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Figure S1 Phylogenetic tree of the retrieved sequences of CYP17A1 proteins together with the 

probe 6CIZ. The tree was constructed with the neighbor-joining method by using the MEGA 6 

program. The probe sequence (6CIZ) was boxed in red (No. 1); three selected sequences were 

boxed in green (No. 2,3,4 in turn).

Figure S2 LC-MS analysis of the whole-cell catalytic solution for recombinant P. pastoris 

contained BT_CYP17A1. A, the HPLC profiles of solution for 17-HP detection; B, MS 

spectrum of solution for17-HP detection. C, the HPLC profiles of solution for AD detection; 

D, MS spectrum of solution for AD detection. 
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Figure S3 Results of multiple sequence alignment for CYP17A1s, the key amino acid 

residues were marked in black.
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Figure S4 The exogenous TPCH transporter facilitated acetylated cortexolone substrate 

transportation in Pichia pastoris. The extracellular and intracellular progesterone or 17α-

hydroxyprogesterone concentrations in strain GS115-BT_CYP17A1R347A-CPRYP-ZWFC and 

GS115-BT_CYP17A1R347A-CPRYP-ZWFC-TPCH were measured after the biotransformation. The 

description of each strain was listed in Table S2. Cell mass was determined by 

30 measuring the optical density at 600 nm (OD600), OD600 1=0.35±0.01 gCDW/L, and the 

cytoplasmic volume was assumed to be 1.6 μL/mg dry cell weight1

Figure S5 Reaction catalyzed by HS_CYP17A1 enzyme.
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Figure S6 Inhibition of growth of Pichia pastoris by steroid. Serial 10-fold dilutions of OD600 

1 cell suspensions were spotted on agar

slants containing 0.1mM (1) and 1mM (2) concentrations of steroids. After two days growth 

was compared to that of control containing only HP-β-CD

Prog: progesterone, Preg: pregnenolone, A: androstenedione, DHEA: dehydroepiandrosterone 
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Table S1 Strains and plasmids used in this study

Strains and plasmids Description Source
Strains
E. coli JM109 endA1 glnV44 thi-1 relA1 gyrA96 recA1 mcrB+ 

&Delta;(lac-proAB) e14- [F‘ traD36 proAB+ lacIq 
lacZ&Delta;M15]hsdR17(rK-mK+)

Beijing ComWin 
Biotech Co., Ltd.

P. pastoris GS115 Wild type Invitrogen
GS115-CK1 P. pastoris GS115 electro-transformed with pPIC3.5K 

empty vector as control

2

GS115-CK2 P. pastoris GS115 electro-transformed with pPICZB 
empty vector as control

2

GS115-CK3 P. pastoris GS115 electro-transformed with pPIC3.5K 
and pPICZB empty vector as control

2

GS115-MA_CYP17A2 P. pastoris GS115 electro-transformed with pPIC3.5K-
ma_cyp17a2, expressing the ma_cyp17a2 gene alone

3

GS115-MA_CYP17A2-
CPRRAT-ZWFK

P. pastoris GS115-MA_CYP17A2 electro-transformed
with binary-pPICZB-cprrat-zwfk , co-expressing the
ma_cyp17a2, cprrat and zwfk genes

3

GS115-HS_CYP17A1 P. pastoris GS115 electro-transformed with pPIC3.5K-
hs_cyp17a1, expressing the hs_cyp17a2 gene alone

2

GS115-HS_CYP17A1-CPRYP-
ZWFC

P. pastoris GS115-HS_CYP17A1 electro-transformed
with binary-pPICZB- cpryp-zwfc, co-expressing the
hs_cyp17a1, cpryp and zwfc genes

2

GS115-BT_CYP17A1 P. pastoris GS115 electro-transformed with pPIC3.5K-
bt_cyp17a1, expressing the bt_cyp17a2 gene alone

GS115-OD_CYP17A1 P. pastoris GS115 electro-transformed with pPIC3.5K-
od_cyp17a1, expressing the od_cyp17a2 gene alone

GS115-RT_CYP17A1 P. pastoris GS115 electro-transformed with pPIC3.5K-
rt_cyp17a1, expressing the rt_cyp17a2 gene alone

