Supplementary material
Cucumber metal transport protein MTP8 confers the increased tolerance to Mn when
expressed in yeast and Arabidopsis thaliana.

Magdalena Migocka**, Anna Papierniak’, Ewa Maciaszczyk-Dziubinska?, Piotr Pozdzik',
Ewelina Posyniak®, Arnold Garbiec®, Sophie Filleur*®



Table S1

The accession numbers and nomenclature of MTP proteins from monocots and dicots used for the construction
of phylogenetic tree. The number and symbols of proteins from P. trichocarpa, O. sativa and Sorghum bicolor
were maintained according to previous annotations (Gustin et al., 2011; Migeon et al., 2010; Montanini et al.,
2007). The nomenclature for MTPs from V. vinifera, B. diastychon and Z. mays was assigned based on
previously annotated A. thaliana MTPs.



Table S1

Arabidopsis thaliana Populus trichocarpa Vitis vinifera Oryza sativa Brachypodium diastychon Sorghum bicolor Zea mays
Symbol TAIR Symbol GeneBank ID Symbol GeneBank ID Symbol RGAP ID Symbol GeneBank ID Symbol Phytozome v.8.0 ID Symbol Gramene-MaizeGDB ID
AtMTP1 At2g46800 PtrMTP1 POPTR_0014s10180.1 VWMTP1 XP_002266346.1 OsMTP1 LOC_0s05g03780.1 BdMTP1 XP_003569059.1 SbMTP1 Sb09g002460 ZmMTP1 ACL53182.1
ZmMTP1.1 ACR35635.1
AtMTP2 At3g61940 PtrMTP2 POPTR_0002518080.1 N/A N/A N/A N/A N/A
AtMTP3 At3g58810 PtrMTP3.1 | POPTR_0001s45520.1 WMTP3 XP_002278303.1 N/A N/A N/A N/A
PtrMTP3.2 | POPTR_0011s15370.1
AtMTP4 At2g29410 PtrMTP4.1 | POPTR_0001s25270.1 VWMTP4 XM_002280347.2 N/A N/A N/A N/A
PtrMTP4.2 | POPTR_2033s00200.1
AtMTP5 At3g12100 PtrMTP5 POPTR_0016s04430.1 VWMTP5 XP_002279787.1 OsMTP5 LOC_0s02g58580.1 BdAMTP5 XP_003570736.1 SbMTP5 Sb04g038530 N/A
AtMTP6 At2g47830 PtrMTP6 POPTR_0002520980.1 VWMTP6 XP_002269478.2 OsMTP6 LOC_0s03g22550.1 BdMTP6 XP_003557927.1 SbMTP6 Sb01g035530 ZmMTP6 ACF86507.1
AtMTP7 At1g51610 PtrMTP7 POPTR_0010s25780.1 VWMTP7 XP_002262765.1 OsMTP7 LOC_0s04g23180.1 BdMTP7 XP_003581101.1 SbMTP7 Sb06g007330 N/A N/A
AtMTP8 At3g58060 PtMTP8.1 POPTR_0003s21540.1 VWMTP8.1 XP_002275885.1 OsMTP8 LOC_0s02g53490.1 BdMTP8 XP_003570531.1 SbMTP8 Sb04g034705 ZmMTP8 NP_001141097.1
PtrMTP8.2 | POPTR_0001s04740.1 VWMTP8.2 XP_002285662.1 OsMTP8.1 LOC_0s03g12530.1 BdMTP8.1 XP_003558420.1 SbMTP8.1 Sb01g041820 ZmMTP8.1 NP_001167840.1
PtrMTP8.3 | POPTR_0001s04750.1
PtrMTP8.4 | POPTR_0001s04730.1
AtMTP9 At1g79520 PtrMTP9 POPTR_0008s08310.1 VWMTP9 XP_003634572.1 OsMTP9 LOC_0s01g03914.1 BdMTP9 XP_003565291.1 SbMTP9 Sb03g007250 ZmMTP9 ACN36717.1
AtMTP10 At1g16310 | PtrMTP10.1 | POPTR_0010s17950.1 VWMTP10 XP_002263815.1 N/A N/A N/A N/A
PtrMTP10.2 | POPTR_0010s17960.1
PUMTP10.3 | pOPTR_0010s17980.1
PrMTP10.4 | POPTR_0010s18000.1
AtMTP11 At2g39450 | PtrMTP11.1 | POPTR_0010s21810.1 | VwMTP11.1 XP_002282508.1 OsMTP11 LOC_0s01g62070.1 BdMTP11 XP_003564566.1 SbMTP11 Sb03g039220 N/A
PtrMTP11.2 | POPTR_0008s04940.1 | VWMTP11.2 XP_002282522.2 OsMTP11.1 | LOC_Os05g38670.1 | BdMTP11.1 | XP_003568286.1
AtMTP12 At2g04620 PtrMTP12 POPTR_0005s11240.1 VWMTP12 XP_002280912.1 OsMTP12 LOC_0s08932650.1 BdMTP12 XP_003572199.1 SbMTP12 Sb079020630 ZmMTP12 NP_001167737.1




