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SUPPLEMENTAL FIGURE 1. Frequency of the amino acids at anchor and non-anchor positions 
within the binding core of HLA-DQ2trans and HLA-DQ8trans  After performing core analysis of the 
eluted peptides, the distribution of amino acids at both anchor (p1, p4, p6, p7, p9) and non-anchor 
positions (p2, p3, p5, p8) for DQ2trans and DQ8trans was calculated and compared to the amino acid 
frequency of the human proteome (see Supplementary Figure 1). The figure shows the heatmap results of 
an iceLogo analysis four each HLA-DQ molecule. Increased or decreased amino acid frequencies are 
shown in a gradient of respectively green or red shades. 
 

HLA-DQ2cis HLA-DQ2trans HLA-DQ8trans HLA-DQ8cis 



SUPPLEMENTAL TABLE 1. Unique HLA-DQ2trans and HLA-DQ8trans eluted peptides and 
their predicted 9 amino acid core with anchor residues. Peptides eluted from HLA-DQ2trans or HLA-
DQ8trans. After peptide elution, MS/MS analysis and identification unique peptides derived from 
different proteins were selected and predictions for their anchor residues were conducted based on 
molecular simulation studies. Anchor residues p1, p4, p6, p7 and p9 are shown in bold. 
 

 
HLA-DQ2trans 

 
    IPEHDEADEISDEN     EDEEKDEEDEEDEDK      IFEIERGVSADDEA 
    DEDEEEGEEVVEDR      KEGEEADAPGVIPG       GVLDEQELEALFTKE 
    KVDENMVIDETLDVK KPSAGDDFDLGDAVVDG         DTGEGWETVEMHPA 
     VGEQDGGLIGAEEKVIN     GLDLADALDDQDDGR      DTNQDRLVTLEEFLA 
   DLQPWHSFGADSVPAN PPGSGLDLADALDDQDDG       FHPDTDDVPVPAPAG 
    DGSEDKVVEVAEEEEVA    SVKESAEVEEIVFPR         NEEDDMVEMEEER 
     GSEDKVVEVAEEEE    EACSPSSGEGASEGKQER     DSLQDIGMDHQALLKQ 
  MPSLTETKTTVELLPVN     GILNPSQPGQSSSSSQT    DVNSDGFLDEQELEAL 
  VPANTENEVEPVDARPA    AGPEAALEAEEWVSG        EPDSWETLDQQQF 
   GPTGEPQQEDDEFLMATD     GPMDASVEEEGVRR        LDQQQFFTEEELKE 
    NPVEDSQVIVEEVSI    SEDMDHGVLVVGYGFE       LEPDSWETLDQQQ 
 PVEDSQVIVEEVSIFP    EIHDAADTIETDTAT       ANEVEAVKVHSFPT 
 EPHTEPEEQVPVEAEPQN     AVGGLGKLGKDA      LEDLEEAEEPDMEEDDD 
    VYEEQAVYEPLENEG     GAVHDVKDVLDS       MEEDDDQKAVKDEL 
    VSNDKALMVLTEEPL      SSLLEKGLDGAK        AADHDVGSELPPEGVL 
    GADDAADADTAIIN    VNEERTLEVEIEPGVR      GPDEDSSNRENAIEDE 
      DEEVDEMIREADIDGD    ADGYSADLPLPLPIR        DIDLSDVELDDLGK 
     EDEEKDEEDEEDEDK      NVIEGPVFRPGSKT         EDDIDLSDVELDDLG 
      KEGEEADAPGVIPG    VVTGNMGSNDKVGDF      GRDGELPVEDDIDLSD 
 KPSAGDDFDLGDAVVDG    KVLEGMVEENQVNVE      LPVEDDIDLSDVELDDLG 
