Supplemental Table 1. Primer sequences used in cellular localization and Real-Time PCR experiments.

, o . Amplicon

Primer Name Direction Primer Sequence Size (bp)
AtTIL-F1 Forward 5’-CAATCTAGAACTATTTGCCGAAGAGAGA-3’ 560
AtTIL-R1 Reverse 5’-GCAGATCTATGACAGAGAGAAGAAAGAGATG-3’
AtTIL-F2 Forward 5’-TACCATGGTGACAGAGAAGAAAGAGATG-3 560
AtTIL-R2 Reverse 5’-TACCCATGGATTTGCCGAAGAGAGA-3’
AtTIL-F2 Forward 5’-TACCATGGTGACAGAGAAGAAAGAGATG-3’ 460
AtTIL-R3 Reverse 5’-TACCATGGCACTCTGAGGAGTCTTGTG-3’
AtTIL-F3 Forward 5’-ATAGATCTGACACACCACCTGAGTCC-3’ 100
AtTIL-R4 Reverse 5’-CAATCTAGAACTATTTGCCGAAGAGAGA-3’
TaTIL-1 FAM | Forward 5’-CACGTCAAGGAGGAAGGCTACGACG[FAM]G-3’ 131
TaTIL-1 Reverse 5’-CATTTACCAAAGAGCGACTTGAACC-3’
TaTIL-2 Forward 5’-TACATGGGCCGGTGGTACG-3’ 43
TaTIL-2 FAM | Reverse 5’-GATCGGACGGGAAGCACGCGA[FAM]C-3’
TaCHL Forward 5’-GCAAAGGACACCAGCTTTATTCAGATATAC-3’ 175
TaCHL FAM | Reverse 5’-GACCAGACATCATCTCCGCAAGCTGG[FAM]C-3’
TaVDE Forward 5’-GCTCAAGGAATGCAGGATCGAG-¥ 63
TaVDE FAM | Reverse 5’-CAACCTGCTGCACATGATGGG[FAM]TG 3’
TaZEP FAM Forward 5’-CAGCATGTTGGAATGCCTTTGATGC[FAM]G-3° 59
TaZEP Reverse 5’-AGCTTTGAGCTGTTGCCACCT-3’
18S RNA JOE | Forward 5’-GAACATCGGTCTGTGATGCCCTTAGATGI[JOE]TC-3’ 23
18S RNA Reverse 5’-GGCCAAGGCTATATACTCGTTGAATAC-3’




Supplemental Table II. Lipocalins and lipocalin-like proteins used for the alignment (suppl. fig. 7).

Protein Species Abbreviation Accession Clade
numbers*

Outer membrane lipoprotein Vibrio cholerae Vcho.Lpro X64097 I
Outer membrane lipoprotein Escherichia coli Ecol.OML AE000487 I
Outer membrane lipoprotein Citrobacter freundii Cfre.OML U21727 I
Outer membrane lipoprotein Gloeobacter violaceus GvBlc BACS88907 I
Putative lipocalin Dictyostelium discoideum  Ddis.Lip C24642 I
Lipocalin Debaryomyces hansenii DhLip CAG88663 I
Temperature induced lipocalin 2 Triticum aestivum TaTIL-2 I
Temperature induced lipocalin 1 Triticum aestivum TaTIL-1 AAL75812 I
Temperature induced lipocalin Arabidopsis thaliana At TIL BAB10998 I
Lipocalin Porphira yezoensis PyLip II
Outer membrane lipoprotein Magnaporthe grisea MgBlc EAAS1774 II
Schistocerca americana Schistocerca americana Same.Laz U15656 II
Lipocalin Drosophila melanogaster ~ Dmel.Lip AC004439 II
Lipocalin Arabidopsis thaliana At CHL AAK59669 I
Lipocalin Triticum aestivum Ta CHL II
Crustacyanin 1 Homarus gammarus Hgam.CRC2 P80007 II
Crustacyanin 2 Homarus gammarus Hgam.CRC1 P80029 II
Insecticyanin A Manduca sexta Msex.IcyA X64714 II
Galleria mellonella Galleria mellonella Gmel.Gall X64715 II
Bilin-binding protein Pieris brassicae Pbra.Bbp X76568 II
Apolipoprotein D Mus musculus Mmus.ApoD  X82648 II
Apolipoprotein D Homo sapiens Hsap.ApoD  J02611 II
Purpurin Gallus gallus Ggal Purp M17538 III
Retinol-binding protein Xenopus laevis Xlae.RBP J02718 I
Retinol-binding protein Oncorhynchus mykiss Omyc.RBP1 P24774 III
Retinol-binding protein Gallus gallus Ggal. RBP X77960 III
Retinol-binding protein Homo sapiens Hsap.RBP X00129 III
Beta-lactoglobulin Trichosurus vulpecula Tvul.BL U34289 v
Pregnancy protein 14 Homo sapiens Hsap.PP14 M61886 v
Beta-lactoglobulin B Bos taurus Btau.BLB X14712 v
Beta-lactoglobulin B Sus scrofa Sscr.BLB X54976 v
Epididymal secretory protein Mus musculus Mmus.Lenll  AAQ81972 M
Endometrial P19 protein Equus caballus Ecab.p19p X98459 M
Epididymal secretory protein Homo sapiens Hsap.Lcn9 AAQ81975 M
Epididymal secretory protein Lacerta vivipara Lviv.ESP X63151 M
Quiescence-specific protein 21 Gallus gallus Ggal.QS-21  M55644 V/M
Choroid plexus lipocalin 1 Xenopus laevis Xlae.cpll X84414 \Y%
Choroid plexus lipocalin Bufo marinus Bmar.lip Q01584 v
Prostaglandin D synthase Homo sapiens Hsap.PGDS  M61900 \'%
Prostaglandin D synthase Mus musculus Mmus.PGDS X89222 \%
Epididymal secretory protein Mus musculus Mmus.Lenl2  AAQ63836 \Y
Epididymal secretory protein Homo sapiens Hsap.Lecnl2  BC041168 \%
Neutrophil gelatinase lipocalin Homo sapiens Hsap.NGAL X83006 \'%
Neutrophil gelatinase lipocalin Mus musculus Mmus.NGAL P11672 \%
Alpha-1 microglobulin Xenopus laevis Xlae.Almg  D87752 VI
Alpha-1 microglobulin Mus musculus Mmus.Almg D28812 VI
Alpha-1 microglobulin Homo sapiens Hsap.Almg  X04494 VI
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* Accession numbers are not yet available for proteins reconstructed in this study.



Supplemental Table III. FASTA files of lipocalins and lipocalin-like sequences used in
the alignment presented in suppl. fig. 7.

>Mmus .alGP
ONPEHVNITIGDPITNETLSWLSDKWFFIGAAVLNPDYRQEIQKTOMVEENLTPNLINDTMELREYHTIDD
HCVYNSTHLGIQRENGTLSKYVGGVKIFADLIVLKMHGAFMLAFDLKDEKKRGLSLNAKRPDITPELREVFE
QOKAVTHVGMDESEIIFVDWKKDRCSQQEKQOQLELEKETKKDPEEGQA

>Rnor.alGP
IONPEPANTLGIPITNETLKWLSDKWEFYMGAAFRDPVFKQAVQTIQTEYFYLTPNLINDTIELREFQTTDD
QCVYNFTHLGVQRENGTLSKCAGAVKIFAHLIVLKKHGTFMLAFNLTDENRGLSEFYAKKPDLSPELRKIFQ
QAVKDVGMDESEIVFVDWTKDKCSEQQKQOLELEKETKKETKKDP

>Hsap.alGP
QIPLCANLVPVPITNATLDOQITGKWEYIASAFRNEEYNKSVOEIQATFFYFTPNKTEDTIFLREYQTRQDQ
CIYNTTYLNVQRENGTISRYVGGQEHFAHLLILRDTKTYMLAFDVNDEKNWGLSVYADKPETTKEQLGEFY
EALDCLRIPKSDVVYTDWKKDKCEPLEKQHEKERKQEEGES

>0cun.alGP
QODPACANFSTSPITNATLDQLSHKWFFTASAFRNPKYKQLVOHTQAAFFYFTAIKEEDTLLLREYITTNNT
CFYNSSIVRVQRENGTLSKHDGIRNSVADLLLLRDPGSFLLVFFAGKEQDKGMSFYTDKPKASPEQLEEFY
EALTCLGMNKTEVVYTDWTKDLCEPLEKQHEEERKKEKAES

>Hsap.RBP
ERDCRVSSFRVKENFDKARFSGTWYAMAKKDPEGLEFLODNIVAEFSVDETGOMSATAKGRVRLLNNWDVCA
DMVGTFTDTEDPAKFKMKYWGVASFLOKGNDDHWIVDTDYDTYAVQYSCRLLNLDGTCADSYSEVESRDPN
GLPPEAQKIVRQROQEELCLARQYRLIVHNGYCDGRSERNLL

>Ggal.RBP
ERDCRVSSFRKVKENEFDKNRYSGTWYAMAKKDPEGLFLODNVVAQEFTVDENGOMSATAKGRVRLENNWDVCA
DMIGSFTDTEDPAKFKMKYWGVASFLOKGNDDHWVVDTDYDTYALHYSCRELNEDGTCADSYSFVEFSRDPK
GLPPEAQKIVRQRQIDLCLDRKYRVIVHNGECS

>Xlae.RBP
EXKNCRVDNFEVMKDEFNKERYAGVWYAVAKKDPEGLFLLDNIAANFKIEDNGKTTATAKGRVRILDKLELCA
NMVGTFIETNDPAKYRMKYHGALAILERGLDDHWVVDTDYTTYAITYACRRRNLDGTCRDSYSEFVESRDIN
GLPSESQRIVRRRQEQLCLDRKYRVVVHNGYCETN

>0Omyc.RBP1
SDCQVSNIQVMONEFDRSRYTGRWYAVAKKDPVGLFLLDNVVAQFSVDESGKVTATAHGRVIILNNWEMCAN
MFGTFEDTPDPAKFKMRYWGAASYLQTGNDDHWVIDTDYDNYAIHYSCREVDLDGTCLDGYSFIFSRHPTG
LRPEDQKIVTDKKKEICFLGKYRRVGHTGFCESS

>Ggal.Purp
QTCAVDSEFSVKDNEDPKRYAGKWYALAKKDPEGLFLODNISAEYTVEEDGTMTASSKGRVKLEGEFWVICAD
MAAQYTVPDPTTPAKMYMTYQGLASYLSSGGDNYWVIDTDYDNYAITYACRSLKEDGSCDDGYSLIFSRNP
RGLPPAIQRIVRQKQEEICMSGQFQPVLQSGAC

>Tatil-1
MAAKKSGSEMGVVLGLDVARYMGRWYEIASEFPNFFQPRDGRDTRATYELMEDGATVHVLNETWSKGKRDE I
EGTAYKADPASEEAKLKVKEFYVPPFLPITIPVVGDYWVLYVDDDYQYALVGEPRRKSLWILCRKTHIEEEVY
NOQLLEKAKEEGYDVAKLHKTPQOSDPPPESDAAPTDSKGTWWFKSLFEGK

>Attil
MTEKKEMEVVKGLNVERYMGRWYEIASFPSRFQPKNGVDTRATYTLNPDGTIHVLNETWSNGKRGFIEGSA
YKADPKSDEAKLKVKEYVPPFLPIIPVTGDYWVLYIDPDYQHALIGOQPSRSYLWILSRTAQMEEETYKQLV



EKAVEEGYDISKLHKTPQSDTPPESNTAPEDSKGVWWEKSLEGK

>Tatil-2
MAAMKVVRNLDLERYMGRWYEIACFPSREFQPKDGANTRATYTLGPDGAVKVLNETWTDGRRGHIEGTAFRA
DPAGDEAKLKVREYVPPFLPVFPVTGDYWVLHVDDAYQFALVGQPSRNYLWILCRQPOMDSEGVYEELVER
AKEEGYDVSKLRKTPHPEPTPESQDAPKDGGLWWIKSLFGK

