
 

 

Supplementary table 1: Output from prediction tools used in this work.  SP = signal peptide, TP = 

transit peptide, mTP = mitochondrial transit peptide, cTP = chloroplast transit peptide, (hc) = high 

confidence, (lc) = low confidence, AA = amino acid   

ASAFind ASAFind ASAFind ASAFind + ASAFind ASAFind +

3.0 4.0 + 4.1 5.0 (SignalP 3.0) (SignalP 4.1)  (SignalP 5.0) (SignalP 4.1) TargetP 2.0 TargetP 2.0

SP = NO SP = NO SP = NO

ALAD1 SP = YES SP = YES SP = YES Plastid, (hc) Plastid

SSG-FLQ SSG-FLQ

SP = NO SP = NO SP = NO

SP = NO SP = NO SP = NO

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

VSA-FTV VSA-FTV

SP = NO SP = NO SP = NO

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

SSA-FRL SSA-FRL

SP = YES SP = YES SP = NO Plastid, (hc) Plastid

cTP = 0,356 YES GSG-FSV GSG-FSV

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

CDA-FRF CDA-FRF

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

ASS-FQL ASS-FQL

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

GRA-FSA GRA-FSA

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

AEA-FIL AEA-FIL

SP = NO SP = NO SP = NO

SP = YES SP = YES SP = YES Plastid, (hc) Plastid

ALS-FRL ALS-FRL

SP = YES SP = YES SP = YES Not plastid Not plastid Not plastid Not plastid
Not plastid (SP 

positive)

Not plastid (SP 

positive)

SP positive SP positive SP positive SP positive RFA-VGI RFA-VGI

SP = signal peptide mTP = mitochondrial transit peptide (hc) = high confidence AA = amino acid

TP = target peptide cTP = chloroplast transit peptide (lc) = low confidence

no SP no SP no SP no SP no TP no TP

no SP no TP no TP

no SP no SP no SP no SP no TP no TP

ALAS Cvel_28814.t1 559

MFSSGTARSFLTFASQEVKKLCPFVGKMGEMSRGKDLSKMAEMCPVASKMDKPIVIVDGDDAKASPAAHGRHYHTSAASSSSEKIGHHDSTPLYGHHHHQGN

LVTHGRKSKPQVYLEHFDGSIEKLHKEGNYRIFANLQRHKGNFPNATFRKAETERMVKIWCSNDYLGMGQHPVVLQASHEALEKSGTGAGGTRNISGTMTYHV

ALEKELADWHGKEAALLFTSGYVANEAAISTIAQLLPNSIIFSDAKNHASMIAGVRNSKCEKKIFRHNDMQHLEELLAAAPADRPKLIVFESVYSMDGAIAPIHAICD

LAEKYGAMTYIDEVHAVGMYGPRGAGVCEQIGAADRVDVVNGTLGKAVGVFGGYIAGSAKLVDAVRSYASGFIFTTALPPVVAAGATASIRHLKESSAEREAQHL

KVAQLKHMLKSKNLPVMDNPSHIVPIHVGDAALCKAASDELLNAYGMYIQPINYPTVPKGTERLRVTPGPLHSLNDIMTLVDALDDIWTRLNIPRAQEEHAAEN

PTIDDLFYFAHSNAEIQARARAGVTPEAMQMSMSASA
TP = NO

no SP no SP no SP no SP no TP no TP

Enzyme
Accession  

(CryptoDB)

