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Sada proteinovych markert pro urceni pritomnosti klicovych proteini ze vcel a detekci
kontaminace medu cizimi amylazami puvodem z hub druhu Aspergillus niger a bakterii
Bacillus amyloliquefaciens a Bacillus licheniformis

Oblast techniky

Technické feseni se tyka sady proteinovych markert pro ur€eni pfitomnosti kliCovych proteinti ze
vcel (Apis mellifera) v medu a pro detekci kontaminace medu cizimi amylazami ptivodem z hub
druhu Aspergillus niger abakterii Bacillus amyloliquefaciens a Bacillus licheniformis. Tyto
proteinové markery umoziuji pii aplikaci vysokokapacitni proteomiky vyuzivajici
detekce/identifikace pomoci hmotnostniho spektrometru exaktné prokéazat pfitomnost cizich
amyldz, které byly do medu uméle dodéany pii jeho falSovani. Zaroven je mozné s jejich pomoci
urit zastoupeni proteinii vlastnich vcelam, atyto vyuzit jako srovnavaci parametr k cizim
amylazdm (napf. pro srovnani relativniho zastoupeni medu vlastni amyldzy se
zastoupenim amylazy/amylaz jiného pavodu), pfipadné jako ukazatel kvality medu-nékteré
specifické proteinové markery by mély byt detekovany ve v§ech medech, zatimco jiné mohou byt
detekované jen v nékterych medech a dalsi jen vzacné.

Dosavadni stav techniky

Med je povazovan za pro Cloveka nejvyznamnégjsi veeli produkt. Med je ve svété produkovan
zejména ,,zapadni® véelou medonosnou (latinsky Apis mellifera) (viz Schmidt, 1997); za druhou
nejvyznamngj$i v tomto ohledu je povazovana vcela vychodni (latinsky Apis cerana) (viz Soares
et al., 2018). Med byl donedavna povazovan za velmi dobfe charakterizovany, a to z dvodu jeho
intenzivniho studia kvuli jeho 1é¢ivym ucinkGm, ale iproto, Ze se jedna o Casto falSovanou
komoditu (viz Soares et al., 2017). FalSovani medu muze byt provedeno riznymi zpusoby,
zejména se vyuziva jeho fedéni pridavanim vody, cukrii a sirupil, kdy je med jako dosti cen¢éna
komodita v podstaté nafedén levnymi piidavky. Dosud byla vyvinuta celd fada metodickych
postupll pro prokazani autenticity a kvality medu (viz Soares et al., 2018).

Jednou z dllezitych ptirozenych slozek medu jsou proteiny, ackoliv jejich obsah v medu je
pomérné maly — vétSinou v fadu pouze desetin hmotnostnich procent a jen v nekterych piipadech
piesahujici procento (viz Erban et al., 2019). Spektrum vcelich proteinti v medu zahrnuje napf.
proteiny, které do medu sekretuji véeli délnice-tyto proteiny se mohou vyskytovat také v matefi
kasicce ¢i jedu vcel, ale idalsi proteiny, které maji vyznamnou roli pro vlastnosti medu
a vyjadiuji jeho 1éCivy potencial. Mezi vyznamné proteiny sekretované do medu patii v¢eli alfa-
amyldza (nebo jen amylaza ¢i po staru diastaza). Velké spektrum proteinit v medu odhalila
komplexni proteomicka studie, ktera vSak ukazala také, ze zastoupeni hlavnich vcelich proteinii
v medu je dosti podobné, zatimco celkovy obsah proteind se v jednotlivych medech maze lisit az
piiblizné o fad. Tento faktor je nutno brat v potaz v jakychkoliv analyzach, nebot’ obsah proteinti
a logicky ienzymova aktivita vCetn€é amyldzové je tak nutné umeérné ovlivnéna celkovym
obsahem proteinti v medu (viz Erban et al., 2019). Dalsi proteiny v medu pochazi zejména
z rostlinného nektaru a pylu (viz Di Girolamo et al., 2012). Vzhledem k tomu, Ze pii falSovani
medu piidavkem jinych latek dochazi ke zménég aktivity téchto enzymil, je mozné aktivitu téchto
enzymu vyuzit jako ukazatel pro ur€eni autenticity a kvality medu. Kromé falSovani medu vsak
mohou byt enzymové aktivity ovlivnény také skladovanim ¢i ohfivanim medu (viz Soares et al.,
2018), jelikoz muze dochdzet k denaturaci proteinii v ¢ase nebo pravé ohfevem. Klicovou
enzymovou aktivitou, ktera se zjiStuje podle smérnice Evropského parlamentu a Rady
2001/110/ES je amylazova aktivita. Podle smérnice 2001/110/ES musi byt vysledna amylazova
aktivita (podle Schadeovy stupnice) obecné nejméné 8 apro medy snizkym obsahem
pfirozenych enzymul (napiiklad citrusové medy) a obsahem hydroxymethylfurfuralu (HMF)
nejvyse 15 mg/kg nejméné 3.
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Ackoliv mlze byt méfenim enzymové aktivity urCena relativni uroven aktivity amylazy podle
piislusné stupnice, neni tento enzymaticky pristup dostatecné specificky a nelze jim urcit exaktné
ptislusnost detekovanych amyldz k riznym organizmiim, tj. z vysledku enzymové aktivity neni
jasné, zda je vysledkem urcitého enzymu protein plivodem ze vcel nebo z jiného zdroje - napf.
mikrobidlniho, ktery se do medu dodal pfi jeho falSovani pro kompenzaci niz§i amylazové
aktivity. Jinak feceno, pokud je tedy hypoteticky ve vySetfovaném vzorku nékolik rtznych
amyldz (napf. zivoCi$na, rostlinnd, bakteridlni, houbova), neni mozné prostym méfenim
enzymové aktivity exaktné urcit pfislusnost téchto amylaz k danym organismtim a odhalit tak
falSovani medu s pouzitim amyldzy/amylaz bakteridlniho nebo houbového ptvodu, takze i takto
upraveny (falSovany) med muze vyhovovat pozadavkim kladenym na amyldzovou aktivitu dle
smérnice 2001/110/ES (viz Voldtich et al., 2009). To komplikuje zjistovani falSovani, respektive
oveétovani pravosti medu.

Tento nedostatek prekonava metodicky piistup, ktery je zalozeny na aplikaci vysokokapacitni
proteomiky vyuzivajici detekce/identifikace pomoci hmotnostniho spektrometru. Specifickou
identifikaci az tisicti proteinti z komplexniho vzorku v jedné analyze umoziuje tzv. ,,shotgun®
proteomicka analyza, kdy se smés proteinli nejprve enzymové rozStépi na komplexni smés
peptidt, ktera se poté separuje kapalinovou chromatografii (LC; obvykle je vyuzito nanoLC
instrumentace zajiStujici malé prutoky) a identifikuje tandemovou hmotnostni spektrometrii
(MS/MS) (viz Geiger et al., 2010). Pravé timto pfistupem s nanoLC-MS/MS analyzou byla
provedena zatim nejdetailn€j$i charakterizace zastoupeni vcelich proteini v medech.
Proteomickou nanoLC-MS/MS analyzou 13 pravych nefalSovanych meda z ovéfenych zdrojt se
identifikovalo dosud nejvétsi spektrum proteinti v medu - v publikaci bylo identifikovano celkem
119 proteinovych zaznamd, které byly pro finalni interpretaci redukovany na 71 zaznamu (viz
Erban et al., 2019).

Cilem technického feSeni je definice sady proteinovych markert pro urceni piitomnosti
klicovych proteini ze vcel a detekci kontaminace medu cizimi amylazami piivodem z hub druhu
Aspergillus niger a bakterii Bacillus amyloliquefaciens a Bacillus licheniformis, jehoz pouziti pii
aplikaci vysokokapacitni proteomiky by podstatné zvySilo pravdépodobnost odhaleni falSovani
medu v souvislosti s pfidavanim cizich amylaz za ucelem kompenzace snizeni amylazové
aktivity v disledku falSovani.
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Podstata technického feSeni

Uvedené nedostatky odstrafiuje technické feseni, které predstavuje sadu proteinovych markerd
(tvorici databazi), které byly vyselektované na zakladé vyhodnoceni fady nanoLC-MS/MS analyz
medi. Vybrana databaze zahrnuje celkem 1 sekvenci alfa amylazy z Aspergillus niger,
1 sekvenci amylazy z Bacillus amyloliquefaciens, 1 sekvenci amylazy z Bacillus licheniformis
a pripadné jesté dalSich 82 proteinovych sekvenci odvozenych z genomu vcely medonosné-Apis
mellifera, které se sekretuji do medu. Databazi 1ze pouzit jako celek nebo lze pouZit jen jeji Cast,
pfi druhé volbé lze pouzit libovolny vybér proteinovych markerti, s vyhodou vybér, ktery
obsahuje alespon sekvence amylaz s ptislusnosti k Aspergillus niger, Bacillus amyloliquefaciens
a Bacillus licheniformis.

Uvedena sada proteinovych markerti se pouZzije jako zdroj databaze (knihovna proteinovych
sekvenci) pro vyhodnoceni dat z LC-MS/MS analyzy. Sada proteinovych markerd podle
technického teSeni obsahuje proteinové sekvence tii riznych alfa amyldz z Aspergillus niger,
Bacillus amyloliquefaciens a Bacillus licheniformis, které identifikuji konkrétni amylazy, které
by se v nefalSovanych (pravych) medech nemély vyskytovat. Knihovna zaroven muize obsahovat
sadu referen¢nich proteinovych sekvenci, které jsou medu vlastni a které zahrnuji mimo jiné také
vceli amylazu, a slouzi pro srovnani riiznych vzorkti medu, ale i pro charakteristiku medu.

Nize je uveden seznam proteinovych markeri ajejich oznaCeni v databazi vcetné jejich
ptistupového c¢isla v GenBank (NCBI), které je uvedeno na konci oznaceni markeru a je
zvyraznéno tuénym pismem. Oznaceni MicFu nebo MicBa znaci cizi amylazy, zatimco oznaceni
Amm znac¢i markery s ptislusnosti k Apis mellifera (tj. markery odvozené z genomu vcely
medonosné-Apis mellifera, které se sekretuji do medu), nasleduje Ciselné oznaceni 001 az 003
pro MicFu a001 az 082 pro Amm, ataké je uvedeno editované pracovni oznaceni
charakterizujici dany marker:

>MicFu|001|alpha-amylase Aspergillus niger XP_ 001390778

>MicBa|002|alpha-amylase Bacillus amyloliquefaciens WP_013352208
>MicBa|003|alpha-amylase Bacillus licheniformis WP_017474613
>Amm|001|defensin-1 NP_001011616
>Amm|002|hymenoptaecin NP_001011615
>Amm|003|glucose oxidase or notatin BAA86908
>Amm|004|glucose dehydrogenase GMCOX7 XP_006565048

>Amm|005|glucose dehydrogenase Gld2 XP_ 016767722
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>Amm|006|glucose dehydrogenase GMCOX14 XP_ 003251149
>Amm|007|glucose dehydrogenase GMCOX12 XP_394210
>Amm|008|phenoloxidase-activating factor 2 XP 016769186
>Amm|009|carboxypeptidase Q XP_393632
>Amm|010jvenom serine protease Bi-VSP_or CLIP_XP_ 006560620
>Amm|011|venom serine protease 34 or CUB Apim 7 analog XP_ 392669
>Amm|012|hyaluronidase Api m 2 allergen AAA27730
>Amm|013|venom acid phosphatase Acph-1-like Api m 3 analog XP_ 006569959
>Amm|014|venom acid phosphatase Acph-1-like Api m 3 analog XP_006569974
>Amm|015|icarapin_Api m 10 allergen ABF21078
>Amm|016|chitinase-like protein Idgf4 XP_ 016769016
>Amm|017]MRJP9 Apim 11 allergen AAY21180
>Amm|018|transferrin I_NP_001011572
>Amm|019|apolipophorin_ XP_026298285
>Amm|020|Hsc70-3 or Hsp70Ab_NP_001153544
>Amm|021|histone h4 XP_006570863
>Amm|022|ubiquitin-60S ribosomal protein L40 XP_ 003251367
>Amm|023|elongation factor 1-alpha CAA37066
>Amm|024|actin XP_026296530
>Amm|025|alpha-amylase BAA86909
>Amm|026|alpha-amylase AAM20738
>Amm|027|alpha-glucosidase 11l Q17058
>Amm|(028|alpha-glucosidase Il BAE86928
>Amm|029]MRJP1_NP_001011579

>Amm|030]MRJP2_AQM49880
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>Amm|031|MRJP2_NP_001011580
>Amm|032|MRJP3 ADC55524
>Amm|033|MRJP4 NP_001011610
>Amm|034|MRJP4_XP_ 026299317
>Amm|035|MRJP5 NP_001011599
>Amm|036|MRJP5_ADB96941
>Amm|037|MRJP5 XP_026299316
>Amm|038|MRJP6_NP_001011622
>Amm|039]MRJP7_NP_001014429
>Amm|040Jjunch protein LOC408608 XP_397512
>Amm|041|apolipophorin-III-like NP_001107670
>Amm|042unch protein LOC726323 XP_ 026301350
>Amm|043|Obp 14 _NP_001035313
>Amm|044|unch protein LOC727028 or takeout-like XP_ 001122741
>Amm|045|ferritin heavy polypeptide-like 17 XP_ 624076
>Amm)|046|ferritin subunit heavy chain XP 026300991
>Amm|047|laccase-5 or polyphenol oxidase XP_ 625189
>Amm|048|esterase B1_XP_ 016770320
>Amm|049|pancreatic triacylglycerol lipase XP_ 026299639
>Amm|050|lipase member H-A XP_026299638
>Amm|052|unch protein LOC413627 or regucalcin XP_ 026298038
>Amm|053|glucosylceramidase-like XP_006570612
>Amm|054|putative glucosylceramidase 4 XP 393208
>Amm|055]unch protein LOC102655185 XP_026299771
>Amm|056|xanthine dehydrogenase XP_016768886

>Amm|057|lysosomal alpha-mannosidase XP_026296064
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>Amm|058|serine protease inhibitor 88Ea_XP_026298978
>Amm|059|chymotrypsin inhibitor-like XP 006563421
>Amm|060|chymotrypsin inhibitor XP_ 001120999
>Amm|061|chymotrypsin inhibitor XP_006563422
>Amm|062|ATP synthase subunit alpha XP_ 392639
>Amm|063|hexamerin 110 _BAI82214
>Amm|064|hexamerin 70b_NP_001011600
>Amm|065]hexamerin 70a_NP_001104234
>Amm|066/hexamerin 70c_ ABR45905
>Amm|067|14-3-3 protein epsilon_ XP_006559884
>Amm|068|larval-specific very high density lipoprotein NP_001318046
>Amm|069|short-chain dehydrogenasereductase NP 001011620
>Amm|070junch protein LOC724993 XP_006571730
>Amm|071unch protein LOC552154 XP_624536
>Amm|072|Melittin_Api m 4 allergen CAA26038
>Amm|073|Phospholipase A2 _Apim | allergen NP_001011614
>Amm|074|unch protein LOC408570_XP_397511
>Amm|075|unch protein LOC552283 or Glutathione-S-trasnferase XP 026295805
>Amm|076|endoplasmin_or Hsp90 NP_001153536
>Amm|077|alpha-glucosidase Il NP_001035349
>Amm|078|peroxiredoxin-like NP_001164444
>Amm|079|vitellogenin_Api m 12 allergen CAD56944
>Amm|080|abaecin NP 001011617
>Amm|081japamin_NP_001011612

>Amm|082|peroxiredoxin 1_XP_003249289
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Aminokyselinové sekvence jednotlivych proteinovych markerti jsou nasledujici:

>MicFu|001|alpha-amylase Aspergillus niger XP_001390778
MMVAWWSLFLYGLQVAAPALAATPADWRSQSIYFLLTDRFARTDGSTTATCNTADQK
YCGGTWQGIIDKLDYIQGMGFTAIWITPVTAQLPQTTAYGDAYHGYWQQDIYSLNENY
GTADDLKALSSALHERGMYLMVDVVANHMGYDGAGSSVDYSVFKPFSSQDYFHPFCFI
QNYEDQTQVEDCWLGDNTVSLPDLDTTKDVVKNEWYDWVGSLVSNYSIDGLRIDTVK
HVQKDFWPGYNKAAGVYCIGEVLDGDPAYTCPYQNVMDGVLNYPIYYPLLNAFKSTSG
SMDDLYNMINTVKSDCPDSTLLGTFVENHDNPRFASYTNDIALAKNVAAFIILNDGIPIIY
AGQEQHYAGGNDPANREATWLSGYPTDSELYKLIASANAIRNYAISKDTGFVTYKNWPI
YKDDTTIAMRKGTDGSQIVTILSNKGASGDSYTLSLSGAGYTAGQQLTEVIGCTTVTVGS
DGNVPVPMAGGLPRVLYPTEKLAGSKICSSS

>MicBa|002|alpha-amylase Bacillus amyloliquefaciens WP 013352208
MIQKRKRTVSFRLVLMCTLLFVSLPITKTSAVNGTLMQYFEWYTPNDGQHWKRLQNDA
EHLSDIGITAVWIPPAYKGLSQSDNGYGPYDLYDLGEFQQKGTVRTKYGTKSELQDAIGS
LHSRNVQVYGDVVLNHKAGADATEDVTAVEVNPANRNQETSEEYQIKAWTDFRFPGR
GNTYSDFKWHWYHFDGADWDESRKISRIFKFRGEGKAWDWEVSSENGNYDYLMYAD
VDYDHPDVVAETKKWGIWYANELSLDGFRIDAAKHIKFSFLRDWVQAVRQATGKEMF
TVAEYWQNNAGKLENYLNKTSFNQSVFDVPLHFNLQAASSQGGGYDMRRLLDGTVVS
RHPEKAVTFVENHDTQPGQSLESTVQTWFKPLAYAFILTRESGYPQVFYGDMYGTKGTS
PKEIPSLKDNIEPILKARKEYAYGPQHDYIDHPDVIGWTREGDSSAAKSGLAALITDGPGG
SKRMYAGLKNAGETWYDITGNRSDTVKIGSDGWGEFHVNDGSVSIYVQK

>MicBa|003|alpha-amylase Bacillus licheniformis WP 017474613
MKQQKRLYARLLTLLFALIFLLPHSAAAAANLNGTLMQYFEWYMPNDGQHWKRLQND
SAYLAEHGITAVWIPPAYKGTSQADVGYGAYDLYDLGEFHQKGTVRTKYGTKGELQSA
IKSLHSRDINVYGDVVINHKGGADATEDVTAVEVDPADRNRVISGEHLIKAWTHFHFPG
RGSTYSDFKWHWYHFDGTDWDESRKLNRIYKFQGKAWDWEVSNENGNYDYLMYADI
DYDHPDVAAEIKRWGTWYANELQLDGFRLDAVKHIKFSFLRDWVNHVREKTGKEMFT
VAEYWQNDLGALENYLNKTNFNHSVFDVPLHYQFHAASTQGGGYDMRKLLNGTVVSK
HPLKSVTFVDNHDTQPGQSLESTVQTWFKPLAYAFILTRESGYPQVFYGDMYGTKGDSQ
REIPALKHKIEPILKARKQYAYGAQHDYFDHHDIVGWTREGDSSVANSGLAALITDGPG
GAKRMYVGRQNAGETWHDITGNRSEPVVINSEGWGEFHVNGGSVSIYVQR

>Amm|001|defensin-1 NP 001011616
MKIYFIVGLLFMAMVAIMAAPVEDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSA
CAANCLSLGKAGGHCEKGVCICRKTSFKDLWDKRFG

>Amm|002hymenoptaecin NP 001011615
MKFIVLVLFCAVAYVSAQAELEPEDTMDYIPTRFRRQERGSIVIQGTKEGKSRPSLDIDYK
QRVYDKNGMTGDAYGGLNIRPGQPSRQHAGFEFGKEYKNGFIKGQSEVQRGPGGRLSP
YFGINGGFRF

>Amm|003|glucose oxidase or notatin BAA86908
MAILNSMYNNVSPLQCTSPFLGGPQLTDVCSASNGELFLALLNFFVATSPVIGEPCQRVH
SSRIPDLSYDFIVVGGGAARAVVAGRLSEVSNWKVLLLEAGPDEPAGAEIPSNLQLYLGG
DLDWKYYTTNESHACLSTGGSCYWPRGKNLGGTTLHHGMAYHRGHRKDYERWVQQG
AFGWSWDEVMPYYLKSENNTELSRVGTKYHRSGGLMNVERFPYQPPFAWKILKAAEEA
GFGVSEDLSGDRINGFTVAQTISRNGVRLSSARAFITPFENRSNLHVIVNATVTKVRTLNK
RATGVNVLINGRRRIIFARREVILSAGSVNTPQLLMLSGIGPKEHLRSLGIPVVVDLPGVG
ENLHNHQSFGMDFSLNEDFYPTFNQTNVDQYLYNQTGPLSSTGLAQVTGIWHSNLTTPD
DPDIQIFFAGYQAICKPKLKIADLSAHDKQAVRMSALNVQPTSKGRITLNSKDPLDPPVIW
SNDLATEHDRSVMIQAIRVVQKLVNTTVMRDLGVEFQKIELKQCDEFVEDSDDYWNCVI
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QYNTRAENHQTGTAKMGPSYDPMAVVSPRLKVHGIRGLRVADASVQPQVISGNPVASV
NMVGERAADFIKEDWGELLQLL

>Amm|004|glucose dehydrogenase GMCOX7 XP_ 006565048
MYDFIVVGGGSAGAVVASRLSEVSNWTVLLLEAGGDETEISDVPLLSGYMQLTDMDWK
YQTSPPTTSAYCLAMIGDRCNWPRGKVLGGSSVLNAMVYVRGNRRDYDNWARLGNTG
WSYEDVLPYFLKSEDNRNPYLARTPYHATGGYLTVQESPWRSPLSIAFLQAGQELGYAN
RDVNGAYQTGFMLNQGTIRRGSRCSTAKAFLRPVKNRPNLHVAMKTQALRIVFNEGRR
ATGVEVLRYGRHHFIRTRREIVLSAGAINTPQLLMLSGIGPKEHLAEFGIPVISDLRVGDH
LQDHVGLGGLTFVIDEPVSLKRDRFQTLSVMMQYVLHERGPMTDSGVEGVAFVNTRYA
DKMDDYPDIQFHFLPSSINSDGEQIKKILGLRESVYNTMYKPLTGADTWSILPLLLRPKSS
GWIRLKSRNPLVYPDINPNYFTRKEDVDVLVDGIRIAMSVSNTTAFRRFGSRPHTIRMPG
CHRYPFDTYDYWECAIRHFTFTIYHPVGTCKMGPRSDPTAVVDPRLRVYGVKGLRVAD
GSIMPEIVSGNPNAPIIMIGEKASDMVKEDWMR

>Amm|005|glucose dehydrogenase Gld2 XP 016767722
MSYNLSISPICPDPNLGPSLAQVCPGPQFLTFMSLFNTFALAKEEVSLLCQRFEPVEPAEY
YYDFIVVGGGTAGSVVASRLSEQREWKVLLLEAGPDEPPGTDVPSMVAMFLGSDIDWG
YRTTNEKNACLSSGGSCFWPRGKNLGGTSSHNGMMYTRGHPKDYDDWAAMGNDGWS
WQDVLPYFMCSENNTEINRVGRKYHSTGGLLNVERFSWRPDISNDILAAAAELGYPIPEE
LNGDQFTGFTVAQMMSKDGVRRSTATAFLRPFRNRSNLQVITNATVTKILLKEKKAVGV
QYYKNGELRVARASREIIVSGGAVNSPQILLLSGIGPKEHLEAVNVSVVHDLPGVGENLH
NHVSFTLPFTINRPNEFDLSWPSLLEYIAFTKGPIASTGLSQLTGIVSSIYTSEDDPDLQIFFG
GYQAACATTGQLGALMDGGGRHVSISPTNLHPRSRGSLRLASNDPFAKPVIHGNYLSDP
MDEAVLLHGIRIALSLSNTSALARYNMTLANPPLPACSQHTYLSDDYWRCAMRQDTGPE
NHQAGSCKMGPVSDRMAVVDPRLRVHGVDGLRVADTSIMPKVTSGNTAAPAIMIGERA
AAFVKSDWGGAPAKCPRPEIDNSLDLLLWGIKYIDWDQGDW

>Amm|006|glucose dehydrogenase GMCOX14 XP 003251149
MESCMSRTCSSVIAQQSSPASIFTFLIQTLIASRCKLNNPDEYPRDRVNDVLRSNKEFDFVI
IGGGTAGSILARRLTEVKNWNVLLIERGGYPLPETAVPALFTSNLGFPQDYAYKIEYQKE
ACLSQVDKRCRWSKGKALGGSSVINAMLHIFGNKRDYDTWENIGNPGWNYEQVLPYFR
KSLSCAPEFIAKYGTDYCGTDGPMRIRHYNYTATDAEDIILEAAHEAGYDVLEPLNGDRF
IGFGRAMGTLDNGQRENCAKAFLSPVKDRKNLYVMTSSRVDKILFERKRAVGVRITLDN
NQSVQVRATKEVILSAGSIASPQVLMLSGIGPKNHLKKMGIPTLVDLPVGKNLQDHAIWL
GIYLAYNNESVTSPPSEKSQLDDIYDYLEFNAGPLRVLPLDLNGFVDVNDPHSKYPNVQF
MFVPYQRYTNNLLSLLQGYNMNDDIIQEMQQAVKKMSLISICPVLIRPLSRGFVELRNTN
PADPVKIYANYFAEKEDFNNLLKSVNIVKAFLNTDILKKYNMTLYYPNISGCQHTEPGTD
EYWECNLEHLSTTLFHPCGTAMMGPANDSRAVVDSRLKVHGVQNLRVIDASIMPEVTS
GNTNAPTMMIAEKGADIIKQDWGVKIQI

>Amm|007|glucose dehydrogenase GMCOX12 XP 394210
MESCARGTCSSALQSSPASIFTMLIQTLIASRCQLSNTNKYPTSNEEKILNSKMEFDFVIVG
GGSAGSVLARRLTEVEDWNVLLIERGVDPLPETIPPGLYNNNLGGPQDYYYTLEPQESSC
LSNKDKRCVWSRGKALGGSSVINGMIHIFGNRRDFDGWASQGNPGWNFEEVLPYFRKSI
SCSPEYTAENGDKYCGTDGPLRVRYYNYTVTDFEDVVLEAAREAGHPILKAVNGDRYLG
FGRVLGTLDEGRRQTCSKAFLTPVRDRKNLYVITSTRANKILFEGKRAVGVQITLSNNET
AEVRATKEVILSTGTMVSPQLLMLSGIGPKEHLKKLGIPVLVDLPVGKNLQDHVIWFGLY
YSFVNESVTSAPSEKDQLDSAYEYLEFNTGPLSTLANDLVAFINPVDPKSIYPEVQLLFSQI
QRYDKNGLKTLLHSYNANDEILQIMTDVIMKRSLITAYASLMRPLSRGVIELRNADPAEQ
VKIYSNYYTVPDDWKRLAKAVPTLKSLLNTTILQKYKANFHTYDVPQCRNLTADTEEY
YECNIRHTTGTNFHACCTNRMGPANDSRTVVDARLRVHGVTNLRVIDASIMPNITSANIN
APTIMIAEKGADLIKQDWGIQV
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>Amm|008|phenoloxidase-activating factor 2 XP 016769186
MAMRKIFLILGIASCSIAAPQNNNLDSLITNIFGTPQNPQISDPSSTTSDTILGTENRPKQPE
TNCECVPYYLCHNGSILENGTGIIDIRALGQCENYLDVCCKPPDRIEKVTPPPVEKKGTCG
QRHPQGVGFRITGDVNGEAQFGEFPWMVAIIKEENIGEEKLNVYQCGGSLIHKQAVLTA
AHCVQGKQASELRIRAGEWDTQTKNEIFPHQDRNVQNVIIHENFAGGTLYNDFAILILSE
PLNLMENVDLVCLPERNTVFDGTRCFASGWGKDKFGKEGHYQVILKKINLPVVPHNQC
QDLLRKTRLGKYFVLDSSFICAGGESDKDTCKGDGGSPLVCPSNSNPNIYLQAGIVAWGI
GCGEGGIPGVYANVASVRDWIDEQMAFYNLDNTVYQAQKIN