>AtZEP
CITGDRINGLVDGISGTWYVKFDTFTPAASRGLPVTRVISRMTLOQILARAVGEDVIRNESNVVDFEDSGD
KVTVVLENGQRYEGDLLVGADGIWSKVRNNLEFGRSEATYSGYTCYTGIADFIPADIESVGYRVFLGHKQYF
VSSDVGGGKMOWYAFHEEPAGGADAPNGMKKRLFEIFDGWCDNVLDLLHATEEEAILRRDIYDRPGETWGK
GRVTLLGDSTIHAMQPNMGQGGCMAIEDSFQLALELDEAWKQSVETTTPVDVVSSLKRYEESRRLRVAIIHA
MARMAAIMASTYKAYLGVGLGPLSFLTKFRVPHPGRVGGREFFVDIAMPSMLDWVLGGNSEKLOGRPPSCRL
TDKADDRLREWFEDDDALERTIKGEWYLIPHGDDCCVSETLCLTKDEDQPCIVGSEPDQDEPGMRIVIPSS
QVSKMHARVIYKDGAFFLMDLRSEHGTYVTDNEGRRYRATPNFPARFRSSDIIEFGSDKKAAFRVKVIRKT
PKSTRKNESNNDKLLQTA

>0OsZEP
CVTGDRINGLVDGISGSWYIKFDTFTPAAERGLPVTRVISRMTLOQILARAVGDDAILNDSHVVDEFIDDGN
KVTAILEDGRKFEGDLLVGADGIWSKVRKVLEGOQSEATYSEYTCYTGIADEVPPDIDTVGYRVFLGHKQYF
VSSDVGAGKMOWYAFHKEPAGGTDPENGKNKRLLEIENGWCDNVVDLINATDEEAILRRDIYDRPPTENWG
KGRVTLLGDSVHAMQOPNLGQOGGCMAIEDGYQLAVELEKSWOQESAKSGTPMDIVSSLRRYEKERILRVSVIH
GLARMAATIMATTYRPYLGVGLGPLSFLTKLRIPHPGRVGGREFFIKYGMPLMLSWVLGGNSTKLEGRPLSCR
LSDKANDQLRRWEEDDDALEQAMGGEWYLLPTSSGDSQPIRLIRDEKKSLSIGSRSDPSNSTASLALPLPQ
ISENHATITCKNKAEFYVTDNGSEHGTWITDNEGRRYRRTSELPCPFPSLGCH

>TaVDE
PDPSALVKNFNMADFRGKWYISSGLNPTFDTFDCQLHEFRLEGDRLVANLAWRIPTPDTGFEFTRGAVQREV
ODSSQPAILYNHDNEYLHYQODDWYILSSKIENKDDDYIFVYYRGRNDAWDGYGGAVVYTRSKELPETIVPE
LERATKSVGRDEFSTFIRTDNTCGAEPPLADRIERTVEKGEKLIVDEVKEIEGEIEGEVKELEREEETLVKR
LADGIMEVKQDVMNFFQGLSKEEMEILDQLNLEATEVEELFSRSLPIRKLR

>AtVDE
PDPSVLVONEFNISDENGKWYITSGLNPTFDAFDCQLHEFHTEGDNKLVGNISWRIKTLDSGEEFTRSAVQOKE
VODPNQPGVLYNHDNEYLHYQODDWYILSSKIENKPEDYIFVYYRGRNDAWDGYGGAVVYTRSSVLPNSIIP
ELEKAAKSIGRDESTFIRTDNTCGPEPALVERIEKTVEEGERIIVKEVEEIEEEVEKEVEKVGRTEMTLEQ
RLAEGENELKQDEENFVRELSKEEMEFLDEIKMEASEVEKLEGKALPIRKVR

>TaCHL
MMTKGMTAKNEFDPVRYSGRWEFEVASRKGGFAGQGQEDCHCTQGVYTFDEKAGAIKVETFCVHGSPDGYITG
IRGKVQCLSQEDMAGAETDLEREEMISSKCFLRFPTLPFIPKLPYDVLATDYDNYAVVSGAKDTSEFIQIYS
RTPNPGPEFIEKYKSYAAGEFGYDLSKIKDTPQODCEVSSDQLAEMMSMPGMDQALTNQFPDLKLKSSVAFEFDP
FTSVTQTLKKLAEVYFK

>AtCHL
MMMMRGMTAKNEDPVRYSGRWEEVASLKRGFAGQGQEDCHCTQGVYTEFDMKESAIRVDTFCVHGSPDGYIT
GIRGKVQCVGAEDLEKSETDLEKQEMIKEKCFLRFPTIPFIPKLPYDVIATDYDNYALVSGAKDKGEVQVY
SRTPNPGPEFIAKYKNYLAQFGYDPEKIKDTPQODCEVTDAELAAMMSMPGMEQTLTNQFPDLGLRKSVQED
PFTSVFETLKKLVPLYFK

>Mmus . ApoD
ONFHLGKCPSPPVQENFDVKKYLGRWYEIEKTIPASFEKGNCIQANYSLMENGNIEVLNKELSPDGTMNQVK
GEAKQSNVSEPAKLEVQFFPLMPPAPYWILATDYENYALVYSCTTFFWLFHVDFFWILGRNPYLPPETITY
LKDILTSNGIDIEKMTTTDQANCPDFL

>Hsap.ApoD
QAFHLGKCPNPPVQENFDVNKYLGRWYEIEKIPTTFENGRCIQANYSLMENGKIKVLNQELRADGTVNQIE



GEATPVNLTEPAKLEVKEFSWEMPSAPYWILATDYENYALVYSCTCIIQLFHVDFAWILARNPNLPPETVDS
LKNILTSNNIDVKKMTVTDQVNCPKLS

>Sscr.VEG
AQEFPAVGQPLODLLGRWYLKAMTSDPEIPGKKPESVTPLILKALEGGDLEAQITFLIDGQCQDVTLVLKK
TNQPFTFTAYDGKRVVYILPSKVKDHYILYCEGELDGQEVRMAKLVGRDPENNPEALEEFKEVARAKGLNP
DIVRPQQSETCSPGGN

>Cfam.flp
ODTPALGKDTVAVSGKWYLKAMTADQEVPEKPDSVTPMILKAQKGGNLEAKITMLTNGQCONITVVLHKTS
EPGKYTAYEGQRVVFIQPSPVRDHYILYCEGELHGRQIRMAKLLGRDPEQSQEALEDFREFSRAKGLNQET
LELAQSETCSPGGQ

>Rnor.VEG2
AQAFPTTEENQDVSGTWYLKAAAWDKEIFTPDKKFGSVSVTPMKIKTLEGGNLQVKFTVLISGRCQEMSTV
LEKTDEPGKYTAYSGKQVFTVYSIPSAVEDHYIFYYEGKIHRHHFQIAKLVGRNPEINQEALEDFQONAVRA
GGLNPDNIFTFIPKQSETCPLGSN

>Hsap.VEG
AHHLLASDEEIQDVSGTWYLKAMTVDREFPEMNLESVTPMTLTTLEGGNLEAKVTMLISGRCQEVKAVLEK
TDEPGKYTADGGKHVAYIIRSHVKDHYIFYCEGELHGKPVRGVKLVGRDPKNNLEALEDFEKAAGARGLST
ESILIPRQSETCSPGSD

>Mmus . VNSP1
ODSSFLAFNNGNFSGKWFLKALVSEDDIPINKVSPMLILVLNNGDIELSITHMIYDQCLEVTTILEKTDVP
GQYLAFEGKTHLQVQLSSVKGHYMLYCDGEIEGMRFLMTQLIGRDPQENLEALEEFKVEFTQIKGLVAENLV
ILEQMEKCEPESFYELPSRPSE

>Mmus . VNSP2
LOTYDDLPFISEEDKLSGVWEFIKATVSQRREVEGETLVAFPIKFTCPEEGTLELRHTLASKGECINVGIRL
ORTEEPGQYSAFWGHTLEFYIYDLPVKDHYIIYCESHPFQKISQFGYLIGKYPEENQDTLEVFKEFIQHKGFE
LOEKIGVPEQRDRCIPIHDSAHQDHKC

>Mmus .MUP4
HAEEATSKGONLNVEKINGEWFSILLASDKREKIEEHGSMRVEVEHIHVLENSLAFKFHTVIDGECSEIFL
VADKTEKAGEYSVMYDGFNTFTILKTDYDNYIMFHLINEKDGKTFQLMELYGRKADLNSDIKEKFVKLCEE
HGIIKENIIDLTKTNRCLKARE

>Mmus .MUP5
EEASSERONEFNVEKINGKWESILLASDKREKIEEHGTMRVEVEHIDVLENSLAFKFHTVIDEECTEIYLVA
DKTEKAGEYSVTYDGENTFTILKTDYDNYIMFHLINKKDEENFOQLMELFGREPDLSSDIKEKFAKLCEEHG
IVRENIIDLSNANRCLQARE

>Mmus . MUP
HAEEASSTGRNENVEKINGEWHTIILAFDKREKIEDNGNFRLFLEQIHVLENSLVLKFHTVRDEECSELSM
VADKTEKAGEYSVTYDGFNTFTIPKTDYDNFLMAHLINENDGETFQLMGLYGREPDLSSDIKERFAQLCEK
HGILRENIIDLSNANRCLQARE

>Mmus .mMUP
HAEESSSMERNFNVEQISGYWFSIAEASYEREKIEEHGSMRAFVENITVLENSLVFKFHLIVNEECTEMTA
IGEQTEKRKAGIYYMNYDGFNTFSILKTDYDNYIMIHLINKKDGKTFQLMELYGREPDLSLDIKEKFAKLCEE
HGIIRENIIDLTNVNRCLEARE

>Rnor.a2gl
HAEEASSTRGNLDVDKLNGDWESIVVASDKREKIEENASMRVEFMOQHIDVLENSLGFKFRIKENGECRELYL
VAYKTPEDGEYFVEYDGGNTFTILKTDYDRYVMFHLINFKNGETFQAMVLYGRTKDLSSDIKEKFAKLCEA
HGITRDNIIDLTKTDHCLQARG



>Rnor.a2g3
HAEEASFERGNLDVDKLNGDWESIVVASDKREKIEENGSMRVEVQOHIDVLENSLGEFTFRIKENGVCTEFEFSL
VADKTAKDGEYFVEYDGENTFTILKTDYDNYVMEFHLVNVNNGETFQLMELYGRTKDLSSDIKEKFAKLCVA
HGITRDNIIDLTKTDRCLQARG

>Hsap.Lcn9
QEFDPHTVMORNYNVARVSGVWYSIEFMASDDLNRIKENGDLRVEVRNIEHLKNGSLIFDFEYMVQGECVAV
VVVCEKTEKNGEYSINYEGONTVAVSETDYRLFITFHLONFRNGTETHTLALYETCEKYGLGSONIIDLTN
KDPCYSKHYRSPPRPPMRW

>Cfam.f2p
QEGNHEEPQGGLEELSGRWHSVALASNKSDLIKPWGHEFRVEFIHSMSAKDGNLHGDILIPODGQCEKVSLTA
FKTATSNKEFDLEYWGHNDLYLAEVDPKSYLILYMINQYNDDTSLVAHLMVRDLSRQODEFLPAFESVCEDIG
LHKDQIVVLSDDDRCQGSRD

>Tvul.Lip
LOPECSRSEEDLSDEKERKWEQLSRHWHTVVLASSDRSLIEEEGPFRNFIQONITVESGNLNGEFLTRKNGQ
CIPLYLTAFKTEEARQFKLNYYGTNDVYYGSSKPNEYAKFIFYNYHDGKVNVVANLEGRTPNLSNEIKKRE
EEDFMNRGFRRENILDISEVDHC

>Ccri.Aphr
ODFAELQGKWYTIVIAADNLEKIEEGGPLREYFRHIDCYKNCSEMEITEYVITNNQCSKTTVIGYLKGNGT
YOTOQFEGNNIFQPLYITSDKIFEFTNKNMDRAGOQETNMIVVAGKGNALTPEENEILVOQFAHEKKIPVENILN
ILATDTCPE

>Rnor.0OBP1
HHENLDISPSEVNGDWRTLYIVADNVEKVAEGGSLRAYFQHMECGDECQELKIIFNVKLDSECQTHTVVGQ
KHEDGRYTTDYSGRNYFHVLKKTDDIIFFHNVNVDESGRROQCDLVAGKREDLNKAQKQELRKLAEEYNIPN
ENTQHLVPTDTCNQ

