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Supplementary,Figure,S1."Coverage"of"each"randomly"linearized"BAC"clone"construct"
assembly,"where"the"posi=on(s)"of"the"pTARBAC2.1"vector"is"shown"as"a"grey"box."
Coverage"describes"the"number"of"filtered"subreads"suppor=ng"each"base"pair"of"the"final"
assembly."The"threshold"for"end"trimming"is"indicated"as"a"red"ver=cal"line.""
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Supplementary,Figure,S1!con3nued."
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Supplementary,Figure,S2."Overview"of"the"two"longGrange"PCR"amplicon"coverage."
Coverage"describes"the"number"of"reads"of"insert"covering"each"base"pair"of"the"final"
amplicon"assembly."Red"doIed"line"indicates"the"minimum"observed"per"base"coverage.""
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Exon 1 Exon 2 

Exon 3 

Exon 5 

Exon 4 

Exon 6 

CLUSTAL O(1.2.3) multiple sequence alignment!
!
!
Eqca-DQB3                 MSGKMAPQIPRGLWTAAMMAMLVVLSTPVAEGRDSPQDFVFQLKGQCYFTNGTERVRLVTRLIYNREEFVRFDSDVGEFQAVTELGRHIAEDWNGQKDVLEQKRAELDTVCRHNYQVEAL!
Eqca-DQB1                 MSGKMAPQMPRGLWTAAVMVTLVVLSIPVAEGRDSPKDFVIQLKGLCYFTNGTERVRLVTRYIYNREEWVRFDSDVGEYRALTEQGRPDAEDWNGQKDFLEQTRAYVDTVCRHNYQVEAP!
Eqca-DQB2                 ----MAPQIPRGLWTAAVMVMLVVLSTPVAEGRDSPQDFVVQFMGQCYFTNGTEHVRYVTRYIYNREEYVRFDSDVGEYRALTELGRPEAEYWNGQKDILEGTRAELDRVCRPNYQLEFP!
sp|P01920|DQB1_HUMAN      MSWKKALRIPGGLRAATVTLMLAMLSTPVAEGRDSPEDFVYQFKAMCYFTNGTERVRYVTRYIYNREEYARFDSDVEVYRAVTPLGPPDAEYWNSQKEVLERTRAELDTVCRHNYQLELR!
sp|P05538|DQB2_HUMAN      MSWKMALQIPGGFWAAAVTVMLVMLSTPVAEARDFPKDFLVQFKGMCYFTNGTERVRGVARYIYNREEYGRFDSDVGEFQAVTELGRS-IEDWNNYKDFLEQERAAVDKVCRHNYEAELR!
                               * ::* *: :*::   *.:** ****.** *:**: *: . ********:** *:* ******: ******  ::*:*  *    * **. *:.**  ** :* *** **: *  !
!
!
Eqca-DQB3                 TTLQRRVEPRVTISPSRTEVLNRHNLLVCSVTDFYPGQIKVRWFRNDQEETAGIVSTPLIRNGDWTFQILVMLEMTPQRGDVYTCHVEHPSPQSPITVQWRTHSESAQNKMLCGIGSFVL!
Eqca-DQB1                 FTWQRRVKPTVTISPSRTEALNHHNLLVCSVTDFYPGQIKVQWFRNDQEETAGVVSTPLIRNGDWTFQILVMLEMTPQRGDVYTCHVEHPSLQSPITVQWQVQSESAQSKMLSGIGGFVL!
Eqca-DQB2                 A-LERRVEPRVTISPSRTEALNHHNLLVCSVTDFYPGQIKVRWFRNGQEETAGVVSTPLIRNGDWTFQILVMLEMTPQRGDVYTCHVEHPSLQSPITVEWQAQSESAQSKMLSGVGGFML!
sp|P01920|DQB1_HUMAN      TTLQRRVEPTVTISPSRTEALNHHNLLVCSVTDFYPAQIKVRWFRNDQEETTGVVSTPLIRNGDWTFQILVMLEMTPQHGDVYTCHVEHPSLQNPITVEWRAQSESAQSKMLSGIGGFVL!
sp|P05538|DQB2_HUMAN      TTLQRQVEPTVTISPSRTEALNHHNLLVCSVTDFYPAQIKVRWFRNDQEETAGVVSTSLIRNGDWTFQILVMLEITPQRGDIYTCQVEHPSLQSPITVEWRAQSESAQSKMLSGIGGFVL!
                             :*:*:* *********.**:*************.****:****.****:*:*** ****************:***:**:***:***** *.****:*:.:*****.***.*:*.*:*!
!
!
Eqca-DQB3                 GLVFLGLSLIIHHRSQKGPRGSPPADCIREAH!
Eqca-DQB1                 GLIFLGLGLIIHHRSKKGPRGPSPAGLLD---!
Eqca-DQB2                 GLIFLGLGLIIHHRSQKGPRGPPPAGLLR---!
sp|P01920|DQB1_HUMAN      GLIFLGLGLIIHHRSQK--------GLLH---!
sp|P05538|DQB2_HUMAN      GLIFLGLGLIIRHRGQKGPRGPPPAGLLH---!
                          **:****.***:**.:** !

