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[Tolo armo ta napakatw voonuata AEN
oxeTiletal pe Statapay TOU CUUTANPWLLOTOC; s

[Topo&UO LK VUKTEPLVN alLploodalplvoupla
KAnpovouLlko ayyelooldnua

A.
B.
C. Yrnotporidlouoec Aotpweelc ano Neisseria spp
D. «KAaoowkn» olwdnc moAvaptnpitda

E.

EkdUALON wypac kNALOOC oXeTWOUEVN UE TNV
nALKLQ



TL elvol TO CUMITANP WAL

AvakaAudBnke To 1890 amo

Tov Jules Bordet cav pLa

BepuocvaioBntn ovoia tou
duoLloAoyLkol MAACLATOC TNG
orolac n 6pAon «OUUTANPWVE»
TN BAKTNPLOKTOVO LKAVOTNTO

TOU 0poU.

‘Eva. ouvoAo >30 StaAutwy
TMPWTEIVWV TIOU UTIAPYOUV OTO
alpa Kot AANQ CWUATLKA LYPAL.

Evepyomoleltal pe Eva

«KOTOPPAKTN» OLASOXLIKWV
avTtlOpAoewV «evepyomoinong»
EVOC LEXPL TOTE avVEVEPYOU
otolxelov («KAQOOTOC») TOU

OUUTANPWUATOC

Classical pathway

@ Clqr,s
l C4,C2
' C3 Convertase
Lectin pathway C4b2aand | Cdb
MASP-1

MASP-2 l
MASP-3

. ®

Alternative pathway
C3

C3( H20

C3 Convertase
H20 )Bb FactorD C3bBbP

: JL

T

Opsonization

C5 Convertase

l Perturbation
C6 C7 C8 Coin
~leleie

Membrane attack
complex C5b-9

i 1l

C5 Convertase
(C3b), Bb



[ToleC elval OL BLOAOYLKEC TOU AELTOUPYLEC;

= Etumnnpetel 3 BaolkeC Aettoupylec: Stages of complement action
* [poaywyn tng GAEYHOVNG KaL TNG
QVOOOAOYLKNG OTTOKPLONG Pattern recognition trigger
*  AvayvwpLlon Kol ETILONUAVON EEVWV UALKWV =

KOl KATEOTPAUUEVWV LOLWV KUTTAPWV
(o wvivomoinon kat payokutTapwon)

* Apeon Bavatwon naboyovwy
(KUTTOLp(')}\UOT]) Inflammation

" YUMMETEXEL OTLC ATOKPLOELC TOOO TOU
OUOTAUOTOC TNC GUOLKAC OCO KL TNC
ET[’LKTF]TI’]Q OLVOG,LOLC Membrane attack

Protease cascade amplification/C3 convertase

<~ 2

Phagocytosis

Av KoL TO GUHTANPWHO avaKaAUDBNKE oav Eva EKTEAECTIKO OKEAOG TNG OVTLOWHATLIKAG
ammokpLonG, Twpa yvwpiloupe otL €eAixOnke cav LEPOG TOU CUOTAMATOC TNG GUOLKNG
avoolag to omoio mpoodEPeL mpootacia o mpwipa otadia g Aoipwéng, meLw

SnuouvpynBoulv Ta avtiowparta.
_Snutoupyn u y




TTOU UTTAPXEL OTO atpa («o pUAaKoC Tou evdayyeLokoU
XWPOU»)

YULLLETEXEL OTO OPAOTLKO OKEAOC TOU OUOTNMATOC TNC
XULLLKAC avooiac (IgM & 1gG)

Aettoupyel oav GUOLKO OVOOOEVLOYXUTLKO (adjuvant) ko
«kaBodnyel» TLC amoKkploeLC TNC EMIKTNTNC avooiog

OL TEPLOOOTEPEC TIPWTELVEC TOU OUUTTANPWUOTOC
ouvtiBevtal amo to nrap

3N o€ CUYKEVTPWON MPWTELVN OTO Alpa LETA TLCG
avoooodalplvec Kol TN AeUKWHATIVN

Goldman-Cecil Medicine, Ch 44: 26t Ed (2020)



Ta KUPLA XOPOKTNPLOTIKA TOU GUUTIANPWHATOGHE -

AvakUuKAWVETAL cuveXwC (To kKAaopa C3 avakukKAwveTal e puBuo 1 -
2%/wpa)

‘Exel Bpoyxouc evioxuonc (N BeTikNC avadpaonc) ou amattouy
oTevN puBLLon

EvamotiBetal o Baktnpla Kat Louc, Ta o wvivoroLel Kat ta AUEL o€
SevTtepOAemTa

2 NULOVTIKOC POAOC OTNV OTTOUAKOUVON KUTTAPLKWY UTIOAELLLUATWV

‘EAeWPn evepyomoNTIKWY KAQOUATWY TOU CUUITANPWHATOC 0ONVEL
0€ BaAKTNPLAKEC AOLLWEELC N avToavooia

‘EAeWPn puBLLLOTIKWY KAQOUATWY TOU CUPTMANpwHaToC odnyel o€
LOTLKN BAAPBN N Lotk ekPUALoN



[eveTikoc Tomoc C2 & C4: HLA

Chromosome 6

Long arm Short arm
HLA region
6p21.1-21.3
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CLASSICAL i
PATHWAY
Antigen:antibody Lectin binding to Pathogen surfaces
complexes pathogen surfaces
J G
I
Complement activation
g 2 ¢ 2 ),
Recruitment of Opsonization Killing

inflammatory cells

of pathogens

of pathogens

Figure 2-18 Immunobiology, 6/e. (© Garland Science 2005)




ONOMATOAOQOTIA

Mrmopel va mpoKaAEoeL ouvxucr] eMELON T KAAOLLOTA TOU ouurt)\npwuaroq
ovopatiobnkav pe TN oelpd mou avakaAudonkay, EMOUEVWC UTIAPYXOUV KATIOLEC
«AVTLPATELC»

KAaooikr) 066¢ Cn: C1 — C9 avaAoya LE TN OELpA EVEpPYOTIOLNONC
* EZAIPEZH: To C4 gvepyomnoleitaL plv to C3
® (Clqg, Clr, Cls: AladopeTikec mpwteivec kal oxL mpotlovta dtdomnaong tou Cl
Ta KAQopata Tou POKUTITOUV Ao tnv mpwteoAuon ovopdlovtal Cna (to
LLLKpOTEPO) Kal Cnb (to peyoaAutepo) my C3a & C3b. To pikpotEPO KAAoUa elval To a.
* EZAIPEZH: To C2a €ivalto peyahutepo Kal to C2b To UkpOTEPO KAACHQ
EvaAAakTikr) 060¢: mapdyovteg B, D kAT
* [Ipoilovta Staomnaonc: B 2 Bb + Ba
080¢ Aektivnc
* [epattépw npwtedivon: C3b = C3c + C3d
Ynodoyxeic cupnAnpwpatog: CR
PuBpiotikee mpwteivec: CD



TABLE 21.1 Proteins of the Complement System

Component Function

Classical Pathway (CP)

Clq Part of C1. Binds to immunoglobulin M (IgM), IgG, pentraxins, and ligands on apoptotic cells to initiate
CP activation.

