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>TpdiTPS1 (MT468207)

CTTCTAATGCCTACTGAAACAAATTTGATCTCTATTTTATCAAAATGGCTCAGAAGATGTTTTCTCCGTCCATTTCA
GTTTCCAAGTCTCGAGGATGGATTTCAACCAAAACCTCTGGATTTTCACCCATTGGAAAGTACTCGCGCTCAAAGAG
TCTGGCTTGCCACAACATGCCATCTGCTGTTGTTGTTGGAGAGGATGCTAAGACTCTTCAGGCTTTGAGAATAGCGC
ATAAGGAGAGTAAAATCAATCCTAATCACGCGAAACCAGATTATGTTCACTCTGTTTCAACATTTGAGGAGGCACCC
TTTGATGAGATGGATAAGAGAATAGAGGAATTGGTTACAGAGATCAAAGGGCTTTTTAATTCGATGGAAGATGGGGA
AATAAGTCCCTCTGCTTACGATACTGCGTGGGTAGCGAGAGTTCATGCCATTGATGGCTCTGTTAAACCCCAATTTC
CTCAAATGGTGGACTGGATTCTTCAAAATCAGTTACCGGACGGTTCTTGGGGAGAAAAGAGTCGCTTTTTAGCGTGT
GATAGACTGCTCAATACTCTTTCCTGCTTAGTTACTCTCTCCATCTGGGGCGTTGGAAACAATCAAGTGAACAGGGG
TCTTAATTTCTTGAGGAGAAATACAGAAGGAATGATTAAAGAAGCACTCGGTCATCATCAACCCAAGGGATTCGACA
TGGTCTTTCCTGTACTGCTGAATGAAGCCAAACTTTTGGGTTTGGATCTTCCTTATGGGCTATATATCGTTAAACAA
ATACGCGAAAAGCCAGACTTGGAATTGAAAAAAGTATTTGTTGAAGAGCTACACGGTCATCCCTCAACAATGTTACA
GTGTCTGGAAGGCGTACAAGAAATAATTGATTGGAAAAGGGTCCTGAAACTGCAATCCAAGGATGGATCTTTCTCTG
GCTCGCCAGCATCTACAGCTTGCGTATTTATGCACACAGGAGACATTAAATCTCTCCAATTTTTGACGAGCCTTGTT
AAAAAGTTTGGAGACCATGTGCCGAGCATGTATCCGGTGGATATAGCGGAGCGTTTAAGAGCCGTGGATTGCGTTGA
GCGTCTTGGACTCGAACGCCATTTTCAAACGGAAATTAAACAAGCAATGGATTATGTGTTCCAGTACTGGAGTGAAA
GAGGCATTGGATTTGGAAGGGAAAGCCTGGTTCCTGATATTGATATTACAGCCACTGCCTTCAGGCTTCTCAGAACC
TTCGGCTACTCTGTATCTTCCGAGGTTCTGCAAAACATTAAAGCCGAGGCTGAAGAACTTCTTAAGCTGTCTGGTAA
CGAAAACAGCGCAGGAATAATCGGAATATTGAGCCTGTATAGATCTTCACAGCTTAACTTTCCGGGCGAAATTGTAA
TGAAGGAAATAGATTGCTTTGCAAAAGATTACCTGGCTGAATTCCTGCAAACCAAGAACTTTTCTCAGGTGAAGGTT
GTCAAGGAAAACCTTCCCGAAGAGGTTGAATATGCTTTGTCTGCTCAATGGAATAGAAATATGCCAAGGCTGATGTC
TAGAAATCAGATAGAATTGTTTAATCCCAATGACCTATGGCTGGGGAAGACATTATATCACCTGCCAAATGCTAGCA
ATGACAAGTATTTAGAATTGGCCAAACTCGACTTCAACCGCATTCAGGCTACACACAGATTTGAAATACAACGAATA
CAGAGATGGTACAAGGATTGCAATTTCCCGCGGTTGGATTTTACTCGTCACAGAGAAGTGGCAGTTTACTGGACCTC
TTCAGCGGTGATGTTTGAACCACAATACACCGATTGCAGACTCGATTACGCAAAAGCCGGACTCCTGGCTACTATCA
CAGACGACCTCTATGAATCCTATGCAACTCTCAACCAACTCAAGCTTTTCAATGAAGCTTTCGAAAGATGGGATCCA
TTAATGAGCGAGCAACTGCCAGAGGACATGAAAATAGTTTTCATGGGAATCTATAACACTTTGACCGATATTTCTGA
GCGAGCACTGAAGGTTCAAGGTCGTGATGTGCTTCCTTACCTGCGCCAACAGTGGTTAAATCTGTTGTTCAGTTTCA
CAAAGGAAAGAGAGTGGATGGAAAGAAGTTATTCGCCATCATTGGATGAATACTGGGCGAATGCAGAAGTGTCGATA
GCACTGGAAACAACTATCCTGTCGCCAATATTTTCTACGGGAAATTTTCTTCCTGATCGCATTCTGGAGAAGATTAA
CTTTCTGGATCTGGTCAGTCAAACAGGGCGTCTTATGAACGACGTTAGAACTTTCCAGAAGGAAAGAGATCGCGGGG
AATTGGCTTCATTCGTAGAATGCTACAAAAATGAGCTCCATGGATGCACTGAAGAAGAAGCCCTGAATTACATGGAG
AGAATGAACGAAGAGGCCCTTATCAATTTGAACTACCATTTTCTAATGCGATCAGACATACCTAAGTGCTACAGAAC
ACTTCTTTTCAACACGGCTAGGATAATGCAAATGATTTACAGGAAGGAAGACGGTTTTCGAAATGCCGCGGAGTACC
TCGAAGATTCAATTAAAAAATCTCTGTACGAACCAGTGCTGTAACAGATTACTATTCTGTAGTGTTGAAATTCGAAC
ATCAGTCAAATAAAAAAAATTATTCCAAATGTTAATAAAATATTTTTTATTACTAAAAAAGGCATCATTACAATCAT
GGTAATATTATTAGTTAATTTTCTGCAAAAAAAAAA