GS115-BT_CYP17A1R347A P. pastoris GS115 electro-transformed with pPIC3.5K-
bt_cyp17a1 R347A, expressing the hs_cyp17a2 R347A gene 
alone

GS115-BT_CYP17A1R347A-
TPAC

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpac, expressing the bt_cyp17a1R347A 
and tpac genes

This study

GS115-BT_CYP17A1R347A-
TPCH

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpch, expressing the bt_cyp17a1R347A 
and tpch genes

This study

GS115-BT_CYP17A1R347A-
TPCL

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpcl, expressing the bt_cyp17a1R347A 
and tpcl genes

This study

GS115-BT_CYP17A1R347A-
TPEV

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpev, expressing the bt_cyp17a1R347A 
and tpev genes

This study

GS115-BT_CYP17A1R347A-
TPNF

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpnf, expressing the bt_cyp17a1R347A 
and tpnf genes

This study

GS115-BT_CYP17A1R347A-
TPSC

P. pastoris GS115 electro-transformed with pPIC3.5K- 
bt_cyp17a1R347A-tpsc, expressing the bt_cyp17a1R347A 
and tpsc genes

This study

GS115-BT_CYP17A1R347A-
CPRYP-ZWFC-TPCH

GS115-BT_CYP17A1R347A-TPCH electro-transformed
with binary-pPICZB- cpryp-zwfc, co-expressing the
bt_cyp17a1R347A, tpch, cpryp and zwfc genes

This study

GS115-HS_CYP17A1-TPCH P. pastoris GS115 electro-transformed with pPIC3.5K- This study
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hs_cyp17a1R347A-tpch, expressing the hs_cyp17a1R347A 
and tpch genes

GS115-HS_CYP17A1-CPRYP-
ZWFC -TPCH

P. pastoris GS115-HS_CYP17A1-TPCH electro-
transformed
with binary-pPICZB- cpryp-zwfc, co-expressing the
hs_cyp17a1, cpryp, zwfc and tpch genes

This study

Plasmid

pPIC3.5K 9.0 kb, AmpR Invitrogen

pPICZB 3.3 kb, ZeoR Invitrogen

pPIC3.5K-ma_cyp17a2 pPIC3.5K carrying a CYP17A2 gene from 
Mastacembelus armatus

3

pPIC3.5K-hscyp17a1 pPIC3.5K carrying a CYP17A1 gene from Homo 
sapiens

2

pPICZB-cprrat-zwfk pPICZB carrying a CPR gene from Rattus norvegicus 
and a zwf gene from Kluyveromyces lactis 

3

pPICZB-cpryp-zwfc pPICZB carrying a CPR gene from Yorkshire pig and a 
zwf gene from Candida tropicalis

2

pPIC3.5K-tpac pPIC3.5K carrying a transporter gene from Aspergillus 
clavatus

This study

pPIC3.5K-tpch pPIC3.5K carrying a transporter gene from 
Cochliobolus heterostrophus

This study

pPIC3.5K-tpcl pPIC3.5K carrying a transporter gene from 
Cochliobolus lunatus

This study

pPIC3.5K-tpev pPIC3.5K carrying a transporter gene from Emericella 
variicolor

This study

pPIC3.5K-tpnf pPIC3.5K carrying a transporter gene from Neosartorya 
fumigate

This study

pPIC3.5K- tpsc pPIC3.5K carrying a transporter gene from 
Saccharomyces cerevisiae

This study

pPIC3.5K-bt_cyp17a1R347A-tpac pPIC3.5K carrying a CYP17A1 gene from Bovine 
taurus and a transporter gene from Aspergillus clavatus

This study

pPIC3.5K-bt_cyp17a1R347A-tpch pPIC3.5K carrying a CYP17A1 gene from Bovine 
taurus and a transporter gene from Cochliobolus 
heterostrophus

This study

pPIC3.5K-bt_cyp17a1R347A-tpcl pPIC3.5K carrying a CYP17A2 gene from Bovine 
taurus and a transporter gene from Cochliobolus 
lunatus

This study

pPIC3.5K-bt_cyp17a1R347A-tpev pPIC3.5K carrying a CYP17A2 gene from Bovine 
taurus and a transporter gene from Emericella 
variicolor

