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TiLR1 1-- LOF -HAF --WVKrLLPNL KE----- GMQa | ELH NFVPGKS |V IE-TCHEKSY SIFVLIFNFU--- HlLlFAIHNLF-
TLRZ l---1¢C -lAF --WVENLMVOQELENFNP---PEKLCLH FIPGKWIIDNIT-DSITEKSH VEVLSIENEV- - - K LDESHFRLF
TLRZ 1---FEN-AAY - -WWWEHF -SSMBKEDQ---SLKFELE FEAGVFELEAI V-NSTKRSERKEI I F¥I THHLL- - - RFKVHHAVAOQAI
TLRE l---NI-IAF - -WWVR LVENLEEGVP---PFQLCLH FIPGVAIAANI ITHEGFHKSREYI VMVESQHFE I - - - \FlYEIAQTWQF-
TLRS 1---YEKN-BAY - -WWVONALLKHLDTQYSDAQNRENILEFE FVPGENRI AN Q-DAIWNSREI VCLVSRHFL- - - LEAFS YAQGRCL -
TLRE 1-- LQF-HAFISISEH SA---WWKSELVPYLEKE--- - - DlrareLH NEVPGKSIV I -NCIEKSY®S |FVLSEPNE V- - - H LWFARHNLE -
TLR7 1---CCHN-BAFI V¥DTKBPAVTEWWVLAELVAKLEDPREK--HENLELE LPGQPVL Ls-aslaLSk VEVMTDKYA- - - K1 AFMLSHOQRLM-
TLRS 1---TFN-BAYISHEDTKRAS VTDWWI LRYHLEESRDK--NVLLELE CPGLATIDNLM- QST NQSK VEMLTEKYA----- KTAFNMLALQRLM-
TLRS 1---LPM-BAFVVFDKTQOSAVADWVY LRGOLEECRGRW- ALRLCLE LPGKTLF LW- ASVYGSR LEMLAHTDR- - - - RASIFLLAQQORLL
TLRI1O l---VRF-HAFIS.SEH SL---WWK LIPNLEKEDG---S1LICLYESYFDPGKS|S I'V-SFILEKSY SIFVL.FNFV---- HrF.FA.HNLF
Mal l——'KDl— VCVCHSEEBLV----AAQDLVSYLEGSTA---SLRCFLOL ATPGGA| VSELC-QALSSSHCRVLLITPGEL- - - - KMOMLOQALTEAP
MyDEE 1---ERF-BAFI CECPS \Q----FVﬁlMIRQL QTNY---RLKLEVSD VLPGTCVWSIASEL\EKRCRRMVVVV.DDYL---- DFQTKFALSLSP
TRAM 1LAEEEVFLKFVI LHAEDBTDEALRVMONLLQDDF - - - - - - - - GIKPGI I FAEMPCGRAOHLOQMLD -DAVNGSIA I'LLLTENEL- - - - NFOFMTS LMNS V- - -NR 21
TRIF 1SEQKF.-NF\J’ILHARA EH----IALR\J’REKLlALGUPD-GATFCEDFQ--VPGRGELSCLQ-DA\DH AFIITLLETSNED- - - - - - - - RLS LHQVWVNOAMMSNLTR 20
SARM l---GDTP.VFISlRRNSGS---QLASLLKVHLQLH ----- GFSVFIDVEKLEAGKFE-DKL\-QSVMGARNFVLVL.FGALDKCMQDHDC-KDWVHKEIVTAL ----- 839
Caons. Pred - - -
Conserved
- - 57312501---1513170032100- - - - - 1535731231137 24204272-343227342°7 71222----01005-222513332155- - - - -