>Amm|009|carboxypeptidase Q XP 393632
MLLSTKLLIVVWLLRLHSILAAVVVNRQVDNVSSCNLPEPLLKEIDSYEIIARAIMNEALN
GSFKGTTWTGLSYFTEKFGPRLSGSQPLERSIDYVLKESADYGLENVHGENVTVPFWVR
GEESATLLSPRQMDIAILGLGTSIATPLPEGITAEAIVVNSFEELIDRKNEVPGKIVVYNQEF
VSYGETVRYRTNGATEASKYGAVAALIRSVTPYSLYTPHTGHQSYGENVTKIPVASITVE
DATLLRAMANRNELHINLKMQAVNLPPTISRNVVADFRGSTNPEKIVVVSGHIDSWDVG
LGAMDDGGGAFISWYAVKLLKYLNYRPRRTVRLIMWTAEEMGY VGALDFIKNHKSEQ
NNLQFVMESDSGTFTPLGIEY TGTDIVGCILERIMTLLSPMGNLTVRSPNQGPDISTWINE
GVPGGSLWNQDDKYFYYHHTKADTMLVENSDSLDKGTALFAAVAYILADLSIDLPRHK

>Amm|010|venom serine protease Bi-VSP_or CLIP_XP 006560620
MLIVCLTLIGLLQPLIHVVYAQDQCTTPNQEEGVCINLRSCQFLITLLEKEGLKVKNYLKQ
SLCRYENNDPFVCCPKNSGRESKIERENSYGPLLPPQCGFNNISHTRVVGGIPAKLGAWP
WLTVLGFRSSLNPSQPRWLCGGSLISARHVLTAAHCAVRKDLYVVRIGDLDLSRDDDGA
HPIQVEIEDKLIHPDYSTTTFVNDIAVLRLAQDVQFTEYVYPICLPVEDNLRNNNFVRNYP
FVAGWGSTETRGPASDILLEIQLPVINNEQCKQAY SKFKAAEIDNRVLCAAYRQGGKDA
CQGDSGGPLMLPQHWYYYQIGVVSYGYKCAEPGFPGVYTRVTAFLDFIISALK

>Amm|011|venom serine protease 34 or CUB_Api m 7 analog XP_ 392669
MALVNNITTFRDIVRKVTAALLIFYGSIMLSAKLIEGQCNYNQNLIPGTTYYIYNPNYPYS
YRGSESCVWTVSSDYRVNLTCTDFEIPWSYNCFQDSLTVQINSTTSHRYCGDGGFNVVSS
SNSMVVTLSSPIWSQGGRFLCEIRAVKRPQDSTNCQCGWNNPSRIVGGMDTGVNEFPM
MAGIVDADERAVFCGSTIISVRYVLTAAHCMTNRNYTRLGVLVGDHDISSGTDTNATML
YRVKKVIVHPNY AHDNFNDVALLKTRTKMEFGNEVGPACLPFQHSPDTFAGSFVQLLG
WGTTSFGGPPSDILQKVTVSVLTNLQCTKFYPDLTPQQMCTYAKDKDACQMDSGGPVL
WOQNPTTKRFVLVGIISMGIGCGDTAGVNTRVGAYIDWIVSETADSTYCIIE

>Amm|012|hyaluronidase Api m 2 allergen AAA27730
MSRPLVITEGMMIGVLLMLAPINALLLGFVQSTPDNNKTVREFNVYWNVPTFMCHKYG
LRFEEVSEKYGILQNWMDKFRGEEIAILYDPGMFPALLKDPNGNVVARNGGVPQLGNLT
KHLQVFRDHLINQIPDKSFPGVGVIDFESWRPIFRQNWASLQPYKKLSVEVVRREHPFWD
DQRVEQEAKRRFEKYGQLFMEETLKAAKRMRPAANWGYYAYPYCYNLTPNQPSAQCE
ATTMQENDKMSWLFESEDVLLPSVYLRWNLTSGERVGLVGGRVKEALRIARQMTTSRK
KVLPYYWYKYQDRRDTDLSRADLEATLRKITDLGADGFIIWGSSDDINTKAKCLQFREY
LNNELGPAVKRIALNNNANDRLTVDVSVDQV

>Amm|013|venom acid phosphatase Acph-1-like Api m 3 analog XP 006569959
MMSIMVWTLRFIVCLLCCRTSLAELKLLQTIFRHGNKMPSTINFYPNDPYINYTYEPAGK
GGLTNIGKMTMYKVGQFFRKRYENFLGEITYTKENIWFRSDEVDRTAMSVQLVTTGLYPP
SKQQRWNPDLNWQPIPVWTVPFTMDCLYNSQFSAKFYTLRNMVEETDKDVIQFKKDNR
DVYEYLSKHTGGNITQSKVFLLYQYLFDQRNIGLELPEWTKSVFPHGKLDELAVYDILIR
TRTLESKQISAGIWIREWLNRVNDHISKKDTRKAFMYAAHDPNIACILSALDNFDNEIPY
YGNSLMFELHEENSEYYVQMLYKNKDDIRVLKFPNCDNMCPLDEFKKFVKPLISINTDEI
CGQK
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>Amm|014|venom acid phosphatase Acph-1-like_Api m 3 analog XP 006569974
MMGITVWTLRFIVCLLCCQASLAELKLVQTIFRHGNKMPSQVNIYPNDPYVNYTYEPAG
KGGLTNVGKTNMYKVGQFFRERYEDFLGKIYTKENIWFRADEVDRTVMSGQLVAAGL
YPPSEEQRWNPNLNWQPIPVWTIPATMDCLYTTPFSSKFHTMRNLVEETDEDVIQFEKDN
KDIYKYLSEHTGGNVTQSKVFSLYQYLFAQKDIGLELPEWTKSVFPHGKLDELVIYDILIR
TRTLELKQILGGLWIREWLNHVNDHISKKDTRKAFMYAAHDLNIAYILSALDNFDNEIPY
YGNSLMFELHEDDNEYYVQVLYKNKDNIRVLKFSNCDTMCPLDEFKKFVKPLISINMEEI
CEQK

>Amm|015|icarapin_Api m 10 allergen ABF21078
ERDQMMAATFDFPSLSFEDSDEGSNWNWNTLLRPNFLDGWYQTLQTHMKKVREQMA
GILSRIPEQGVVNWNKIPEGANTTSTTKIIDGHVVTINETTYTDGSDDYSTLIRVRVIDVRP
QNETILTTVSSEADSDVTTLPTLIGKNETSTQSSRSVESVEDFDNEIPKNQGDVLTA

>Amm|016|chitinase-like protein Idgf4 XP 016769016
MVTKMKVLIFAAVAVFCVQSVFTVDTHEHNKVVCYWNTTAFERQGPGKFQLDDVQSA
LSLCTHLIYGFAGINAETFEVVPLKPSLDTGVGYSYYKLVTQLKRTFPNLKIYLGIGGNAD
PDDETHKYLVLTETSQSRSKFINSVNRLLNDYDFDGIDLAWQFPPAKVKKERGTFGSIWH
GIKKTFGYGKFKDDKEVEHRDGFTILVRDLKAQLRPRLKDLTIGVLPHVNSTVYYDARL
LAPNIDAVHLFTFDQKTPERNPREGDYPAPIYESYGRVPQDNVDSTARYWLEHGTPGSKI
VVGIPTYARTWKLTSESQISGVPPIVIDGPGAEGPHTNTPGLLSYAEVCSRLTESAVGRLR
RVGDPSKKYGSYAYQPYNENTGADGIWVGYEDPDTAGNKAAYAKAKGLGGVAIYDLS
LDDFRGVCTGDKYPIIRAAKYKL

>Amm|017MRJP9_Apim 11 allergen AAY21180
MSFNIWWLILYFSIVCQAKAHYSLRDFKANIFQVKYQWKYFDYNFGSDEKRQAAIQSGE
YNYKNNVPIDVDRWNGKTFVTILRNDGVPSSLNVISNKIGNGGPLLEPYPNWSWAKNQN
CSGITSVYRIAIDEWDRLWVLDNGISGETSVCPSQIVVFDLKNSKLLKQVKIPHDIAINSTT
GKRNVVTPIVQSFDYNNTWVYIADVEGYALIITYNNADDSFQRLTSSTFVYDPRYTKYTIN
DESFSLQDGILGMALSHKTQNLYYSAMSSHNLNYVNTKQFTQGKFQANDIQYQGASDIL
WTQASAKAISETGALFFGLVSDTALGCWNENRPLKRRNIEIVAKNNDTLQFISGIKIIKQIS
SNIYERQNNEYIWIVSNKYQKIANGDLNFNEVNFRILNAPVNQLIRYTRCENPKTNFFSIF
L

>Amm|018|transferrin 1_NP_001011572
MMLRCNIWTLAVNVLFVNSFLFVIAAQDSSGRIFTICVPEIYSKECDEMKKDSAVKGIPVS
CISGRDRYECIEKVGKKEADVVAVDPEDMYLAVKDNKLASNAGYNVIEQVRTKEEPHA
PYRYEAVAVIHKDLPINNVQGLRGLKSCHTGVGRNVGYKIPITKLTAMGVLNNLHDPEY
SARENELRALSSLFSKGCLVGTWSPDPAINRRLKETYSNMCALCEKPEVCDYPDIYSGYE
GALRCLAHNGGEIAWTKVIYVKRFFGLPVGVTAAIPTSENPADYRYFCPDGSKVPIDANT
KPCTWAARPWQGYMTNNGVNNVEAVQKELTDLGKLGEEEKADWWKDIMLLNEKTLA
VPAPPVLPENHLKNAKYLDVIERNSGATDKIIRWCTWSEGDLEKCKALTRAAYSRDVRP
KYDCTLEKSQDDCLKAIKENNADLTVVSGGSVLRATKEYNTVPIIAESYGSGSTNFNERP
AVAVVSKSSSINKLEDLRNKKSCHSGYKDSFAGWTAPIYTLKRKGLIKSENEAADFFSGS
CAPGAPLDSKLCQQCVGNLASNNDRIRQVTKCKATNEETYRGGKGALSCLLDGKGDVA
FVPLTALSEEGVQSKDLALICPDGGRAEINEWERCNLGLEPPRVILSSGAKSPTVLEELTH
GTLAASTLYSKRPDLLHLFGSWSNRPNLLFKDEAKDLVSVNKSWNKWNDWQETQNNY
GAA

>Amm|019|apolipophorin_XP 026298285
MGHPPRLMGTALACLFLFFAVAESAPRPTCVTGCRGMHQSKAYQEGRTYVYNLEGLSV
TSITDAQGDASLKLSATVELSVKPDCINQLRLKNVKINGAPPLIPEIEQYAVQFNYHDGHI
DTQLCTEPGDSQASLNIKRAVVSMFQSAIMQDSGSTIHHETDVMGTCPTEFNFRKEGDSL
IVNKNRNLASCAFRENVNQGLVSGNTDAEAGVKSSPLLGSQQSIEQRFKRGILNKAVSKE
QYTLRPFSNGHAGANTNVETTLTLKSEKADNPTVTVSQPKSIIFESPQPVLRSSADAVAN
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ALKAARAEVAGGVKPDAASRFADLVKVLRVSGKNDIMSVYQKVRSGDKEDQKLFLDA
LFRARTGEAAEVGVELIKNKELTNVQTLLFYAGSLALIRHVHLPSVTAIASLLDQPDLPRL
GYLGVGQVIGRYCQQNSCENVAEIKQAVHKIREKVGNGKAKSREQENSIISALKALGNS
QFLDDATLQKLANIAADKNVRNRVRVAAIQALPTRCSMKWKNVMFKVLADREEDSEIR
INTYLSLVACPCPHAANQLKEVLDKETVNQVGSFIQTHLRNLRASTDPDKLNAKNQFGLI
KPRVKFPEDFRKYSFNNELSYKIDSLGLGSTLDSNVVYSQNSFVPRSANLNMTVELFGKN
FNFLELNTRVENLDRLLEHYLGPKGKIWEKDLEEDLKSGANEVNKLRKYARERFEKVVR
GKREVRQGDLDRFAKNVHLRSNEVDQDLDIDLSVKLFGVEYAYLSYQGEGSKLSPEAVI
DKLLDGLEKGFDVTKNLKSDLENYLQFLDNELVYPTNLGTALSLGLSGTSALRLKTQGK
FDLKSALKDPKNTNFRLAVEPSVSIRLAGSMTVQAPGVESGMKIIGTLHTSTSTDVSVSLL
DGTGIDVNIGIPKKKQEVISVSSEVLFSTPKGDVAPKFGKSKEYADCFEQFSSYLGLTVCG
KISYPYDDSSSIDQKPLFPLNGPAEFAVKVENNDVNKYHFKIFANNNAEANKRSFEILLDT
PNSKMNRRMALLLESSMQHPNMY VKGSLDTPFKKASAEAVLKDTAQERTLTVTVKHD
QOMEYYGRVGVLASGSKYKPIMEYKVPEHIEKLASSKTGLPSGQQYYLDGSVDVTDNQD
GKKFNLEKVAFVLNGQKLIVIDGPVTWTSNSVNVDTNIGY GDKNLAFKLDGQCSKDDH
RLVVSAMPSSDPNIGFNLNWQLKKTDNNLENKFYFVHGPDPNSQTNRLSLTQKAVYKL
NNKEFFLSVSNELTYPIVNLKLKYEGELTQKSVSSDLEFKYKEFNFGTELSAKVGTEKPG
DYEVEFEAQLMENGIELKAKRKILDGQKSQFSNSLELKPSGKYTADAVVLYSIASKSNIN
FELDGDANLNGKKVKINTALESNPQSFNALLNAKVNDVTYVEFDLKNKRSPNPSGVLVL
NLKNYLTANGQYSYQNGKGNAKLDVDVPKIDRKIQATGSLTVSGSKHVGELVLLYDAG
KDPNKRVKLSTTSDITKTSVDTKNILEVVDKRLELNGKGSMQGTLNNGQLEVEMDVTLP
NGRHLVYKGKRNSVKKDTKYDIQVASKLTDYEQKGGPSRSLSYNGNVQDLDVNAITFQ
GNGQLKFVNKNGNDVQISVIGKNLNLPDNKKQREVNIELGGSSIPKKLQFQYRNQGSDN
EGSHNVKSSFGDDVSLMSNVNMRKGNNIDKPYKVDGVFDMKLPSENLKNLKLELVSSL
LDSDEKDLFKSSGAVKLTYNNDRKIELSKELELIGMNKNLEGPSEGKGKLNMNILDLSPV
QLSGSYKYDPTPEKKSATLVLDGQYGSKTFSLRSDNVYLPSVATVTLKAKGNLKFEKLD
NVDLQLLYKRFKDENKLIINSQIDADGAKHSLVSEIQYLDSNNLFYVMTVCPTGKTEILS
KFQKLNDKEYKGEWKVDTPKGFAKADAHVNLESVDNFVIKANFDSDKAKHRNIHAEIA
NQPTAKNGKSISITVTSDGKNIVTGSTSYKHRDEDGKIVVEGSGNLKVGDNTRSSSFKYT
RQRLTHEKDGEAGVAIVLNANLGPSAIVGELKLSNKELHLFNSYCEQNKDCAQFKLQSIL
NVEKKTLLKHQVTVEVDLKKFNVPVEFGLKTNTEFKNPIFDHTTNLYLHSSKDKTEYTY
QAYIHPKEAATILTLPSREVALILIYDVPKTRQTAAYKLDVSLYLDRKNKPSEKTSLSAIG
DINVDKNSLSLSGETKFTYPTQHKDMSMKGYLHYGGDKLLDANLDIDVFAKRSQKISIV
ANVQRQQIPNGQNVTSLVEVNSRGQQLKLDLKSHLAISKKQIGFGTFFTYNNVKQKPKT
LGALYSADLNHVSLLITLPDKQLIRDNWKFDITRNTQKVHRELSLLDNTPQVLNFEANDF
NRFKLETYLKNNPNNKAVLNGQMVLGQLAEIHAHWFKDGVKKHLFHALVNLDEKQFL
KPDFGYNTENIAELGKVIKNKNLDVIKDAKDVYGYVLDETSAEGSDFVDHLVKAKPSFQ
SLVEYYEKELNKLKEEMNADETIQEIQVTLICGHQMAEKILDILRKYFGTLFEILTETMKR
TAHGLEKLKESLNNLISNVKQAVNSMYPKLKESYDKIFHQMLEILDAVIKLANTYLQAVL
NLINEHQKEIKDMLNVISGMSQDIVKILFKGLEQIKLNLDQFCHLLINQLKALPAYETIKE
RLEELKNFQIPDNILNSLEELCKLGKNILPTEELRHFVDITCEYIIKLVKRQKINDMNELKK
IYSSLVAAVQSIVALAQKQSSLENIWGLISIQTPDLGLLSKLPTISALKLSVWNLLRNRELP
TLEDLYYTYRPTPLFRKSGVVTDGGHFFTFDGRHLTMAGSCTYILAQDMQDGNFSVVA
NFNNGILISVTLTEPKESIAIKNNGNILVNNKPADYPAHTKNLHAYLFPPYGNIKSDYGVR
VSCTSKAPMICAVHVSGFYHGKLRGILGDANNEPYDDYTLPSGKITESGTEFGNAYKLKS
ECPEATAVEQHNERTPVCTDYFTGENSPLKSCFNIVKPSLYRDACDHAIAAGTPAGACIIA
MAYHYACYAQGVMSTYIPSSCTNCKVGGNKIDMGDSFSVKVPKKEADVIFVIEQQIPND
KVYKEMITPLMSELREELKQQGVTDVHIGLIGY SEMMKWPQHFTLNGDTNIDGEVKNM
KFEEGKPISYQEAKEGNTEKKIDYLHQRMDVELGTFKLTDAYEAAIRYPFRPGAARAVV
GVIANPCEKSPFPISLQQLRLLLGLKIYRDLGLTYYHVSYPKELLVSGKPQKNIVAYDQD
NVYTFADSKKKPLTGSTDMKSNLVPAIKDVCADFAVFSGGAAFSSNNFLDAKSNQKKQF
VQVAAKRIADSLVNVEFEKDCSCLYEYGMIGRSKCKIVGRKEVPRSAKGGTKG

-11 -
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>Amm|020[Hsc70-3_or Hsp70Ab NP 001153544
MSKAPAVGIDLGTTYSCVGVFQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAKNQV
AMNPNNTIFDAKRLIGRRFDDTTVQSDMKHWPFTVMNDGGKPKIKVSYKGETKTFFPEE
VSSMVLTKMKETAEAYLGKIVTNAVITVPAYFNDSQRQATKDAGAIAGLNVLRIINEPTA
AAIAYGLDKKTAGEKNVLIFDLGGGTFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMV
NHFVQEFKRKYKKDLSSNKRALRRLRTACERAKRTLSSSTQASIEIDSLFEGIDFYTSITRA
RFEELCADLFRSTLEPVEKALRDAKMDKAHVHSIVLVGGSTRIPKIQKLLQDFFNGKELN
KSINPDEAVAYGAAVQAAILHGDKSQEVQDLLLLDVTPLSLGIETAGGVMTTLIKRNTTI
PTKQTQTFTTYSDNQPGVLIQVYEGERAMTKDNNILGKFELTGIPPAPRGVPQIEVTFDID
ANGILNVSAIEKSTGKENKITITNDKGRLSKEDIERMVNEAERYRNEDEQQRERITAKNA
LESYCFNMKSTMEDEKIKDKIDSTEKEKVINKCNEVISWLDANQLAEKEEFTDKQKELES
VCNPVVTKLYQGGATPGGFHPGAAGGGGGAGGPTIEEVD

>Amm|021 |histone h4 XP_006570863
MTGRGKGGKGLGKGGAKRHRKVLRDNIQGITKPAIRRLARRGGVKRISGLIYEETRGVL
KVFLENVIRDAVTYTEHAKRKTVTAMDVVYALKRQGRTLYGFGG

>Amm|022|ubiquitin-60S ribosomal protein L40_XP_ 003251367
MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNI
QKESTLHLVLRLRGGVIEPTLRILAQKYNCDKMICRKCYARLHPRATNCRKKKCGHTNN
IRPKKKLK

>Amm|023|elongation factor 1-alpha CAA37066
MGKEKIHINIVVIGHVDSGKSTTTGHLIYKCGGIDKRTIEKFEKEAQEMGKGSFKYAWVL
DKLKAERERGITIDIALWKFETAKYYVTIIDAPGHRDFIKNMITGTSQADCAVLIVAAGIG
EFEAGISKNGQTREHALLAFTLGVKQLIVGVNKMDMTDPPYSEARFEEIKKEVSSYIKKI
GYNTASVAFVPISGWHGDNMLEPSPKTPWYKGWKVERKDGNADGKTLIEALDAILPPS
RPTDKALRLPLQDVYKIGGIGTVPVGRVETGILKPGMLVTFAPAALTTEVKSVEMHHEA
LTEALPGDNVGFNVKNISVKELRRGYVAGDSKNQPPRGAADFTAQVIVLNHPGQISNGY
TPVLDCHTAHIACKFAEIKEKCDRRTGKTTEENPKSIKSGDAAIVMLQPTKPMCVEAFQE
FPPLGRFAVRDMRQTVAVGVIKSVTFKDTQGKVTKAAEKAQKKK

>Amm|024factin_XP_ 026296530
MCDDDVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVG
DEAQSKRGILTLKYPIEHGIITNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKAN
REKMTQIMFETFNSPAMY VAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAI
LRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAAASTS
LEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETVYNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTIKIKIIAPPERKYSVWIGGSILASLSTFQQMWIS
KQEYDESGPGIVHRKCF

>Amm|025|alpha-amylase BAA86909
MMPAIVLLLALLTLAAGEIAHNDPHFAPGHDAIVHLFEWKWNDIAKECEQFLGPVGFGG
VQVSPVQENIVIDKRPWWERYQPISYKWITRSGTREQFIDMVARCNKAGVRIYVDVIMN
HMSGDRNDAHGTGNSRANTYNFDYPQVPYTVKNFHPRCAVNNYNDPSNVRNCELVGL
HDLDQSQEYVRSKLVDFLNDLVAIGVAGFRVDAAKHMWPSDLRTIYSRVRNLNRTHGF
PNDAQPYIFQEVIDYGNEAISKREYNGIGAVIEFKYSYEISNAFRGNNNLKWLVNWGEQ
WGFLPSKDSLVFVDNHDTQRDNPQILTYKYSKRYKMAVAFMLSHPFGTPRIMSSFDFQS
KDQGPPNDGNGNILSPSIHDNICSNGWICEHRWRQIYNMVRFRNLVKGTKIDNWWDNG
SNQIAFSRGCSGFVAFNGDQYDLKKNLKVCLPPGQYCDVISGNLEKGRCTGKIVTVGSD
GNANIEIGAGEEDGVLAIHVKAKMA

>Amm|026|alpha-amylase AAM20738

MMPAIVLLLALLTLAAGEIAHNDPHFAPGHDAIVHLFEWKWNDIAKECEQFLGPVGFGG
VQVSPVQENIVIDKRPWWERYQPISYKWITRSGTREQFIDMVARCNKAGVRIYVDVIMN
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HMSGDRNDAHGTGNSRANTYNFDYPQVPYTVKNFHPRCAVNNYNDPSNVRNCELVGL
HDLDQSQEYVRSKLVDFLNDLVTVGVAGFRVDAAKHMWPSDLRTIYSRVRNLNRTHGF
PNDARPYIFQEVIDYGNEAISKREYNGMAAVIEFKYSYEISNAFRGNNNLKWLVNWGEQ
WGFLPSKDSLVFVDNHDTQRDNPQILTYKYSKRYKMAVAFMLSHPFGTPRIMSSFDFQS
KDQGPPNDGNGNILSPSIHDNICSNGWICEHRWRQIYNMVRFRNLVKGTKIDNWWDNG
SNQIAFSRGCSGFVAFNGDQYDLKKNLKVCLPPGQYCDVISGNLEKGRCTGKVVTVGSD
GNANIEIGAGEEDGVLAIHVKAKMA

>Amm|027|alpha-glucosidase I1I_Q17058
MKAVIVFCLMALSIVDAAWKPLPENLKEDLIVYQVYPRSFKDSNGDGIGDIEGIKEKLDH
FLEMGVDMFWLSPIYPSPMVDFGYDISNYTDVHPIFGTISDLDNLVSAAHEKGLKIILDFV
PNHTSDQHEWFQLSLKNIEPYNNYYIWHPGKIVNGKRVPPTNWVGVFGGSAWSWREER
QAYYLHQFAPEQPDLNYYNPVVLDDMQNVLRFWLRRGFDGFRVDALPYICEDMRFLDE
PLSGETNDPNKTEYTLKIYTHDIPETYNVVRKFRDVLDEFPQPKHMLIEAYTNLSMTMKY
YDYGADFPFNFAFIKNVSRDSNSSDFKKLVDNWMTYMPPSGIPNWVPGNHDQLRLVSR
FGEEKARMITTMSLLLPGVAVNYYGDEIGMSDTYISWEDTQDPQGCGAGKENYQTMSR
DPARTPFQWDDSVSAGFSSSSNTWLRVNENYKTVNLAAEKKDKNSFFNMFKKFASLKK
SPYFKEANLNTRMLNDNVFAFSRETEDNGSLYAILNFSNEEQIVDLKAFNNVPKKLNMF
YNNFNSDIKSISNNEQVKVSALGFFILISQDAKFGNF

>Amm|028|alpha-glucosidase 11l BAE86928
MKAVIVFCLMALSIVDAAWKPLPENLKEDLIVYQVYPRSFKDSNGDGIGDIEGIKEKLDH
FLEMGVDMFWLSPIYPSPMVDFGYDISNYTDVHPIFGTISDLDNLVSAAHEKGLKIILDFV
PNHTSDQHEWFQLSLKNIEPYNNY YIWHPGKIVNGKRVPPTNWVGVFGGSAWSWREER
QAYYLHQFAPEQPDLNYYNPVVLDDMQNVLRFWLRRGFDGFRVDALPYICEDMRFLDE
PLSGETNDPNKTEYTLKIYTHDIPETYNVVRKFRDVLDEFPQPKHMLIEAY TNLSMTMKY
YDYGADFPFNFAFIKNVSRDSNSSDFKKLIDNWMTYMPPSGIPNWVPGNHDQLRLVSRF
GEEKARMITTMSLLLPGVAVNYYGDEIGMSDTYISWEDTQDPQGCGAGKENYQTMSRD
PARTPFQWDDSVSAGFSSSSNTWLRVNENYKTVNLAAEKKDKNSFFNMFKKFASLKKS
PYFKEANLNTRMLNDNVFAFSRETEDNGSLY AILNFSNEEQIVDLKAFNNVPKKLNMFY
NNENSDIKSISNNEQVKVSALGFFILISQDAKFGNF

>Amm|029MRJP1_NP_ 001011579
MTRLFMLVCLGIVCQGTTGNILRGESLNKSLPILHEWKFFDYDFGSDERRQDAILSGEYD
YKNNYPSDIDQWHDKIFVTMLRYNGVPSSLNVISKKVGDGGPLLQPYPDWSFAKYDDC
SGIVSASKLAIDKCDRLWVLDSGLVNNTQPMCSPKLLTFDLTTSQLLKQVEIPHDVAVNA
TTGKGRLSSLAVQSLDCNTNSDTMVYIADEKGEGLIVYHNSDDSFHRLTSNTFDYDPKFT
KMTIDGESYTAQDGISGMALSPMTNNLYYSPVASTSLYYVNTEQFRTSDYQQNDIHYEG
VQNILDTQSSAKVVSKSGVLFFGLVGDSALGCWNEHRTLERHNIRTVAQSDETLQMIAS
MKIKEALPHVPIFDRYINREYILVLSNKMQKMVNNDFNFDDVNFRIMNANVNELILNTR
CENPDNDRTPFKISIHL