>Mmus . Pbas
VMSLKKKIDGPWQTIYLAASTMEKINEGSPLRTYFRHICVGRRSNQVYLYFFIKKGTKCQLYKVIGRKKQE
VYYAQYEGSIAFMLKMVNEKILLFHYFNKNRRNDVTRVAGVLAKGKLNKEEMTEFMNLVEEMGIEEENVQOR
IMDTDNCPSKIRISITD

>Rnor.Pbas
MMTDKNLKKKIEGNWRTVYLAASSVEKINEGSPLRTYFRRIECGKRCNRINLYFYIKKGAKCQQFKIVGRR
SODVYYAKYEGSTAFMLKTVNEKILLEDYEFNRNRRNDVTRVAGVLAKGROQLTKDEMTEYMNEFVEEMGIEDE
NVORVMDTDTCPNKIRIR

>Btau.alle
AQETPAEIDPSKIPGEWRIIYAAADNKDKIVEGGPLRNYYRRIECINDCESLSITFYLKDQGTCLLLTEVA
KRQEGYVYVLEFYGTNTLEVIHVSENMLVTYVENYDGERITKMTEGLAKGTSFTPEELEKYQQLNSERGVP
NENIENLIKTDNCPP

>Btau.BLB
LIVTQTMKGLDIQKVAGTWYSLAMAASDISLLDAQSAPLRVYVEELKPTPEGDLEILLOKWENGECAQKKI
IAEKTKIPAVFKIDALNENKVLVLDTDYKKYLLECMENSAEPEQSLACQCLVRTPEVDDEALEKFDKALKA
LPMHIRLSENPTQLEEQCHT

>Sscr.BLB
VEVTPIMTELDTQKVAGTWHTVAMAVSDVSLLDAKSSPLKAYVEGLKPTPEGDLEILLQKRENDKCAQEVL
LAKKTDIPAVFKINALDENQLFLLDTDYDSHLLLCMENSASPEHSLVCQSLARTLEVDDQIREKFEDALKT
LSVPMRILPAQLEEQCRV

>Hsap.PP1l4



VPAMDIPQTKQDLELPKLAGTWHSMAMATNNISLMATLKAPLRVHITSLLPTPEDNLEIVLHRWENNSCVE
KKVLGEKTGNPKKFKINYTVANEATLLDTDYDNFLFLCLODTTTPIQSMMCQYLARVLVEDDEIMQOGEIRA
FRPLPRHLWYLLDLKOMEEPCREFE

>Mmus .Almg
DPASTLPDIQVQENFSESRIYGKWYNLAVGSTCPWLSRIKDKMSVQTLVLOQEGATETEISMTSTRWRRGVC
EEITGAYQOKTDIDGKFLYHKSKWNITLESYVVHTNYDEYAIFLTKKSSHHHGLTITAKLYGREPQLRDSLL
QEFKDVALNVGISENSIIFMPDRGECVPGDREVEPTSIAR

>Hsap.Almg
PVPTPPDNIQVQENFNISRIYGKWYNLAIGSTCPWLKKIMDRMTVSTLVLGEGATEAEISMTSTRWRKGVC
EETSGAYEKTDTDGKFLYHKSKWNITMESYVVHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAPQLRETLL
ODFRVVAQGVGIPEDSIFTMADRGECVPGEQEPEPILIPRV

>Xlae.Almg
SPIQPEDNIQIQENFDLORIYGKWYDIAIGSTCKWLKHHKEKENMGTLELSDGETDGEVRIVNTRMRHGTC
SOIVGSYQKTETPGKFDYFNARWGTTIONYIVETNYNEYVIMOMRKKKGSETTTTVKLYGRSPDLRPTLVD
EFROQFALAQGIPEDSIVMLPNNGECSPGEIE

>Ssal.Almg
VPVLPEPLFPIQDNEFDLTKEMGKWHDIAIGSTCPWMQOQRHKGDAAIGTLELQASGTEDKVSMTRSMKKHGKC
EQISGDYELTATPGRLTYHIAKWGADVDAYVVDTNYDEYAIVMLSKOKTGGEKTKSAKLYSRTMELPPTIL
EDFRRLVREQGMADDTIIIKONKGECVPGTEPVAAEPQPEITAP

>Ppla.Almg
LPVLPEPLYPTQENFDLTREVGTWHDVALTSSCPHMORNRADAAIGKLVLEKDTGNKLKVTRTRLRHGTCV
EMSGEYELTSTPGRIFYHIDRWDADVDAYVVHTNYDEYAITIIMSKQOKTSGENSTSLKLYSRTMSVRDTVLD
DFKTLVRHOGMSDDTIIIKQNKGDCIPGEQVEEAPSQPEPK

>Hsap.C8GC
QKPORPRRPASPISTIQPKANEFDAQQFAGTWLLVAVGSACRFLOEQGHRAEATTLHVAPQGTAMAVSTEFRK
LDGICWQVRQLYGDTGVLGRFLLOQARGARGAVHVVVAETDYQSFAVLYLERAGQLSVKLYARSLPVSDSVL
SGFEQRVOEAHLTEDQIFYFPKYGFCEAADQFHVLDEVRR

>0cun.C8GC
RWAQKPRGAPSAISAIQPKANFDAQQFAGTWLLAAVGSACHFLOQEQGHRAEATALHVAPQGAAMAVSTFRK
LDGICWQVSQRYGATGVPGRFLLPARGPRGAVHVVAAETDYHSFAVLYLERARQLSVKLYVRSLPVSDSVL
GAFEQRVAQANLTQODQVLFFPTYGFCEAADQFHILDEVRR

>Xlae.cpll
SLWVGAEVQVOPDFQKEKVLGKWYGIGLASNSNWEFKDRKSHMKMCTTIITPTADGNLEVTATYPKMDRCET
KSMTYFKTEQLGGFRAKSPRYGSEHDMRVVETNYDEYILMYTVKTKGSETNQIVSLFGRDKDLRPELLDKF
ONFAKSQGLADDNIIILPHTDQCMTEA

>Bmar.lip
DVPIQPDFQEDKILGKWYGIGLASNSNWEQSKKQOLKMCTTVITPTADGNLDVVATEFPKLDRCEKKSMTY I
KTEQPGRFLSKSPRYGSDHVIRVVESNYDEYTLMHT IKTKGNEVNTIVSLFGRRKTLSPELLDKFQQFAKE
QGLTDDNILILPQTDSCMSEV

>Mmus . PGDS
QTPAQGHDTVQPNEFQQODKFLGRWYSAGLASNSSWFREKKAVLYMCKTVVAPSTEGGLNLTSTFLRKNQCET
KIMVLQPAGAPGHYTYSSPHSGSIHSVSVVEANYDEYALLFSRGTKGPGQDFRMATLYSRTQTLKDELKEK
FTTFSKAQGLTEEDIVFLPQPDKCIQE

>Hsap.PGDS
QAAPEAQVSVQPNEFQODKFLGRWESAGLASNSSWLREKKAALSMCKSVVAPATDGGLNLTSTFLRKNQCET
RTMLLOPAGSLGSYSYRSPHWGSTYSVSVVETDYDQYALLYSQGSKGPGEDFRMATLYSRTQTPRAELKEK



FTAFCKAQGFTEDTIVFLPQTDKCMTEQ

>Mmus . NGAL
ODSTONLIPAPSLLTVPLOPDFRSDQFRGRWYVVGLAGNAVQKKTEGSFTMYSTIYELQENNSYNVTSILV
RDODQGCRYWIRTFVPSSRAGQFTLGNMHRYPQVQSYNVQVATTDYNQFAMVEEFRKTSENKQYFKITLYGR
TKELSPELKERFTRFAKSLGLKDDNIIFSVPTDQCIDN

>Hsap.NGAL
ODSTSDLIPAPPLSKVPLQONFODNQFQOGKWYVVGLAGNAILREDKDPOKMYATIYELKEDKSYNVTSVLE
RKKKCDYWIRTEFVPGCQPGEFTLGNIKSYPGLTSYLVRVVSTNYNQHAMVEFKKVSONREYFKITLYGRTK
ELTSELKENFIRFSKSLGLPENHIVFPVPIDQCIDG

>Hsap.Lcnl?2
KVLOAQTPTPLPLPPPMOSFQOGNQFOGEWEVLGLAGNSFRPEHRALLNAFTATFELSDDGRFEVWNAMTRG
QHCDTWSYVLIPAAQPGQFTVDHGVEPGADREETRVVDSDYTQFALMLSRRHTSRLAVLRISLLGRSWLLP
PGTLDQFICLGRAQGLSDDNIVEFPDVTGNMVHLOACWAVGTGPAGMSLVDPRGAGPSVYPGSSAPACAQGS
PGSWVPVLNPGSEPPPAAPGPLSWATSSHPGSPVPGHLLPPQVPCPGPPPPAPPAPGPLSRPTSSHPGSPV
LGYLLPPQVPCPGPSPPSGSPVLGHLLPSPIPAHKELGLIPGGALDLSSLPWVAAPA

>Mmus .Lcnl?2
QILESQISAMSQGFPOMTSFQSDQFQGEWFVLGLADNTFRREHRALLNFFTTLFELKEKSQFQVTNSMTRG
KHCNTWSYTLIPATKPGQFTRDNRGSGPGADRENIQVIETDYITFALVLSLRQTSSONITRVSLLGRNWRL
SHKTIDKFICLTRTONLTKDNFLFPDLSDWLPDPQVC

>DhLip
KKEEMPVVEKIELDKYLGKWYEIARKPEFLFQKKCYSNVSAKYSLNDNANINVDNSCYSKDGKLRQAIGEAF
TONPPEFNSKLKVSFLPKAIRFLPIGRGDYWILKIDDNYQTVLVGGPSRKYMWILSRSONHDEIVVQDYLDY
AKEIGFDVSDIIMTKQTNE

>Cfre.OML
CSSPTPPKGVTVVNNFDAKRYLGTWYEIARFDHRFERGLDKVTATYSLRDDGGINVINKGYNPDREMWQKT
EGKAYFTGDPSTAALKVSFFGPFYGGYNVIALDREYRHALVCGPDRDYLWILSRTPTISDEMKQQOMLAIAT
REGFEVNKLIWVKQPGA

>Ecol.OML
CSSPTPPRGVTVVNNFDAKRYLGTWYEIARFDHRFERGLEKVTATYSLRDDGGLNVINKGYNPDRGMWQQS
EGKAYFTGAPTRAALKVSFFGPFYGGYNVIALDREYRHALVCGPDRDYLWILSRTPTISDEVKQEMLAVAT
REGFDVSKEFIWVQQPGS

>Vcho.Lpro
MEILIGATCLGMPESVKPVSDFELNNYLGKWYEVARLDHSFERGLSQVTAEYRVRNDGGISVLNRGYSEEK
GEWKEAEGKAYFVNGSTDGYLKVSFFGPEFYGSYVVFELDRENYSYAFVSGPNTEYLWLLSRTPTVERGILD
KFIEMSKERGFDTNRLIYVQLQ

>Ddis.Lip
ILGGVTYAYNSFKRYIPEGVHAVKPEFYPEKYVGKWYETIARLYTYFEKDLDKITAEYSINKDGSITVVNSGY
NYKKKKRENAKGIAYFVNGSDEGMLKVSFEFGPFYSGYNVIAIDPDYKYALIAGQSFDYMWILSKEPTIPEK
IKNSYLELAKSVGYDITKLIWSKQONENEN

>Dmel.Lip
AVWVAHAQVPFPGKCPDVKLLDTEFDAEAYMGVWYEYAAYPFAFEIGKKCIYANYSLIDNSTVSVVNAAINR
FTGOPSNVTGQAKVLGPGQLAVAFYPTOQPLTKANYLVLGTDYESYAVVYSCTSVTPLANFKIVWILTRORE
PSAEAVDAARKILEDNDVSQAFLIDTVQKNCPRLDGNGTGLAGEDGLDVDDEVSTTVPNAIEKA

>Gmel.Gall
VHEGKCPDFKPVDNENLTAYQGVWYEISKTPNDAEKNGKCGQAEYKLEGEVVKVKNSHVVDGVQKYVEGTA
KFAEDANKSAKLLVTLTYGAVNRESPLNVIATDYONYAIAYTCKYDEKSKSHNDSIWILSRAKKLEGDAKT



