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ÕŔĳž¤

Positive/ Negative Selections 

NK T Cell Treg Cell

ŽķĳƂV ŻXŁ ĨŔīÛ ĽöÛŔ¤ œ àƂVÅž{

ĵVŔÂ ÛV ÎúĴ ÍXÙĹŔÃ ŻÄXžĸs ŻXŁ ĨŔīÛ
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 ļÅĹÌƀğ ęĳě œÄ ĵœÅs ĨŔīÛCD4-CD8-

 ļÅĹÌƀğ ęĳě œÄ Xs ĨŔīÛ+CD4+CD8

 ĨŔīÛT ļÅĹÌƀğ ęĳě Xs ļÅķáěCD8+  ĨŔīÛT ļÅĹÌƀğ ęĳě Xs ļÅķŁÄ ŻÊXƂCD4+



ŽķĳƂV Ĳ ÙžÛ ŽĬŔĚĬŔĴ ŻVÎ¶V

The Complement System

30 known proteins

ĨŔī¾Ĵ ĪĴVŔ÷

Acute phase proteins Cytokines/Interleukins Antibodies

40 known proteins 200 known proteins Numerous
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Īĳ÷ ÊÄ ŽķĳƂV Ĳ ÙžÛ ɋŽķĳƂV
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ÅÅĬŔ¤ œÅs ÊÄ ÊŔê¿ ɋÅķě ŽĴ ĲŁVÌÿ VÊ ŻÊŔÿ ~óXþ¿ɉ
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ÅXŁ ~ſÛŔğXÿ
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Ž¤VÆ ŽķĳƂV ɋõĹVŔĴ
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ļÅķáěŽöžoï
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Ž¤VÆ ŽķĳƂV ŻÅžīě ŻXŁÄÌĚīĳ÷
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Ž¤VÆ ŽķĳƂV ɋõĹVŔĴ čƃÌï ÍV ĵÓŔ¤X{ ÄœÊœ ÄVÅÙĹV
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Ž¤VÆ ŽķĳƂV ɋÍŔ ſÛŔğXÿ

ǜɛĵÓŔ¤X{ õīs
ǝɛıœÍŔğXÿ ÄXµƂV
ǞɛıœÍœÎƀĬ Xs ŽâŔµĳŁ
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Žöžoï ļÅķáě ŻXŁ ĨŔīÛ ŻÍXÛ  ĨXöÿNK)  ɝ ĵVÅĎÿ ÍV ŽâXĹ ĨŔĚĬŔĴÄŔÃŻ

Perforin

Granzyme B

IFNg
TNFa

Ž¤VÆ ŽķĳƂV ɋ ĨŔīÛ ĽîÛVœ Xs ŽĬŔīÛ ~žĳÛNK

Activated NK cell Virus-infected cell

Killing activation signal

Killing suppression signal

Apoptosis

KIRs

NKG2A

NKG2D MICA, MICB or

ULBP/RAFT1

Family ligand

HLA-A, HLA-B, HLA-C

HLA-E, HLA-G1

HLA-E

×ĹVÊŔī¤

NK cell Normal cell

ǜɛ ĵVÅĎÿ ÍV ŽâXĹ Žöžoï ļÅķáě ĨŔīÛ ŻÍXÛ ĨXöÿļÅĹÌƀğŻÄŔÃ
ǝɛÄŔâ ŽĴ ÄVÍ^ ļÅķķě ĨXöÿ ŻXŁ ļÅĹÌƀğ ŽŁÄ ĨXķĞžÛ ɃŻÊXĿĴ ŻXŁ ļÅĹÌƀğ àŁXě Xs  ɉ
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C3 convertase
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C3aC3b

C3aR
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ęžÛƓě ÌƀÙĴ Ķƀ ĚĬ ÌƀÙĴ ĶƃÎĞƂX¶ ÌƀÙĴ

ŻÄXs Ž Ĺ^ ĵÓ Ž Ĺ^ ×Ěīwĳě

Lysis
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ĵXĳīwĳě Ĳ ÙžÛ ɋŻÍXÛ ĨXöÿ ŻXŁÌƀÙĴ

ǜɛÌƀÙĴ ĽÛ ÍV ŽĚƂ čƃÌï ÍV ŻÍXÛ ĨXöÿ
ǝɛĵÅâ ĨXöÿC3 ļÅķķě ĪƂÅo¤
Ǟɛ ĵÅâ ĨXöÿC5 ļÅķķě ĪƂÅo¤
ǟɛ ÓX ĹŔĴMAC ɞżƃXáû Ľīĳ¿ ıÎƀĹXĚĴɝ
ǠɛVÍ ŻÊXĳžs ĪĴX÷ ĨVœÍ

MAC: Membrane Attack Complex 
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XŁ Ķƀ ĚĬ ĵÅâ Īå ĴĵÓŔ¤X{ ŻÄŔÃ Ľs ÄŔÃ ĨVœÍ