>TpdiTPS1

MAQKMFSPSISVSKSRGWISTKTSGESPIGKYSRSKSLACHNMPSAVVVGEDAKTLOQALRIAHKESKINPNHAKPDY
VHSVSTFEEAPFDEMDKRIEELVTEIKGLENSMEDGEISPSAYDTAWVARVHAIDGSVKPQFPOMVDWILONQLPDG
SWGEKSREFLACDRLLNTLSCLVTLSIWGVGNNQVNRGLNFLRRNTEGMIKEALGHHQPKGFDMVEPVLLNEAKLLGL
DLPYGLYIVKQIREKPDLELKKVEFVEELHGHPSTMLQCLEGVQEI IDWKRVLKLOQSKDGSEFSGSPASTACVEMHTGD
IKSLQFLTSLVKKFGDHVPSMYPVDIAERLRAVDCVERLGLERHFQTE IKQAMDYVEQYWSERGIGFGRESLVPDID
ITATAFRLLRTEFGYSVSSEVLONIKAEAEELLKLSGNENSAGIIGILSLYRSSQLNFPGEIVMKEIDCFAKDYLAEF
LOTKNFSQVKVVKENLPEEVEYALSAQWNRNMPRLMSRNQIELENPNDLWLGKTLYHLPNASNDKYLELAKLDENRI
OATHRFEIQRIQRWYKDCNFPRLDFTRHREVAVYWTSSAVMFEPQYTDCRLDYAKAGLLATITDDLYESYATLNQLK
LENEAFERWDPLMSEQLPEDMKIVEFMGIYNTLTDISERALKVQGRDVLPYLRQOWLNLLEFSFTKEREWMERSYSPSL
DEYWANAEVSIALETTILSPIFSTGNFLPDRILEKINFLDLVSQTGRLMNDVRTFQKERDRGELASFVECYKNELHG
CTEEEALNYMERMNEEALINLNYHFLMRSDIPKCYRTLLENTARIMOMIYRKEDGFRNAAEYLEDSIKKSLYEPVL
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GGAATCTAATTGAGATTTGGCAGGGTATGCCCTGTGCAGCTCCGATAAAACCCTCTCTCTCTCTACTCCCCATGGGA
TTCAAAGTCTTCTTCACAAGGCGACATCTAATTTGTTAAAAATGTCCCAGAGTTTGTGTCCGCGCCTCAGTTTGTTT
TCGAAGCCTACTACCAAATCCACACAACGTCTTTCCAATACTTCTCTGCCTTTTACAAACTACGCTCGCATTAAGAG
CATAGATTGCTACAACATGACATCTGCTCCTGCTCTTGGCGACAATGCGAAAACACTTCACGCTGCAGCGATTGCGC
ATCCGGAGCCCAAAATCTATCCTAATGCTGGGAAGCCAGATTATGTTCATTCTAATTCAACATTTGAGGAGGCACCG
TTGGAGGAGATGGATAAGCGAATAGAGGCATTGGTTGCGGAGATCAAAGAGCTGTTTTATTCAATGGAAGATGGGGA
AATAAGTCCTTCCGCATACGATACTGCGTGGGTAGCGAGAGTGCCTGCCATTGATGCCTCCGCTCAACCCCAATTTC
CCCAATTGCTGGACTGGATTCTTCAGAATCAGTTAGCGGACGGTTCCTGGGGCCAGCAGAGTCGCTTTTTAGCGTCT
GATAGGTTCCTCAATACTCTTGCCTGCCTCCTTACTCTCACCTTCTGGGGCGTTGGAAACAATCAAGTGCAGAGAGG
TCTTCATTTCTTAAGAGGAAATATGGAAGCAATGGTTAAAGAAGCTGTAGCATTCGGTCATCAAGGATTCGAGATGG
TTTTGCCTGCACTGTTGAATGAAGCCAAACATTTGGGCTTGGATCTTCCTTACGAGCTACCTATCATCCAGCAAATA
AACAAAAAGAGGGACTCCGAATTGAAAAAGGTATCTGTTGAGGAGCTACACACGCATCCGACAGCAATGTTGCAGTG
TCTGGAAAGCATACAAGAAGTAGTCGATTGGAAAGACATCCTGAAATTGCAATCGAAGGATGGGTCTTTCTCAGGCT