TLRL SE-HIGSNSLILILL- PIPQY---------- SIPSS.HKLKSLMARRTILEWPKEKSKR--GLFWANLRAAINIK ------- 145
TLR2 88 - DEINNDAAI LILL-EPIEKK---------- AIPQRFCKLIKIMNTKT LEWPMDEACQR- - EGFWVNLRAAIKS-------- 145
TLR3 88 - EQNLDS| | KLNHALCLRBGMFKSHCI LNWPVQKER! - -GAFRHKLQVA- ---------- 143
TLR4 89 - LSSRAGI I FIVL-QKVEKT- - LLROQVELYRLLSRNTMLEWEDSVLGR- -HI FWRRLRKALLDG- - - -~ - - 147
TLRS 91 -SDLNSALIMVVV-GSLSQY- - atmkHas | lcFvakao¥LrRWPED LOD V- -BWF LHKLS Q@I L--- - - - - - 147
TLRE 8 -HEGSNNLI LILL-ERIPON---------- siEnkfH kA tmTorTHLOWP KEKS KR- -G LEWANT RABFNMK- - - - - - - 145
TLR7 92 -DEKYDVI I LIFL-EKPFQK- - SKFLOQLMKRLCGSS VILEWP TNPQAH- - PYFWQCLKNALATD- - - --- - 148
TLRS 92 - DEINMD VLI FILL-EPYLQH- - soMLRLMQRI CKSSI|LQWPDNPKAE- - BLFWQTLRNVVLTE------ - 148
TLRY 93 -EDRKDVVVLVIL-SPDGRR- - sRYVRLEMOQRLCROS VILLWPHOPSGO- - RSFWAQLGMALTRD - - - - - - - 149
TLRIO gz - HENsoHIT LT LL-BeiplFy- - - - oo - crpTrMHKlkAL LEk Kk ABILEWP KDRRKC- - B LEWANLRAAINYN- - - - - - - 147
Mal 87 -GAEGCTIPLLSG-LSRAAY- - PPELRFMYYVDGRGPDGGFROVK- EAVMRYLQTLS - -------- - 138
MyD88 88 - GAHQKR LI PIKY- KAMKKE - - FPSILREITvcoMTnrPCTK- - - - - - SWEWTRLAKALSLP------- 138
TRAM s2ankyNs viPMRPENNE LRRE- - - RTPFALQTINALEEESHGFPTQVERIFQESVYKTQ- -QT I WKETRNMYQRQ- - - - - - - 180
TRIF a1 aGsPDCVI|PFLPL-BSSPAQLSSDTAS LLSGLVRLDEHSQIFARKVANTFKPHRLQAR- - KAMWRKEQDTRALREQS QH - - 1566
SARM 90 - S CGKNIVPIIDG- FEWPEP- - - ---------- QVLPEDMQAVLTFNG| KWSHEYQEATIEKI | RFLQGRSSRDSSAGSDT 155
Cons. Pred — . ——
Conserved Jl_*_l__-_——__“-_-—_h—
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Supplementary Figure 1. Amino acid sequence alignment of TIR domains in human TLRs and their
adaptor proteins

Sequence alignment and secondary structure prediction of TIR domains was generated using

MUSCLE and Jnet and viewed using Jalview. The conserved residues are coloured based on a clustalx

colour scheme. The consensus prediction marks helices as red tubes, and sheets as dark green

arrows. Sequence conservation is primarily confined to three short motifs denoted as boxes 1, 2,

and 3. The highlighted proline-glycine region of box 2 indicates the glycine residue being conserved

amongst all the TIR domains whilst the proline is found to be absent in TLR3 and adaptor proteins
TRAM and SARM, all of which are all involved in TRIF-dependent signalling.
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Supplementary Figure 2. Crystal structure of the TLR2 TIR domain and BB-loop mutations

