Differences and ssmilarities
In interleukin signalling
pathways
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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 eg 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-responsivenessto |L-1

AcP has two 1soforms — membrane bound and secretory



|L-1R domains
Extracellular — 3 Immunoglobulin domains
Single span transmembrane domain

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

Soluble form \

grtgrtig

Membrane form
Crystal structure TIR

doman from TLR2
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Protein sequence alignment of AcP

M ouse and human

Membrane and soluble
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Consensus
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Consensus
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1 10 20 30 40 50 60O F0 80 90 100 110 120 130
1 1
HGLLHYLHSLSFYGIL QSHASERCDDHGLDTHROTAYFEDEPARIKCPLFEHFLKYHYSTAHSSGLTLTHYHTRODRDLEEPIHNFRLPEHRISKEKDYLHFRPTLLHDTGHYTCHLRHTTYCSKYAFPLE
HGLLHYLHSLSFYGIL QSHASERCDDHGLDTHROTAOYFEDEPARIKCPLFEHFLKYHYSTAHSSGLTLTHYHTRODRDLEEPTHFRLPEHRTSKEKDYLHFRPTLLHDTGHYTCHLRHTTYCSKYAFPLE
HTLLHCYYSLYFYGILQSDASERCDDHGLDTHROTAYFEDEPARIKCPLFEHFLKFHYSTAHSAGL TLTHYHTRODRDLEEPINFRLPEHRISKEKDYLHFRPTLLHDTGHYTCHLRHTTYCSKYAFPLE
HTLLHCYYSLYFYGILQSDASERCDDHGLDTHROTAYFEDEPARIKCPLFEHFLKFHYSTAHSAGLTLTHYHTRODRDLEEPINFRLPEHRISKEKDYLHFRPTLLHDTGHYTCHLRHTTYCSKYAFPLE
HtLLHcwwSLyFYGILASdASERCDDHGLDTHRATAYFEDEPARIKCPLFEHFLKZHYSTAHSaGL TLTHYHTRADRDLEEPINFRLPENRISKEEDYLHFRPTLLHDTGHYTCHLRHTTYCSKYAFPLE

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1 1
YYOKDSCFHSAHRFPYHKHY IEHGIHEITCPHYDGYFPSSYKPSYTHYKGCTEIVDFHHYLPEGHHLSFFIPLYSHHGHY TCYY TYPEHGRLFHLTRTYTYKYYGSPKDALPPOIYSPHORYYYEKEPGE
YYOKDSCFHSAHRFPYHKHY IEHGTHKITCPHYDGYFPSSYKPSYTHYKGCTEIYDFHHYLPEGHHLSFFIPLYSHHGHY TCYY TYPEHGRLFHLTRTY TYKYYGSPKDALPPAIYSPHDRYYYEKEPGE
YYOKDSCFHSPHKLPYHKLY IEYGIORITCPHYDGYFPSSYKPTITHYHGCYKIOHFHHY IPEGHHLSFLTAL ISHHGHY TCYYTYPEHGRTFHLTRTL TYKYYGSPKHAYPPYIHSPHDHYYYEKEPGE
YYOKDSCFHSPHKLPYHKLY IEYGIQRITCPHYDGYFPSSYKPTITHYHGCYKIQHFHHY IPEGHHLSFLTAL ISHHGHY TCYY TYPEHGRTFHLTRTL TYKYYGSPKHAYPPYIHSPHDHYYYEKEPGE
YYOKDSCFHSpHK1PYHKEY IEyGIqr ITCPHYDGYFPSSYKPL ! THYnGCykIq#FnHY iPEGHHLSF 1Tal ! SHHGHY TCYY TYPEHGREFHLTRTLTYKYYGSPK #AvPPwIhSPHDhYYYEKEPGE

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 1
ELYIPCKYYFSFIHDSHHEYHHTIDGKKPDDY TYDITIHESYSYSSTEDETRTOTLSIKKYTPEDLRRHYYCHARHTKGEAREQARK YKOKGHGC TEPHTL
ELVYTPCKYYFSFIHDSHHEYHHTIDGKKPDDY TYDITIHESYSYSSTEDETRTOIL STKKYTPEDLRENYYCHARNTKGEREQRAKYKOKYIPPRY TYELACGF GATYFLYYYLIVYYHYYHLEHYLFYR
ELLIPCTYYFSFLHDSRHEYHHTIDGKKPDDITIDY TIHESTISHSRTEDETRTOTILSIKKYTSEDLKRSYYCHARSAKGEYAKARKYKOKYPAPRY TYELACGFGATYLLYYILIVYYHYYHLEHYLFYR
ELLIPCTYYFSFLHDSRHEYHHTIDGKKPDDITIDYTIHNESTSHSRTEDETRTOILSIKKYTSEDLKRSYYCHARSAKGEYAKARKYKOKGHRL GO

EL1TPCEYYFSF1IHDSrHEYHHTIDGKKPDD! T!D! TIHES ! ShSrTEDETRTOILSTKKYTSEDLKRsYYCHARsaKGEvakARKYKAKEN . C. o s sl s s sssssssssssssssssssssrnns