Supplementary,Figure,S3.!Mul=ple"alignment"(ClustalO,"hIp://www.ebi.ac.uk/Tools/msa/clustalo/)"of"the"
predicted"protein"sequences"of"the"three"func=onal"Eqca%DQB"genes"and"HLA%DQB1-(P01920)"and"%DQB2-(P05538)."
The"amino"acid"sequence"of"the"Eqca%DQB3-exon"6"is"highlighted"in"red."



Supplementary,Figure,S4."A)DotGplot"comparison"of"the"Eqca%DQB3-and"Eqca%DQB1-genomic"sequence."The"400"bp"
dele=on"of"the"Eqca%DQB3-sequence"spans"a"por=on"of"intron"5"and"the"en=re"protein"coding"sequence"of"exon"6"
of"Eqca%DQB1."The"annota=on"tracks"(in"blue)"are"displayed"below"(Eqca%DQB1)"and"on"the"leW"side"(Eqca%DQB3)"of"
the"dotGplot."B)"The"RNAGseq"read"(Roche"454)"suppor=ng"the"alterna=ve"exon"6"of"Eqca%DQB3-(in"pink)."
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Supplementary,Figure,S5.,Figure, illustrates" the"alterna=ve"donor"splice"site"of" the"Eqca%DOA-exon"4."A)"Mul=ple"
sequence"alignment"of"coding"sequences"at"the"3’"end"of"exon"4"and"5’"end"of" intron"5"of"the"MHC%DOA-gene"in"
human," Bravo" haplotypes" and" EquCab2" assembly." The" human" splice" site"muta=on" and" the" alterna=ve" canonical"
splice" site"of" the"horse"are"highlighted"with"yellow"and"green"boxes," respec=vely."B)"Annota=on" tracks" from" the"
UCSC"genome"browser" (HLA%DOA-and"EquCab2"Eqca%DOA)" and" from" the" IGV"visualiza=on" tool" (Bravo"Eqca%DOA)"
illustrate"the"current"annota=on"of"these"genes."Aligned"mRNA"evidence"suppor=ng"the"alterna=ve"canonical"splice"
site"of"the"extended"exon"4"is"shown"in"contrast"to"the"RefSeq"Genes"and"Ensembl"Gene"Predic=ons."
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Supplementary,Figure,S6."This"figure"illustrates"our"choice"of"species"for"compara=ve"analysis"according"to"their"evolu=onary"distance,"
genome"and"annota=on"completeness."Phylogene=c"branches"in"blue"represent"species"where"genome"assemblies"are"present"as"
separate"scaffolds"and/or"lack"proper"annota=on."Phylogene=c"branches"in"red"represent"species"with"a"reliable"MHC"class"II"assembly"
and"annota=on"(e.g."specific"publica=ons,"RefSeq"gene"annota=on)."Chromosomal"loca=on"of"the"MHC"class"II"region"is"indicated"with"a"
red"box"and"the"direc=onality"is"shown"with"a"blue"arrow."For"ruminants,"two"well"annotated"sequences"of"caIle"and"sheep"MHC"class"
II"region"are"available."Both"of"these"sequences"share"a"characteris=c"of"the"split"MHC"class"II"region"due"to"an"ancestral"inversion"
(indicated"with"a"star)."In"our"species"comparison"(Figure"4),"we"retained"caIle"as"a"representa=ve"of"the"ruminants."
Phylogene=c"tree"from:"Murphy,"W."J.,"Pringle,"T."H.,"Crider,"T."A.,"Springer,"M."S."&"Miller,"W."Using"genomic"data"to"unravel"the"root"of"
the"placental"mammal"phylogeny."Genome-research"17,"413G421,"doi:10.1101/gr.5918807"(2007).""