This study

pPIC3.5K-bt_cyp17a1R347-tpnf pPIC3.5K carrying a CYP17A2 gene from Bovine 
taurus and a transporter gene from Neosartorya 
fumigate

This study

pPIC3.5K-bt_cyp17a1R347-tpsc pPIC3.5K carrying a CYP17A2 gene from Bovine 
taurus and a transporter gene from Saccharomyces 
cerevisiae

This study

pPIC3.5K-hscyp17a1-tpch pPIC3.5K carrying a CYP17A1 gene from Homo 
sapiens and a transporter gene from Cochliobolus 

This study
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heterostrophus
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Table S2 Primers used in this study

Primer Sequence (5`-3`)
The following primers were used for amplification and constructing the plasmid of pPIC3.5K-tpch

TPCH-F CATCATCACCATCACCATATGGGATTAACTTTATTAC
TPCH -R TTAGAATCTAGCAAGACCTTACGTCCTGGAACGTATAGT
3.5K- TPCH-F ACTATACGTTCCAGGACGTAAGGTCTTGCTAGATTCTAA
3.5K- TPCH-R GTAATAAAGTTAATCCCATATGGTGATGGTGATGATG
The following primers were used for elimination of the Pme I restriction site
dPme I-pPIC3.5K-F AAACTGACAGTTGAAACGCTGTCTTGGAACCT
dPme I-Ppic3.5K-R CCAAGACAGCGTTTCAACTGTCAGTTTTGGG
The following primers were used for mutation
R347A-F CAACCATCTCAGACGCAAACCGTCTAGTACTGC
R347A-R GCAGTACTAGACGGTTTGCGTCTGAGATGGTTG
Primers were used for amplification and constructing the plasmid of pPIC3.5K-bt_cyp17a1-tp and
pPIC3.5K- hcyp17a1-tp 
P-TP-T-F CTATATGCGTTGATGCAATTTCTATGCGATCTAACATCCAAAGAC

GAAAGG
P-TP-T-R CAGTGCTCCGAGAACGGGTGCTCTCACTTAATCTTCTGTACTCTGA

AG
3.5K-CYP F CCTTTCGTCTTTGGATGTTAGATCGCATAGAAATTGCATCAACGCA

TATAG
3.5K-CYP R CTTCAGAGTACAGAAGATTAAGTGAGAGCACCCGTTCTCGGAGCA

CTG
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Table S3 Sequence identity percentages of four selected sequences of CYP17s. The identity 

percentages between two sequences were calculated using the on-line software SIAS (Sequence 

Identity and Similarity, http://imed.med.ucm.es/Tools/sias.html)

Table S4 Sequence identity percentages of six selected sequences of transporters. The identity 

percentages between two sequences were calculated using the on-line software SIAS (Sequence 

Identity and Similarity, http://imed.med.ucm.es/Tools/sias.html)

http://imed.med.ucm.es/Tools/sias.html
http://imed.med.ucm.es/Tools/sias.html
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>TPAC from Aspergillus clavatus (NCBI Reference Sequence:XP_001276075.1,4341bp)