400 410 420 430 440 450 460 q70 480 430 SO0 510

391 520
1 1

AHFGTDETILDGKEYDIYYSYARNYEEEEFYLLTLRGYLEHEFGYKLCIFDRDSLPGGIYTDETLSFIOKSRRLLYYLSPHYYLOGTOALLELKAGLENHASRGHINYIL YOQYKAYKDHKYKELKRAKTY
AHFGTDETILDGKEYDIYYSYARNAEEEEFYLLTLRGYLEHEFGYKLCIFDRDSLPGGIYTDETLSFIOKSRRLLYYLSPHYYLAOGTOALLELKAGLENHASRGHINYIL YOYKAYKETKYKELKRAKTY

521 530 540 550 560 570
1 1

LTVYTKHKGEKSKYPOGRFHEOLOYAHPYKESPRHSSHDEOGL 5YS5LKHY
LTYIKHKGEKSKYPOGRFHKALAYAHPYKKSPRRSSSDEOGLSYSSLEKRY

A Y



Tirap

Tirap functions as an adapter protein
used by TLR4 but not by TLR9 and IL-1R.

Found in mouse and human.
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Tirap Cds alignment

a 1o 20 30 £ L1} S50 B F 80 o0 A0 110 120 A3
1 1
CAGCGTGGAG—CCGCGTAGACTT TAAR——GAARACARTATCAACCAGCATA—-CCGAAACACAGAT —————i CCCGAGTCC———TACCAAGCCA—-CTITICACAGGC————TTICTTGTGTAACCTGCATCCAG
GGGCGCGCAGTCCGCGGCAGCCCTCATCGCAACTGGGCCCGCGCGCAGATCCACCAAAGHGAAAGCAGCCCTGTGCCAGT IGCTCTGCCHGCCT T TCACHGGAGAAGTGTCACTAGAATACTACAGCCCC
caGCGeGeAG .. CCGEGgaaaCoccTafl. .GaAACaagacCaaCcaGCAgA.CCaaafAafAcAGAa. . . . .CCCgagglCC. . . TaCcaaGCCA.CcTTTCACAGGa. . . . TgTCacgaGaflaaCTaCAgCCac
131 140 150 160 AF0 180 190 2900 210 220 230 2440 250 260
1 1
AACHAGTAAGT—CTATATGGAGACHCCAAGACC TAGGAAGACTGT TGAAGGCCATGG TCAGCAGGHGG TGCAAACCCATGCAATCTACC T GGA————— ATCGGCTGTICTICACCATTTTATGACT—TTGTT
CACAGGCTCTGC TCCACAGAAACTTAAGG——CT—-GAARAGAGTGTCCGCCATCAGGGACATCCTCTGTCACTACGGTGGGAAARGAACATGGCCTTACATAGGAAGTCCTTCTAARGAGC TGCCTGCCAGT
aACAGgaacT .CTacAcaGAaACacaAaG. .CT .GaAAGAcTGTeccaacacCAgGGaCAgCagcaGgcaCafacccagGalflacafACaTGEa. .« - . .ATaGGaaGTCecTcacaflagagalTGaCT .ccagoc
261 270 280 290 il ] F1d F20 330 30 350 360 370 380 F90
1 1
TGCCTAGC TGACGGATCTCAARTGCCCTCC TGGCCAGG TGAAGCGGAGAACARTCGE TC ————————— TACCAAGT TCATACCTTIGATGGCTGATCCATGAAGT TCAGACTGGATCTETTCTCTCCCGOC
TGCCCTTCC—CCAGATCCCGAARTATCCTCCTGGCCAGGTGGAGCAGAGAARCAGT TCCTCAGCTGGTCATGC TGAGCTCATACCCTGATGGCTGCTCCATGAGGTCAARGACTGGGTCTCCTCCCTCCTCCC
TGCCcaglc .aCaGATCcCafAATacCCTOCTEGCCAGG TGalGraGAGAACAaATCcCCTC . c e v e e e o e TACcaAGc TCATACC e TGATGGC TGaTCCATGAaAGTcaAGACTEGaTCTCoTCocCTCC oo O
391 E Luli] 410 A20 AF0 A4 A50 A6 0 A7 A0 4390 SO0 510 520

1 1
GTTCCCCCARTGCCTGCTCTTTCATGGT TAGT T TGGAGGCC TGCAC TATGGC T TCATCCTCCTCCGTCCCAGCCTCCTCCACTCCGTCCAAGAARGECC TCGAGACHAGATAGC TGAC TGGT TCAATGGTTC
CCTTCACCAARTGCCTGGTCTCACGGGGCTAGT TTTGACCCCCACGC TATGGCATCATCGACCTCCCTCCCAGC TCCTGGC TCTCGGCCTAAGAAGCCTCTAGGCAARGATGGC TGACTGGTTCAGGCAGAC
CcocTocCaCCARTGCCTGe TCTocaCagGGe TAGT T TgGAceCCocaCaCTATGGCaTCATCcaCCTCCe TCCCAGCceCegeCaCTCeGoCocAAGARGEC TCgAGaACAAGAT aGC TGACTGGT TCRagcagalC