COL11A2!<–!BTNL2* BTNL2!–>!COL11A2**MHC!class!II!direc1on:!
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Supplementary,Figure,S7.,Phylogene)c+rela)onship+of+seven+mammalian+MHC$DRA,+5DRB,+5DQA+and+DQB+ loci+are+
illustrated+ in+ the+ sec)ons+ A,+ B,+ C+ and+ D,+ respec)vely.+ Neighbor5Joining+ trees+ were+ constructed+ from+ es)mated+
Jukes5Cantor+ distances+ (pairwise+ dele)on)+ of+ CDS+ and+ the+ robustness+ of+ the+ branching+ order+ was+ es)mated+ by+
10,000+bootstrap+replica)ons.+Gene+names+are+followed+by+a+RefSeq+accession+number+for+each+sequence.++
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Supplementary, Figure, S8.,A" schematic" overview" of" the" automated" annotation" pipeline"
and"tools"involved.""
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Supplementary,Table,S1.,Genotyping,results,of,the,SNP,and,INDEL,dense,regions,observed,in,

junctions,five,and,six.,

, ! ! ! ! ! ! !

Region!No.!

Genomic!location!in!MHC!

class!II!

Expected*! !! Confirmed!

SNPs! INDELs! !!

SNP

s! INDELs! Method!

1! 926,154H926,727! 4! 1!

!

4! 0! SangerHseq!

2! 957,974H958,934! 16! 2!

!

16! 2! SangerHseq!

3! 1,012,387H1,013,364! 10! 1!

!

9! 1! SangerHseq!

4! 1,066,875H1,067,709! 7! 0!

!

7! 0! SangerHseq!

5! 1,088,221H1,089,269! 9! 0!

!

9! 0! SangerHseq!

247!bp!INDEL! 1,016,235H1,017,082! 0! 1!

!

0! 1!

4%!agarose!

gel!

!! Sum:, 46, 5, ,, 45, 4, !!

*Expected!number!of!SNPs!and!INDELs!based!on!PacBio!sequencing!of!the!BAC!

clones!

!!

!

!

! !

Supplementary,Table,S2.,Summary,of,the,longHrange,PCR,amplicon,sequencing,results.,

!

!! Expected!length!(bp)! Observed!length!(bp)!

Amplicon!1! 16,512! 19,701!

Amplicon!2! 12,953! 14,649!

Assembly!of!Amplicon!1!and!2! 28,151! 30,309!

Amplicon!1!and!2!overlap! 1,314! 4,041!

CH241H135M23!and!Amplicon!1!overlap! 122! 122!

CH241H455C07!and!Amplicon!2!overlap! 394! 394!



!

Supplementary,Table,S3.,Gene,content,of,the,BAC,clone,sequences.,

,

BAC!ID!

No.!of!

genes! Genes!

No.!of!

pseudoH

genes! Pseudogenes!