Cir Part of C1. After auto-activation, cleaves C1s.

Cls Part of C1. After activation by C1r, cleaves C4 and C2.

C4 Cleaved by C1s to form C4b, part of the CP and LP C3 and C5 convertases. An opsonin.*

C2 Binds to C4b and then cleaved by C1s to form C2a; enzymatic component of the CP and LP C3 and C5

convertases. C2b is released.™

Lectin Pathway (LP)

MBL Recognition component for LP activation. Binds to mannose-rich glycans through C-type lectin domains.
MASP-1 and MASP-3 Associated with MBL and ficolins. Cleaves C2, but not C4. Cleaves profactor D.

MASP-2 Associated with MBL and ficolins. Cleaves C2 and C4.

Ficolins 1-3 Recognition components for LP activation. Bind to glycans through fibrinogen-like recognition domains.

Alternative Pathway (AP)

C3 Cleaved by C3 convertases to form C3b and C3a. C3b is opsonic. A small fraction becomes part of the
AP C3 convertase and part of all C5 convertases. C3b is further cleaved to opsonic iC3b and the CR2
ligands C3dg and C3d. C3a is an anaphylatoxin.

Factor B Binds to C3b and then cleaved by factor D to form Bb, the enzymatic component of the AP C3 and C5
convertases. Ba is released.’o

Factor D Cleaves factor B bound to C3b to form AP convertases.

Properdin Stabilizes AP convertases. Binds to microbial ligands to initiate AP activation.

Membrane Attack Complex (MAC)

C5) Cleaved by C5 convertases to form C5b and C5a. C5b initiates MAC formation. C5a is an anaphylatoxin.
Cé Part of the MAC. Binds membranes.

C7 Part of the MAC. Binds membranes.

C8 Part of the MAC. Initiates pore formation.

c9 Part of the MAC. Polymerizes to form lytic pores.

Soluble Regulatory Proteins

C1-INH Serine protease inhibitor of C1r, C1s, MASP-1, MASP-2, kallikrein, factor XII.

C4BP Binds C4b. Decay accelerating and cofactor activities for C4b-containing convertases.

FH Binds C3b and polyanions. Has decay-accelerating and cofactor activities for C3b-containing convertases.
Fl Cleaves C3b and C4b bound to a cofactor protein.

Vitronectin Binds Cbb-7, prevents membrane insertion and lysis.

Clusterin Binds C8 and C9, prevents MAC assembly and lysis.

Membrane Regulatory Proteins

CD55 (DAF) Accelerates decay of C3 and C5 convertases.

CD46 (MCP) Cofactor for Fl cleavage of C3b and C4b.

CD59 Binds to C8 and C9, prevents MAC assembly and lysis.

Receptors

CD35 (CR1) Opsonic receptor for C3b and C4b. Has decay accelerating and cofactor activity for C4b and C3b and
convertases containing these fragments.

CD21 (CR2) Receptor for C3dg and C3d. Enhances B cell activation.

CD11b/CD18 (CR3) Opsonic receptor for iC3b. Leukocyte adhesion integrin.

CD11¢/CD18 (CR4) Opsonic receptor for iC3b. Leukocyte adhesion integrin.

CRIg Opsonic receptor for iC3b and C3c. Inhibits C5 convertases.

CbaR (CD88) Proinflammatory and chemotactic receptor for Cba.

C5L2 Receptor for C5a. Function not fully defined.

C3aR Proinflammatory and chemotactic receptor for C3a.




OL TpeLlc 0dol TOU CUUTTANPWUATOC

" Tpewc odol =2 Tpelc TpoOmoL evapénc evepyomnoinong
" KAooolkn 000¢, 060c Aektivng, evaAAaKTk ) 060C

* ‘Eva kowo oupfav: avayvwplon pikpoBlakwy dopwyv (Pathogen-
associated molecular patterns — PAMPs) 1 Sopwv mou unapyouv o€
KATECTPOUEVA 1 ATIOTTTWTLKA (Sla KUTTAPQ, Ao MPwTElvEC TOU
OUUTMTANPWHLATOC

" Tpewc odol =2 'Eva koo mpoiodv: C3 convertase

= ‘Eva Koo mpolov =2 Tpelc SLadopeTIKEC EKPATCELC
* lMpoaywyr GAeyuovng
* Oy wvivornolnon kat ayokuTTApwWon
®* Apeon Bavatwon naboyovwyv

[ K&Oe 060¢ propel va €xeL ko TG TPELS SKBdOSI.C;]




Evepyormolnon Tou CUUTTANPWHLATOC

EPEGIZMA
ENEPTOMOIHZHZ TOY
ZYMMNAHPQMATOZ

ENAAAAKTIKH OAOZ OAOZ AEKTINHZ
NapayovrecB & D, MBL/Ficolin, MASP,
Mpormepodivn, C3 C4,C2

KAAZZIKH OAOZ
C1q,Clr,Cls, C4, C2

C3 convertase

DOAIOKYTTAPQZH AMEZH AYZH
MAGOIONQY NMAGOIONOY
C3b C5-9

MHXANIZMOZ OAEMMONH
BAABHZ C34a, C5a

MouTtoomnoulou MNabodpuactoroyia Kedp 15 (2019)



0d0C Aektivng

OL pkpoopyaviopol pepouv oTnNV EMLPAVELX TOUC LOVAOLKEC LOPLAKEC
dopec (Pathogen-associated molecular patterns — PAMPs).
® AUMOTELKOIKO o0&V [Gram (+)], AutormoAvoakyapitne [Gram)-)], YAUKAVEC
(HUKNTEQ)
H 000¢ TnNC AekTivNG aviYVEVEL KATTOLEC IO QLUTEC TLC OOLLEC TWV
ETUPAVELWY TWV LLLKPOOPYOVIOUWY MEOW ELOLKWY UTIOSOXEWV
NekTlveC: AlaAuTeC MpwTElvec mou cuvdeovTal Pe LOATAVOPAKEC OTLC
LLLKPOPBLAKEC ETILPAVELEC
* Mannose-binding lectin (MBL): cuvtiBetal ano to Amap, avAKEL OTLC
«KOAAEKTIVEC®.
DukoAlvec: To TUAUO avayvwpeLong Tou Moplou elval TUTTOU PLUTTPOVEKTIVNC.
Aev ocuvdeovTal e USATAVOPAKEC TIOU TIEPLEXOUV LLavvoln.

® |-Ficolin (Ficolin-2), M-Ficolin (Ficolin-1), & H-Ficolin (icolin-3).