521 530 540 550 S60 570 580 590 GO0 610 620 630 BAD 650

1 1
ACAGA——CAGCCACACAGGATG—GTCTCTCACCCTCGAGC TGCAGC TC—ACCCCCGAGTCACAGTTCACC—CGAGAGCCGTAGCTC—ACCCTCGAGC TGCAGTTCAGGAATGTCACCTACCTCGCCACCA
CCTGCTGAAGAARAGCCCAAGAAGAGGCCCAARCTCCCCAGAARAGCACC TCCAGCGATGCTTCACAGCCTACCTCACAGGACAGCCCACTACCCCCAAGCCTCAGCTCAGTCACGTCTCCCAGCCTGCCACCC
aCaGa. .aAGaaaCaCHaGHak .. GgCcCaaacCCocCaaaaaGCAcCTC . AcCocacGag TCACAGeocACE , CaaaaGaCagacCalC . ACCCcCaAGCogCAGe TCAGgaAcGTCaCCocAcCocGCCACCa

551 660 670 &80 90 70O 710 F20 730 Fao 750 FEO FFO 780

1
HI:Fll:Fll:GTGEHEHECHGEHECHGEHGCHGTGG CCGCTEGAGCAAAGAC TACGATGTCTGCGTETGCCACAGTGAGGAGGAC TTGGAGGCGGCCCAGGAGC TGGTCTCCTACTTGGAGEGTAGCCAGGCCA
ACACATGCG—————— AGTGACAGTEGCAGTAGTCEE TEGAGCARAGAC TATGACGTC TGCG TG TGCCACAG TGAGGARGACCTGE TGECCGCCCAGGACC TEGTCTCCTACT TGGARGGCAGCACTGCCA
acacnec ac CIGCGTGIoocacac GoTCTICCTaCTTIoG Grcn
71 790 800 810 820 a30 g4a0 aso 860 870 as0 890 900 910
1 1
GTCTACGCTGCTTCCTGCAGCTTCGGGATGCAGCCCCGGE TCATCACTCCAGGCTTCCTTCGGEGACCCCTG
GCCTGCGCTGCT TCCTGCAACTCCGGGATGCAACCCCAGECEGCGCTATAGTGTCCGAGC TGTGCCAGGCACTGAGCAGTAGTCACTGCCGGGTGCTGCTCATCACGLCGGGEC T TCCT TCAGGACCCC TG
GeCTaCGCTECTTCC TGCAQC TeCGGEGATECAACCECAG e e cc cccecececeocecscscsceoaeeeee oo oo eeeoeoeoeeeoeeeeeeee  CATCACECCaGECTTCCTTCaGGACCCCTG

911 920 930 a0 S50 960 F0 80 Q90 pRilili] 1010 020 A3 Ay
1

1

GTGCAAGTACCAGATGC TGCAGGCCC TGACGGAGGCCCCGGCGTCGGAGGG T IGCACCATACCCC TGC TG TCCGGECC TGTCCHGAGCCGCC TACCCGCCGGAACTCCGAT TCHTGTACTATGTGGRATGGL
GTGCAAGTACCAGATGC TGCAGGCCC TGACCGAGGC TCCAGGGGCCGAGGGC TGCACCATCCCCCTGE TG TOGGGCC TCAGCAGHGC TGCC TACCCACC TGAGC TCCGATTCATGTACTACG TCGATGGE
GTGCAAGTACCAGATGC TGCAGGCCCTGACcGAGGLecCCaGeGgCeGAGGGe TGCACCATaCCCCTGCTGTCeGGCC TecacCAGAGCcGCCTACCCaCCgGRaCTCCGATTCATGTACTAcGTeGATGGC

A0Al 1050 1060 A7 1080 A 090 AL00 AAA 1120 1130 1140 A150 1160 A1 70
1 1
HAGAGGCAAGGACGGAGGC T T TTACCAAG TCAAGGAGGC TGT TRATACAC TATCTGGAGACHC THAGCTGACHC T TGGGCTT TCATHAGAARAAGC TGGGAATAGC TCACAGCAGTCAT TAATCCAGTATATAH
AGGGGCCCTGATGGTGGCTTTCGTCAAGTCAARGAAGC TGTCATGCGTTIGTA———AGCTACTA—————— CAGGAGGG————— AGAAGGGGAACGGGATTCAGC TA————CAGTATCTGATCTACTTTG—A
AGaGGCaagGAcGGaGECTT TecacCARGTCAAaGAaGCTGTecATaCacTaTa. . .AGacACTA. . . . . .CAcgalGih. . . . .AgAAGaaaflaCgGGaaacAGCTa. . . .CAGTaacTaATCcAcTaTa.A
4171 1180 4190 1200 1210 1220 1230 A2AD 1250 A260 41270 1280 1290 LI
1

CHGCAGAGCCAGAGCCAGC TGCACCC TG T TTATGACACAGGATCAGATCGTCACCAGC T TCCAT TATCGTEGGCCCACAAGAT GGCCAGGC TGAARGATGGGAACCACCCCCGCARAGGAGACCAGGRAAGHA
CTTTTAGGAGACAGCC——CTGTAGCCTAGTA————————— GTTCAAAGCG————CAGCTTCTGGAARAGGCTGT

CagcaaaGacHAcAGCC . .CTGecACCCTagTae e c e c e e e - GaTCAHaAECE. « « cCAGC T T CagaHaaG g CE lC . c s c s s ccccccncccccececccsscscasaseeseseeseeeseeeeeeeeeeee
4301 1310 4320 1330 1 FA0 1350 1360 AFFO AFBO A3 AAO0D Ad410D 1LAZ0 1AFO