ÍŔ ſÛŔğXÿ

mXĿ ĬV



mXĿ ĬV

Macrophage 

activation

Negative 

acute-phase proteins 

(APPs)

ÅĶƀĴŔqĬ^
ÅĶƃÌþÙĹVÌ¤
ÅĶƀ¡ƂÌ ÙĹVÌ¤
Åķſ¤Ê Ľs Īå Ĵ ĶƀŰ¤œÌ|ĨŔ
ÅĶƀ ĚĹŔyƃÄV

Å ŽáķěVœ ĶƀŰ¤œÌ|C 
Å ıÌÛ ÅžűŔīžĴ^A 
ÅĶƀtŔīğŔ {XŁ
ÅĶƀĳÛƓ{ŔĬœÌÛ
Åa2ĶƀĬŔtŔīğœÌěXĴ
ÅĵÓŔķƂÌqƀÿ
ÅĶƀŰ¤œÌ|ŔĚžīğ ÅžÛVa1
Å ĪĳĚĴɞC3, C4ɝ
ÅĵXĹXĴ ĨXå¤V ŻXŁ Ķƀ ĚĬ

Positive 

acute-phase proteins 

(APPs)

Ž¤VÆ ŽķĳƂV ɋÄX¿ Ľī¿ÌĴ àķěVœ
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ǜɛŽöëŔĴ mXĿ ĬV ôœÌâ
ǝɛXŁÓXÿœÌěXĴ ĵÅâ ĨXöÿ
ǞɛżtXĿ ĬV ŻXŁ ĶƀěŔ ſÛ ¼âÌ¤
ǟɛ ĶƀĬŔěÌ ĸƂV ĽîÛVœ Xs n¤ ŻXĎĬVǡ
ǠɛŽþķĴ ÄX¿ ÍXÿ ŻXŁ ĶƀŰ¤œÌ| Ĳžòķ¤ àŁXěɞAPPsɝ
ǡɛ ~p¨Ĵ ÄX¿ ÍXÿ ŻXŁ ĶƀŰ¤œÌ| Ĳžòķ¤ àƂVÎÿVɞAPPsɝ
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Ž¤VÆ ŽķĳƂV ɋżtXĿ ĬV ÁÛX{
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ǜɛnſÛ^ œ ęƂÌ¾¤
ǝɛƀĴX ÙžŁ ŻÍXÛÄVÍ^ œ ĪÛ ~ÛXĴ ŻÍXÛ ĨXöÿĶ
Ǟɛ ČœÌ÷ ôXÙ¤V ɓ ŽÙěX¤Ŕĳě ɓÎƃÅ{XƂÄ
ǟɛÍŔ ſÛŔğXÿ
ǠɛmXĿ ĬV Ķ ÿÊ Ķƀt ÍV œ ĘÌº ĪžĚá¤

ÅŻÎĴÌď
ÅıÊŔ¤
ÅXĴÌğ
ÅÄÊÄ
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ŽĎžoî¤ ŽķĳƂV

Å ÅĬŔ¤ ÍV ×{ ĽöÛŔ¤ ɋÄŔâ ŽĴ ĨXöÿ ĵÓŔ¤X{ èÌöĴ ÊÄ Ķ ÿÌğ ÊVÌď Xsɉ
ÅãXÃ ÊXžÙs ɋÅŁÄ ŽĴ ÊVÌď üÅŁ VÊ XŁ ĵÓŔ¤X{ ÄÌÿ Ľs Ìå¾ķĴ ŽĬŔĚĬŔĴ ŻXŁÊX ÃXÛɉ
Å ôŔķ Ĵ ɋÅÛXķâ ŽĴ VÊ VÍ ŻÊXĳžs ĪĴVŔ÷ ÍV ŽöžÛœ ýžïɉ
ÅÄœÅ¾ĴXĹ żƃXÛXķâ ŻXŁ ļÅĹÌƀğ ɋâ ŽĴ ÄXµƂV ęž¤XĴŔÛ àĿ¶ íÛŔ¤ Ľě ŻÄœÅ¾ĴXĹ ôŔķ¤ÄŔɉ
ÅÌƀÃX¤ Xs ÁÛX{ ɋǢ X¤ǜǟÄŔâ ĨXöÿ X¤ Åáě ŽĴ ĨŔï ÍœÊɉ
Å ĽòÿX¿ ŻVÊVÄ ɋÅķě ŽĴ ĪžĿÙ¤ ÄÅµĴ ĽĿ¶VŔĴ ÊÄ VÊ Ì¤ ŻŔď œ Ì¤ õƃÌÛ ŻXŁ ÁÛX{ɉ
ÅÄŔÃ äžÂá¤ ɋÅķě ŻÌƀğŔī¶ ÄŔÃ Ľs àķěVœ ÍV X¤ Åķě ŽĴ ÎƃXĳ Ĵ ÄŔÃ Ìƀû ÍV VÊ ÄŔÃɉ