>Amm|030MRJP2_AQM49880
MTRWLFMVACLGIACQGAIVRENSPRNLEKSLNVIHEWKYFDYDFGSEERRQAAIQSGE
YDHTKNYPFDVDQWRDKTFVTILRYDGVPSTLNVISDKTGKGGRLLKPYPDWSFAEFKD
CSKIVSAFKIAIDKFDRLWVLDSGLVNRTVPVCAPKLHVFDLK TSNHLKQIEIPHDIAVNA
TTGKGGLVSLAVQAIDLANTLVYMADHKGDALIVYQNADDSFHRLTSNTFDYDPRYAK
MTIDGESFTLKNGICGMALSPVTNNLYYSPLASHGLYYVNTAPFMKSQFGENNVQYQGS
EDILNTQSLAKAVSKNGVLFVGLVGNSAVGCWNEHQSLQRQNLEMVAQNDRTLQMIA
GMKIKEELPHFVGSNKPVKDEYMLVLSNRMQKIVNDDFNFDDVNFRILGANVKELIRNT
HCVNNNQNDNIQNTNNQNDNNQKNNKKNANNQKNNNQNDN

>Amm|031MRJP2_NP_ 001011580

MTRWLFMVACLGIACQGAIVRENSPRNLEKSLNVIHEWKYFDYDFGSEERRQAAIQSGE
YDHTKNYPFDVDQWRDKTFVTILRYDGVPSTLNVISGKTGKGGRLLKPYPDWSFAEFKD
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CSKIVSAFKIAIDKFDRLWVLDSGLVNRTVPVCAPKLHVFDLK TSNHLKQIEIPHDIAVNA
TTGKGGLVSLAVQAIDLANTLVYMADHKGDALIVYQNADDSFHRLTSNTFDYDPRYAK
MTIDGESFTLKNGICGMALSPVTNNLYYSPLASHGLYYVNTAPFMKSQFGENNVQYQGS
EDILNTQSLAKAVSKNGVLFVGLVGNSAVGCWNEHQSLQRQNLEMVAQNDRTLQMIA
GMKIKEELPHFVGSNKPVKDEYMLVLSNRMQKIVNDDFNFDDVNFRILGANVKELIRNT
HCVNNNQNDNIQNTNNQNDNNQKNNKKNANNQKNNNQNDN

>Amm|032]MRJP3_ADC55524
MTKWLLLVVCLGIACQDVTSAAVNHQRKSANNLAHSMKVIYEWKHIDFDFGSDERRD
AAIKSGEFDHTKNYPFDVDRWRDKTFVTIERNNGVPSSLNVVTNKKGKGGPLLRPYPD
WSFAKYEDCSGIVSAFKIAVDKFDRLWVLDSGLVNNNQPMCSPKLLTFDLKTSKLVKQV
EIPHNIAVNATTGMGELVSLAVQAIDRTNTMVYIADEKGEGLIMYQNSDDSFHRLTSNTF
DYDPRYTKLTVAGESFTVKNGICGIALSPVTNNLYYSPLSSHGLYYVDTEQFRNPQYEEN
NVQYEGSQDILNTQSFGKVVSKNGVLFLGLVGNSGIACVNEHQVLQRESFDVVAQNEET
LQMIVSMKIMENLPQSGRINDPEGNEYMLALSNRMQKIINNDFNFNDVNFRILGANVDD
LMRNTRCGRYHNQNAGNQNADNQNADNQNANNQNADNQNANKQNGNRQNDNRQN
DNKQNGNRQNDNKQNGNRQNDNKQNGNRQNGNKQNDNKQNGNRQNDNKRNGNRQ
NDNQNNQNDNNRNDNQVHHSSKLH

>Amm|033MRJP4 NP 001011610
MTKWLLLMVCLGIACQNIRGGVVRENSSGKNLTNTLNVIHKWKYLDYDFDNDERRQA
AIQSGEYDRTKNYPLDVDQWHNKTFLAVIRYNGVPSSLNVVSDKTGNGGRLLQPYPDW
SFAKYEDCSGIVSAHKIAIDEYERLWVLDSGLVNNTQPMCSPKLFAFDLNTSQLLKQVEI
PHDVATTGKGELVSLTVQAMDSTNTMVYMVDNKNTLIITYQNADDSFHRLSSHTLNHNS
DKMSDQQENLTLKEVDNKVYGMALSPVTHNLYYNSPSSENLYYVNTESLMKSENQGN
DVQYERVQDVFDSQLTVKAVSKNGVLLFGLANNTLSCWNEHQSLDRQNIDVVARNEDT
LQMVVSMKIKQNVPQSGRVNNTQRNEYLLALSDRNQNVLNNDLNLEHVNFQILGANV
NDLIRNSRCANFDNQDNNHYNHNHNQARHSSKSDNQNNNQHNDQAHHSSKSNNRHNN
ND

>Amm|034MRJP4 XP 026299317
MTKWLLLMVCLGIACQNIRGAVVRENSSRKNLTNTLNVIHEWKYLDYDFGNDEKRQA
AIQSGEYDRTKNYPLDVDQWHNKTFLAVIRNNGVPSSLNVVSDKTGNGGPLLQPYPDW
SFVKYEDCSGIVSAHKIAIDEYERLWVLDSGLVNNTQPMCSPKLLAFDLNTSQLLKQVEI
PHDVATTGKGELVSLTVQAMDSTNTMVYMVDNKNTLIVYQNADDSFHRLSSHTLNHNS
DKMSDQQENLTLKEVDNKVYGMALSPVTHNLY YNSPSSENLYYVNTESLMKSENQGN
DVQYERVQDVFDSQLTVKAVSKNGVLLFGLANNTLSCWNEHQSLDRQNIDVVARNEDT
LQMVVSMKIKQNIPQSGRVNNTQRNEYLLALSDRNQNVLNNDLNLEHVNFQILGANVN
DLIRNSRCANFDNQDNNHYNHNHNQARHSSKSDNQNNNQHNDQAHHSSKSNNRHNNN
D

>Amm|035|MRJP5_NP 001011599
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAM
QSGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISEKIGNGGRLLQPYPDWSW
ANYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSHQLKQVVMPH
DIAVNASTGNGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDESFHRLTSNTFDY
DPKYIKMMDAGESFTAQDGIFGMALSPMTNNLYYSPLSSRSLYYVNTKPFMKSEYGAN
NVQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNEE
TLQTVVAMKMMHLPQSNKMNRMHRMNRVNRVNRMDRMDRIDRMDRMDRMDTMDT
MDRIDRMDRMDRIDRIDRMHTMDTMDTMDRTDKMSSMDRMDRMDRVDRMDTMDRT
DKMSSMDRMDRMDRVDTMDTMDTMDRMDRMDRMDRMDRMDRMDTMDRTDKMSR
IDRMDKIDRMDRMDRTNRMDRMNRMNRQMNEYMMALSMKLQKFINNDYNFNEVNF
RILGANVNDLIMNTRCANSDNQNNNQNKHNN
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>Amm|036]MRJP5_ADB96941
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAIQ
SGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISKKIGNGGRLLQPYPDWSWA
NYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSHQLKQVVMPHD
JAVNASTGMGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDDSFHRLTSNTFDYD
PKYIKMMAAGESFTAQDGIFGMALSPMTNNLY YSPLSSRSLYYVNTKPFMKSEYGANN
VQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNEET
LQTVVAMKMMHLPQSNKMNRMHRMNRVNRVNRMDRMDRIDRMDRMDRMDTMDT
MDRIDRMDRMDRIDRIDRMDTMDTMDTMDRTDKMSSMDRMDRMDRVDRMDTMDRT
DKMSSMDRMDRMDRVDTMDTMDTMDRMDRMDRMDRMDRMDRMDTMDRTDKMSR
IDRMDRIDRMDRMDRTNRMDRMNRMNRQMNEYMMALSMKLQKFINNDYNFNEVNFR
ILGANVNDLIMNTRCANSDNQNNNQNKHNN

>Amm|037]MRIP5_XP 026299316
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAIQ
SGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISKKIGNGGRLLQPYPDWSWA
NYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSQQLKQVVMPHD
ITVNASTGMGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDDSFHRLTSNTFDYD
PKYIKMMAAGESFTAKDGIFGMALSPMTNNLYYSPLSSRSLYYVNTKPFMKSEYGANN
VQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNKKT
LQMIISMKILKDL

>Amm|038]MRJP6 NP 001011622
MTNWLLLIVCLSIACQDVTSAIHQRKSSKNLEHSMNVIHEWKYIDYDFGSDEKRQAAIQS
GEYDYTKNYPFDVDQWHNKTFLAVIRYDGVPSSLNVISEKIGNGGCLLQPYPDWSWAN
YKDCSGIVSAYKIAIDKFDRLWVLDSGLINNIQLMCSPKLLAFDLNTSKLLKQIEIPHNIAV
NASTGMGGPVSLVVQAMDPMNTTVYIADDRGDALITYQNSDDSFHRLTSKTFDNDLRYS
ELAVAGESFTVHDGIFGMALSPVTNNLYYSPLTSHSLYYVNMEPFMKSQYEENNIEYEGI
QDIFNTQSSAKVMSKNGVLFFGLVNNSAIGCWNEHQPLQRQNMDMVAQNEKTLQMIIS
VKIIQNLAYSGRMNRIHKNEYMLALSNRMQKIVNNDFNFDEVNFRILGANVNNLIKNTR
CAKSNNQNNNQNKYKNQAHLD

>Amm|039MRJP7_NP_001014429
MTRWLFMVACLGIACQGAILRENSARNLKNSLKVMHEWK YIDYDFGSEEKRQAAIQSD
EYDHTKNYPFDVDQWRDKTFVTVLRYDGVPSSLNVISEKTGNGGRLLQPYPDWSWTKY
KDCSGIVSAYSIAIDKFDRLWVLDSGLVNNTQPMCFPKLLVFDLNSSQLIKQVDIPHEIAV
NTTTEQGRLKSLAVQAISSVNTLVYIADNKGDGLIVYQNSDDSFHRLTSNTFNYDPRYTK
MTVEGESFTVQDGIYGMALSPMTNNLYYSPLASRDLYYVNTKPFIKSEYGENKVQYNG
VQDVFNTQTTAKAVSKNGILFFGLVNNTAVGCWNEHQTLQRENTDMVAQNEETLQMI
VGMKIKQLLPHIVIIDIDNIINDEYMLVLTNRMQKILNNDLNFNDINFRILIGGVSDLLENT
RCTNFNIQNDDSDENNDDSIRITIDASFN

>Amm|040|unch protein LOC408608 XP 397512
MQLRVLFFFLFVATISYAIADSSSSSSESKETAVDALKNIGKSADNIVKQFGKGFAAVAK
GNLGTVNLTKVLKSVEDRLKLPTLSKYSKEAKSQIVAAREQVANALLEGSSDLIGALKD
AVELAIRASTPIENLIEIFDTIKDVYFHVAVNNSIAIGLNIIEDGVLICQVIVETMKVALKV

>Amm|041|apolipophorin-III-like NP_001107670
MKIILTHFSHLISEAKVAPTSTTNSQGTPDVQLSELISQAQANINNLAKQIQEQWNIPDQDT
IVKTVKDQSANFVNNIQDYIKNVTEEVKTKTPELERSWNDVKTMLNKVVDDISSGIPNA
QQQVAELQSKFQQGVQTLLKESDKAAKSLSQHSGKIQEDLAKFTKQAVDIAVQATQNL
NNQLQTAATQKS
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>Amm|042|unch protein LOC726323 XP_ 026301350
MGTNWLRDLHENINALNRNLQQNMYQLQQRIHNTVQRNLEHAHRLTENLDSNSNMIQ
MIGGNSVIVTNNDGTKIVQSGRTSDGKPYIRESTDKIIGDTLRHIERIYDPITNTSKMHGYT
LNLKDPSAKPVPLNDTV

>Amm|043[Obp 14 NP 001035313
MKTIVLIFGFCVCVGALTIEELK TRLHTEQSVCK TETGIDQQKANDVIEGNIDVEDKKVQ
LYCECILKNFNILDKNNVFKPQGIKAVMELLIDENSVKQLVSDCSTISEENPHLKASKLVQ
CVSKYKTMKSVDFL

>Amm|044|unch protein LOC727028 or_takeout-like XP 001122741
MLPQRRITICAVIFGLFCIGESPVSCDKEQSRNAALNEPDFEIPEYILPCSRSDPKIDVCFQN
TLNHLQPYLLKGISELDLPPIEPLIIPELGMENGQGAVRVRALFSNITVIGAGNYSLTKSRV
DLKTYRLDVHLAFPKIELQGRYEVVGNVLLFPIQSHGEFWALFGDVQAVARIQGAEEIRD
GVRYLKVVRMLVDFGLGRARFRVVDQLNGDNVIGQAMNQFLNQNAKEIIEEMRPAASA
SIAKHFKNFLGKALNKVPLKVWLRDT

>Amml|045|ferritin heavy polypeptide-like 17_XP 624076
MLFLGILFIFLATASAEYCTDEVNKFCSTTKKHEIGIESNCNATYGNIHELLVPLQSYAYG
NIEYSFRFLLMSTYLGNYENQREGFKKLYRKYSDEMWENGIDLIKYITKRGGSMNFGQE
PKFTPMIKTLELNEFASLATALEIQKSFANQALKIHEKANKKQDSAIAHYMEEKFLEPQA
DRVRELAGHIRDMKRFIDESSSHLSIFLFDQYLQQSV

>Amm|046|ferritin subunit heavy chain XP 026300991
MKLLYVLFIVFVYINGSLGNDSATRSCIISNIAADENATKHWLDMDKNCIKSLESQVNVEI
KAAMTYLAMGAHFALDVINRPGFSKFFFESATEEREHAIKVLEYLLMRGQLTNINEDNV
LLRFPLEAEIENWNSGYKALKKALKLETSVTKRIRELIKTCEHPNDINLVDYHLVDYLTG
EFLTEQYKGQRDLAGKISSLGKMIQTHGMLGEFLFDKKLLNNEI

>Amm|047|laccase-5_or polyphenol oxidase XP 625189
MFKNIMKFHIFFILLIYTQFSYSYRSWKHSNY SIFSSPEECVRNCTDNEQPKICYYFFHIEF
YTTVGPACDIQGSNQCILADGIEKTLIPINRQLPGPPIEVCLNDRVVVDVQNAAMGMEATI
HWHGLFQNGFQYYDGVPYVTQCPIASSSTFRYDFVVKNSGTHFYHSHISTHMLDGQIGS
FIVKDPPRKNPHRDLYDKDEIVIFLSDWIHELSFERYPGYYRYNVLGQTAENILINGLGNY
TNASGNTTNGSLKVFTVKKGERHRIRMINSFSTVCLTELRIEKHKLIITAQDGENVKPKPV
DKIVTSTGERVDFILVANQSVDSYWIQARGLGECAATFMQQLAILKYENGPSRPSTPLLN
YNDTIDGVIYNGLNGTLCNTNITEPVLCINQLESLESENDLLKVEPDERHILPFWFFNYTD
TSKNRLFNSSSYLPFFNANDRSQLLSIFNDIAYENPASNLLTQSSSYRAICKKNQLSTCTEP
CTCAQIIKTKLNNVVELVMYDAIPQTDLDHPFHLHGFAFQVFSVGQFWPIRNISRQDINE
VIQEHTERLRRGEYKNPPGKDTAKIPMGGY VIVRFKADNPGWWLLHCHFSWHHITGME
LVILVGDENDLPPIPKNFPKCDNWKPPVRIANDYLFFPQS

>Amm|048|esterase B1 XP 016770320
MNGITLSIFFSVLTLNNADIQRTSVVQTNSGPVQGAALTTVWNGIEYSSFKGIPYASPPIG
NRRFRPPVPPQPWNETLDAIEEANECPQEMSNVYSGNEDCLYLSVFTPQTKFNDKELKTL
KPVMVWIYGGSFLRGSNNASLYGPDFFMEQDVVLVTFNYRLGALGFLYLKHENAAGNA
AMRDQLMVLEWVRDNIAAFGGDPNRVTLFGESAGGASVNYHVLSEKSRGLFHQAIEQS
GTSATYLYKTQKAAFQTACKLASELGFESDDPNELLKFFLEADAKDLVATTNRAFPLGT
DFSVPFAPIKENPDLVDPKDMFLSECPITLAANQKFNKMPVMLGFTHDEVLDFSGELYQII
NTTADILNELFNLKLDLQGPYEEVKELSVVLSDFIMKGPIDFAQRLLVDGNDDYPVYYY
QLSYVSNYALHAQDGIPEPGIAHFDDIGLLFNVESLNAPTDPRHPFNQFRQKLVTLWANF
AKYGNPTPANANPLNDVIWKPSGEAGQLLDMGDNFQMIDRKQAINERALITEKYLYVS
MPITSDCNEISYANYFSLF
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>Amm|049|pancreatic triacylglycerol lipase XP_ 026299639
MRHQAMHAVSYYDLIDSSFFRLYNRNGSYIDTNVENASVLLPYIEKNNSLVLYLTGYTY
DIDSENVKLITGVYLNYTQHNILALDYRNITRTDYLTAVYAINDLGKLVGDALNSLVNG
GVHSELIHIIGHSLGAQLAARIARNVNFVISRITGLDPAGPLFYFLNFHLTSSDARFVDIIHT
DIGVYGLALKTGNVDFFPNYGHRPQPNCPLFSPILSQMDLCSHSKSFEFYAESVKNHTSLI
GKCYSLSECGGVEYIPMGYATPSNATGTY YFITNGESPFGRGLAGATFTPLKVIPIL

>Amm|050|lipase member H-A_XP_ 026299638
MIKNRFCIFIACLYFSWTVFASDLTENVFLRLYKRNGSYIDENIRNANLLISHMDKNNKIV
IFLSGWNEEINSEDVQLITNAYLENTEDNILALDYRNVSTEFYLFAVPDLYKVGKSVAAA
LDNMIENGINSKNIHIIGHSLGAQLAGIIGRNMNYKIGRITGLDPAGPLY YLLNNHLSISDA
DFVDVIHTDMGIFGIALKIGHVDFFPNYGSRPQPGCLLSSDDFCSHHRSYKFYAESVKNH
NAFIAKCDLLNECNGVEYIPMGYVTPTNATGNYYFSTNSKSPFGRGLTGATFNPLRIMPV
L

>Amm|051 |pancreatic triacylglycerol lipase XP_ 623663
MLNIYFYFFFAFFNFLLAVNADVTQNVFLRLYNRNGSHIDENIRNASIFLPYIQKNNFLIIFI
NGLNNDINSLSDKLISSAYLDTTEVNVFGLDYRNVTTQFYPFAVADISTVGKFVANALDD
MVENGINPKKIHIIGHSLGAELAGSIGRQMKVKISRITGLDPAGPLYYLLNNHLSISDADF
VDVIHTDMGFAGLALKIGTVNFFPNYGRRPQPGCSIELTSSCSHSRSYEYYAESIRNHEAF
IGKCYSLNKCSGAEYVSMGYATPSNATGNYFLITNSKSPYGQGFAGATFNPFLVTPIA

>Amm|052|unch protein LOC413627 or regucalcin XP 026298038
MONICHLFLGLYFDFFVHGIEVDINLKHNSDLVIEPIIGRFDHSEGPHWDSHIQKLYFVDIE
AQKIYRFDPVTKDLSCIFIENGPIGFVIPVEGEPHKFVAGCGTDFILVTWDEHRNATKSIPQ
VLSIVDNDRNGTRWNDGKADSLGRFWGGTIGPEINDVVIPNQASLYRIDSDLKPKKELSP
VTINSNGLAWNLQDNTFYYIDTPTLQVAAFDFEPINGTISNKRIAFDLQKNNISGIPDGMTI
DKNGNLWIALYGGGGVINVNPYTGENRLIELPVTKVTSCTFGGPLLDTLFVTTSSRDLTK
KELTEKPYSGYVFAIKGLGVYGLVANSFKIINKKMSEITLEPLVGPYDLGEGPHWDPISQK
LYYVDIYAQKVFRFDPASGIVTSVFIENGPVGFVVPLEGCTDKFVAGCGIDFVLFSWNSE
KSLENCTAQVLVSADSDRIETRLNDGKVDSSGRLWAGTMGHEKNGIFPPNIGSLYSIGND
FMLKKQISPVSISNGLAWNPNNDIFYYIDSLSYQIVAYNYNSQTGIISNKKIVFDFLKNNIP
GLPDGMTIDTNGNLWVAVYGGGGILNINPKTGELLRFVKINNAKNITSVAFGGPNLDILY
VTSARTGLNENQLKEQLHAGYLFAIKGLGVCGFPANSFKLPKIN

>Amm|053|glucosylceramidase-like XP 006570612
MWKAVLLIAILSAATNKSVANDCVPRSFGTNNIVCVCNSTYCDSTPEPKPSSPEKGTFHW
YVSSRDGLRLSLSKGQMGRCQNDGSLTLNIDTSKRYQTILGFGGAFTDSAGMNIKNLSE
ATQDQLIRAYFDPKDGSRYTLGRIPIGGTDFSTRAYTLDDYDDDATLQHFALAPEDVEYK
IPYARKAVELNPDLRFFSAAWSAPTWMKTNHKINGFGFLKTEYYQTFANYILKFIEEYKK
NGVDIWGVSTGNEPFDAYIPFERLNSMGWTPELVGDWIANNLGPTLANSEYNATHIFVL
DDQRLGLPWFVNEIFKNEIARNYVYGIAVHWYADILIPPVVLDQTHNNFPDKNLLMTEA
CEGSFPLEKKVVLGSWERGKRYILSITQYMNHWGVGWVDWNIALNKDGGPTYINNNV
DSPIIVNPENDEFYKQPMYYALKHYSRFVDRGSVRIFITDTIEIKAAAFITPSNEIVVVAYN
DNNEKTNVVLNDVTSEDYICLELPPHSMNTVIYNK

>Amm|054|putative glucosylceramidase 4 XP 393208
MNTKHWAKLLFLISFFFRKSIANDCAPYRVDNEIIACVCNATYCDGIPDNIPEVPTEGNSY
WYVSNKQGLRMNVSEVKFDRCENFVADTTITVDSKKKYQKIIGFGGAFTDATGINIAKL
SRATQEQLIRAYYDPKKGSRYTLGRIPIGSTDFSTRIYTYDDAPGDKLLKNFSLAPEDYNY
KIPYVKLAVELNPEVLLFAAAWTAPLWMKQFDNNITYLKEEHYETYVNYLIKFLDKYER
NGVNIWGITPSNEPLLGFMIDNPNISMTWIPKTQANWIANYFGPILASSPFNKTLLLTYDD
NRIKAIEYVKAAIEIGGKYIAGIGIHWYKDSTYPATIIDRIHEKYPDKFILMTEASIFNPIWN
CSSKLKSEAWQRGEKYILSIIDYMNHWSVGWVDWNMVLDKTGGPTVVNNNLDAPIIVN
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PETDEFYKQPLYYAIKHVSRFVDRDSFRISIIDNNSINSTAFLTPSGETVVVLYNGATSTKH
HNLKDLQKDSKLCLELSPQSMNTLKYK

>Amm|055|unch protein LOC102655185 XP_ 026299771

MAKFALLFCLIIFTAY ANSQFIPSFLNPTKKVEQYEKHVIEKINNIINKGNTIFLQRKEQAK
KLVEEMKKKSERINTDARNFVNNILKTMGFELKNLKKYLKGMSDCNAKEKELDHLFDQ
FIDSTNNCTSRKLNEAIQLTVEINTKSENLLNDLNNISTNAAKCTTINKFPFEIMNCLNDAL
NRAIRYSLVDILETSKQNDYIITLIKLKISLNKCNIDEVKDISKQITALRKEIKDCYKNLYT
SSPKYTTTSAWQPTTVTKPDILTSTTSTSTEQSSSTEGPNSSTTSSTEQSISSSTEGSSSASTE
QFSSSTTEQPSSSSTQFTSDSTEGSSSSSTGQPSSSTEGSSSTQQSSSSSTEQSSSGTTVRPFT
SSTSFTSDSTGWSSSSTQQSSSSSTEQPGSSSTTQSSSSTGGWSSISTEQPSSGSTERPPGSST
STSSSTEGSSSTGLPSSSSTGGSSGTNTQQSSSTNTEQPGSSSTAQSSSTGGSSSTGLPSSSST
GGSSGTNTQQSSSSSTEQPGSSSTAQSSGTAGWSSASTEQPSSGNTERPSGSSTPSTSDSTG
GSSSTGLPSSSSTGGSSGTNTQQSSSSSTEQPGSSSTAQSSSSTEQPGSSSTAQSSSTGGWSS
TEQPSSGSTEQPGSSSTAQSSSSTGGWFTSSTEQPSSGNTERPPGSSTPSTSGSTGGSSSTGL
PSSSSTGGSSGTNTQQSSSSSTEQPGSSSTAQSSSTGGSFSSSTQQPSSGTTVRPSGSSTPST
SGSTGGSSSSNTEQPSSRSTETPGSSSTAQSNSPGGSSSTEQSSSSSTERPSGSSTPSTSGSTG
GSSSSNTEQPSSRSTERPGSSSTAQSSSPGGSSSTEQSSSSSTERPSGSSTPSTSGSTGESSSS
STEQPSSGNTERPSGSSTPSTSGSTGGSSSISTQQSSSSSTEQPGSSSTAQSSSSGGWSSSSTE
QPSSGNTERPSGSSTPSTSGSTGGSSSTGLPFSNSTGGSSSSSTQQSSSSSTEQPGSSSTAQS
SSTGGWSSSSTEQPSSGSTERPGGSSTAQSSSTGGSSSTEQPNSGSTEPGSSSTAQSSSTGG
SSSSNTEPTSTGTDSVTTIHY TDKFTNSTIEVSTDVTASSNNTTKVSTDITEGLPSITPVSNTT
LPPCVCFSYGY

>Amm|056|xanthine dehydrogenase XP 016768886
MTSAQENIRDSKNIIQLIINEQSYIVKEDIPPDTSLNTFIRDY AKLRGTKAMCLEGGCGACI
VSVKINDEDISVNSCLVPILICNGWIIKTIEGLGNKKNGYHTLQTGLAGKNGSQCGFCSPG
MIMNMY SLLKKKNLTMKQIENSFGSNICRCTGYRPILDTFKAFANDAEENFVKDIQDIEE
LFNIKACKRINALYENSCNCCCTVIQKTEHKIDMKLDNSEFHKILSIDDLFALFQKNPNAS
YILHGGNTAHGVYRSKIPDLIIDINDISDLRNIRKDNDTLTIGGNVSLTVAMETFEKYSKEP
GFKYLQHLAKHIDLIASVPVRNIGSVAGNLMIKYEHREFPSDLFLILETAGAQLHIVEAGG
KKTPMTLLKFLNCNMKHKITYSIILSALSEEYEYRSYKIMPRSQNAHAAVNAAFLFKLDG
SGKVLEKPNIIMGGINKNFLHASKTENFLFGKFIFEENIVKQALDILDAEIQPDYVLPDYSP
KFRKILAESLFYKFILSIKPENVNPTLRTGGSILERGLSSGKQNYDTNKNLWPLNQPLPKM
EAIYQTSGEAHYTNDFPPFPNEVFCAFVLTTVANGKIKNIDASEALKMKGVIAFYTAKDIP
GKNVFIPGDAQLLFLNFDEVLFVDTNIEYAGQPIGVIVATTFTIANQAAQIVNVSYIDFIPE
KILLTIEDVLALNDNTRIYESVNSIAQTKGNDVKHIKGTFRNGSQYHFTMETQTCVCVPI
EDGIDVFAATQWMDLTQVAIAQCLNIKNNSININVRRLGGAYGAKISRATQIACACALV
CYKLNRPVRFIMSIESNMLAIGKRYDTRQEYEIGVNDDGQIQYLNSKHWGNSGSNFNEY
HAPIVVEQMKNCYDFSTWTYQGFEVKTDLPSNTFCRAPGSTEGIAIIENIMEHIAKTVGK
DPLEVRYANMSEDHKKILQPMIEELCQNADYDTRKRSVDIFNAENRWKKKGISLIPMMF
PLTIFGQFHALVSIYARDGTVSVTHGGIECGQGINTKVAQVAAHTLGIDLSLVTVKASNN
LTSPNNIVTGGSVTSESCAYATMMACKELLQRLEPIKKELKNFSWQKLIFTAYSKDVDLC
ARYMFTVKDDIKSYPVYGATIAEVEIDVLTGQHITRRVDLIEDVGRSMNPELDLGQVEG
AFIMGIGYWIYEQLIYDQKTGQLTNYRTWNYKPPGAKDIPVDFRVYFRKNSTNPLSVLRS
KATGEPPLCMSYAIPIATHNALNSARKNAGNNDTWYNREYPLTIEKILLDSLTTKEQLVL