GATGGGGACTCCCCAAGAAGGGCAGGAGGAAGCCAGGGACTCCCCCAGGAAGACAACGAGGAAGTCAGAAART TCGAGT TGTCAAGGGAC TGTGC TATCGGGAAGGTCAGCAGTGTCCCCTCTGCGE TGARA

1431 1440 A4S0 1460 1ATO 1479
1 1

CTGGATAGGAAGC TGATACATGGCTGTCTTCTTCCTCTGGCATCAGGCA

Percentage of homology : 86% for tir domain




hunan
nouse
Consensus

hunan
nouse
Consensus

Protein alignment

1 10 20 30 40 50 1] Fo B8O 90 100 110 120 130
1 1
HASSTSLPAPGSRPEEPLGEHADHFRAOTLLKKPEERPHSPESTSSOASAPTSADS PLPPSLSSYTSPSLPPTH--ASDSGS55SRHSKDYDYCYCHSEEDLYARADLYSYLEGS
HASS555YPASSTPSKKPROKIADHFROALLKKPKKHPISOESHLYDGSOTATODGLSPSSCSSPPSHSSPESRSSPSSCS5GHSP TSPPTHYDSSS5555GRHSKDYDYCYCHSEEDLEARDELYSYLEGS
HASSsS1PApgsrpKKPrdkiADHFROALLKKPKKrPRSqQEShlsDaSlpasllgeseveseseseoseses e «PIPPSCSSenSPs1PPTH. . a5d5g5gRHSKDYDYCYCHSEEDLeARD#LYSYLEGS

131 140 150 160 170 180 190 200 210 220 230 240 250 255
1 1
TASLRCFLOLRDATPGGATYSELCOALSSSHCRYLLITPGFLADPHCKYOHLOALTEAPGAEGCTIPLLSGLSRAARYPPELRFHYYYDGRGPDGGFROYVKEAYHRCKLLOEGEGERDSATYSDLL
QASLRCFLOLRDAAPGGATIYSELCOALSRSHCRYLLITPGFLRDPHCKYQHLOALTEAPASEGCTIPLLSGLSRARYPPELRFHY YYDGRGKDGGFYOQVKEAYIHYLETLS

qASLRCFLALRDAaPGGATIYSELCOALSHSHCRYLLITPGFLrDPHCKYAHLOALTEAPaaEGCTIPLLSGLSRAARYPPELRFHY YYDGRGKDGGFrOYKEAYirclelqe, oo vevssasana

25 S0 75 100 125 150 175 200 225 235

TIR

Tir (Toll-1L-1R) Is a conserved domain in human and mouse tirap



3D structure of tir domain




|RAK 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.

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

Found 1n mouse and human.



IRAK 4 mRNA Mus musculus/Homo sapiens
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1 10 20 30 40 50 60 70 80 30 100 110 120 130
| |
GCGGCCGLGTCGACATGCCCCGGTGACCCGCAGCATCCCGATCGCAGGCAGTCTGAAGTCGLCTRGGTGRTCCTGCGTCCTCCACCCCCGAGTCCTCGCCGGACGTGGLGGEACGCCGATCGCCTTGTCCA
GTTCTTCTGTCGCCGGCTTCA

P -1 I 1T T [N ST =T L

131 140 150 160 170 180 130 200 210 220 230 240 250 260
| |
GGARGCGAGGGACGTCCGAGAGGAAGTAGARGATGARCARGCCGT TGACACCATCGACATACATACGCARCCTTARTGTGGGGATCCTTAGGARGCTGTCGGATTTTATTGATCCTCARGAAGGGTGGAA
G-CAGCCCG---CGCCCGGECAGGAATAGARGATGARCARACCCATARCACCATCARCATATGTGCGCTGCCTCARTGTTGGACTARTTAGGARGCTGTCAGATTTTATTGATCCTCARGAAGGATGGAA
G.aRGCcak, , . CocCCGaGaabaAaTAGARGATGARCARACCcaTaACACCATCaACATAcaTaCGCaaCCTcARTGTgG0aaTaaTTAGGAAGCTGTCAGATTTTATTGATCCTCARGAAGGATGGAA

261 270 280 290 300 310 320 330 340 350 360 370 380 390
| |
GARATTAGCAGTAGCTATCARRARGCCGTCCGGCGACGACAGATACARTCAGTTCCATATARGGAGATTCGARGCCTTACTTCAGACCGGGARGAGCCCCACCTRTGARCTGLTGRTTTGACTGAGGCACT
GARGTTAGCTRTAGCTATTARRARACCATCTGGTGATGATAGATACARTCAGTTTCACATARGGAGATTTGARGCATTACTTCARRC TGGARRARGTCCCACTTCTGARTTACTGTTTGACTGAGGCACT
GARaTTAGCaGTAGCTATcAARARACCaTCeGGeGAcGACAGATACARTCAGTTcCACATARGGAGATTcGARGCATTACTTCAaRCcGGaARaAGeCCCACCTeTGARCTaCTRTTTGACTGGGGCACT