     GLDLADALDDQDDGR     GDLDVGGLQETDKIIE       EEGEAGDEELPLPPG 
KPPGSGLDLADALDDQDDG  DKIIEVEEEQEDPY         VEKQEEEEEEELLPV 
    SVKESAEVEEIVFPR    LQETDKIIEVEEEQEDPY       AQQEQELAADAFKEL 
    EACSPSSGEGASEGKQER     LSLDTEVDEENALSPE         DEAIETDDLTIK 
     GILNPSQPGQSSSSSQT VPWPHVEGVEVDLESIR        RPDSELGERPPEDNQS 
    AGPEAALEAEEWVSG      EFEEAEQVREENLPDE        DGDGFVTTEELK 
     GPMDASVEEEGVRR  DPESEADRAAVEDINPA       NQSFQYDHEAFLGKE 
    SEDMDHGVLVVGYGFE  GPERDQLVIPDGQEE ERPPEDNQSFQYDHEAFLGKE 
    EIHDAADTIETDTAT    VSQENPEMEGPERDQ        FVDQDEYIADMFSHE 
     AVGGLGKLGKDA   DWAQEQGDAPAILFDK       YIADMFSHEENGPEPD 
     GAVHDVKDVLDS     FDEDEMFYVDLDKKET   SDYDREALLGVQEDVDEYVK 
      SSLLEKGLDGAK     EDIVADHVASYGVNL        RQLHDDYFYHDEL 
    VNEERTLEVEIEPGVR    YGVNLYQSYGPSGQYSHEFD       IAQEEALHLIDEMD 
    ADGYSADLPLPLPIR       FDGDEEFYVDLER         DINTDGAVNFQEF 
      NVIEGPVFRPGSKT      DVGEFRAVTLLGLPA    EGPKEGEAVVLPEVEPGLT 
    VVTGNMGSNDKVGDF     TAVDTAAQISEQKSN        DDLEDSMIGPEVVHPL 
    KVLEGMVEENQVNVE     GSGSGWSSSRGPY      DSNHDGIVTAEELESY 
     GDLDVGGLQETDKIIE   DEEMDVGTDEEEETAK       SELESSIQEEEDSLK 
   KIIEVEEEQEDPY      DEAAVEEEEEEKKP        EELDAEVLEVFHPT 
    LQETDKIIEVEEEQEDPY    IDPDAKVEEEPEEEPE       LNLQTGEREAKLQYE 
     LSLDTEVDEENALSPE     VDVDGTVEEDLGKS       SQLEEAGRAEMLDHA 
 VPWPHVEGVEVDLESIR      VQREEEAIQLDGLN      VSRDLGLAADLPGGA 
      EFEEAEQVREENLPDE    TPANEDQKIGIEIIK      VVVDEGQDREVPEENKPP 
     IPEHDEADEISDEN  AEAGPEGVAPAPEGEK         ALPDETEVVEETVAE 
     DEDEEEGEEVVEDR        APVEDGSQPPPPEPKG       EVTEVSVGANPVQVE 
    KVDENMVIDETLDVK  DEPGEQVELKEEAEAPV      EIDKEGVIEPDTDAPQ 
     VGEQDGGLIGAEEKVIN   VELKEEAEAPVEDGSQPPPP      ELMEDSRTEADEDRGQG 
   DLQPWHSFGADSVPAN      LVEDSAEEESTLTK         VLEEDSADWEKELQQ 
    DGSEDKVVEVAEEEEVA    TGSEPGDTEPLELGGPG       FPGDMDEGDASLFTRPE 



     GSEDKVVEVAEEEE      EEHVDAADQEVILWDHK       VQSESIIEVLRFDDG 
  MPSLTETKTTVELLPVN      VILNEPSADAPAALYQT        DPMGQDRAAEEANAVL 
  VPANTENEVEPVDARPA     RSGGGFSSGSAGI      DTQGDHMVMLSVIPG 
   GPTGEPQQEDDEFLMATD   AIMDYNRDIEEIMKDIR         AVYLGEEELLHDPM 
    NPVEDSQVIVEEVSI     SPEEMDLSQEQPLDAQQ       AAGEALVGAAGFPPH 
 PVEDSQVIVEEVSIFP  APGDPEAALEDNLARI       TAFDEAIAELDTLN 
 EPHTEPEEQVPVEAEPQN       DGYIDYAEFAKSLQ         NLFASFIAPTILGLP 
    VYEEQAVYEPLENEG   TVHDQEHIMEHLE         DEEVDEMIREADIDG 
    VSNDKALMVLTEEPL    VHKEEGSEQAPLMSED     IDELLIWHGMTAAQTL 

