TGCG) GGACT
GCTTATGGTGT AGAGAC! CCA \GCARCAAGAGTCC CCCGRAGTCAGAAGE: GGAGCA TGCGATAGAGGACTCGC \CA GTCAAGAGTTGCAGTGAACTGAGGTGCTTCAAT! GCT GC:

DSPAG2
2

TTCTCCGATTTTGTCTGICAGTG
QNGlya2-1 GCTTATGGTGTTGCCT! GAGAC CCi AGCAACAAGA CTGGCT AGTCAGAA ACTGCCGGTGC GTGTCACACH GTCAAGAGTTGCAGTGAACTGAGGTGCTTCAAT ATGCTGGCAGGTAC TTTCTCCGATTTTIGTCTGTCAGTG
QNGlya2-2 GCT! GAGAC CCA CCAGCARCARGR AGTCAGAAGC) GGAGCA GTGTCACA GTCAAGAGTTGCAGTGARCTGAGGTGCT GGCA TTTCTCCGATTT GTC

ANGlya2+1 GeT CCAGATGATCTACCAGC] CCTGGCTCC CAGAAGC: GGAGCACTGCC! AGTGTCACACCGTGCCAGTCARGAGTTGCAGTGARCTGAGGTGCT TTCTCCGATTT TGTCAGTG

ANGlya2+U GCT GTTGCCT! CCi AGCAACAAGAGTCCTGGCT! GTCAGAAG A 'GC GTGTCACA \GTCA AGTGAA "TCAAT GCT A CTTTCTCCGATTTTGTC GTG

[IIZXEN  225| CCCARAGGGATATACAGGGAAGCAGTGTGAAGTGGATACCCATGCCACCTGCTACARGGAT CAGGGT GTCACCTACAGGGGCACAT GGAGCACATCCOARAGT GGGGCACAGTGTATCARCTGOARNAGCAS hac)
QNGlya2 | 225| “cc GARGTGEATACCCATGCCACCTECTACAAGGATCAGGETCTCACCTACAGGGGCACATGOAGCACATCCGARAGTGEECCACAGTGTATCAACTCCARAGCAY =™
QNGlya2-1 | 225| cocana TAT ARGTGGATA CCTGCTACARGGAT CAGGETGTCACCTACAGGGGCACATGEAGCACATCCGAAAGT GEGGGCACAGTGTATCAACTGGA g =,
QNGlya2-2 | 225| coc, TAT: AGTGTGAAGTGGATA CCTGCTACAAGGATCA GTCJ\CCTACASGGGCACM’GGAGCMATCCGAMGTGGGGCACAGTGTATCAACTGG - ]
ya2+1 | 225| coc) GAAGTGGATACCCATGCCACCTGCTACAAGGATCAGGGTETCACCTACAGEGGCACATGGAGCACATCC GTATCAACT! @ =
ANGlya2+U | 225| coc. C: AGT \TA CCTGCTACAAGGATCAGGGTGTCACCTACAGGEGCACATGGAGCACATCCGARAGTGGGGCACAGTGTATCAACTGGA =
Consensus | 25| CCCARAGGGATATACAGGGAAGCAGTGTGAAGTGGATACCCATGCCACCTGCTACAAGGAT CAGGGTGTCACCTACAGGGGCACATGGAGCACATCCGARAGTGGGGCACAGTGTATCARCT BGCA

DSPAG2 Ac‘rccuscc‘rr@s‘mc‘n\rs‘rc.\'rCAAGGCAAGCMGTTcArmGGAGTTc‘rm‘AGCGTGccAG‘rcTGCrcmGGccAcc‘rG'rGGccrsAsmancmGGAGCCACAGC:TCACA@:ACAGGAGGACTc‘r‘rcacz\rshnru\cc‘rc‘rca'tcca'rGGCAGGCJ\GCCMCTHGCCCAGMCAGMGG‘:CCTCCGGACAGAGGTTCCTCIGA‘GGGGGGMC
QNGlya2 | 449| ACTCCARGCCTTGGTGCTATGTCATCAAGGCAAGCAAGTTCATCTTGGAGT GCGTGCCAGTCTGCTCCAAGGCCACCTGTGGCCTGAGARAGTACAAGGAGCCACAGCTTCACAGTACAGGAGGACTCTICACAGATATCACCTCTCAT AGCCATCTTTGOCC

QNGlya2-1 | 449| ACTCCARGD AGGCAAGCAAGTTCATCTTGGAGTTC AGGCCAS TACAAGGAGCCACAGCTTCACAGTACAGGAGGACTCTTCA GGCA \GAAC:

QNGIya2-2 | 449f ACTCCARGCCT TCATCTTGGAGT \GCGT! T CACAGCTTCACAGTA CTCTTCA CATCQTGGCAGGCAGCCATI:‘H’FMFF TCCT!