SignalP various versions + TargetP1.1
Protein 

length (AA)
AA sequence

Cvel_108.t1 402

MRALLLWTSVVGSSGFLQPPVSGPSQRQTPPTELRGLPQSSPFKGVPDSETPGALREELQPLVDLATRPRRNRRNQVFRSLMQETVVRPSNLLQPLFIHADDSAV

PIGTMPGMSRLSVKATVDEVAELKSRGVKNVILFPKIDDSLKSNYADECWNPDGLVPTCVKAIKDAHPDVMVYTDIALDPYSSKGHDGVVDEASGRILNDETVA

VLCAQALCHAKAGSDMVAPSDMMDGRIGAIRGALDSRGDANAETVGIMAYTAKFASAYYGPFRDALDSHPGFGDKKTYQQDPSNIRESLLETALDNDEGADIL

MVKPGLPYLDILSRMRDSTELPLAVYHVSGEYAMMKAAAEKGMVNEKNAVMETMKCFKRAGADLIATYYAKDVAKWIQEGAKSGDLEGCF

cTP = 0,68 YES

ALAD2 Cvel_13826.t1 375

MWSNASSDSSTCGAPVKRTEEGRSVCSTHDDPKRSRGSGDLSVERGPLQIPSRHRLQAGFSGSLLRSWQGVPPLQPSNLVFPVFVVDQEELKEEIRTMPGQFRF

GYKTLVRELSSLVEKGLGGVMIFGVVEGGLKDERGTCADSLDGPVIKALQILKRELPQLLLVADVCLCEYTNHGHCGILDQSGRVINKCSVDRIAEIAVAYARAGAD

VLAPSDMSEGRVMQIKKRLLADSEIAHKAVMSYSAKFASAFYGPFREAAGSAPSFGDRKCYQLPPEARTLGIRASLRDAEEGADFLMVKPASHYLDVVKALHDRV

DVPLAVYQVSGEYAMLKFASEAGALDLRTAVLESVASMQRAGASVVITYFAPELLDWLP

TP = NO

Plastid (hc) Plastid (hc) Plastid (hc) Plastid

no SP no SP no SP

PBGD Cvel_26028.t1 375

MVCSGLFVGGLLVSAVSAFTVVDPSQSSLLSRGRRTASRSSLQMALDKPILTIGTRGSMLALAQAHETKRRLGEKFPELAEEGAIELKVISTTGDERLEIALSEIGGKG

LFTKELDVALLTKQVDICVHSMKDVPTWLVDGTILPVNLPREDTRDVFISKVAKRIEDLPEGAVVGTASLRRAAQVLYKNPKVKVVNFRGNVQTRLRKLDEKQVD

ATMLALAGLNRLGMTDVATSVLDHDEILPAVSQGAIGIQCRADDERVQKYIAPLGCAKTKAAVDCERAFLGGLDGNCRTPIAGHAFITEDGRLKFKGMVSSMDG

SEFFYVEKEGAVEDGPKMGKEAADEITAQCGEEFLEKLRAATPHNTLPSPHMYEATA

mTP = 0,638 YES

Plastid (hc) Plastid (hc) Plastid (hc) Plastid

ALAD3 Cvel_36189.t1 523

MVEERFPATRMRRSRMQDFARQLTCEHRLSPADLIQPLFVAEGAQIGPVASMPGIQRHALEQLGAECRRVQALGVPAVALFPVLPPEAKDDSGSAALDPDGLV

PRAIRAAKEAAPGLGIIIDIALDPFTDHGHDGVLRADGSVDNDATVELLTKQAILYARAGADVLAPSDMMDGRVGALRTALERDRRFDVLILSYAAKYASAFYGPF

RDAVGSRTALIGDKRSYQMDPAGSDEAMREIALDLREGADWVMVKPGMPYLDIVRRAKAEFGVPTDIALSYEAIEVAPEALAGQLAQWHREAWSGLNVTLPH

KTAVPAACVDCSERARVAEAVNTLCHLDNGWYGDNTDGEGLLRDLVDNLDVAVANQRILVLGAGGAARGILLPLLQRRPAELVLSNRTPWKPEAIAEAMAEHG