Figure S1

The conserved residues in TMDs Il and V of Zn-CDF and Mn-CDF groups of cucumber MTP proteins. The
alignment was performed using ClustalW. Zn-CDF group is represented by CsMTP1, CsMTP4, CsMTP5 and
CsMTP12, whereas Mn-CDFs comprise CsMTP8, CsMTP9 and CsMTP11. Shading indicates identical (dark
blue) or similar (light blue) amino acid residues. The green (ZnCDFs) or red (Mn-CDFs) boxes indicate the
conserved sequences HxxxD and DxxxD in members of the Zn-CDF or Mn-CDF group, respectively (Montanini
et al., 2007).

Zn-CDF group

CsMTP1/1-415
CsMTP/1-385
CsMTP5/1-398 1 MDTPGSFNHHTSSNDSQ NSWNPDTGFGANDR 31
CsMTP12/1-722 1 MVVKSILLAIVFLLRFQALLYCGTAAMILAEMTGNVAARFLAERRNRMTMGDRTRSRSSEVRGFLSLFLGLFLLS I SWDRIDCFPFATSF IDKYGFSVLPRENCMR IWPMLLPFLSGFLGCYE 123

Lo WMEVQDHGH \---Evceovcale?swe KICGDAPS DAKNSSKDAK 48
CoMTPU1-988 1 - <o o-- oo e MGEEEVL ILKTEHSDE INIR- - - | VAKKMNDM I PTSTSEEVKCcSSG - RLEHSNLESL-------- 58
CoMTPS1-398 32 RFAFSROASSKAWQDLFP - - - - - - - - - - - - HTPFSINSDDSAKPLLSRNMSS INIPPGGYFASESNKFFSVKDNEGDKLSVLS TLEN- <o mee e 110
CoMTR12/4-722 124 R | SWMN-W6SVKALGGKRVRLVSLFFTT | ILFVRAVISMLLFEAEGKSVSFGNLAWR - - - LANTVVFaMLLNENVEDD LVEEKDFRSEFLVTFVGTVILELLV ELsLWGLLFCGLLLYVAY 242
CoMTP4/1-415 48 - - - - ------ .- -ERBAB- - -l wRKLCc 1 avvllc 1 vemsiBvve \KA AL TEHa Arm 5Ll GWEITPRQS & 1-0s Lvsqul:ILAs 138
CoMTP#/1-388 50 - - - E E E .. AMKLGGLILFYTIAIVVEI G FF!A ST B ersv viwvBewEATPaHSFBYNRLEVHG ALV vaL 1WL 156 148
CsMTPS/1-398 111 RYMKR FLM\S NVLYSTARLA BLLTORIGLSBAF coLLTR 15 aflRsKPNHYYTHE Y KELEVEAAF THALFLLF LSF 203
CaMTPiZH-T22 243 RELDF‘VYLNYLELGVES DllVTMVMRF‘VRHILTERKSF{ IALFLL N6 YMyIREF vABIF s ST L 1 s BRlc claLa i clivasy BrirENnar nyBRoRFE I Bse vanavE Lvilve s aos
camrPi1-415 140 | DB ILINGF‘G.\IKEF MFA sTFRv \AMALLLGHEIGIAI -------- lGHNHGIG H5H ------------------ ss EHGEEDHRHRHG ISV 220
CaMTP#/1-385 150 1L 1 ¥/EA I DRILAPKTKVDGF MFA AAFBFLLMLF MV IWLEHSHHHHH - - - - - - - - ssHoo HHS .................. HE QM 215
CsMTPS1-398 204 SLAV LHAFIGDES HKHYL I vsavTN - LWL 16 vWFFRNYAR I NLYYR 253
CsMTP11-722 366 L IVLESLERILDPO- ISTSSLLT.E\G vV ve L FFHEERHHAHGG s6scAREHSHSHSHSPSKSHSCABSHHHDKHERBSGRKHENA | SVTKECHESSVSGHHEHKQVDVCSENHLEN 407
CaMTP11-415 221 TMHHHH. HHHHHHHKHKESTT\IF‘LLDSSQKVTIAGKKQHNI s ulllmleam IwyRPEYMI 307
CsMTF4/1-388 216 - - -HLEHMBEE - - - - - - - - - - - - - - oo EVYTLTKQEGASLGSKDNSSTLNI - - - - - - as| MIAGLVLWFKPEWI W 280
CoMTP5/1-398 264 - - - - CRAEDMMVHSE - - - - - SRRV -.an 277