CH241H407K07! 3! LOC504295,)LOC525599,)
BTNL2)

1! Eqca1G)

CH241H288J19! 4! BTNL2*,!Eqca1DRA,!1DRB1,))
1DQA1)

2! SIRPA,)Eqca1DQB4)

CH241H441N13! 2! Eqca1DQA1,)1DQB1) 2! Eqca1DQA4,)1DQB4)
CH241H440J07! 2! Eqca1DQB1,)1DQA2) 2! Eqca1DQA4,)1DRB4)
CH241H135M23! 5! Eqca1DQA2,)1DQB2,!1DQA3,))

1DQB3,!HDRB2)
2! RPS27,)Eqca1DOB2)

CH241H455C07! 2! Eqca1DRB3,)1DOB1) 3! Eqca1DRB5,)1DOB3,))
1DRB6,))

CH241H147K21! 9! Eqca1DOB1*,)TAP2,!PSMB8,)
TAP1,)PSMB9,)Eqca1DMB,!1
DMA,!BRD2,)Eqca1DOA*)

0! H!

CH241H359L18! 8! PSMB8,)TAP1,)PSMB9,)Eqca1
DMB,))
1DMA,)BRD2,)Eqca1DOA,!
COL11A2*)

2! Eqca1DPB1,)1DPB2)

*partial!gene!

!

!

!

!

!

!

! !



Table,S4.,Identity,to,known,MHCHIPD,alleles.,

Gene!

Most!identical!!

MHCHIPD!allele! Accession!No.! Nucleotide!identity!(%)!

Eqca1DRA! Eqca1DRA*00101! JQ254080! 100!

Eqca1DRB1! Eqca1DRB1*00101! JQ254085! 100!

Eqca1DRB2! Eqca1DRB2*00201! JQ254091! 99.6!

Eqca1DRB3! Eqca1DRB3*00201! JQ254099! 99.0!

Eqca1DQA1! Eqca1DQA1*00101! JQ254060! 100!

Eqca1DQA2! Eqca1DQA2*00101! JQ254064! 100!

Eqca1DQA3! Eqca1DQA3*00101! JQ254068! 100!

Eqca1DQB1! Eqca1DQB1*00101! JQ254070! 99.9!

Eqca1DQB2! Eqca1DQB2*00101! JQ254075! 100!

Eqca1DQB3! Eqca1DQB3*00101! JQ287623! 100!

!

!

Supplementary,Table,S5.,Primer,sequences.,

!

, ! !

!

Forward,primer,5'H3', Reverse,primer,5'H3',

Amplicon!1! M13FHccttgcatctggactcacct! M13RHttgcccactgctgtattcac!

Amplicon!2! M13FHggtcaccagaggagaacagg! M13RHttcctcagcagtggctttct!

Candidate!1! M13FHgcaccaataacctgcaatgaa! M13RHctctctcgttctctggattcca!

Candidate!2! M13FHaccagctgaccaccaatgta! M13RHcaacaagaatgaggccctgg!

Candidate!3! M13FHgcctattgccaaacattgcc! M13RHttgtgtaagggagccaggag!

Candidate!4! M13FHtgggacagcactattaatgtaca! M13RHagctttcactctcctcctct!

Candidate!5! M13FHaggccaaggacacagatcag! M13RHtttcttctctctccctggcc!

247!bp!INDEL! gtttgctgcactccacttca! aggccagcttttgttttcatt!

M13F:!TGTAAAACGACGGCCAGT;!

M13R:CAGGAAACAGCTATGACC.!

!!

! !



Table,S6.,Detailed,information,of,the,sequences,submitted,to,the,European,

Nucleotide,Archive.,

! ! !

ID! Run!accession!No!! Sequencing!technology!

CH241H147K21! ERR1661471! PacBio!

CH241H455C07! ERR1661476! PacBio!

CH241H135M23! ERR1661475! PacBio!

CH241H288J19! ERR1661473! PacBio!

CH241H440J07! ERR1661470! PacBio!

CH241H359L18! ERR1661472! PacBio!

CH241H407K07! ERR1661469! PacBio!

CH241H441N13! ERR1661474! PacBio!

Het_Region_Nr1! ERR1661492! SangerHsequencing!

Het_Region_Nr2! ERR1661493! SangerH!sequencing!

Het_Region_Nr3! ERR1661494! SangerH!sequencing!

Het_Region_Nr4! ERR1661495! SangerH!sequencing!

Het_Region_Nr5! ERR1661496! SangerH!sequencing!

LRHPCR!Amplicons! ERR1839600! PacBio!

!

                   !


