
Table 1 Suppl. The primer sequence of ApCOL genes for RT-qPCR. 

 

Gene Forward primer Reverse primer 

ApCOL01 GCTGCATCGACCAATAACAA GAGATAATCGCCGAAACCAA 
ApCOL02 TCAACCACGCCTAAGTTTCC GGCATGCCGTTTCCTTAGTA 
ApCOL03 TGCATTCAGCAAATGCTCTT GCAGAAGGGCAACCAGAGTA 
ApCOL04 GCTCCATGTGCTGCTGTTTA GGCAGAGTCTTGCTGAATCC 
ApCOL05 GCGATTACTGCAACAAAGCA TCATAATCGCAGTTGGAGCA 
ApCOL06 AGACGATGCCTTCCTGTGTC TTGAACTGCTGGCTTCACTG 
ApCOL07 CGTGGCTTCTAGGTCTCCAC CAGTACATGACGGCAGGAGA 
ApCOL08 ACCATGCATGTAAACGCAAA CGTAAACCCAGCAAAGCAAT 
ApCOL09 TGCGTCTACCGATCATTTTG ATCCTGCTCCATTACCCACA 
ApCOL10 TCTAAGTGCTGCCTTGACCA TGGGAACTTCATTGGCATTT 
ApCOL11 CCTCCCTTCCTTCACCATTT TTCCGTATGAGGCACCGTAT 
ApCOL12 TTTCGAGGGGATCTTTGAGA ATCAACACCAGGAAGCGATG 
ApCOL13 GACACGACAGGGTTCGACTT TGCTCCTCCTCTTCCTCAAA 
ApCOL14 TCTTTCCCTGTTCCATCTCC CCATCAGACAGGCAATAGCA 
ApCOL15 CTTATGATGCTTCCCTCATGC CACCTTCAGCACCAAGATCA 
ApCOL16 CCAATCCAGGCAGAGGATAA TATTGCCAGACCCATTAGGG 
ApCOL17 GCCTCGTAAATCGCTGAGAG GCCCAGTCCCTGACAAAGTA 

 

  



 

Table 2 Suppl. The CONSTANS-like genes published in other species.  

 

Gene name Gene ID Species Group Function Reference 

CO AT5G15840 Arabidopsis I accelerating flowering in response to long days Suarez-Lopez et al. 2001 
COL1 AT5G15850 Arabidopsis I accelerating the circadianclock Ledger et al. 2001 
COL2 AT3G02380 Arabidopsis I no influence on flowering time in overexpression 

plant 
Ledger et al. 2001 

COL3 AT2G24790 Arabidopsis I promoting lateral root development; 
daylength-sensitive regulator of shoot branching 

Datta et al. 2006 

COL5 AT5G57660 Arabidopsis I inducing flowering under short days condition Hassidim et al. 2009 
COL7 AT1G73870 Arabidopsis III regulating branching and shade avoidance rsponse Wang et al. 2013 
COL8 AT1G49130 Arabidopsis III delaying flowering under long-day conditions Takase et al. 2011 
COL9 AT3G07650 Arabidopsis II delaying flowering Cheng and Wang 2005 
Hd1 Os06g0275000 rice I promotion of flowering under short-day conditions 

and  inhibition under long-day conditions 
Yano et al. 2000 

OsCCT19 Os07g0261200 rice II delaying flowering under long day condition Xue et al. 2008 
OsCO3 AB001887 rice I delaying flowering under short day condition Kim et al. 2008 
OsCOL4 Os02g0610500 rice I delaying flowering Lee et al. 2010 
DTH2 JX202590 rice II promoting flowering under long day condition Wu et al. 2013 
LpCO AY600919 ryegrass I accelerating flowering Martin et al. 2004 
HvCO1 AF490467 barley I accelerating flowering Campoli et al. 2012 
HvCO9 AB592332 barley I delaying flowering Kikuchi et al. 2012 
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Fig. 1 Suppl. Similarity distribution of the top BLAST hits for each transcript identified by searching against the 

public databases (KO - Kyoto Encyclopedia of Genes and Genomes orthology database; KOG - eukaryotic 

orthologous groups database; NR - NCBI non-redundant protein sequence database; NT - NCBI nucleotide sequence 

database;.Swiss-Prot - SwissProt protein database). 



 

 

 

Fig. 2 Suppl. Gene ontology classifications of assembled transcripts. The red, blue, and green histogram bars 

represent the three main categories: biological process, molecular function, and cellular component. 

 



 

 

 

Fig. 3 Suppl. Histogram presentation of clusters of eukaryotic orthologous group (KOG) classification. 

 



 

 

 

Fig. 4 Suppl. Classification of transcripts according to the matching Kyoto Encyclopedia of Genes and Genomes 

(KEGG) pathways; A, B, C, D, and E represent the five main categories: cellular processes, environmental 

information processing, genetic information processing, metabolism, and organismal systems, respectively. 

  



 

>ApCOL01 

MSSSKLFCNYCHSSNYNLNGYSCPHHNTIADLNAPLDFLDSSNPNTIYATTTAASTNNNNNHNNNSVQEL

QEFQFLGNNEVDALAWLFNDNPPKEEERPEERACGPKRHDRHVVAPIGFGDYLEMDGFRHSCNNMGGR

LTFDVCPSGTSSADSMIRHSPPAPMEIPTTVVGNIMRAPLYNDASSCSYTKEQMGEGIASNQPDPNPDREA

KVLRYKEKRKKRRYEKQIRYASRKAYAEMRPRIKGRFAKTPEVSNAPVNEVNNDNDNSNIISNYDQERF

DFGWYHQQS* 

>ApCOL02 

MSISENHVSTCWGAPGGNSNGEATMNDIDNAWTGSSSKSAENVPVLGESTTPKFPGSGTKDTEMCKGGF

FEDFKVDDVDLTFENYEELFGGHNEQSRQFFDDVGLDCFFDTKETACQGEFVGEASARNVKSMQRECSN

GASADSMNKAELSVSSLPARPARSSISLTFSGMTGESSAGEFTEMSSMLLMGEPPWYAGGAECSSYAVAS

RDSAVLRYKEKKKIRKFDKKIRYASRKARADVRRRVKGRFVKAGEAYDYDPLCQTRSY* 

>ApCOL03 

MEPLCDFCGTQRSMIYCRSDAASLCLSCDRNVHSANALSKRHSRTLICDRCNSQPAIVRCIEENSSLCYSC

DWNGHNNLPTVSDHKRQKINCYSGCPSAAELSRIWSFVAEFPRIDDSNCEQGMGLMSISENHVSTCWGAP

GGSSNEEVSMHQMDETDKVNLGTGSSSLAVRNVRSSSADPADSGESAAPKLCGSETKDTEMCEGSFFDD

FTTDDGNPTFEHYEKLFGGPDNQAGQFFDDAGFCSLFDNKEMSDANSNSQGELMAEASARNEKATQQEC

SNGASADSLDKPELSVSSLPTMPARSNLSLSFSSMPGGMGEPSWYNSGECSSYHVGSRDSAVMRYKEKK

KARKFDKKIRYASRKARADVRKRVKGRFIKAGDAYDYDPLCQTRSY* 

>ApCOL04 

MCRTFIFSSVNISSYALLLQIWDFNLGRSRGHDEAQLEHGYGTNNAGFMIKNYNDLLKENSFSSTMILEDI

YDPNIPSGKVNISGKWKNDANKSSSVTSSNNLPIAVPSMCATNEPLSSSNINEICFGEQPPIVRNETLKSIKV

DSEILAQNRGNAMLRYREKKKNRRYEKHIRYESRKARADTRKRVKGRFVKSTENHDEVDG* 

>ApCOL05 

MKEEEQLCDYCNKAKAVLHCRADTAKLCLPCDMHVHRANTVSSKHSRSLLCNSCYSSSSSIFCPTHNEV

YCSNCDYEAHVSVNHHERRAVESFCGCPSAVELHLLLGFGGNKNILKEENKDEVFNDESLLFWDAPPVV

RLNDLVVPADGDAVPRENQAFDVPPLPKDRNLACGKQKEEIMHQLRELLKSEGEQLSCYLEEDEPVSEFH

SHLPENVDQQGNLFFDSDGNANFTLTHELEASEIQWNSNDWQEATNPAIFPYDQQLENYSMETSSYQDK

DENVQANTYTPNAGNSDINMVSERVPSFTSKLGLEILCPDRNSVLTRYKEKRKARRYDKLIRYESRKARA

DSRVRIKGRFAKLNQDAKF* 

>ApCOL06 

NYEMNMNQTAKAVNGKTARACNGCLKRRARWYCAADDAFLCQSCDLSVHSANQLASRHERVRLKTAS

SCDDSLPSWHKGFKRKARTPRRHAKSFAAVKPAVQVPEMEAFAEEESAVSDIMNEEGEESLLYQVPVFEP

IFDDVKLNDVRNNDIGGYDPTDIELAEFAADVEIMLGQGLDDIDAFGINALGLLEAEEDQSKAKVELMDG

TVDYYGKDATNFGLDMEMEFSRGSLNVNFDCEVEEQKVEVEEERGMSMGIGLKIDYESVINACSYQGTS

PWTDGVRPQFSVDDCWLNIMGMWGTPVGGEMQGASYGFGSGQVGNFDGGREARVSRYREKRRTRLFS

KRIRYEVRKLNAEKRPRMKGRFVKRTAM* 

>ApCOL07 

KKMAVNYWGLTAKHCANCVSSPAVMYCRTDATYLCSACEARSHSSHVRVWLCEVCEQAPAAVTCKAD

AATLCVTCDADIHAANPLARRHERVPVVPVGNPTVQVKEDLFSEDGDGETWKGMMVDLNCFGGFGSEL

VDPYLDLDGNGDGLVPVQEKQVYGYGYGQEKGMMMPKGTGDVEFGAVGKGDGYGVGHGGYSVGVQ

SMSHSTTVSSSEAGVVPDNSTSMAVADVSNPYSRPLPNPMDAMDREARVMRYREKRKNRKFEKTIRYAS

RKAYAETRPRIKGRFAKRVDSDSYVDPMHSVINASTAFMNDSGYGVVPSF* 

>ApCOL08 

MGKSHRHGWMVNGRSLDPMISPLIAWYVCFIFIWKFIHIDTCTCNLAMQEMWGEEGEMELGTAQSQMD



 