CaMTP1211-722 488 QCODHHHEHTDHHDHKHSHNHDHHHOHD CKHEHHDHVHOHDOHGHLSEPKSDVPRMVEYSUSE SHSHF‘SKQF‘VEGT\IHKKHHHHHIDHNME.\F 68y &0a
csmrPir1-415 308 LBIL IBTL i FHa vicTTiamERN | LEvBMESTHR- - - EVDATKLEKGLCEMEE - - \IA\HE -------- KL m: 1 1KPEANADMYLDKV I EY IRREVN[lsHY RQ. 418
CsMTP#/1-385 281 WL | BTLVFEBVLALATTF SMLRHTAV | BMEGT VHIESLEND | KNMKG - YDLHD -------- KV VAEAGVCSRELILKI KSHOEKRYNIVHT £
CoMTPS/1-398 278 MEVLBLGLVE I TVFMIVMPLF KATS6vELamAl F'S\PTSALSKCWROWKNVHISMFGQ\TSF!ED VE OAF!FWELVF' O\HGELSLTTKKGTD RO - ALEFAHDMYHELG[QDL 308
ComTP124-722 810 ADPABS 1F 1BiMI I ssviPLLRNSAE IBLarVBRAH- EoDLKEAVRD IME IHG - - -Mac 1an sF - - TURLHMsTETOKPE- - - I KAKVEHILHDAGHKDL |_ HNO 718
CaMTP/1-415
CaMTP41-388
CaMTP5/1-398
CaMTP12/1-722 720 ELS 722

Mn-CDF group
CoMTPR1-02 1 ----MDG DLSPKAP ASLNGS GK R VSVNSL SEF I SRLPDEKL| HLUD ESPYE\DLS sst EEKD ------------- vclilbeepmE 108
CoMTPY1-409 1 ADNPRT FRT LLSPEGvA TD TV KVP LPTTNE- - NRa K ESL YNEL H_ TLT vap KK 112
CeMTP11/1-395 1 VUF'VVSIENDE ssLllosTRG- - - - - - - s QFSPEHKEKKFS DBLG VLSF‘ED ooy EMEE mBl~lToR vv MSKE:- -« - - a7
CoMTPE1-402 107 | LY \r 1K LRy | uA\rEu \QDKPSES.SS.FV Loalllif 222
CsMTPH 1408 113 | o R i v EVQF‘DHDF‘DKVK i 234
CoMTP14/1-395 98 Pio! K L DSVFN.TK-ER 220
CoMTRai-¢02 223 244
CoMTR/i-409 235 3s7
CoMTP 1474-395 221 343

CeMTPE/-402 345
CsMTPY1-409 358
CsMTP11/1-395 344



Figure S2

The characteristic motifs in cucumber MTP proteins. FGENESH algorithm was used to identify the full cDNA
of MTP genes in the cucumber genome (Chinese long) and to translate the genes into amino acid sequences.
Shading indicates the improved tentative signature sequence characteristic for all CDF proteins, according to
Montanini et al. (2007), whereas the motifs characteristic for Zn-CDF, Mn-CDF or Zn/Fe-CDF subgroups of

CDF family were marked in red.