Ot udatavBpakec tnC emupaveLloc Twyv naboyovwy OLadpePoVV
QO QLUTOUC TWV OTIOVOUAWTWY

N-linked glycoproteins of yeasts contain many terminal mannose residues,
whereas glycoproteins of vertebrates have terminal sialic acid residues
Yeasts Vertebrates
QJ
P
%
n

—{ Asn |— —] Ash |— —] Asn |—
@ glucose @ mannose [ N-acetylglucosamine ’ sialic acid QO galactose A fucose




MBL monomers form trimeric clusters of
carbohydrate-recognition domains

Ficolins are similar in structure to MBL but
have a different carbohydrate-binding domain

collagen
helices

coiled coils

carbohydrate-recognition domains

collagen
helices

a-helical
coiled coils

fibronectin domains

< =
N\
MBL binds with high avidity to mannose
and fucose residues

N
N\
Ficolins bind oligosaccharides containing
acetylated sugars

Ot urnodoxelc tTnc odou
AeKTilvnc

= [loAupepn popla: Kabe
Beon ocuvdeonc €xel
xapnAn cuvadeta (affinity),
WOTO0O0 AOYW TOU LEYAAOU
aplBuou Twyv Beoswv
ouvOEDONC, N OUVOALKN
OUYVEVELQ TNC OUVOEDNC
(avidity) elvat upnAn

= MASP (MBL-associated
serine proteases):
Evepyomotouvtal Stadoyka
LLE TN ouvdeon TNC
MBL/dLkoAivne e tnv
eTiupavela Twv naboyovwyv

* Awaomouv to C4 kot
eKKLVOUV TNV 000 Aektivng



Napaywyn C3 convertase tnc 000U TNC AEKTLVN

S
e
‘%/// / t €,5':::.:_ X

Activated MASP-2 associated with
MBL or ficolin cleaves C4 to C4a
and C4b, which binds to the
microbial surface

G4b then binds C2, which can
then be cleaved by MASP-2 to
CG2a, with which it forms the
C4b2a complex, and C2b

C4b2a is an active C3 convertase
cleaving C3 to C3a and C3b, which
binds to the microbial surface or
to the convertase itself

One molecule of C4b2a can cleave
up to 1000 molecules of C3 to
C3b. Many C3b molecules bind to
the microbial surface

C4 .
’ Cda

MASP-2

&

> 4

Cab

—

d
C

P

C4b2a

&

C3b
C4b2a

C3 convertase

C4h2a3b (’

® 00 ®

AMPLIFICATION

C2a: eival To ueyaAuTtepo KAAoua - n e€aipean otV OVOUATOAOYLO TOU GUUMANPWUOTOG



KAaoolkn 0d0c

= KAooowkn 060C: N mpwtn 000C TOU CUUMANPWHATOC TIOU avakaAUpOnke
" [lapopola pe tnv 000 tTNC AeKTivNG
" Avayvwpilel ta maboyova pecw Tou oupmAgypatoc C1 (Clqg/Clr/Cls)
* To C1 avoyvwpilel Ta maboyova ApeECO N LECW AVTIOWHATWY =2 N KAACOLKN
000C CUUETEXEL TOOO OTN PUOLKN) 00O KoL OTNV ETKTNTN avooia
= Clqg: poplo avayvwplong (omwce n MBL)
® ALEON TIPOOKOAANON O€ MPWTEIVEC N TIOAUAVLIOVIKEC SOUEC BakTnplwy (mty
AUTOTELY KO 0&V)
® JUvbeon ue tnv CRP n omola pe tn ospa tng cuvoeeTal pe TN dwodPoxoAivn
Loplwv tnc Baktnplakng emipavetlag (my moAvoakyapitne C tou
, TIVEU LOVIOKOKKOU )
L] ® YUvdeon pe to KAAopa Fc Twv avtiowpdatwy — 1gM, 1gG1, 1gG3

QuoIKA AVTIOWHOTA: QVTIOWHOTA XAMNANG OCUYYEVELAG TIOU avayvwpilouv Kowd
OoUOTOTIKA TNG Baktnplokig HepPpavng (mtyx ¢wodoxoAivn) | kal autoavilyova Ko
TIOPAYOVTOL XWPIG va €xeL mponynBel avayvwplon avilyovou Kol ormmokpLon Tng

EMiKTNTNC avoola
% ntng G y




Ekkivnon tn¢ kKAaooknc odou

Clqg: n ovvdeon Vo 1 MepLoocoTEPWY BECEWY
avayvwplonc tou C1 pe to ouvOETN Touc oONYEL o€
aAlayn olopopdwonc tou cupnAeypatog Clr:Clqg
KOl QUTOKATAAUTLKY) evepyomoinon twv Clr/Cls

Clr/Cls — popLa evepyormnoinong

* Avaloya tnc MASP-2

* Jxnuoatilouv TeTpALEPN
Clr: evepyornoleital kol otaoma to C1s pe N
SnuLovpyla pac SpaoTIKAC MPWTEACNC O0epivng

H dpaotikn popdn tou Cls Staoma ta KAaopata
C4 & C2

J | collagen
gl | region




[Tapaywyn C3 convertase TnC KAaOOLKNC 000

Activated C1s cleaves C4 to C4da
and C4b, which binds to the
microbial surface

C4b then binds C2, which can
then be cleaved by C1s to
C2a, with which it forms the
C4b2a complex, and C2b

C4b2a is an active C3 convertase
cleaving C3 to C3a and C3b, which
binds to the microbial surface or
to the convertase itself

One molecule of C4b2a can cleave
up to 1000 molecules of C3 to
C3b. Many C3b molecules bind to
the microbial surface

P
C

P

C4b2a

&

C3b
C4b2a

Classical pathway
C3 convertase

C4b2a3b (,

P » o ®

AMPLIFICATION

Classical pathway C3 convertase: idla pe tn C3 convertase tng 060U tng Aektivng — nrpe To Ovopa eMELON
avokaAUpOnke mpwin




EvaAAaKTIK) 000C

H apyalotepn e€eAKTIKA 060C — ovopaoBnke «EVOANAKTLK» EMELON
avokaAudOnke devtepn.