ANGlya2+1 | 449| ACTCCARGCCTTGGTGCTATGTCATCAAGECAAGCAAGTTCATCTTGGAGT TGCT GGCCA GAAAGTACAAGGAGCCACAGCTTCACAGTACAGGAGGACT CTTCACAGATATCACCTC T \GAAC! TCCT

ANGlya2+U | 449 ACTCCAA AGGCAR TCATCTTGGAGT AGGCCA ACAAGGAGCCACAGCTTCACAGTACAGGAGGACTCTTCA GGCA T GAACAGAA

Consensus

449] ACTCCAAGCCTTGGTGCTATGT CATCARGGCAAGCARGT TCATCTTGGAGT TCTGTAGCGT GCCAGT CTGCTCCAAGGCCACCTGTGGCCTGAGARAGTACAAGGAGCCACAGCT TCACAGTACAGGAGGACTCTICACAGATATCACCTCTCATCCATGGCAGGCAGCCATCTTTGCCCAGARCAGAAGGTCCTCCGGAGAGAGGTICCTCTGTGGGGEGATC

673| TTGATCAGT TGA CCCCA TT GAACATACAGGGTGAAGCCT! TTTGAAGT GCATCGTCCATGAGGAATT TACTTACAACAATGATATTGCACT \GCTGAR. CCA GTGC
673 'l'l'GJ\TCA(?I'TCCTGCTGGGICC‘!‘GACTGCTGCCCACIGCL’TCCAGGAGAGGTATCCJ\CCCCI\GCATCTTl TTT ATAC] AGCCT AGACATTTGAAGT CGAAA ATGAGGAATTT CTTACAACAATGATATTGCACTGCTCCAGCTGAAAT CCGGCTCCCCACAGTGTGE
673| TTGATCAGTTCCTGCTGEGT CCTGACTGCTGECCACTGCTTCC CCCCRy TA TT AACATACH AGACATTTGARGT CGARARAT GCATCGT COATGAGEART TTGATGATGATACT TACARCARTGATAT T GCACTGCTCCAGCTGARAT CCGECTCCCCACAGTGTGL

673| TTGATCAGTTCCTGCTGGGTCCTGACTGCTGCCCACTGCT ATCCACCCCA TTT: GAACATACAGGG‘!‘GMGCCTGGMAGGMGAGCAGRCAT‘!‘TGMGTCGW T GGRATT TACTTACAACAATGATATTGCACTGCTCCAGCTGARRTCCGGCTCCCCACAGTGTGT
673| TTGATCAGT CTGACTGCTGCCCACTGETTCC ATCCACCCCAGCATCITA T AGAACATAC] GRAABATGCATCGTC T CTTACAACAATGATATTGCACTGCTCCAGCTGARAT CCGGCTCCCCACAGTGTGE

AACCTGCAGCTGCCC TGTGAGCTGTCTGECTACGECARGCA
GACAGTGT TCTGTCT GRAGCCAACCTGCAGCTGCCCGACTGGACAGAATGTGAGCTGTCTGGCTACGGCAAGCA!
GACAGTGTCCGCGCCATCTGTCTCC! CTGCAGCTGCC! \CAGAATGTGAGCTGTCTGGCTACGGCAAGCA
GACA GARGCCAACCTGCA CTGGACAGAATGTGA! CGGCAAGCA'

CTCTTCTCCTTTCTATTCTGAGCAGCT GAAGGAA(
CTCTTCTCCTTTCTATTCTGAGCAGCT!
CTCTTCTCCTTTCTATTCTGAGCAG!

ACACARGGAGCGGAGARRTCTATCCARRTGTGCACGATGCCTGCCAGGGTGACTCCGGAGGCCCCT TGGTGTGTATGART GACARCCACATGACT TTGCT TGGCAT CATCAGT TGGGOTGT TGGCTGTGOGOA msm:m—rccmscs'rGrsrncnccnscnncrnnnccrcsscmsannsnsncuct\rscccc:z\ru

ACACAAGGAGCGGAGAAATCTATCCAAATGTGCACGATGCCT GGGTG&UCCGGAGGCCCCLTGGIGFGI‘ATGMTG&CAACC}\CJ\TGN.l TTGCTTGGCATCATCAGTTGGGGTGTTGGCTGT GARAGACATTCCAGGTGTGTACACCARGETTACTAATTACCTCGGCTGGAT TAGAGA

ACACAAGGAGC! TATCCAAATGTGCACGATGCCTGCCAGGETGACT! GAATGACAACCACATGACTTTGCTTGGCATCATCAGT TGTTGGCTGT ATTCCA CACCAAGGTTACA'AATTACCA‘CGGCA'GGATTAGI\GACAACATGCGCCCATM
TCTATCCARATGTGCACGATGCCTGOC CTCCGGAGGCCCCT ALvlebAblAluMTGACAACCACATGACTTTGCKTGGCATCATCAGHGGGGIFATGGCI” ATTCCA \CACCAAGGTTACTAATTACCTC! TTAGAGACAAS CCATAR

ACACARGGAGCGGAGARATCTATCCARATGTGCACGATGCCTGT! TGGTGTGT. ATGACAACCACATGACTTTGCTTGGCATCATCAGTTGGGGTGTTGGCTGT! ATTCCA CACCAAGGTTACTAATTACCTCGGCTSGATTAGAGACAACATGCGCCCATAR

1106/ ACACAAGGAGCGGAGARAT CTATCCARATGTGCACGATGCCTGCCAGGGTGACTCCGGAGGCCCCT IGGTGTGTATGAATGACAACCACATGACTITGCT TGGCATCATCAGT TGGGGTGT IGGCTGTGGGGAGARAGACATTCCAGGTGTGTACACCAAGGT TACTAAT TACCTCGGCTGGAT TAGAGACAACATGCGCCCATAR

Figure S2. Alignment of nucleotide sequence for the DSPAa2 wildtype and mutants. The blue box identifies the nucleotide mutation sites of ANGlya2+1; the red box identifies

the nucleotide mutation sites of QNGlya2 and QNGlya2-1; the purple box identifies the nucleotide mutation sites of ANGlya2+U; the greenlue box identifies the nucleotide
mutation sites of QNGlya2 and QNGlya2-2.