Surface and cartoon representation of the crystal structure of TLR2 TIR domain (1FYX) and BB-loop
mutations P681A and P681H (1FYW). P681A mutation was obtained using the mutate model script
within Modeller. Coloured based on b-factor, where the rainbow-like colouring represents the
thermal fluctuations of each atom in the solved crystal structure. High b-factors (coloured red)
indicate the area has some flexibility ‘floppy’ regions, even in the context of the crystal, while low b-
factor (blue) areas are very rigid.
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VVMOFMF IVLLIHFEG I AF NISINRILG - FKELDRLPGY - FDNDANY IHARKBTHNWY L TNFTSLEENEQFOVKFCLEE FEAGISEFEAI INCIRR I'IFIVTEHLLQ
MLLVFILVWVLLIHIEG ISF NVEVHRILG- FKEIDTOAEQ .- FEYTAY | IHAHKDRDWYWEHF SPMEEQDQ - SLKFCLEE FEAGYVLGLEAIWNS | KR IIFWITHHLL K,
TLLTFILAVLLIHFEG ISF NVEVHRILG - FKEIDAQGEQ - FEYTAY | IHACKRBRDWYWEHF SPMEEQDQ - SLKFCLEE FEAGWVLGLEAIWNS | KR I'IFWITHHLL K,
VLLIFIFIVLLIHFEG | SFFWNVLVHRVLG - FKEVDGQPEQ - FEYTAY | IHAYKBRDWVWENF SPLEEKDQ - SLKFCLEE FEAGALELEAIVNS | KR INMF I ITAQHLLK
TLLFFIF IVLLVHFEGWR | SFYWNVSVHRILS - FKEIDROPEQ - FEYAAYY I HAHKBRDWYWOHF SPMEEKDD - SLKFCLEERDBFEAGALELEAIVNS | KR TIFWVITOHLLK
FLLLFIFIWLLIHFEG ISF NVSVHRILG - FKEIDGOPEQ - FENTAY | IHAYKBRDWVWEHF SSMEEEDP - SIKFCLEE FOAGWLGLEAIWVNS | KR ITFWITAOHLLK
ILLTFIFIVLLIHFEG®G ISF HVSVHRVLG - FKEIDROTEQ - FEYAAY | IHACQKDBTDWVWEQF SPMEEEDCQ - SLKFCLEE FEAGVFOLEAILNS | KR IIFWITHHLL K,
ILLICIFVVLLIHFE®G ISF NVEVHRVLG - FKEIDROTEQ - FEYAAY | IHAHKBKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGVFELEAIVNS | KR IIFTITHHLL K,
ILLIFIFVVLLIHFEG ISF NVEVHRVLG - FKEIDRQTEQ - FEYAAY | IHAHKRKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGWVFELEAIWNS | KR I'IFTITHHLLK,
ILLLFIFVVLLIHFEG ISF NVEVHRVLG - FKEIDRQTEQ - FEYAAY | IHAHKRKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGWVFELEAIWNS | KR I'IFTITHHLLK,
ILLIFIFIVLLIHFE®g ISF NVSVHRVLG - FKEIDRQTEQ- FEYAAY | IHAYKBKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGYWFELEAIWNS | KR ITFWITHHLLK,
ILLIFIFIVLLIHFQGWR | SFYWNVSVHRVLG - FKEIDRQTEQ - FENAAY | IHAYKBKDWVWEHF SSMEKEDC - SLKFCLEERBF EAGWVFELEAIVNS | KR TIFWVITHHLLK
ILLIFIFIVLLIHFAQ®G ISF NVSVHRVLG - FKEIDROTEQ - FEYAAY | IHAYKBKDOWVWEHF SSMEKEDO - SLKFCLEE FEAGWFELEAIWVNS | KR ITFWITHHLL K,
ILLIFIFIVLLIHFEG®G ISF NVEVHRVLG - FKEIDROTEQ .- FEYAAY | IHAYKBKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGVFELEAIVNS | KR IIFWITHHLL K,
ILLIFIFIVLLIHFEG ISF NVEVHRVLG - FKEIDROTEQ .- FEYAAY | IHAYKDKDWYWEHF SSMEKEDQ - SLKFCLEE FEAGYVFELEAIWVNS | KR IIFWITHHLL K,
NILLIFIFIVLLIHFEG ISF NVEVHRVLG - FKETDK- AEQ - FEYAAY K IHAYKBRDWYWKHF SPMEEEDH- TLRFCLEE FEAGVLELEAIVHS IRR ITFWGETANLWEK