KUpLo xapaKTNELOTIKO: aAUTOMATN EVEPYOTIOLNON

Evepyomoteital pe Vo tpomouc 2 duo dladopetikég C3 convertases
Nopaywyn C3b ano tnv 060 TNC AekTivng KaL TNV KAAooLk 000: dnpoupyia
tn¢ C3 convertase tn¢ evaAloktiknc odou C3bBb (avti C4b2a)

° EEOLLTLOLQ QUTAC tng C3 convertase n eVAAAOKTLKA 000¢ pmopel va Aettovpyel oav
evac Bpoyxoc evioxvonc (Betiknc avadpaong)

Auvtopoatn udpoAuon (“tickover”) C3: o C3 unapyel oe adpBovia oto mAaopa
Ko N avtopatn udpoluon odnyel otnv mapaywyn tnc BpaxvPiac C3
convertase vypng ¢aong [C3(H,0)Bb]

Ot C3 convertases tn¢ evaANOKTIKNG 060U eival BpaxUBLec aAAQ
otaBepomolovvtal cuvoeoueveC Ue Tiporepdivn (mapaywy P)



Evepyormoinon tn¢ evallaktiknc odou amo TNV
000 TNC AeKTLlVvNC N TNV KAAOOLKN 060

factor W

P, e

.
P T

Ano tn otypn nou Ba oxnuatiotel C3b, anod onotadrinote 060, n evaAdaktikr 0860¢ Spa oav Bpoyxog
gvioxuong kot au€avel Tayutata Tov aplopo Twv popiwv C3b



AUTOOTN EVEPYOTIOLNON TNC EVOAAQKTLKNC

00U

C3 undergoes spontaneous
hydrolysis to C3(H20), which
binds to factor B, allowing it
to be cleaved by factor D
into Ba and Bb

The C3(H,0)Bb complex is a
C3 convertase, cleaving more
C3 into C3a and C3b. C3b is
rapidly inactivated unless it
binds to a cell surface

Factor B binds noncovalently
to C3b on a cell surface and
is cleaved to Bb by factor D

factor B factor D

C3(H,0)

Bb 3
(@ O c3a

C3H0) K

..

factor B / Ba o

factor D

P P

YIPH QAZH !



2Uvoln TNC ekklvnoncg Twv TpLwv 0dwv

LECTIN PATHWAY CLASSICAL PATHWAY ALTERNATIVE PATHWAY

Mannose-binding lectin (MBL) and ficolins ; ; ; C3 undergoes spontaneous hydrolysis to
recognize and bind carbohydrates on pathogen Clg |nte;?1?[it§0\é\;g2 Egm%g?g s&;:gg or with C3(H,0) to initiate eventual deposition of
surface C3 convertase on microbial surfaces

factor D ' factor B
.’ Ciq , @ properdin
Clr Cls C3(H,0) (factar ®)

C3bBb

ficolin MBL

pathogen

surface
N < = < =
N N\
MBL/ficolin, MASP-2 Clq, C1r, Cis l;actor D
C4 c4 actor B
C2 c2 properdin

C3




H dpaon tnc C3 convertase

All pathways generate a C3 convertase, which
cleaves C3, leaving C3b bound to the microbial
surface and releasing C3a

P P O
k @ C3a X @ @
\
cfcsb

»® &

H C3 convertase cuvdéetal
OUOLOTIOALKA UE TNV ETILPAVELD TOU
naboyovou

Atoomid To C3 Kol mMapAyeL LEYAAEC
noootnteg C3b (to kUpLO SpACTIKO
HLOPLO TOU CUCTHLATOG TOU
OUUIMANPWHLATOC) Kl c3a To omolo
ouvdeeTal o€ €l0koUC UTtoOOXELC Kot
TPOoAyeL TN GAEYHOVN

H Swaomaon tou C3 eival to kplowo
Briua otnv evepyornoinon tou
ouurt)\npwuaroq kot odnyel apeoa n
ELUEOA O€ ONEC TIC OPAOTIKEG
(exkteAeoTIKEC) AeLTOUpYLEC TOU
OUOTHUOTOC TOU CUUTANPWUATOC



C3b binds to both C4b2a and C3bBb,
forming the active C5 convertases
C4b2a3b and C3bzBb

C2a C4b Bb c3b
C3b
C3b

C4b2a3b C3bzBb
=~

C5 binds to the C3b component of the
C5 convertase enzyme

.

C4b2a3b C3boBb

T

N\
C5 is cleaved by C2a or Bb to form
C5b and Cba

Cba . Coa .

» @

C4b2a3b C3boBb

Ot Opaoelc tou C3b

" JUVOEETAL OMOLOTIOALKA LE TNV ETILHAVELA TWV
LLLKPOOPYOVLIOHWY Kal Spa oav «oPwvivn» - o
LLLKPOOPYQVLIOUOC KaAuTtTeTal e C3b kat elvat
Suvatn N GayoKUTTAPWON TOU Ao KUTTAPA TToU
dEpouv UTIOOOXELC CUUMANPWUATOC

" To C3b umopet va ouvdebel pe tn C3 convertase
NG KAQOOLKNC KO TNC EVOAAOKTLKAC 080U KaL va
oxnuatioel to evlupo C5 convertase

* H C5 convertase dtaomna to C5, aneAeuBepwvovtag To
C5a, éva eEalpeTikd MpodAeyuovwdeC TeMTIOLO Kal TO
C5b

* To C5b ekkivel ta «OPLpa» otadla TNC eVvEPyoToinonc
TOU CUUTMANPWUATOG TTIOU KATAANYOUV OTNV
TAPAY WY TOU OUUMAEYUATOC TPOCBOANG TNG
HeuPBpavng [Membrane attack complex (MAC) |



ArnoteAEoparta NG

All pathways generate a C3 convertase, which
cleaves C3, leaving C3b bound to the microbial

7 surface and releasing C3a
gEVepyornoLnong
TOU ( cs ( e
OUUTANPWHLOTOC O © e
(’ C3b C’ (’
J |
f C J - gl
N/ N N

C3a and Cbha recruit phagocytic cells to the site
of infection and promote inflammation

Phagocytes with receptors for C3b engulf and
destroy the pathogen

Completion of the complement cascade leads to
formation of a membrane-attack complex (MAC),
which disrupts cell membrane and causes cell lysis

= infected tissue ¢

Phagocyte

/9.

complement

receptors




Ta podAeypovwdn UK KAACUATA TOU OUUTIANPWLATOC

«Avadulatoéivec»

" Ta kAaopata C3a & C5a dpouv oe edkou ¢ utodoyelc ota evdoBnAlaka Ko
TOL OLTEUTLKA KUTTOPA Kol 0oOnNyouv o€ Torikn dpAeypovwdn amokplon. To
C5a €xeL tnV oxupotepn 6paon

C4a: dev €xel Loxupn mpodAeypovwdn dpaon kot dev €xeL elOLKO UTIOOOXEQ.

" Meyalec moootntec C3a & C5a Spouv CUOTNUATLKA KoL T(POKAAOUV
avadUAAKTLKA KatamAnéio =2 «avapuAlatoivecy

YUoTooN TWV AELWV LULKWVY VWV, alénon TNG ayyeLlakng SLamepatotnTac Kal
ETAYOULV TNV Ekdpacn Hoplwv MpookoAAnonc ota evéoBnAlakd kUTTapA
EvepyormoloUv ta OLTEVUTIKA KUTTAPO 0TOUG uTtoAevvoydviouc Lotouc, Ta onola
arneAeuBepwvouv PAeypoVWOELC pecoAaBNTeC OTw N otapivn kot o TNF-a.