AVDNYLKEHAKEIDASKLVQTDEFSEEACKETSTSAVTEPQTKKQ

>Pbra.Bbp
NVYHDGACPEVKPVDNEDWSNYHGKWWEVAKYPNSVEKYGKCGWAEYTPEGKSVKVSNYHVIHGKEYFIEG
TAYPVGDSKIGKIYHKLTYGGVTKENVENVLSTDNKNYITGYYCKYDEDKKGHODEFVWVLSRSKVLTGEAK
TAVENYLIGSPVVDSQKLVYSDFSEAACKVNN

>Msex.IcyA
GDIFYPGYCPEVKPVDDFDLSAFAGAWHEIAKLPLENENEGKCTVAEYKYDGKKASVYNSEVINGVKEYME
GDLETAPDAKLTKQGKYVMTFKEFGPRVVVQVPWVLATDYKNYAINYNCNYHPDKKAHSTHAWVLSRNKVLE
GNTKEVVDNVLKTFSHLIDASKEMSNEFSEAACQYSTTYSLTGPDRH

>Hgam.CRC2
DGIPSEFVTAGKCASVANQDNEFDLRRYAGRWYQTHIIENAYQPVTRCIHSNYEYSTNDYGFKVTTAGENPND
EYLKIDFKVYPTKEFPAAHMLIDAPSVEFAAPYEVIETDYETYSCVYSCITTDNYKSEFAEFVESRTPQTSGP
AVEKTAAVENKNGVEFSKEVPVSHTAECVYRA

>Hgam.CRC1
DKIPDEFVVPGKCASVDRNKLWAEQTPNRNSYAGVWYQFALTNNPYQLIEKCVRNEYSFDGKQEFVIKSTGIA
YDGNLLKRNGKLYPNPFGEPHLSIDYENSFAAPLVILETDYSNYACLYSCIDYNFGYHSDESFIFSRSANL
ADQYVKKCEAAFKNINVDTTREVKTVQOGSSCPYDTQKTL

>Mmus.Lcnl3
AQEAPPDDLVDYSGIWYAKAMVHNGTLPSHKIPSIVFPVRITIALEEGDLETTVVFWNNGHCREFKEVMKKT
EEPGKYTAFHNTKVIHVEKTSVNEHYIFYCEGRHNGTSSFGMGKLMGRDSGENPEAMEEFKNEFIKRMNLRL
ENMFVPEIGDKCVESD

>Tvul.BL
IQATENIHSKEELVVEKLIGPWYRVEEAKAMEFSIPLEFDMNIKEVNRTPEGNLELIVLEQTDSCVEKKELL
KKTEKPAEFEIYIPSESASYTLSVMETDYDNYILGCLENVNYREKMACAHYERRIEENKGMEEFKKIVRTL
TIPYTMIEAQTREMCRV

>Mmus.Lcnll
LODFHPEQVTGPWHTLKLASTDRSLIEEGGAYRCFMTDIVLLDNGNLNVTYFHRKDGKCVKEFYIAEKTDT
PGQYTFEYQGRNSLTFVHVTEDFAIMDLENQSEGGTTIVIEFHGRSLSTDELG

>GvBlc
DSQPIETVAEVDENRYDGRWYELARTPNIFQIGCTCVTANYSVLSESSISVENTCNRFRPRGNLVTIDGVA
VVADPNAPGKLLITFEGSPVAEDYWIIDLVEDPNNSAGDYAFAATIGGPNRDFIFIISRKPALETYQDVLAY
OGIVKRLQAQHFPVDALNSTPQPTSCTYKSQSLPGGL

>Btau.OBP
KNAQEEEAEQNLSELSGPWRTVYIGSTNPEKIQENGPFRTYFRELVEDDEKGTVDEYEFSVKRDGKWKNVHV
KATKQDDGTYVADYEGONVEFKIVSLSRTHLVAHNINVDKHGQTTELTGLEVKLNVEDEDLEKEFWKLTEDKG
IDKKNVVNFLENEDHPHPE

>MgLip
DTSSVPNTVPSLWDGECFYPTPDIGEDTKSYLGRWYQVAGTVAPFTASCKCIYAQYALNDNGTIQVNNTCE
AGGRAVNILGTAEPADPGYGAKGALRVQFPGQPGPACSGPNYVVQODYTGDFALVQTYNEFSTLEVLSRNQHP
EEAVLDAWIKRAGALGSDLSDVIKNDQTNCSET

>Same.Laz
AQETMGCADRSAINDFNATLYMGKWYEYAKMGSMPYEEGGVCVTAEYSMSSNNITVVNSMKDNTTHEVNTT
TGWAEFASELHTDGKLSVHFPNSPSVGNYWILSTDYDNYSIVWSCVKRPDSAASTEISWILLRSRNSSNMT
LERVEDELKNLQLDLNKYTKTEQSAKYCA

>Tvul.LLP



DDVAFSAFTPSEGTYYVQVIAVDKEFPEEEIPRDMSPLTIMYLDDGKMEARFTMKKDDNCEEINIMLEKTA
DPRKITMNRRLRYTCAAVRTSKQKHWILVCPREFQGETIRMAKLVGPNTDKNPKALEDFYRFIYRERFDKR
RIITPKQTEACAPEHA

>Ecab.pl9%
RRPHALHMGPGDPNFDEKLVKGKWESVALASNEPKFIAKDTDMKFFIHKIQVTPESLOQFHFHRKVRGMCVP
TMMTAHKTKKKFQYTVNHSGHKTIFLEKVDPKHFVIFCAHSMKHGKETVVVTLFSRTPTVSPDVMWMEFKKY
CKTHGIHTSNIVDLTQTDRCLHARH

>Ggal.QS-21
AATVPDSSEVAGKWYIVALASNTDSFLREKGKMKMVMARISFLGEDELEVSYAAPSPKGCRKWETTEKKTS
DDGELYYSEEAEKTVEVLDTDYKSYAVIFATRVKDGRTLHMMRLYSRSREVSPTAMAIFRKLARERNYTDE
MVAVLPSQEECSVDEV

>Hsap.Lcnb
QAVWLGRLDPEQLLGPWYVLAVASREKGFAMEKDMKNVVGVVVTLTPENNLRTLSSQHGLGGCDQSVMDLI
KRNSGWVFENPSIGVLELWVLATNFRDYAIIFTQLEFGDEPFNTVELYSLTETASQEAMGLFTKWSRSLGFEF
LSQ

>Mmus .Lcn8
ESTRVELVPEKIAGFWKEVAVASDQKLVLKAQRRVEGLFLTFSGGNVTVKAVYNSSGSCVTESSLGSERDT
VGEFAFPGNREIHVLDTDYERYTILKLTLLWQGRNFHVLKYFTRSLENEDEPGFWLFREMTADQGLYMLAR
HGRCAELLKEGLV

>Mmus . ERBP
TEAAVVKDEDVNKFLGEFWYETALASKMGAYGLAHKEEKMGAMVVELKENLLALTTTYYNEGHCVLEKVAAT
QVDGSAKYKVTRISGEKEVVVVATDYMTYTVIDITSLVAGAVHRAMKLYSRSLDNNGEALNNEFQKIALKHG
FSETDIHILKHDLTCVNALQSGQTI

>Lviv.ESP
DIPVVPNFDAQKTVGKWHPIGMASKLPEVPEYEQKISPMDHMVELTDGDMKLTANYMDGVCKEATAMLKHT
DKPGVFKFTGGEIRMMDIDYEKYLIMYMKKSTFEAMYLSARGSDVGDDIKEKFKKLVLEQNFPEAHIKYFEN
AEQCTPTAA

>PyLip
RKCPNPATVPALDVAAYTGRWYQIGVTAEFAERQEDNKPCVTADYRLTGPTVEVINCKQDVPANRSSGAIV
GCAQAVAFPGKKEDPGKLGVQFPGAPFPAPYWVINLAGSKEDGYRVAVVYSCTSTGSFFSQGLEFLLSRTPK
LRYGVFEAVYWYVRVLARGIRFOKGNEFKLTPOGKSCTYRGDEGAKVVEQ



Supplemental Table IV. FASTA files of plant lipocalins and lipocalin-like sequences.

Temperature-Induced Lipocalins

>TaTIL-1
MAAKKSGSEMGVVLGLDVARYMGRWYETIASFPNFFQPRDGRDTRATYELMEDGATVHVLNETWSKGKRDFIEGTAYKA
DPASEEAKLKVKEFYVPPFLPIIPVVGDYWVLYVDDDYQYALVGEPRRKSLWILCRKTHIEEEVYNQLLEKAKEEGYDV
AKLHKTPQSDPPPESDAAPTDSKGTWWEFKSLEGK

>TaTIL-2
MAAMKVVRNLDLERYMGRWYEIACEFPSRFQPKDGANTRATYTLGPDGAVKVLNETWTDGRRGHIEGTAFRADPAGDEA
KLKVREFYVPPFLPVEFPVTGDYWVLHVDDAYQFALVGOPSRNYLWILCRQPOMDEGVYEELVERAKEEGYDVSKLRKTP
HPEPTPESQDAPKDGGLWWIKSLEGK

>HvTIL-1
MAVKKIGSEMGVVLGLDVARYMGRWYEIASFPNFFQPRDGRDTRATYELMEDGATVHVLNETWSKGKRDYIEGTAYKA
DPASDEAKLKVKEFYVPPFLPIIPVVGDYWVLYVDDDYQYALVGEPRRKSLWILCRKTHIEEEVYNQLLEKAKEEGYDV
AKLHKTPQSDPPPEGDAAPTDSKGAWWFKSLEGK

>HvTIL-2
MAAMKVVRNLDLERYMGRWYEIACEFPSRFQPKDGANTRATYTLGPDGAVKVLNETWTDGRRGHIEGTAFRADDAGDEA
KLKVREFYVPPFLPVEFPVTGDYWVLHVDDAYQYALVGQPSRNYLWILCRQPRMDEGVYNELVERAKEEGYDVSKLRRTP
HPEPTPESQDAPKDGGLWWIRSLEFGK

>0sTIL-1
MAAAAVEKKSGSEMTVVRGLDVARYMGRWYEIASLPNFFOQPRDGRDTRATYALRPDGATVDVLNETWTSSGKRDY IKG
TAYKADPASDEAKLKVKEYLPPFLPVIPVVGYWVLYVDDDYQYALVGEPRRKDLWILCRQTSMDDEVYGRLLEKAKEE
GYDVEKLRKTPQDDPPPESDAAPTDTKGTWWEKSLEGK

>0sTIL-2
MKVVRNLDLERYMGRWYEIACFPSRFQPRDGTNTRATYTLAGDGAVKVLNETWTDGRRGHIEGTAYRADPVSDEAKLK
VKFYVPPFLPIFPVVGDYWVLHVDDAYSYALVGQPSLNYLWILCROPHMDEEVYGQLVERAKEEGYDVSKLKKTAHPD
PPPETEQSAGDRGVWWIKSLEFGR

>AtTIL
MTEKKEMEVVKGLNVERYMGRWYEIASFPSRFQPKNGVDTRATYTLNPDGTIHVLNETWSNGKRGFIEGSAYKADPKS
DEAKLKVKFYVPPFLPITIPVTGDYWVLYIDPDYQHALIGQOPSRSYLWILSRTAQMEEETYKQLVEKAVEEGYDISKLH
KTPQSDTPPESNTAPEDSKGVWWEKSLEGK

>LeTIL
MATKVMEVVKNLDLKRYMGRWYETIASEFPSRFQPKDGVDTRATYTLNSDGTVHVLNETWCNGKRGEIEGTAYKADPNSD
EAKLKVREYVPPFLPIIPVTGDYWVLYIDEDYQYALIGQPSRRYLWILSRQTRLDDEIYNQLVEKAKEEGYDVSKLHK
TPQSDSPPDSEDSPKDTKGIWWIKSILGK

>LeTIL’
MTTKEMEVVKNLDVEKYMGRWYEIASFPSRNQPKDGVNTRATYTLNQDGTVHVLNETWSGGKRGSIEGTAYKADPKSD
EAKLKVKEYIPPFLPIIPIVGDYWVLYIDDDYQYALIGQPSKKYLWILCRQPHLDEEIYNQLVEKAKEVGYDVSKLHK
TPOADPPPDGEDAPKDTKGEWWIKSILGK