CGCCAGCATCTACAGCTTGTGTATTTATGCACACCGGAGATAAGAAATGCCTACGATTCTTGGCGGGTCTTGTTACA
AAGTTTGAAGACTATGTCCCCTGCATGTATCCAGTGGACATAGCAGAGCGTTTGAGGGCCGTGGATAGTGTTGAACG
TCTGGGGCTTGAACGCCATTTCCAAACGGAGATCAAACAAGCCTTGGACTATGTGTTCCAGTACTGGGGTGAAAGAG
GAGTTGGATTTGGAAGGGACAGCCTGGTTCCGGATATTGATGTCACAGCCACGGGCTTCAGGCTTCTCAGGATGTTC
GGCTACACTGTGTCTCCAGACTTTCTGCAAAACATCAAAGACGAAGCTGAAGAACTCTGTAAGCTGTCTGATGGTGA
AAACAGGGGAAGAGTAATCGACATGCTGAGCCTGTATAGATGCTCACAGATTAACTTTCCGGGAGAAAATGTAATGA
GAGAAATAGGTGCATTTGCCAAAGATTACTTGGCCGAATCCCTGCAAAGCAACAACTTTTCTCAGGCGACGGCTGTC
AAGGATAACCTTCGCCAAGAGGTCGAATATGCTTTGTTTGCCAGATGGAATAGAAATATGCCGAGACTGGTGATTAT
AAATAACATAGAAGTGTTTAATCCCGATGACTTATGGCTGGGGAAGACATTATATCAAATGCCAAATGCGAGCAACG
GCAAGTATTTAGAATTGGCCAAACTCGAGTTCAACCGCACTCAGGCTATACACAGATCCGAAATACAACATATTAAG
AGATGGTACAAGGCTTGCAATTTCCCCCAGCTGGAATTTACTCGTCACAGAGAAGTGGCAATCTACTGGACTGCGGC
AGCGGTAATGCCCGATCCCCAATACACCGACTGTAGACTCGCTTATGCAAAAGCAGGAATCATGGCTGTTATCACAG
ACGACTTGTATGACACCTGTGCAACTCTGGAGCAGGCCAAGCTCTTCAACGAAGCTTTTGAAAGGTCGCCGCGTTTA
ATCCCCATCTCAGTTAATGCGAATAAGGAATTGGAATCGGCGATATTAACATTGATTGTGTTTGATGGGTGCAGATG
GGATACAGAGCAAATCGAGCATCTACCAGAGGAGATGAGAATAGTATTTATGGGGCTGTACAACACTTTGAGGGAGA
TATCTGAAGGAGCGCGGGAGGTCCAAGGGCGTGATGTGCTTCCTTACCTGCGGCAAAAGTGGTTGGATCTGTTCAGG
AGATACACGAAAGAAACAGAGTGGATGGAAAGGAGGCATTCGCCGTCATTAGAAGAATACTGGGAGAACGCGGTGGA
GTCGATAGCACTGGGAGTCACTACCCTCACCCCAATATTCTCTACCCAAGATCTTCTTCCTGATCATCTCCTCCAGA
AATTTGACTTCCGCGCAGACTTTCTGAATCTCGTCAGTCTCACGGGGCGCCTCATTAACGACGTCAGAACTTTCCAG
GAGGAAAGAGATCGGGGGGAATTGGCTTCATGCGTGCAATGCTACAGAAATGATAATCCGGGATGCACGGAAGAAGA
AGCCCTGAATTATCTGTACGGGGTGAATGAGGACGCCCTGACTAAATTGAATTATCAGTTTTTGATGCGTGAAGACA
TTCCCAAGAGCTTCAGAACTGTTCTTTTCAACACGGCCAGGGTAATGCAATTGTTTTACAGGAACATTGACGGCTTT
CTAAATGCCGCCGAAGAGATGAAAGTCTTCATTAAAAAGACTCTCTATGAACCCCTGCTCTAATAAATTGCTCTATT
GGATGAACTGTGTAATAAATGAAATTCCATTTTTTTTTTAGTTTTTGGTGAATATATTTGAAGGAGAAACTTATTAA
TGTACACTTCAATTTATGAAAGGATAACGAATCAAAATTTACTATCATT