H cuoowpeuon uypou OTOUG Lorouq ETUTAXVUVEL TNV KLvnon TWV
onvuvovonapoumaormwv KUTTAPWV TIPOC TOUC eruxwptouq )\eucbonésvsq KO
OUVELOPEPEL OTNV TAXVTEPN EVAPEN TWV AMOKPLOEWY TNCS eMikTNTNG avoaoiac.



Small complement-cleavage products
act on blood vessels to increase vascular
permeability and cell-adhesion molecules

H dpaon Twv
C3a & C5a

" QOudpaoelc twy C3a & C5a
ETILOTPATEVOUV AVTILOWLLATA,
CUMMANpwHA Kal dayokutTapa
otnv €otla tN¢ Aotpuwénc

* To C5a €xeL apeon dpaon ota

Increased permeability allows increased fluid
leakage from blood vessels and extravasation
of immunoglobulin and complement molecules

Migration of macrophages, polymorphonuclear
leukocytes (PMNs), and lymphocytes is
increased. Microbicidal activity of
macrophages and PMNs is also increased

oudetepodlAa Kal T
LovoKkUTTapa: auéAveL TNV

complement
components

TIPOOKOAANTLKOTNTA TOUC OTO
Tolywpo Twv ayyelwy, xel
XNUELOTAKTIKA SpAon Kal
au&AvVEL TN GayoKUTTAPLKA TOUC
LKOVOTNTA KOl AUEAVEL TNV
Ekbpaon Twv UTIOOOXEWV
oupnAnpwpatoc (CR1, CR3)




YrodoxeLC CULMANPWHATOC KAl GayoKUTTAPWOT %

" H onuavtikotepn §paon tou Guurt)\npwuaroq elvat n dleukoAuvon e mpooAndnc
KOl KATAOTPOPNC TwV maBoyovwy armo ta dayokuTTopa.

" Ta dayokutTapo GEPOUV oTNV eridaveld touc umodoxeic ocupmAnpwuatoc (CR) mou

deopevouyv naboyova oPpwvivorolnueva amo to C3b (kat Alyotepo amo to C4b).
* uvnBwc yla TNV evapén TnC GpayokKUTTAPWONG ATtaLTELTAL KAl N eVEpyOToinon Tou
dayokutTtdpou, ouvnBwc amnod C5a

"  QOLumnodoyeic ekdpdalovtal oe Stadopa €lON KUTTAPWV: LOKPOPAYQ, LOVOKUTTAPA,
B & T Aepdokutrapa, oudetepodila, SevOpLTIKA KUTTOPO

" (CR1, CR2, CR3, CR4: cuvdeovtal pe C3b to omoio Bploketal otnv empavela Twv
naboyovwy

" To C3b tne emupavelag tTwv naboyovwy SLooTiaTol (armo TS pUOULOTIKES TIPWTELVEC
napaywv P kat MCP) og un dpaotikd kAaopata (iC3b).

* Ta kAaopota tou C3b avayvwpilovtat ano dtadopouc vmodoxeic: to C3dg avayvwpiletat
aro tov untodoxea CR2 mou unapyel ota B Aepdokitrapa — pe autod tov Tpomo ta B
KOTTAPA IOV avayvwpLllouv To avtlyovo tou maboyovou AapBAavouy Loxupotepo
SLEYEPTLKO OAMOL =2 LOXUPOTEPN AVILOWLATLKI ATOKPLON



/
Receptor | Specificity Functions Cell types Yn O 6 OXE Lq
Promotes C3b and C4b decay Erythrocytes, !
CR1 C3bh, Stimulates phagocytosis (requires Cha) macrophages, monocytes, O U Mn}\ r] p‘ 1 ’ Hato C
(CD35) C4bi Erythrocyte transport polymorphonuclear leukocytes,
of immune complexes B cells, FDC
Part of B-cell co-receptor | ELSLKO(_ VLa GUVKE Kpl_uéva
CR2 C3d, iC3b, Enhances B-cell response to antigens B cells, ,
cD21 c3d bearing C3d, iC3b, or C3dg FDC
( ) ¢ Epstein—Barr virus receptor K}\CXO U-a-[a
/4 14
?l\?gc—ﬂ Macrophages, monocytes, O l' Tts p LGGOITE p O l' 8 Lval'
. iC3b Stimulates phagocytosis polymorphonuclear leukocytes,
(CD11b: '
oy Foc EVOOWTIKOL TNG
g;ﬂiSO 29 iC3b Stimulates ph tosi l}/lacroprt:agesl, molnockytesi CI) av O \ Utrap wo r] q
' i imulates phagocytosis polymorphonuclear leukocytes, - .
EC[)D11;)C' dendritic cells ° E:Al P EZ H . CS |_2 -
14
vrtodoxeacg C5a pe

CRI C3b, Phagocytosis of circulating Tissue-resident macrophages, X S ’ U.

g iC3b pathogens hepatic sinusoid macrophages p U e U_[_O"[[_KO p O}\O

14 /4
Neutrophils,
rceizptor C5a Binding of CSa_ macrophages, M Tl-'o p E l' Va IO- U u' HETEXO U V
(CD88) activates G protein endat;;hglﬂcl:sells, OTLC G.T[O Kp LOE l-c -[n C
I 4
C5L2 C5a Decoy receptor, Neutrophils, E T[ LKT n T n q avo 0 Laq
(GPR77) regulates C5a receptor macrophages ° C R2 * OUVU T[O@OXéOLC BC R
o Macrophages,
C3a Binding of C3a, ;
receptor C3a activates G protein endothelial cells,
mast cells




2O IAey o POooBoANC pepfpavnc

AltadoxLkec avtdpaoelc evepyomnoinong C6-C9 rmou odnyouv 0TO OXNUATIOUO EVOC
nopou otn Autdlakn dutAootolada Tou Paktnplakol KUTTAPOU

® OAvaToC TOU KUTTAPOU HEOW KATAAUONC Tou Tipavouc (gradient) mpwtoviwy
Exkivnon: Awdomaon tou C5 amod tnv C5 convertase kat mapaywyn C5b
AtadoxLkr) cuvdeon oto oL UMAeypa Tou C6 kat C7
To C7 volotatal alayn Stapopdwon Kol ELOEPYETAL OTN MEUPPAVN TOU KUTTAPOU

Me tov (610 Tpomo cuvdeovtal 0To oUUMAeYa To C8 To omolo KATaAUEL TOV
MoAupePLopo 10-16 poplwv C9 Kal To oXNUATIOUO Hag owAnvoeldouc Soung
(dLapetpoc 10 um) n omola emutpemnel Tnv eAeBepn §lodo ULdaToC Kol SLAAUUEVWY
OUCLWV.