 

HLA-DQ8trans 
 

    DPQFALTNIAVLKHN     YANLRPFEAVGELNPS  EELKEYENIIALQENEL 
     DHVASYGVNLYQSYG   DVLQSPLDSAARDEL    EESEEYMAAADEYNR 
     EDIVADHVASYGV        FSQLAVSLEEGTGG   ETPGPRPAGPAGDEP 
EDIVADHVASYGVNLYQSYGPS    GRGAVRGAGVAGPA    ANEVEAVKVHSFPT 
  FKISYLTLLPSAEESY      DIVQGAEDQGIQG    FPTLKFFPASADRTV 
     SYGPSGQYTHEFDG     RAAVEDINPADDPNN     AQLRGALQQGEAFQ 
   TNLEFSQLQPSSELPL     EHLVMAGNPDQQEDNVD    VPSLQNMGLLLDK 
  QPEPGEAAAGGAAEEARR    AALSVSQENPEMEGPE    IPGERVATVLATDADSG 
    EMATAASSSSLEK        TPQVQAALSVSQEN    LGRILAGSADSEGVA 
    AYFIQPLPAASERLA    DQRQQLQALSEPQPR    AVQVLGGPAEADRVA 
   AGYIEALAANAGTG     KEETNEIQVVNEEPQ    SRMLELSAPELEPPK 
   ISETPVDVRVSSEESE     SETDKQAALAGNDRNID     DGPVKVVVAENFDE 
 AMSQSLLKTTQEPLA      HNPTGIDPTPEQ   LSKDPNIVIAKMDATA 
  ETKTTVELLPVNGEFS    ADDWMAGAVAPPARPPR   EVKEENGVLVLNDANFD 
    MPSLTETKTTVELLP     AGPTKPAASQLESDTIA   QAVDYEGSRTQEEIVA 
   TKTTVELLPVNGEFS   SPRGEPRAPWVEQEGPE APVGGGAFPTIVEREPWDG 
   FGADSVPANTENEVEPV      TQIYKAQAQTDRES    ANAVLGLDTQGDHM 
     TSIATTTTTTTES     SPSVGLSEAYDEDQL    MVMLSVIPGEAEDK 
  MPKYAPKAASARTDL    LDDEEAGGRPAMEPG   HPLQVGAVYLGEEE 
   IVEEVSIFPVEEQQEVPP  DPTADDTSAAVTEEMPPL  DSLHRFVLSQAKDEL 
    QENPDSSEPVVEDER   DDPMAYIHFTAEGEVT    EAPVLAAEPEADK 
   VTYQVYEEQAVYEPLE  DEEEETAKESTAEKDEL   TTGLEGGVAMPGAED 
     LDPHTTQPAVEPTD    EVISWLDANTLAEKDE   GSESPGDAGAAAEGGG 
   LDDNFASIVTGVEEGR     GAAVQAAILMGDKS    AVDTNRASVGQDSPEP 
       IAGTDVAKEASD     IINEPTAAAIAYGLDR    QYGVTQAFPHTEEEV 