>Amm|057|lysosomal alpha-mannosidase XP 026296064
MSWLEFLLISFFLFFTHGASIPKRQTQVCGYEACPITDSKKLNIHLVAHTHDDVGWLKTV
DQYYFGSRPTIQKAGVQYILDSVIQALLANPERKFIYVETAFLWKWWLRQSEKTKQDVR
DLINQGRLEIIGGGWTMNDEAVTHYHSLIDQYTWGFRRLNDTFGSCARPHIGWQIDPFG
HSREQASLFAQLGFDGMFFGRLDYQDKNKRLR
DKTMEFIWKGSSNLGSRADLFTVVLYNNYSPPPGFCYDVLCNDEPINDDLESPDYNVDD
RVNRFLQYAVHQSEVYRTNNVILTMGGDFTYQQAEMYFSNMDILIRY VRERNSSDVNIF
YSTPSCYLKAVHDAKLQWTTKDDDFFPYASDPHSYWTGYFSSRPTIKFFERMGNNLLQI
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SKQLSALTQLKGYEKELEHFREAMGVLQHHDAVSGTEKQLVADDYARILYNGMEQGT
NIAYKALRKWMLKENSQFLKEHIHSCMQLNISSCTYTEGNDFILVIYNPLSQNVVSPIRIP
VQEDAYKVIDFSDGEEVISQIVPIPNSVHAIPGRKSNAMHELVFLASLPPLGYKSYTIKRA
ESARQEAMEEISIGNEFYNIWVNQYNHIVVEWKKEKNMRLTQSFHYYEGMEGNNMEFK
NRSSGAYIFRPRNMFVKNFVTPNTFKVYKGPLVEEIHQYINDWVSQVIRVYNGMEY VEF
DWLVGPIPIKDMIGKEIITRYYSNLNSSGEFYTDSNGREMLKRKRDYRPTWKVNLQEEVS
GNYYPITSKISLKDEERRLKLSLLTDRAQGGTSMKDGEIEMMVHRRLLKDDAFGVGEAL
NESAYGEGLVVRGSHYIIGGSIKNLDELAIKEKNLALQLLLRPWPFIISNESNFSTYAQHFS
QYATSQNIGLAKALPPNVHILTLEPWKEDSLLLRLEHIFEIDETENLSKPVTINIQDLFKTF
TIVSVKETTLGGNQWYKDMNRLKWDAETNDILYSEEQYQPVEIKDGIINIILKPMEIRTFI
LKIVPKRLNKIL

>Amm|058|serine protease inhibitor 88Ea XP 026298978
MMGAGSKKAIIDSKFRFALETLKKISLFESQDNITYSPYSIHQAVTLAYFGSRGTTEEALKR
ALQLPADISKVDVQRYYSFENTLKQQINGQNDVSSNYEFNSANRLWISDKKKVRECILSL
FGNQLEMIDFKTNPNAVRDQINNWVSNMTKGHIRDLLPPNSITTDTDLVLANAVYFKGL
WKSRFNPNNSKKDIFYSSKSQHSMVKYMRQQGNFNHVISEILGAHVLELPYKGNEISMFI
LLPPFVTKISNDSAQNGERDSIYHLIERLSTEAGYTEIRDLLTSDSLPQPVEIILPRFEVEKEL
QITTLLDAIGAGELVMPDVANLKGFVEDGEESVHLGAAVHRARIEVTEEGTTAAAATAI
YTFRSGRPLVPTVFNANHPFVYFIYEKPKRTILFAGIYRNPNTQKNAAETA

>Amm|059|chymotrypsin inhibitor-like XP_ 006563421
MSRAILFVLLVVAYICISNVNACGQNEQFKECGGCDQRCGVERIECLEVCQPGCACIKGF
IRNAANKCVLPKHC

>Amm|060|chymotrypsin inhibitor XP 001120999
MSRYIFTCMLIATLLAVYVDAQNNEENIRCGENEKPYICGSLCEPSCNAPHPNRIFCPRIEC
TWSLTGGCRCEQGYLRNNNGVCVPSSQC

>Amm|061|chymotrypsin inhibitor XP 006563422
MSRIIFILLAAMAIFSSSFGEECGPNEVFNTCGSACAPTCAQPKTRICTMQCRIGCQCQEGF
LRNGEGACVLPENC

>Amm|062|ATP synthase subunit alpha XP_392639
MALLSLRLVSSIARQLPNTTIQVKWPLSISSCKYHVSCSRRSAEISSILEERILGASPKANLE
ETGRVLSIGDGIARVYGLKNIQADEMVEFSSGLKGMALNLEPDNVGVVVFGNDRHIKEG
DIVKRTGAIVDVPVGEELLGRVVDALGNPIDGKGPLNSKLRFRIGTKAPGIIPRVSVREPM
QTGIKAVDSLVPIGRGQRELIIGDRQTGKTALAIDTIINQKRFNDAGEEKKKLYCIYVAIG
QKRSTVAQIVKRLTDSGAMDYTIIVSATASDAAPLQYLAPYSGCAMGEFFRDNGKHALII
YDDLSKQAVAYRQMSLLLRRPPGREAYPGDVFYLHSRLLERAAKMNESLGGGSLTALP
VIETQAGDVSAYIPTNVISITDGQIFLETELFYKGIRPAINVGLSVSRVGSAAQTKAMKQV
AGSMKLELAQYREVAAFAQFGSDLDAATQQLLNRGVRLTELLKQGQYVPMAIEEQVAV
IYCGVRGYLDKMEPTKITAFEKEFLAHIRTSQRDLLNTIAKDNTISEASDAKLKQVVTDFL
ASFSG

>Amm|063|hexamerin 110 BAI82214
MRYFILLALVALGVCAPNVKQRAADQDLLNKQQDVIQLLQKISQPIPNQELQNLGASYD
IESNSHQYKNPIIVMYYAGAVKAGLVQPQGTTFSNSISQLRKEVSLLYRILLGAKDYQTFL
KTAAWARVHVNEGQFLKAFVAAVLTRQDTQGVIFPPVYEILPQHHLDSRVIQEAQNIAIQ
NTQGKNNQONILIPVNYSALLSHDEQQLSYFTQDIGLAAYYAQVNLAGYIQEQNQQQQQ
QPLTQQQYQQOQIVGKYLQQQAGQQDQQANIGRGAQYLYLHQQLLARYELNRLSNGLG
PIKDIDYENVQSLYQPHLRGLNGLEFAGRPQNLQLQSQRNQLIQYVATLEKRLRDAIDSG
NVITPQGVFLSLYQPQGMNILGDLIEGTGRSVNPRYYGSLQAAARKLLGNAPEVENIWD
YTPSSLELGEVAVHDPVFYQLYKKVMNLYQQYQQSLPVYQYNDLILPGVTIQNVDVSQL
VTLFTDFYVDLDAVTGHQSQQQQEEQTQSRVRAHLKRLDHQPYQYKIAVHSEQNVPGA
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VVRVFLGPKHDHQGRPISISKNQHLFVELDQFIQNLHAGENTIIRNSQQAPGQSPDWPSTS
QIQRGVNAAIRSQEPFYITEPHQIFSFPARLSLPKGQPQGFPLQFLVVISSSNPLNVPYGPVI
PEQSLTYQDQQYQVVSVEQYQQLKEQGQISQVGGGIQQNVEVLPENLVNAQQQVQAVR
NYYANLYTKYHGQYPNTQIQNPVGQGQDMTYSVQGVGVVNAGGWLGQQGNSWSQQ
QVQQAQQVQQQMQAAMAAVQQSQQRHQHAAQMIY GHQQSHHGLHINSSPSSVQSGQ
QQQSVLQGLGVQGVQQGVQGVQTAQGVQGVQGVQGVQGVQGVQGVPGLLQGVQQV
FGQGVQGMNVPYGMQRGQSGGQTWSNSQVQGVAVPGSGIVASGQQHAGGWQSIYAQ
PQTVQDQIVSEYYQNKPISEVIGGAISLDGKPLGFPLDRPLSLGALSVPNIFVKDVLVFHQ
GQPTNDITQ

>Amm|064|hexamerin 70b_NP_ 001011600
MIVIMKAGFLFLASLCLLVQAVPNKVADKTYVTRQKNIYELFWHVDQPTVYHPELYQK
ARTFNLVENLDNYNDKEAVNEFMQLLKHGMLPRGQVFTMMNKEMRHQAVVLFRLLY
SAKTFDVFYNTAVWARFNVNEQMYLYALSVAVIHRPDTKLMKLPPMYEVMPHLYFND
EVMQKAYNIAMGDTADMKKTYNNIDYYLLAANYTGWYLTKHNVPEQRLNYFTEDVG
LNHFYFMLNHNYPPFMLSNSLNFPQIRGEFYFFLHKQVLNRYYLERLSNDMGEVSYVSL
DHPIPTGYYPTMRFRNGLAFPQRETGATVPLHMQKYVQMIHDLHTRISTAIDLGYVVDS
YGNHVKLYTKQGLNVLGNIVQGNGDSVNVQLYGQLDLLVRKVLGFGYESNVKYQVVP
SALQMWSTSLRDPVFFSIYKTILDYYHKYKENLPKYTTEELNFPGVSIESVTVDKLITYFD
HFESMLNNGVSIQSHAKAKNTMIKARQYRLNHKPFTYHIVVNSDKNVKGMVRIFLGPK
YDEFGHEVDLVHNYMNFMQMDEFVVNLKSGSNTIERNSHESVFVVPDEVPSDVLYNRL
VVSEDGSETFKYSSQPYGFPERLLLPKGKKEGMPYNVLVVVSPFDDSNVVQIDSPVWGR
HIYDGRAMGFPLDKPVDPLLLVLSNIHVKEVLVHHREMEELNVAL

>Amm|065|hexamerin 70a_NP_001104234
MFIPSHQVWLVGLLAFSLVGAEYYDTKTADKDFLLKQKKVYNLLYRVAQPALANITWY
NEGQAWNIEANIDSYTNAAAVKEFLSIYKHGMLPRGELFSLYYPQLLREMSALFKLFYH
AKDFDIFFKTALWAKNNINEAQYITYSLYTAVITRPDTKFIQLPPLYEMCPYFFFNSEVLQK
ANHALIFGKLDTKTSGKYKEYIIPANYSGWYLNHDYNLENKLIYFIEDIGLNTYYFFLRQ
AFPFWLPSKEYDLPDYRGEEYLYSHKLLLNRYYLERLSNDLPHLEEFDWQKPFYPGYYP
TMTYSNGLPFPQRPIWSNFPIYKYKYIREIMNKESRISAAIDSGYILNNDGKWHNIYSEKG
LNILGNIIEGNADSYNTEFYGSIDTLARKILGYNLEAASKYQIVPSALEIFSTSMKDPAFYRI
YKRIIDYYHSYKMHQKPYNKDEITYPNLKIESFTVDKLITYFEQFDTTINNGLLLEEQRND
DKPFLIKIRQYRLNHKPFNFHITINADKPMKAAIRIFIGPKYDSHHKLIEIPEDLKYFYEIDN
WMLDLNSGLNKITRNSLDCFFTMNDLEPSEIFYEKIETSLNSDKPFTYNERIFGFPGRLLLP
RGKKEGMPFQLFLYVSPVSSEYNQYNSRIWGGYKFDKRSFGFPLDKPLYDFNYEGPNML
FKDILIYHKDEFDMNITY

>Amm|066|hexamerin 70c_ ABR45905
MLSKVVLLVALAAICGAQGASYAGRHTADMDFLHKQKKIFDLLLYVRQADLSDAEWY
DVGRNYDMESNMDMYKDKNVVQKFLWWYKQGMFLSRNAIFTPLNSEQKYEVRMLFE
LLYNAKDFQTFYKTAAWARLRMNSGMFTTAFSIAVLYRPDTKYMKFPAIYEIYPNYFFD
SSVIEEAQNLKMSRGSSVVTGMNNIETYIVNTNYSSKYMREYNDPEYKLDYFMEDVELN
AYYYYMREMLPYWMSSSQYHMPKEIRGQLYYFLHKQLMTRYFLERMSNDLGKTAEFD
WNKPINSGFYSTIMYSNGVTFPQRNRFSSLPYYKYKYLNVINALEMRLMDAIDSGYLIDE
YGKKIDIYTPEGLNMLGNVIEGNSDSINTKFYGMYDILARDILGYNFDFQNKNNLIPSALQ
SYSTSMRDPAFYMLYQKILSYFLRYKKLQPQYSQSELQMPGVKFESVNIDKLYTYFDKC
DTLINNAVAVENFKGGMYLRLKARRACMNYERFTYKININSDKETKGMMRIFLGPAFDE
IKHDMVYLQKYFYLFMEMDRFAVTLRPGSNSIERQSSESPFTTSTIMPSDIFY DKLNKAIG
GSEPFTYSEKMLGFPERLILPRGKPEGMRYKMFFFLSSMDESNTKSYEIPLYGKMTLDDK
VFGFPLDRPMWAWNFTIPNMYFKDVFIYNRPNEESMNY

>Amm|067|14-3-3 protein epsilon_XP_ 006559884

MSEREDNVYKAKLAEQAERYDEMVEAMKKVASLDVELTVEERNLLSVAYKNVIGARR
ASWRIISSIEQKEENKGAERKLEMIRQYRSQVEKELKDICADILGVLDKHLLPCASTGESK
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VFYYKMKGDYHRYLAEFAVGNDRKEAAENSLVAYKAASDTAMTDLPPTHPIRLGLALN
FSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMQ
GDGEGEQKEQLPDVEDQDVS

>Amm|068|larval-specific very high density lipoprotein NP 001318046
MNTLIVLLGILTTVIAVPAPFPHGKLVTYKYIADVKAGVDPSLSASNYGIECLLNVQHVT
DTNSKNTYYVNLTNVKYRLYNGFSKHYESLSVMESIPDVADAILNPFLVVYDENGHLKG
VKFVENEAGWSRNMKKGIVSMLQLDMTNIRVQTPMKSHSFITHEETVHGTCQVAYNVH
PLDHVGSNKEFVVTKIQESKNCTRFSYHETNHFDSEKCHVDEWDDMTTASRRIFVVESQ
DNEVLIKKLIGHGMINYLPWTAESEAHHLLTNQTLHLKDVVSVSESRLSDVARLNPSIIEN
VIYDEPTTSYVPQADVDVTHGRHIVKLDDLILKLRRMLDEVAGYLKESQTEKKQSDWK
HDQTINRILHVMGYMDVASLERVYSEIQNGKDANEIAKRNIFLGILSSVGTPAACLFTRN
VVRTKSVPKWNAITMLGNLAMHVKVPSKKLLVQMEELLNLDDSVSVEVKEASIFCFAT
LIRKTFEHEETGAIDPLLDKYLHHFMEHIRNEPTHHMKMVYMMAMKNVRLTQILKFLEP
IIRGDEVVSDKPHNIRAQAIWIMRNVVFEHPRYCYNLLWPVLTDVILPTAVRIAAFDVLM
NETPQSERFINVYWLMVYEKNEHLYNYYVDTIKGLATSVDPCLMQARELAKKLLKIVR
VRNVTGPLSRKFYVDYVDNKYEYNERVKGSLIVDHASGLPYIGSIEHVASVKARKPVTK
LGIHWNIDGLSEIVKDIDENVFGNVVQAIKNDNVKNVLISAAKIMPKIKDVNVNVILTMN
DNVVSIFHCTKNNWQKILNELKQWKRLITEYMDVVNWQTVLYHDYHEMHVTTDLGVP
AILSTKIPSLFSLVGSFEVSEDKNLLILKPKIKYQQWMHGEHTMSIYNPVADVWHSVHKT
SSFDIVAPCEMTIGWNWKTKSLKVTWPRLPVTDFSVAGISIHGKNYITVLNDQHDLLKKS
CFTCHHYEVVTNNVNLRTYENTFDSKDIGTRFKMQYHCDNDFIPVSLVDEWLIGLSESK
TIENSMMQAVIAFRHKIMNDIILGQGKSCSLVYKVEPSITYPTSVIDLIGKVSIQDFHETQK
MDLLRSKRIDIRGNLNAKAASTNESIRQWDMNLNIVLSQGHVNNSMRIMITRTIPEEKNL
KICIEAQNEYPEITDDLLTVNGKKETNTKMTITMGQTKEDKCVRDEMDVTIIMKGEMLE
EQKNQMSYDSMYIECYNQSQNPLFHTKSSKVPKTKECIEEDILHSTLRKYTLDMTVRKV
PQQIMSVVNIVHDKLRAVFFDHMKHTWNHVQPGNAKIVLEFPYLTSVLNAAVTTPTHSY
ELVQLPFGNPVWNMWMNNIHYSTSILNDYFNEKIRLCTIYPRLLNPTINDAITINWNGVIQ
FIRSDEWILMSGDHIHHTYSIFVKLVQNKKLALRVYIGEHEMEIMPLEAKVSVKIDNKIID
DYQKGITVSENESHSYPMRLTTAYNYVVIDSQTIPVHIFYKVDSVTVSLHTDLQSRVTGIC
GNMDVMHKDEVPDVHSVSYL

>Amm|069|short-chain dehydrogenasereductase NP 001011620
MEQNWIDEVALVTGANSGIGKCLIECLVGKGMKVIGIAPQVDKMKTLVEELKSKPGKLV
PLQCDLSNQNDILKVIEWVEKNLGAIDILINNATINIDVTLQNDEVLDWKKIFDINLLGLT
CMIQEVLKLMKKKGINNGIIVNINDASGLNLLPMNRNRPAYLASKCALTTLTDCLRSELA
QCESNIKVISISPDLVETDMTAQWLKENSRLALKPKDVSNCVLFALQTPDNVLIKELVVT
PNRETI

>Amm|070junch protein LOC724993 XP 006571730
MATCHAETRSFLQKCVLLLALFAIHVTGREICDKTKCGGVLKYYDALGCTPVYKNPNDC
CAESYNCTHLDNLSRDKCYVNGHEYSDGETLRSEHANPCDVACKCMLFNDEANFVCAG
FDCAFISGGENCFHRSTHDSCCPNTEPTCLKEGEKRATCEVDGKVFLDGEYFSPKSDPSL
DCYCMPGYAGENIEPFCKKIKHPHCSPLFTNHGSIRRNCAPVFYDDQNPRTDCSYVSRCQ
NSDDVVIHNHDHTKSISEEEDKVCKFGNMTMHIGDELDKGSNYDSLCVKCVCEVPPIPT
CRRLPDSECDVNYAYPFLR

>Amm|071|unch protein LOC552154 XP_624536
MMLVPLAVVLFAALVYAQPAINEIRPQSNRPGRFLSLPIPQKCANRPKEFNYRGHNYFYS
GHIPAHANQRVDWLDARNICREYCMDLVSMETQDENNLIFRLIQQNDVPYIWTSGRLCD
FKGCENRRDLEPKALYGWFWSANRKKMSPTNQIPEGWSFNPWSQTGHKKVRQPDNAE
FDINGTSESCMSVLNNVYKDGISWHDVACYHQKPFVCEDSEELLNYVASTNPNIRL
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>Amm|072|Melittin_ Api m 4 allergen CAA26038
MKFLVNVALVFMVVYISYIYAAPEPEPAPEPEAEADAEADPEAGIGAVLKVLTTGLPALI
SWIKRKRQQG

>Amm|073|Phospholipase A2 Apim 1 allergen NP_001011614
MQVVLGSLFLLLLSTSHGWQIRDRIGDNELEERIIYPGTLWCGHGNKSSGPNELGRFKHT
DACCRTHDMCPDVMSAGESKHGLTNTASHTRLSCDCDDKFYDCLKNSADTISSYFVGK
MYFNLIDTKCYKLEHPVTGCGERTEGRCLHYTVDKSKPKVYQWFDLRKY

>Amm|074[unch protein LOC408570 XP 397511
MTSSAFSKMSIRLVLLCLVVTVCNGVPVPEETDEVTTIKSTTITAISIDPEIKGHSMDDILP
GTKTPPSPVIFVDVPEHIETELGSSVLLACRTANPVAECQWSWQPLPPVHLPLPDISETPAT
TTTVSMIQTTTTPTTNPLPVRQFPAFGNNSNDCSVRFSSTKHEQTGYWTCAARTSTNDPF
TSTEPAKLSIVNEHQSPLIVFSKLDNIVEVPAGSSAQIMCQMKSPVRECQWSWRQLNQSQ
PWNLEVKRFPAFGNDSTDCSIKFKNVLPEQEGY WTCGARIDPNSSFTQSNPIRFLISEVEF
VQLSRGIQVASGESVLLRCLVNKPVVQCEWSWKASNSSQEPLLVKKFNPNKDADHDCS
VRFKNILYEEEGLWTCGVRLSPDGILHEAPPATVSLLPTAKVNFVEMPTDTSVPVGTEAM
LKCVTSSRVEKCTWFWKPLHGNEPEIVIEEYPSNGDLGRDCSFTFPKVYIEKQGQWACQ
VSIGSLNTILTSPYAKLTVFEQDDVKFSELSKDIQITAGGSVFLHCVTSSAVEQCRWSLTP
VNSNTTVVVKQFPAAGSEARDCSVRLTHALAEQEGLWTCGARIRGRQNYTDAPPAKLS
LLEPEPVTVVLWAVPHQMVTLSCKVETMLSEVQCHWIHPPKIHIYQNGTKRHNIQMNN
NTGVCTLEFKPNYSDLGKWICKFTVPHTDEEIGNASLILLNSIGDEKLGWIVGALTTLTLF
LMIIVVLVVCKTRLFVRKSSRVLETISTSEKKQTSQLNNGHYIENQTKLDRQVSEQHDQN
MTNIESILPNRSPNLYERVGKYRRSSKYENIRI

>Amm|075unch protein LOC552283 or Glutathione-S-trasnferase XP_026295805
MTERQPLYKLIYFNARGRAEHIRYIFAYAGIDYVDERILKECWPELKKSMPYGMLPVLEI
NGKPIAQSNAVARYLARKHNLTGRDEWEAMMCDVLVDTLGDLKQFISQYRIEEDLFKK
KEKKMKLLKETIPFYLNKFEQIISENGSYTVGTTTTWADFVFAVALENFENIFGTMALEN
YPGLRALKKRVHEIPSIVNWLSKRPHTEFGRVLLLFHFTNLIRNFYLYSKMSTYKLTYFPV
KGLGEPIRFLLSYAGISFEDERFDRDDWPKIKPTTPFGQVPVLDVDGKKIAQSVAISRYLA
KKSGLAGKDDWEALEIDSIVDTIHDVRARLAAFHYEENEEIKAAKRKIADEVVPYYLERL
DAQVKNNGGYFVGGALSWADLSFVALLDYLNFMNGSDLIEKYDNLKQLKEKVLNLPAI
KSWLDKRPHSDF

>Amm|076|endoplasmin_or Hsp90 NP 001153536
MPEDVTMANAGEVETFAFQAEIAQLMSLIINTFY SNKEIFIRELISNASDALDKIRYESLTD
PSKLDTCKELFIKIVPNKNDRTLTILDSGIGMTKADLVNNLGTIAKSGTKAFMEALQAGA
DISMIGQFGVGFYSAYLVADKVVVISKHNDDEQYVWESSAGGSFTVRPDNGEPIGRGTKI
ILHIKEDQTEYLEESKIKEIVKKHSQFIGYPIKLVVEKERDKELSEDEEEEEEPAKEEGEDT
GKPKIEEVGGDEDEDKPKDEKKKKKKTIKEKYTEDEELNKTKPIWTRNPDDISQEEYGEF
YKSLTNDWEDHLAVKHFSVEGQLEFRALLFIPRRAPFDLFENKKRKNNIKLYVRRVFIM
DNCEDLIPEYLNFIKGVVDSEDLPLNISREMLQQNKILKVIRKNLVKKCLELFEELSEDKE
SYKKCYEQFSKNIKLGIHEDSQNRKKLSELLRYHTSASGDEMCSLKDY VGRMKENQKHI
YYITGESREQVANSSFVERVKKRGFEVVYMTEPIDEYVVQQLKEFDGKQLVSVTKEGLE
LPEDEEEKKKREEDKAKFENLCKVMKDILDKKVEKVVVSNRLVDSPCCIVTSQYGWTA
NMERIMKAQALRDASTMGYMAAKKHLEINPDHPIMENLRQKAEADKHDKSVKDLVML
LFETALLSSGFALEDPQVHASRIYRMIKLGLGFDDDDTPNVEDEKMDTEVPPLEDDTEEA
SRMEEVD

>Amm|077|alpha-glucosidase II_ NP 001035349

MFRATIVTVACLLLAASPIDCVDANWYKNALVYQIYPRSFQDSDGDGIGDLNGITARMD
HIADIGADALWLSPIYKSPQVDFGYDISNFTDVDPVYGTLADFDRLVRRAKSLGLKVILD
FVPNHSSHEHPWFKKSVQRIKPYDEYYVWRDARIVNGTRQPPNNWLSVFWGSAWQWN
EERKQYYLHQFATGQPDLNYRSAALDQEMKNVLTFWMNRGVDGFRIDAINHMFEDAR
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LLDEPSANRTDLSKDDYESLVHLYTRDQSETYDVLRSWRNLMDEHSNRTNSDPRMILTE
AYTEFNLTIKYYKSGSTVPFNFMFIADLNNQSTASDFKQLIDRWVANVPNGSVTNWVSG
NHDNHRVASRFGRQRGDEIVMLTLTLPGIGVVYNGDEIGMEDRWFTYQETVDPAGCNA
GPAKYYLKSRDPERTPYQWDNSTSAGFSQTNKTWLPVNENYKSLNLAAQKREYYSHYV
AFKSLSYLKKQPVIANGSLEVDVIDGRVLSVKRELGNDTVIVMMNFSKNPVTVNLTKLH
PPADLVVYACNVVGSGLSHGNWIYPASMTIPGSNSAVFTNYKLYWRYWQGVDWL

>Amm|078|peroxiredoxin-like NP 001164444
MRINSIVPNFEADTTQGQINFYDWQGDSWVVLFSHPADFTPVCTTELGRLAVHQPHFKR
RNTKLLAHSVDKLQDHVDWVNDIKSYCQDIPGAFPYPIIADHDRTLAVKLDMIDEISKDD
PEQALTVRALYIISPDHRLRLSMHYPTSTGRNVDEILRVIDSLQLVDKRPEIATPANWVPG
EKVMILPTVKDEELPKLFPKGVDKVSMPSGKIYVRTTTNY