MFGRNSRSFDEGRKARVSRYREKRRTRLFSKKIRYEVRKLNAEKRPRMKGRFVKRSSLLHASS* 

>ApCOL09 

MPKKSKKKKLLSQLSYQDSPDHDVITDMQVACLLQQSYNEPTESPTITDIFGSSCSSSSVPFPGSPSVECDR

DGLARRALRGRERWVFCASTDHFGAGKGALSLKLDHEEVLTAWSDKGSLYIDGEGPQVVPELLESDVM

EPNMQIWVDVGNGAGWRVPEMCGRESMHSSNGCWDRKERVMRYREKRQSRLYAKRIRYEVRKLNAE

KRPRIKGRFVKRTDGETHLVA* 

>ApCOL10 

MYAEPGFMYPFLPSYNNAEFSYDTHQMGNYAQNSTFDYDLGAEGDLFKAPETIMIEDEPLVTLDPLSAAL

TIISNGQDVMTDTFEVSDMIESLQNEQLNDVFNECRKELLAKYTINDGLNETAPNANEVPIQGCFISNAGH

LQKSVSSGCLNSMDWVSDGYSLGHNFLDFPSADFETAFGLRRTCSEGDIQSLGNKGFASSMPTSFVRQLTI

SELKSEQRMQKLSRYRDKKNKRNFGRKIKYACRKALADSQPRVKGRFAKTEDGEVSKQVK* 

>ApCOL11 

MYAETGLIYPLLQSYNQTEFSYTVPHTEDFVQNYDFDFDLGAEGDLFKAPATIIEEPLLALDPLTTALTNIS

NGQDIMAETIKAADMESMQNDQLNDVLYDCRKELLAKYAIDEMISEVLTVELHANVEVPTLENLKSNME

GNLHKSMSSGCLRSMEWVGNNSSGRPNFLEFQSVDFETVFGLRRAFSEGDIQALEYRGANNGKTSSLSGL

FDIQLTVGETKSDERMQQLMRYRSKKNKRNFGRKIKYACRKALADSQPRVRGRFAKTGNGNVWKQA* 

>ApCOL12 

YFRSFWSARMEREIEEKEVVMIDEDEKESSCFGNSSKRRKRETGLKFDDFISRGSLRVLLIEGDDSTRQIIA

ALLRKCNYKVAAVADGLKAWDILKKKARSIDVILMEVELPSLPGVDLLSLIMGHEICKHIPVIMISYNDSV

NMVYKCMLKGAADFLVKPVRKNELRNLWQHVWRRHKLNDVQDTIENVKGDDTKRKLENQENNKEYS

EKRSYTESCCRSSDMEAQSIFKQNKLPLSDTMLISENPLQNSRAQDHHDGIEQAIPQPLEEEHSCAEVENTA

NQDAKPTESSAEMEDRTCVDLIGGINNQQQLCYGLTDSNEVPQSVNYRSKSDSPPHLELSLKRYGHAGYN

MEEDKSDGHALNHSSSSPFSLYSNSKNQVSREGTCTQSDANEYNFAPSTNQTSHDTSIAASMLSNIATKCT

PIKAIPRQFPFGGTLMKPTLHPRSFQNLWSPNGTQSNSKSDYYGSKTERAYKELGDEGSGICNGSSTNGNN

TSANVSYNDRVEKKEVDLCRLTQREAALNKFRLKRKERCFEKKVRYQSRKKLAEQRPRVKGQFVKHVQ

S* 

>ApCOL13 

HACHVCEKCNSMVPPCQNQYNHTLDIGCITNMTVTKAATVEPQNLKKMDQTANAVSGKTARACDGCA

RRRARWYCAADDAFLCQSCDSSVHSANLLASRHDRVRLKTSSMRSPLAELVSELPTWHRGDRQRVRTPR

HGKGSARSKPMILVPDVEAFNEFEEEEEQQQLLYEVPVFDSIIEFCTPLDFEGADGSAEEVKPATRFDTTVD

DGDVGAGGFDPTDVELAEFAADVENMLGHGLDDVDSFCMEGLGLLEGKEGPGQVKHEHLDEHQDMNF

LVSIEDMEMEMSRGSLDFKLECDGSHMTGEEVHNQQNASMGIGLKMNYDSVINAWSCQGGSPWADGV

RPQLNADDFWSNIMVTLHFIALIYFLVY 

>ApCOL14 

MSPQLMSIISTGGRTYGFDLDIIKSPSPPSAIRSSSSSPSSTISDSSNSPLAISTKRARAPRKRPNQTYTEAVAL

LSTIDPNLFSEKNLLHKLSKNTKFCSSFQYTLSTFPLVYSNPTENIFLIEDTSSCFNYHQLSPRSELKPCSPNE

NSCIEYQEPNSPDYDVESILHEEAGEGIDSIMGSLTAEHSERSLSMSSYIKSFKGFGYGPWRSNGNNLHQAI

RKGNDGEWWRKTTLVPMKDIVQNFSAEPVSVEKKKKHKKKKKKKVEEEVTGELKVVVNKSTTKTIEAK

EATTSQPGTTATKAVSSLGGQSKSTGLGLKLNHQAVITAWSDHSFPFGSESGIQESSSDILARLSGIELVPE

AEGGGIREAIVQRYKEKRRNRLFSKKIRYQVRKVNADQRPRMKASGRFVKRPDLIQEEIEADTGK* 

>ApCOL15 

MSFSVLQGTSTLCPDNMIQTSSILEYDLGAEGDLFKAPEPIIEEPTVTLDPMSAAMTIISNGQDVMNETIKV

ADMESIQNDHLQNVLYECKEELLAKYAISEPFPVMPELKLPVFQTEEVPSLEKVQLNTEGQLQKSVSSGCL

NSMEWIGNCDLRPNFLDFQGVDFETAMGLRRAYSEGDIQALGNTIALNFANTSSFPSSFDRQLTISELKSEE



 

RKQQLYRYRKKKSKRNFGRKIKYACRKALADSQPRVRGRFAKTDDYEVTKSRNQVK* 

>ApCOL16 

MGKDLEIGVRRTSESHPKFYHTKTKSTKQVDMNVDYHSEIETTKKKKNEDAFVEDTKAAYLMFGITNNA

DTQPINDTDQPSKKDNLEGSTDLPSLRLSLKRSRLPSEDTNPTHDERNILRRSDQSAFSRYRNSAASTQAQT

ACVGSCSPVDNSSDVLKSESRQDMVSNSNPVILKQGSNESSDNNDIGSTTNPATCKEKASSIVLMKGNHPS

AFHPVQIQTSPQPITQENTNESDAAKIQYQVQHHHHHYHHHHHHVHKTQNSSENDELAAKNMKASSAYV

SPVEGNGSNSGSNGQNISGTIAENANGASEKGAGNVNGSGSGSASGVDQNRIAQREAALIKFRQKRKERN

FEKKVRYYSRKKLAEQRPRVRGQFVRQPSVPESKGRGGNS* 

>ApCOL17 

LHFAFKVTKKKMEGADESKSKEEAISGGDSSKQVMRWESILPRKSLRVLLVESDDATRHIVTALLRKCNY

RVAAVADGMKAWEVMKEKKYIFDLVLTEVEVPTLSGTGLLTKIMEAKECKNIPVVMMSSHDSVNVVLS

CMLKGAVDFLVKPVRKNELRNLWQHVWRRHCVSNSSLNASDNTTASNQISVNVGDRSKSDENNDEKCD

AQSSGNKQDENHESMQNPDQHSQSEGIHMDNVEVSRLTGKYLSLEKIAPSIANDYSVANKKEQSHSCTIS

HRREADIDLMREIGGTYDPRLCTENHSPNPDSSVPKMIVFVEPKSDGQRTFSMLKNDTVEGAYFGTAHSSF

ADEDSTVVTTPVLELSLNRPESAGCGQLEIKKRNIIKPSVASAFSRYDDKRAQRSTVHVEMLNTREKNTSI

TYTDKRSSAQGNKIETTIYFQVSSTNDEKSSLPPQPKRNTNVNPIQYPQFGFLPIPFGSLPYHNLCQGYGSL

MQPVLLNEQSPSMHAIDISGSRDLSELCYVNENTYNNDSYSHAFVKLNGIDDTKRTEDETRDFGVSVDSA

NGTTLQMPDRSRREAALLKFRLKRKNRCFEKKVRYHSRKQLAEQRPRVKGQFISQKVTKSSTTESNC* 

 

>ApCOL01 

ACAACATCCATTTCAAATAAAAACATAGGAGAGGAAACTTCCATCTCCTCCACAAACCCTAAATCCA

TCCCATGTCATCCTCCAAATTGTTTTGCAACTACTGCCACTCTTCCAACTACAACCTCAATGGCTACTC

CTGTCCTCATCACAACACTATTGCCGACCTCAACGCTCCTTTAGACTTCCTCGATTCTTCCAATCCCAA

CACTATTTACGCTACTACTACTGCTGCATCGACCAATAACAATAATAATCATAACAATAATAGCGTTC

AAGAGTTGCAGGAGTTCCAGTTTTTGGGGAACAATGAAGTCGACGCTCTGGCGTGGTTGTTCAACGA

CAACCCGCCTAAGGAGGAGGAGCGACCGGAGGAGAGGGCCTGCGGCCCTAAACGCCACGACCGACA

CGTGGTCGCGCCGATTGGTTTCGGCGATTATCTCGAGATGGATGGATTTCGACATTCGTGCAATAATA

TGGGCGGCAGGTTGACGTTTGATGTTTGCCCGAGCGGTACGAGTTCGGCCGATTCGATGATTAGACA

CTCGCCTCCTGCGCCTATGGAGATCCCTACCACCGTCGTTGGTAACATTATGAGGGCTCCTCTGTACA

ACGACGCATCGAGCTGCAGTTACACCAAAGAGCAAATGGGCGAAGGCATTGCATCAAACCAACCCG

ACCCGAACCCAGATCGAGAAGCTAAAGTACTGCGCTACAAAGAGAAGAGAAAGAAAAGAAGATAC

GAGAAACAAATTCGATACGCTTCTAGAAAAGCTTATGCTGAAATGAGGCCGAGGATTAAAGGTAGG

TTTGCAAAGACGCCGGAAGTCAGTAATGCCCCGGTTAATGAAGTCAATAATGACAATGATAACAGTA

ATATTATTTCTAATTATGATCAGGAGAGGTTTGATTTTGGTTGGTACCATCAGCAATCTTGATTTGATT

AGTTGTCATTAATATTATTGTTGTTAATTTGTTGCTATTTATATTTATATTAATGATAGATTATATAGA

TAAGCTCCTCTAGTTCTGTGTTGGAAATGAATAATGCAGAGCTGATGATTTATGATTGTATGATGAAT

TATGTATATGCATTATTCTACATCGATTTGATTGGTAATATATATGTAGCTGCTTGCTATGATGCGAA

GCTTTGCTGCATAAATTTGCTTATTTTTTTTGGTTCATTGCTTAGATAGTCTTGTGATGTCCTGTTTCAG

GCTTTCAA 

>ApCOL02 

AATGAGCATTAGCGAGAATCATGTTAGCACGTGCTGGGGAGCTCCAGGTGGAAATAGTAATGGAGA

AGCAACTATGAATGACATTGATAATGCATGGACTGGTTCATCCTCTAAATCTGCTGAAAATGTTCCTG

TCTTAGGAGAATCAACCACGCCTAAGTTTCCTGGCTCTGGAACAAAAGATACCGAAATGTGTAAAGG

CGGATTTTTTGAAGATTTCAAAGTGGACGATGTTGATCTGACATTTGAGAATTATGAAGAGTTATTTG



 