     LQLSTYLDPALELGPR     NPDEAVAYGAAVQAAIL    TAGAAGLSGQHEEVPA 
    AAAVSGSAAAEAKE   DAAKNQLTSNPENTV   SGQEFWPGQSAADILSG 
    LSLLSGLHGQEEQDQY     GAAVQAGVLSGDQDTG   GPGWVSMANAGKDTNG 
  APKAAEAAAAPAESAAPA     IINEPTAAAIAYGLDK      IEVEKPFAIAKE 
   LNHKLQDASAEVER    ITPSYVAFTPEGER APPPLSPPQPASPAEEDKMPP 
   IEYAMAYSKAAFERESD     IAQVATISANGDKE      EEQLAAAKAQQEQEL 
       LRPAEAVSEPTT    AEAGPEGVAPAPEGEK     EQPPVPSSPTEEEEEE 
    AAAESGTSAADERGPG   EPISEPEKVETGSEPGD     LDDDMDGTVSVTELQTH 
    DLLLGLALPYPEKENR      EPLELGGPGAEPEQKE   LPAPSAPDLTEPKEEQPPV 
    GAPAAPSPPALELAR  IPPAGQTEDAEPISEPEK MPPYDEQTQAFIDAAQEARNK 
   SPPALELARGSVAPAPG       LTKLGNTISSLFGGG      GEQPKPASPAEEDKMP 
   VEAAPETTAVSAETGPE     AGGAAAAAAAPEPPPR      LALARSLPPAEELPV 
     SWTTRSQLANTEPT   KPSQVYFGGTVVGEQAM     VGSEPQAFDVFPENPR 
      APFRSALESSPDPAT   GKLQSLDLSAAAEMTCG        VPAKVASKNVIPA 
   DYVQMKASELKQEQET       AVEIYASVAQLSPLD     VPAQPADFQAEVESDTR 
    DARFYALSASFEPFS     IGTLNAAKVPADTE       GHVSYSAVSRENSS 
       FDYDHDAFLGAEEAK      WNIVSFPVAEELSH      SITPASATASSEPAPA 
    ATDFGEALVRHDEF       AEQVVQGMKEAQERL        TYGYYLGNPAEFHDS 
    SFETQKTNLATENQY     NPSYKYFYVSAEQVV     DYDREALLGVQEDVDEY 
   LPPDVPNAQPALEGRT     AAEEANAVLGLDTQ       EDPEWILVEKDRFVN 
   DDFDLGDAVVDGENDDPR    LARADAAKALAEEAA        VEVGGGAAGERELD 
  PNPNHPSSSGSFSDADL LENEANNIKMEAENLE   VPVSNEISNSASSHEEDN 
    DNPPEFTAMTFYGEVPE ADQDMMMAGMASQAAQE       SPPSASPAESEPQCDP 