>Amm|079|vitellogenin_Api m 12 allergen CAD56944
MLLLLTLLLFAGTVAADFQHNWQVGNEYTYLVRSRTLTSLGDLSDVHTGILIKALLTVQ
AKDSNVLAAKVWNGQYARVQQSMPDGWETEISDQMLELRDLPISGKPFQIRMKHGLIR
DLIVDRDVPTWEVNILKSIVGQLQVDTQGENAVKVNSVQVPTDDEPYASFKAMEDSVG
GKCEVLYDIAPLSDFVIHRSPELVPMPTLKGDGRHMEVIKIKNFDNCDQRINYHFGMTDN
SRLEPGTNKNGKFFSRSSTSRIVISESLKHFTIQSSVTTSKMMVSPRLYDRQNGLVLSRMN
LTLAKMEKTSKPLPMVDNPESTGNLVYIYNNPFSDVEERRVSKTAMNSNQIVSDNSLSSS
EEKLKQDILNLRTDISSSSSSISSSEENDFWQPKPTLEDAPQNSLLPNFVGYKGKHIGKSGK
VDVINAAKELIFQIANELEDASNIPVHATLEKFMILCNLMRTMNRKQISELESNMQISPNE
LKPNDKSQVIKQNTWTVFRDAITQTGTGPAFLTIKEWIERGTTKSMEAANIMSKLPKTVR
TPTDSYIRSFFELLQNPKVSNEQFLNTAATLSFCEMIHNAQVNKRSIHNNYPVHTFGRLTS
KHDNSLYDEYIPFLERELRKAHQEKDSPRIQTYIMALGMIGEPKILSVFEPYLEGKQQMT
VFQRTLMVGSLGKLTETNPKLARSVLYKIYLNTMESHEVRCTAVFLLMKTNPPLSMLQR
MAEFTKLDTNRQVNSAVKSTIQSLMKLKSPEWKDLAKKARSVNHLLTHHEYDYELSRG
YIDEKILENQNITHMILNY VGSEDSVIPRILYLTWYSSNGDIKVPSTKVLAMISSVKSFME
LSLRSVKDRETIISAAEKIAEELKIVPEELVPLEGNLMINNKYALKFFPFDKHILDKLPTLIS
NYIEAVKEGKFMNVNMLDTYESVHSFPTETGLPFVYTFNVIKLTKTSGTVQAQINPDFAF
IVNSNLRLTFSKNVQGRVGFVTPFEHRHFISGIDSNLHVYAPLKISLDVNTPKGNMQWKI
WPMKGEEKSRLFHYSVVPFVSNHDILNLRPLSMEKGTRPMIPDDNTSLALPKNEGPFRLN
VETAKTNEEMWELIDTEKLTDRLPYPWTMDNERYVKVDMYMNLEGEQKDPVIFSTSFD
SKVMTRPDTDSENWTPKMMAVEPTDKQANSKTRRQEMMREAGRGIESAKSYVVDVRV
HVPGESESETVLTLAWSESNVESKGRLLGFWRVEMPRSNADYEVCIGSQIMVSPETLLSY
DEKMDQKPKMDFNVDIRYGKNCGKGERIDMNGKLRQSPRLKELVGATSIIKDCVEDMK
RGNKILRTCQKAVVLSMLLDEVDISMEVPSDALIALYSQGLFSLSEIDNLDVSLDVSNPK
NAGKKKIDVRAKLNEYLDKADVIVNTPIMDAHFKDVKLSDFGFSTEDILDTADEDLLINN
VFYEDETSCMLDKTRAQTFDGKDYPLRLGPCWHAVMTTYPRINPDNHNEKLHIPKDKS
VSVLSRENEAGQKEVKVLLGSDKIKFVPGTTSQPEVFVNGEKIVVSRNKAYQKVEENEII
FEIYKMGDRFIGLTSDKFDVSLALDGERVMLKASEDYRYSVRGLCGNFDHDSTNDFVGP
KNCLFRKPEHFVASYALISNQCEGDSLNVAKSLQDHDCIRQERTQQRNVISDSESGRLDT
EMSTWGYHHNVNKHCTIHRTQVKETDDKICFTMRPVVSCASGCTAVETKSKPYKFHCM
EKNEAAMKLKKRIEKGANPDLSQKPVSTTEELTVPFVCKA

>Amm|080jabaecin NP 001011617
MKVVIFIFALLATICAAFAYVPLPNVPQPGRRPFPTFPGQGPFNPKIKWPQGY

>Amm|081japamin_NP_001011612
MISMLRCIYLFLSVILITSYFVTPVMPCNCKAPETALCARRCQQHG

>Amm|082|peroxiredoxin 1_XP_ 003249289

MAPQLQKRAPDFRGTAVVNGEFKDISLSDYQGKYLVLFFYPLDFTFVCPTEIIAFSDRAD
EFEQIGCKLIAASTDSHFSHLAWINTPRKQGGLGEMNIPLLADKSSKIARDYGVLDEESG
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VPFRGLFIIDDKQNLRQITINDLPVGRSVDETLRLVQAFQYTDKHGEVCPAGWKPGKKT
MKPDVVGSKEYFKDT

Zpuasob detekce s vyuzitim sady proteinovych markerd podle technického feSeni se provadi na
zaklad¢ standardni LC-MS/MS instrumentace, na niz se analyzuji trypsinové §tépy proteinil
a peptidit biologickych vzorkli medu. Nasledné se provede kvantitativni vyhodnoceni pomoci
zvoleného standardniho vyhodnocovaciho software.

Priklady uskutecnéni technického feSeni

Ptiklad 1: Urceni vyhradné cizich amylaz prokazujici falSovani medu

15 vzorki medu se natedilo ultraCistou destilovanou vodou (2 ml na 1 g medu) a po jejich
precisténi gelovou filtraci (odstranéni zejména velkého mnozstvi cukrd, ale ijinych malych
molekul) se vnich stanovil relativni obsah proteinii. Poté se tyto vzorky zakoncentrovaly
lyofylizaci a uskladnily se v mrazicim boxu. Nasledn¢ se tyto vzorky rozpustily ve vzorkovém
pufru apovarily se (5 minut pfi teplot¢ 95 °C). Po redukci aalkylaci proteinii (nevratné
rozvolnéni disulfidickych cysteinovych mustkid) se proteiny rozstépily prasecim trypsinem
(v jinych variantich lze pouzit i jiny enzym, napf. chymotrypsin). Takto pfipravené peptidy se
precistily, odsolily anasledn€¢ se analyzovaly nanoLC-MS/MS technologii s vyuzitim
hmotnostniho spektrometru Orbitrap Fusion jako detektoru. Ziskana data se vyhodnotila
v prostfedi softwaru MaxQuant pomoci label-free (LFQ) algoritmi, pficemz se pii jejich

vyhodnocovani pouzily 3 proteinové markery cizich amylaz - MicFul001alpha-
amylase_Aspergillus niger XP_ 001390778, MicBa|002]alpha-amylase_Bacillus
amyloliquefaciens WP 013352208 a MicBa|003|alpha-amylase Bacillus

licheniformis WP_017474613.
Dalsi vyhodnoceni ziskanych LFQ dat bylo provedeno v prostiedi software Perseus.

V Tabulce 1 nize je uveden vysledek této analyzy. Negativni vysledky, tj. neptfitomnost daného
proteinového markeru jsou vyjadfeny bilym polem (intenzita =0). Jind barva pole vyjadiuje
pfitomnost daného proteinového markeru. U ¢ty vzorki medu (oznacené jako LFQi 29,
LFQi 28, LFQi_49 a LFQi 50) byl zaznamenan vyskyt amylazy z Aspergillus niger, pricemz
u dvou z nich navic jesté vyskyt dalSiho druhu amylazy-vzorek LFQi 29 obsahoval také amylazu
z Bacillus amyloliquefaciens; vzorek LFQi 28 pak amylazu z Bacillus licheniformis.
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Tabulka 1
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Ptiklad 2: Urceni zastoupeni medu cizich amylaz prokazujici falSovani a také proteinti pivodem
ze veel

Stejné vzorky jako v pfikladu 1 se analyzovaly stejnym zplisobem jako v prikladu 1, stim
rozdilem, Zze se pro vyhodnoceni v prostiedi softwaru MaxQuant pomoci label-free (LFQ)
algoritmil pouzila databaze proteinovych marker obsahujici stejné 3 proteinové markery cizich
amylaz jako v prikladu 1 a dale 82 vyse uvedenych proteinovych markert s piislusnosti ke vcele
medonosné. Dalsi vyhodnoceni ziskanych LFQ dat se opét provedlo v prostfedi software Perseus.

I pfi tomto postupu se doslo ke stejnym vysledkiim jako v pfikladu 1 co se tyka ptitomnosti
cizich amylaz ve vzorcich LFQi 29, LFQi 28, LFQi 49 aLFQi 50. Soucasn¢ se vsak
u jednotlivych vzorkd stanovilo zastoupeni proteini s pfislusnosti ke vcele medonosné-viz
Tabulka 2.

Vysledky uvedené v Tabulce 2 soucasné indikuji, ze z databaze 82 proteinovych markert
s ptislusnosti ke vcele medonosné — Apis mellifera bylo ve vySetfovanych vzorcich
identifikovano 77. Fakt, Ze 5 sekvenci (tj. >Amm|072|Melittin Api m 4 allergen CAA26038,
>Amm|073|Phospholipase A2 Api m 1 allergen NP_001011614, >Amm|077|alpha-glucosidase
II. NP 001035349, >Amm|079|vitellogenin _Api m 12 allergen CAD56944
a>Amm|081|apamin_ NP 001011612) nebylo v Zadném z analyzovanych vzorki identifikovano,
neznamena, zZe by nemohly byt identifikované v jinych medech.
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Tabulka 2
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Prumyslova vyuzitelnost

Sada proteinovych markert podle technického feSeni umoziuje exaktni ureni pritomnosti cizich
amylaz prokazujici v pfipad¢ potvrzeni jejich pfitomnosti ve vzorcich medu jeho falSovani.
V roz$ifené podobé pak umoziuje také urceni pfitomnosti vyznamnych proteinti ptivodem ze
vCely medonosné, které mohou byt vyuzity pro urceni kvality medu nebo jako srovnavaci
parametr k cizim amylazam (napf. pro srovnani relativniho zastoupeni medu vlastni amylazy se
zastoupenim amylazy/amylaz jiného ptivodu).

NAROKY NA OCHRANU

1. Sada proteinovych markerd pro proteomickou detekci kontaminace medu cizimi amylazami
puvodem zhub druhu Aspergillus niger abakterii Bacillus amyloliquefaciens a Bacillus
licheniformis, vyznacujici se tim, Ze obsahuje kombinaci nasledujicich proteinovych markert
s aminokyselinovymi sekvencemi:

>MicFu|001|alpha-amylase Aspergillus niger XP_001390778
MMVAWWSLFLYGLQVAAPALAATPADWRSQSIYFLLTDRFARTDGSTTATCNTADQK
YCGGTWQGIIDKLDYIQGMGFTAIWITPVTAQLPQTTAYGDAYHGYWQQDIYSLNENY
GTADDLKALSSALHERGMYLMVDVVANHMGYDGAGSSVDYSVFKPFSSQDYFHPFCFI
QNYEDQTQVEDCWLGDNTVSLPDLDTTKDVVKNEWYDWVGSLVSNYSIDGLRIDTVK
HVQKDFWPGYNKAAGVYCIGEVLDGDPAYTCPYQNVMDGVLNYPIYYPLLNAFKSTSG
SMDDLYNMINTVKSDCPDSTLLGTFVENHDNPRFASYTNDIALAKNVAAFIILNDGIPITY
AGQEQHYAGGNDPANREATWLSGYPTDSELYKLIASANAIRNYAISKDTGFVTYKNWPI
YKDDTTIAMRKGTDGSQIVTILSNKGASGDSYTLSLSGAGYTAGQQLTEVIGCTTVTVGS
DGNVPVPMAGGLPRVLYPTEKLAGSKICSSS

>MicBa|002|alpha-amylase Bacillus amyloliquefaciens WP 013352208
MIQKRKRTVSFRLVLMCTLLFVSLPITKTSAVNGTLMQYFEWYTPNDGQHWKRLQNDA
EHLSDIGITAVWIPPAYKGLSQSDNGYGPYDLYDLGEFQQKGTVRTKYGTKSELQDAIGS
LHSRNVQVYGDVVLNHKAGADATEDVTAVEVNPANRNQETSEEYQIKAWTDFRFPGR
GNTYSDFKWHWYHFDGADWDESRKISRIFKFRGEGKAWDWEVSSENGNYDYLMYAD
VDYDHPDVVAETKKWGIWYANELSLDGFRIDAAKHIKFSFLRDWVQAVRQATGKEMF
TVAEYWQNNAGKLENYLNKTSFNQSVFDVPLHFNLQAASSQGGGYDMRRLLDGTVVS
RHPEKAVTFVENHDTQPGQSLESTVQTWFKPLAYAFILTRESGYPQVFYGDMYGTKGTS
PKEIPSLKDNIEPILKARKEYAYGPQHDYIDHPDVIGWTREGDSSAAKSGLAALITDGPGG
SKRMYAGLKNAGETWYDITGNRSDTVKIGSDGWGEFHVNDGSVSIYVQK

>MicBa|003|alpha-amylase Bacillus licheniformis WP 017474613
MKQQKRLYARLLTLLFALIFLLPHSAAAAANLNGTLMQYFEWYMPNDGQHWKRLQND
SAYLAEHGITAVWIPPAYKGTSQADVGYGAYDLYDLGEFHQKGTVRTKYGTKGELQSA
IKSLHSRDINVYGDVVINHKGGADATEDVTAVEVDPADRNRVISGEHLIKAWTHFHFPG
RGSTYSDFKWHWYHFDGTDWDESRKLNRIYKFQGKAWDWEVSNENGNYDYLMYADI
DYDHPDVAAEIKRWGTWYANELQLDGFRLDAVKHIKFSFLRDWVNHVREKTGKEMFT
VAEYWQNDLGALENYLNKTNFNHSVFDVPLHYQFHAASTQGGGYDMRKLLNGTVVSK
HPLKSVTFVDNHDTQPGQSLESTVQTWFKPLAYAFILTRESGYPQVFYGDMYGTKGDSQ
REIPALKHKIEPILKARKQYAYGAQHDYFDHHDIVGWTREGDSSVANSGLAALITDGPG
GAKRMYVGRQNAGETWHDITGNRSEPVVINSEGWGEFHVNGGSVSIYVQR
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2. Sada proteinovych markert podle naroku 1, vyznacujici se tim, Ze dale obsahuje kombinaci
nasledujicich proteinovych markerti s aminokyselinovymi sekvencemi:

>Amm|001|defensin-1_NP_ 001011616
MKIYFIVGLLFMAMVAIMAAPVEDEFEPLEHFENEERADRHRRVTCDLLSFKGQVNDSA
CAANCLSLGKAGGHCEKGVCICRKTSFKDLWDKRFG

>Amm|002|hymenoptaecin NP_001011615
MKFIVLVLFCAVAYVSAQAELEPEDTMDYIPTRFRRQERGSIVIQGTKEGKSRPSLDIDYK
QRVYDKNGMTGDAYGGLNIRPGQPSRQHAGFEFGKEYKNGFIKGQSEVQRGPGGRLSP
YFGINGGFRF

>Amm|003|glucose oxidase or notatin BAA86908
MAILNSMYNNVSPLQCTSPFLGGPQLTDVCSASNGELFLALLNFFVATSPVIGEPCQRVH
SSRIPDLSYDFIVVGGGAARAVVAGRLSEVSNWKVLLLEAGPDEPAGAEIPSNLQLYLGG
DLDWKYYTTNESHACLSTGGSCYWPRGKNLGGTTLHHGMAYHRGHRKDYERWVQQG
AFGWSWDEVMPYYLKSENNTELSRVGTKYHRSGGLMNVERFPYQPPFAWKILKAAEEA
GFGVSEDLSGDRINGFTVAQTISRNGVRLSSARAFITPFENRSNLHVIVNATVTKVRTLNK
RATGVNVLINGRRRIIFARREVILSAGSVNTPQLLMLSGIGPKEHLRSLGIPVVVDLPGVG
ENLHNHQSFGMDFSLNEDFYPTFNQTNVDQYLYNQTGPLSSTGLAQVTGIWHSNLTTPD
DPDIQIFFAGYQAICKPKLKIADLSAHDKQAVRMSALNVQPTSKGRITLNSKDPLDPPVIW
SNDLATEHDRSVMIQAIRVVQKLVNTTVMRDLGVEFQKIELKQCDEFVEDSDDYWNCVI
QYNTRAENHQTGTAKMGPSYDPMAVVSPRLKVHGIRGLRVADASVQPQVISGNPVASV
NMVGERAADFIKEDWGELLQLL

>Amm|004|glucose dehydrogenase GMCOX7 XP_ 006565048
MYDFIVVGGGSAGAVVASRLSEVSNWTVLLLEAGGDETEISDVPLLSGYMQLTDMDWK
YQTSPPTTSAYCLAMIGDRCNWPRGKVLGGSSVLNAMVYVRGNRRDYDNWARLGNTG
WSYEDVLPYFLKSEDNRNPYLARTPYHATGGYLTVQESPWRSPLSIAFLQAGQELGYAN
RDVNGAYQTGFMLNQGTIRRGSRCSTAKAFLRPVKNRPNLHVAMKTQALRIVFNEGRR
ATGVEVLRYGRHHFIRTRREIVLSAGAINTPQLLMLSGIGPKEHLAEFGIPVISDLRVGDH
LQDHVGLGGLTFVIDEPVSLKRDRFQTLSVMMQY VLHERGPMTDSGVEGVAFVNTRYA
DKMDDYPDIQFHFLPSSINSDGEQIKKILGLRESVYNTMYKPLTGADTWSILPLLLRPKSS
GWIRLKSRNPLVYPDINPNYFTRKEDVDVLVDGIRIAMSVSNTTAFRRFGSRPHTIRMPG
CHRYPFDTYDYWECAIRHFTFTIYHPVGTCKMGPRSDPTAVVDPRLRVYGVKGLRVAD
GSIMPEIVSGNPNAPIIMIGEKASDMVKEDWMR

>Amm|005|glucose dehydrogenase Gld2 XP 016767722
MSYNLSISPICPDPNLGPSLAQVCPGPQFLTFMSLFNTFALAKEEVSLLCQRFEPVEPAEY
YYDFIVVGGGTAGSVVASRLSEQREWKVLLLEAGPDEPPGTDVPSMVAMFLGSDIDWG
YRTTNEKNACLSSGGSCFWPRGKNLGGTSSHNGMMYTRGHPKDYDDWAAMGNDGWS
WQDVLPYFMCSENNTEINRVGRKYHSTGGLLNVERFSWRPDISNDILAAAAELGYPIPEE
LNGDQFTGFTVAQMMSKDGVRRSTATAFLRPFRNRSNLQVITNATVTKILLKEKKAVGV
QYYKNGELRVARASREIIVSGGAVNSPQILLLSGIGPKEHLEAVNVSVVHDLPGVGENLH
NHVSFTLPFTINRPNEFDLSWPSLLEYIAFTKGPIASTGLSQLTGIVSSIYTSEDDPDLQIFFG
GYQAACATTGQLGALMDGGGRHVSISPTNLHPRSRGSLRLASNDPFAKPVIHGNYLSDP
MDEAVLLHGIRIALSLSNTSALARYNMTLANPPLPACSQHTYLSDDYWRCAMRQDTGPE
NHQAGSCKMGPVSDRMAVVDPRLRVHGVDGLRVADTSIMPKVTSGNTAAPAIMIGERA
AAFVKSDWGGAPAKCPRPEIDNSLDLLLWGIKYIDWDQGDW

>Amm|006|glucose dehydrogenase GMCOX14 XP 003251149
MESCMSRTCSSVIAQQSSPASIFTFLIQTLIASRCKLNNPDEYPRDRVNDVLRSNKEFDFVI
IGGGTAGSILARRLTEVKNWNVLLIERGGYPLPETAVPALFTSNLGFPQDYAYKIEYQKE
ACLSQVDKRCRWSKGKALGGSSVINAMLHIFGNKRDYDTWENIGNPGWNYEQVLPYFR
KSLSCAPEFIAKYGTDYCGTDGPMRIRHYNYTATDAEDIILEAAHEAGYDVLEPLNGDRF
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IGFGRAMGTLDNGQRENCAKAFLSPVKDRKNLYVMTSSRVDKILFERKRAVGVRITLDN
NQSVQVRATKEVILSAGSIASPQVLMLSGIGPKNHLKKMGIPTLVDLPVGKNLQDHAIWL
GIYLAYNNESVTSPPSEKSQLDDIYDYLEFNAGPLRVLPLDLNGFVDVNDPHSKYPNVQF
MFVPYQRYTNNLLSLLQGYNMNDDIIQEMQQAVKKMSLISICPVLIRPLSRGFVELRNTN
PADPVKIYANYFAEKEDFNNLLKSVNIVKAFLNTDILKKYNMTLYYPNISGCQHTEPGTD
EYWECNLEHLSTTLFHPCGTAMMGPANDSRAVVDSRLKVHGVQNLRVIDASIMPEVTS
GNTNAPTMMIAEKGADIIKQDWGVKIQI

>Amm|007|glucose dehydrogenase GMCOX12 XP 394210
MESCARGTCSSALQSSPASIFTMLIQTLIASRCQLSNTNKYPTSNEEKILNSKMEFDFVIVG
GGSAGSVLARRLTEVEDWNVLLIERGVDPLPETIPPGLYNNNLGGPQDYYYTLEPQESSC
LSNKDKRCVWSRGKALGGSSVINGMIHIFGNRRDFDGWASQGNPGWNFEEVLPYFRKSI
SCSPEYIAENGDKYCGTDGPLRVRYYNYTVTDFEDVVLEAAREAGHPILKAVNGDRYLG
FGRVLGTLDEGRRQTCSKAFLTPVRDRKNLY VITSTRANKILFEGKRAVGVQITLSNNET
AEVRATKEVILSTGTMVSPQLLMLSGIGPKEHLKKLGIPVLVDLPVGKNLQDHVIWFGLY
YSFVNESVTSAPSEKDQLDSAYEYLEFNTGPLSTLANDLVAFINPVDPKSIYPEVQLLFSQI
QRYDKNGLKTLLHSYNANDEILQIMTDVIMKRSLITAY ASLMRPLSRGVIELRNADPAEQ
VKIYSNYYTVPDDWKRLAKAVPTLKSLLNTTILQKYKANFHTYDVPQCRNLTADTEEY
YECNIRHTTGTNFHACCTNRMGPANDSRTVVDARLRVHGVTNLRVIDASIMPNITSANIN
APTIMIAEKGADLIKQDWGIQV

>Amm|008|phenoloxidase-activating factor 2 XP_ 016769186
MAMRKIFLILGIASCSIAAPQNNNLDSLITNIFGTPQNPQISDPSSTTSDTILGTENRPKQPE
TNCECVPYYLCHNGSILENGTGIIDIRALGQCENYLDVCCKPPDRIEKVTPPPVEKKGTCG
QRHPQGVGFRITGDVNGEAQFGEFPWMVAIIKEENIGEEKLNVYQCGGSLIHKQAVLTA
AHCVQGKQASELRIRAGEWDTQTKNEIFPHQDRNVQNVIIHENFAGGTLYNDFAILILSE
PLNLMENVDLVCLPERNTVFDGTRCFASGWGKDKFGKEGHYQVILKKINLPVVPHNQC
QDLLRKTRLGKYFVLDSSFICAGGESDKDTCKGDGGSPLVCPSNSNPNIYLQAGIVAWGI
GCGEGGIPGVYANVASVRDWIDEQMAFYNLDNTVYQAQKIN

>Amm|009|carboxypeptidase Q_XP_ 393632
MLLSTKLLIVVWLLRLHSILAAVVVNRQVDNVSSCNLPEPLLKEIDSYEIIARAIMNEALN
GSFKGTTWTGLSYFTEKFGPRLSGSQPLERSIDYVLKESADYGLENVHGENVTVPFWVR
GEESATLLSPRQMDIAILGLGTSIATPLPEGITAEAIVVNSFEELIDRKNEVPGKIVVYNQEF
VSYGETVRYRTNGATEASKYGAVAALIRSVTPYSLYTPHTGHQSYGENVTKIPVASITVE
DATLLRAMANRNELIHINLKMQAVNLPPTISRNVVADFRGSTNPEKIVVVSGHIDSWDVG
LGAMDDGGGAFISWYAVKLLKYLNYRPRRTVRLIMWTAEEMGY VGALDFIKNHKSEQ
NNLQFVMESDSGTFTPLGIEYTGTDIVGCILERIMTLLSPMGNLTVRSPNQGPDISTWINE
GVPGGSLWNQDDKYFYYHHTKADTMLVENSDSLDKGTALFAAVAYILADLSIDLPRHK

>Amm|010|venom serine protease Bi-VSP_or CLIP _XP 006560620
MLIVCLTLIGLLQPLIHVVYAQDQCTTPNQEEGVCINLRSCQFLITLLEKEGLKVKNYLKQ
SLCRYENNDPFVCCPKNSGRESKIERENSYGPLLPPQCGFNNISHTRVVGGIPAKLGAWP
WLTVLGFRSSLNPSQPRWLCGGSLISARHVLTAAHCAVRKDLYVVRIGDLDLSRDDDGA
HPIQVEIEDKLIHPDYSTTTFVNDIAVLRLAQDVQFTEYVYPICLPVEDNLRNNNFVRNYP
FVAGWGSTETRGPASDILLEIQLPVINNEQCKQAYSKFKAAEIDNRVLCAAYRQGGKDA
CQGDSGGPLMLPQHWYYYQIGVVSYGYKCAEPGFPGVYTRVTAFLDFIISALK

>Amm|011|venom serine protease 34 _or CUB_Api m 7 analog XP_ 392669
MALVNNITTFRDIVRKVTAALLIFYGSIMLSAKLIEGQCNYNQNLIPGTTYYIYNPNYPYS
YRGSESCVWTVSSDYRVNLTCTDFEIPWSYNCFQDSLTVQINSTTSHRYCGDGGFNVVSS
SNSMVVTLSSPIWSQGGRFLCEIRAVKRPQDSTNCQCGWNNPSRIVGGMDTGVNEFPM
MAGIVDADERAVFCGSTISVRYVLTAAHCMTNRNYTRLGVLVGDHDISSGTDTNATML
YRVKKVIVHPNYAHDNFNDVALLKTRTKMEFGNEVGPACLPFQHSPDTFAGSFVQLLG
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WGTTSFGGPPSDILQKVTVSVLTNLQCTKFYPDLTPQQMCTYAKDKDACQMDSGGPVL
WONPTTKRFVLVGISMGIGCGDTAGVNTRVGAYIDWIVSETADSTYCIIE

>Amm|012|hyaluronidase Api m 2 allergen AAA27730
MSRPLVITEGMMIGVLLMLAPINALLLGFVQSTPDNNKTVREFNVYWNVPTFMCHKYG
LRFEEVSEKYGILQNWMDKFRGEEIAILYDPGMFPALLKDPNGNVVARNGGVPQLGNLT
KHLQVFRDHLINQIPDKSFPGVGVIDFESWRPIFRQNWASLQPYKKLSVEVVRREHPFWD
DQRVEQEAKRRFEKYGQLFMEETLKAAKRMRPAANWGYYAYPYCYNLTPNQPSAQCE
ATTMQENDKMSWLFESEDVLLPSVYLRWNLTSGERVGLVGGRVKEALRIARQMTTSRK
KVLPYYWYKYQDRRDTDLSRADLEATLRKITDLGADGFIIWGSSDDINTKAKCLQFREY
LNNELGPAVKRIALNNNANDRLTVDVSVDQV

>Amm|013|venom acid phosphatase Acph-1-like Api m 3 analog XP 006569959
MMSIMVWTLRFIVCLLCCRTSLAELKLLQTIFRHGNKMPSTINFYPNDPYINYTYEPAGK
GGLTNIGKMTMYKVGQFFRKRYENFLGEIYTKENIWFRSDEVDRTAMSVQLVTTGLYPP
SKQQRWNPDLNWQPIPVWTVPFTMDCLYNSQFSAKFYTLRNMVEETDKDVIQFKKDNR
DVYEYLSKHTGGNITQSKVFLLYQYLFDQRNIGLELPEWTKSVFPHGKLDELAVYDILIR
TRTLESKQISAGIWIREWLNRVNDHISKKDTRKAFMYAAHDPNIACILSALDNFDNEIPY
YGNSLMFELHEENSEYYVQMLYKNKDDIRVLKFPNCDNMCPLDEFKKFVKPLISINTDEI
CGQK