RIRPSTHLALKGDRFDLVINAMSVGHSGHFPRLPEGLFDEGAVAYDLSYGAAHAPFAAWARAQGAAVVHDGLGMLVEQAAVSFQLWNAVLPRTDALIATLRAE

SRSTAV
mTP = 0,63 YES

UROD1 Cvel_14720.t1 436

MGVMMRALGSLAVSLFLSSSSAFRLSVSSLPSPVSSQETKRAQGSQPRSCLSMSGTLKNDLMLRAARGETVERTPVWLFRQAGRHLPEYNEYKKQKGKNFLQLL

NDPEDVAEVTLQPIRRYDVDAAILFSDILVVLQAFGFDVEMPGGRGITVPSPLADVEDFRRRFPSSDEVDVQMKLGHVLESVSLIKERLEGQVPLIGFSGAPWTLM

FYLVGGSSKQNTDRGRQWLERHPEESRKIINGLTDVVIEYLSAQVERGADMLQVFEAMGDFLSPSQFEEFALPSLERIARELKKRHPQVPLLVFPRGACYAIATLQE

CGYDVVTLDTATDRMSARADLSRAARESGLGKPARVQGNFPVGLLQRRDGVSLEEDIERVRAEAERMLEQ

cTP = 0,929 YES

Plastid (hc) Plastid (hc) Plastid (hc) Plastid

UROS Cvel_15018.t1 434

MNFSCFTFLLNCRPSTPSKELRADRVEEVHFCTPTGGDASPETDLLTHSLYLQSAGVMVSVIPWLAFLCPSSSGHSLLGKRAARRACALMTESSQPSPGEAAPPRG

ETGTCVVVAGTREESKNGKLKKALSDIIAPEDFEFVEVPCIAAQAGPDRERLVDTLAEEGRRVGAGEKPRFEYAAVTSPEGANVFLECLRSASLTKCPIPVTAVGKSTA

EILAKAGVEPVFVPSKATAETLAAELPSVSSSSSTSSSSSSSSSSLSSSSCPGRVLYPTSNLSLGTLERLLKERGFEVTRLETYATVTAQWDEEKTQSAARTQIATFGSPSS

VRNWVEKLSLREGGRELLSSQAAACIGETSGRAAEKMEVFREVVWPEKPGMDAWARLTADLVVAHRRRNGSESSPHDASRALLNASPQAADHSGNAASDEELI

VGEKTP = NO

UROD3 Cvel_31936.t1 433

MWKRRLLFLASLSLLLEPAVRVCDAFRFPISMTITTDLPRGNQKTPVVAGKGSAMMARPEREEAQSAEHDLLLRAAKGEQTHRAPVWLMRQAGRYMEEFRKYS

DVYPFRQRSETPNIAVELSLQPFRAFGTDGVIMFSDILTPFPAFGIDFDVVKGKGPVFPEPVRTKEDVEMRLRPVEDFGRSLPFVGETLRRLRKETEGRTTLIGFVGS

PFTLAAYACEGGGSKECLHMKEMMLRRPETARKFLSFLAEQIGRYVSFQVQNGAQLVQVFESWAHHLGADDWETWAKPYAERVASVAKQDLREAGYDCESVP

LIYFANGGSGYLERQRGLKGYNMVCVDWGCGLEEAVDRLGCNQEGGVGISGNVDPAVLRVGSEDDIRQAVRKCIAAGSRSSNGFVLNLGHGVKQGTPEEAVG

WMVDEAKRCKFADVSSQSTP = NO

Plastid (hc) Plastid (hc) Plastid (hc) Plastid

UROD2 Cvel_5098.t1 442

MMMFKSVGAVLVAVSVLEGSGFSVQSRSFLKRPLFGFRSRSSQSSALDMATATLEPIQASDLQGLEFPPQVTEPMSPSEKAELREERRAAMKPDWPLPKNTNVI

NALKGEEVEAVPVWMMRQAGRYLPEFRAVRAGSEFLKVCQDPGLASEVTVQPRRRYPELDACIIFSDILVVPQAMGQPLQMLPNRGPVFDWRLESPEDIKKLD

