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IL-1 and TLR pathways



DifferencesSimilarities

IL-1R ACP

TIRAP

IRAK4

TRAF 6

TIRAP



AcP/CD14
IL-1R Accessory protein (AcP)

Found in IL-1 pathway associated with receptor

Not found in TLR pathway – there are other accessory proteins 
used e.g  CD14

AcP found in mouse and man, no drosophila homolgue

Both IL-1R and IL-1RAcP required for signal transduction

Lack of co-receptor results in non-responsiveness to IL-1

AcP has two isoforms – membrane bound and secretory



IL-1R domains

Extracellular – 3 Immunoglobulin domains

Single span transmembrane domain

Intracellular – Toll/Interleukin-1 Receptor (TIR) domain

Soluble form 

Ig Ig Ig

Membrane form

Ig Ig Ig TM TIR

Crystal structure TIR 
domain from TLR2



Protein sequence alignment of AcP

Mouse and human

Membrane and soluble



Tirap

Tirap functions as an adapter protein 

used by TLR4 but not by TLR9 and IL-1R.

Found in mouse and human.



Tirap Cds alignment 

Percentage of homology : 86% for tir domain



Protein alignment

Tir (Toll-IL-1R) is a conserved domain in human and mouse tirap



3D structure of tir domain



IRAK 4
Interleukin-1 (IL-1) receptor-associated kinases (IRAKs: IRAK-1, 
IRAK-4, IRAK-2, IRAK-M) are central components of Toll/IL-1 
receptor (TIR) signaling pathways.

IRAKs mediate activation of nuclear factor-kappaB (NF-
kappaB) and mitogen-activated protein kinase (MAPK) 
pathways.

Found in mouse and human.



IRAK 4 mRNA Mus musculus/Homo sapiens

90% homology 



IRAK 4 protein Mus musculus/Homo sapiens



p kinase domain



TRAF 6 DNA ANALYSIS

• Found in both pathways.
• Comparison of human, mouse, and 

Drosophilia.
• Began with cDNA clones then found ORFs.
• Used both Multalin and NCBI pairwise 

blast.



Summary Of Results Search

• 86% homology between human and mouse.

• No homology between human and 
drosophilia.

• No homology between mouse and 
drosophilia.



Other searches

• Human Genome search to find promoter 
sequence using ENSEMBL (better than 
NCBI apparently!).

• Restriction Enzyme map using webcutter.
• Transcription factor search using TESS.



Results

• Both maps give several possible RE or TF 
sites – too much data!

• To use successfully you need an idea of 
what you are looking for!



Conserved sequences of TRAF6

Protein Comparision of mouse, human and drosophila sequence



Mouse and human comparision





TRAF6 structure: residues 348 to 504 (=TRAF domain) (X-ray diffraction)
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