* Eloodoc eviupwy (Auooliun)
Meploplopévn Boloyikn onpaocio — EMelpata C5-C9 2 Aopwéelc amo Neisseria
Spp
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To cUpAeypo MPoo oA

lipid bilayer

pathogen




PuBuLlotikol pnxaviopot tng evepyormnoinonc
TOU CUUTIANPWUATOC

H evepyomolnon Tou CULMANPWMATOC VIVETAL TAVW OE POKTNPLAKEC
LEUBPAVEC KoL TEPLOPLIETOL OE QUTEC

Yrapyouv pnxaviopot mou e€aodaiilouv OTL N evepyomoinon
neploptletal otnv emdpaveLla Tou maboyovou Kot OeV EMEKTELVETOL
OTO TMAQCLLOL 1) OTNV ETUPAVELA TWV KUTTAPWYV TOU EEVLOTH
PuBuiotikec mpwteivec: SLaluTtec N HepBpavikeg mpwTteivec ol
omolec mepLlopl{ouv TNV AUTOUOTN EVEPYOTIOLNON TOU KATAPPAKTN
TOU CUMUTANPWUOTOC.
C1 inhibitor (C1INH): amopakpuvel ta C1r:Cls amo to Clqg ko
nepLlopllel Tnv evepyormnolnon tTng KAoooLKN S 0dou

* 'EAeuwpn C1INH: kAnpovouko ayyelootdnpa

Protectin (CD59): avaoteAAeL tn Onpuoupyla tou MAC



PUBuLon dpaotnplotnNTAC CUUTTANPWUOTOC

C1qg binding to antigen:antibody C1 inhibitor (C1INH) dissociates C1r and
complexes activates C1r and C1s C1s from the active C1 complex
C1INH

Clr

microbe




PUBuLon dpaotnplotnNTAC CUUTTANPWUOTOC

The terminal components of complement CD59 prevents final assembly
form a membrane pore— of the membrane-attack complex
the membrane-attack complex at the C8 to C9 stage

I

I CD59
>

C9
C5b678




Regulatory proteins of the classical and alternative pathways

Soluble factors regulating complement
Ligand/ . . .
Name binding factor Action Pathology if defective
C1 inhibitor Cir, C1s (C1q); | Displaces C1r/s and
(C1INH) MASP-2 MASP-2, inhibiting Hereditary angiodema
(MBL) activation of C1q and MBL
o _ Displaces C2a; cofactor
C4-binding protein for C4b cleavage
C4b
(CABP) by factor |
CPN1 :
(Carboxypeptidase N) C3a, Cha Inactivates C3a and Cba
: Age-related macular
Factor H C3b %rs F;leflci‘z? |Bb’ cofactor degeneration, atypical
hemolytic uremic syndrome
Serine protease, Low C3 levels, hemolytic
2| C3b, C4b cleaves C3b and C4b uremic syndrome
: C5b67 L :
Protein S complex Inhibits MAC formation




Regulatory proteins of the classical and alternative pathways

Membrane-bound factors regulating complement

Ligand/ . . .
Name binding factor Action Pathology if defective
CR C3b, iC3b, Inhibits activation of Increased susceptibiity to
g C3c alternative pathway blood-borne infections
Complement Cofactor for factor |
receptor 1 C3b, C4db displaces Bb from C3b,
(CR1, CD35) and C2a from C4b

Decay-accelerating
factor

C3 convertase

Displaces Bb and C2a
from C3b and C4b,

Paroxysmal nocturnal
hemoglobinuria

(DAF, CD55) respectively

Membrane-cofactor : :
protein C3b, C4b Cofactor for factor | Qrt]}épr:ﬁgl hemolytic
(MCP, CD46)

Protectin (CDS9) c8 Inhibits MAC formation Paroxysmal nocturnal

hemoglobinuria




O pOAOC TOU CUUMANPWUATOC OTNV ETKTNTN
avoola

To cupmAnpwpa dpa Kuplwe ota mMAalola TG uoLknc avooioc aAld
eTidPA KAl TNV ETKTNTN avooia

H opwviwvomoinon twv moBoyovwy amo 1o cUUmANpwuo SLEUKOAUVEL TNV
npooAnyr Toug amo Ta oVTLYOVOTIAPOUCLAOTLKA KUTTAPQA, TO oTtolor pepOLV
urtoOoXelc oupmAnpwpatoc. EToL evodwvetal n mapovolacn Twy
aVTLyOVWYV ota T kuTtTapa

Ta B Aepdokuttapa pepouv umodoyxelc cupumAnpwpatoc. H 6€opeuon Twy
UTIOOOXEWV QUTWYV EVIOXVEL TIC AVTIOWMATIKEC QTTOKPLOELC TWV B KUTTApWVY
Oplopéeva armo tTa KAQOUATA TOU CUUMANPWHATOC UITOPOUV VO ETINPEACOUV
TNV TOPOyWynN KUTTOPOKLVWY QIO TA AVTLYOVOTIAPOUCLOOTLKA KUTTAPQ,

ETIOMEVWC VA ETLOPACOUV OTNV KATELBUVON KAl TNV EKTOON TNEC ATIOKPLONC
TNC €MiKTNTNC awvoolac.



Epyaotnplokoc mpoodLlopLlopoc

MeBodoAoylia:

® AVTLYOVIKOC TipooOLOPLOUOC: avoooloyLkeEC peBodot yia C3 & C4

® AELTOUPYLKOC TIPOOSLOPLOUOC: OALKO QULUOAUTLKO cupmAnpwua (CH50).
CH50: kavotnta opou va AUEL epuBpokuTTapa poflatou
gualoOntomnolnueva pe IlgM

* EA€yyovtal OAa ta KAdouata tng KAaoolkng odou (C1-C9). Aev eAeyXeL TTANPWC
TNV evaAhoktikn 0d06 (Factor B, properdin)

* MéBodoc screening
C3 & C4: Nedelopetpia

® AELTOUPYIKEC SOKLUAOLEC CUYKEKPLUEVWY TIPWTEIVWV: O€ ELSLIKA EPYAOTPLO —
ouvnBwc dev xpeldlovtal KaBwS 0 avTLyovIKOC PoodLloploploc cupuPadilel pe tn
AELTOUPYLKN LKAVOTNTA

* [lpgmnel va akoAouBouv tTnv eVpeon xopnAou CH50



CH50

" Twun: to avtiotpodo TnC apaiwong mou AveL to 50% Twv EpUOPOKUTTAPWV
® CH50=200 u/mL = 0 0poc¢ tou e€etacBevtoc AVl To 50% TwV €pUBPOKUTTAPWY
o€ apaiwon 1:200
* EWOKEC oLuVONKeEC XelpLlopoU OelyaTOC: OL TIPWTEIVEC TOU CUUMANPWUATOC elval
aotabelc — apeon e€etaon N puAaén oe katapuén
= XapnAda emnimeda:
® [ToAU xapnAQ ) undevika: 2uyyevnc eANen evOc N MEPLOCOTEPWY TIPWTEIVWY
TOU OUMMANpwHATOC. My modld pe vmotporialovoec BakTnplakeC AOLLWEELC
kot CH50<10 u/mL

* XapunAd enimedo: KATAVAAWON CUUTMANPWHOTOC AOYW TTAPAYWYNC
QVOOOOUUTAEYUATWY (Tapouacia avtoaviiowpatoc). My SLE, kpuoodatpvatuia
" YynAa enimeda:
° I\/Iepoq NC avtidpaonc oEsLaq dAaonc — eKTOC Ao auto ol UPNAEC TIHEC Oev
gxouv WoLattepn onuaoia



Atatapayec C3 & C4

OL ouxvotepa MPOoodLOPLOEVEC LELOVWIEVEC TIPWTELVEC TOU
OUUITANP W LATOC.