CsMTP1/ACHRO1031515

MEVQDHGHIIEVCGDVQAVGPSIVGSKICGDAPSCGFSDAKNSSKDAKERSASMRK LCIAWLCIVFMSVEWGGIKAN

IILTDAAHLLSDVAAFAISLFSLWASGWEATPRQSYGFFRIEﬂLGALVSIQMIWLLAGILVYEAIVRLINGPGEVKGFLMFAV
STFGLVVNIAMALLLGHEHGHAHSHGHNHGHGEHDHGHGSHEHGE EDHRHRHGISVTMHHHHHEEKRAASDGVEHHHHHHHH
KHKESTTVPLLDSSQKVTKAQKKQRNINVQGAYLHVLGDSIQSIGVMIGGAIIWYKPEYMILDLICTLIFSAIVLCTTIQML
RNILEVLMESTPREVDATKLEKGLCEMEEVVATIHELHIWAITVGKILLACHVIIKPEANADMVLDKVIEYIRREYNISHVTI

QIERQ

CsMTP4/ACHRO1049518

MGEEEVLILKTEHSDEINIPIVAKKMNDVIPTSTSSEVKCCSSGCAFSRLEHSNLESLKRSKSAMKLGGLILFYTIAIVVEI
IGGFRAMSLSVMTDAAHLLSDVAGFSVSLFAVWVSGWEATPQHSFGYNRLENLGALVSVQLIWLISGILIYEAIDRILAPKT

KVDGFLMFAVAAFGFLLNLFMVIWLGHSHHHHHSHSSHCCHHDHHSHSHQNHLEHEEEEVYTLTKQEGASLGSKDNSSTLNI
NLQGAYLHVITDMIQSIGVMIAGLVLWFKPEWIVVDLICTLVFSVLALATTFSMLRHTAVILMEGTPREVHIESLENDIKNM
KGVYDLHDLHIWSITVGKVVLSCHVVAEAGVCSRELILKIKSHCEKRYNIVHTTIQVE

CsMTP5/ACHRO1000847

MDTPGSFNHHTSSNDSQNSWNPDTGFGANDRRFAFSRQASSKQWQDLPPHTPFSINSDDSAKPLLSRNMSSINIPPGGYFAS
ESNKFFSVKDNSGDKLSVLELAFSILENVRSGNRYMKRLFLMISLNVLYSTAELAIGLLTGRIGLVEDAFHLTFGCGLLTFS
LFATISASRSKPNHVYTYGYKRLEVLAAFTNALFLLFLSFSLAVEALHAFIQDESEHKHYLIVSAVTNLLVNLIGVWFFRNYA
RINLVYRKAEDMNYHSICLHVLADSIRRVQNAEVLCLGLVSITVFMIVMPLFKATSGVLLQMAPPSIPTSALSKCWRQWKNV
HISMFGQITSREDIVEITQARFWELVPGQVIGSLSLTTKKGTDSRQALEFAHDMYHELGIQDLTVQTEDA

CsMTP6/ACHRO1000689

MGYRFHRLNPILQSFYSRISPPTHKEFHSIPSFQSPSLHPQFTFLGIYDDPKSKICRRWHLGHSHRHDDDHRFGQEGENIFK
LGLGADIGLAVGKAVTGYLSGETAIIADAAHSVSDVVLSGIALWSFKAGKAPKDKEHPYGHGKFEhLGALGISSMLLATAGG
TAWHASELLLNLAIILSESQCFQGSRNLAWPSLFSCKQGLLSAAPEIVNQPFGHES LHNHSHSHGEHHHGIDMDHPILALNM
TIISICIKEGLYWITKRAGEKRGSGLMKANAWHHRADAISSVVALIGVGGSILGVKFLDPLAGLVVSGMILKAGLQTGHQSI




LELVDAATIPADQIDPFKQTILQVEGVKGCHRLRGRRAGSSLYLDVHIEVDPFLSVSAAHSIGENVRHEIHTSHPEVSEVFIH
IDPSISHFPPKLSNQQAASAGTSNQSTDFPLTENIEATVSDIVQSKFPENMMVERITPHLLQGKILLQIEVSMPPDLLIRNA
MDVAKRAEMEILKADSNIVHVSIQLRLGQQIPQLSH

CsMTP7/ACHRO1005111

MQISGPPSISPQKRFIVVLQVTRRLRPSSIECESVNRDKAKSSSCTIVLMRTSYLLQRFGFHHTHRSPQQQQQQQQQQQQHQ
PECDSYRIPLIGTYFQSRRLSSPSSCSRRSVLLGLISLDSNPPRPPLNHHYAFHRGFFTRAKPVQRIEFNDYHSQRAVTTAL
WCNFLVFSLKFGVWFATS|SHVMLAEVVHSVADFANQALLAYGLSSSRRAPDATHPYGYSKERIFVIWSL ISAVGIFCLGSGATI