>SoTIL
MAAAEGKKSGGOMTVVRGLDVARYMGRWYEIASFPSFFQPRDGRDTRATYRLLEDGATVHVLNETWSKGKRDYIEGTA
YKADASSDEAKLKVKEYLPPFLPITIPVVGDYWVLYVDDDYQYALVGEPRRKNLWILCRKTSIDEEVYNQLVERAKEEG
YDVSKLHRTPQDDPPPESDAAPTDTKGVWWEKSLEGK



>ZmTIL-1
MAAEEGEKAKSGGGGQOMTVVRGLDVARYMGRWYETASFPSFFQPRDGRDTRATYRLLEDGATVHVLNETWSKGKRDY
IEGTAYKADPGSDEAKLKVKEYLPPFLPIVPVVGDYWVLYVDDDYQYALVGEPRRKNLWILCRKTSIDEDVYNQLVER
AKEEGYDVSKLHRTPQDDPPPESDAAPTDTKGVWWEKSLEGK

>ZmTIL-2
MAMQVVRNLDLERYAGRWYETACEFPSREFQPKTGTNTRATYTLNPDGTVKVVNETWADGRRGHIEGTAWRADPASDEAK
LKVRFYVPPFLPLIPVTGDYWVLHIDADYQYALVGQOPSRNYLWILCRQPHMDESVYKELVERAKEEGYDVSKLRKTAH
PDPPPESEQSPRDGGMWWVKSIFGK

>SbTIL-1
MAAEAGKTTAATKSGGGGQIMTVVRGLDVARYMGRWYEIASFPSFEFQPRDGRDTRATYRLLEDGATVHVLNETWSKGK
RDYIEGTAYKADPNSDEAKLKVKEFYLPPFLPVIPVVGDYWVLYVDDDYQYALVGEPRRKNLWILCRKTSIDEEVYNQL
VERAKEEGYDVSKLHRTPQDDPPPESDAAPTDTKGVWWEKSLEGK

>SbTIL-2
MAAAAMRVVRDLDLERYAGRWYEIACEFPSTEFQPKTGTNTRATYTLNPDDRTVKVLNETWTDGGGRRGHIEGTAWRADP
ASDEAKLKVRLYVPPFLPVEFPVTGDYWVLHVDADYQYALVGQPSRKYLWILCRQPOMDESVYNELVERAKEEGYDVSK
LRKTAHPDPPPESEQSPGDRGVWWIKSIFGK

>GmTIL
MANKEMEVVKGLDLORYMGRWYETIASEFPSRNQPKDGENTRATYTLRNDGTVQVLNETWSNGKRGYIQGTAYKVDPKSD
EAKFKVKEFYIPPFLPIIPINGDYWVLEFTDDEYQYALIGQPSRNYLWILSRKPHLDDEIYNELVQRAKNVGYDVSKLRK
TPOQSDPPPEEEGPDDTKGIWWLKSIFGK

>GmTIL’
MANNEMQVERGLDLERYMGRWYETIASEFPSRNQPKDGVNTRATYTLRNDGTVQVLNETWSNGKRGHIEGTAFKSNRTSD
EAKFKVKEFYVPPFLPIIPVTGDYWVLEFIDGDYQYALIGQPSRNCLWILSRKPHLDDE IYNKLVQRAKDVGYDVSKLHK
TPOQSDPPPEEEGPOQDTKGIWWLKSILGK

>PpTIL
MGGEKDLNVVQNVDLKRYQGRWYEIASIPSRFQPSTGTNSRATYALKEDQT IHVLNETWVSGKRSY IEGKAWKADAAS
PDAKLKVRFLVPPFFPIFPVTGDYWVMKLDENYQWALIGQPSRRYLWVLSRTPELSDEIYNQLLEHATNEGYDVSKLH
KTQQIPEIGEEGTSNSENTDRAGVWWLKSLFGK

>PtTIL
MGKEDLQVVKGLDLORYMGVWYETIASMPSEFFQPKNGINTRATYSLNKDSTVHVLNETEVDGKKSSIEGSAYKVDPKSE
DAKFKVKFMVPPFFPITIPVYGNYWVLLLDEDYQWALIGEPSLKYLWVLCRQRQLDEATYNRLLEHARQEGYDVGRLHK
TTONDDPETEAPKDKGFWWIKALLGK

>TrTIL
MGGEKDLNVVONVDLTRYQGRWYEIASNPTRFOQPSRGSNSRATYTLQEDQTVEVLNETWVNNKRSY ITGKAWKADPAS
PDAKLKVRFMVPPFLPVIPVTGDYWVMKLDADYQWALVGVPDRTSLWVLSRTQEMSEETYKELVEHAANEGYDVSKLH
KTEQONPEVGEGEEESTDRAGAWWVKSLEGK

>VvTIL
MAKKEMEVVRGIDLORYMGRWYETIASFPSEFFQPKNGINTRATYTLEADGTTVRVLNETWSDGKRSYIEGTAYKADPKS
DOAKLKVKFYVPPFLPITIPVVGDYWVLFLDEEYQYALIGQOPSRKYLWILCRQTHMDEEIYEMLVEKAKEVGYDVSKLR
KTTQTDPPPEGEGPODTKGIWWIKSIFGK

>METIL
MANKEMDVARGVDLKRYMGRWYETIACEFPSRFQPSDGKNTRATYTLRDDGTVNVLNETWSGGKRSYIEGTAYKADPNSD
EAKLKVKFYVPPMLPIIPVTGDYWVLHLDHDYHYALTIGQPSRNYLWILCRQPHLDEEIYNELVQKAKEEGYDVSKLRK
TPOSDTPPEQEGPEDTKGIWWEFKSLEGK



>MtTIL’
MGNTVGKDKEVVKGVDLERYMGRWYETASEFPSEFFQPKNGENTRATYTLNSDGTVHVLNETWNNGKRTSIEGSAYKADP
KSDEAKLKVKEYVPPFLPIIPAVGDYWILYLDEDYQYALIGGPTNKFLWILSROQPHLDETIYNQLVEKAKEEGYDVSK
LHKTPQSDPPPE

>StTIL
MTTKEMEVVKNLDVEKYMGRWYETIASEFPSRNQPKDGVNTRATYTLNQDGTVHVLNETWSGGKRGSIEGTAYKVDPKSD
EAKLKVKEFYIPPFLPIIPIVGDYWVLYIDDDYQYALIGQPSKKYLWILCRQPHLDEEIYNQLVEKAKEVGYDVSKLHK
TPOADPPPDGEDAPKDDTKGIWWIKSILGK

>StTIL’
MATKVMEVVKNLDLKRYMGRWYETIASEFPSREFQPKDGVDTRATYTLNSDGTVHVLNETWCNGKRGEIEGTAYKADPNSD
EAKLKVREFYVPPFLPIIPVTGDYWVLYIDEDYQYALIGQPSRRYLWILSRRTCLDDEIYNQLVEKAKEEGYDVSKLHK
TPOSDSPPESEDSPEDTKGIWWIKSILGK

>BnTIL
MTTEKKEMEVVKGLDLERYMGRWYEIASFPSREFQPKNGADTRATYTLNPDGTVKVLNETWDGGKRGFIQGSAFKTDPK
SDEAKFKVREFYVPPFLPIIPVTGDYWVLYIDPEYQHAVIGQPSRSYLWILSRTAHVEEETYKQLVEKAVEQGYDVSKL
RKTAQSDTPPESDAAPDDTKGIWWIKSIFGK

>PrpTIL
MAKKTMDVVKGLDLORYMGRWYETIASFPSREQPKNGENTRATYTLRDDGTVNVLNETWSDGKRSSIEGTAYKADPSSE
EAKLKVKEFYVPPFLPIIPVVGDYWVLEFIDEDYQYALIGQPSRNYLWILSRQPRLDDEIYNQLVQRAKDEEYDVSKLHK
TPOSETPPEGEEGPKDTKGIWWFKSLLGK

>PaTIL
MAKKTMDVVKGLDLORYMGRWYETIASFPSREQPKNGENTRATYTLRDDGTVNVLNETWSDGKRSSIEGTAYKADPSSE
EAKLKVKFYVPPFLPIIPVVGDYWVLEFIDEDYQYALIGQPSRNYLWILSRQPRLDDEIYNQLVQRAKDEEYDVSKLHK
TPOSETPPEGEEGPKDTKGIWWFKSLLGK

>McTIL
MAQKAKEMVVVKGLELGRYMGRWYEIASFPSRFQPRDGENTRATYTLRDDGIVDVLNETWSLGKRSYIQGTAYKADPN
SDEAKLKVKEFYVPPFLPIIPVTGDYWVLEFIDDDYQYALIGQPSRNYLWILCRTPHMDESVYNELVQKAVEEGYDVNKL
HKTPQADPPPEGNQAPEDTKGVWWEFKSLIGK

>McTIL’
MAHKSKEMVVVRGLDLERFMGRWYEIASFPSFFQPRDGENTRATYTLNDDGTVHVLNETWSHGKRDAIEGTAYKADPK
SDEAKLKVKEYVPPFLPIIPVTGNYWVLEFIDDDYQYALIGEPLRKYLWILCRKTNMDESIYEELVQKAVEEGYDVKKL
HKTPQADPPPESSDQTPKDKGGWWIKSLEGK

>GaTIL
MSQKTMEVVKNLDIKRYMGRWYETIASEFPSRFQPRNGVNTRATYTLNEDGTVHVLNETFTDGKRGEFIEGTAYKADPQSD
EAKLKVKEYVPPFLPIIPIVGDYWVLHLDDDYQYALIGQPSRNYLWVLCRQTHMDDE IYNQLVQKAKDEGYDVSKLHK
TPQSDPPPEGDDTPKDAKGIWWIKSLLGM

>GaTIL’
MEVVKNLDIQRYMGKWYEIASFPSFFOPKKGENTSAFYTLKEDGTVHVLNETFVNGKKDSIEGTAYKADPKSDEAKLK
VKFYVPPFLPITIPVTGDYWVLYIDEDYQYVLVGGPTKKYLWILCROKHMDEETYNMLEQKAKDLGYDVSKLHKTPQSD
STPEGEHVPQEKGFWWIKSLEGK

>CsTIL
MASKKEMEVVRGLDIKRYMGRWYEIASEFPSRNQPKNGADTRATYTLNEDGTVHVRNETWSDGKRGSIEGTAYKADPKS
DEAKLKVKFYVPPFFPITIPVVGNYWVLYIDDNYQYALIGEPTRKYLWILCREPHMDEATIYNQLVEKATSEGYDVSKLH
RTPQOSDNPPEAEESPODTKGIWWIKSIFGK



>PbTIL
MATKKEMEVVKGVDLKRYMGRWYEIASFPSRFQPKNGVNTRATYTLNEDGTVHVLNETWNDGKRGYIEGSAYKADPNS
DEAKLKVKFYVPPFLPITIPVVGDYWVLSLDEDYQYALIGQOASRKYLWILCRKTHMEDDIYNQLVEKAKEEGYDVEKLH
KTPQTDPPPEEEGPKDTKGIWWFQSILGK

>PbTIL’
MATKKEMEVVKGVDLKRYMGRWYEIASEFPSRFQPKNGVNTRATYTLNEDGTVHVLNETWNDGKRGSIEGSAYKADPNS
DEAKLKVKFYVPPFLPITIPVVGDYWILYLDDDYQYALIGQOPSRSYLWILCRKTHMEDEIYNQLVEKAKEEGYDVGKLH
KTPQTDPPPEEEGPKDTKGIWWIKSILGK

>PotTIL
MATKKVMEVVKGVDLKRYMGRWYEIASFPSRFQPKNGVNTRATYTLNEDGTIHVLNETWNDGKRGSIEGSAYKADPNS
DEAKLKVKFYVPPFLPITIPVVGDYWILYLDDDYQYALIGQOPSRSYLWILCRKTHMEDEIYNQLVEKAKEEGYDVGKLH
KTPQTDPPPEEEGPKDTKGIWWIKSILGK

>PotxPotrTIL
MATKKEMEVVKGVDLKRYMGRWYEIASFPSRFQPKNGVNTRATYTLNEDGTVHVLNETWNDGKRGSIEGSAYKADPNS
DEAKLKVKFYVPPFLPIIPVVGDYWILYLDDDYQYALIGQPSRSSLWILCRKTHMEDEIYNQLVEKAKEEGYDVGKLH
KTPQTDPPPEEEGPKDTKGIWWIKSILGK