LTPDVEDSLGYVFDAMYLTKKKVDNEVPIFGFCGAPWTILGYMVEGEGSRTWAETKRWLYDYPEESHKLLEAISRLSAKYLIGQWDSGAQMLQVFDTNAGVLPP

HLYEEFGAKYMRMIADLVKAERPQALIVGFPKDMPLASFNDSSYDGIGLSWTADVQEMRERFPNKTLQGNMDAHILYANKDAIRKATHEMVKEFGKKRYVANL

GHGMEPRMDPEHAKAFIQSIKEASSELEmTP = 0,64 YES

Plastid (lc) Plastid (lc) no SP Plastid

CPOX2 Cvel_2641.t1 411

MVPLRTLGLALCVLLQELAGGRAFSASTFDVLSSAHGTDRWAKRRGSPRPRGSRRGLGQSLFAAVLPQERGDASVHGVDSTFDIFSSFLRRKQAEILNKLEEVDG

KGKFVREPWSQEETGSEGLTAVLEGGDVIEKGACSTSFIKGVLSVDRARAMKQRKGADGWDLKGGETYRAAALSLVFHSRSPLVPTFRADVRYFEVEGKPGWFG

GGADLTPYYLFDDDVREFHGFWKEVCNRFSPRSFPVLKRQCDDYFYLPARREHRGVGGIFFDDLVSFESLLGTSETGGDAVEGEQSQSGSREALEFTKAVAEGWL

DSWLPIVERRRGLEFTDQEKEWQLIRRGRYLEFNLLYDRGVKFGLAGPAVSTGRPVRVEAVMVSAPPEIKWKYKHEVPEGSEEARLVEVLKKPRDWV

cTP 0,924 YES

Plastid (hc) Plastid (hc) Plastid (lc) Plastid

CPOX1 Cvel_21486.t1 400

MGRTQLLLFFATVSWASSFQLAGKGGVTGFLGRRKAAQESTRLKGETHEFINPLNPGELTTHPGEEFRKQWEQIILSAQDKICNGISELEGGREFHEDVFQRPNN

GGWGRTRVLQNGKVFEKGGVNVSIVKGHLPPGAARQMTSRGHTGLDPSRALEFYACGLSLVIHPHNPMAPTVHCNYRFFQLFDAETKQPLTWWFGGGTDLT

PSYLFEEDAEYFHRTLKNVCDRHGEDKYPRFKRWCDEYFLIPHRGETRGVGGIFFDDFNEGGNPEVGKAFASECLDAFNEAYIPLVRKRMDSEFTPEQKEWQQLR

RGRYVEFNLLYDRGTKFGLQTPDARYESILMSLPLTSRWEYQAPQGDVEGSWEQRTQQALKNPRDWIPIDDADLKNILERMNSRELQTA

mTP = 0,737 YES

Plastid (lc) Plastid (hc) Plastid (hc) Plastid

PPOX2 Cvel_18037.t1 613

MSRAPHVCVIGGGLAGLTTAYTLRRLLPRVRLTILEKADRLGGYIHTHQTRQPVTTAYGNIYGPYAIDLPEPRGRHHVEEGLQFFRMTGRGGSDLLGLIRCLGVED

KVITTAQSRAFFVDYLRLSILWDGMVRKVPSRGDLVRFLPAVLRDLSTKRGEGVDESVESFFRRRTSMSFVDKIIDPICIGSFGVSPSELSARSVFPSLWAAEREGRS

LLGGLVRPSSSRKQGGDVEGMYFVPKTDAFHQRVALSGGGIFTFKKGAGFLISSLERGLRAGGRSANESRAPGRSAQEESETVQIRLSTAVAGVRGAKRKKENEKE

DQTRAEGQSGAAEVLLESGECLSVDGVVMAVQAPDAVRLLDHPWTRDAWDGRGWESGERTVAVEMGGISHSHTYTVNMGWADSVIPMSLGRTSGVVVPSR

EWRREGPAQGVLSAHLSSWVFPDYESVFKREARIVVTVRAQSGREWEREKGLFGGQFGCRHEAPEEAAERAQVFAEKVLGIASETEEVWVRQETVPGRLYEDRG