>TpdiTPS2

MSQSLCPRLSLESKPTTKSTQRLSNTSLPEFTNYARIKSIDCYNMTSAPALGDNAKTLHAAATIAHPEPKIYPNAGKPD
YVHSNSTFEEAPLEEMDKRIEALVAEIKELFYSMEDGEISPSAYDTAWVARVPAIDASAQPQFPOQLLDWILONQLAD
GSWGQQSRFLASDREFLNTLACLLTLTEFWGVGNNQVORGLHFLRGNMEAMVKEAVAFGHQGFEMVLPALLNEAKHLGL
DLPYELPITIQQINKKRDSELKKVSVEELHTHPTAMLQCLESIQEVVDWKDILKLOQSKDGSEFSGSPASTACVEMHTGD
KKCLRFLAGLVTKFEDYVPCMYPVDIAERLRAVDSVERLGLERHFQTEIKQALDYVEFQYWGERGVGFGRDSLVPDID
VTATGFRLLRMFGYTVSPDFLONIKDEAEELCKLSDGENRGRVIDMLSLYRCSQINFPGENVMRE IGAFAKDYLAES
LOSNNFSQATAVKDNLRQEVEYALFARWNRNMPRLVIINNIEVENPDDLWLGKTLYQOMPNASNGKYLELAKLEFNRT
OATHRSEIQHIKRWYKACNFPQLEFTRHREVAIYWTAAAVMPDPQYTDCRLAYAKAGIMAVITDDLYDTCATLEQAK
LENEAFERSPRLIPISVNANKELESAILTLIVEDGCRWDTEQIEHLPEEMRIVEMGLYNTLREISEGAREVQGRDVL
PYLROKWLDLFRRYTKETEWMERRHSPSLEEYWENAVESIALGVTTLTPIFSTQDLLPDHLLOKFDFRADFLNLVSL
TGRLINDVRTFQEERDRGELASCVQCYRNDNPGCTEEEALNYLYGVNEDALTKLNYQFLMREDIPKSFRTVLENTAR
VMQLEFYRNIDGFLNAAEEMKVFIKKTLYEPLL

>TpdiTPS3 (MT468209)