GTGGACACAACGAGCAGTCTAGGCAATTTTTCGATGATGTAGGATTGGACTGCTTCTTTGATACTAAG

GAAACGGCATGCCAGGGAGAATTTGTGGGTGAGGCATCAGCGAGAAATGTGAAGTCAATGCAGCGA

GAATGCAGCAATGGCGCGTCTGCTGATTCCATGAACAAGGCAGAGCTTAGTGTATCATCTTTGCCAG

CAAGGCCAGCTCGATCGAGTATATCTCTTACATTTTCAGGAATGACTGGAGAAAGTAGCGCTGGCGA

ATTTACAGAAATGTCCTCCATGCTTCTCATGGGTGAACCGCCCTGGTATGCTGGTGGGGCTGAGTGTT

CTTCGTATGCTGTAGCTAGTAGGGATAGTGCCGTCTTGCGTTACAAGGAGAAGAAGAAAATTCGCAA

ATTCGACAAGAAAATAAGGTACGCTTCACGTAAGGCAAGGGCGGATGTTAGAAGGCGCGTGAAAGG

AAGATTTGTAAAAGCAGGCGAAGCATACGATTATGATCCATTATGCCAGACGCGAAGCTACTGAAAA

CACATATTTCAGTATGTATTTTTTCTTTTTTCATAGTGAAACAATCCTGTAATGGAAATGATGCACGAT

AATGTGAAATGCAAAGGAAGCTGTTTCTTGTTGTCTTCGTGCTGGTTTCTTGACAACTCTAGTTATGG

ATTCAAGTCATGAAACTGATTTTTTTCCCTTCAGGTCTATGGACACAGAATGTGCCCCTAAAGTAGTT

TTTAATGCTTTGTAAGCGTTTACAAGTATGTTTTTCTTAAGGATCTAAAAGATGTTTTGCCTTCCAGTT

ATAGTTCACTTTAATTAGCACATTTTTTAGATCCTAAAGAAAGCTTTTTTCTAAAAGATTCCAAAGTA

CGAAGATATGTTTGGGATGCACATGAGGTGTTTTTGAAAGAAACGTGTTCACAGACTTGAAGGCTAA

TATTGTCTGCAGTTGTACTACATTTTGCTCCTTTGCATGTCATGTTGTAGTGTGCTATGTTCCGAAAGG

ATGAGTGGCTTGTATCATTATCAATTCATCATCCTACGACTCATTTTTGTCCCTATGAAGAAGTTTGTA

AATTATACGCTCTGGTTTAGTTTAGTCGTTTGTATTTTTATTTTTCACACAAGTGCAAGGATGTTTGTG

CTTGGTTAATAAGAAGACATGTAAAGGTACCATTTTTGTGCAGTTGTACTGATGCT 

>ApCOL03 

CGCACTTTTCTTTCCTTTTCCTATCTTCAATTCGATCCAATCTCTTCTTTTGCTCTACTTTCCTCGTCTTC

CATTCCCATTTGCTCTTTCTATAAGTCAGGAATGATACAGAAAGCCAAGTTATCAGCGGTTTGAAAGT

TTTGGTACGCATGTTATAGTTTTTGACACTGGATCTGAAATAAAAAGACATTCTTTGGAACAACGATG

GAGCCTCTCTGTGATTTTTGTGGCACACAAAGATCAATGATATATTGCAGATCAGATGCTGCATCATT

ATGTTTATCATGTGATCGAAATGTGCATTCAGCAAATGCTCTTTCAAAGCGCCATTCTCGAACGCTTA

TATGTGACAGATGCAATTCACAACCTGCCATAGTTAGATGCATAGAAGAAAACTCATCATTATGCTA

CAGTTGTGATTGGAACGGTCATAACAACTTGCCTACAGTTTCAGATCATAAGAGACAGAAAATAAAC

TGTTACTCTGGTTGCCCTTCTGCTGCAGAACTTTCTAGAATATGGTCTTTTGTTGCAGAGTTTCCTAGA

ATTGACGACTCGAATTGTGAACAAGGTATGGGATTAATGAGCATTAGCGAGAATCATGTGAGTACAT

GTTGGGGAGCGCCTGGTGGTAGTAGTAATGAAGAAGTAAGCATGCATCAGATGGATGAGACCGATA

AAGTTAATTTGGGAACGGGGTCTTCTTCTTTGGCTGTAAGAAATGTTCGATCGAGCAGTGCAGATCCA

GCTGATTCGGGAGAGTCTGCAGCGCCTAAGTTATGTGGCTCTGAAACAAAAGATACTGAAATGTGTG

AAGGAAGCTTCTTTGATGATTTCACAACTGATGACGGCAATCCGACATTTGAGCATTACGAAAAGCT

TTTTGGTGGACCTGATAACCAGGCAGGGCAATTTTTTGATGATGCTGGGTTCTGTAGCTTATTTGATA

ACAAGGAGATGTCAGATGCAAATTCTAATTCCCAAGGAGAATTAATGGCTGAGGCATCAGCAAGAA

ACGAGAAGGCAACACAGCAAGAATGTAGCAATGGAGCATCTGCTGATTCCCTGGATAAACCAGAGC

TCAGTGTCTCATCTTTGCCTACAATGCCAGCAAGATCGAACTTATCTCTTTCCTTTTCGAGTATGCCCG

GAGGAATGGGTGAGCCGTCTTGGTACAATAGCGGTGAATGTTCTTCATATCATGTAGGTAGTAGAGA

CAGTGCTGTTATGCGGTATAAGGAGAAGAAGAAAGCTCGCAAGTTTGATAAGAAAATAAGGTACGC

CTCACGTAAAGCCAGGGCTGATGTGAGAAAGCGCGTAAAGGGAAGATTTATTAAAGCAGGCGATGC

ATATGATTACG 

ATCCACTATGCCAAACCCGTAGTTACTAGTACCTTAAGTTCATATCTTCTTCACACATCAAATCAAAT

GTTGTCTGGACGATATACAAGAGTCTGACCTTGAACTTCTTTTTGGGTTGAAATTGTGCAATGAAAGG

AAGAAAAAAAAAGATGGTGCTTATCGCATTGTTCGCTGATCATCTTGAGTAGCTGCGTTTTCATTCTC

GGTGATGCGCCAGTTTAAGATTCTGATGTGTTTTCGGACAATATTTGTACGTAGGATTAGCTGTACAT



 

ATATTCATGTGATTATTTTTGCTTGGTGTGAAGGAATTTGTAAAGCATGCAGTCCTATTCCGTTTCACC

TAATAATAAGAGCTGGTAATGTACTTTTTTAAAAACTTACAAGTGTCAATTGGTACAAGTTCTCTAGT

AGGTATCTGAAACTTATGAATGTCAAAGGTTTGCTATATTCTTGTGTTGTATTCATGACATTGAGATA

TTGTGTATTATGGTG 

>ApCOL04 

ATTTCATAGCATAGAACATAAGATTCACGTACTCGCATACTTGTCGATTTACCCGCACAATTCTCAAA

TCATTACATCGGCATCTGATCTGTATCGTCGTGCTCCATGTGCTGCTGTTTACTGCTGTATAAAAGGA

AGTCTTATCTTTTTCTTTAGATATTTTCAGAACGATATTTAACTAATTTCAACAAGAGGGAAGAAAAA

AAGAAATGAGAAGAGAATCGGAGAAGACGATTCCGTGCGACTACTGTACGAATTCGCCGGCTGTGA

TATACTGCAGAGCGGATTCAGCAAGACTCTGCCTTTCGTGCGACCGACACGTGCACTCAGCCAACGG

TCTTTCTGCCAAGCACGTCCGGTCTCAAATCTGCGCCAACTGCGGGTCTCAGCCGGCGACGGCCAGA

TGCAGCTCCGACTGTTTCTTGTCACTTTGTTCCGACTGTGATTTCGATGCTCATGGGTCTTCTGGGTCG

GATAAAGATGAAGGCAGGTCGAGTCTTCATGCTCGGATAGCTGTTGAGAGTTTCACCGGGTGTCCGA

CTGCGTTTGAGTTGGCGGGTATTTGGGGGTTGGATCTTGCCGTTAAAGCTAAAGATGGGTTTGATGGG

CCAGGTTTTGGGTGCTTTGGATCTGGATCCGATTGGGGGAATTCCGATTCATTGTTGGCTGTGGATGC

TGACTTTCAAGACTTGTATGTTCCTTGTGTGGATATTAAGCAGCAAAAGAACAATGCATTATTGGATC

AATTGATTGAACTTGCTAATAAGGACTCATCAACATCAAATTATCAGTCAGAGGAAAAAGCCGAATC

ACCTCTTCCATCGAATCTAAGTCCCAGAACTCCATGTAGGGGAAACAGTGGCATGAAAGATCAAGAG

GAAACTAACATAGCAGCTGAACAAATACCAACGTTTACTGCATTGCTTAACATGGCAGCTCCTACAA

CTAAATGGGCTATCGAAGATGATGAGGATACTATGTGGAAAAATATTGGCCCTTCTAACGACCATTG

CACTCAGGTTTTGTATCAACTGTGAAAATTGGTTTCACTAATAAGTAATTATCTATGGTTCATCTGTTT

AATATTTCAAATTTTGTATTTACAGTGAAGTGAACTTCAAGCTTTTTGCACAGTTAATCAGTTAAGTG

GAATGTCCAGTAAAGAATGATGTTTATGTTAGTTGTTTAGGGGTTATTTCTTATAATTTGAGAGTGGT

CTCTGGAAAATAGGGAGTGGGCTTATTTGTGAATGGAAATTAATATCCCTTTACTTTCATCCTCATCG

TCTTGAGTCTAAAAATAACAAATAGCTTATAGGTGGTATGTAGTCTTCATGATGAAGACTGGTCTTTG

GATGTATCTAAGTTGTTAAGTAAAAAACACGTTTCTTTTTGTTGTTATGTTGTAGCTTGACGAATTTGC

AGGTAAAAGTTGCAATTTGCTGTCCCATAGCTCTTTATCCATTGCTCTTGTTCATTAATTCTTTGGTGC

AGGCTATGAAGAGTCCCATTGCTCTTGTTCATTAATTCCTTGGTGTAGCCTAGGAAGAGTTTCGTTGC

TTTTTGGCACTGATATCCTTCAATTATGCTTTTTTCCATCCTTTTTTATCTTCTTGCTTGATTGATGATG

ATTTCTCAAAATAACAACAGGGTGTATAGGCTATCTTGTCAGATGTTTTGAGCATGCTTATGCATTCC

TACAATCCTCTTGAGTTTTGAACTCGAAGAAATGAAGAAATGTTGTGTAGAGCGACAACATTTCACA

ATGTTTTCTGACTAAATTATCTATCTTCTAAGCTTGTGAATTATTTGCCTTCCATGTACAAAAATATCT

TAATCCAGTCAAAGGTTTGTTTAGTGTTTGTATAGAAATATTAGTTTAACCATACCCCTGCCTGCATC

GCACGTAGTTGTATGCTTTCACAGCTTAGTTGCTTGTTGAACTTGTGGTGTAGAGGTGTGTCAGAGAC

TCAGATGATGATAAATCATTTTCTTCAATGTGTTATTTATTTGCTTGTTGATCTACACAAGAAGATGA

CACTAGATATGAAGCTGCGGAAAGTAACTTGAATTGCTAGCCTTGCATGTTTATTGGTTCTGTTTGAT

TCATGCATGTGCAGAACTTTTATTTTTTCGTCGGTTAACATATCATCTTATGCTTTGTTACTTCAGATA

TGGGATTTCAATCTTGGAAGATCACGGGGTCACGACGAAGCTCAACTTGAACATGGATATGGTACCA

ACAATGCTGGTTTTATGATAAAGAACTATAATGATCTTCTCAAAGAGAATTCATTTTCAAGTACAATG

ATTCTAGAGGATATATATGACCCAAACATTCCTTCGGGAAAAGTAAACATTTCTGGGAAATGGAAGA

ATGATGCAAATAAGTCAAGCTCGGTAACATCTTCAAATAATTTACCAATCGCCGTTCCATCTATGTGT

GCCACAAATGAACCATTATCCAGCAGCAACATAAATGAAATTTGTTTTGGAGAGCAACCCCCAATAG

TGAGAAATGAAACTTTGAAATCGATCAAGGTTGATAGTGAGATATTAGCCCAAAATCGTGGTAATGC

TATGTTACGATACAGAGAGAAGAAGAAAAATCGCAGGTATGAAAAGCATATACGCTACGAGTCAAG



 

AAAGGCAAGGGCGGACACCAGGAAGAGAGTAAAGGGCCGATTTGTTAAGTCTACAGAAAACCATGA

TGAAGTCGACGGCTGAATATATTCGTTTCTGGTTCAGATGATTATGCCGACATTTTGATGTACATACT

ATATTTTGGCATTTGTTTATAACTTCTAAGTTCATGTTATCAAGCTATTTGTATGAGTGTATATATCTT

CGGTTCTTTGGATTTTTGAATTTTGTCAACTAGTATGCATTGAGTCGTGCATTTGGTGTTTTTTCAGTA

TCCTATTAACATTTTAACAGTTTGTATTTTATGTAACCTTGGAGTCATTAATCTGGCTGTAAACCCA 
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AAACGATCCTTCTAGCATTCTGTCTTGACCCTCAAGCAACACCAACCAATTTATATCCTCACAATTCT