>Amm|014|venom acid phosphatase Acph-1-like Api m 3 analog XP 006569974
MMGITVWTLRFIVCLLCCQASLAELKLVQTIFRHGNKMPSQVNIYPNDPYVNYTYEPAG
KGGLTNVGKTNMYKVGQFFRERYEDFLGKIYTKENIWFRADEVDRTVMSGQLVAAGL
YPPSEEQRWNPNLNWQPIPVWTIPATMDCLYTTPFSSKFHTMRNLVEETDEDVIQFEKDN
KDIYKYLSEHTGGNVTQSKVFSLYQYLFAQKDIGLELPEWTKSVFPHGKLDELVIYDILIR
TRTLELKQILGGLWIREWLNHVNDHISKKDTRKAFMYAAHDLNIAYILSALDNFDNEIPY
YGNSLMFELHEDDNEYYVQVLYKNKDNIRVLKFSNCDTMCPLDEFKKFVKPLISINMEEI
CEQK

>Amm|015|icarapin_Api m 10 allergen ABF21078
ERDQMMAATFDFPSLSFEDSDEGSNWNWNTLLRPNFLDGWYQTLQTHMKKVREQMA
GILSRIPEQGVVNWNKIPEGANTTSTTKIIDGHVVTINETTYTDGSDDYSTLIRVRVIDVRP
QNETILTTVSSEADSDVTTLPTLIGKNETSTQSSRSVESVEDFDNEIPKNQGDVLTA

>Amm|016|chitinase-like protein Idgf4 XP 016769016
MVTKMKVLIFAAVAVFCVQSVFTVDTHEHNKVVCYWNTTAFERQGPGKFQLDDVQSA
LSLCTHLIYGFAGINAETFEVVPLKPSLDTGVGYSYYKLVTQLKRTFPNLKIYLGIGGNAD
PDDETHKYLVLTETSQSRSKFINSVNRLLNDYDFDGIDLAWQFPPAKVKKERGTFGSIWH
GIKKTFGYGKFKDDKEVEHRDGFTILVRDLKAQLRPRLKDLTIGVLPHVNSTVYYDARL
LAPNIDAVHLFTFDQKTPERNPREGDYPAPIYESYGRVPQDNVDSTARYWLEHGTPGSKI
VVGIPTYARTWKLTSESQISGVPPIVITDGPGAEGPHTNTPGLLSYAEVCSRLTESAVGRLR
RVGDPSKKYGSYAYQPYNENTGADGIWVGYEDPDTAGNKAAYAKAKGLGGVAIYDLS
LDDFRGVCTGDKYPIIRAAKYKL

>Amm|017MRJP9 Apim 11 allergen AAY21180
MSFNIWWLILYFSIVCQAKAHYSLRDFKANIFQVKYQWKYFDYNFGSDEKRQAAIQSGE
YNYKNNVPIDVDRWNGKTFVTILRNDGVPSSLNVISNKIGNGGPLLEPYPNWSWAKNQN
CSGITSVYRIAIDEWDRLWVLDNGISGETSVCPSQIVVFDLKNSKLLKQVKIPHDIAINSTT
GKRNVVTPIVQSFDYNNTWVYIADVEGYALIIYNNADDSFQRLTSSTFVYDPRYTKYTIN
DESFSLQDGILGMALSHKTQNLYYSAMSSHNLNYVNTKQFTQGKFQANDIQYQGASDIL
WTQASAKAISETGALFFGLVSDTALGCWNENRPLKRRNIEIVAKNNDTLQFISGIKIIKQIS
SNIYERQNNEYIWIVSNKYQKIANGDLNFNEVNFRILNAPVNQLIRY TRCENPKTNFFSIF
L
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>Amm|018|transferrin 1_NP_001011572
MMLRCNIWTLAVNVLFVNSFLFVIAAQDSSGRIFTICVPETYSKECDEMKKDSAVKGIPVS
CISGRDRYECIEKVGKKEADVVAVDPEDMYLAVKDNKLASNAGYNVIEQVRTKEEPHA
PYRYEAVAVIHKDLPINNVQGLRGLKSCHTGVGRNVGYKIPITKLTAMGVLNNLHDPEY
SARENELRALSSLFSKGCLVGTWSPDPAINRRLKETYSNMCALCEKPEVCDYPDIYSGYE
GALRCLAHNGGEIAWTKVIYVKRFFGLPVGVTAAIPTSENPADYRYFCPDGSKVPIDANT
KPCTWAARPWQGYMTNNGVNNVEAVQKELTDLGKLGEEEKADWWKDIMLLNEKTLA
VPAPPVLPENHLKNAKYLDVIERNSGATDKIIRWCTWSEGDLEKCKALTRAAYSRDVRP
KYDCTLEKSQDDCLKAIKENNADLTVVSGGSVLRATKEYNTVPIIAESY GSGSTNFNERP
AVAVVSKSSSINKLEDLRNKKSCHSGYKDSFAGWTAPIYTLKRKGLIKSENEAADFFSGS
CAPGAPLDSKLCQQCVGNLASNNDRIRQVTKCKATNEETYRGGKGALSCLLDGKGDVA
FVPLTALSEEGVQSKDLALICPDGGRAEINEWERCNLGLEPPRVILSSGAKSPTVLEELTH
GTLAASTLYSKRPDLLHLFGSWSNRPNLLFKDEAKDLVSVNKSWNKWNDWQETQNNY
GAA

>Amm|019|apolipophorin_ XP 026298285
MGHPPRLMGTALACLFLFFAVAESAPRPTCVTGCRGMHQSKAYQEGRTYVYNLEGLSV
TSITDAQGDASLKLSATVELSVKPDCINQLRLKNVKINGAPPLIPEIEQYAVQFNYHDGHI
DTQLCTEPGDSQASLNIKRAVVSMFQSAIMQDSGSTIHHETDVMGTCPTEFNFRKEGDSL
IVNKNRNLASCAFRENVNQGLVSGNTDAEAGVKSSPLLGSQQSIEQRFKRGILNKAVSKE
QYTLRPFSNGHAGANTNVETTLTLKSEKADNPTVTVSQPKSIFESPQPVLRSSADAVAN
ALKAARAEVAGGVKPDAASRFADLVKVLRVSGKNDIMSVYQKVRSGDKEDQKLFLDA
LFRARTGEAAEVGVELIKNKELTNVQTLLFYAGSLALIRHVHLPSVTAIASLLDQPDLPRL
GYLGVGQVIGRYCQQNSCENVAEIKQAVHKIREKVGNGKAKSREQENSIISALKALGNS
QFLDDATLQKLANIAADKNVRNRVRVAAIQALPTRCSMKWKNVMFKVLADREEDSEIR
INTYLSLVACPCPHAANQLKEVLDKETVNQVGSFIQTHLRNLRASTDPDKLNAKNQFGLI
KPRVKFPEDFRKYSFNNELSYKIDSLGLGSTLDSNVVYSQNSFVPRSANLNMTVELFGKN
FNFLELNTRVENLDRLLEHYLGPKGKIWEKDLEEDLKSGANEVNKLRKYARERFEKVVR
GKREVRQGDLDRFAKNVHLRSNEVDQDLDIDLSVKLFGVEYAYLSYQGEGSKLSPEAVI
DKLLDGLEKGFDVTKNLKSDLENYLQFLDNELVYPTNLGTALSLGLSGTSALRLKTQGK
FDLKSALKDPKNTNFRLAVEPSVSIRLAGSMTVQAPGVESGMKIIGTLHTSTSTDVSVSLL
DGTGIDVNIGIPKKKQEVISVSSEVLFSTPKGDVAPKFGKSKEYADCFEQFSSYLGLTVCG
KISYPYDDSSSIDQKPLFPLNGPAEFAVKVENNDVNKYHFKIFANNNAEANKRSFEILLDT
PNSKMNRRMALLLESSMQHPNMY VKGSLDTPFKKASAEAVLKDTAQERTLTVTVKHD
QMEYYGRVGVLASGSKYKPIMEYKVPEHIEKLASSKTGLPSGQQYYLDGSVDVTDNQD
GKKFNLEKVAFVLNGQKLIVIDGPVTWTSNSVNVDTNIGYGDKNLAFKLDGQCSKDDH
RLVVSAMPSSDPNIGFNLNWQLKKTDNNLENKFYFVHGPDPNSQTNRLSLTQKAVYKL
NNKEFFLSVSNELTYPIVNLKLKYEGELTQKSVSSDLEFKYKEFNFGTELSAKVGTEKPG
DYEVEFEAQLMENGIELKAKRKILDGQKSQFSNSLELKPSGKYTADAVVLYSIASKSNIN
FELDGDANLNGKKVKINTALESNPQSFNALLNAKVNDVTY VEFDLKNKRSPNPSGVLVL
NLKNYLTANGQYSYQNGKGNAKLDVDVPKIDRKIQATGSLTVSGSKHVGELVLLYDAG
KDPNKRVKLSTTSDITKTSVDTKNILEVVDKRLELNGKGSMQGTLNNGQLEVEMDVTLP
NGRHLVYKGKRNSVKKDTKYDIQVASKLTDYEQKGGPSRSLSYNGNVQDLDVNAITFQ
GNGQLKFVNKNGNDVQISVIGKNLNLPDNKKQREVNIELGGSSIPKKLQFQYRNQGSDN
EGSHNVKSSFGDDVSLMSNVNMRKGNNIDKPYKVDGVFDMKLPSENLKNLKLELVSSL
LDSDEKDLFKSSGAVKLTYNNDRKIELSKELELIGMNKNLEGPSEGKGKLNMNILDLSPV
QLSGSYKYDPTPEKKSATLVLDGQYGSKTFSLRSDNVYLPSVATVTLKAKGNLKFEKLD
NVDLQLLYKRFKDENKLIINSQIDADGAKHSLVSEIQYLDSNNLFYVMTVCPTGKTEILS
KFQKLNDKEYKGEWKVDTPKGFAKADAHVNLESVDNFVIKANFDSDKAKHRNIHAEIA
NQPTAKNGKSISITVTSDGKNIVTGSTSYKHRDEDGKIVVEGSGNLKVGDNTRSSSFKYT
RQRLTHEKDGEAGVAIVLNANLGPSAIVGELKLSNKELHLFNSYCEQNKDCAQFKLQSIL
NVEKKTLLKHQVTVEVDLKKFNVPVEFGLKTNTEFKNPIFDHTTNLYLHSSKDKTEYTY
QAYIHPKEAATILTLPSREVALILIYDVPKTRQTAAYKLDVSLYLDRKNKPSEKTSLSAIG
DINVDKNSLSLSGETKFTYPTQHKDMSMKGYLHYGGDKLLDANLDIDVFAKRSQKISIV
ANVQRQQIPNGQNVTSLVEVNSRGQQLKLDLKSHLAISKKQIGFGTFFTYNNVKQKPKT
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LGALYSADLNHVSLLITLPDKQLIRDNWKFDITRNTQKVHRELSLLDNTPQVLNFEANDF
NRFKLETYLKNNPNNKAVLNGQMVLGQLAEIHAHWFKDGVKKHLFHALVNLDEKQFL
KPDFGYNTENIAELGKVIKNKNLDVIKDAKDVYGYVLDETSAEGSDFVDHLVKAKPSFQ
SLVEYYEKELNKLKEEMNADETIQEIQVTLICGHQMAEKILDILRKYFGTLFEILTETMKR
IAHGLEKLKESLNNLISNVKQAVNSMYPKLKESYDKIFHQMLEILDAVIKLANTYLQAVL
NLINEHQKEIKDMLNVISGMSQDIVKILFKGLEQIKLNLDQFCHLLINQLKALPAYETIKE
RLEELKNFQIPDNILNSLEELCKLGKNILPTEELRHFVDITCEYIIKLVKRQKINDMNELKK
IYSSLVAAVQSIVALAQKQSSLENIWGLISIQTPDLGLLSKLPTISALKLSVWNLLRNRELP
TLEDLYYTYRPTPLFRKSGVVTDGGHFFTFDGRHLTMAGSCTYILAQDMQDGNFSVVA
NFNNGILISVTLTEPKESIAIKNNGNILVNNKPADYPAHTKNLHAYLFPPYGNIKSDYGVR
VSCTSKAPMICAVHVSGFYHGKLRGILGDANNEPYDDYTLPSGKITESGTEFGNAYKLKS
ECPEATAVEQHNERTPVCTDYFTGENSPLKSCFNIVKPSLYRDACDHAIAAGTPAGACIIA
MAYHYACYAQGVMSTYIPSSCTNCKVGGNKIDMGDSFSVKVPKKEADVIFVIEQQIPND
KVYKEMITPLMSELREELKQQGVTDVHIGLIGYSEMMKWPQHFTLNGDTNIDGEVKNM
KFEEGKPISYQEAKEGNTEKKIDYLHQRMDVELGTFKLTDAYEAAIRYPFRPGAARAVV
GVIANPCEKSPFPISLQQLRLLLGLKIYRDLGLTYYHVSYPKELLVSGKPQKNIVAYDQD
NVYTFADSKKKPLTGSTDMKSNLVPAIKDVCADFAVFSGGAAFSSNNFLDAKSNQKKQF
VQVAAKRIADSLVNVEFEKDCSCLYEYGMIGRSKCKIVGRKEVPRSAKGGTKG

>Amm|020[Hsc70-3_or_Hsp70Ab NP 001153544
MSKAPAVGIDLGTTYSCVGVFQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAKNQV
AMNPNNTIFDAKRLIGRRFDDTTVQSDMKHWPFTVMNDGGKPKIKVSYKGETK TFFPEE
VSSMVLTKMKETAEAYLGKIVTNAVITVPAYFNDSQRQATKDAGAIAGLNVLRIINEPTA
AAIAYGLDKKTAGEKNVLIFDLGGGTFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMV
NHFVQEFKRKYKKDLSSNKRALRRLRTACERAKRTLSSSTQASIEIDSLFEGIDFYTSITRA
RFEELCADLFRSTLEPVEKALRDAKMDKAHVHSIVLVGGSTRIPKIQKLLQDFFNGKELN
KSINPDEAVAYGAAVQAAILHGDKSQEVQDLLLLDVTPLSLGIETAGGVMTTLIKRNTTI
PTKQTQTFTTYSDNQPGVLIQVYEGERAMTKDNNILGKFELTGIPPAPRGVPQIEVTFDID
ANGILNVSAIEKSTGKENKITITNDKGRLSKEDIERMVNEAERYRNEDEQQRERITAKNA
LESYCFNMKSTMEDEKIKDKIDSTEKEK VINKCNEVISWLDANQLAEKEEFTDKQKELES
VCNPVVTKLYQGGATPGGFHPGAAGGGGGAGGPTIEEVD

>Amm|021histone h4 XP_006570863
MTGRGKGGKGLGKGGAKRHRKVLRDNIQGITKPAIRRLARRGGVKRISGLIYEETRGVL
KVFLENVIRDAVTYTEHAKRKTVTAMDVVYALKRQGRTLYGFGG

>Amm|022|ubiquitin-60S ribosomal protein L40_XP 003251367
MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNI
QKESTLHLVLRLRGGVIEPTLRILAQKYNCDKMICRKCYARLHPRATNCRKKKCGHTNN
IRPKKKLK

>Amm|023|elongation factor 1-alpha CAA37066
MGKEKIHINIVVIGHVDSGKSTTTGHLIYKCGGIDKRTIEKFEKEAQEMGKGSFKYAWVL
DKLKAERERGITIDIALWKFETAKYYVTIIDAPGHRDFIKNMITGTSQADCAVLIVAAGIG
EFEAGISKNGQTREHALLAFTLGVKQLIVGVNKMDMTDPPYSEARFEEIKKEVSSYIKKI
GYNTASVAFVPISGWHGDNMLEPSPKTPWYKGWKVERKDGNADGKTLIEALDAILPPS
RPTDKALRLPLQDVYKIGGIGTVPVGRVETGILKPGMLVTFAPAALTTEVKSVEMHHEA
LTEALPGDNVGFNVKNISVKELRRGYVAGDSKNQPPRGAADFTAQVIVLNHPGQISNGY
TPVLDCHTAHIACKFAEIKEKCDRRTGKTTEENPKSIKSGDAAIVMLQPTKPMCVEAFQE
FPPLGRFAVRDMRQTVAVGVIKSVTFKDTQGKVTKAAEKAQKKK

>Amm|024|actin_XP_ 026296530

MCDDDVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVG
DEAQSKRGILTLKYPIEHGITNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKAN
REKMTQIMFETFNSPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAI
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LRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAAASTS
LEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETVYNSIMKCDVDIRKDLYAN
TVLSGGTTMYPGIADRMQKEITALAPSTIKIKIIAPPERKYSVWIGGSILASLSTFQQMWIS
KQEYDESGPGIVHRKCF

>Amm|025|alpha-amylase BAA86909
MMPAIVLLLALLTLAAGEIAHNDPHFAPGHDAIVHLFEWKWNDIAKECEQFLGPVGFGG
VQVSPVQENIVIDKRPWWERYQPISYKWITRSGTREQFIDMVARCNKAGVRIYVDVIMN
HMSGDRNDAHGTGNSRANTYNFDYPQVPYTVKNFHPRCAVNNYNDPSNVRNCELVGL
HDLDQSQEYVRSKLVDFLNDLVAIGVAGFRVDAAKHMWPSDLRTIYSRVRNLNRTHGF
PNDAQPYIFQEVIDYGNEAISKREYNGIGAVIEFKYSYEISNAFRGNNNLKWLVNWGEQ
WGFLPSKDSLVFVDNHDTQRDNPQILTYKYSKRYKMAVAFMLSHPFGTPRIMSSFDFQS
KDQGPPNDGNGNILSPSIHDNICSNGWICEHRWRQIYNMVRFRNLVKGTKIDNWWDNG
SNQIAFSRGCSGFVAFNGDQYDLKKNLKVCLPPGQYCDVISGNLEKGRCTGKIVTVGSD
GNANIEIGAGEEDGVLAIHVKAKMA

>Amm|026|alpha-amylase AAM20738
MMPAIVLLLALLTLAAGEIAHNDPHFAPGHDAIVHLFEWKWNDIAKECEQFLGPVGFGG
VQVSPVQENIVIDKRPWWERYQPISYKWITRSGTREQFIDMVARCNKAGVRIYVDVIMN
HMSGDRNDAHGTGNSRANTYNFDYPQVPYTVKNFHPRCAVNNYNDPSNVRNCELVGL
HDLDQSQEYVRSKLVDFLNDLVTVGVAGFRVDAAKHMWPSDLRTIYSRVRNLNRTHGF
PNDARPYIFQEVIDYGNEAISKREYNGMAAVIEFKYSYEISNAFRGNNNLKWLVNWGEQ
WGFLPSKDSLVFVDNHDTQRDNPQILTYKYSKRYKMAVAFMLSHPFGTPRIMSSFDFQS
KDQGPPNDGNGNILSPSIHDNICSNGWICEHRWRQIYNMVRFRNLVKGTKIDNWWDNG
SNQIAFSRGCSGFVAFNGDQYDLKKNLKVCLPPGQYCDVISGNLEKGRCTGKVVTVGSD
GNANIEIGAGEEDGVLAIHVKAKMA

>Amm|027|alpha-glucosidase III_Q17058
MKAVIVFCLMALSIVDAAWKPLPENLKEDLIVYQVYPRSFKDSNGDGIGDIEGIKEKLDH
FLEMGVDMFWLSPIYPSPMVDFGYDISNYTDVHPIFGTISDLDNLVSAAHEKGLKIILDFV
PNHTSDQHEWFQLSLKNIEPYNNY YIWHPGKIVNGKRVPPTNWVGVFGGSAWSWREER
QAYYLHQFAPEQPDLNYYNPVVLDDMQNVLRFWLRRGFDGFRVDALPYICEDMRFLDE
PLSGETNDPNKTEYTLKIYTHDIPETYNVVRKFRDVLDEFPQPKHMLIEAYTNLSMTMKY
YDYGADFPFNFAFIKNVSRDSNSSDFKKLVDNWMTYMPPSGIPNWVPGNHDQLRLVSR
FGEEKARMITTMSLLLPGVAVNYYGDEIGMSDTYISWEDTQDPQGCGAGKENYQTMSR
DPARTPFQWDDSVSAGFSSSSNTWLRVNENYKTVNLAAEKKDKNSFFNMFKKFASLKK
SPYFKEANLNTRMLNDNVFAFSRETEDNGSLYAILNFSNEEQIVDLKAFNNVPKKLNMF
YNNFNSDIKSISNNEQVKVSALGFFILISQDAKFGNF

>Amm|028|alpha-glucosidase III BAE86928
MKAVIVFCLMALSIVDAAWKPLPENLKEDLIVYQVYPRSFKDSNGDGIGDIEGIKEKLDH
FLEMGVDMFWLSPIYPSPMVDFGYDISNYTDVHPIFGTISDLDNLVSAAHEKGLKIILDFV
PNHTSDQHEWFQLSLKNIEPYNNYYIWHPGKIVNGKRVPPTNWVGVFGGSAWSWREER
QAYYLHQFAPEQPDLNYYNPVVLDDMQNVLRFWLRRGFDGFRVDALPYICEDMRFLDE
PLSGETNDPNKTEYTLKIYTHDIPETYNVVRKFRDVLDEFPQPKHMLIEAYTNLSMTMKY
YDYGADFPFNFAFIKNVSRDSNSSDFKKLIDNWMTYMPPSGIPNWVPGNHDQLRLVSRF
GEEKARMITTMSLLLPGVAVNYYGDEIGMSDTYISWEDTQDPQGCGAGKENYQTMSRD
PARTPFQWDDSVSAGFSSSSNTWLRVNENYKTVNLAAEKKDKNSFFNMFKKFASLKKS
PYFKEANLNTRMLNDNVFAFSRETEDNGSLYAILNFSNEEQIVDLKAFNNVPKKLNMFY
NNFNSDIKSISNNEQVKVSALGFFILISQDAKFGNF

>Amm|029]MRJP1 NP 001011579
MTRLFMLVCLGIVCQGTTGNILRGESLNKSLPILHEWKFFDYDFGSDERRQDAILSGEYD
YKNNYPSDIDQWHDKIFVTMLRYNGVPSSLNVISKKVGDGGPLLQPYPDWSFAKYDDC
SGIVSASKLAIDKCDRLWVLDSGLVNNTQPMCSPKLLTFDLTTSQLLKQVEIPHDVAVNA
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TTGKGRLSSLAVQSLDCNTNSDTMVYIADEKGEGLIVYHNSDDSFHRLTSNTFDYDPKFT
KMTIDGESYTAQDGISGMALSPMTNNLYYSPVASTSLYYVNTEQFRTSDYQQNDIHYEG
VQNILDTQSSAKVVSKSGVLFFGLVGDSALGCWNEHRTLERHNIRTVAQSDETLQMIAS
MKIKEALPHVPIFDRYINREYILVLSNKMQKMVNNDFNFDDVNFRIMNANVNELILNTR
CENPDNDRTPFKISIHL

>Amm|030[MRJP2_AQM49880
MTRWLFMVACLGIACQGAIVRENSPRNLEKSLNVIHEWKYFDYDFGSEERRQAAIQSGE
YDHTKNYPFDVDQWRDKTFVTILRYDGVPSTLNVISDKTGKGGRLLKPYPDWSFAEFKD
CSKIVSAFKIAIDKFDRLWVLDSGLVNRTVPVCAPKLHVFDLKTSNHLKQIEIPHDIAVNA
TTGKGGLVSLAVQAIDLANTLVYMADHKGDALIVYQNADDSFHRLTSNTFDYDPRYAK
MTIDGESFTLKNGICGMALSPVTNNLYYSPLASHGLYYVNTAPFMKSQFGENNVQYQGS
EDILNTQSLAKAVSKNGVLFVGLVGNSAVGCWNEHQSLQRQNLEMVAQNDRTLQMIA
GMKIKEELPHFVGSNKPVKDEYMLVLSNRMQKIVNDDFNFDDVNFRILGANVKELIRNT
HCVNNNQNDNIQNTNNQNDNNQKNNKKNANNQKNNNQNDN

>Amm|031MRJP2_ NP 001011580
MTRWLFMVACLGIACQGAIVRENSPRNLEKSLNVIHEWKYFDYDFGSEERRQAAIQSGE
YDHTKNYPFDVDQWRDKTFVTILRYDGVPSTLNVISGKTGKGGRLLKPYPDWSFAEFKD
CSKIVSAFKIAIDKFDRLWVLDSGLVNRTVPVCAPKLHVFDLKTSNHLKQIEIPHDIAVNA
TTGKGGLVSLAVQAIDLANTLVYMADHKGDALIVYQNADDSFHRLTSNTFDYDPRYAK
MTIDGESFTLKNGICGMALSPVTNNLYYSPLASHGLYYVNTAPFMKSQFGENNVQYQGS
EDILNTQSLAKAVSKNGVLFVGLVGNSAVGCWNEHQSLQRQNLEMVAQNDRTLQMIA
GMKIKEELPHFVGSNKPVKDEYMLVLSNRMQKIVNDDFNFDDVNFRILGANVKELIRNT
HCVNNNQNDNIQNTNNQNDNNQKNNKKNANNQKNNNQNDN

>Amm|032MRJP3_ADC55524
MTKWLLLVVCLGIACQDVTSAAVNHQRKSANNLAHSMKVIYEWKHIDFDFGSDERRD
AAIKSGEFDHTKNYPFDVDRWRDKTFVTIERNNGVPSSLNVVTNKKGKGGPLLRPYPD
WSFAKYEDCSGIVSAFKIAVDKFDRLWVLDSGLVNNNQPMCSPKLLTFDLKTSKLVKQV
EIPHNIAVNATTGMGELVSLAVQAIDRTNTMVYIADEKGEGLIMYQNSDDSFHRLTSNTF
DYDPRYTKLTVAGESFTVKNGICGIALSPVTNNLYYSPLSSHGLYYVDTEQFRNPQYEEN
NVQYEGSQDILNTQSFGKVVSKNGVLFLGLVGNSGIACVNEHQVLQRESFDVVAQNEET
LQMIVSMKIMENLPQSGRINDPEGNEYMLALSNRMQKIINNDFNFNDVNFRILGANVDD
LMRNTRCGRYHNQNAGNQNADNQNADNQNANNQNADNQNANKQNGNRQNDNRQN
DNKQNGNRQNDNKQNGNRQNDNKQNGNRQNGNKQNDNKQNGNRQNDNKRNGNRQ
NDNQNNQNDNNRNDNQVHHSSKLH

>Amm|033MRJP4 NP 001011610
MTKWLLLMVCLGIACQNIRGGVVRENSSGKNLTNTLNVIHKWKYLDYDFDNDERRQA
AIQSGEYDRTKNYPLDVDQWHNKTFLAVIRYNGVPSSLNVVSDKTGNGGRLLQPYPDW
SFAKYEDCSGIVSAHKIAIDEYERLWVLDSGLVNNTQPMCSPKLFAFDLNTSQLLKQVEI
PHDVATTGKGELVSLTVQAMDSTNTMVYMVDNKNTLITYQNADDSFHRLSSHTLNHNS
DKMSDQQENLTLKEVDNKVYGMALSPVTHNLYYNSPSSENLYYVNTESLMKSENQGN
DVQYERVQDVFDSQLTVKAVSKNGVLLFGLANNTLSCWNEHQSLDRQNIDVVARNEDT
LQMVVSMKIKQNVPQSGRVNNTQRNEYLLALSDRNQNVLNNDLNLEHVNFQILGANV
NDLIRNSRCANFDNQDNNHYNHNHNQARHSSKSDNQNNNQHNDQAHHSSKSNNRHNN
ND