CTCTTAACACCTATTCATTGAGGTCGCTGACAAATTTGAAAGGCAGGTGCAATTGGGACTTATCAGCTGAACAGTGC
AAAAGCTTAAAAACATACCAGTATTTTTTCTTCTTCTTCTTTTCTAACTTAGAGAAAATGGCTCAATCTTTGATTTC
TTCGGCCAATTCTTGTATTGCAAAGACTCGACTTTCAGATGTTAATGGCAGAACAGAGCTCAACAGATCTCGACCAT
TATCATTTTCATTTTCCTCCTCTAAGCTGGTGAAGAGGCAATGGAATAAGCAGTCAGCTGGTTTGGTTTTGGCTTGT
CTTGGAGATTCCAGGCGTTCTTCTTCCCCTGCTGCTACAGGGGCTGCCACTGCTTCTACATCGGTGAAACGAGAGTA
CCCTCCAGCAGTTTGGAATGATGACGTGATCAATTCTCTGATATCAACTTATAAATCTGCAGATGTAGCAGAGCAGG
AGAAAAGGTCTGAGACATTGATAGCGGAGATAAAGGGCATGTTTAAATCAATGGGGGATGGTGAAACGAATCCTTCT
GCCTATGATACTGCTTGGGTTGCAAGGATACCTGCTGTGGATGGCTCTAATGGCCCTCAGTTTCCTCAGACGCTTCA
ATGGATTCTGCAAAACCAGTTGAGCGATGGTTCCTGGGGCGAAGAATTGTGCTTCTTGACATATGACCGTGCTCTGG
CTACTCTTGCCTGTGTTATTACGCTCTCTCTGTGGAATACAGGGGAAGAACAAGTGAACAAAGGTGTTGAATTTATA
AAGAAACATGCTGAGCGAATGGAAGGAGAAGCGGACAATCACCGGCCAAGTGGATTCGAAATTGTTTTCATTTCAAT
GCTCAACGAAGCTAAGACTCTAGGATTGGATCTACCTTATGATCTGCCTTTCTTTAAGCAGATTAATGAAATGCGCG
AAACTAAGCTTAAAAAGATTCCTTTGAATGTTGTCCACGCCATTCATACAACAATTCTGTACTCGTTGGAGGGGTTG
CAGGAAATAATAGACTGGGACAAGATAATGAAGCTTCAATCCAAGGATGGATCCTTCCTTAGCTCCCCTGCTTCCAC
AGCAGCCGTGTTCATGCGCACAGGAGACAAAAAGTGCTTAGACTTTTTGAGCTTCGTTCTCAACAAATTTCAAGATC
ATGCTCCTTGTCACTATCCTCTTGATCTCTTCGAGCGTCTATGGGCTGTTGACACTTGCCAACGCCTGGGAATCGAT
CGCCATTTCAAAGACGAGATCAAAGATACTCTAGATTATGTCTACAGCTATTGGAACGATAGAGGCATCGGATGGGC
AAGAGAAAATGCAGTTGGTGATATTGATGATACTGTCATGGGCCTTCGCCTCCTCAGACTTAGCGGATACAATGTGT
CATCAGATGCACTGAAAACTTTCAGAGACGAGAATGGAGAATTCTTTTGCTTCATGGGTCAAACACAGAGAGGAGTT
ACAGACATGTTAAACGTTCATCGCGGCTCACAAGTTGCATATCCAGGCGAAACAGTCATGGAAGAAGCAAAACAGTG
CACGCTCAGATATTTGACCAGCGCTCTTGAAAATGTCGGCGCTTTTGACAAATGGGCCCTGAAAAAGGATCTTCAAG
GAGAGGTGGAATACGTGCTTAGATATCCATGGCATAGAAGCCTGCCAAGACTGGAGGCAAGGAACTACGTAGAACAG
TACGGTGCAAATGATGTGTGGCTTGGAAAGTCCATGTACCTGATGTATTACGTAAGCAATCAGAAATATTTAGAGCT
GGCCCAAATAGACTTCAACAAGGTTCAAGCGGTACACCAAAAGGAAATTCAGGAGCTTCAGAGGTGGTGGAAATCAT
CTGGTTTCACAAAGCTCAATTTCACGCCTGAACGTGTGGTTGAAATCTATTTTGGAGTGGCGGCGACCATGTTTGAG
CCAGAGCTAGCTACACTAAGAGCTGTTTACACCAAAACTTCAATCTTTTCTGTCATTCTCAGCGATCTCTATGAAGC
GCAGGGATCAACTCACAACATGGCGTTGTTCTCTGAAGCAGTCAAAAGATGGGATATGTCAATGGTTGACCGCATGC
CAGAAGAAATGAAAATCTGCTTCAAGGGCTTGTATGAAACAGTCAATGAATTCGCAGAGGAAGGAAGGAAGAGACAA
GGGCGTGACGTATTGCCTTACCTCCGAAACCTGTGGGAGGTTCAGTTGGAATCCTACACCAAGGAAGCAAAAATGGC
TCAGGCCAAATACATGCCTTCCTTCCAAGAGTACATGGAGAATGCCAAAGTATCAATGGGACTAGCCACCATAGTTT
TGACCTCAGCTCTCTTTACAGGAGATCTTCTATCTGATGAAACACTTTCCAAAATGGGCTATGATTCCAAATTTGTC
CAATTAATGGTTTCAACAGGGCGTTTGGTTTGTGATACAAAAACTTACCAGGAGAAACAAGAGAGAGGTCTCCCTTC
AGCTGTACAATGCTACATGAAAGACCATCCTGAAATCTCAGAAAAAGAAGCTTTAGACCATATCTACTCAGTACTGC
AGAATTCCCTGCTGGAATTGAATTGGGAACTTGTTAACAACAGAGAAATGCCAGAGACTTGTAGAAGCCTGGTTTTT
AACACAGCAAGAATAATGCAGCTATTTTACATGGAGAGAGATGGTTTTATTATGTCCCATCTAGAAATGCAACAACT