TCTAAACAGCCAAAAAAAAAATCACAAAGCATCAAGGGAGAAAAAAGAAGAGAGGAATAATGAAA

GAGGAGGAGCAGTTATGCGATTACTGCAACAAAGCAAAGGCAGTCCTGCACTGTAGAGCAGACACA

GCAAAGCTATGCCTACCATGTGACATGCACGTGCACAGGGCAAACACGGTCTCCTCGAAGCATTCGC

GCTCTTTGCTCTGCAACTCATGCTATTCTTCTTCTTCTTCGATATTCTGCCCTACCCATAACGAAGTTT

ACTGCTCCAACTGCGATTATGAGGCACACGTTAGCGTTAACCACCACGAGAGAAGGGCAGTTGAATC

ATTTTGCGGCTGCCCAAGCGCTGTTGAGCTTCATTTGTTGCTGGGGTTTGGTGGGAATAAGAATATAC

TGAAGGAAGAGAATAAAGATGAGGTTTTTAACGACGAAAGTTTGTTGTTTTGGGACGCACCGCCTGT

TGTTAGGTTGAATGATTTGGTTGTGCCAGCGGATGGTGATGCTGTTCCGCGTGAAAACCAAGCTTTCG

ATGTGCCTCCTTTGCCTAAGGATCGAAACCTGGCATGTGGAAAACAGAAAGAAGAGATAATGCATCA

ACTGCGTGAACTACTGAAATCTGAAGGTGAGCAGCTGAGTTGTTATCTTGAGGAAGACGAACCTGTT

TCAGAATTTCATTCCCATTTGCCGGAAAATGTTGATCAACAAGGCAACCTTTTCTTTGATTCTGATGG

GAATGCTAATTTTACTCTTACACATGAACTTGAGGCTAGTGAAATTCAATGGAACAGCAATGACTGG

CAAGAGGCAACAAATCCAGCAATATTTCCTTACGATCAACAGCTTGAAAACTACTCTATGGAAACAT

CTTCTTATCAAGATAAGGATGAAAATGTTCAAGCAAACACTTATACGCCTAATGCCGGCAACTCTGA

TATCAACATGGTTAGTGAAAGAGTACCTTCATTTACGTCGAAACTTGGACTAGAAATATTATGCCCA

GATCGTAACTCCGTCCTTACACGATACAAGGAGAAGAGAAAGGCAAGAAGATATGATAAGTTAATA

AGGTATGAATCTAGAAAAGCGCGGGCTGATAGCAGAGTGAGAATCAAGGGCAGATTTGCTAAGCTT

AACCAAGATGCAAAATTTTGACCTTCTATTGTCTCGAGCCATTAAAGGTAGTGCATAGCCAGTATTTA

ACTGCTACTAGTCAGGGATTTTAATTCAAGCTGAAAATGGCTAGATTCAGATCAAGTTGTAAAGGAA

GAACGAAAGCTTTTCCTGTAGAGCATGAATCTGTATTAGGCACAAATGGAGCCCATCATTGTTGATTC

ATCTTGCCGTTGTTTCTACGTTTAGTATTTTCAATATATCCGGTTGTACTACCTTCATGTATCATTTCA

GTTGCGGGATTACTGTGTTTGTATTTGTATATCCCTTCATGGTGAGAAAAAGCTATGCCTGTGTGAAC

TATTTACTGTATAAATGTTGAATAAAATTTCCCGCATTTTTACGGTCA 

>ApCOL06 

GGTCCATAACTGCAATAAAAGAAAGCCAGACATGTATTATTATATAATTTGCATGACAGAAAAAAAT

TCTAAAACTACGAAATGAATATGAATCAGACTGCAAAAGCAGTAAATGGAAAGACTGCACGTGCCT

GCAATGGATGTTTGAAGAGACGTGCGAGGTGGTACTGTGCAGCAGACGATGCCTTCCTGTGTCAGTC

TTGCGATCTGTCTGTCCACTCTGCTAACCAGCTTGCAAGCAGGCATGAGAGAGTTAGGCTGAAGACA

GCATCGTCTTGTGATGATAGTTTGCCAAGCTGGCATAAGGGGTTTAAGAGAAAAGCACGGACACCAA

GACGCCATGCAAAGAGTTTTGCTGCAGTGAAGCCAGCAGTTCAAGTGCCTGAAATGGAAGCGTTCGC

TGAAGAGGAGAGTGCAGTGAGTGATATCATGAATGAGGAAGGAGAGGAGAGCCTTTTGTACCAGGT

GCCTGTGTTCGAACCTATATTTGATGACGTGAAGTTGAACGATGTACGTAATAATGATATTGGAGGA

TACGATCCGACTGACATTGAACTAGCCGAGTTTGCAGCTGATGTGGAGATTATGCTAGGTCAAGGAC

TTGATGATATTGATGCTTTTGGGATCAATGCTCTAGGGTTACTGGAAGCAGAAGAAGATCAAAGTAA

AGCGAAGGTTGAACTCATGGATGGAACTGTTGACTACTACGGTAAAGATGCAACGAATTTTGGGTTA

GATATGGAAATGGAGTTTTCGAGAGGGTCACTCAATGTTAATTTTGATTGTGAGGTTGAAGAGCAGA

AGGTGGAGGTAGAAGAGGAGAGAGGTATGTCAATGGGTATAGGTTTAAAGATTGACTATGAGTCGG



 

TAATCAATGCATGCTCATATCAAGGCACTTCACCATGGACTGATGGAGTTCGACCGCAATTCAGTGT

GGATGATTGCTGGTTAAACATAATGGGCATGTGGGGAACACCAGTGGGAGGAGAAATGCAAGGAGC

AAGTTATGGGTTTGGAAGTGGGCAAGTAGGTAATTTTGATGGAGGACGAGAGGCTAGAGTTTCAAGA

TATCGAGAGAAGAGAAGGACAAGGCTATTTTCAAAGAGAATCAGGTACGAAGTGAGGAAACTTAAT

GCAGAAAAGAGACCGAGGATGAAAGGGAGGTTTGTTAAAAGAACAGCAATGTAACTGCTGCTGGAT

CTATTGGGCTACCTTTTGTATGATCCATGGATCATAGATGATGTTTTTGACATGTCTGTCTGTTGTTTA

CAGTTGTGTTTTCAGTAGTAGTTAGTAGAAAATAGGAATTGCAGCTGTCCAATTATCCTTTTTTGAAC

ATATGTTTTTTTGCTCATAAAAGAGCTTCAGCATATGCTCTTGGATAATGCTTGCATAGAGGCTTAGG

CCAAAATTTGTCGACTTTTCAATGTTTACTTGTTGCAATGAAGTAAAATAAAAACTGAACTCTATTGT

TTGAATAGTACTAATGCA 

>ApCOL07 

TTTAATATTGTTTTATTTCCTCTTCACCCAAGGCCGACCTCCAATCCCCAATCTTCTTCCCTCCTCTAAT

CATAAACCGCCATCTGTCCTCACAAAATCCAAATTTTCTATTTTTAGAAATAAACCATTTATCCGTGG

CTTCTAGGTCTCCACGTCACCCCTTTCGCTCCCGTCACCTCCATTAACCTCACCTCACTTCCCTCAAAT

AGAAGTCACAAACCAAACCCAGCTACACAGCATAGCACTTTAAAAAAAAATGGCGGTAAACTACTG

GGGGTTAACGGCGAAGCACTGCGCCAACTGCGTCTCGTCTCCTGCCGTCATGTACTGCAGAACCGAC

GCCACCTACCTGTGCAGCGCGTGCGAAGCGCGATCCCACTCGTCGCACGTGCGCGTGTGGCTGTGCG

AGGTCTGCGAGCAGGCGCCGGCGGCCGTCACGTGCAAGGCCGACGCGGCCACGCTGTGCGTGACGT

GCGACGCGGACATCCACGCCGCGAACCCGTTGGCTAGGAGGCACGAGCGGGTGCCGGTGGTGCCGG

TTGGGAATCCGACGGTGCAGGTTAAAGAGGATCTGTTTAGCGAAGACGGAGACGGTGAGACGTGGA

AGGGGATGATGGTGGATTTGAACTGCTTTGGTGGATTCGGCAGTGAATTGGTGGATCCGTATTTGGA

TTTGGATGGTAATGGGGATGGGTTGGTGCCTGTGCAGGAGAAGCAGGTTTATGGGTACGGGTATGGG

CAGGAGAAAGGGATGATGATGCCAAAAGGGACCGGTGATGTTGAATTTGGAGCTGTTGGGAAAGGG

GATGGCTATGGGGTTGGCCATGGTGGATATTCAGTTGGAGTTCAGTCCATGAGCCATAGTACTACTGT

ATCTTCATCAGAAGCTGGAGTGGTGCCAGACAACAGCACCTCCATGGCAGTAGCTGATGTATCCAAC

CCATACAGTAGACCTTTGCCAAATCCAATGGACGCAATGGACAGAGAAGCAAGAGTTATGCGGTAC

AGGGAGAAGCGAAAGAATAGAAAGTTCGAGAAGACCATTCGCTACGCTTCGAGAAAGGCCTACGCA

GAGACCCGACCCAGGATCAAAGGAAGGTTCGCCAAACGGGTCGACAGTGATTCTTACGTGGATCCA

ATGCACTCGGTGATTAATGCCTCCACTGCCTTCATGAATGATAGCGGCTATGGGGTTGTCCCATCCTT

TTGATGCAGGATTCCACTTGGTGTATTATTTTGTAAAATGTAAGATTTTATTTTGTTTTCTGCAATTCG

GTGTATATGGGAAAATTACATACTTGCTTTTATTAAAATTTGCAAGATGATTATTATTTCAGTGCTTC

AGTTTATGTTTTACTGTTCATGCATCTTGCTTGGTTTCTTTTGTGCATAAAAAACAAATGGTAATAGTT

ATATGTCCATTGAATTTGGTCAAGATTTTCAGAAGTGATGCATCCTTTCATCATAT 

>ApCOL08 

TGATGATACATCCACCATTTCACGATGCTTGTATGTATTTCTTCAGATAAAATGTCAAGTTTGAAAAC

AACGCATATGCGTGCGTGCGACAACTGCGTGAGGCGCAGAGCGCGGTGGTACTGTGCAGCTGATGAT

GCCTTTCTGTGCCAGAACTGCGACTCCTCCGTCCATGGTGCTAATCCACTTTCACGAAGACATGACCG

AGTCAGACTTCGTAATAACAGTTCGTTAAAGGAGGAAGGAAAGGTTGCAAGTACGTGGCCTGCATGG

CACCATGCATGTAAACGCAAAGCGCGTACTCCTAGAAAGGGTAAGAAGTTTAGGGGCACGGTTTCTT

CTTCGGTGGTGCCTGAATTGGAGACCGAGTCTTGTGAAGAGGAGAGACTGTTGTATTTGGTTCCGGT

ACTTGATGATGATGGTAAGAATTCTGACGGTGTTGATGGTGAGTATTGCTTTGCTGGGTTTACGCCAT

CGGAGAAGGAGCTTGAGGAGTTTGCGGCTGATATGGAGAGTTTGCTTTGGAGAGGAGTTGGTAATAG

CGAAACGTTTTCGCTGGAGGAGTTGGGAATGGTAGATGATGAAAAGCACTGTTGTTCTGAAACTGGT

GAAGTGAAGGAAGAAAATGATAATGATGATAAAACTTATGCGGAAATTGACGCATGTGATGAGACG



 