VNGIQNLWTSQPPANIHYAALVIGGSLIIEGASLVVAIQAVKKGAAAEGMKLRDYVWRGHDPTSVAVMTEVDGAAVTGLIIA
AASLVAVNTTGNAIYDPIGSIIVGNLLGMVAIFLIQRNRHALIGRAMDENDMQKVLQFLKNDPVVDALYDCKSEVIGPGFYR
FKAEIDFNGVMVVQNYLTRTGREEWARE FRQAAKSKDDSTLLKIMSNYGEEVVTALGSEVDRLEKEIQELVPGIRHVDIEAH
NPTGPTP

CsMTP8/ACHRO1011125

MDGDSDLSPKAPLLGASLNGSGGKRGRLSRRYSVNSLRSEFISRLPDKLRSHLQDVESPYEIDLSKSSGFSREEKDYYERQL

ATLKSFEDVDSLVSSDCIDEEDMEEGAQQERAMKISNYANIIYATVRSGBIAIAASTLDSLLDLMAGGILWFTHLYMKQVNﬂ

KYPIGKLRVQPVGIIVFAAVMATLGFQVLLQAVEQLIQDKPSESLSSEQFVWLCAIMTFATVVKLALWLYCKNSRNDIVRA
YAKDHYFDVVTNVVGLVAAILGDKIFWWIDPVGAIALATIYTILNWSGTVWENAVSLVGKSAPPEVLQMLTYLVIRHPEVKRV
DTVRAYTFGVLYFVEVDIELPEELPLKEAHAIGETLQIKIEKLPEVERAFVHLDFECEHKPEHSILSRLPNTQP

CsMTP9/ACHRO1003497

MADNPRTDSFRTELLSPEGVAAGTDGTVRKVPSWRLNMDEFRLPTTNKRSQHGIVYYWKSWNRQRKVAKYYERQESLLKGFN

EVDSYNELGILPGTLTETFTEFLIYQDEKKEEANSERQAIYISNVANMLIFIAKVYASVESRﬁLAVIASTLDSLLDLLSGFﬂ

|LWFTANAMRKPNQYRYPIGKNRMdPVGIVVFASVMATLGIQILLESARELISEVQPDRDPDKVKWMVGIMAAVTVVKFFLTI

YCRRFANEITIRAYAQDHFFDVITNSIGLATALLAIKFYWWLDPLGAILIALYTISNWSKTVMENVWSLIGRTAPPDYLAKLT
YLVWNHHEEIKHIDTVRAYTFGCNYFVEVDIVLPGETSLSQAHDIGETLQDKLEQLDEVDRAFVHVDFEFTHKPEHKPKAS

CsMTP11/ACHRO1009952

MVQPVVSIENDEESSLLLQSTAGDLSWRLNFDGFQFSPEHKEKKPSRPLHDCLGVLSPEDYVAEYYQQQVEMLEGFNEMDAL

TDRGYVPGMSKEERENLAKSETFAIRISNVANMVLFAAKVYASIRSGBLAIIASTLDSLLDLLSGFILWFTAFSMQTPNPYd

PIGKKRMQPLGILVFASVMATLGLQIIMESIRTLLLSDSVFNLTKEQERWVVGIMISVTIVKLVLMIYCRTFTNEIVKAYA
QDHFFDVVTNAIGLVAALLANYIAGWIDPLGAITLALYTIRTWSMTVLENVNSLVGRSAAPEYLQKLTYLCWNHHKAIRHID
TVRAYTFGSHYFVEVDIVLPGDMPLEEAHDIGELLQEKLELLPEIERAFVHLDYEYKHKPEHAQAHS




CsMTP12/ACHRO1009785

MVVKSILLAIVFLLRFQALLYCGTAAMILAEMTGNVAARFLAERRNRMTMGDRTRSRSSEVRGFLSLFLGLFLLSISWDRID
CFPFATSFIDKYGFSVLPRENCMRIWPMLLPFLSGFLGCYERISMNWGSVKQLGQKRVRLVSLFFTTIILFVPAVISMLLFE
AEGKSVSFGNLAWPLANTVVFGVLLNENYSDDKLVSSKDFRSEFLVTFVCTVILELLYFSELSLWGLLFCGLLLYVAVRELD