>LsTIL
MSKKAMEVVKGIDLORYMGRWYEIASFPSRFQPKDGINTRATYTLKDDGTVNVLNETWSGGKRGEFIEGTAYKADPKSD
EAKLKVKEFYVPPFLPIIPVTGDYWVLYLDDDYQYALIGQPSRSYLWILCRQTHLDDEIYNQLVQKATEEGYDVSKLKK
TTQTEPPPESEDAPADTKGIWWEFKSLEGK

CHloroplastic Lipocalins

>AtCHL
MILLSSSISLSRPVSSQSFSPPAATSTRRSHSSVTVKCCCSSRRLLKNPELKCSLENLFEIQALRKCEFVSGFAAILLL
SQOAGQGIALDLSSGYONICQLGSAAAVGENKLTLPSDGDSESMMMMMMRGMTAKNEDPVRY SGRWFEVASLKRGEFAGQ
GQEDCHCTQGVYTEFDMKESAIRVDTFCVHGSPDGYITGIRGKVQCVGAEDLEKSETDLEKQEMIKEKCFLRFPTIPEFI
PKLPYVIATDYDNYALVSGAKDKGFVQVYSRTPNPGPEFIAKYKNYLAQFGYDPEKIKDTPQDCEVTDAELAAMMSMP
GMEQTLTNQFPDLGLRKSVQFDPFTSVFETLKKLVPLYFK

>SbCHL
MVLVVLGCSPASPRPACTPNSRRRCSATROKITIRCSLNEETLLSKHGVVSROQLISCLAASLVEFVSPPSQATPAETFAH
PGLCQIATVAAIDNASVPLKEFDNPSDDGSAGMMMRGMTAKNEDPVRYSGRWEFEVASLKRGFAGQGQEDCHCTQGVYSE
DEKSRSIQVDTFCVHGGPDGYITGIRGRVQCLSEEDMSSAETDLERQEMIREKCFLRFPTLPFIPKEPYDVLATDYDN
YAVVSGAKDTSFIQIYSRTPNPGPEFIEKYKSYVANFGYDPSKIKDTPQDCEYMSSDQIALMMSMPGMNEALTNQEPD
LKLKAPVALNPFTSVFDTLKKLLELYFK

>0sCHL
MVLALLLGSSSSSLAAPHPACSSRRKCRPAGRNNFRCSLHDKVPLNAHGVLSTKLLSCLAASLVEFISPPCQAIPAETF
VOPKLCQVAVVAAIDKAAVPLKEDSPSDDGGTGLMMKGMTAKNEFDPIRYSGRWFEVASLKRGFAGQGQEDCHCTQGVY
SEFDEKSRSIQVDTFCVHGGPDGYITGIRGRVQCLSEEDMASAETDLERQEMIKGKCFLRFPTLPFIPKEPYDVLATDY
DNYAVVSGAKDTSFIQIYSRTPNPGPEFIEKYKSYAANFGYDPSKIKDTPQDCEVMSTDQLGLMMSMPGMTEALTNQEFE
PDLKLSAPVAFNPFTSVEDTLKKLVELYFK

>HvCHL
MALLPLVGEFPSFPFPACPSRRTCGPASRMNEFRCCVQERVPAVRNDGISKHLLSCLAASLVFISTPSQAVPADTFARPS
LCQVAVVAATIDKAAVPLKEDGPSDDGMMMMTKGMTAKNEDPVRY SGRWFEVASLKRGFAGOQGOQEDCHCTQGVYTFEFDEK
AGAIKVETFCVHGSPDGYITGIRGKVQCLSQEDMASAETDLEKEEMISSKCFLRFPTLPFIPKLPYDVLATDYDNYAV
VSGAKDTSFIQIYSRTPNPGPEFIEKYKSYAAGFGYDPSKIKDTPODCEVSSDQLAQMMSMPGMDEALTNQFPDLKLK
SSVAFDPFTSVTQTLKKLEVYFK



>InCHL
MASHNLEFVAQSSPVLLPSHHPSKPRGVSGKMIVRCTLEQTAPSKARAKHLVSGLAASIVEFLTQVNSVVAADLSYQNNT
CQLASAADNLPSLPLDGGDDNGGMLMMMRGMTAKNEDPTRYAGRWFEVASLKRGFAGOQGOEDCHCTQGIYTEFDVNAAA
IQVDTFCVHGGPDGYITGIRGKVQCLSEDETLKTATDLEKQEMIKGKCYLRFPTLPFIPKEPYDVIATDYDNFAIVSG
AKDKSFVQIYSRTPDPGPEFIEKYKAYLADFGYDPSKIKDTPQDCEVMSNSQLSAMMSMAGMQQALNNQFPELELKAP
VAFNPEFTSVFDTLKKLVELYFK

>StCHL
MEFCYNLVAQQSPPILVQSQYPSKPRGLPVKVVSACCTECPIFRKVEVKHVISGLATSILCLSPSNMAFAADLPHYNSV
FOLANVADSMPTLPLEKENDGGKLMMMRGMTAKDFDPIRYSGRWEFEVASLKRGFAGQGQEDCHCTQGIYTVDMNAPAT
QVDTFCVHGGPDGYITGIRGRVQCLNEEDKEKDETDLERQEMIREKCYLRFPTLPFIPKEPYDVIATDYDNFALVSGA
KDKSEVQIYSRTPNPGPEFIEKYKNYLASFGYDPSKIKDTPQODCEVKTTSQLSAMMSMSGMQOALNNQEFPDLELRRPV
QFNPFTSVFETLKKLAELYFK

>TaCHL
MALLPLLGSPSFPFPASRPARPSRRKCGPAARMNFRCSAEERAPVRNSGISKHVLSCLAASLLFISPPSQAVPADTFA
RPSLCQVAVVAAIDKGAVPLKEFDAPSDDAMMMMTKGMTAKNFDPVRY SGRWFEVASRKGGFAGQGQEDCHCTQGVYTE
DEKAGAIKVETFCVHGSPDGYITGIRGKVQCLSQEDMAGAETDLEREEMISSKCFLRFPTLPFIPKLPYDVLATDYDN
YAVVSGAKDTSEFIQIYSRTPNPGPEFIEKYKSYAAGFGYDLSKIKDTPQDCEVSSDQLAEMMSMPGMDQALTNQEFPDL
KLKSSVAFDPEFTSVTQTLKKLAEVYFK

>GmCHL
MVELLLRASPPPPHSSYLRQCRTVSGRTLVKCSLEVPSKVLTKHVLSGLAASLIFISPANQTIAADLSRAPNNICQLA
SASENAVTSPFENEKGSNLMMMRGMTAKDEDPVRYSGRWFEVASLKRGFAGQGQEDCHCTQGVYTEFDREAPSIQVDTF
CVHGGPNGFITGIRGRVQCLSEEDLGKTETQLEKQEMIKEKCYLRFPTLPFIPKEPYDVIATDYDNEFSLVSGAKDQSE
IQIYSRTPNPGPEFIEKYKSYLANYGYDPSKIKDTPODCEVMSNSQLAAMMSMSGMOQALTNQFPDLGLNAPIELNPE
TSVEFDTLKKLLEPYFK

>SoCHL
GLCQIATVAAIDSASVTLKFDNPSDDGSAGMMMRGMTAKNFDPVRYSGRWFEVASLKRGFAGQGQEDCHCTQGVYSFED
EKSRSIQVDTFCVHGGPDGYITGIRGRVQCLSEEDMASAETDLERQEMIREKCFLRFPTLPFIPKEPYDVLATDYDNY
AVVSGAKDTSFIQIYSRTPNPGPEFIEKYKSYVANFGYDPSKIKDTPQDCEYMSSDQIALMMSMPGMNEALTNQFPDL
KLKAPVALNPFTSVFDTLKKLLELYFK

Violaxanthin De-Epoxidases

>AtVDE
MAVATHCFTSPCHDRIRFFSSDDGIGRLGITRKRINGTFLLKILPPIQSADLRTTGGRSSRPLSAFRSGESKGIEFDIV
PLPSKNELKELTAPLLLKLVGVLACAFLIVPSADAVDALKTCACLLKGCRIELAKCIANPACAANVACLQTCNNRPDE
TECQIKCGDLFENSVVDEFNECAVSRKKCVPRKSDLGEFPAPDPSVLVONENISDENGKWYITSGLNPTFDAFDCQLH
EFHTEGDNKLVGNISWRIKTLDSGEFEFTRSAVQKEFVQODPNQPGVLYNHDNEYLHYQDDWYILSSKIENKPEDYIEFVYYR
GRNDAWDGYGGAVVYTRSSVLPNSIIPELEKAAKSIGRDEFSTFIRTDNTCGPEPALVERIEKTVEEGERIIVKEVEETI
EEEVEKEVEKVGRTEMTLFQRLAEGENELKQDEENFVRELSKEEMEFLDEIKMEASEVEKLEFGKALPIRKVR

>NtVDE
MALAPHSNFLANHETIKYYVGSKLPGHKRESWGWEDYFGSIVVAKICSSRRIPRYFRKSPRICCGLDSRGLQLEFSHGK
HNLSPAHSINQNVPKGNSGCKEFPKDVALMVWEKWGQFAKTAIVAIFILSVASKADAVDALKTCTCLLKECRLELAKCI
SNPACAANVACLQTCNNRPDETECQIKCGDLFENSVVDEFNECAVSRKKCVPRKSDVGDFPVPDPSVLVQKEFDMKDES
GKWEFITRGLNPTEFDAFDCQLHEFHTEENKLVGNLSWRIRTPDGGEFFTRSAVOKEVQDPKYPGILYNHDNEYLLYQDDW
YILSSKVENSPEDYIEFVYYKGRNDAWDGYGGSVLYTRSAVLPESIIPELQTAAQKVGRDENTFIKTDNTCGPEPPLVE
RLEKKVEEGERTIIKEVEEIEEEVEKVRDKEVTLFSKLFEGFKELOQRDEENFLRELSKEEMDVLDGLKMEATEVEKLFE
GRALPIRKLR

>0sVDE jap
MAARPEVVSALSPPAGGGAMGGVRYHRCCPPRAYLWRKGDHLPLHHAKISARCSEIKAHTVLOGSDALSSIREWSRSH
LVTMTGLVACAVLVVPSADAVDALKTCTCLLKECRIELAKCIANPSCAANVACLNTCNNRPDETECQIKCGDLFENTV



VDEFNECAVSRKKCVPQKSDVGEFPVPDPSALVKNENMADENGKWYISSGLNPTFDTFDCQLHEFRVEGDKLIANLTW
RIRTPDSGFFTRTAIQREVODPAQPAILYNHDNEFLHYQDDWYITISSKVENKEDDYIFVYYRGRNDAWDGYGGAVLYT
RSKVVPESIVPELERAAKSVGRDEFSTFIRTDNTCGPEPPLVERIEKTVEQGEKTIIREVQEIEGEIEGEVKELEEEEV
TLEFKRLTDGLMEVKQDLMNFFQGLSKEEMELLDOMNMEATEVEKVESRALPIRKLR

>0sVDE ind
MAARPEVVSALSPPAGGGAMGGVRYHRCCPPRAHLWRKGDHLPLHHAKIPARCSEIKVHTVLQASDALSSTREWSRSH
LVTMTGLVACAVLVVPSADAVDALKTCTCLLKECRIELAKCIANPSCAANVACLNTCNNRPDETECQIKCGDLFENTV
VDEFNECAVSRKKCVPQKSDVGEFPVPDPSALVKNFNMADENGKWYISSGLNPTFDTFDCQLHEFRVEGDKLIANLTW
RIRTPDSGFFTRTAIQREVQDPAQPAILYNHDNEFLHYQDDWYIISSKVENKEDDYIFVYYRGRNDAWDGYGGAVLYT
RSKVVPESIVPELERAAKSVGRDFSTFIRTDNTCGPEPPLVERIEKTVEQGEKTIIREVQEIEGEIEGEVKELEEEEV
TLFKRLTDGLMEVKQDLMNFFQGLSKEEMELLDOMNMEATEVEKVFSRALPIRKLR