ÅXŁ ~ſÛŔþķĬ
ÅĵÓ Ž Ĺ^ ļÅķŁÄ ĽűVÊV ŻXŁ ĨŔīÛ ɋęž¡ƂÊÅĹÄ ŻXŁ ĨŔīÛ
ÅŻÄXs Ž Ĺ^ ĽîÛVœ Xs ŽķĳƂV
ÅŽĬŔīÛ ĽîÛVœ Xs ŽķĳƂV

}XžçŔåÃ

UVÎ¶V
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Å ÍV àžs ŽĬŔĚĬŔĴ ĵÍœ Xs żƃXŁ ĶƀŰ¤œÌ|ǜǛǛǛǛǛÅķ¡ÙŁ VÍ ŽķĳƂV ÊXžÙs ĵŔ ĬVÄɉ
Å ÍV Ì ĳě ŽĬŔĚĬŔĴ ĵÍœ Xs ŻXŁ ĶƀŰ¤œÌ|ǜǛǛǛǛÅķŁÄ ŽĴ ĵXáĹ ÄŔÃ ÍV Žþžöë żƃVÍ ŽķĳƂV ̓ƒŔĳöĴ ĵŔ ĬVÄɉ
ÅÅķķě ŽĳĹ ÄXµƂV ŽķĳƂV ̓XĴŔĳ÷ ɃÄÌþķĴ ĽķžĴ̂ ŻXŁÅžÛV ÅķĹXĴ ɃęºŔě ŻXŁ ĨŔĚĬŔĴɉ
ÅƀŰ¤œÌ| ęƂ Ľs Ľě ŽĹXĴÍ ÅķĹVŔ¤ ŽĴ ɃÅĹŔâ ŽĴ Ľ ÃXķâ Ķ {XŁ ıXĹ Ľs Ľě ɃęºŔě ŻXŁ ĨŔĚĬŔĴ ÍV ŽÃÌt ĪĴX¿ Ķ

Åķķě ŽķĳƂV ÁÛX{ ÄXµƂV ɃÅĹŔâ Īå Ĵɉ
ÅÄŔâ ŽĴ ĽűVÊV ÅķĳÿÅŁ ŽķĳƂV ÁÛX{ ôœÌâ ŻVÌt ĵÓ Ž Ĺ^ ļÅķŁÄ ĽűVÊV ŻXŁ ĨŔīÛ íÛŔ¤ ĵÓ Ž Ĺ^ɉ

ŽĎžoî¤ ŽķĳƂV ɋĵÓŔĹŔĳƂV XƂ ĵÓ Ž Ĺ^

 ĵÓ Ž Ĺ^ɞAg  ɝĽě ~ÛV ĵÓŔ¤X{ ÍV żűÎ¶ ęƂ XƂ ĶƀŰ¤œÌ| ęƂ ÅķĹXĴ Ž¶ÊXÃ ĨŔĚĬŔĴ ęƂ ĵÓŔĹŔĳƂV XƂ ęƂ
Åķě ŽĴ XĎĬV VÊ ÅķĳÿÅŁ ŽķĳƂV ÁÛX{ɉ

ÄÊVÇğ ŽĴ Ìƀ¬[¤ ĵ^ żƃVÍ ŽķĳƂV Ìt Ľě ~ÛV ŽĳĿĴ ĪĴX÷ ĵÓ Ž Ĺ^ ęƂ ŽĬŔĚĬŔĴ ļÍVÅĹVɉ
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8-10 mm, 25-35% of all WBC

ŻXŁ ~ſÛŔþķĬB ŻXŁ ~ſÛŔþķĬT

ŻXŁ ĨŔīÛT ļÅķáě XƂ ŽĳÛ

ŽĎžoî¤ ŽķĳƂV ɋXŁ ~ſÛŔþķĬ

çXå ÃV ŽķĳƂV ÄXµƂV ÊÄ ŽĳĿĴ àĎĹ Ľě Åķ¡ÙŁ   ŽĎžoî¤ ŽķĳƂV Ĳ ÙžÛ ŻÅžīě ŽĬŔīÛ ŻVÎ¶V XŁ ~ſÛŔþķĬ ÊÄ Ž
Åķķě ŽĴ XþƂV XŁ ĵÓŔ¤X{ ÌtVÌtɉ

Ag receptor

CD19

ŻXŁ ĨŔīÛT ļÅķŁÄ ŻÊXƂ

Ag receptor

CD3

CD4 CD8Ag receptor

CD3
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ŻÄXs Ž Ĺ^ ĽîÛVœ Xs ŽķĳƂV

ŽĬŔīÛ ĽîÛVœ Xs ŽķĳƂV
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