Bagisiklik sisteminin isleyisine
evrimsel perspektiften bakis
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Frequency of Occurrence

Bagisik yanit

"Self" - "Non-self" ayrimi énemli
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Bagisiklik sistemine sahip olmak
ve bagisik yanit olusturmak

COK PAHALI
- PARALIZ
YETERSIZ UYGUN
YANIT ™ YANIT\
OTOIMMUNITE

Uygunsuz yanit maliyetleri yukseltir...



DAMP signaling in fungal infections and diseases
September 2012Frontiers in Immunology 3:286

PAMP’s Recognition
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1 patojen geni vs 1 konak geni

B cell antigen receptor T cell antigen receptor
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Models of Antigen Receptor Activation in the Design of Vaccines
October 2009Current pharmaceutical design 15(28):3237-48 ‘
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Red Queen Hypothesis

https://en.wikipedia.org/wiki/Red Queen_hypothesis



The rabbit evohes The rabbit evolees again,

to avaid predation awniding extinction
s Mare speed More speed
Rahhlt (defensive improvement) (defensive improvement))
F More speed
oX [offensive improvement]
The fow must evobes to continue feeding Tha fox s E'vu_hre i.n:m“ins iti speed
o prevent its axtinction

Red Queen Hypothesis: Predator and prey must be constantly evolving to avoid
axtinction.

savana'da siradan bir gun:
ezeli rekabet, ebedi vahset...
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Suberites domuncula -

Dissociated cells Cell aggregates

Suberites domuncula Developed primmorphs

CURRENT SCIENCE, VOL. 86, NO. 11, 10 JUNE 2004

TACROLIMUS



VALl 1w UJEaiyll vl vacuinic

utical design 15(28):3237-48 b% Hydra Ctlnla EChlnata

multiheaded
; mutant

.'ﬁ T 4
: R # cloned male b

vild-type

autoaggres siv
mutant
autoag
mutan

</ M

Published: 22 June 2020

Cell Communication-mediated Nonself-Recognition and

-Intolerance in Representative Species of the Animal
Kingdom

Werner A. Mueller 5 & Baruch Rinkevich £

Journa! of Molecular Evolution B8, 482-500{2020) | Cite this article



ad Gene loci alr1 and alr2 are on both homologous
chromosomes but in form of different alleles
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Protein Type Structural Family Pharmacological Group !
Endonuclease D Unknown
= Phospholi A; (PLA i
ogpholipase type Ax { 2) Type III cytolysins
Serine protease S1 Unknown
Actinoporins Type Il cytolysins
Non-enzymatic proteins CAP Uik
WSC domain proteins Unknown
ATX-III Nay type 3
ASIC
Ky type 3
. . B-defensin-like Nay type 1
Peptide neurotoxins Nay type 2
Nay type 4
ek ASIC
Boundless (-hairpin (BBH) Kv type 4
: y : EGF activity
Epidermal growth factor-like (EGF-like) TRPV1
s : ASIC
Inhibitor cystine-knot (ICK) Ky type5
Ky type 2
Kunitz-domain TRPV1
Protease inhibitor
Proline-hinged asymmetric B-hairpin (PHAB) Ky type 6
Small cysteine-rich peptides (SCRiDPs) TRPA1
Ky type 1

ShK

1CAP = CRiSP (cysteine-rich proteins), allergen (Ag-5), and pathogenesis related (PR-1); Nay = voltage-gated
sodium channel; TRPA1 = transient receptor potential channel type Al; TRPV1 = transient receptor potential

channel type V1.



ARL2

ARL1

Coded by the maternal or paternal homologous

chromosome with its particular allele

alr1 + alr2

alr1 + alr2

alr1 + air2

alr1 + alr2




TIMELINE

The history of Toll-like receptors —

redefining innate immunity

Luke A. J. O'Neill, Douglas Golenbock and Andrew G. Bowie

Timeline | The history of Toll-like receptors Thefirst human homologue | | LPS signalling is found
of Toll receptor is cloned torequire MYDSS
{1993-1996). Pathogen-specific (hToll; later renamed TLR4) [ |(2000-2002).
CD14 and LPS-binding immune signalling found to involve [ The requirement of Ligands for TLR2-
protein are identified as induction of antimicrobial peptides Arole for MYD8S in IL-1 MD2 for TLR4 heterodimeric
components of the LPS by members of the NF-kB family in receptor signalling is responsiveness to complexes are
IL-1R1is cloned | | receptor complex Drosophila melanogas ter identified LPSisidentified identified

1989

1991

1990

1993

1999

(2002-2009).
Endogenous ligands
for TLRs are identified

TRIF is discovered |

TLR7 and TLRS are
reported torecognize
wviral ssRNA

The first function
for mammalian
SARM1 (a regulator
of TRIF} isreported

2002

CharlesJaneway Seguence
proposes the concept similarity
of pattern-recogni- between Tolland

tion receptors IL-1R1 identified

Plant protein N is shown
tobeinvolved in disease
resistance and to have a
TIR domain that is similar
toTolland IL-1R1

The Toll pathway is
shown ta regulate the

antifungalresponse in

Four further human Viral antagonists of
TLRs are identified TLRs are identified
[ T

D. melanogaster

TLR4 is identified
as the signalling
receptor for LPS

TLRYis characterized
as the receptor for

CpG-DNA

The first TLR that recognizes

viral components is
identified (TLR3)

Flagellinis identified as a
ligand for TLRS

IL-1R1, interleukin- 1 receptor type 1;LPS, ipopolysaccharide; MAL, MYD88-adaptor-like protein; MD2, myeloid differentiation factor 2; MYD88, myeloid
differentiation primary-response protein 88; SARM1, sterile-a- and armadillo-motif-containing protein 1: ssRNA, single-stranded RNA; TIR, Toll-IL-1-resistence;
TLR, Toll-like receptor; TRAM, TRIF-related adaptor molecule; TRIF, TIR domain-containing adaptor protein inducing IFNf.

MAL (also known as TIRAP)
is discovered

TRAM is
discovered

(2007-2009). Structures of
several TLR-ligand
complexes (including TLR4,
TLR2-TLR1, TLR2-TLR6 and
TLR3) are solved
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Early chordates i Jawless vertebrates Jawed vertebrates
Amphioxus  Tunicates | Lampreys ' Placoderms Cartilagenous Bony Amphibians Birdsand Mammals
A L 4 ; fishes fishes reptiles
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How did our complex immune system evalve?

Max Cooper and Brantley Herrin
Mature JANuARy 2010 | VolLuME 10

years ago

WHOLE GENOME DUPLICATION #2

WHOLE GENOME DUPLICATION #1 immunoglobulin-based

leucine-rich repeat (LRR)-based adaptive immune system

recgptor for antigen recognition: Recombination-activating gene 1 & 2
variable lymphocyte receptor A & B (RAG1 - RAG2)

(VLRA - VLRB) B cell receptor and T cell receptor

V, D, J and C genes
MHC class | and Il genes
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Proto-Darwinian immunite vs OTO’MMUN’TE
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Uygunsuz yanit maliyetleri yukseltir...
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