>CsVDE

MALSAHLIYLSNDGSIGLCARRQLTCERLRRRVADPCCVVNVKMOPNRRIPKYFGLLRSYRMPCGLESKYSNLLSCGS
MKISSVCENSTSIPEEKGIFEFQMEVIMSVLKSQLIRVAAVMACIFLVIPAADAVDALKTCSRLLKECGVELAKCIAN
PSCAANVACLQACNNRPDETECQIKCGDLFENSVVDEFNECAVSRKKCVPQKSDVGEFPVPHPNVLVRNENMKDESGK
WEITSGLNPTEFDAFDCQLHEFHMESNKLLGNSTWRIRTPDGGFFTRSAVOREVODPTQPAILYNHDNEYLHYQDDWY T
LSSKIENKPDDYVEVYYRGRNDAWDGYGGAVVYTRSAVLPNSIIPELEKAAQSVGRDFSKFIRTDNSCGPEPPLVERL
EKTVEEGERTIIREVEEIEGEVEKTEMNLFGRLLEGFKELQQODEENFLRELSKEEMDILSELKMEASEVEKLFGQALP
LRKLR

>SoVDE
MALVARSICVSYDEIAGICNNVSHRNEFKKWVQOWKNPEFLEFQDDARRNIRFNDRKLSCTKEIGASEKLOHSKSPKSGLIS
CGWEVNSSKVVSNAVIPKKWNLLKLKVVEVTAIVACTFFVMSSAQAVDALKTCTCLLKECRIELAKCIANPSCAANVA
CLOQTCNNRPDETECQIKCGDLEFANKVVDEFNECAVSRKKCVPQKSDVGEFPVPDPSVLVKSENMADENGKWEISSGLN
PTFDAFDCQLHEFHLEDGKLVGNLSWRIKTPDGGFFTRTAVQKFAQDPSQPGMLYNHDNAYLHYQDDWYILSSKIENQ
PDDYVEVYYRGRNDAWDGYGGAFLYTRSATVPENIVPELNRAAQSVGKDEFNKFIRTDNTCGPEPPLVERLEKTVEEGE
RTIIKEVEQLEGEIEGDLEKVGKTEMTLFQRLLEGFQELQKDEEYFLKELNKEERELLEDLKMEAGEVEKLFGRALPI
RKLR

>TaVDE
MLPROQCFKHVFPAEGSSSSILHGPGSRGAGSRGRTTLNFHRCCVRASLWRTDHLHISTARSSEIKVHTLLOVPDVENT
IKSWSKLQLVTVTGLAACVVLLVPSAGATDALKTCTCLLKECRIELAKCIANPSCAANVACLNTCNNRPDETECQIKC
GDLFENSVVDEFNECAVSRKKCVPKKSDVGEFPVPDPSALVKNENMADEFRGKWYISSGLNPTEFDTEFDCQLHEFRLEGD
RLVANLAWRIPTPDTGFEFTRGAVOQREVQODSSQPAILYNHDNEYLHYQODDWYILSSKIENKDDDYIFVYYRGRNDAWDG
YGGAVVYTRSKELPETIVPELERATKSVGRDEFSTFIRTDNTCGAEPPLADRIERTVEKGEKLIVDEVKEIEGEIEGEV
KELEREEETLVKRLADGIMEVKQDVMNEFFQGLSKEEMEILDQLNLEATEVEELFSRSLPIRKLR

>LsVDE
MALSLHTVFLCKEEALNLYARSPCNERFHRSGQPPTNITIMMKIRSNNGYFNSFRLFTSYKTSSEFSDSSHCKDKSQICS
IDTSFEEIQREFDLKRGMTLILEKQWRQFIQLAIVLVCTEVIVPRVDAVDALKTCACLLKECRIELAKCIANPSCAANV
ACLQTCNNRPDETECQIKCGDLFENSVVDQFNECAVSRKKCVPRKSDVGEFPVPDRNAVVONEFNMKDESGKWYITSGL
NPTFDAFDCQLHEFHMENDKLVGNLTWRIKTLDGGFETRSAVQTEVQDPDLPGALYNHDNEFLHYQDDWYILSSQIEN
KPDDYIFVYYRGRNDAWDGYGGSVIYTRSPTLPESIIPNLOKAAKSVGRDFNNFITTDNSCGPEPPLVERLEKTAEEG
EKLLIKEAVEIEEEVEKEVEKVRDTEMTLFQRLLEGFKELQQODEENFVRELSKEEKEILNELOMEATEVEKLFGRALP
IRKLR

>HsVDE
MLSRQCFKHVFPAEGSSSSILHGPGSRGAASRSRTALNFHRCCVRASLWRADHLNIRTAGSSEVKVYTSLQVPDVENS
IKSWSKLQLVTVTGLAACVVLLVPSAGATDALKTCTCLLKECRIELAKCIANPSCAANVACLNTCNNRPDETECQIKC
GDLFENSVVDEFNECAVSRKKCVPKKSDVGEFPVPDPSSALVKNENMADEFTGKWY ISSGLNPTEFDTFDCQLHEFRVEG
DRLVANLAWRIPTPDTGFFTRGAVQREFVQODPSQPATILYNHDNEYLHYQDDWYILSSKIENKEDDY IFVYYRGRNDAWD
GYGGAVVYTRSKELPETIVPELERAAKSVGRDESTFIRTDNTCGAEPPLADRIERTVEKGEKLIVDEVKEIEGEIEGE
VKELEREEETLVKRLADGIMEVKQDVMNFFQGLSKEEMEILDQLNLEATEVEELFSRSLPIRKLR



Zeaxanthin Epoxidases

>AtZEP col
MGSTPFCYSINPSPSKLDFTRTHVFSPVSKQFYLDLSSEFSGKPGGVSGFRSRRALLGVKAATALVEKEEKREAVTEKK
KKSRVLVAGGGIGGLVFALAAKKKGFDVLVFEKDLSATIRGEGKYRGPIQIQSNALAALEAIDIEVAEQVMEAGCITGD
RINGLVDGISGTWYVKEFDTFTPAASRGLPVTRVISRMTLQQILARAVGEDVIRNESNVVDFEDSGDKVTVVLENGQRY
EGDLLVGADGIWSKVRNNLFGRSEATYSGYTCYTGIADFIPADIESVGYRVFLGHKQYFVSSDVGGGKMOWYAFHEEP
AGGADAPNGMKKRLFEIFDGWCDNVLDLLHATEEEAILRRDIYDRSPGFTWGKGRVTLLGDSIHAMQPNMGQGGCMAT
EDSFQLALELDEAWKQSVETTTPVDVVSSLKRYEESRRLRVAITHAMARMAAIMASTYKAYLGVGLGPLSFLTKEFRVP
HPGRVGGRFFVDIAMPSMLDWVLGGNSEKLQGRPPSCRLTDKADDRLREWFEDDDALERTIKGEWYLIPHGDDCCVSE
TLCLTKDEDQPCIVGSEPDQDFPGMRIVIPSSQVSKMHARVIYKDGAFFLMDLRSEHGTYVTDNEGRRYRATPNFPAR
FRSSDIIEFGSDKKAAFRVKVIRKTPKSTRKNESNNDKLLQTA

>AtZEP ler
MGSTPEFCYSINPSPSKLDFTRTHVESPVAKQFYLDLSSEFSGRSGGGLSVFRSRKTLLGVKAATALVEKEEKREAVTEK
KKSRVLVAGGGIGGLVFALAAKKKGFDVLVFEKDLSAIRGEGKYRGPIQIQSNALAALEAIDIEVAEQVMEAGCITGD
RINGLVDGISGTWYVKEFDTFTPAASRGLPVTRVISRMTLOQQOILARAVGEDVIRNESNVVDFEDSGDKVIVVLENGQRY
EGDLLVGADGIWSKVRNNLEFGRSEATYSGYTCYTGIADFIPADIESVGYRVFLGHKQYFVSSDVGGGKMQWYAFHEEP
AGGADAPNGMKKRLFEIFDGWCDNVLDLLHATEEEAILRRDIYDRSPGFTWGKGRVTLLGDSITHAMOPNMGQGGCMAT
EDSFQLALELDEAWKQSVETTTPVDVVSSLKRYEESRRLRVAITHAMARMAATMASTYKAYLGVGLGPLSEFLTKERVP
HPGRVGGRFFVDIAMPSMLDWVLGGNSEKLQGRPPSCRLTDKADDRLREWFEDDDALERTIKGEWYLIPHGDDCCVSE
TLCLTKDEDQPCIVGSEPDQDFPGMRIVIPSSQVSKMHARVIYKDGAFFLMDLRSEHGTYVTDNEGRRYRATPNFPAR
FRSSDIIEFGSDKKAAFRVKVIRKTPKSTRKNESNNDKLLQTA

>AtZEP ?
MGSTPFCYSINPSPSKLDFTRTHVESPVSKQFYLDLSSEFSGKPGGVSGFRSRRALLGVKAATALVEKEEKREAVTDKK
KKSRVLVAGGGIGGLVFALAAKKKGEDVLVFEKDLSAMRGEGKYRGPIQIQSNALAALEAIDIEVAEQVMEAGCITGD
RINGLVDGISGTWYVKEDTFTPAGVTIGLPVTRVISRMTLOQOILARAVGEDVIRNESNVVDFEDSGDKVTVVLENGQRY
EGDLLVGADGIWSKVRNNLEFGRSEATYSGYTCYTGIADFIPADIESVGYRVFLGHKQYFVSSDVGGGKMOWYAFHEEP
AGGADAPNGMKKRLFEIFDGWCDNVLDLLHATEEEATLRRDIYDRSPGEFTWGKGRVTLLGDSTHAMQPNMGQGGCMAT
EDSFQLALELDEAWKQSVETTTPVDVVSSLKRYEESRRLRVAITHAMARMAATMASTYKAYLGVGLGPLSFLTKERVP
HPGRVGGRFFVDIAMPSMLDWVLGGNSEKLQGRPPSCRLTDKADDRLREWFEDDDALERT IKGEWYLIPHGDDCCVSE
TLCLTKDEDQPCIVGSEPDQDFPGMRIVIPSSQVSKMHARVIYKDGAFFLMDLRSEHGTYVTDNEGRRYRATPNFPAR
FRSSDIIEFGSDKKAAFRVKVIRKTPKSTRKNESNNDKLLQTA

>CuZEP
MVSSMFYNSVNLSTAVESRTHFPVPVYKHSCIEFSRYDHCINYKFRTGTSGQSKNPTOMKAAVAESPTNNSDSENKKL
RILVAGGGIGGLVFALAAKRKGFEVLVFEKDMSAIRGEGQYRGPIQIQSNALAALEAIDLDVAEEVMRAGCVTGDRIN
GLVDGISGSWYIKEFDTFTPAAEKGLPVTRVISRMTLOQILAKAVGDEIILNESNVIDFKDHGDKVSVVLENGQCYAGD
LLIGADGIWSKVRKNLFGPQEAIYSGYTCYTGIADFVPADIESVGYRVELGHKQYEFVSSDVGAGKMOWYAFHKEPAGG
VDDPEGKKERLLKIFEGWCDNVVDLILATDEEATLRRDIYDRTPIFTWGRGRVTLLGDSVHAMQPNLGQGGCMAIEDG
YOLAVELEKACKKSNESKTPIDIVSALKSYERARRLRVAVIHGLARSAAVMASTYKAYLGVGLGPLSFLTKFRIPHPG
RVGGRFFIDLAMPLMLSWVLGGNSSKLEGRSPCCKLSDKASDNLRTWEFRDDDALERAMNGEWEFLVPSGSENVVSQPIY
LSGSHENEPYLIGSESHEDEFPRTSIVIPSAQVSKMHARISYKDGAFYLIDLOSEHGTYVTDNEGRRYRVSSNFPARER
PSDTIEFGSDKKAIFRVKVIGTPPNNNSERKEAGEILQAV