>Amm|034]MRJP4_XP 026299317
MTKWLLLMVCLGIACQNIRGAVVRENSSRKNLTNTLNVIHEWKYLDYDFGNDEKRQA
AIQSGEYDRTKNYPLDVDQWHNKTFLAVIRNNGVPSSLNVVSDKTGNGGPLLQPYPDW
SFVKYEDCSGIVSAHKIAIDEYERLWVLDSGLVNNTQPMCSPKLLAFDLNTSQLLKQVEI
PHDVATTGKGELVSLTVQAMDSTNTMVYMVDNKNTLIVYQNADDSFHRLSSHTLNHNS
DKMSDQQENLTLKEVDNKVYGMALSPVTHNLY YNSPSSENLYYVNTESLMKSENQGN
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DVQYERVQDVFDSQLTVKAVSKNGVLLFGLANNTLSCWNEHQSLDRQNIDVVARNEDT
LOMVVSMKIKQNIPQSGRVNNTQRNEYLLALSDRNQNVLNNDLNLEHVNFQILGANVN
DLIRNSRCANFDNQDNNHYNHNHNQARHSSKSDNQNNNQHNDQAHHSSKSNNRHNNN
D

>Amm|035MRJP5_NP 001011599
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAM
QSGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISEKIGNGGRLLQPYPDWSW
ANYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSHQLKQVVMPH
DIAVNASTGNGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDESFHRLTSNTFDY
DPKYIKMMDAGESFTAQDGIFGMALSPMTNNLYYSPLSSRSLYYVNTKPFMKSEYGAN
NVQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNEE
TLQTVVAMKMMHLPQSNKMNRMHRMNRVNRVNRMDRMDRIDRMDRMDRMDTMDT
MDRIDRMDRMDRIDRIDRMHTMDTMDTMDRTDKMSSMDRMDRMDRVDRMDTMDRT
DKMSSMDRMDRMDRVDTMDTMDTMDRMDRMDRMDRMDRMDRMDTMDRTDKMSR
IDRMDKIDRMDRMDRTNRMDRMNRMNRQMNEYMMALSMKLQKFINNDYNFNEVNF
RILGANVNDLIMNTRCANSDNQNNNQNKHNN

>Amm|036MRIJP5_ADB96941
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAIQ
SGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISKKIGNGGRLLQPYPDWSWA
NYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSHQLKQVVMPHD
JAVNASTGMGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDDSFHRLTSNTFDYD
PKYIKMMAAGESFTAQDGIFGMALSPMTNNLYYSPLSSRSLYYVNTKPFMKSEYGANN
VQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNEET
LQTVVAMKMMHLPQSNKMNRMHRMNRVNRVNRMDRMDRIDRMDRMDRMDTMDT
MDRIDRMDRMDRIDRIDRMDTMDTMDTMDRTDKMSSMDRMDRMDRVDRMDTMDRT
DKMSSMDRMDRMDRVDTMDTMDTMDRMDRMDRMDRMDRMDRMDTMDRTDKMSR
IDRMDRIDRMDRMDRTNRMDRMNRMNRQMNEYMMALSMKLQKFINNDYNFNEVNFR
ILGANVNDLIMNTRCANSDNQNNNQNKHNN

>Amm|037MRJP5_XP 026299316
MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYLDYDFGSDERRQAAIQ
SGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISKKIGNGGRLLQPYPDWSWA
NYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHVFDLNTSQQLKQVVMPHD
ITVNASTGMGGLVSLVVQAMDPVNTIVYMADDKGDALIVYQNSDDSFHRLTSNTFDYD
PKYIKMMAAGESFTAKDGIFGMALSPMTNNLY YSPLSSRSLYYVNTKPFMKSEYGANN
VQYQGVQDIFNTESIAKIMSKNGVLFFGLMNNSAIGCWNEHQPLQRENMDMVAQNKKT
LQMIISMKILKDL

>Amm|038MRIJP6_NP_001011622
MTNWLLLIVCLSIACQDVTSAIHQRKSSKNLEHSMNVIHEWKYIDYDFGSDEKRQAAIQS
GEYDYTKNYPFDVDQWHNKTFLAVIRYDGVPSSLNVISEKIGNGGCLLQPYPDWSWAN
YKDCSGIVSAYKIAIDKFDRLWVLDSGLINNIQLMCSPKLLAFDLNTSKLLKQIEIPHNIAV
NASTGMGGPVSLVVQAMDPMNTTVYIADDRGDALITYQNSDDSFHRLTSKTFDNDLRYS
ELAVAGESFTVHDGIFGMALSPVTNNLYYSPLTSHSLYYVNMEPFMKSQYEENNIEYEGI
QDIFNTQSSAKVMSKNGVLFFGLVNNSAIGCWNEHQPLQRQNMDMVAQNEKTLQMIIS
VKIIQNLAYSGRMNRIHKNEYMLALSNRMQKIVNNDFNFDEVNFRILGANVNNLIKNTR
CAKSNNQNNNQNKYKNQAHLD

>Amm|039MRJP7_NP_001014429

MTRWLFMVACLGIACQGAILRENSARNLKNSLKVMHEWKYIDYDFGSEEKRQAAIQSD
EYDHTKNYPFDVDQWRDKTFVTVLRYDGVPSSLNVISEKTGNGGRLLQPYPDWSWTKY
KDCSGIVSAYSIAIDKFDRLWVLDSGLVNNTQPMCFPKLLVFDLNSSQLIKQVDIPHEIAV
NTTTEQGRLKSLAVQAISSVNTLVYIADNKGDGLIVYQNSDDSFHRLTSNTFNYDPRYTK
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MTVEGESFTVQDGIYGMALSPMTNNLYYSPLASRDLYYVNTKPFIKSEY GENKVQYNG
VQDVFNTQTTAKAVSKNGILFFGLVNNTAVGCWNEHQTLQRENTDMVAQNEETLQMI
VGMKIKQLLPHIVIIDIDNIINDEYMLVLTNRMQKILNNDLNFNDINFRILIGGVSDLLENT
RCTNFNIQNDDSDENNDDSIRITIDASFN

>Amm|040junch protein LOC408608 XP 397512

MQLRVLFFFLFVATISY AIADSSSSSSESKETAVDALKNIGKSADNIVKQFGKGFAAVAK
GNLGTVNLTKVLKSVEDRLKLPTLSKYSKEAKSQIVAAREQVANALLEGSSDLIGALKD
AVELAIRASTPIENLIEIFDTIKDVYFHVAVNNSIAIGLNIIEDGVLICQVIVETMKVALKV

>Amm|041|apolipophorin-III-like NP_001107670
MKIILTHFSIHLISEAKVAPTSTTNSQGTPDVQLSELISQAQANINNLAKQIQEQWNIPDQDT
IVKTVKDQSANFVNNIQDYIKNVTEEVKTKTPELERSWNDVKTMLNKVVDDISSGIPNA
QQQVAELQSKFQQGVQTLLKESDKAAKSLSQHSGKIQEDLAKFTKQAVDIAVQATQNL
NNQLQTAATQKS

>Amm|042|unch protein LOC726323 XP_026301350
MGTNWLRDLHENINALNRNLQQNMYQLQQRIHNTVQRNLEHAHRLTENLDSNSNMIQ
MIGGNSVIVTNNDGTKIVQSGRTSDGKPYIRESTDKIIGDTLRHIERIYDPITNTSKMHGYT
LNLKDPSAKPVPLNDTV

>Amm|043|0bp 14 NP_001035313
MKTIVLIFGFCVCVGALTIEELKTRLHTEQSVCKTETGIDQQKANDVIEGNIDVEDKKVQ
LYCECILKNFNILDKNNVFKPQGIKAVMELLIDENSVKQLVSDCSTISEENPHLKASKLVQ
CVSKYKTMKSVDFL

>Amm|044|unch protein LOC727028 or takeout-like XP 001122741
MLPQRRITICAVIFGLFCIGESPVSCDKEQSRNAALNEPDFEIPEYILPCSRSDPKIDVCFQN
TLNHLQPYLLKGISELDLPPIEPLIIPELGMENGQGAVRVRALFSNITVIGAGNYSLTKSRV
DLKTYRLDVHLAFPKIELQGRYEVVGNVLLFPIQSHGEFWALFGDVQAVARIQGAEEIRD
GVRYLKVVRMLVDFGLGRARFRVVDQLNGDNVIGQAMNQFLNQNAKEIIEEMRPAASA
SIAKHFKNFLGKALNKVPLKVWLRDT

>Amml|045|ferritin heavy polypeptide-like 17_XP 624076
MLFLGILFIFLATASAEYCTDEVNKFCSTTKKHEIGIESNCNATYGNIHELLVPLQSYAYG
NIEYSFRFLLMSTYLGNYENQREGFKKLYRKYSDEMWENGIDLIKYITKRGGSMNFGQE
PKFTPMIKTLELNEFASLATALEIQKSFANQALKIHEKANKKQDSAIAHYMEEKFLEPQA
DRVRELAGHIRDMKRFIDESSSHLSIFLFDQYLQQSV

>Amm|046|ferritin subunit heavy chain XP_ 026300991
MKLLYVLFIVFVYINGSLGNDSATRSCIISNIAADENATKHWLDMDKNCIKSLESQVNVEI
KAAMTYLAMGAHFALDVINRPGFSKFFFESATEEREHAIKVLEYLLMRGQLTNINEDNV
LLRFPLEAEIENWNSGYKALKKALKLETSVTKRIRELIKTCEHPNDINLVDYHLVDYLTG
EFLTEQYKGQRDLAGKISSLGKMIQTHGMLGEFLFDKKLLNNEI

>Amm|047|laccase-5_or polyphenol oxidase XP 625189
MFKNIMKFHIFFILLIYTQFSYSYRSWKHSNYSIFSSPEECVRNCTDNEQPKICY YFFHIEF
YTTVGPACDIQGSNQCILADGIEKTLIPINRQLPGPPIEVCLNDRVVVDVQNAAMGMEATI
HWHGLFQNGFQYYDGVPYVTQCPIASSSTFRYDFVVKNSGTHFYHSHISTHMLDGQIGS
FIVKDPPRKNPHRDLYDKDEIVIFLSDWIHELSFERYPGYYRYNVLGQTAENILINGLGNY
TNASGNTTNGSLKVFTVKKGERHRIRMINSFSTVCLTELRIEKHKLIINTAQDGENVKPKPV
DKIVTSTGERVDFILVANQSVDSYWIQARGLGECAATFMQQLAILKYENGPSRPSTPLLN
YNDTIDGVIYNGLNGTLCNTNITEPVLCINQLESLESENDLLKVEPDERHILPFWFFNYTD
TSKNRLFNSSSYLPFFNANDRSQLLSIFNDIAYENPASNLLTQSSSYRAICKKNQLSTCTEP
CTCAQIIKTKLNNVVELVMYDAIPQTDLDHPFHLHGFAFQVFSVGQFWPIRNISRQDINE
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VIQEHTERLRRGEYKNPPGKDTAKIPMGGY VIVRFKADNPGWWLLHCHFSWHHITGME
LVILVGDENDLPPIPKNFPKCDNWKPPVRIANDYLFFPQS

>Amm|048|esterase B1_XP 016770320
MNGITLSIFFSVLTLNNADIQRTSVVQTNSGPVQGAALTTVWNGIEYSSFKGIPYASPPIG
NRRFRPPVPPQPWNETLDAIEEANECPQEMSNVYSGNEDCLYLSVFTPQTKFNDKELKTL
KPVMVWIYGGSFLRGSNNASLYGPDFFMEQDVVLVTFNYRLGALGFLYLKHENAAGNA
AMRDQLMVLEWVRDNIAAFGGDPNRVTLFGESAGGASVNYHVLSEKSRGLFHQAIEQS
GTSATYLYKTQKAAFQTACKLASELGFESDDPNELLKFFLEADAKDLVATTNRAFPLGT
DFSVPFAPIKENPDLVDPKDMFLSECPITLAANQKFNKMPVMLGFTHDEVLDFSGELYQII
NTTADILNELFNLKLDLQGPYEEVKELSVVLSDFIMKGPIDFAQRLLVDGNDDYPVYYY
QLSYVSNYALHAQDGIPEPGIAHFDDIGLLFNVESLNAPTDPRHPFNQFRQKLVTLWANF
AKYGNPTPANANPLNDVIWKPSGEAGQLLDMGDNFQMIDRKQAINERALITEKYLYVS
MPITSDCNEISYANYFSLF

>Amm|049|pancreatic triacylglycerol lipase XP_ 026299639
MRHQAMHAVSYYDLIDSSFFRLYNRNGSYIDTNVENASVLLPYIEKNNSLVLYLTGYTY
DIDSENVKLITGVYLNYTQHNILALDYRNITRTDYLTAVYAINDLGKLVGDALNSLVNG
GVHSELIHIIGHSLGAQLAARIARNVNFVISRITGLDPAGPLFYFLNFHLTSSDARFVDIIHT
DIGVYGLALKTGNVDFFPNYGHRPQPNCPLFSPILSQMDLCSHSKSFEFYAESVKNHTSLI
GKCYSLSECGGVEYIPMGYATPSNATGTY YFITNGESPFGRGLAGATFTPLKVIPIL

>Amm|050|lipase member H-A XP_ 026299638
MIKNRFCIFIACLYFSWTVFASDLTENVFLRLYKRNGSYIDENIRNANLLISHMDKNNKIV
IFLSGWNEEINSEDVQLITNAYLENTEDNILALDYRNVSTEFYLFAVPDLYKVGKSVAAA
LDNMIENGINSKNIHIIGHSLGAQLAGIIGRNMNYKIGRITGLDPAGPLYYLLNNHLSISDA
DFVDVIHTDMGIFGIALKIGHVDFFPNYGSRPQPGCLLSSDDFCSHHRSYKFYAESVKNH
NAFIAKCDLLNECNGVEYIPMGYVTPTNATGNY YFSTNSKSPFGRGLTGATFNPLRIMPV
L

>Amm|051 |pancreatic triacylglycerol lipase XP 623663
MLNIYFYFFFAFFNFLLAVNADVTQNVFLRLYNRNGSHIDENIRNASIFLPYIQKNNFLIIFI
NGLNNDINSLSDKLISSAYLDTTEVNVFGLDYRNVTTQFYPFAVADISTVGKFVANALDD
MVENGINPKKIHIIGHSLGAELAGSIGRQMKVKISRITGLDPAGPLYYLLNNHLSISDADF
VDVIHTDMGFAGLALKIGTVNFFPNYGRRPQPGCSIELTSSCSHSRSYEYYAESIRNHEAF
IGKCYSLNKCSGAEYVSMGYATPSNATGNYFLITNSKSPYGQGFAGATFNPFLVTPIA

>Amm|052|unch protein LOC413627 or regucalcin XP 026298038
MQNICIHLFLGLYFDFFVHGIEVDINLKHNSDLVIEPIIGRFDHSEGPHWDSHIQKLYFVDIE
AQKIYRFDPVTKDLSCIFIENGPIGFVIPVEGEPHKFVAGCGTDFILVTWDEHRNATKSIPQ
VLSIVDNDRNGTRWNDGKADSLGRFWGGTIGPEINDVVIPNQASLYRIDSDLKPKKELSP
VINSNGLAWNLQDNTFYYIDTPTLQVAAFDFEPINGTISNKRIAFDLQKNNISGIPDGMTI
DKNGNLWIALYGGGGVINVNPYTGEIIRLIELPVTKVTSCTFGGPLLDTLFVTTSSRDLTK
KELTEKPYSGYVFAIKGLGVYGLVANSFKIIIKKMSEITLEPLVGPYDLGEGPHWDPISQK
LYYVDIYAQKVFRFDPASGIVTSVFIENGPVGFVVPLEGCTDKFVAGCGIDFVLFSWNSE
KSLENCTAQVLVSADSDRIETRLNDGKVDSSGRLWAGTMGHEKNGIFPPNIGSLYSIGND
FMLKKQISPVSISNGLAWNPNNDIFYYIDSLSYQIVAYNYNSQTGIISNKKIVFDFLKNNIP
GLPDGMTIDTNGNLWVAVYGGGGILNINPKTGELLRFVKINNAKNITSVAFGGPNLDILY
VTSARTGLNENQLKEQLHAGYLFAIKGLGVCGFPANSFKLPKIN

>Amm|053|glucosylceramidase-like XP 006570612
MWKAVLLIAILSAATNKSVANDCVPRSFGTNNIVCVCNSTYCDSTPEPKPSSPEKGTFHW
YVSSRDGLRLSLSKGQMGRCQNDGSLTLNIDTSKRYQTILGFGGAFTDSAGMNIKNLSE
ATQDQLIRAYFDPKDGSRYTLGRIPIGGTDFSTRAYTLDDYDDDATLQHFALAPEDVEYK
IPYARKAVELNPDLRFFSAAWSAPTWMKTNHKINGFGFLKTEYYQTFANYILKFIEEYKK
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NGVDIWGVSTGNEPFDAYIPFERLNSMGWTPELVGDWIANNLGPTLANSEYNATHIFVL
DDQRLGLPWFVNEIFKNEIARNYVYGIAVHWYADILIPPVVLDQTHNNFPDKNLLMTEA
CEGSFPLEKKVVLGSWERGKRYILSITQYMNHWGVGWVDWNIALNKDGGPTYINNNV
DSPIIVNPENDEFYKQPMYYALKHYSRFVDRGSVRIFITDTIEIKAAAFITPSNEIVVVAYN
DNNEKTNVVLNDVTSEDYICLELPPHSMNTVIYNK

>Amm|054|putative glucosylceramidase 4 XP 393208
MNTKHWAKLLFLISFFFRKSIANDCAPYRVDNEIIACVCNATYCDGIPDNIPEVPTEGNSY
WYVSNKQGLRMNVSEVKFDRCENFVADTTITVDSKKKYQKIIGFGGAFTDATGINIAKL
SRATQEQLIRAYYDPKKGSRYTLGRIPIGSTDFSTRIYTYDDAPGDKLLKNFSLAPEDYNY
KIPYVKLAVELNPEVLLFAAAWTAPLWMKQFDNNITYLKEEHYETYVNYLIKFLDKYER
NGVNIWGITPSNEPLLGFMIDNPNISMTWIPKTQANWIANYFGPILASSPFNKTLLLTYDD
NRIKAIEYVKAAIEIGGKYIAGIGIHWYKDSTYPATIIDRIHEKYPDKFILMTEASIFNPIWN
CSSKLKSEAWQRGEKYILSIIDYMNHWSVGWVDWNMVLDKTGGPTVVNNNLDAPIIVN
PETDEFYKQPLYYAIKHVSRFVDRDSFRISIIDNNSINSTAFLTPSGETVVVLYNGATSTKH
IILKDLQKDSKLCLELSPQSMNTLKYK

>Amm|055unch protein LOC102655185 XP 026299771

MAKFALLFCLIIFTAY ANSQFIPSFLNPTKKVEQYEKHVIEKINNIINKGNTIFLQRKEQAK
KLVEEMKKKSERINTDARNFVNNILKTMGFELKNLKKYLKGMSDCNAKEKELDHLFDQ
FIDSTNNCTSRKLNEAIQLTVEINTKSENLLNDLNNISTNAAKCTTINKFPFEIMNCLNDAL
NRAIRYSLVDILETSKQNDYITLIIKLKISLNKCNIDEVKDISKQITALRKEIKDCYKNLYT
SSPKYTTTSAWQPTTVTKPDILTSTTSTSTEQSSSTEGPNSSTTSSTEQSISSSTEGSSSASTE
QFSSSTTEQPSSSSTQFTSDSTEGSSSSSTGQPSSSTEGSSSTQQSSSSSTEQSSSGTTVRPET
SSTSFTSDSTGWSSSSTQQSSSSSTEQPGSSSTTQSSSSTGGWSSISTEQPSSGSTERPPGSST
STSSSTEGSSSTGLPSSSSTGGSSGTNTQQSSSTNTEQPGSSSTAQSSSTGGSSSTGLPSSSST
GGSSGTNTQQSSSSSTEQPGSSSTAQSSGTAGWSSASTEQPSSGNTERPSGSSTPSTSDSTG
GSSSTGLPSSSSTGGSSGTNTQQSSSSSTEQPGSSSTAQSSSSTEQPGSSSTAQSSSTGGWSS
TEQPSSGSTEQPGSSSTAQSSSSTGGWFTSSTEQPSSGNTERPPGSSTPSTSGSTGGSSSTGL
PSSSSTGGSSGTNTQQSSSSSTEQPGSSSTAQSSSTGGSFSSSTQQPSSGTTVRPSGSSTPST
SGSTGGSSSSNTEQPSSRSTETPGSSSTAQSNSPGGSSSTEQSSSSSTERPSGSSTPSTSGSTG
GSSSSNTEQPSSRSTERPGSSSTAQSSSPGGSSSTEQSSSSSTERPSGSSTPSTSGSTGESSSS
STEQPSSGNTERPSGSSTPSTSGSTGGSSSISTQQSSSSSTEQPGSSSTAQSSSSGGWSSSSTE
QPSSGNTERPSGSSTPSTSGSTGGSSSTGLPFSNSTGGSSSSSTQQSSSSSTEQPGSSSTAQS
SSTGGWSSSSTEQPSSGSTERPGGSSTAQSSSTGGSSSTEQPNSGSTEPGSSSTAQSSSTGG
SSSSNTEPTSTGTDSVTTIHY TDKFTNSTIEVSTDVTASSNNTTKVSTDITEGLPSITPVSNTT
LPPCVCFSYGY

>Amm|056|xanthine dehydrogenase XP 016768886
MTSAQENIRDSKNIIQLIINEQSYIVKEDIPPDTSLNTFIRDY AKLRGTKAMCLEGGCGACI
VSVKINDEDISVNSCLVPILICNGWIIKTIEGLGNKKNGYHTLQTGLAGKNGSQCGFCSPG
MIMNMY SLLKKKNLTMKQIENSFGSNICRCTGYRPILDTFKAFANDAEENFVKDIQDIEE
LFNIKACKRINALYENSCNCCCTVIQKTEHKIDMKLDNSEFHKILSIDDLFALFQKNPNAS
YILHGGNTAHGVYRSKIPDLIIDINDISDLRNIRKDNDTLTIGGNVSLTVAMETFEKYSKEP
GFKYLQHLAKHIDLIASVPVRNIGSVAGNLMIKYEHREFPSDLFLILETAGAQLHIVEAGG
KKTPMTLLKFLNCNMKHKITYSIILSALSEEYEYRSYKIMPRSQNAHAAVNAAFLFKLDG
SGKVLEKPNIIMGGINKNFLHASKTENFLFGKFIFEENIVKQALDILDAEIQPDYVLPDYSP
KFRKILAESLFYKFILSIKPENVNPTLRTGGSILERGLSSGKQNYDTNKNLWPLNQPLPKM
EAIYQTSGEAHYTNDFPPFPNEVFCAFVLTTVANGKIKNIDASEALKMKGVIAFYTAKDIP
GKNVFIPGDAQLLFLNFDEVLFVDTNIEYAGQPIGVIVATTFTIANQAAQIVNVSYIDFIPE
KILLTIEDVLALNDNTRIYESVNSIAQTKGNDVKHIKGTFRNGSQYHFTMETQTCVCVPI
EDGIDVFAATQWMDLTQVAIAQCLNIKNNSININVRRLGGAY GAKISRATQIACACALV
CYKLNRPVRFIMSIESNMLAIGKRYDTRQEYEIGVNDDGQIQYLNSKHWGNSGSNFNEY
HAPIVVEQMKNCYDFSTWTYQGFEVKTDLPSNTFCRAPGSTEGIAIIENIMEHIAKTVGK
DPLEVRYANMSEDHKKILQPMIEELCQNADYDTRKRSVDIFNAENRWKKKGISLIPMMF
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PLTIFGQFHALVSIYARDGTVSVTHGGIECGQGINTKVAQVAAHTLGIDLSLVTVKASNN
LTSPNNIVTGGSVTSESCAYATMMACKELLQRLEPIKKELKNFSWQKLIFTAYSKDVDLC
ARYMFTVKDDIKSYPVYGATIAEVEIDVLTGQHITRRVDLIEDVGRSMNPELDLGQVEG
AFIMGIGYWIYEQLIYDQKTGQLTNYRTWNYKPPGAKDIPVDFRVYFRKNSTNPLSVLRS
KATGEPPLCMSYAIPIAIHNALNSARKNAGNNDTWYNREYPLTIEKILLDSLTTKEQLVL

>Amm|057|lysosomal alpha-mannosidase XP 026296064
MSWLEFLLISFFLFFTHGASIPKRQTQVCGYEACPITDSKKLNIHLVAHTHDDVGWLKTV
DQYYFGSRPTIQKAGVQYILDSVIQALLANPERKFIYVETAFLWKWWLRQSEKTKQDVR
DLINQGRLEIIGGGWTMNDEAVTHYHSLIDQYTWGFRRLNDTFGSCARPHIGWQIDPFG
HSREQASLFAQLGFDGMFFGRLDYQDKNKRLRDKTMEFIWKGSSNLGSRADLFTVVLY
NNYSPPPGFCYDVLCNDEPINDDLESPDYNVDDRVNRFLQYAVHQSEVYRTNNVILTMG
GDFTYQQAEMYFSNMDILIRY VRERNSSDVNIFYSTPSCYLKAVHDAKLQWTTKDDDFF
PYASDPHSYWTGYFSSRPTIKFFERMGNNLLQISKQLSALTQLKGYEKELEHFREAMGVL
QHHDAVSGTEKQLVADDYARILYNGMEQGTNIAYKALRKWMLKENSQFLKEHIHSCM
QLNISSCTYTEGNDFILVIYNPLSQNVVSPIRIPVQEDAYKVIDFSDGEEVISQIVPIPNSVH
AIPGRKSNAMHELVFLASLPPLGYKSYTIKRAESARQEAMEEISIGNEFYNIWVNQYNHI
VVEWKKEKNMRLTQSFHYYEGMEGNNMEFKNRSSGAYIFRPRNMFVKNFVTPNTFKV
YKGPLVEEIHQYINDWVSQVIRVYNGMEY VEFDWLVGPIPIKDMIGKEIITRYYSNLNSS
GEFYTDSNGREMLKRKRDYRPTWKVNLQEEVSGNY YPITSKISLKDEERRLKLSLLTDR
AQGGTSMKDGEIEMMVHRRLLKDDAFGVGEALNESAYGEGLVVRGSHYIIGGSIKNLD
ELAIKEKNLALQLLLRPWPFIISNESNFSTYAQHFSQYATSQNIGLAKALPPNVHILTLEPW
KEDSLLLRLEHIFEIDETENLSKPVTINIQDLFKTFTIVSVKETTLGGNQWYKDMNRLKW
DAETNDILYSEEQYQPVEIKDGIINILKPMEIRTFILKIVPKRLNKIL

>Amm|058|serine protease inhibitor 88Ea XP 026298978
MMGAGSKKAIIDSKFRFALETLKKISLFESQDNITYSPYSIHQAVTLAYFGSRGTTEEALKR
ALQLPADISKVDVQRYYSFENTLKQQINGQNDVSSNYEFNSANRLWISDKKKVRECILSL
FGNQLEMIDFKTNPNAVRDQINNWVSNMTKGHIRDLLPPNSITTDTDLVLANAVYFKGL
WKSRFNPNNSKKDIFYSSKSQHSMVKYMRQQGNFNHVISEILGAHVLELPYKGNEISMFI
LLPPFVTKISNDSAQNGERDSIYHLIERLSTEAGYTEIRDLLTSDSLPQPVEIILPRFEVEKEL
QITTLLDAIGAGELVMPDVANLKGFVEDGEESVHLGAAVHRARIEVTEEGTTAAAATAI
YTFRSGRPLVPTVFNANHPFVYFIYEKPKRTILFAGIYRNPNTQKNAAETA

>Amm|059|chymotrypsin inhibitor-like XP 006563421
MSRAILFVLLVVAYICISNVNACGQNEQFKECGGCDQRCGVERIECLEVCQPGCACIKGF
IRNAANKCVLPKHC