TGTGAGAAAGTGCCTTTTCGAGCCAGTGGCAGTATAGAAATCAAACTAGACAAAGACCAACATTTTTTTTTCTGTCT
TAGGCATACAATATCCATGATGGGTCTCTCAGAAACTACCTTTTTTCTCGCAAAATTCTTTCTTTTTTCTAGGATAC
TTCAGACTTCCATCAATTCGCTGCAAAAATAAATGCAAGTTGTATAGATTAGGTGAATCTACTCTTGCCTGATATGA
CCCTCACTTGGAGAGGGATTTGGGAAGACTTTACACTCACATATGTGGGTTTTATTTACGCTAGTTATGTAAATTTC
CATACTAGTTTGAATAATTGTTATACATATTCACATCAAAATATTTTGGTGAACATTTTTATATAAGTCCAAGCTCT

>TpdiTPS3

MAQSLISSANSCIAKTRLSDVNGRTELNRSRPLSEFSEFSSSKLVKROQWNKQSAGLVLACLGDSRRSSSPAATGAATAS
TSVKREYPPAVWNDDVINSLISTYKSADVAEQEKRSETLIAEIKGMFKSMGDGETNPSAYDTAWVARIPAVDGSNGP
QFPOTLOWILONQLSDGSWGEELCFLTYDRALATLACVITLSLWNTGEEQVNKGVEFIKKHAERMEGEADNHRPSGF
EIVFISMLNEAKTLGLDLPYDLPFFKQINEMRETKLKKIPLNVVHAIHTTILYSLEGLQEIIDWDKIMKLOSKDGSE
LSSPASTAAVEFMRTGDKKCLDFLSEFVLNKFQDHAPCHYPLDLFERLWAVDTCQRLGIDRHFKDEIKDTLDYVYSYWN
DRGIGWARENAVGDIDDTVMGLRLLRLSGYNVSSDALKTFRDENGEFFCEFMGQTQRGVTDMLNVHRGSQVAYPGETV
MEEAKQCTLRYLTSALENVGAFDKWALKKDLOGEVEYVLRYPWHRSLPRLEARNYVEQYGANDVWLGKSMYLMYYVS
NOKYLELAQIDENKVQAVHQKEIQELOQRWWKSSGEFTKLNFTPERVVEIYFGVAATMFEPELATLRAVYTKTSIFSVI
LSDLYEAQGSTHNMALEFSEAVKRWDMSMVDRMPEEMKICFKGLYETVNEFAEEGRKROQGRDVLPYLRNLWEVQLESY
TKEAKMAQAKYMPSFQEYMENAKVSMGLATIVLTSALFTGDLLSDETLSKMGYDSKEVQLMVSTGRLVCDTKTYQEK
QERGLPSAVQCYMKDHPEISEKEALDHIYSVLONSLLELNWELVNNREMPETCRSLVENTARIMQLEFYMERDGEIMS
HLEMQOLVRKCLEFEPVAV

Supplemental figure S1. Nucleotide and predicted amino acid sequences of three Thuja plicata diterpene
synthases described in this study.