391 400 410 420 430 440 450 460 q70 480 430 500 510 520
| |
ACGARCTGCACAGT TGGCGACCTTGTGGATCTACTGGTCCAGATTGAGCTGTTTGCCCCCGCCACTCTCCTGCTGCCGGATGCCGTTCCCCARACCGTCARARGCCTGCCTCCTAGAGAAGCGGCARCAG
ACARRTTGCACAGT TGGTGATCTTGTGGATCTTTTGATCCARARTGAATTTTTTGCTCCTGCGAGTCTTTTGCTCCCAGATGCTGTTCCCARRACTGCTARTACACTACCTTCTARRGAAGCTATAACAG
ACaAAcTGCACAGT TRGeGACCTTGTGGATE Tac TGaTCCAaAaTGAacTgTTTGCcCleGleAe TCTeeTRCTeCCaGATGCeGTTCCCaARACcGecARaAcalTaCCTeL TAAAGAAGC gacARCAG

h21 530 540 550 560 570 580 590 60O 610 620 630 640 650
1 |
TGGCACARACACACGGGCCTTGTCAGGARARGGACAGGACATCCGTARTGCCTATGCCGAAGC TAGAARCACAGC TGCGAGCCACCGGACTCCTCARGCCCAGACARCAGAAGTGTAGAGTCCAGCGACAC
TTCAGCARAARCAGATGCCTTTCTGTGACARAGACAGGACATTGATGACACCTGTGCAGAATCTTGARCARAGCTATATGCCACCTGACTCCTCARGTCCAGARARTARAAGTTTAGARGTTAGTGATAC
TegcaaCAAAaACAcagGCCT TeccagGRaARaGACAGGACATecaTaAcaCCTaTGCaGAAgCTaGAACAAAGC TacaabCCACCeGACTCCTCARGECCAGAaARCAaAAGT ¢ TAGAagccAGeGACAL

651 660 670 680 630 700 710 720 730 740 790 760 770 780
1 |
TCGGTTCCACAGCTTCTCGTTCCATGARCTGARGAGCATCACARACARCTTCGACGAGCARCCCGCGTCTGLCGGTGGCARCCGGATGGGAGAGGGEGGATTTAGAGTGGTGTACARGGGCTGTGTGARC
ACGTTTTCACAGTTTTTCATTTTATGART TRARGARTGTCACARATARCTTTGATGARCGACCCATTTCTGTTGGTGGTARTARARTGGGAGAGGGAGGATTTGGAGTTGTATATARAGGCTACGTAART
alGgTTcCACAGETTeTCaT TecATGARCTEAAGARacaTCACARACARCTTcGAcGAaCaACCCacy TCTGoeGGTGGCARCaaaRTRGGAGAGGGAGGATTTAGAGT¢GTaTAcARAGGLT acGTaRAc

781 790 800 810 820 830 840 850 860 870 880 890 300 910
| |
ARCACCATCGTGGCGGTGAAGARGC TCGGAGCGATGET TGARATCAGTACTGARGAAC TRAARGCARCAGTTTGATCARGARAT TARAGTAATGGCAACGTGTCAGCACGAGAACCTGGTGGAGCTGCTCG
ARCACAACTGTGGCAGTGARGARGC TTGCAGCARTGGT TGACATTACTACTGARGAAC TGARACAGCAGTTTGATCARGARATARAAGTARTGGCARAGTGTCARCATGARAACTTAGTAGAACTACTTG
AACACaAccGTGGCaGTGAAGAAGE TeGeAGCaATGRTTGAaATCACc TACTGARGAAC TaARaCAaCAGTTTGATCARGARATaARAGTARTGGCARAGTGTCAaCACGAaAACCTaGTaGAaCTaCTch

911 320 930 940 950 360 970 380 930 1000 1010 1020 1030 1040
| |
GCTTCTCCAGCGACAGCGACARCCTGTGCTTAGTGTATGCTTACATGCCCARCGGGTCCTTRCTGGACAGACTGTCCTGCCTGGATGGTACACCACCGCTTTCCTGGCACACARGGTGCARGGTTGCTCA
GTTTCTCAAGTGATGGAGATGACCTCTGCTTAGTATATGTTTACATGCCTARTGGT TCATTGCTAGACAGACTCTCTTGCTTGGATGGTACTCCACCACTTTCTTGGCACATGAGATGCARGATTGCTCA
GeTTCTCaAGeGAcaGaGAcaACCTeTGCTTAGTaTATGeTTACATGCCeARCGGETCAT TGCTaGACAGACTeTCeTGCeTGGATGETACACCACCACTTTCeTGGCACACaAGaTGCARGATTGCTCA

1041 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170
| |

GGGGACAGCARATGGCATCAG
GGETGCAGCTAATGGCATCARTTTTCTACATGARRATCATCATATTCATAGAGATATTARARGTGCARATATCTTACTGGATGARGCTTTTACTGCTARARTATCTGACTTTGGCCTTGCACGRGCTTCT

GGGEaCAGCANATGECRATORA L 40 ssssusossssossssssssssssssssssssssssstsssstsssstsstsssssssssssssssstoststsstotsstsststsstssssssosssstosss