>Amm|060|chymotrypsin inhibitor XP 001120999
MSRYIFTCMLIATLLAVY VDAQNNEENIRCGENEKPYICGSLCEPSCNAPHPNRIFCPRIEC
TWSLTGGCRCEQGYLRNNNGVCVPSSQC

>Amm|061|chymotrypsin inhibitor XP 006563422
MSRIFILLAAMAIFSSSFGEECGPNEVFNTCGSACAPTCAQPKTRICTMQCRIGCQCQEGF
LRNGEGACVLPENC

>Amm|062|ATP synthase subunit alpha XP_392639
MALLSLRLVSSIARQLPNTTIQVKWPLSISSCKYHVSCSRRSAEISSILEERILGASPKANLE
ETGRVLSIGDGIARVYGLKNIQADEMVEFSSGLKGMALNLEPDNVGVVVFGNDRHIKEG
DIVKRTGAIVDVPVGEELLGRVVDALGNPIDGKGPLNSKLRFRIGTKAPGIIPRVSVREPM
QTGIKAVDSLVPIGRGQRELIIGDRQTGKTALAIDTIINQKRFNDAGEEKKKLYCIYVAIG
QKRSTVAQIVKRLTDSGAMDYTIIVSATASDAAPLQYLAPYSGCAMGEFFRDNGKHALII
YDDLSKQAVAYRQMSLLLRRPPGREAYPGDVFYLHSRLLERAAKMNESLGGGSLTALP
VIETQAGDVSAYIPTNVISITDGQIFLETELFYKGIRPAINVGLSVSRVGSAAQTKAMKQV
AGSMKLELAQYREVAAFAQFGSDLDAATQQLLNRGVRLTELLKQGQYVPMAIEEQVAV
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IYCGVRGYLDKMEPTKITAFEKEFLAHIRTSQRDLLNTIAKDNTISEASDAKLKQVVTDFL
ASFSG

>Amm|063|hexamerin 110 _BAI82214
MRYFIILLALVALGVCAPNVKQRAADQDLLNKQQDVIQLLQKISQPIPNQELQNLGASYD
IESNSHQYKNPIIVMYYAGAVKAGLVQPQGTTFSNSISQLRKEVSLLYRILLGAKDYQTFL
KTAAWARVHVNEGQFLKAFVAAVLTRQDTQGVIFPPVYEILPQHHLDSRVIQEAQNIAIQ
NTQGKNNQONILIPVNYSALLSHDEQQLSYFTQDIGLAAYYAQVNLAGYIQEQNQQQQQ
QPLTQQQYQQQIVGKYLQQQAGQQDQQANIGRGAQYLYLHQQLLARYELNRLSNGLG
PIKDIDYENVQSLYQPHLRGLNGLEFAGRPQNLQLQSQRNQLIQYVATLEKRLRDAIDSG
NVITPQGVFLSLYQPQGMNILGDLIEGTGRSVNPRYYGSLQAAARKLLGNAPEVENIWD
YTPSSLELGEVAVHDPVFYQLYKKVMNLYQQYQQSLPVYQYNDLILPGVTIQNVDVSQL
VTLFTDFYVDLDAVTGHQSQQQQEEQTQSRVRAHLKRLDHQPYQYKIAVHSEQNVPGA
VVRVFLGPKHDHQGRPISISKNQHLFVELDQFIQNLHAGENTIIRNSQQAPGQSPDWPSTS
QIQRGVNAAIRSQEPFYITEPHQIFSFPARLSLPKGQPQGFPLQFLVVISSSNPLNVPYGPVI
PEQSLTYQDQQYQVVSVEQYQQLKEQGQISQVGGGIQQNVEVLPENLVNAQQQVQAVR
NYYANLYTKYHGQYPNTQIQNPVGQGQDMTYSVQGVGVVNAGGWLGQQGNSWSQQ
QVQQAQQVQQOMQAAMAAVQQSQQRHQHAAQMIYGHQQSHHGLHINSSPSSVQSGQ
QQQSVLQGLGVQGVQQGVQGVQTAQGVQGVQGVQGVQGVQGVQGVPGLLQGVQQV
FGQGVQGMNVPYGMQRGQSGGQTWSNSQVQGVAVPGSGIVASGQQHAGGWQSIYAQ
PQTVQDQIVSEYYQNKPISEVIGGAISLDGKPLGFPLDRPLSLGALSVPNIFVKDVLVFHQ
GQPTNDITQ

>Amm|064|hexamerin 70b_NP_ 001011600
MIVIMKAGFLFLASLCLLVQAVPNKVADKTYVTRQKNIYELFWHVDQPTVYHPELYQK
ARTFNLVENLDNYNDKEAVNEFMQLLKHGMLPRGQVFTMMNKEMRHQAVVLFRLLY
SAKTFDVFYNTAVWARFNVNEQMYLYALSVAVIHRPDTKLMKLPPMYEVMPHLYFND
EVMQKAYNIAMGDTADMKKTYNNIDYYLLAANYTGWYLTKHNVPEQRLNYFTEDVG
LNHFYFMLNHNYPPFMLSNSLNFPQIRGEFYFFLHKQVLNRYYLERLSNDMGEVSYVSL
DHPIPTGYYPTMRFRNGLAFPQRETGATVPLHMQKYVQMIHDLHTRISTAIDLGYVVDS
YGNHVKLYTKQGLNVLGNIVQGNGDSVNVQLYGQLDLLVRKVLGFGYESNVKYQVVP
SALQMWSTSLRDPVFFSIYKTILDYYHKYKENLPKYTTEELNFPGVSIESVTVDKLITYFD
HFESMLNNGVSIQSHAKAKNTMIKARQYRLNHKPFTYHIVVNSDKNVKGMVRIFLGPK
YDEFGHEVDLVHNYMNFMQMDEFVVNLKSGSNTIERNSHESVFVVPDEVPSDVLYNRL
VVSEDGSETFKYSSQPYGFPERLLLPKGKKEGMPYNVLVVVSPFDDSNVVQIDSPVWGR
HIYDGRAMGFPLDKPVDPLLLVLSNIHVKEVLVHHREMEELNVAL

>Amm|065hexamerin 70a_NP_001104234
MFIPSHQVWLVGLLAFSLVGAEYYDTKTADKDFLLKQKKVYNLLYRVAQPALANITWY
NEGQAWNIEANIDSYTNAAAVKEFLSIYKHGMLPRGELFSLYYPQLLREMSALFKLFYH
AKDFDIFFKTALWAKNNINEAQYITYSLYTAVITRPDTKFIQLPPLYEMCPYFFFNSEVLQK
ANHALIFGKLDTKTSGKYKEYIIPANYSGWYLNHDYNLENKLIYFIEDIGLNTYYFFLRQ
AFPFWLPSKEYDLPDYRGEEYLYSHKLLLNRYYLERLSNDLPHLEEFDWQKPFYPGYYP
TMTYSNGLPFPQRPIWSNFPIYKYKYIREIMNKESRISAAIDSGYILNNDGKWHNIYSEKG
LNILGNIIEGNADSYNTEFYGSIDTLARKILGYNLEAASKYQIVPSALEIFSTSMKDPAFYRI
YKRIIDYYHSYKMHQKPYNKDEITYPNLKIESFTVDKLITYFEQFDTTINNGLLLEEQRND
DKPFLIKIRQYRLNHKPFNFHITINADKPMKAAIRIFIGPKYDSHHKLIEIPEDLKYFYEIDN
WMLDLNSGLNKITRNSLDCFFTMNDLEPSEIFYEKIETSLNSDKPFTYNERIFGFPGRLLLP
RGKKEGMPFQLFLYVSPVSSEYNQYNSRIWGGYKFDKRSFGFPLDKPLYDFNYEGPNML
FKDILIYHKDEFDMNITY

>Amm|066/hexamerin 70c_ ABR45905

MLSKVVLLVALAAICGAQGASYAGRHTADMDFLHKQKKIFDLLLYVRQADLSDAEWY
DVGRNYDMESNMDMYKDKNVVQKFLWWYKQGMFLSRNAIFTPLNSEQKYEVRMLFE
LLYNAKDFQTFYKTAAWARLRMNSGMFTTAFSIAVLYRPDTKYMKFPAIYEITYPNYFFD
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SSVIEEAQNLKMSRGSSVVTGMNNIETYIVNTNYSSKYMREYNDPEYKLDYFMEDVELN
AYYYYMREMLPYWMSSSQYHMPKEIRGQLYYFLHKQLMTRYFLERMSNDLGKTAEFD
WNKPINSGFYSTIMY SNGVTFPQRNRFSSLPYYKYKYLNVINALEMRLMDAIDSGYLIDE
YGKKIDIYTPEGLNMLGNVIEGNSDSINTKFYGMYDILARDILGYNFDFQNKNNLIPSALQ
SYSTSMRDPAFYMLYQKILSYFLRYKKLQPQYSQSELQMPGVKFESVNIDKLYTYFDKC
DTLINNAVAVENFKGGMYLRLKARRACMNYERFTYKININSDKETKGMMRIFLGPAFDE
IKHDMVYLQKYFYLFMEMDRFAVTLRPGSNSIERQSSESPFTTSTIMPSDIFYDKLNKAIG
GSEPFTYSEKMLGFPERLILPRGKPEGMRYKMFFFLSSMDESNTKSYEIPLYGKMTLDDK
VFGFPLDRPMWAWNFTIPNMYFKDVFIYNRPNEESMNY

>Amm|067|14-3-3 protein epsilon_XP_ 006559884
MSEREDNVYKAKLAEQAERYDEMVEAMKKVASLDVELTVEERNLLSVAYKNVIGARR
ASWRIISSIEQKEENKGAERKLEMIRQYRSQVEKELKDICADILGVLDKHLLPCASTGESK
VFYYKMKGDYHRYLAEFAVGNDRKEAAENSLVAYKAASDTAMTDLPPTHPIRLGLALN
FSVFYYEILNSPDRACRLAKAAFDDAIAELDTLSEESYKDSTLIMQLLRDNLTLWTSDMQ
GDGEGEQKEQLPDVEDQDVS

>Amm|068|larval-specific very high density lipoprotein NP_001318046
MNTLIVLLGILTTVIAVPAPFPHGKLVTYKYIADVKAGVDPSLSASNYGIECLLNVQHVT
DTNSKNTYYVNLTNVKYRLYNGFSKHYESLSVMESIPDVADAILNPFLVVYDENGHLKG
VKFVENEAGWSRNMKKGIVSMLQLDMTNIRVQTPMKSHSFITHEETVHGTCQVAYNVH
PLDHVGSNKEFVVTKIQESKNCTRFSYHETNHFDSEKCHVDEWDDMTTASRRIFVVESQ
DNEVLIKKLIGHGMINYLPWTAESEAHHLLTNQTLHLKDVVSVSESRLSDVARLNPSIIEN
VIYDEPTTSYVPQADVDVTHGRHIVKLDDLILKLRRMLDEVAGYLKESQTEKKQSDWK
HDQTINRILHVMGYMDVASLERVYSEIQNGKDANEIAKRNIFLGILSSVGTPAACLFTRN
VVRTKSVPKWNAITMLGNLAMHVKVPSKKLLVQMEELLNLDDSVSVEVKEASIFCFAT
LIRKTFEHEETGAIDPLLDKYLHHFMEHIRNEPTHHMKMVYMMAMKNVRLTQILKFLEP
IIRGDEVVSDKPHNIRAQAIWIMRNVVFEHPRYCYNLLWPVLTDVILPTAVRIAAFDVLM
NETPQSERFINVYWLMVYEKNEHLYNYYVDTIKGLATSVDPCLMQARELAKKLLKIVR
VRNVTGPLSRKFYVDYVDNKYEYNERVKGSLIVDHASGLPYIGSIEHVASVKARKPVTK
LGIHWNIDGLSEIVKDIDENVFGNVVQAIKNDNVKNVLISAAKIMPKIKDVNVNVILTMN
DNVVSIFHCTKNNWQKILNELKQWKRLITEYMDVVNWQTVLYHDYHEMHVTTDLGVP
AILSTKIPSLFSLVGSFEVSEDKNLLILKPKIKYQQWMHGEHTMSIYNPVADVWHSVHKT
SSFDIVAPCEMTIGWNWKTKSLKVTWPRLPVTDFSVAGISIHGKNYITVLNDQHDLLKKS
CFTCHHYEVVTNNVNLRTYENTFDSKDIGTRFKMQYHCDNDFIPVSLVDEWLIGLSESK
TIENSMMQAVIAFRHKIMNDIILGQGKSCSLVYKVEPSIIYPTSVIDLIGKVSIQDFHETQK
MDLLRSKRIDIRGNLNAKAASTNESIRQWDMNLNIVLSQGHVNNSMRIMITRTIPEEKNL
KICIEAQNEYPEITDDLLTVNGKKETNTKMTITMGQTKEDKCVRDEMDVTIIMKGEMLE
EQKNQMSYDSMYIECYNQSQNPLFHTKSSKVPKTKECIEEDILHSTLRKYTLDMTVRKV
PQQIMSVVNIVHDKLRAVFFDHMKHTWNHVQPGNAKIVLEFPYLTSVLNAAVTTPTHSY
ELVQLPFGNPVWNMWMNNIHYSTSILNDYFNEKIRLCTIYPRLLNPTINDAITINWNGVIQ
FIRSDEWILMSGDHIHHTYSIFVKLVQNKKLALRVYIGEHEMEIMPLEAKVSVKIDNKIID
DYQKGITVSENESHSYPMRLTTAYNYVVIDSQTIPVHIFYKVDSVTVSLHTDLQSRVTGIC
GNMDVMHKDEVPDVHSVSYL

>Amm|069|short-chain dehydrogenasereductase NP 001011620
MEQNWIDEVALVTGANSGIGKCLIECLVGKGMKVIGIAPQVDKMKTLVEELKSKPGKLV
PLQCDLSNQNDILKVIEWVEKNLGAIDILINNATINIDVTLQNDEVLDWKKIFDINLLGLT
CMIQEVLKLMKKKGINNGIIVNINDASGLNLLPMNRNRPAYLASKCALTTLTDCLRSELA
QCESNIKVISISPDLVETDMTAQWLKENSRLALKPKDVSNCVLFALQTPDNVLIKELVVT
PNRETI

>Amm|070Junch protein LOC724993 XP_ 006571730

MATCHAETRSFLQKCVLLLALFAIHVTGREICDKTKCGGVLKYYDALGCTPVYKNPNDC
CAESYNCTHLDNLSRDKCYVNGHEYSDGETLRSEHANPCDVACKCMLFNDEANFVCAG
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FDCAFISGGENCFHRSTHDSCCPNTEPTCLKEGEKRATCEVDGKVFLDGEYFSPKSDPSL
DCYCMPGYAGENIEPFCKKIKHPHCSPLFTNHGSIRRNCAPVFYDDQNPRTDCSYVSRCQ
NSDDVVIHNHDHTKSISEEEDKVCKFGNMTMHIGDELDKGSNYDSLCVKCVCEVPPIPT
CRRLPDSECDVNYAYPFLR

>Amm|071|unch protein LOC552154 XP 624536
MMLVPLAVVLFAALVYAQPAINEIRPQSNRPGRFLSLPIPQKCANRPKEFNYRGHNYFYS
GHIPAHANQRVDWLDARNICREYCMDLVSMETQDENNLIFRLIQQNDVPYIWTSGRLCD
FKGCENRRDLEPKALYGWFWSANRKKMSPTNQIPEGWSFNPWSQTGHKKVRQPDNAE
FDINGTSESCMSVLNNVYKDGISWHDVACYHQKPFVCEDSEELLNYVASTNPNIRL

>Amm|072|Melittin_Api m 4 allergen CAA26038
MKFLVNVALVFMVVYISYIYAAPEPEPAPEPEAEADAEADPEAGIGAVLKVLTTGLPALI
SWIKRKRQQG

>Amm|073|Phospholipase A2 Apim 1 allergen NP 001011614
MQVVLGSLFLLLLSTSHGWQIRDRIGDNELEERITYPGTLWCGHGNKSSGPNELGRFKHT
DACCRTHDMCPDVMSAGESKHGLTNTASHTRLSCDCDDKFYDCLKNSADTISSYFVGK
MYFNLIDTKCYKLEHPVTGCGERTEGRCLHYTVDKSKPKVYQWFDLRKY

>Amm|074|unch protein LOC408570 XP 397511
MTSSAFSKMSIRLVLLCLVVTVCNGVPVPEETDEVTTIKSTTITAISIDPEIKGHSMDDILP
GTKTPPSPVIFVDVPEHIETELGSSVLLACRTANPVAECQWSWQPLPPVHLPLPDISETPAT
TTTVSMIQTTTTPTTNPLPVRQFPAFGNNSNDCSVRFSSTKHEQTGYWTCAARTSTNDPF
TSTEPAKLSIVNEHQSPLIVFSKLDNIVEVPAGSSAQIMCQMKSPVRECQWSWRQLNQSQ
PWNLEVKRFPAFGNDSTDCSIKFKNVLPEQEGYWTCGARIDPNSSFTQSNPIRFLISEVEF
VQLSRGIQVASGESVLLRCLVNKPVVQCEWSWKASNSSQEPLLVKKFNPNKDADHDCS
VRFKNILYEEEGLWTCGVRLSPDGILHEAPPATVSLLPTAKVNFVEMPTDTSVPVGTEAM
LKCVTSSRVEKCTWFWKPLHGNEPEIVIEEYPSNGDLGRDCSFTFPKVYIEKQGQWACQ
VSIGSLNTILTSPYAKLTVFEQDDVKFSELSKDIQITAGGSVFLHCVTSSAVEQCRWSLTP
VNSNTTVVVKQFPAAGSEARDCSVRLTHALAEQEGLWTCGARIRGRQNYTDAPPAKLS
LLEPEPVTVVLWAVPHQMVTLSCKVETMLSEVQCHWIHPPKIHIYQNGTKRHNIQMNN
NTGVCTLEFKPNYSDLGKWICKFTVPHTDEEIGNASLILLNSIGDEKLGWIVGALTTLTLF
LMIIIVVLVVCKTRLFVRKSSRVLETISTSEKKQTSQLNNGHYIENQTKLDRQVSEQHDQN
MTNIESILPNRSPNLYERVGKYRRSSKYENIRI

>Amm|075|unch protein LOC552283 or_ Glutathione-S-trasnferase XP 026295805
MTERQPLYKLIYFNARGRAEHIRYIFAYAGIDYVDERILKECWPELKKSMPYGMLPVLEI
NGKPIAQSNAVARYLARKHNLTGRDEWEAMMCDVLVDTLGDLKQFISQYRIEEDLFKK
KEKKMKLLKETIPFYLNKFEQIISENGSYTVGTTTTWADFVFAVALENFENIFGTMALEN
YPGLRALKKRVHEIPSIVNWLSKRPHTEFGRVLLLFHFTNLIRNFYLYSKMSTYKLTYFPV
KGLGEPIRFLLSYAGISFEDERFDRDDWPKIKPTTPFGQVPVLDVDGKKIAQSVAISRYLA
KKSGLAGKDDWEALEIDSIVDTIHDVRARLAAFHYEENEEIKAAKRKIADEVVPYYLERL
DAQVKNNGGYFVGGALSWADLSFVALLDYLNFMNGSDLIEKYDNLKQLKEKVLNLPAI
KSWLDKRPHSDF

>Amm|076|endoplasmin_or Hsp90 NP 001153536
MPEDVTMANAGEVETFAFQAEIAQLMSLIINTFY SNKEIFIRELISNASDALDKIRYESLTD
PSKLDTCKELFIKIVPNKNDRTLTILDSGIGMTKADLVNNLGTIAKSGTKAFMEALQAGA
DISMIGQFGVGFYSAYLVADKVVVISKHNDDEQYVWESSAGGSFTVRPDNGEPIGRGTKI
ILHIKEDQTEYLEESKIKEIVKKHSQFIGYPIKLVVEKERDKELSEDEEEEEEPAKEEGEDT
GKPKIEEVGGDEDEDKPKDEKKKKKKTIKEKYTEDEELNKTKPIWTRNPDDISQEEYGEF
YKSLTNDWEDHLAVKHFSVEGQLEFRALLFIPRRAPFDLFENKKRKNNIKLYVRRVFIM
DNCEDLIPEYLNFIKGVVDSEDLPLNISREMLQQNKILKVIRKNLVKKCLELFEELSEDKE
SYKKCYEQFSKNIKLGIHEDSQNRKKLSELLRYHTSASGDEMCSLKDYVGRMKENQKHI
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YYITGESREQVANSSFVERVKKRGFEVVYMTEPIDEYVVQQLKEFDGKQLVSVTKEGLE
LPEDEEEKKKREEDKAKFENLCKVMKDILDKKVEKVVVSNRLVDSPCCIVTSQYGWTA

NMERIMKAQALRDASTMGYMAAKKHLEINPDHPIMENLRQKAEADKHDKSVKDLVML
LFETALLSSGFALEDPQVHASRIYRMIKLGLGFDDDDTPNVEDEKMDTEVPPLEDDTEEA
SRMEEVD

>Amm|077|alpha-glucosidase II NP_001035349
MFRATIVTVACLLLAASPIDCVDANWYKNALVYQIYPRSFQDSDGDGIGDLNGITARMD
HIADIGADALWLSPIYKSPQVDFGYDISNFTDVDPVYGTLADFDRLVRRAKSLGLKVILD
FVPNHSSHEHPWFKKSVQRIKPYDEYYVWRDARIVNGTRQPPNNWLSVFWGSAWQWN
EERKQYYLHQFATGQPDLNYRSAALDQEMKNVLTFWMNRGVDGFRIDAINHMFEDAR
LLDEPSANRTDLSKDDYESLVHLYTRDQSETYDVLRSWRNLMDEHSNRTNSDPRMILTE
AYTEFNLTIKYYKSGSTVPFNFMFIADLNNQSTASDFKQLIDRWVANVPNGSVTNWVSG
NHDNHRVASRFGRQRGDEIVMLTLTLPGIGVVYNGDEIGMEDRWFTYQETVDPAGCNA
GPAKYYLKSRDPERTPYQWDNSTSAGFSQTNKTWLPVNENYKSLNLAAQKREYYSHYV
AFKSLSYLKKQPVIANGSLEVDVIDGRVLSVKRELGNDTVIVMMNFSKNPVTVNLTKLH
PPADLVVYACNVVGSGLSHGNWIYPASMTIPGSNSAVFTNYKLYWRYWQGVDWL

>Amm|078|peroxiredoxin-like NP 001164444
MRINSIVPNFEADTTQGQINFYDWQGDSWVVLFSHPADFTPVCTTELGRLAVHQPHFKR
RNTKLLAHSVDKLQDHVDWVNDIKSYCQDIPGAFPYPIIADHDRTLAVKLDMIDEISKDD
PEQALTVRALYIISPDHRLRLSMHYPTSTGRNVDEILRVIDSLQLVDKRPEIATPANWVPG
EKVMILPTVKDEELPKLFPKGVDKVSMPSGKIYVRTTTNY

>Amm|079|vitellogenin_Api m 12 allergen CAD56944
MLLLLTLLLFAGTVAADFQHNWQVGNEYTYLVRSRTLTSLGDLSDVHTGILIKALLTVQ
AKDSNVLAAKVWNGQYARVQQSMPDGWETEISDQMLELRDLPISGKPFQIRMKHGLIR
DLIVDRDVPTWEVNILKSIVGQLQVDTQGENAVKVNSVQVPTDDEPYASFKAMEDSVG
GKCEVLYDIAPLSDFVIHRSPELVPMPTLKGDGRHMEVIKIKNFDNCDQRINYHFGMTDN
SRLEPGTNKNGKFFSRSSTSRIVISESLKHFTIQSSVTTSKMMVSPRLYDRQNGLVLSRMN
LTLAKMEKTSKPLPMVDNPESTGNLVYIYNNPFSDVEERRVSKTAMNSNQIVSDNSLSSS
EEKLKQDILNLRTDISSSSSSISSSEENDFWQPKPTLEDAPQNSLLPNFVGYKGKHIGKSGK
VDVINAAKELIFQIANELEDASNIPVHATLEKFMILCNLMRTMNRKQISELESNMQISPNE
LKPNDKSQVIKQNTWTVFRDAITQTGTGPAFLTIKEWIERGTTKSMEAANIMSKLPKTVR
TPTDSYIRSFFELLQNPKVSNEQFLNTAATLSFCEMIHNAQVNKRSIHNNYPVHTFGRLTS
KHDNSLYDEYIPFLERELRKAHQEKDSPRIQTYIMALGMIGEPKILSVFEPYLEGKQQMT
VFQRTLMVGSLGKLTETNPKLARSVLYKIYLNTMESHEVRCTAVFLLMKTNPPLSMLQR
MAEFTKLDTNRQVNSAVKSTIQSLMKLKSPEWKDLAKKARSVNHLLTHHEYDYELSRG
YIDEKILENQNITHMILNY VGSEDSVIPRILYLTWYSSNGDIKVPSTKVLAMISSVKSFME
LSLRSVKDRETIISAAEKIAEELKIVPEELVPLEGNLMINNKYALKFFPFDKHILDKLPTLIS
NYIEAVKEGKFMNVNMLDTYESVHSFPTETGLPFVYTFNVIKLTKTSGTVQAQINPDFAF
IVNSNLRLTFSKNVQGRVGFVTPFEHRHFISGIDSNLHVYAPLKISLDVNTPKGNMQWKI
WPMKGEEKSRLFHYSVVPFVSNHDILNLRPLSMEKGTRPMIPDDNTSLALPKNEGPFRLN
VETAKTNEEMWELIDTEKLTDRLPYPWTMDNERYVKVDMYMNLEGEQKDPVIFSTSFD
SKVMTRPDTDSENWTPKMMAVEPTDKQANSKTRRQEMMREAGRGIESAKSYVVDVRV
HVPGESESETVLTLAWSESNVESKGRLLGFWRVEMPRSNADYEVCIGSQIMVSPETLLSY
DEKMDQKPKMDFNVDIRY GKNCGKGERIDMNGKLRQSPRLKELVGATSIIKDCVEDMK
RGNKILRTCQKAVVLSMLLDEVDISMEVPSDALIALYSQGLFSLSEIDNLDVSLDVSNPK
NAGKKKIDVRAKLNEYLDKADVIVNTPIMDAHFKDVKLSDFGFSTEDILDTADEDLLINN
VFYEDETSCMLDKTRAQTFDGKDYPLRLGPCWHAVMTTYPRINPDNHNEKLHIPKDKS
VSVLSRENEAGQKEVKVLLGSDKIKFVPGTTSQPEVFVNGEKIVVSRNKAYQKVEENEII
FEIYKMGDRFIGLTSDKFDVSLALDGERVMLKASEDYRYSVRGLCGNFDHDSTNDFVGP
KNCLFRKPEHFVASYALISNQCEGDSLNVAKSLQDHDCIRQERTQQRNVISDSESGRLDT
EMSTWGYHHNVNKHCTIHRTQVKETDDKICFTMRPVVSCASGCTAVETKSKPYKFHCM
EKNEAAMKLKKRIEKGANPDLSQKPVSTTEELTVPFVCKA
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CZ 34171 U1

>Amm|080|abaecin NP 001011617
MKVVIFIFALLATICAAFAY VPLPNVPQPGRRPFPTFPGQGPFNPKIKWPQGY

>Amm|081japamin_NP_001011612
MISMLRCIYLFLSVILITSYFVTPVMPCNCKAPETALCARRCQQHG

>Amm|082|peroxiredoxin 1_XP 003249289
MAPQLQKRAPDFRGTAVVNGEFKDISLSDYQGKYLVLFFYPLDFTFVCPTEIIAFSDRAD
EFEQIGCKLIAASTDSHFSHLAWINTPRKQGGLGEMNIPLLADKSSKIARDYGVLDEESG
VPFRGLFIIDDKQNLRQITINDLPVGRSVDETLRLVQAFQYTDKHGEVCPAGWKPGKKT
MKPDVVGSKEYFKDT.
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