PVYLNYLELGVESSDSIVTMVMRPVRHILTERKSRKIALFLLLNTGYMVVEFVAGFMSNbLGLISDACHMLFDCAALAIGLW

hSYISRLPANNQFNYGRGRFﬂILSGYANAVFLVLVGALIVLESLERILDPQEISTSSLLTVSIGGLVVNVVGLIFFHEEHHH

AHGGSGSCAHSHSHSHSHSPSKSHSCAGSHHHDKHEHDSGRKHENAISVTKECHESSVSGHHEHKQVDVCSENHL SNQCDDH
HHEHTDHHDHKHSHNHDHHHQHDCKHEHHDHVHQHDQHGHL SEPKSDVPKMVSYSVSENSHSHPSKQPVEGTVRKKHHHHHI
DHNMEGIFLHVLADTMGSVGVVISTLLIKYKGWLVADPACSIFISIMIISSVIPLLRNSAEILLQRVPRAHEQDLKEAVRDI
MEIHGVQGIQNLHVWSFTNTDVVGTLRLHVSTETDKPSIKAKVEHILHDAGIKDLTLQLEHNQELS




Figure S3

Nucleic acid sequences of the CsMTP8 from cucumbers Krak (1227 bp) and Chinese long (1209 bp). The
alignment was performed using Multalin version 5.4.1(Corpet, 1988). The identical nucleotides are marked in
red, whereas the additional 18 bp long sequence (370-387 bp) specific only for Krak cultivar was marked in
black.

1 10 20 30 40 50 60 0 80 90 100
I I
HTP8.Krak ATGGATGGAGATTCGGATTTGAGTCCGARAGCTCCGTTGTTGGGAGCCTCGCTGARCGGCAGTGGTGGTAAACGCGGCCGACTCAGTCGGCGATACTCCG
HTP8.Chin ATGGATGGAGATTCGGATTTGAGTCCGARAGCTCCGTTGTTGGGAGCCTCGCTGARCGGCAGTGGTGGTAAACGCGGCCGACTCAGTCGGCGATACTCCG
HTP8.Borsz ATGGATGGAGATTCGGATTTGAGTCCGARAGCTCCGTTGTTGGGAGCCTCGCTGARCGGCAGTGGTGGTAAACGCGGCCGACTCAGTCGGCGATACTCCG
Consensus ATGGATGGAGATTCGGATTTGAGTCCGARAGCTCCGTTGTTGGGAGCCTCGLTGARCGGCAGTGGTGGTARACGCGGCCGACTCAGTCGGCGATACTCCG

101 110 120 130 140 150 160 170 180 190 200
1 I
HTP8.Krak TGARCTCTCTCCGGAGCGAGTTCATTTCTAGATTACCTGACARACTGAGGTCTCATCTTCARGATGTTGAATCTCCCTACGARATTGATCTTTCCARGTC
HTP8.Chin TGARCTCTCTCCGGAGCGAGTTCATTTCTAGATTACCTGACARACTGAGGTCTCATCTTCARGATGTTGAATCTCCCTACGARATTGATCTTTCCARGTC
HTP8.Borsz TGARCTCTCTCCGGAGCGAGTTCATTTCTAGATTACCTGACAAACTGAGGTCTCATCTTCARGATGTTGAATCTCCCTACGARATTGATCTTTCCARGTC
Consensus TGAACTCTCTCCGGAGCGAGTTCATTTCTAGATTACCTGACARACTGAGGTCTCATCTTCARGATGTTGARTCTCCCTACGAARTTGATCTTTCCARGTC

201 210 220 230 240 250 260 270 280 290 300

I 1
HTP8.Krak CTCTGGCTTCAGCAGAGAGGARARGGACTACTACGAAAGGCARCTTGCTACTTTGAAATCATTTGAGGACGTGGATTCGTTGGTGTCATCTGATTGCATT
HTP8.Chin CTCTGGCTTCAGCAGAGAGGARARGGACTACTACGAAAGGCARCTTGCTACTTTGAAATCATTTGAGGACGTGGATTCGTTGGTGTCATCTGATTGCATT
HTP8.Borsz CTCTGGCTTCAGCAGAGAGGARARGGACTACTACGAAAGGCAACTTGCTACTTTGAAATCATTTGAGGACGTGGATTCGTTGGTGTCATCTGATTGCATT
Consensus CTCTGGCTTCAGCAGAGAGGARARGGACTACTACGAAAGGCARCTTGCTACTTTGAAATCATTTGAGGACGTGGATTCGTTGGTGTCATCTGATTGCATT