4171 1100 1100 Ay 1910 4990 490 4240 19RN 49C0 A9 4900 4900 4wy

90% homology



b
2
Consensus

b
2
Consensus

b
2
Consensus

IRAK 4 protein Mus musculus/Homo sapiens

1 10 20 1] 40 hil bl N 80 90 130
| : : : : ; : ; : : : . ; |
LFOHGTTHCTYGOLYDLLIONEFFAPASLLLPORYPKTAKTLPSKERT TY0KOHPFCOKDRTLHTPYONLES YHPPOSSSPENKSLEY SO TRFHSF SFYELKNY THHFOERPTSYGGHKHGEGGFGYY
LFOHGTTHCTYGOLYDLLYOTELFAPATLLLPORYPOTYKSLPPRERAT YA THGRCAEKDRTSYHPHPKLEHSCEPPDSSSPONRSYESSOTRF HSF SFHELKST THHFOEQPASAGGHRAGEGGF GYY
LFONGTTHCTYGDLYDLL ! OnE1FAPALLLPORYPqT ansl PprEAalYalkqePec SKDRT1naPagnl EqScePPDSSSPAHRS1ESSOTRFHSF SFRELKn ! THHFDErPaSabGHr HGEGGF GYY

100 110 120

13 260
| : : : : } : } : : : : } |
YKGYYHNTTYAYKKLARHYDITTEELKOQFDQETKYHAKCOHENL YELLGFSSDGDOLCLYYYYHPHGSLLORL SCLOGTPPLSHHHRCKIADGAAGIHFLHEKHHTHROTKSANILLOEAF TAKTSOF
YKGCYHNTIYAYKKL GAHYEISTEELKOOFDQEIKYHATCOHEHL YELLGFSSDSOHLCLYYAYHPHGSLLORL SCLOGTPPLSHHTRCKYAOGTANGIRFLHEKHHTHROTKSANILLOKDF TAKTISOF
YKGcYHHT1YRYKKL aftY 815 TEELKAOFDOEIKYHAKCAHENL YELLGFSSDRD4LCLYYaYHPHGSLLORL SCLOGTPPLSHHNRCK! ADGANGIrFLHENHHIHROTKSANTLLDeaF TAKISOF

140 150 160 11 180 130 200 210 220 230 24l 230

261 390
| : . : : ; : ; : : : . ; |
GLARASEKFAOTYHTSRIVGT TAYHAPERLRGEL TPKSOIYSFQYYLLETTTGLPAYDEHREPOLLLOTKEEIEDEEKT IEDYIDKKNHDADSTSYEAHYSVASACLHEKKNKRPOIKKYQOLLOEKTAS
GLARASARLADTYHTSRIYGT TAYHAPEALRGET TPKSOIYSFQYYLLELTTGLARYDENREPQLLLOIKEETEDEEKTIEDYTOEKHSDADPASYEAH YSARSACLHEKKNRRPOTAKYANLLOERSA
GLARASar 1AATYHTSRIVGTTAYHAPEALRGETTPKSOIYSFGYYLLEITGLaRYDENREPQLLLOTKEE IEDEEKTIEDY iDeKHnDADpaSYEANYSaRSOCLHEKKNrRPOIaKYQALLAEHSA,
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P Kinase domain
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|

pkinase

nus  HHKPLTPSTYIRHLHYGILRKLSOFIDPOEGHKKLAYATKKPSGDORYROFHIRRFEALLATGKSPTCELLFOHGTTHCTYGDLYDLL YATELFAPATLLLPDRYPATYKSLPPREARTYAATHGPCAEK

CONSENSUS  4rvrvssnnanssssosssssrsrsnssssssststssssssssssssstssssssssssssssssssssssssssssrssssssssststststsssasssssts ssssssssssssstsssssssss

W 140 150 160 1m 180 190 200 210 220 230 20 250 260

| |

phinase GHRHGEGGF GYYYKGCYNNTIYAYKKL GAHYETSTEEL KOQFDOETKYHATCAHELYELL GFSSDSONLCL
nus  DRTSYHPHPKLEHSCEPPDSSSPORRSYESSDTRFHSF SFHELKSI THRF DEQPASAGGHRHGEGGF GYYYKGCYHHTIYAYKKLGAHYETSTEELKAQFDOETKYHATCOHENL YELLGFSSDSOHLCL
CONSENSUS wrvvvrenssrssssssarsersrsnsssrsnrsnsarsnrsnsnssssssnrssssINRIGEGEFGYYYKGCYANTIVAYKKLGANYEISTEELKQOFDOETKYHATCOHENL YELLGF SSOSONLCL

261 270 280 290 300 310 320 330 340 390 360 n 380 390

| |

pkinase YYAYNPHGSLLDRLSCLDGTPPLSHHTRCKYAOGTANGIRFLHEKHHIHROTKSANILLOKDF TAKISOFGLARASARLADTYHTSRIYGT TAYHAPEALRGETTPKSDIYSFGYYLLELTTGLARYDEN
nus  YYAYHPHGSLLDRLSCLOGTPPLSHHTRCKYROGTANGIRFLHEMHHIHROTKSANILLOKDF TAKTSDFGLARASARLAQTYHTSRIYGT TAYHAPEALRGETTPKSOIYSFGYYLLELTTGLARYDEN
Consensus  YYAYHPHGSLLDRLSCLDGTPPLSHHTRCKYAOGTAKGIRFLHERHHIHROTKSANILLOKDF TAKISOFGLARASARLADTYHTSRTYGT TRYHAPERLRGETTPKSDIYSFGYVLLELTTGLARYDEN

M 400 410 420 430 440 430 459
| |

pkinase REPOLLLDIKEETEDEEKTIEDYTDEKHSDADPASYEAHYSAASOCLHEKKNRRPDIAKYOALLO
nus  REPALLLDIKEETEDEEKTIEDYTDEKHSDADPASYEAHYSAASACLHEKKNRRPOIAKYAALL OESA
Consensus  REPQLLLDTKEETEDEEKTIEDYTOEKHSDADPASYEAKYSARSOCLHEKKNRRPDIAKYAALLA, , ., ,




TRAF 6 DNA ANALY SIS

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

e 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
seguence using ENSEMBL (better than
NCBI apparently!).

