞˊɞɘɖɛɏɜŬ ɇ ɚŮɛűɞəɨŰŰŬɟŬ

ŮəűɟɎɕɞɡɜ ůŰɖɜ ŮˊɘűɎɜŮɘɎ Űɞɡɠ Űɖɜ 

ˊɟɤŰŮɑɜɖ CTLA-4, ɖ ɞˊɞɑŬ ŭŮůɛɏɡŮɘ 

ŰŬ ɛɧɟɘŬ ȸ7.1, 2 ˊɞɡ ŮəűɟɎɕɞɜŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ Űɤɜ ŬɜŰɘɔɞɜɞˊŬɟɞɡůɘŬůŰɘəɩɜ

əɡŰŰɎɟɤɜ əŬɘ ůŰɏɚɜŮɘ ŬɜŬůŰŬɚŰɘəɧ 

ŮɜŭɞəɡŰŰɎɟɘɞ ůɐɛŬɔɘŬ ˊŬɨůɖ Űɖɠ 

əŬŰɎůŰŬůɖɠ ŮɜŮɟɔɞˊɞɑɖůɖɠ.

Brake
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ɇɞ ɟŮˊŮɟŰɧɟɘɞ Űɤɜ ŬɜŰɘůɤɛɎŰɤɜ əŬɘ Űɤɜ ɇ əɡŰŰŬɟɘəɩɜ ɡˊɞŭɞɢɏɤɜ



From: Historical Atlas of Immunology11/02/2020
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From: Historical Atlas of Immunology11/02/2020



Clonal selection theory, Burnet  F.M.,1959

1. ȾɎɗŮ ɚŮɛűɞəɨŰŰŬɟɞ űɏɟŮɘ ůŰɖɜ ŮˊɘűɎɜŮɘɎ Űɞɡ ˊɞɚɡɎɟɘɗɛŬ ŬɜŰɑɔɟŬűŬ 

Ůɜɧɠ ɛɞɜŬŭɘəɞɨ ɡˊɞŭɞɢɏŬ Ůɘŭɘəɧ ɔɘŬ əɎˊɞɘɞ ɝɏɜɞ ŬɜŰɘɔɧɜɞ

2. ȷɜŬɔɜɩɟɘůɖ ɛɏůɤ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ ɡˊɞŭɞɢɏŬ əŬɘ ŮɜŭɞəɡŰŰɎɟɘŬ 

ɛŮŰŬűɞɟɎ Űɞɡ ůɐɛŬŰɞɠ ŬˊɞŰŮɚŮɑ Űɞ ŮɜŬɟəŰɐɟɘɞ ɔŮɔɞɜɧɠ Űɖɠ Ŭɜɞůɞɚɞɔɘəɐɠ 

ŬˊɎɜŰɖůɖɠ

3. ɇŬ ɚŮɛűɞəɨŰŰŬɟŬ Űɤɜ ɞˊɞɑɤɜ ɞ ŮˊɘűŬɜŮɘŬəɧɠ ɡˊɞŭɞɢɏŬɠ ŬɜŬɔɜɤɟɑɕŮɘ 

ɑŭɘŬ (self) ŬɜŰɘɔɧɜŬ ŮɝŬɚŮɑűɞɜŰŬɘ ˊɟɩɘɛŬ ůŰɖ ɕɤɐ 
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Clonal selection theory, Burnet  F.M.,1959

1. ȾɎɗŮ ɚŮɛűɞəɨŰŰŬɟɞ űɏɟŮɘ ůŰɖɜ ŮˊɘűɎɜŮɘɎ Űɞɡ ˊɞɚɡɎɟɘɗɛŬ ŬɜŰɑɔɟŬűŬ 

Ůɜɧɠ ɛɞɜŬŭɘəɞɨ ɡˊɞŭɞɢɏŬ Ůɘŭɘəɧ ɔɘŬ əɎˊɞɘɞ ɝɏɜɞ ŬɜŰɘɔɧɜɞ

2. ȷɜŬɔɜɩɟɘůɖ ɛɏůɤ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ ɡˊɞŭɞɢɏŬ əŬɘ ŮɜŭɞəɡŰŰɎɟɘŬ 

ɛŮŰŬűɞɟɎ Űɞɡ ůɐɛŬŰɞɠ ŬˊɞŰŮɚŮɑ Űɞ ŮɜŬɟəŰɐɟɘɞ ɔŮɔɞɜɧɠ Űɖɠ Ŭɜɞůɞɚɞɔɘəɐɠ 

ŬˊɎɜŰɖůɖɠ

3. ɇŬ ɚŮɛűɞəɨŰŰŬɟŬ Űɤɜ ɞˊɞɑɤɜ ɞ ŮˊɘűŬɜŮɘŬəɧɠ ɡˊɞŭɞɢɏŬɠ ŬɜŬɔɜɤɟɑɕŮɘ 

ɑŭɘŬ (self) ŬɜŰɘɔɧɜŬ ŮɝŬɚŮɑűɞɜŰŬɘ ˊɟɩɘɛŬ ůŰɖ ɕɤɐ 
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From: Historical Atlas of Immunology
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ɇɞ ɟŮˊŮɟŰɧɟɘɞ Űɤɜ ŬɜŰɘůɤɛɎŰɤɜ 
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TCR

ɇɞ ɟŮˊŮɟŰɧɟɘɞ Űɤɜ ŬɜŰɘůɤɛɎŰɤɜ əŬɘ Űɤɜ ɇ əɡŰŰŬɟɘəɩɜ ɡˊɞŭɞɢɏɤɜ
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ɇɞ ɟŮˊŮɟŰɧɟɘɞ Űɤɜ ŬɜŰɘůɤɛɎŰɤɜ əŬɘ Űɤɜ ɇ əɡŰŰŬɟɘəɩɜ ɡˊɞŭɞɢɏɤɜ