      DMEALRSTLQTMESD TGNLAEQARAHVENTE      LPALFGATLSQEGLQ 
      SQAKYGISGEKDVSPD     ADELALVDVLEDK    QEGLQGFLVEAHPDN 
   FRINPDGSQSVVEVPY   GMQHPGSAGGVYETTQ       ALIKAAGVNVEPFWP 
    TIQMGSFRINPDGSQ       AMLSTPVAEG      GPAPSTAAAPAEEKK 
 WPSDDIEEAGIVAREFG     AVTPLGPPAAEYW     AAPAAGSAPAAAEEK 
     DNFGGGNTAWEEEN       DSDVGVYRAVTPLGP    NPFADPVDVNPFQDPSVT 
   GGRAQLAMALFEQEQ      FDSDVGVYRAVTPLGP   TAASTSTLPAGEGPK 
   VPAREAGSAVEAEELV    RAVTPLGPPAAEY        AMEGIFIKPSVEPS 
    VGGPMDASVEEEGVR    ADLLLSTQPGREEGSPL     ALNEAKQMIAVADEN 
    SVSPWMSVLSEEKLS    LNLPTGIPIVYELDK      IDSNHDGIVTAEELES 
 VPPDPAQSGSTPAAEALPG   TIEDMNGAFSGLDK    LPPDHLNGVKLEMDGHL 
   VQLEVVASPASRLLL   SPALPRTTGPSEDAGGD     GSKLVDYARSVHEEF 
   AQEKFQDLGAAYEVLS  DARQVTSNSLSGTQE       YSEFFTGSKLVDYA 
    QQMILQIGVVNEAPF   SKHAIYAVQVIADPPGPG      AGRVVAGQIFLDSEE 
    TGVITTTSSQLDREL   SPPRPGGFGLPYEYGPD   VPPEYVWAPAKPPEETSDH 
    LPLPLPIRVEDEN    VISWRGAVIEPEQGT      QEESLSARPALETEG 
    ESAAMAASANIENSG      IISNIRDSVINLSES    KPVVAPTLSVVQTEGSR 
  EPPAPAQQLQPQPVAVQGPE   IKDSVLELTANAEGPPA        TLRDAMMSQAREML 
    MDATSYSSIASEFGVR  DFPSLTRNLPSQELPQ      PPAYHETLAGGAAAPYP 
   ISQRIVSAQSLAEDDVE      APEAGASPVEKEAPA      AEVLEVFHPTHEWQA 
    GFLVGGASLKPEFVD   AKGAEASAASEEE        ALQPGQAVPAGSHV 
    AGAQAAAVALNEEFL       EPQAKGAEASAASEE     DAEVLEVFHPTHEWQA 
    APPEDKVVPSFLPVDQG       EEPAASFSQPGSM     DRPGQGIAVPVGEAHR 
    EGMVEENQVNVEVTR    ELSTAITHVHKEEGSE        GQPAVQPAKEDLGPG 
    RVPAAGAVAAAEVTV      IMEHLEGVINKPEAEM     FPQTTEKISPNWESGIN 
   GGGKVAPAQPSEEGPG  TPEGEFVSMGVISDGNS     DTDVEEGSEVEDERPA 
  TPATAPSATSPAQEEEM      DVAATASKQMSEK    IEEGAFEGASGVNE 
      LTDHGAASPQLEPEPQ    LELYNSAATDSEKA         EVSVGANPVQVEVGE 
   QEVAETSLQLPQDEVSA    GGAMEEMQPLHEDN      SEGPSSLDPSQEGPT 
PQPPPQQVRSATAGSEGGF     NTEKYMGTESQGSAA   RPGPTAESASGPSEDPS 
     DLEQALAAFLSTPGGSH   APPLEEGLGGAMEEMQP       RATGSAATAASSPA 
      VVGRAAEVPGPEPG    TATLVMAPPLEEGLG      SAATAASSPAAAAGD 
      TPDGTEAEADVIEN    GDTIFSIVTGGEETR       VDVKPSPSAAEADFD 
  APGPLAQSVDSNKEE      QVDPGAAAAAAAA      TQVMAASMSAFDPLK 
      SGHGSVAEREAGGE    APEPAASPAGPEEPG      IPSIQLFPGLREPEE 
   VPRELSGSSPVLEETHPA   GPGDPAAAPAEAEEQA   SPPQEEVKSSEPTEDVEPK 
     EAYVGGTMVRSGQDPY    AAAMAAAAAETSQR      FYQPMPLKASLEIEYQ 
     PVLRPGILGNFEPKEPEP   VYPVYQPVGPKQYPYN    APEPGPVPSSPSQEPP 
     FNMVASDMISLDRSVN    GLNLGAVVSDVETG      ALALKQSSVAEEVGLL 
   SIKEFGFNMVASDMIS    LDVMKEAMVQAEEAA      GPAIHGSAVFGYEG 
     DPAEGDGAQPEETPR    AASVAAGGAEELRS    LPSRDSSGTAVAPEN 
    SYDNYEGSAPNLFVWN    AEQLRQTALQQEAR    ADAEDLSGSIASPDVK 
     STFDAGAGIALNDH   DVPVPAPAGDQKEVDT      LVNQAALKAAVDGKE 
    VDIVAINDPFID    GWETVEMHPAYTEEEL      DMLIKAATSDLEHYD 

  

 