ATCGACACGAATTTCGAGTATGAGCATGAGCTTGAAACTTTGGTAGAGGAAGAGAACGAAGAGAAG

AGGAAGAGGATAGGACTGAGGCTGGATTATGAAGCGGTGACGGAAGAATGGTGTGCTAGTAACAAT

GGGGAAGAGTCATCGCCATGGATGGATGGTGAACGGCCGCAGTTTGGACCCGATGATTTCTCCATTG

ATTGCATGGTATGTATGTTTTATTTTTATTTGGAAATTCATTCATATTGATACATGCACTTGTAACCTC

GCTATGCAGGAAATGTGGGGAGAAGAAGGGGAGATGGAGTTAGGGACAGCACAGAGCCAAATGGA

CATGTTTGGAAGAAATAGCCGGAGTTTTGATGAAGGAAGGAAAGCAAGAGTCAGCAGGTACAGGGA

GAAGAGGAGAACGAGGCTGTTTTCAAAGAAAATAAGGTATGAAGTTAGAAAGCTGAACGCGGAGAA

GCGGCCCAGGATGAAGGGCCGATTCGTTAAGAGATCTTCTTTATTACATGCTTCGTCTTAGCTGCGTT

GATCGGTTACCGGTGACGAAGGCATTAGCTGGCTCGGTTTTTCTCTTGTTTATTTTCTGTCCAGGAGC

AATTTTTCAGTTTCCTCTTTTTGTTCGAAAAATGTGATGAGGTGTGTAGATAAAAGATTTCGTGAAGC

ATGGTGGTCGGTGAACCTAACCCTTTTGGGTCGTCTTTGGTTGCGACATCAATTTCATTTTTGAAATA

GATGATGATTCCAAATAAAAAAAAAATATTTTTTCTTTTTTCTTTTTTCTTTGATTGCTGAATGTATTT

CTTCTTCCGCAATCAGTGAATTTACTATTCACATTTATCAGTACTTGGGCAAATAACAAACCCAACAC

CCATGTTGCTTTTAAATACAAATATTCCATCTCTATTTATTCTTCATAAGAATTTTTAACTAGCGTATC

TACTAGTTTGTTGCAAATGTGTTATCTAATCAGTCCGTAACAAAGGAAAAAAAGAGAGAAAAGAAA

AACTACATTGTTATTGTTGCAGTTAATTGTTATGTACAGAGAGGGTAATGTTGTTTGGCATGTTATGA

CTTGTTCATGTGATTGAACATTTATTTGTTGAACCTGTAGAACGAGTGAACCTATAGAATAAGTGAAC

CACTATACGTAAAATACTGGTAAATGATTAGTGCAATATACAGAAATAAAACATAACTATTTTGGGC

CTGATAATGTCTCAATACAAAATGAAAATGAATGGTATTTACTGTTAGGTTACCTATAGAAATCAAA

GTCATCCCACAAATCTTTGAATGCAAATCCTGATGTTTCAGATACTGATTGGACAATAAGAGCCCAAT

CGAGTTAGCAGTCATCCCTGACTTTATTTTTGAACACTGCTTCATTGTTTGATTATATATTGTTTTACT

ATCTTTGGCAAAGTCATATTGATTTCACCACTTGCACTTGTATACGGCTGTGATACCATTTTACTTGCT

GCCTCATCCATATTGAACCGTAGGGTCACCAGTAAACTGCACTTGTATGTACATAGGTGGTGGCGAT

ATTGTATACACACACGCTTGTATTTTGATACACTTATATATATATATATATATAAAGTGAGTTCATCT

GAATATGTATATTATAGCATACATGCCTGCTTTGGGAAATCTGGCACATATCTTAAATATATTTTGTA

TGAACTTCATTAGATTAATATTTTATGCTTGTCACTAAATCTGTACCGTCTTATGTACCAATTTATGTG

GCCTTTATGTTTCTCCATGCCTTGTTTTATCCTATAATAATTCAGTTGCACACTCTGGCTCTATAGAAT

TGCCACATATTCATTTACTGCATATATTGATTACCTTGCCACATATGCAATTACTGCATATATTGATTT

CCTTGCCACAATTTCATTTACTGCAAACTATTAAACCAAATTTGTATGGATGTTTCCTGCGCAGTCAA

ACCATATTGAAATGAATATGAATGTTAAAGGTGATGGAGCGCAAATACAAGTATACATTGGTCTTAA

CAATATATTGGCCACCTTTTCTTTTCTGTAATGTATATGGACTACGATATGCACTGTTAAAATGCTGAT

TTGAAACTGTTTACCTGTATATATTATAGTAAGTGTATTAGTCTGGAAATAAAAGCAACAGAAGTGT

AAATATGTCCCCAACATATTGGCATTGGAATCTTCAAGAAAGAGTGTTCTAAAAAAAAAATTGATGA

TGATGATTTTACCCGTATAGTAAACACAAAAGGGAAGTGGAATGGGTTTGATCACCTTCAACACATA

AGTGTGTATTTTGTTGTCAACCTGGGATGGGTACTCTTAACTCATTTGGAATGAATCAGATGTATAGA

TTCATTTCATCCATGTCAACCCCTCATGTATGCACTGTCAACCCCTCATGTATGCTGCCTCTAGTGAAT

TAAATTGTATTAGATAGCATGCTGACAATGGGTTTTTGGCATTTGAATTCATTTAGTGTGCATTGTTTT

ATGCATTATTTTTGGCATCTGAAACCACTTAGTATGCATTGTTTTATGCATTTTTTTTGGCATCTGAAA

CCATTCAGTATGCATTGTTTCATGTATTATTTTTGGCATTTGAAACCATTCAGTAATCGTTCAGTATGC

ATAAGTTTTGGCACTTTTAGCCTATAATTAATCTGATCATTATGAACAATATTTAATATGTTCAGTATA

CGTAGCTTCCCTGAATCATCACATATGTTCAGTATACACAATATATAGTTAGAAGATTTAACCACTTG

GCCACCCATGTGATTACTGCCATTGTTTCGAAATTGAAACCATTTTTTTATGTGAAGAAGTCCCTGAA

CCAATTGTATTCAATTGTGAATGAAAAAAAACTTTCTGAAAATAAAGGAGCTTATTGGTTTACATATG

AATTA 
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TCTTCCCCAGTTAAACAATGCCGAAAAAGTCGAAAAAGAAGAAGTTACTGAGCCAACTCTCCTACCA

AGACAGTCCTGACCACGATGTAATAACCGATATGCAGGTCGCGTGCCTGCTCCAGCAAAGCTACAAC

GAGCCAACGGAGAGCCCGACCATAACGGACATATTTGGATCGTCATGCTCGTCGTCCTCCGTTCCCTT

CCCAGGGTCACCATCCGTCGAGTGCGACAGGGATGGGCTGGCCAGGAGGGCCCTCAGAGGGAGGGA

GAGGTGGGTCTTTTGTGCGTCTACCGATCATTTTGGCGCAGGTAAAGGGGCTTTGTCGCTTAAGTTGG

ATCACGAAGAGGTTTTGACCGCTTGGTCGGATAAGGGCTCCCTGTACATCGATGGAGAAGGGCCTCA

GGTCGTGCCCGAGCTTCTTGAAAGTGATGTTATGGAACCTAATATGCAGATATGGGTAGATGTGGGT

AATGGAGCAGGATGGAGAGTACCTGAAATGTGTGGAAGAGAGAGCATGCACAGCAGCAATGGCTGT

TGGGATAGGAAGGAGAGGGTGATGAGATACAGGGAAAAGAGGCAAAGCAGGCTCTATGCTAAGAG

GATAAGGTATGAAGTTCGGAAGCTCAATGCTGAGAAACGGCCACGGATTAAGGGTCGTTTTGTAAAG

AGGACGGATGGTGAGACACATCTTGTAGCATGACTGATAAAAGGAAAGTTAGTTCATCAGTGGCCAG

CTTGGTTCATCTTCCTCTTCTTGTGCATTTATAAAACAGTATATTTAGCAAGCATTTGTCAAAGTGATT

TTGATTGTGTATTAATGAACTAGAAGATGTGAAATGAAATCAGTTGTGTAGTGC 
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CTCCTTTCTCTCTTCACATTTGCATAAAAGCTCTTTGCAAATTCAGTATTACATTACAGAACAAAACG

TACGATTAGAGATATTTTTATAGTAATTGTGGACAGAAGAAAAGAAAATATGTATGCTGAACCTGGA

TTCATGTATCCATTCCTTCCAAGCTACAATAATGCAGAGTTTTCTTATGATACCCATCAAATGGGAAA

TTATGCGCAAAATTCGACGTTCGATTATGATCTAGGAGCAGAAGGAGACTTATTCAAAGCACCTGAA

ACAATTATGATCGAAGACGAACCTCTAGTCACATTAGATCCTCTAAGTGCTGCCTTGACCATTATATC

AAATGGACAAGATGTGATGACTGATACATTCGAAGTTTCTGACATGATAGAGTCACTGCAAAACGAG

CAGCTTAACGACGTGTTCAATGAGTGCAGGAAGGAGCTTTTAGCTAAGTACACAATCAATGATGGTT

TAAATGAAACAGCACCAAATGCCAATGAAGTTCCCATTCAAGGATGCTTTATTTCCAACGCAGGGCA

TTTACAAAAAAGTGTGAGTTCTGGGTGCCTAAATTCTATGGATTGGGTTAGTGATGGTTATAGCCTTG

GACATAACTTTTTAGACTTTCCAAGTGCTGATTTCGAAACTGCATTTGGATTAAGAAGAACATGCAGC

GAAGGCGATATTCAGTCTCTAGGGAACAAAGGATTTGCAAGCAGCATGCCTACATCCTTTGTCAGAC

AACTGACCATCAGCGAACTGAAGTCTGAACAACGAATGCAGAAACTTTCCAGATACAGAGATAAGA

AGAACAAGAGAAATTTCGGAAGAAAAATCAAGTATGCATGTCGGAAGGCATTGGCAGATAGCCAGC

CTCGAGTGAAAGGAAGGTTTGCTAAAACTGAAGATGGGGAGGTCTCAAAACAAGTTAAGTGAAAAA

TGTACAGTATTTTCATGGGGAAAGTGCACCAACAACTAGCGGTGGTCAGGAATTAAGCATGTACAAT

AATCATATGTTGTTTATGTCCTTATGCGTTCCATACTTGCTAGGTGATATAGGATGACCTGAAAATGT

TCTCTGCTTTTGGGG 

>ApCOL11 

AATGAGACTCTAGAAAAATACAACAGAACGAAAAGCAGTGAAAAAGAAAGCAGCGTTTAATAATCA

GTTTGTTCCTTTTATATTGATGTTCACTTGTTCAGCTACTCTCACATCATTTTCATTTCGGCGACTCCTT

CCTCCCTTCCTTCACCATTTGCAGTGACATCCGCCCCCGAACGACACGCACACGACCACATAATCAAC

ATAAACTTTTCCTCCATTCATCCTAATCAAGAGGGAAGTATGTATGCAGAGACTGGGCTCATCTATCC

ATTGCTTCAGAGCTACAATCAAACCGAGTTTTCTTATACGGTGCCTCATACGGAAGACTTCGTACAAA

ATTATGATTTTGATTTCGATCTAGGTGCTGAAGGAGACCTATTCAAAGCACCTGCAACAATAATCGA

AGAACCATTGCTTGCCTTAGACCCCCTAACAACTGCTTTGACTAATATATCAAATGGACAAGATATA

ATGGCTGAAACCATTAAAGCTGCTGATATGGAATCAATGCAGAATGATCAGCTTAATGATGTCCTGT

ATGATTGCAGGAAAGAACTTTTGGCTAAATATGCAATTGATGAAATGATAAGTGAGGTACTGACGGT

AGAACTTCATGCAAATGTGGAAGTTCCTACTCTAGAGAATCTCAAATCAAATATGGAAGGGAATTTA

CATAAAAGCATGAGCAGTGGTTGTCTCAGATCGATGGAATGGGTTGGTAATAATAGCAGTGGTAGGC



 