C3d (N N), C4 : evepyoroinon tng kAaoolknc odou

* Noonuata and avooocuUmAEypata: SLE, kpuoodatpvatpia

®* To C3 pmopel va LELWVETOL OXETIKA, AAAQ VO TIAPOLEVEL OE PUTLOAOYLKA
enineda

C3/, C4N: evepyonoinon evarlaktiknc odou
® BaKTtnPLOKESC AOLUWEELC
* MeuBpavoinepmhaotikn onelpapatovedpitidoa (C3 vedpltdikoc mapdayovtag)
* ‘Evéela mapayovta H
C3N, C4 | :
® Juyyevnc ENewn C4 (C4 null alleles)
* KANPOVOULKO ayyelootdnua



Algorithm for complement testing - 1

A. Suspected B. Suspected
PID complement dysregulation

C. Test all three pathways
(CH50/CP, AH50/AP, LP)

Investigate:
C1q, C1s, C1r

Investigate:
C2,C4

Investigate:
MBL,
MASP1/2

J Clin Immunol 2020;40:576-591. doi: 10.1007/s10875-020-00754-1

Investigate: Investigate:
factor B, C3, C5,
factor D, o8 €7
properdin, C8, C9
faC‘Of H. comp'emlent
factor | regulators




Algorithm for complement testing - 2

Number

components
deficient

Deficiency
found

Consider
genetic
testing to

verify

Investigate
control proteins
(factor H, factor |

C1-INH) and
autoantibodies
(nephritic factors
anti-factor H,
anti-factor B, elc)

Investigate:
aclivation
markers

Likely disease of

complement dysregulation broaden investigation

Continue and/or

J Clin Immunol 2020;40:576-591. doi: 10.1007/s10875-020-00754-1



TABLE 44-4

Examples of diseases in which complement activation contributes to the
immunopathology:

Atypical hemolytic uremic syndrome™’

Paroxysmal nocturnal hemoglobinuria®

Age-related macular degeneration™”

Membranoproliferative glomerulonephritis (types 1, 2, and 3)"

Myasthenia gravis®

Bullous pemphigoid”

Systemic lupus erythematosus/antiphospholipid syndrome’

Rheumatoid arthritis’

Immune hemolytic anemias’

Immune vasculitis (the ANCA-positive syndromes)’

Ischemia reperfusion injury™

Allotransplantation’

Serum sickness’

Exposures to foreign materials (e.g., membranes, nanoparticles)*

*Injury, ischemia, trauma, degeneration, or foreign body is the trigger (innate immune activation).
"Lack of adequate regulation contributes to disease pathogenesis.

*Antibody dependent activation of the complement system (adaptive humoral immune activation).
ANCA = antineutrophil cytoplasmic antibody.

Goldman-Cecil Medicine, Ch 44: 26t Ed (2020)



2UVVEVN EANELLLATO OUUTTANPWLLATOC

>uvNBwc unapxeL etepoluywTior — oL OOlUYWTEC Elval omaviot
EMNelpparta ota mpwipa KAaouata tng kAaoowkng odou (Clqg, Clr, Cls, C4, & C2)
odnyouv oe mpodldbeon yla auToAvVooa Voo pata, Kuptwc SLE.
* Mrnopetl emiong va mapatnpnBouv Kat uTtoTPOoTLAlOUOEC AOLUWEELS
EMNelpata Twv OP LWV KAAOUATWY TOU CUUMANPWHATOC TNC KAaoolkrc odou (C3-

C9) npodlabetouy oe umotporitdlovoec AOLUWEELC eOLIKA amo S. pneumoniae, H.
influenza (EAeupn C3) kat Aopwéelc anod Neisseria spp (EAewpn C5, C6, C7, C8,
C9)
EAAelpaTor puBLLLOTIKWY TIPWTEIVWY — AVEEEAEYKTN EVEPYyOTIOLNON TOU
ol urt)\npwuaroq

MANpNC EAeldn odnyel oe kKatavaAwaon MoANATAWY KAQOUATWY €VTOC TNG (dLtac odou

Ta pewwpeva enimeda odnyouv o€ €vtovn TOTiKN GAEYUOVA 1) CUCCWPEUON KUTTAPLKWY
UTTOAELUULATWV.

KAnpovouLko ayyelooldnua, Atumo alploAUTIKO-OUPALULKO CUVOPOLO, YEPOVTLKY EKUALON
wxpac knAldag



MNVLIYYLTLOOKOKKLKN NVLyyLiTLOo KAl
OULTANpWHQ

" Atopa pe eEAewhn TEALKWY KAAOUATWY TOU CUUITANPWUATOC
eudavidouvv onpavtika upnAotepo kivouvo eudaviong
LLNVLYYLTLOOKOKKLKNC pLnviyyitidac:

®* 1400X oe aoBeveic pe eNeupn C9
® 7000-10000X oe aoBevelc pe eA\elpelc AANWV TEAKWY KAAOUATWY

" H peon nAwkio epdavionc LNVLYYLTLOOKOKKLKN G NVLyyLTtdac
oTOUC aoBevelc autouc elval 17 €Tn o€ avtiBeon e ta
QVOOOETIAPKN ATOLO OTA Orola elval 3 €1n.

" Ol AolwEELC aUTEC, O€ AUTO TOV MANBUOUO acBeVwWY EXOUV
XapNAoTepn BvNToTNTA KAl YEVLKA NTTLOTEPN TIOPELQL.