301 310 320 330 340 350 360 370 380 390 400
I I
HTP8.Krak GATGAGGARGACATGGAGGAAGGAGCTCAGCARGAGAGGGCCATGARGATCTCARRTTATGCGARTATAGTACTTCTTTTGTTGARGATTTATGCTACAG
HTP8.Chin GATGAGGARGACATGGAGGAAGGAGCTCAGCARGAGAGGGCCATGARGATCTCARARTTATGCGARTATA--—————===————mmmm ATTTATGCTACAG
HTP8.Borsz GATGAGGARGACATGGAGGARGGAGCTCAGCAAGAGAGGGCCATGARGATCTCARRTTATGCGAATATA-—-—————===—————mmm ATTTATGCTACAG

Consensus GATGAGGARGACATGGAGGAAGGAGCTCAGCARGAGAGGGCCATGARGATCTCARRTTATGCGAATATA. ..vvvveessssseas . ATTTATGCTACAG

401 410 420 430 440 450 460 470 480 490 500
1 I
HTP8.Krak TGCGGAGTGGATCCATTGCCATTGCTGCATCARCATTGGATTCCTTACTTGATCTCATGGCTGGTGGARTACTTTGGTTTACTCACTTGTACATGARGCA
HTP8.Chin TGCGGAGTGGATCCATTGCCATTGCTGCATCARCATTGGATTCCTTACTTGATCTCATGGCTGGTGGARTACTTTGGTTTACTCACT TGTACATGARGCA
HTP8.Borsz TGCGGAGTGGATCCATTGCCATTGCTGCATCARCATTGGATTCCTTACTTGATCTCATGGCTGGTGGARTACTTTGGTTTACTCACTTGTACATGARGCA
Consensus TGCGGAGTGGATCCATTGCCATTGCTGCATCARCATTGGATTCCTTACTTGATCTCATGGCTGGTGGARTACTTTGGTTTACTCACT TGTACATGARGCA

501 510 520 530 540 550 560 570 580 590 600

I I
HTP8.Krak AGTARATATTTATARATACCCGATCGGARAGCTGAGGGTCCAGCCAGTAGGCATTATTGTATTTGCTGCTGTARTGGCTACGCTAGGCTTTCAGGTATTA
HTP8.Chin AGTARATATTTATARATACCCGATCGGARAGCTGAGGGTCCAGCCAGTAGGCATTATTGTATTTGCTGCTGTARTGGCTACGCTAGGCTTTCAGGTATTA
HTP8.Borsz AGTRAAATATTTATARATACCCGATCGGARAGCTGAGGGTCCAGCCAGTAGGCATTATTGTATTTGCTGCTGTARTGGCTACGCTAGGCTTTCAGGTATTA
Consensus AGTARATATTTATARATACCCGATCGGARAGCTGAGGGTCCAGCCAGTAGGCATTATTGTATTTGCTGCTGTARTGGCTACGCTAGGCTTTCAGGTATTA

601 610 620 630 640 650 660 670 680 690 700
I I
HTP8.Krak CTTCAAGCTGTAGARCARCTGATTCAAGATARACCTTCTGARAGTCTATCGTCAGAACARTTTGTCTGGTTGTGTGCARTTATGACGTTTGCCACAGTAG
HTP8.Chin CTTCAAGCTGTAGARCARCTGATTCAAGATARACCTTCTGARAGTCTATCGTCAGAACARTTTGTCTGGTTGTGTGCARTTATGACGTTTGCCACAGTAG
HTP8.Borsz CTTCAAGCTGTAGARCARCTGATTCAAGATAAACCTTCTGARAGTCTATCGTCAGAACARTTTGTCTGGTTGTGTGCARTTATGACGTTTGCCACAGTAG
Consensus CTTCAAGCTGTAGARCARCTGATTCAAGATARACCTTCTGARAGTCTATCGTCAGAACARTTTGTCTGGTTGTGTGCAATTATGACGTTTGCCACAGTAG

01 710 720 730 40 750 760 il 780 790 800
1 I
HTP8.Krak TAARRCTTGCCCTGTGGTTATACTGCARARAACTCARGARATGATATTGTGCGCGCTTATGCGAAGGATCATTACTTCGATGTGGTARCARATGTGGTTGG
HTP8.Chin TAARRCTTGCCCTGTGGTTATACTGCARARAACTCARGARATGATATTGTGCGCGCTTATGCGAAGGATCATTACTTCGATGTGGTARCARATGTGGTTGG
HTP8.Borsz TARRACTTGCCCTGTGGTTATACTGCARARACTCARGARATGATATTGTGCGCGCTTATGCGAAGGATCATTACTTCGATGTGGTARCARATGTGGTTGG
Consensus TARRRCTTGCCCTGTGGTTATACTGCARAARACTCARGARATGATATTGTGCGCGCTTATGCGAAGGATCATTACTTCGATGTGGTARCARATGTGGTTGG