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



Results

e Both maps give several possible RE or TF
Sites — too much datal

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



Protein Comparision of mouse, human and drosophila sequence
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COG5222 [ .-

Conserved sequences of TRAF6

1 10 20 30 L1 50 60 70 80 90 100 110 120

HSLLHCEHSCGSSOSESDCCYAHASSCSAY TKDDSYGGTAST Gm=m——- HLSSSFHEETIOGYDYEFDPPLESKYECPICLHALREAYOTPCGHRFCK
HSLLHCEHSCGSS0SSS5NDCCAANARSCSARYKDDSYSGSAST G=—=—= HLSSSFHEETOGYDYEFDPPLESKYECPICLHALREAYATPCGHRFCK
HORYOADOKPARHHOHAHTHSHAHSLOHAEEKEHHSHEHT THLSSTGRIAAGSSATPSAOREGGASGDP TPPESLALHONHHYAPGSOTSGEQEEELL DSRYECATICIDHLHEPYLTSCGHRFCR
vrrrrrrrrrssrsrrrrrsssesessssNEllncelscgssqSssdecalnasscsaa, kidsvsh, asty. .. . Hlsssineel fgydvif $ppL#SkYECpIClnalrEa¥qTpCGHRFCk

131 140 150 160 170 180 190 200 210 220 230 240 250
| + + + + + + + + + + + +
SIRDAGHKCPYDHEIL=-LEHOLFPDHFAKREILSLHYKCPHEGCLHKHELRHLEDHOARHCEFALHDCPOCORPFOKFHINIHILKDCPREOYSCOHCAASHAFEDKETHDONCPLANYICEYCHT
SIRDAGHKCPYDHEIL -L EHOLFPDHFAKRETLSLTYKCPHKGCLOKHEL RHLEDHOYHCEFALYHCPOCORPFOKCOYNTHITEDCPREOYSCYHCAYSHAYEEKETHDOSCPLANTICEYCGT
HHOKHHOCCPHOHRKRLSAEHDIFPDHY TREETEQLKRDCPHSS LGCSYYASPIE===LHRH=LPSCPYRR==== == OOEPOEEKCPFAKIKCDFYGR
sirdaghkCPvDHeil ,1En#1FPOHZakREIL=L ,vkCPH,gcl  knelrhledhq, hcefal. .CpqeqrPfiék, . .n Hil,dCPrRqvsc. nca.sna. efkEih#8 CP1AN! iC&Xcgl

261 270 280 290 300 310 320 330 340 350 360 370 380
| + + + + + + + + + + + +
OHPHHYDLDCPTAPIPCTFSTFGCHEKHORHHLARHLOENTOSHHRHLAQAYHSLSY L === PDSGYISEVYRHFOETIHOLEGRLYRODHOTREL TAKHETOSHYYSELKRTIRTLEDKYA
OHPHHYDLDCPTAPIPCTFSYFGCHOKHARNHLARHLAQENTOLHARLLAQAYHNYHLALRPCDAASPSRGCRPEDPHYEET IKOLESRLYRODHOTREL TAKHETOSHYYGELKRTIRTLEDKYA
OLEEHLKADHPH== == HHOLHLOAFQOTAIATHOPHKPSTSGARYEHG == === HGOOOLPPPPPYAHGYDEQIVOTHYO=-=-RIYYLEQRTREQETRLENHOKOLE~-LAROQOA

O¥p#HydlDcPtapipctfs. fecH kigréhlarhlgent, Har,lagfAvh, ... ..ceeeeeePe-F..pe.pni, ! #le,rlvrldhglrel baknet sy, $3krtiRtLedkvA

391 400 d10 d20 430 A40 da50 4B d70 480 490 500 10
| + + + + + + + + + + + +
OCHGIYIHKIGHFGHHLKCOEEEKPYYIHSPGF Y TGKPGYKLCHRLHLOLP TRORCANY ISLFYHTHOGE Y DSHLPHPFOGTIRL TILDOSEAPYRONHEETHDAKPELLAFORPTIPRHPKGFG
ACHGTYTHKIGKFGHHLKSOEEERPYY THSPGF Y TGRPGYKLCHRLHLOLPTRORCANY ISLFYHTHOGEYDSHLPHPFAGTIRL TILDASEALIRONHEEYHDAKPELLAFORPTIPRHPKGFG
YSHGTIYHRIEQOLGALYARLRAHANNOYYSHECY TSPHGYKFCARLHIO===-=-PRKPHYLSLHYHLHOSENDYHLDHPFKGRIKLCHYHPADATLS0=-HOTIH-TKPEILAFHKPREAISTRGF G
qclbiy!HkIg, fGonhlk, qee#, puw 'hSpef¥Te, paYK1CnRLh101ptagRcanyiSLFYHEHOgEyDsHLpHPFqGEIrLEildgs#A, . rOnH#e | HdaKPELLAFqrPEiprnpkGFG