>CrZEP
MLASTYTPCGVRQVAGRTVAVPSSLVAPVAVARSLGLAPYVPVCEPSAALPACQQPSGRRHVQTAATLRADNPSSVAQ
LVHONGKGMKVIIAGAGIGGLVLAVALLKQGFQVQVFERDLTAIRGEGKYRGPIQVOSNALAALEAIDPEVAAEVLRE
GCITGDRINGLCDGLTGEWYVKEFDTFHPAVSKGLPVTRVISRLTLOQQILAKAVERYGGPGTIQNGCNVTEFTERRNDT
TGNNEVTVQLEDGRTFAADVLVGADGIWSKIRKQLIGETKANYSGYTCYTGISDEFTPADIDIVGYRVEFLGNGQYFVSS
DVGNGKMOWYGFHKEPSGGTDPEGSRKARLLOQIFGHWNDNVVDLIKATPEEDVLRRDIFDRPPIFTWSKGRVALLGDS
AHAMQPNLGQGGCMAIEDAYELAIDLSRAVSDKAGNAAAVDVEGVLRSYQDSRILRVSATHGMAGMAAFMASTYKCYL
GEGWSKWVEGLRIPHPGRVVGRLVMLLTMPSVLEWVLGGNTDHVAPHRTSYCSLGDKPKAFPESRFPEFMNNDASTIIR
SSHADWLLVAERDAATAAAANVNAATGSSAAAAAAADVNSSCQCKGIYMADSAALVGRCGATSRPALAVDDVHVAESH
AQVWRGLAGLPPSSSSASTAAASASAASSAASGTASTLGSSEGYWLRDLGSGRGTWVNGKRLPDGATVQLWPGDAVEFE
GRHPSHEVFKVKMQHVTLRSDELSGOAYTTLMVGKIRNNDYVMPESRPDGGSQQPGRLVTA



>CspZEP
MHARSSLGPRARAGARAPAVCHVAALAACRPAASTPPQPLCATISNSAGSARAAIMPQOGRGLGSGLVRCPTTPVATR
ASSVASAPASQPPAADSMKRPLRVLIAGAGIGGLVLAVALIKKGFHVTVFERDMTAIRGEGKYRGPIQIQSNALGALE
AIDPSIADEVMDEGCITGDRVNGLCDGVTGDWYVKEDTFHPAVSKGLPVTRVISRVTILONILAKAVLRYGGPDTIMSN
SHVVGFEESNNGVSVTLENGDVHRGDILVGADGIWSKIRKAILGETEANYSQYTCYTGISDFTPADIDIVGYRVELGN
SQYFVSSDVGGGKMOWYGFHKEPAGGTDPEGQRKARLLDIFGHWNDNVVDLIKATPEEDIMRRDIFDRPPVEFKWSEGR
TVLLGDSVHAMQOPNLGQGGCMAIEDAYELANNLSDGMDAAGQQPAHLDVKKAFSTYQSHRMIRASATIHGMAGMAAEFMA
STYKAYLGEGLPGPLOQLTKLKIHHPGRVVGRLVMNLTMPQVLGWVLGGNTENLDKSRVGHCRIADQPKAFHESQFSY
LMENDEAIIQSSHADWMLMTSREAGSGSSDSNARVDATADATSTSECKGIYIGDEPSIIGRKSESADLSINDGQVAPQ
HARVWRTETSSVSGRDVVAYEYHVQDLGSDAGTWLNGRPMPRGGTCQLHAGDVLEFGQSPSKEVYRVKMOHVSLRNDK
LNGHAFTTLVVGAHEGHGDKHMIMA

>LeZEP
MYSTVEFYTSVHPSTSVLSRKQLPLLISKDEFSAELYHSLPCRSLENGHINKVKGVKVKATIAEAPVTPTEKTDSGANGD
LKVPOQKKLKVLVAGGGIGGLVFALAAKKRGFDVLVFERDLSAIRGEGQYRGPIQIQSNALAALEAIDLDVAEDIMNAG
CITGOQRINGLVDGISGNWYCKEDTFTPAVERGLPVTRVISRMTLOQILARAVGEEITIMNESNVVDFEDDGEKVTVVLE
NGORFTGDLLVGADGIRSKVRTNLFGPSEATYSGYTCYTGIADFVPADIDTVGYRVEFLGHKQYFVSSDVGGGKMQOWYA
FYNEPAGGADAPNGKKERLLKIFGGWCDNVIDLLVATDEDAILRRDIYDRPPTEFSWGRGRVTLLGDSVHAMQPNLGQG
GCMAIEDSYQLALELEKACSRSAEFGSPVDIISSLRSYESARKLRVGVIHGLARMAATMASTYKAYLGVGLGPLSFEFLT
QYRIPHPGRVGGRVFIDLGMPLMLSWVLGGNGDKLEGRIKHCRLSEKANDQLRKWFEDDDALERATDAEWLLLPAGNG
SSGLEAIVLSRDEDVPCTVGSISHTNIPGKSIVLPLPQVSEMHARISCKDGAFFVTDLRSEHGTWVTDNEGRRYRTSP
NFPTRFHPSDVIEFGSDKAAFRVKAMKFPLKTSERKEEREAVEAA

>NtZEP
MYSTVEYTSVHPSTSAFSRKOQLPLLISKDEFPTELYHSLPCSRSLENGQIKKVKGVVKATIAEAPATIPPTDLKKVPQK
KLKVLVAGGGIGGLVFALAAKKRGEFDVLVFERDLSATIRGEGQYRGPIQIQSNALAALEATIDMDVAEDIMNAGCITGQOR
INGLVDGVSGNWYCKEDTFTPAVERGLPVTRVISRMTLOONLARAVGEDI IMNESNVVNFEDDGEKVTVTLEDGQQYT
GDLLVGADGIRSKVRTNLFGPSDVTYSGYTCYTGIADFVPADIETVGYRVFLGHKQYFVSSDVGGGKMQWYAFHNEPA
GGVDDPNGKKARLLKIFEGWCDNVIDLLVATDEDAILRRDIYDRPPTEFSWGKGRVTLLGDSVHAMOPNLGQGGCMAIE
DSYQLALELDKALSRSAESGTPVDIISSLRSYESSRKLRVGVIHGLARMAATMASTYKAYLGVGLGPLSFLTKEFRIPH
PGRVGGRFFIDLGMPLMLSWVLGGNGEKLEGRIQHCRLSEKANDQLRNWFEDDDALERATDAEWLLLPAGNSNAALET
LVLSRDENMPCNIGSVSHANIPGKSVVIPLPQVSEMHARISYKGGAFFVTDLRSEHGTWITDNEGRRYRASPNEPTRFE
HPSDIIEFGSDKKAAFRVKVMKFPPKTAAKEERQAVGAA

>NpZEP
MYSTVFYTSVHPSTSAFSRKQLPLLISKDFPTELYHSLPCSRSLENGQIKKVKGVVKATIAEAPATIPPTDLKKVPQK
KLKVLVAGGGIGGLVFALAAKKRGFDVLVFERDLSAIRGEGQYRGPIQIQSNALAALEAIDMDVAEDIMNAGCITGQR
INGLVDGVSGNWYCKFDTFTPAVERGLPVTRVISRMTLOONLARAVGEDI IMNESNVVNFEDDGEKVTVTLEDGQQYT
GDLLVGADGIRSKVRTNLFGPSDVTYSGYTCYTGIADFVPADIETVGYRVFLGHKQYFVSSDVGGGKMQWYAFHNEPA
GGVDDPNGKKARLLKIFEGWCDNVIDLLVATDEDAILRRDIYDRPPTFSWGKGRVTLLGDSVHAMOPNLGQGGCMAIE
DSYQLALELDKALSRSAESGTPVDIISSLRSYESSRKLRVGVIHGLARMAAIMASTYKAYLGVGLGPLSFLTKFRIPH
PGRVGGRFFIDLGMPLMLSWVLGGNGEKLEGRIQHCRLSEKANDQLRNWFEDDDALERATDAEWLLLPAGNSNAALET
LVLSRDENMPCNIGSVSHANIPGKSVVIPLPQVSEMHARISYKGGAFFVTDLRSEHGTWITDNEGRRYRASPNFPTRE
HPSDIIEFGSDKKAAFRVKVMKFPPKTAAKEERQAVGAA

>0sZEP
MALLSATAPAKTRESLESHEEAQHPHPHALSACCGGGASGKRQRARARVAAAMRPADAAASVAQAASPGGGGEGTRRP
RVLVAGGGIGGLVLALAARRKGYEVTVFERDMSAVRGEGQYRGPIQIQSNALAALAAIDMSVAEEVMREGCVTGDRIN
GLVDGISGSWYIKFDTFTPAAERGLPVTRVISRMTLOQQILARAVGDDAILNDSHVVDEFIDDGNKVTAILEDGRKFEGD
LLVGADGIWSKVRKVLFGQSEATYSEYTCYTGIADFVPPDIDTVGYRVELGHKQYFVSSDVGAGKMOWYAFHKEPAGG
TDPENGKNKRLLEIFNGWCDNVVDLINATDEEAILRRDIYDRPPTEFNWGKGRVTLLGDSVHAMQPNLGQGGCMAIEDG
YOLAVELEKSWQESAKSGTPMDIVSSLRRYEKERILRVSVIHGLARMAATIMATTYRPYLGVGLGPLSFLTKLRIPHPG
RVGGRFFIKYGMPLMLSWVLGGNSTKLEGRPLSCRLSDKANDQLRRWEFEDDDALEQAMGGEWYLLPTSSGDSQPIRLI
RDEKKSLSIGSRSDPSNSTASLALPLPQISENHATITCKNKAFYVTDNGSEHGTWITDNEGRRYRRTSELPCPEFPSLG
CH



>PazZEP
MASTLEYNSMNLSAAVESRTHFPIPINKDFPLEFSPCIHTDYHLRSRTRSGOKKCLTEVRATVASPTEVPSAPASTQP
KKLRILVAGGGIGGLVFALAAKKKGFDVVVFEKDLSAVRGEGQYRGPIQIQSNALAALEAIDMDVAEEVMRVGCVTGD
RINGLVDGVSGTWYVKEFDTFTPAVERGLPVTRVISRIALQQILARAVGEEIIINDSNVVNFEDLGDKVNVILENGQRY
EGDMLVGADGIWSKVRKNLEFGLNEAVYSGYTCYTGIADEVPADINSVGYRVEFLGHKQYFVSSDVGGGKMOWYAFHKES
PGGVDSPNGKKERLLKIFEGWCDNVIDLLLATEEDAILRRDIYDRTPILTWGKGHVTLLGDSVHAMQPNMGQOGGCMAT
EDGYQLALELDKAWKKSSETGTPVDVASSLRSYENSRRLRVAITHGMARMAATLMASTYKAYLGVGLGPLSFLTKERIP
HPGRVGGRVFIDKAMPLMLSWVLGGNSSKLEGRSPSCRLSDKASDQLRNWFEDDDALERAIDGEWYLIPCGQDNDASQ
LICLNRDEKNPCIIGSAPHGDVSGISIATIPKPQVSEMHARISYKDGAFYLTDLRSEHGTWIADIEGKRYRVPPNFPAR
FRPSDAIEIGSQKVAFRVKVMKSSPGSVEKEGILQAA

>CazEP
MYASSARDGIPGKWCNARRKQLPLLISKDFPAELYHSLPCKSLENGHIKKVKGVKATLAEAPATPTEKSNSEVPQKKL
KVLVAGGGIGGLVFALAGKKRGFDVLVFERDISAIRGEGQYRGPIQIQSNALAALEAIDMDVAEEIMNAGCITGQRIN
GLVDGISGNWYCKEDTFTPAVERGLPVTRVISRMTLOQILARLQGEDVIMNESHVVNFADDGETVTVNPELCQQYTGD
LLVGADGIRSKVRTNLEFGPSELTYSGYTCYTGIADEFVPADIDTAGYRVFLGHKQYFVSSDVGGGKMOWYAFHNEPAGG
VDAPNGKKERLLKIFGGWCDNVIDLSVATDEDAILRRDIYDRPPTEFSWGKGRVTLLGDSVHAMQPNLGQGGCMAIEDS
YOLALELEKAWSRSAESGSPMDVISSLRSYESARKLRVGVIHGLARMAATIMASAYKAYLGVGLGPLSFITKFRIPHPG
RVGGRFFIDLGMPLMLSWVLGGNGEKLEGRIQHCRLSEKANDQLRNWFEDDDALERATDAEWLLLPAGNSNAALETLV
LSRDENMPCTIGSVSHANIPGKSVVIPLSQVSDMHARISYNGGAFLGTAFRSDHGTWEFIDNEGRRYRVSPNEFPMRFHS
SDVIVFGSDKAAFRIKAMKEFAPKTAAKEDRQAVGAA