PtIAS 74
PcIAS2 74
PbmIsol RPHPIFP SSHSDKMK' 100
PcmIsol = RPHPIEP SSHSDKMK 100
TpdiTPS1 [VSKSR--GWISTKESGFSPIG! 72
TpdiTPS2 LE'KPTTKSTQR INTSLPET! 73
PtIAs F 177
PCLAS2 F 177
PbmIsol H. 203
PcmIsol H. 203
TpdiTPS1 KS 176
TpdiTPS2 S 177
PtIAS 281
PcLAS2 281
PbmIsol 307
PcmIsol 307
TpdiTPS1 R PDL! FVEERHG! 281
TpdiTPS2 AVAF-GH DS SVEELHT 281
PtIAS 386
PcLAS2 386
PbmIsol 412
PcmIsol 412
TpdiTPS1 386
TpdiTPS2 386
PtIAS H 490
PcLAS2 H 490
PbmIsol L 516
PcmIsol L 516
TpdiTPS1 LLKLSENENS. 'TKRFSQVK N 491
TpdiTPS2 LCKLSDGENRG G SNNFSCAT N 491
PtIAS 595
PcIAS2 595
PbmIsol 621
PcmIsol 621
TpdiTPs1 596
TpdiTPS2 596
PtIAS €71
PCLAS2 671
PbmIsol €697
PcmIsol 697
TpdiTPS1 F PLMSE! 672
TpdiTPS2 FERSPRLIPISVNANKELESAILTLIVEDGC! TEC‘E G: 701
PtIAS 776
PCLAS2 776
PbmIsol 802
PcmIsol 802
TpdiTPS1 773
TpdiTPS2 806
PtIAS D! N M! S| A 850

PcLAS2 D! M S A 850

PbmIsol ADLK K. Q I P 876

PcmIsol SDEK K Q I P 876

TpdiTPS1 INYME! I ¥ MR KC RK! RNEA-EYLED L 846

TpdiTPS2 T MR! KS RN LN#AA- \' L 879

Supplemental figure S2. Amino acid alignment of Thuja plicata monofunctional diTPS1 (TpdiTPS1) and
diTPS2 (TpdiTPS2) with Pinus taeda bifunctional levopimaradiene synthase (PtLAS, Q50EK?2), Pinus
contorta bifunctional levopimaradiene/abietadiene synthase (PcLAS2, JQ240311), Pinus banksiana
(PbmlIsol, JQ240313), and Pinus contorta (Pcmlsol, JQ240314) monofunctional class I isopimaradiene
synthasel.



TpdiTPs3  BaQsEEEl--NsElAkTRLsDVNGRTELNRSRERSE sl s sEKEvERowNEllS LGDSRRESEAATGRATASTSV PEAVANEBVINSLIST 102
POCPS v o v MsHsv avijFLs@@T------------ DQIEIf--------------- 29
CSCPSsyn ~ 5—-F EG -SBA L-QGQR RP IsfspryEASE-- - E-—-—————————- 0 69
oscrszent [ ssLPRAMTE Bl --—fir P AfLo--f-------—-—-—- 0--L-llCEHARPEQRG 74
TpdiTPsS3 S E 202
PgCPS FrofsTRAMEM 129
CSCPSsyn HEHTORLRETH R 169
oscpszent  [OEEASTSELPY] R 178
TpdiTPsS3 KKHA 306
PgCPS T 233
0sCPSsyn 272
OsCPS2ent 281
TpdiTPs3 410
PGCPS 337
OsCPSsyn 37¢
OsCPS2ent 385
TpdiTPs3 QCTLREETSALENVGA ) 3 512
PgCPS ) 438
OsCPSsyn 479
OsCPS2ent 487
TpdiTPS3 613
PgCPS 539
OsCPSsyn 583
OsCPS2ent 589
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0sCPS2ent  ------ -= -= ~ 800

Supplemental figure S3. Amino acid alignment of Thuja plicata monofunctional diTPS3 (TpdiTPS3) with
Picea glauca monofunctional ent-copalyl diphosphate synthase (PgCPS, GU045755), Oryza sativa syn-
copalyl diphosphate synthase (OsCPSsyn, AY530101) and Oryza sativa ent-copalyl diphosphate synthase
(OsCPS2ent, AY602991).