CGAATTTTCTTGAATTTCAGTCCGTTGATTTCGAAACTGTATTTGGTCTAAGGAGAGCGTTCAGTGAA

GGGGATATTCAGGCCCTGGAATACAGGGGTGCAAACAATGGTAAAACAAGCAGCTTAAGTGGACTC

TTTGATATACAGCTGACTGTTGGTGAGACGAAGTCCGATGAGCGAATGCAACAGCTTATGAGATACA

GAAGCAAGAAGAACAAAAGGAATTTCGGAAGAAAGATTAAGTACGCATGTAGGAAGGCCTTAGCAG

ATAGTCAGCCCCGAGTTCGAGGAAGGTTTGCAAAGACTGGAAACGGCAATGTCTGGAAACAAGCCT

AGTCGAACGAAATTCCTTGTAAGTTACATGTAAAAAGCGTGGTATATTATTTCTCGGACACGTACGC

ATACCCTGAGCTTGCATGCTGCTCAGATGTTTCCAAAAGCTCTAAGGTAACTTGGCAGTGTTCAGTGT

TTGATATTTTACTATATCTTGTTATTATATATTAATCTCTATCCCATTGAAAAGGTTTGTGTAGAAATG

TATCATATGATGTTCAAGACTTTAGTGTCTAATGCTTGCTTAATAAATGGAGTAAAATGGTTATTTCT

T 

>ApCOL12 

ACCACTTGCTAAGCATTTCCAAATAAGATAAGTCAAGGAAAATTAGTTATTGATATTTCAGATCTTTT

TGGTCGGCCAGAATGGAAAGAGAGATCGAAGAGAAGGAGGTTGTGATGATAGATGAAGATGAGAA

AGAGAGCAGCTGTTTTGGGAATAGCAGTAAAAGAAGAAAAAGAGAGACAGGGCTCAAATTTGATGA

TTTTATTTCGAGGGGATCTTTGAGAGTTTTGCTGATTGAAGGAGATGATTCTACCAGACAGATTATTG

CTGCTTTGCTTCGAAAATGCAATTACAAAGTTGCTGCAGTAGCTGACGGACTAAAAGCATGGGACAT

ACTTAAGAAAAAGGCACGTAGTATTGATGTAATTCTCATGGAAGTCGAGTTGCCATCGCTTCCTGGT

GTTGATCTTCTTTCTTTGATCATGGGTCATGAGATTTGCAAACATATTCCTGTTATAATGATTTCCTAC

AATGATTCTGTGAACATGGTTTACAAATGCATGTTAAAAGGAGCAGCCGATTTCCTTGTCAAACCTGT

TCGGAAAAACGAGTTGAGGAACTTGTGGCAACATGTTTGGAGAAGACACAAGTTAAATGATGTCCA

GGATACGATAGAAAATGTTAAAGGCGATGATACCAAGAGAAAGCTCGAGAACCAGGAGAACAATAA

GGAATACAGCGAGAAAAGGAGTTATACTGAGAGTTGTTGTAGAAGTTCGGATATGGAAGCTCAGAG

CATCTTCAAACAAAATAAGCTACCACTTAGTGATACTATGCTTATTTCCGAAAATCCACTTCAAAACT

CCAGAGCACAAGATCATCATGATGGTATAGAGCAAGCAATACCACAACCACTCGAAGAAGAGCACT

CTTGTGCAGAAGTAGAAAACACTGCAAATCAGGATGCAAAACCTACAGAATCTAGTGCTGAAATGG

AGGACCGTACTTGTGTCGATTTGATTGGCGGTATAAATAATCAACAACAATTGTGTTATGGGCTAAC

AGATTCAAATGAGGTTCCCCAGAGTGTAAATTACAGGAGCAAATCAGATTCTCCACCACATTTGGAA

CTATCGTTGAAGAGATACGGACATGCCGGTTATAACATGGAGGAAGACAAATCAGATGGTCATGCTC

TAAACCACTCCAGTTCCTCCCCCTTTTCACTGTATTCTAACAGTAAAAACCAAGTGTCAAGAGAAGGA

ACATGCACACAAAGTGATGCCAATGAATATAATTTTGCTCCTTCTACAAACCAGACGTCACATGATA

CAAGCATTGCTGCCTCTATGCTGAGTAACATTGCAACTAAATGCACTCCTATCAAAGCTATTCCACGA

CAATTTCCATTTGGCGGTACGCTAATGAAACCCACGTTGCATCCAAGGTCTTTTCAGAATTTGTGGAG

TCCAAACGGAACTCAGTCTAATTCAAAATCAGATTACTATGGTTCGAAAACTGAACGTGCGTACAAG

GAGCTTGGAGATGAAGGCAGTGGAATATGCAATGGGAGTAGCACAAATGGCAATAACACCTCGGCA

AATGTATCATACAACGATCGTGTGGAGAAAAAAGAAGTAGATTTGTGCCGCTTGACTCAGAGAGAA

GCAGCATTGAATAAGTTCAGATTGAAGAGAAAGGAGAGGTGCTTTGAGAAAAAGGTTAGATACCAA

AGCAGGAAAAAACTTGCAGAGCAGCGGCCTCGAGTAAAAGGACAGTTTGTGAAACATGTTCAGTCC

TGATGCTCCAACGAGACACACTCATCAACCATGACTAACTTTAACTGGAGAAAAGTACATTCCTTGG

AAGTTAGACATCTTATGTTTTGACCGAAGGTGTAGAGCTACAGCGGAGCAAGAGCTTGTGATAGTTA

ATGCGAGTTTGTTGTACATTCTGTGTGTTTTGTATGTCTTACTAACTTTAGACAAAACCTGTAGACTGT

TCGTTTGTTTGTTTGTTTGTGCTGTCTAGTGACCGCATAATGTACTGCTAATGGTTGCTTATTAGCTTT

CTAAGCATATTATATTGCCTGTGAAGCATTATTCATATTCCAAGCATGTTTTGCTTTCCTTCTTTCA 

>ApCOL13 

CCATGCATGCCACGTCTGCGAAAAGTGCAATTCAATGGTCCCTCCCTGTCAAAATCAGTACAATCAT



 

ACATTAGACATCGGCTGCATAACAAACATGACAGTAACAAAAGCAGCAACAGTAGAACCCCAAAAC

TTAAAAAAAATGGATCAGACTGCAAACGCCGTAAGCGGGAAAACTGCCCGTGCCTGCGATGGGTGT

GCTCGCAGACGAGCTCGCTGGTACTGCGCAGCGGACGATGCCTTTCTGTGTCAGTCTTGCGACTCCTC

CGTTCACTCCGCTAACCTTCTGGCGAGCAGACACGACAGGGTTCGACTTAAGACTTCATCGATGAGG

TCTCCGCTCGCTGAGCTGGTCTCCGAACTGCCAACGTGGCACAGGGGGGACAGGCAGCGGGTCCGGA

CCCCGCGTCATGGAAAGGGTTCGGCCAGGTCCAAGCCAATGATTCTGGTCCCTGATGTGGAAGCGTT

TAATGAGTTTGAGGAAGAGGAGGAGCAGCAGCAGCTTTTGTATGAGGTGCCGGTGTTCGATTCCATC

ATAGAGTTCTGCACGCCGTTGGATTTCGAGGGTGCGGATGGATCGGCGGAGGAGGTGAAGCCAGCA

ACACGGTTTGATACAACGGTGGACGATGGAGATGTAGGTGCAGGAGGGTTCGATCCTACGGACGTG

GAGTTGGCGGAGTTCGCTGCTGATGTGGAGAATATGCTAGGACATGGACTGGATGATGTGGACTCTT

TCTGTATGGAAGGGTTAGGGTTGCTGGAAGGGAAAGAAGGTCCGGGACAGGTGAAGCATGAGCACT

TAGATGAACACCAAGATATGAACTTTCTGGTTAGTATTGAAGATATGGAAATGGAGATGTCTAGAGG

GTCGCTCGACTTCAAATTGGAGTGCGATGGGTCGCACATGACAGGAGAGGAGGTGCATAATCAGCA

AAATGCGTCGATGGGTATAGGATTGAAAATGAACTACGATTCAGTGATCAACGCATGGTCATGCCAA

GGCGGCTCGCCTTGGGCTGATGGGGTCAGGCCACAGCTCAATGCAGATGACTTTTGGTCAAACATCA

TGGTAACTTTACATTTTATAGCACTTATTTATTTTTTAGTTTATTAGAAAAATTCTTAGTGAATCAAGT

TTACTGCTGTAAACTCTAAGTAAGCTAGTTATGTGCTCTACCTACTGTGACACCATACATGAATATTA

ACACTAACCTTTTATAGCGAAGGCTTTTATAGCGTTATTGTTTATAGTGAAGGCTTTTATAGCATTTGC

ATTATGCATATCTTTCTTGACATTTAGGGAACATGGGAAGCACCAATTGGGGAGATGCAAGGAACTA

GTTACGGGTTAGCGATAGGGCAAGTCGGCAATTTCGATGGAGGGAGAGAGGCTAGGGTTTCAAGGT

ACCGAGAGAAGAGAAGGACAAGGCTGTTTTCAAAGAAAATCAGGTATGAAGTGAGGAAGCTTAACG

CCGAGAAGAGACCAAGGATGAAAGGGCGATTTGTCAAAAGGACTTCTTTGCCAACTGTTGCTAATGC

AGCAGCCGGATCTAATGGCTTGCCTTATGCATGACAGAGCCACTGTTCATATATTATGTTTTGCAGCT

GTAGGAGGACAGGTTTTGCAGCTGTTCTTTCCTTTTCTTTTAAGCATATGGTTTTTTTAGCTCGAAGTT

GAGTTTCACCGTATGTACTTGAATTAGCTGCACAGGGACTCAGTCCTAAATTCGCCGACTTTTCGATG

TTTTAAATCGGATGTAAATTTAGTTATGATTTGTAGATTGTTGTATGCTTAGTACCATAGCATATGTGC

TACTTGGTATTAGGAATGTATCTAGTAGACAGAGAGAACTGCTATCATATTTG 

>ApCOL14 

AGAAAAGATGAAGAAATAAAATAAAAAACAAGAGAATGGGAGAGATAACAGGAAAATAAAAGAAG

CCTGCGGTGGTCTGGTTGTGGTTCCCACAGCAAAGCAAGCTGATGAAAGCTTAGGTTGTCTCTTTCCC

TGTTCCATCTCCTCTAAAACCCCTCCCTCCCTCTTCTTCTTAATCCTCCACTTCTTGTTCCAGTAACAA

ATTTCTCAAGTCCCATAGACAACACTCAGTTTCCCATTTCAGCATCGTCCACGGTATCGAGCCTTCTC

TTCTTCTTGCTCTCTTCGGTTCTCTTGTAAGCCATTGCTATTGCCTGTCTGATGGTTAGCTCTGGGTTTA

GGGTTTAACAACTAGTTCATCACCTGTTTTAACTCTTTTCAGCTTCTTCATTCTACTCACCTCATAACA

GTGTTTAGTTTCAAATAAATATGAGTCCTCAGTTAATGTCAATTATCAGCACTGGTGGTAGAACCTAC

GGATTCGATCTTGACATTATAAAATCTCCCTCGCCGCCTTCGGCGATAAGGTCTTCATCTTCTTCTCCG

TCATCCACCATTTCCGATTCTTCAAATTCACCACTTGCAATATCCACAAAGAGAGCGCGTGCTCCACG

TAAAAGACCAAATCAGACATACACCGAAGCCGTGGCTCTTCTCTCAACGATAGACCCCAATCTATTT

TCGGAGAAGAATCTCCTTCATAAACTGTCGAAAAACACGAAATTCTGCTCTTCTTTTCAGTACACATT

ATCCACTTTTCCATTGGTTTACAGCAATCCTACAGAAAATATTTTTCTTATAGAAGATACATCTAGCT

GTTTTAACTACCACCAACTTTCACCTAGATCTGAATTGAAGCCATGTAGTCCAAATGAGAATTCCTGC

ATTGAGTACCAGGAGCCAAACTCACCTGACTATGACGTTGAGTCTATTCTTCATGAGGAAGCAGGAG

AAGGAATAGATAGCATTATGGGAAGTTTGACTGCGGAGCACAGTGAGAGAAGTTTAAGTATGAGTTC

TTATATTAAAAGCTTTAAAGGGTTTGGTTATGGGCCATGGAGAAGCAATGGTAATAATCTGCATCAA



 