KAVLTEGHAEKMKKIHQVRCREIPWMQVVGGDFHGVSASDTVRDARLAAESLARRLRNFPFEGLKEIPEREAEWIQRVPGLTLKDQSEV
mTP =  0,672 YES

no SP no SP no SP no SP no TP no TP

PPOX1 Cvel_13840.t1 566

MRTFTTVLAPAAFCCCAEAFILTSPRHFSRSEQSVSSLQAGPSSASAAGTERTDALVIGAGLSGSSLAFNLMKNGVSDVTVIEANDRVGGNVISMKKDGFQWEEGP

NTFQPNNEIVKLAADLGMADELRFADGGLPRWVFWDNVMHKLPGGPQDIPNFNLLSIPGKIRAALGAIGFVGPIPEKEETIREFVCRHLGIEVFEKLIDPFVSGVY

AGDPSKLSIEACLPKIKRLESLGGPGLFDGGLLRMQELKKERAQSAADPNMPMVPKAALGSFKNGLRALCEAIAEKLGDRVKLSTRLVNLKPITDPALLAEGYRLR

ASLLSLNGGGEREVLAKSVAITTPAYRTADLVESMVPAAAALRTIEYPPVASVIMAYPSSSVAASQQPLSGFGHLIPRKNKIRTLGTIWVSSLFPERAPEGWTVLSSYI

GGAQDVKIATLNPEQIAAEVDRDMRTTLLKVDAPKPKILGVRLWERAIPQYKLGHLEMLRRLEEDVSKVDGLFLGGNWKTGVAIGNCVAWGGEAASEICAFLDS

LSSPSSSGSAAREAAGEMGGEETKRKEEEVVAVGA
cTP = 0,637 YES

Plastid (hc) Plastid (hc) Plastid (hc) Plastid

FEHC2 Cvel_26873.t1 459

MSRRVQGRRPRGCTPLLWLGLFVLSLSVRFAVGIGSSSVSVQEPFLKVPPFLSEARFTFKTINARLKEKFHEEMDNIYHRFSSSLKQYGAGRKNRVGVLLVNLGSP

DAPTRRGLRKYLREFLSDRRVIEVPRLIWKPILHGIILPFRSPDSAAKYRNVWTEEGSPLISITKRQVARLQDIVDRRYGTVEGGASEGEGEEGNESLPIPMQRSRVL

VEWAMRYGTPSVAAGLRKLREEGCRHILVFPLYPQTCAATTTTVFDVVAQELAREKKDRKTGAESWRMFPHLRFVSGYGDHPSYIKALASRVKRHWTKAGKRRR

LVMSFHGIPADLIKKGDAYACFCSKTARLLAEELKLGEEEFDMVFQSRFGSTEWLQPYCDERLEEIAAEGHEEVDVICPGFSADCLETLDEIQREYGELFHQAHEKR

GTTGRLFYIKALNDSPEGMQMLGDIVDENLQGWLTP = NO

FECH1 Cvel_18167.t1 479

MPTKCHHPRLRPAFLPACVLFLGLFPFSPALSFRLHDSKLLDGSRLRPQRRGVRGVRGVEAPELTALSSEVSPSSRCTSSGVRSPPLSEVEGKLGVLFLNLGGPLNL

EGVEPFLYNLFADGEIIRLPKGLKWLQPLIAFVISKARAPSSREKYAAIGGGSPILEYTTQQAAAVERLLKSRGIRDVEAFVGMRYAEPFAESVVKEMLQSGVKRAVV

VPLYPHYSISTSKSALLSLMSERSFLGLPHTVVPHWYQREGFVEAVQGLIKKEILSIPREAREKEGVHVLFTAHGVPESYIEEGDPYKDQMEHSVALIAEKVQRSVPSS

RMPLSHSLSFQSRVGPVTWLQPYTDDEIKKLAEEGVRNLIVVPISFVSEHLETLEEIDQEYREVAEEAGIRHWRRVPALNLDPRFLRDLADLVGDALQSVPVRVEEA

LDSSCCPALVRSVESALGFEVGGGEGKKGGRVVGVQKEMEEREMSLQRmTP = 0,806 YES

Plastid (lc) Plastid (hc) Plastid (hc) Plastid