NILLIFIFIVLLIHFEG ISF NVEVHRVLG - FKEIDK- AEQ-FEYAAY | IHAYKBROWVWKHF SPMEEEDH - TLRFCLEE FEAGWVLELEAIVNS |RR FTFWVTONLLK
NILLIFIFIVLLIHFE®G ISF NVSVHRVLG - FKEIDR- AEQ - FEYAAY | INAYKBROWVWKHF SPMEEEDH - TLRFCLEE FEAGVLELEAIVNS |IRR FTFWITANLLK
ILLIFIFIVLLIHFEG! ISF NVSVHRVLG - FKEIDR- AEQ - FEYAAY | IHAYKBRDWVWKHF SPMEEEDH- TLRFCLEE FEAGWVLKLEAIVNS |IRR FTFWVITANLLK
ILLIFIFTWVLLIHFEG ISF NVSVHRVLG - FKEIDROPEQ - FEYAAY | IHAYKBRDWVWENF SPMEEKDOQ - TLRFCLEE FEAGWVLELESIVNS | KR TIFVITOHLLEK
VLLTFIFIVLLIHFEG ISF NVEVHRILG- FKEIDKOPEQ .- FEYAAY | IHAYKBRDWYWEHF SPMEEKDE- TLKFCLEE FEAGWVLELESI INS| KK TIFVITOHLLEK
MLLIFIFIILLIHFEG ISF NVEVHRVLG - FKEIDKOPEQ.- FEYAAY | IHAYKDRDWYWEHF APMEEKDE- TLRFCLEE FEAGALELEAIVNS | KR ITFWITOHLLK
VLLIFIFIVLLIHFEG ISF NVEVHRILG - FKEIDSQPEQ - FEYAAY | IHAYKBRGWVWEHF CPMEEKDK- TLKFCLEE FQAGWVLELEAIVNS | KK ITFWITAHLLK
FLLIFIFIVLLIHFEG ISF NVSEVHRVLG - FKEIDSQPEQ - FEYAAY | IHAYKBROWVWEHF SPMEEQDQ - TLKFCLEE FOQOAGWLELEAI INS I KR FTETITAHLLK
AWLMLLF I SFLVHFQGWR | 0F YWN I MYNRBMLG SLKDAKYTEGR - FQF DAY | I HAGEBKSWYERSLLSLEDKD - - - LNFFYEQRBIS TPEHSRLET IWDNMYY| LIFVITEMLLK
AVLMLLFTAFLVHFOG IOF FWS IMYNBIMLE SMKBESYVTEGR - ¥AYDAY | INTAKBRPWVERSLLPLEDEK -FTEFLED ATPGFSQLDTI I DNMGO FTFWVITEMLL K
AMLMLLFTAFLLHFQG IOFFWS IMVNBMLGESLKDES | TEGR - ¥AYDAY | IHSAEBRPWVERSLLPLEDEK -FNFEFLED AVPGF SQLDT IVENMGO ITFWVITEMLL K
AVLMLLFTAFLVHFQG TQFFWN I I VNRMLGESLKDESYTEGR - ¥VY DAY | INTAKBRPWVERSLLPLEDEK -FNFEFLED A PGFSALNTI IENMGO ITFWVITEMLL K
AVLMLLFTAFLVHFQG IQFFWN I IVNRMLGE SPKRESYTEGR - ¥WY¥ DAY | INTAKBRPWVERSLLPLEDEN -FNEFLED AIPGFSALNTI IENMGQ ITFWITEMLLK
AVLMLLF TAFLVHFQG ICFFWNI IVNRMLG SPKBESVTEGR - ¥VYDAY | INTAKBRPWVYERSLLPLEDEN -FNFFLED AIPGFSALNTI IENMGQ ITFWITEMLLK
TYVILLLTVALFMRFHEG \RFIxNIVVN TLG - FSPATVEEGROQFENDANY IHAEDBGGWYERRLLPLENGR -CKFCLEVW| SNLEMSQLES IWNNIRN ILFWVTETLLM,
AVLTLMVTSLLYRFOG ] 2 NVLINRBTLG - LSPASSGEGREFNNDANY IHAAKBK TWYERSLLPLEDED - - G¥TEYLAD AVPEGDSRLESIVENMRR ILFWWVTETLLE
— —.
e —
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Supplementary Figure 3. Amino acid sequence alignment of the box 2 domain from various TLR3

species

Sequence alignment and secondary structure prediction of the box 2 domain from various TLR3

species was generated using MUSCLE and Jnet and viewed using Jalview. The conserved residues
The highlighted box pinpoints the conserved

are coloured based on a clustalx colour scheme.

alanine-glycine residues across all species of mammals and birds with the exception of fish. In fish

this region is a conserved proline-glycine (except puffer fish), which is the same conserved residues

as seen in all human TLRs.
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