Tree scale: 1 ———

B £ o y
Colored ranges = g ¢ 3
g 8% 213e &
i 2 83 %E 3Efgf, &S
|| Diterpene synthases b G brii EsEfrrgog
2 % % % @ £ 2 £ g & &
o, = [ = i
% % 2 % % e L oF s 5 oS § S q
: %, % % % 6 o 53 E L Lo JaF 2 & g
Sesquiterpene synthases o % % % 0 L BT s SEEF RS L F &
b, P, T G % YR IELEfEFS L LSS jjoo
Yoy % %, % % % L5255 3FLF S S ¢
g, % o B % 2322880 Ff8F.F & & & Q<
D Monoterpene synthases Vg, Wy ey 2 B 2 B Lo S2ETET S L F & L o
%, %% Y ’soq;"’ﬂ ol SICI o oS o
% 5 P& L & @ &
ose, Ty 2 % e a@eq‘(@ REIVC LS
& S P e
s Y € O o
Go, o, % ’ o oo
ey, Yo 5 g S ,@a\’&\e
e - § 50
o g ® T &' . exw gere B
¢ ag <% AN o D
BUiusg & @% ?_‘mala.ak
edaﬂ’wwfga% S ® & \ - i sz Gh
s o % LN e famesol synthase
dzasemu,qsauma (4 L (EE) —
e B it \ase
Sd as5eYIUAS Buauiqes-(+) F - | Putative sesquiterpene syn!
; = .
sq TeseuuAS aURRD | T ] E:re‘:fa’“esenesymhaseps
120 Lo/ g “Alpha-bis,
g pse au:us—z gt e S a-blsababwene S¥nihase pg
- g L 0l
P VT R % ) oy S SYnthag,
ks O o o o - ’ Bayq. - A
ga 5% = ke s &% o % G:%_ cad’he,, eng g
ed = i o a\‘a&a; . \“;ie i % ¢ ’7'.9.,;0 e sy, . Ph%,am
007 gﬁg\?&e d}ﬁ@a@\’(@ T&\‘a k g ks %@ %’9/;@ %"@ne e
P o Tl g % Tl S
2 3 3 o b, O N
¥ o A & EaS FeEE e %, %, N, P Potey gy
w” o @§ﬁ§0$ : 4%, by % s,
> ) 4 o CAC &
o P T S r07355525 % 2 %, a5
*§£§a°@%§aggﬂz%%a%z%%@ L
S PSS T35, s
& & .abggggfga§aﬁ.%% I O
& A @ @ 5 & 2 o 3 E 5 s
Friiziiiit et
. e 2 2 5 2 3 B
b S °» 3 32 ER
5 z 2 = @ ® (o}
z B ¢ % g °
@ e 2 % 3
k] 3 3 % 3
e 2 B 3
L 3
& Z

Supplemental figure S4: Phylogenetic relationships of conifer terpene synthases. The number of
bootstrap replications was 100. The abbreviation of species are as follows: Physcomitrella patens (Pp) was
used to root the tree. Picea glauca (Pg), Picea sitchensis (Ps), Picea abies (Pa), Physcomitrella patens (Pp), Abies
grandies (Ag), Pinus taeda (Pt), Pinus contorta (Pc), Pinus banksiana (Pb), Taiwania cryptomerioides (Tc), Abies
balsamea (Ab), Chamaecyparis obtuse (Co), Chamaecyparis formosensis (Cf), Pseudotsuga menziesii (Pm), Cycas

taitangensis (Ct).



Supplemental Table S1: Primers used for nested PCR and SLIC-based cloning into expression plasmid.

Gene Primer Forward primer (57-37) Reverse primer (57-37)
ID set
TpdiTPS1
Set2 TACTTCCAATCCAATGCAAAGACTCTTCAGGCTTTGAG TTATCCACTTCCAATGTTATTACAGCACTGGTTCGTACA
TpdiTPS2 Setl TACTCCCCATGGGATTCAAA CACAGTTCATCCAATAGAGCAA
TpdiTPS3
Set2 TACTTCCAATCCAATGCAGCTGCCACTGCTTCTACATCG TTATCCACTTCCAATGTTACTATACTGCCACTGGCTCGA

Supplemental Table S2: Kovats Retention indices of identified diterpene compounds