GCAATTCGTAAAGGGAACGATGGCGAGTGGTGGAGGAAGACGACGCTAGTGCCAATGAAGGATATA

GTACAAAATTTTAGTGCTGAACCAGTTTCGGTGGAGAAGAAGAAAAAGCATAAGAAGAAAAAGAAA

AAGAAGGTAGAGGAGGAAGTAACAGGGGAGCTTAAAGTAGTAGTGAATAAAAGCACCACAAAAAC

AATAGAAGCAAAAGAAGCTACGACTTCACAACCAGGCACAACTGCTACAAAAGCAGTTAGTTCATT

AGGTGGGCAATCGAAGTCTACTGGTCTGGGGCTTAAATTAAACCATCAAGCTGTTATTACTGCTTGGT

CAGACCATAGCTTTCCATTTGGCAGTGAATCTGGAATTCAAGAATCTTCTTCTGATATTCTCGCTAGG

CTCTCAGGCATTGAATTGGTTCCAGAGGCTGAAGGCGGGGGAATTAGAGAAGCTATAGTGCAAAGAT

ACAAAGAAAAACGAAGAAACCGGCTCTTTTCTAAGAAAATTCGTTACCAAGTTCGAAAGGTGAATGC

TGATCAAAGACCTCGGATGAAGGCAAGTGGTAGATTTGTGAAACGACCTGATCTTATCCAGGAAGAA

ATCGAAGCAGATACGGGCAAATGATGAGTATTTAGATAAAGCTGCCTTTAATTATTTGGAAGAATGA

AGGTATAGACCAGCAACATGAGACTCGTTTTTCATATTAGTAAACGAGGATGATGTTGGGTTCAAGA

GGACTGCGCTGAAACTTCAGAGGTTCCAATCTAGCCTGTTATCAGTTTTTAAACTTTTATAGTAATGT

TGTTACAGTAAACGATTTTGACAAGTCTTTTTTAAACAGAAGAGATAGGAGATTGTATTTTTGGGTGA

GATTAGTAACAATAATAATTGTAGCCATTTTGCAAGCAATGTAGATGCATATTGATTTGGTTAAGTTG

TTTGAAGAGCTAAAGCTCCTCTGAATTCACATATTTATGGAGATACGTTGTAAAATAAAATGAATGTT

TATGGGAAAATTTGAG 

>ApCOL15 

CGCTTCTTTCCATGCCACAATCCACTACACCCAATTGACCACTGTTTTGCAGTAACAGAGATATCTAA

TAATATATTAAGAGAAATATGTATGCCGAGCCCAGGCTCTTATTCCCACTGTTCCAGACCTATCCTCA

TCAAATCGCACATAACAATGATGAACAGCTATGCAATTTCGACAATGGACTCACTTATGATGCTTCCC

TCATGCTAGATTCTGAGGGCCCACCCCTTGGCTGTCATGAACATGAAGGGACACATCTGCCTTGGCTA

ATCATACAGAGGTCGGTGATATGTCCTTCAGTGTACTTCAGGGCACATCTACCCTGTGTCCGGATAAC

ATGATTCAGACATCCAGTATACTAGAATATGATCTTGGTGCTGAAGGTGATCTATTCAAAGCTCCCGA

GCCAATTATTGAAGAACCGACGGTTACATTGGATCCTATGAGTGCTGCCATGACAATTATATCTAATG

GACAAGATGTAATGAACGAAACAATCAAAGTTGCTGACATGGAATCAATCCAAAATGATCATCTACA

AAATGTTTTATACGAGTGCAAGGAAGAGCTTCTGGCTAAATATGCAATAAGCGAACCATTTCCAGTT

ATGCCCGAACTTAAACTTCCAGTATTTCAAACTGAAGAAGTTCCCAGTTTGGAAAAGGTACAATTAA

ACACAGAGGGACAGTTACAGAAAAGTGTAAGCTCTGGCTGTCTGAATTCAATGGAATGGATTGGAA

ATTGCGATTTGAGACCAAATTTTTTAGATTTTCAGGGTGTGGATTTTGAAACTGCCATGGGGTTGAGG

AGGGCATACAGTGAAGGGGACATTCAGGCCCTTGGAAATACCATTGCTTTGAATTTTGCAAATACAA

GCAGCTTCCCTTCTTCATTTGACAGACAGCTAACCATTAGCGAGCTGAAGTCTGAAGAGCGAAAGCA

ACAACTTTACCGGTACAGAAAAAAGAAAAGCAAAAGAAACTTTGGAAGAAAAATCAAGTATGCATG

CAGGAAAGCATTAGCAGACAGCCAACCTAGAGTTCGAGGAAGGTTTGCAAAAACCGACGATTATGA

AGTCACAAAATCACGAAATCAAGTAAAATAATGTGCTAAAAATGAATTAAGAAGTTAGTAGCAGTG

GTTAGCTGAAGTGGTACTATGCTAATGATGGTGATGATGCTGATCTGCCCTTTTGGTATAATTTGCTT

CTTTGTGTATTATTCTACTTTTTTGTAATAAATGTTGTATGTATATTTCCTGAGCTGCGTAAACCTTGT

GTACATTGTATTTTAAGATTGAATAAGTATGCAGCTTTTGAGAAACATCAGTTATTTGATGGGTCAGT

TGCTTGTAGGCTAAATTGCTTCTGTTCATCTAGATTGTTTTATCGGTG 

>ApCOL16 

GATTTTTCTATTCTCTCATTATTTATATCCTTGGATATCTTTTGCAACGCCCATAGACACCTCCTATTTT

ATCTCCATCCGGTCTAAATAAAACCCTCGACTTACAAAATATCTGAATTTGCTAGATCTACTCTGTTC

TTCGTTTTTTTCTTCATCGAAGAGGATTTTGAACTTTGACTAATTCTGCAGAAGCTAGACTGTGGAGA

AGGTATATAATTCTTACTTGGGTTTTGAGACCGATCTGAGCTATTGTTTGTTGTTTGTCACCAATCCAG

GCAGAGGATAAGTAATCAAGCTTTGGTTTTCTTGGAGGCAAACATAATGCGCGACACTGCAAGTTGG



 

ATTTATGCAAGACTATCGCCATCAGCTGTGTTTCTCATTGTTGTCTTTTTGAATCAGGTTGATGGGAG

GTAGTAATTCTCCATATCAGTCGGGCCCTAATGGGTCTGGCAATAATGATATCCTAAACAAGCTTACT

GAAGTTAGAGATGTTATGTCAAATGAAGATGCTTCTAAGATTAATGGGCTGAGTTTGGGTATAAACG

ATAGTCAAAATGGAGCGATCACGACTTTGGCTCCTCAAGTTAGTTTACAACTGCAGCAACAGCACTT

ACCGCCTGGTCCGGTAGTGCGTTGGGATAGAATACTCCCTGTTGGAACAATCAAGGTTTTGTTAGTAG

AAAGCGATGATTCAACACGTCAAGTGGTTAGTGCCTTGCTTCGCAACTGCAGTTATGAAGTTTCTGCT

GCTGCTGATGGTTTACAAGCTTGGAAAATCTTGGAAAATCCCACAAATCATGTTGACCTTGTATTGAC

TGAGGTAACCATGCCAAGCTTGAATGGAATTGGACTTTTATCCAAGATCAAGAGCAATGATGCATGC

AAGAATATCCCTGTGATCATGATGTCATCAAATGATTCTATGGGCACAGTTTTCAAGTGTTTATCTAA

AGGTGCTGTTGACTTTCTAGTCAAACCCATTCGTAAGAACGAGCTTAAAAACCTATGGCAGCATGTTT

GGAGAAGATCTCACAGTTCTAGTGGCAGTGTGAGTGAAAGTGGCATTCATATTCAGAAATCTGGAAA

ATCAAGGAGTGTCAATGAATGCGACAATGTTAGTAGTAGTGACGATGAAGACGATGTAGCAAGTAT

GGGGTTAAATGCAAGGGATGGCAGTGATAATGGAAGTGGAACTCAGAGCTCATGGACAAAACATGC

AGTTGAAATTGACAGTCCACAACCTATGTCTCCTATGGATCAGTTAGCAGATCCACACGATAGCACA

TGTGCACAAGTCATTTCAGATACAGAAGCATTTCCGAACAAACGTGTCCATATGACCGATATCAAGC

ATGGCCAAAAGCAGAAGGAACATTCTGGTATGACAAAATCAATTGCCCTTGTCACTCTTTATTCTTTC

CCATCATAATTGGACTAACGCATAGGACATTGCTTCAAGGAAATTCCTATTATAATTTTTAACTACAA

AAAATTTCCGTTCCAAAAAAGTATCACCATTAATAAATTGTACTATAAAATTCTTGAACTTCACATCG

TACCTGTACGTGTGTGCATAAGCACTCACATGTAAGTGTGTATATTAGTTATAAAACCTGGATTTCGA

CGAAATTAGTATTTCAGATGCAATTGGAAAAAATGTATTCATAAACGATCATATGTTTAAGTTGTATT

GTATGGGTTTTTTTTTTCCCACAAACTTACTTTTGAACAAAAACATCAATAAAAAAATAAACCTGGGT

CGCTCACATTATCATTTATAAGTGTGCCGCATCAAGTGAAATTTTTACTCACAGAGTATTTATTGGAC

AAATATATAATTAGCTGCGAATATTAAATTAGGCCTATATCAAAATATGATCATTAATATAACTAGCT

ACATCAATAGTAATCTATTTTTATACAACCTGTTGCGACTCATCTAGATTAGCTGGAGCATGATGATG

TGCTTCAGCTAACACATACACACAAGTCGAACTCACAATCTTTGAAACACTTTCCAACATCATGACA

ATATTACCGATAACCAATGGGCTGAGTGGCATTAGAAAAAGAGCAACAAATTAAATTTTGGGTTAGG

GCAACCCATGCCGTTGGGTTGCCCCAATATATATGTATGTTTGTGTGTGTGTGTGCACACATGCGCAC

GTCCATGCGTGTATGCGTAGCTACACCCTCGTCTGGTGTTTATCCTTCAACTATAATATGGTAAACTC

TAGAATTTAGACTGATGTTACAAAATACTCACAGACAGAGGGATGCGTGTGTTTGTGTGTTTACGCTG

TTGCCCTAGTGCTGGAGGCCACCTAACCACTATGGAATAATAGCATGATCAAACGAAAATAATAAGC

GCCTGTGATGTCTGGAACTAAGACAGATTATACCTTTGCAAATAATGACAGTATACTTATTATTCTTC

CAGTACAGCATTTGCTTTTATATTATTCTGTCCTGCAGATGAACTCATGGGAAAAGATTTGGAGATAG

GAGTGCGAAGAACAAGTGAATCACATCCAAAATTCTATCACACGAAGACGAAGTCTACCAAACAAG

TAGACATGAATGTGGATTACCATTCTGAAATTGAAACTACCAAAAAGAAGAAGAATGAAGATGCATT

TGTTGAAGACACCAAAGCTGCTTATTTAATGTTTGGAATTACTAATAACGCTGATACACAGCCGATTA

ATGATACTGATCAACCAAGTAAAAAAGATAACTTAGAGGGCTCTACTGATCTGCCATCACTTCGGCT

GAGTTTAAAGAGATCAAGATTACCTAGTGAGGACACAAACCCTACACATGATGAGCGCAATATTTTG

AGACGCTCTGATCAATCAGCATTCTCAAGGTACCGTAACTCTGCAGCATCAACTCAAGCACAAACAG

CGTGTGTGGGAAGTTGTTCACCAGTTGACAATAGTTCTGATGTGCTAAAATCAGAGTCTAGGCAAGA

CATGGTTTCAAATTCAAACCCTGTTATTTTAAAGCAAGGTTCAAATGAGAGCAGTGATAACAACGAT

ATAGGTTCCACCACCAATCCAGCTACATGTAAAGAAAAGGCGTCATCCATAGTGTTAATGAAAGGTA

ATCACCCCTCTGCTTTTCATCCTGTCCAAATTCAGACGTCACCTCAGCCAATTACTCAAGAAAATACC

AATGAGTCCGATGCTGCCAAAATTCAATACCAAGTGCAGCATCACCATCACCATTACCACCATCACC

ATCATCATGTTCATAAAACGCAGAATTCATCAGAAAACGATGAATTAGCAGCTAAGAACATGAAAGC



 