J Clin Immunol 2020;40:576-591. doi: 10.1007/s10875-020-00754-1



Atatapayxec MBL kot AotpwéeLc

2e Kaukaolouc nepimou 5-7% tou mAnBuopou €xouv KAnpovoukn EAAeLN
MBL (<100 ng/mL)

Avemapkela MBL mapatnpeltal cuyxvotepa o€ aoBevelc pe ondn Ko
apvNTKA EKBaON, oveEAPTNTA ATTO TOV LLLKPOOPYOVLOUO

Auénuevoc kivduvoc muoyovwy Aolpwéewyv N katl ondnc oe Bpedn kat
oudeTeEpPOTIEVIKOUC a1oBevelc

Oplopéevol moAvpopdlopotl MBL cuoxetiCovtal pe peyalutepn mbBavotnta
uTtoTponwyv HSV?2

Yriapyouv dedopeva ou OelxvVouV CUCYETION TNC avemapkelac MBL e

LLETPLOL QU ENUEVO KivOUVO eUdAVIONC XPOVLWY LOYEVWV AOLLWEEWV, XPOVLIWV
TIVEU LOVIKWV AOLUWEE WV Ao aoTtEPYIAAO Kal Baplac eAovooiac

XapunAa enimeda MBL pmopel va elval mpooTATEUTIKA EVAVTL TWV
LukoBaktnedlakwy AoLUWEE WV

J Clin Immunol 2020;40:576-591. doi: 10.1007/s10875-020-00754-1



ALQTAPOXEC PUOULOTIKWY TIPWTEIVWY TOU
OUUTTANPWHLATOC

KAnpovopko ayyetooildnua: evdela tou C1INH pe amoteleopa
uTtepBoAlkn mapaywyn C2b mou odnyet oe mapaywyn C2 kwivnc.
® Emionc umapyxet kat urtepPoAkn mopaywyn Bpadukivivng eéaltiac pn
AVOLOTOANC TNGC KOAALKPELVNC (EAeyxeTal Kol autr) aro tov C1INH)
aHUS: Alatapaxn o€ puBULOTIKEC TIPWTEIVEC TNC EVAANOKTLKAC 000U
[factor H, factor I, MCP (CD46)] pe amoteheopa evooBnAtakn BAAPN
[epoVTLKn eKPUALON WYPAC KNALOOC: AlaTapaxEC OTOUC MAPAYOVTEC
H kat | odnyouv o€ €vtovn Torikn GAeyLLovn.
[Mopo&UOLLKN VUKTEPLVN alpoodatlpvoupla: dtatapaxn Tou popiou
GPI to omoto elvat utevBuvo yla tn cuvdeEoN PUBULOTIKWY
MPWTEVWY Tou cupnAnpwpuatoc (DAF, CD59) — evepyomotnon
OUUTTANPWHLATOC.



Mnyoviopoc 6paonc Eculizumab




%\ RS

Mnyoviopol dtapuync Twv maboyovwy amo To
CULTTANpWHQ

Ta maBoyova €xouv e€eliel pnyaviopouc dtadpuync amo tn 6padon Tou
OUUITANPWHLATOC
2UvOeon PUBLLLOTIKWY OPLlwV TOU CUUTANPWUOTOC OTLC ETULPAVELEC TOUC
* Neisseria meningitidis: mapayel factor H binding protein kat PorA, adpavormolel
10 C3b KoL aVOOTEAAEL TNV EVEPYOTIOLNON TOU CUUTANPWUATOC
‘EkKpLON MPWTEIVWY TIOU OVALOTEAAOUV QUECOL OTOLXELOL TOU
ouprmAnpwpatoc. My Staphylococcus aureus:

* Staphylococcal protein A (SpA) — cuvdéetal e To KAAoua Fc Twyv
avooodalplvwy kat epmodilel tnv evepyornoinon tou C1.

* Staphylokinase (SAK) — dtaoma tic avoooodalplveg mou €xouv MPOoKOAANBeLl
otn UepBpavn tou maboyovou

* Staphylococcal complement inhibitor (SCIN) — 6eopelel tnv C3 convertase tng
KAQLOOLKNG KOl TNC EVAAAQKTLKAC 0b0U.



[MpwTtelvec OLaduyNnC CUUTANPWHUOTOC

Pathogen Evasion molecule Host target Mechanism of action
Membrane proteins

ﬁjfiﬁ?ﬁgﬁ?fdis E?g‘;[girn I-Eﬂ?llignpc;ing Factor H Inactivates bound C3b

gﬁgjgaﬁen’ grli;[’se rinSlerf?OCspE) Factor H Inactivates bound C3b

g;rgﬁgggg;us Ep;gmogo(c;sa;csjurface Factor H Inactivates bound C3b




[MpwTtelvec OLaduyNnC CUUTANPWHUOTOC

Pathogen Evasion molecule Host target Mechanism of action
Secreted proteins

Neisseria :

meningitidis PorA C4BP Inactivates bound C3b

Staphylococcus Clumping factor A :

2UTeUs (CIfA) Factor | Inactivates bound C3b

Staphylococcus Staphylococcus : Binds to Fc regions and

aureus protein A (Spa) Immunoglobulin interferes with C1 activation

gﬂiggjs/lococcus (Sstif(;lylokinase Immunoglobulin Cleaves immunoglobulins

Staphylococcus Complement inhibitor C3 convertase Inhibition of convertase

aureus (SCIN) (C3b2a, C3bBb) activity




The evasion mechanisms of microorganisms from the attack of innate
immunity of complement system by targeting complement C4.

Microorganisms Molecule(s) involved Expression or Function of C4 Reference
Hepatitis C
HCV Core protein USF-1 and C4 mRNA (90)
HCV NSSA IRF-1 and C4 nRNA (90)
HCV NS3/4A Cleavage of C4 y-chain (91)
HCV NS2/NS5B Disruption of the interaction of MICA/B and NKG2D (92)

Flavivirus (DENV, WNV, YFV)

NS Cleavage of C4 (99)
B. Streptococus Complement interfering protein (CIP)
S. aureus C4-binding protein (C4BP) (84)
B. pertussis Vag8 (85)
A. fumigatus mycelia Alkaline protease Alp1p (86, 87)
Maggot Inhibition substance of complement activation (88)
Parasitic nematodes ES-62 (89)

. £ r °r ¢ [ & T ¥ ¥ |

USF-1, upstream stimulating factor 1; IRF-1, interferon requlatory factor 1, MICA/B, major histocompatibility complex class I-related chains A and B; NKGZ2D, a transmembrane protein
belonging to the NKG2 family of C-type lectin-like receptors.



Potential Mechanisms of Innate and Adaptive Complement Activation against Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
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To cupmAnpwua eivat pa opada OLAAUTWY TIPWTELVWV TTOU
QATIOTEAOUV HEPOC TNC UOLKNC avooilac, AAAQ CUMLETEXOUV KoLl
OTNV ETULKTNTN

H evepyomoinon Tou CUUMANPWUOTOC VIVETAL LECW TPLWV
00WV: KAAOOLKN, AEKTIVNC, EVOAAQKTLKN)

To TEALKO AMOTEAECLAL TNC EVEPYOTIOLNONC €lval N dAeypovn,
dayokuTTAPWOoN, KAl N AUECN KUTTAPOAUON

OpLlopevec eAeLPELC TOU CUUTANPWHLATOC TIpoOLABETOUY O€
AOLUWEELC

Oplopeva maoBoyova €xouv avamtuéel pnxaviopouc dladuync
arto tn OpAcn TOU OUUTANPWLATOC
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