801 810 820 830 840 850 860 870 880 890 900

I I
HTP8.Krak ATTAGTTGCAGCTATTCTTGGTGATARGATCTTTTGGTGGATAGATCCAGTTGGTGCTATTGCCTTAGCCATATATACARTTTTARRTTGGTCTGGAACT
HTP8.Chin ATTAGTTGCAGCTATTCTTGGTGATARGATCTTTTGGTGGATAGATCCAGTTGGTGCTATTGCCTTAGCCATATATACARTTTTARRTTGGTCTGGAACT
HTP8.Borsz ATTAGTTGCAGCTATTCTTGGTGATARGATCTTTTGGTGGATAGATCCAGTTGGTGCTATTGCCTTAGCCATATATACARTTTTARRTTGGTCTGGAACT
Consensus ATTAGTTGCAGCTATTCTTGGTGATAAGATCTTTTGGTGGATAGATCCAGTTGGTGCTATTGCCTTAGCCATATATACARTTTTARRTTGGTCTGGAACT

901 910 920 930 940 950 960 970 980 990 1000
I I
HTP8.Krak GTGTGGGARARTGCAGTTTCACTCGTGGGGARATCAGCCCCTCCCGARGTCCTGCARATGTTGACTTATCTTGTCATTAGGCATCCTGARGTCAAGCGTG
HTP8.Chin GTGTGGGARARTGCAGTTTCACTCGTGGGGARATCAGCCCCTCCCGARGTCCTGCARATGTTGACTTATCTTGTCATTAGGCATCCTGARGTCAAGCGTG
HTP8.Borsz GTGTGGGARARTGCAGTTTCACTCGTGGGGAAATCAGCCCCTCCCGARGTCCTGCAAATGTTGACTTATCTTGTCATTAGGCATCCTGARGTCAAGCGTG
Consensus GTGTGGGARARTGCAGTTTCACTCGTGGGGARATCAGCCCCTCCCGARGTCCTGCARATGTTGACTTATCTTGTCATTAGGCATCCTGARGTCAAGCGTG

1001 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
1 I
HTP8.Krak TTGATACAGTTCGTGCTTACACCTTTGGCGTCCTTTATTTCGTCGAGGTGGACATTGAACTTCCCGAGGAGCTGCCTTTGARAGAARGCACACGCCATTGG
HTP8.Chin TTGATACAGTTCGTGCTTACACCTTTGGCGTCCTTTATTTCGTCGAGGTGGACATTGAACTTCCCGAGGAGCTGCCTTTGARAGAAGCACACGCCATTGG
HTP8,Borsz TTGATACAGTTCGTGCTTACACCTTTGGCGTCCTTTATTTCGTCGAGGTGGACATTGARCTTCCCGAGGAGCTGCCTTTGARAGARGCACACGCCATTGG
Consensus TTGATACAGTTCGTGCTTACACCTTTGGCGTCCTTTATTTCGTCGAGGTGGACATTGARCTTCCCGAGGAGCTGCCTTTGARAGAAGCACACGCCATTGG

1101 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
I I

HTP8.Krak AGAGACATTGCAAATAARGATTGARAAGCTTCCAGAAGTTGARAGGGCATTTGTTCATCTTGACTTTGARTGTGAGCATARACCTGAGCACTCCATCCTC
HTP8.Chin AGAGACATTGCAAATAARGATTGARAAGCT TCCAGAAGTTGARAGGGCATTTGTTCATCTTGACTTTGARTGTGAGCATARACCTGAGCACTCCATCCTC
HTP8,Borsz AGAGACATTGCAARTARRGATTGARAAGCT TCCAGAAGT TGAAAGGGCATTTGTTCATCTTGACTTTGARTGTGAGCATARACCTGAGCACTCCATCCTC
Consensus AGAGACATTGCAAATAARGATTGARAAGCTTCCAGAAGTTGARAGGGCATTTGTTCATCTTGACTTTGARTGTGAGCATARACCTGAGCACTCCATCCTC

1201 1210 1220 1227
I I

HTP8.Krak AGCAGGTTACCAARCACTCAGCCCTAR
HTP8.Chin AGCAGGTTACCAARCACTCAGCCCTAR
HTP8,Borsz AGCAGGTTACCARRCACTCAGCCCTAR
Consensus AGCAGGTTACCAARCACTCAGCCCTAR