hal 530 540 550 560 565
1 + + + + |
HLEALRORTFIKDDTLLYRCEYSTRFOHGSLRREGFOPRSTDAGY
HLEALROGTFIKDDTLLYRCEYSTRFDHGGL RKEGFOPRSTDAGY
HISHITOLGFCADDRLLIKIEIHIY

hlealr,btFikDDELL 'rcE! strfdng, 1r, egfqprstdagy
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Consensus

TRAGHUHAN
TRAGHOUSE
Consensus

Mouse and human comparision

1 10 20 30 4i) hi [H]] Fil 1] 90 100 110 120 130
| } } } } } } } } } } } } |
HSLLNCENSCGSSASESDCCYARASSCSANTKODSYGGTASTGHLSSSFHEETGYDYEFDPPLESKYECPICLHALREAYOTPCGHRFCKACTIKSIROAGHKCPYONETLLENOLFPONFAKREILSL
HSLLNCENSCGSSAS5S0CCAANAASCSARYKODSYSGSASTGHLSSSFHEETNGYDYEFDPPLESKYECPICLHALREAYOTPCGHRFCKACTIKSIROAGHKCPYONETLLENOLFPONFAKREILSL
HSLLHCENSCGS505e50CCaANAaSCSAat KNDSYeGsASTGHLSSSFHEETOGYDYEFDPPLESKYECPICLHALREAYQTPCGHRFCKACTIKSTROAGHKCPYDHETLLENOLFPDNFAKREILSL

131 140 150 160 170 180 190 200 210 220 230 240 250 260
| } } } } } } } } } } } } |
HYKCPHEGCLHKHELRHLEDHOAHCEFALHOCPACORPF OKFHINIHILKOCPRRAYSCOHCARSHAFEDKETHDONCPLANY ICEYCHTILIREQHPHHYOLDCPTAPTPCTFSTFGCHEKHORNHLAR
TYKCPHKGCLOKHELRHLEDHOYHCEFAL YHCPOCORPF QKCOYNTHIIEDCPRROYSCYHCAYSHAYEEKETHDOSCPLANIICEYCGTILIREQHPHHYOLDCPTAPTPCTFSYF GCHOKHORKHLAR
nYKCPHeGCLgkHELRHLEDHOaHCEFALnSCPOCORPF OKcq! HiHI 1eDCPRROYSCANCAaSHAZE $KETHDOnCPLAN! ICEYCTILIREQHPHHYOLDCPTAPTPCTFSEFGCH4KHORKHLAR

261 210 280 290 300 310 320 330 34 350 360 370 380 390
| } } } } } } } } } } } |
HLOENTOSHHRALAQAYHSLSY [ ==mmmm== POSGYISEYRNFOETIHOLEGRLYRODHOIREL TAKHETOSHYYSELKRTIRTLEOKYAETEAQACHGI Y IHK IGHFGHHLECOEEEKPYY THSPGFYT
HLOENTALHHRLLAGAYHNYHLALRPCORASPSRGCRPEDPHYEETIKALESRLYRADHOIREL TAKHETOSHYYGELKRTIRTLEDKYAEHEANDCHGI Y THK IGKF GHHLESOEEERPYYTHSPGFYT
HLAENTO1HHR$LAOAYHRIn]a, ... ... .PdrGcrpEdriZ$E TThOLE2RLYRODHOIREL TAKHETOSHYY2ELKRTIRTLEDKYAE iEANOCHGT Y THKIGnF GHHLKcOEEEFPYYTHSPGFYT

391 400 410 420 430 440 450 460 470 480 490 R0 h10 h20
| } } } } } } } } } } } } |
GKPGYKLCHRLHLOLPTAORCANYISLFYHTHOGE YDSHLPHPFOGTIRL TILDOSEAPYRONHEE THOAKPELLAFORPTIPRHPKGFGYY TFHHLEALRORTFIKODTLLYRCEYSTRFOHGSLRREG
GRPGYKLCHRLHLOLPTAQRCANYISLFYHTHOGEYDSHLPHPFOGTIRLTILDASEALTRANHEE YHOAKPELLAFORPTIPRNPKGFGYY TFHHLEALROGTF IKDDTLLYRCEYSTRFDHGGLRKEG
GrPGYKLCHRLHLOLPTAQRCANY ISLFYHTHOGEYDSHLPHPFOGTIRLTILDASEAL ! RANHEE ! HOAKPELLAFORPTIPRNPKGFGYYTFHHLEALROr TFIKDDTLLYRCEYSTRFDHGELRrEG

521 530

FOPRSTOAGY
FOPRSTOAGY
FOPRSTOAGY



GROUP 111

TEF family dendrogram
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TRAF6 structure: residues 348 to 504 (=TRAF domain) (X-ray diffraction)
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Thanks to Geraint Thomas for teaching us these techniques!!!!
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school.