CTCCTCTGCCTATGTGAGTCCAGTTGAAGGAAATGGGAGCAATTCTGGAAGTAATGGGCAGAATATA

AGTGGGACAATTGCTGAAAATGCTAATGGTGCTTCTGAAAAAGGTGCTGGGAATGTAAATGGAAGTG

GCAGTGGAAGTGCTAGTGGCGTAGATCAGAATAGAATTGCACAGCGAGAGGCAGCTTTGATCAAGTT

TCGACAAAAAAGGAAAGAAAGGAATTTTGAGAAAAAGGTTCGCTATTACAGCAGGAAAAAACTTGC

AGAGCAGAGACCTCGTGTGCGTGGGCAGTTTGTTAGGCAACCTTCTGTCCCAGAATCGAAAGGCCGA

GGAGGCAATAGTTGACAATCAATATTTAGGCGGCTGATACTTTATGAACATGTATGTTCTGTTAACTT

TAGGGTGTCTAAAATTCTTGGAGCAAGGAAGGTCTTTGTTATTACTGGATTGCCAGAATCGTTTGCTT

TGGCGTACTTTAGCATTTTTAATTTACATGGTTTGCTGCTTCAAATTGTTAATGACTATTTTATGTGTA

TGATTGTCTGCATAAGATATTGTTCATCATCCGCTTCTAATAGAAATAAGTTCATCGCTTTCTTCGCCT

TTGGTTTTGTTTGATCTTGGACTCCATCTGTTCACTTGGTAATTACGATGCTTGCTTATCGTCTCTGCTT

TGTTTGCA 

>ApCOL17 

CTCCATTTTGCATTTAAAGTAACGAAAAAAAAAATGGAGGGAGCAGATGAATCCAAGAGCAAAGAA

GAGGCGATTAGCGGTGGAGATTCTTCTAAGCAGGTGATGAGATGGGAAAGCATCTTGCCTCGTAAAT

CGCTGAGAGTACTGCTTGTTGAGAGCGACGATGCCACGCGGCATATCGTCACCGCTTTGCTCAGGAA

GTGCAATTACCGCGTTGCGGCTGTTGCGGATGGAATGAAAGCATGGGAAGTGATGAAGGAAAAGAA

ATATATATTTGATCTAGTTTTAACTGAAGTCGAGGTGCCTACTTTGTCAGGGACTGGGCTTTTGACAA

AGATTATGGAAGCCAAAGAATGCAAGAATATACCTGTTGTCATGATGTCCTCTCATGACTCTGTGAA

CGTTGTTCTTAGCTGCATGCTTAAAGGTGCCGTTGATTTTCTTGTGAAGCCTGTTAGAAAAAATGAGC

TGCGAAACCTCTGGCAACATGTTTGGAGGAGACATTGTGTATCAAACAGCTCTTTAAATGCATCAGA

TAATACTACTGCGAGTAATCAAATTAGTGTGAACGTTGGTGATAGATCTAAGAGTGATGAAAACAAT

GATGAAAAATGCGATGCTCAGAGTTCTGGTAATAAGCAAGATGAAAATCACGAGAGCATGCAAAAT

CCTGACCAGCATTCTCAATCTGAAGGTATACATATGGATAATGTGGAAGTAAGCCGACTAACTGGTA

AATATCTCAGTTTAGAGAAAATAGCACCAAGTATAGCTAATGATTATTCTGTGGCTAACAAAAAAGA

ACAAAGCCATTCATGCACTATTTCACATCGTAGGGAAGCGGACATTGATCTTATGAGAGAAATTGGT

GGAACATATGATCCTAGGTTGTGTACTGAAAACCACTCTCCAAACCCTGATAGTTCCGTACCAAAGA

TGATTGTGTTTGTTGAGCCCAAGTCTGACGGACAACGTACCTTTTCTATGTTAAAAAATGATACTGTT

GAGGGTGCATATTTTGGAACTGCACATTCATCTTTTGCAGATGAAGACTCGACTGTGGTTACTACACC

AGTATTAGAACTTTCTTTGAATAGACCAGAGTCTGCTGGTTGTGGGCAGCTTGAGATTAAAAAAAGG

AATATCATTAAACCATCAGTTGCCTCAGCCTTTTCAAGGTATGATGATAAAAGGGCTCAGCGTTCAAC

CGTACATGTTGAAATGTTAAATACTCGCGAAAAGAACACATCCATCACATATACAGATAAAAGATCA

TCAGCGCAGGGAAACAAAATTGAAACTACAATTTATTTTCAAGTCTCTTCTACCAACGATGAGAAAT

CCAGTTTACCTCCGCAACCTAAAAGAAATACTAATGTTAATCCTATTCAGTACCCTCAATTTGGTTTC

CTTCCTATTCCTTTCGGATCATTACCTTACCATAACTTATGCCAAGGATACGGATCTTTAATGCAACCT

GTGCTTCTAAATGAACAGAGTCCTTCTATGCATGCAATTGATATATCCGGATCAAGAGATCTGAGTG

AGCTATGTTATGTTAATGAAAATACATACAATAACGATAGCTATAGCCATGCATTTGTTAAATTAAAT

GGAATTGATGATACCAAAAGGACTGAAGATGAAACAAGAGATTTTGGAGTTTCTGTTGATAGTGCGA

ATGGGACTACTCTACAAATGCCGGATCGGTCACGACGCGAAGCTGCATTGCTTAAATTTCGATTAAA

ACGAAAGAATCGGTGCTTTGAAAAGAAGGTAAGATATCATAGTCGGAAACAACTCGCTGAGCAGCG

CCCGAGAGTAAAAGGTCAGTTTATAAGTCAGAAAGTTACAAAGAGCTCAACGACAGAATCAAATTG

CTGACACTGAGCAATGCACATATGTCGTACAGCAATCTTTCAAATTTGCTGCTTACTGTAAGGGTAGT

GCATTATATTGGAATAGGTACTTACTCAGTTAGCGGTTATTAGATTCAACCAATTGTATTCGGCATGG

GTAACTTTCAATAATAATAGAAAACTAATTATAATATGTATGTTTCTTACACCTAATATGATTTATAT

TCGCGGTTAAGTTCTATTTTGAGATACATGCTGGGAGATTAGGTGTTGAAATCGGTGCTTTTCAAGAG



 

CTTTCATACCGCTGATTTATTTTTCTCGGAGAAGCACATTAAGGTAATGTCATCTAACAATCAATTTT

GTAGGTCAACAAATAACAAGTGTACTTCTGATTATTCTGTGTTTTCATCTGCATGTTAGTCTTTTGTTG

GTGAACATGTTGTGCACAGGTGTAAAACCATGTACATGTTTTTGGGGGTTGGACATGCCTTTTACTGG

AACATATGCATGTTTGGAAGACATTTTCTAACATTACTTCCGTGGTTTGTGCTATTTTTATTTTGCATT

GTTGCCTTGATGGTAATGACTAGTTTTTCAATAAATTGATTAATTTTTATATGGAACACCAACTTACA

TTTAGTAGTGATTTTCCATATTAGATATTGTTTACCATAAAAACGTGAGTAACTTCAACCGTGCAA 

TTTGGGTTTATGTTACTACGAAATCGTATCTCGTTTTGATTTGAGACACGCCTTGTTAACCAGCGGCA

ATTATCAACAAGCTGTTATAGATTAGTTCAAATCCTTTATGTCCAAGCTTTCTGTTCTCATATGCGAAC

TGTTTATCAATCAATCATTTTTATATTATTACTATCATCAACTTTGATGGGTTTACACGTTAATTAGTT

TGATTCGGTGCAGAGGACCAAAAAGACAATACAATTATTTGTCTTTTTAGTTTAATATAGAATACTTA

TGGCAAATGGTTTGAATTAGGCTCGGAATTTCGATATTGAAATGTTTCAAAGATTTGGAGACATGCTT

GGAATGAGAGGGGAAGAGATTTCAGAAATTTACTGTGCAAGGTATTTCTGAAAGTTGTAGTACAAGA

TGCATAAGGAGAGATTGATACTGAACGTTATTTAGGTTGGTACCGACATGTCTTGTGGCACAGCAGA

GTGACTTTGAAATTTGGTTGAGTAGCAATTGGTAAAATGGCTGTCTTGAAATCGATTTTAGTAGAAAT

AGTTGAAGGTCTCCGAAAACCTCAGCAAAAAGGGATAAGTACTACTGGAAGCGTTAAAACTTCCTTG

TAACGGCCTCTCATTTTAAAGTTGAAAGTGCTTGGAGCTTCGTGGACTGATGTTAGAAGACAAGCTAT

AAGAGATACAGAGGGATTTACACGAGCAAATTCGATCGGCACCAACATAACTCATGTTTGTACCGAC

AGTGGCAGAGCTAGAGCCTAGAAGCAATAGGATATAATATATGCATATTAGCTCAGCTAGGGCCAAT

ATAGTAAGCTTAGCAGCGCTAACATCAAGAAAAGCGGTGTTATAGAAGAAAAAGTAAAATTTCAGA

TGGGGCCTTGGCCTTAGCTGAGGTGTGCTTAGCTCTGCCCTTGGGTACCGACATGATTCATTTTGATA

CCGATATGATCCGGGTGGTATTTTAAAGAAAAACGTTAGGTAGTAAAATTAAAGTGGATGTAGGGTG

GAAAATTTGCTGAACCAGTGTATGACTCATCTTCATTCCTTTGTTTATTTTGATATATCTTTATTGCTT

AGCATTCGTCTGATATTCGGGTACTATGTCAATTTGTTGTGTGGATTTTTTTGTGGTTTCACCAAGAAA

TTGTTGGATTTGAGAGTTTAAAGCTTGGGAACTGAAGGGATGAAGACGTGCTACCAAAGCAACTAGA

GCATGGAGCAGACAAGGGGTGTCATCAAGTTCAAATCTAACAGTTTAAGTGAGGGCAGAAGAAATT

GACTTATGCTGTACAGCCACATTTCAAGTTCGGCATAGACAAGTTTCAATAATAATTGAAGTTTATTT

CAGTATGTGTGTTTCTTCCACGATTCATATTCAGGGTTGGTTTTTGTTTCTGTTTC 

 

Fig. 5 Suppl. The cDNA sequences of the 17 ApCOL genes and their predicted proteins. 

 