CACGACACATTCCTGGGGGGGTGAATGCGACCCAGTATGCCAGCCACATGCGAGACGTGA
TCATGGCCATGTTTGGTATTAGCCATACGAAGAACACGATTGTAGGAAACGACTTCATTCG
CGGCGTGTCTGGTGGAGAGCGCAAGCGGGTTAGCATCGCTGAAGCTTGCCTCAGCAATGC
ACCGCTGCAATGTTGGGACAATTCAACTCGCGGCCTTGATAGTGCGAATGCCATTGAGTTC
TGCAAAACGTTACGCATGCAGGCAGATATCAATGGCACCACAGCCTGTGTCTCTCTATACC
AAGCTCCTCAGGCCGCTTACGACTATTTCGATAAGGCCCTGGTTCTATACGAAGGTCGCGA
GATCTACTTTGGTCGCACATCCATGGCGAAGCAGTACTTCCTTGATATGGGCTTCGTTTGC
CCTGATCGACAAACTGATGCCGACTTTCTCACCTCTATGACTAGCCACCTTGAGCGTGTTG
TTCAGCCAGGTTATGAAGGCCGCGTACCTCGAACACCTGATGAGTTCGCTGCACGATGGA
GGGCCTCGCCACAGCGAGCACAGCTTCTACAAGACATCAAGTGCTATAATGCAAAGTTCG
CACTGGATGGTGAATACCTGGATAAGTTAAAGCAATCTCGGCGAGCTCAGCAAGCCAAGG
CTCAGCGTGTATCATCACCCTACACTCTTTCCTACGTTCAACAGGTGGAACTGTGCCTGTG
GCGCGGGTATCAACGATTGAAGGCTGACCCCAGCGTCACAATCTCTTCTGTATTCGGAAAT
ACTATCATATCTCTTGTTATCGCCAGTATATTCTACAACCTCAAGGCTGACACCAGTACCT
TTTTTCAGCGCGGTGCTCTTCTCTTCTTTGCTGTTCTTATGAACGCCCTTGGTTGCGGCCTT
GAAATGCTGACTCTATACGCACAACGAGGGATAATAGAGAAGCACTCCCGATACGCTCTC
TATCACCCATCTGCTGAAGCGTTTTCATCAATGATAATGGATTTGCCTTACAAGATCATCA
ACGCCATTACATCTAACATAGTTCTGTACTTCATGACCAATTTAAGGAGAGAACCCGGTGC
TTTCTTCTTCTTTGTCTTCACCTCGTTCGTCCTCACTCTCACTATGTCCATGTTCTTCCGGTC
TATGGCATCGCTGTCAAGATCCCTTGTCCAAGCTCTGCCCTTCTCCGCCGTTCTACTTCTCG
GTCTCAGCATGTATACTGGGTTCACTATCCCAACTGGGTATATGCTTGGATGGGCTCGCTG
GATTGCTTACATCAATCCAATCAGCTATGGCTTTGAGTCACTCCTGATTAATGAGTTCCAC
AACCGCGACTTCCCGTGCATGAACTATGTCCCATCTGGTCCTGGCTATACGGATCTCGGGC
TTAACAACCGTGTTTGCTCCACAGTCGGATCAGTGCCTGGACAAGCCTTTGTCAATGGCGA
CGCCTACATTGAGTCAGCATATATCTATACCGCCTCGCACAAATGGAGAAACATCGGTGT
CATATTCGCCTACATGTTCCTGCTTGCGGCCGTCTATCTCGTTGCTACTGACTTCATCACTG
AGAAGAAGTCGAAGGGCGAGATCCTAGTTTTTCCTCGCGGACACGAAGCTCTGAAGAAAG
GCAAGTCAGATGAGGATCTTGAAGAAGGTAGTGGCCGCAGCGTCACGGTGGAGAAGACT
GGCTCAGATGGCCTTACCATGATTGAACGCCAGACCGCGATCTTCCAGTGGAAGGATGTC
TGCTTTGATATTAAGATTGGAAAGGAGAATCGCAGGATTCTTGACCACGTTGACGGATGG
GTCAAACCGGGAACCTTGACGGCGCTTATGGGTGTTTCTGGTGCTGGAAAGACCACGCTC
TTGGATGTCCTAGCTACGCGCACCTCTGTGGGGATTATCAGCGGAGAAATTCTCGTCGATG
GTCAACCGCGGGATGACTCCTTTCAACGTAAGACCGGCTATGCCCAGCAACAAGATCTGC
ATTTGAGTACTGCTACAGTGCGCGAGGCACTTGAGTTCTCTGCTCTCCTACGCCAGTCCGC
TCACGTTCCTCGTCAAGAGAAGATTGACTACGTGACAGAAGTGATTAAGCTTCTTGACATG
ACTGAGTATGCTGATGCTGTTATTGGTGTGCCTGGTGAAGGCCTCAATGTTGAGCAACGTA
AACGTCTCACAATCGGGGTAGAGCTTGCGGCCAGACCCCAACTTCTCCTTTTCCTGGACGA
ACCGACCTCAGGGCTTGATTCACAGACATCCTGGGCTATTCTTGATCTCCTTGATAAACTG
AAGAAGAACGGCCAGGCTATTTTGTGTACCATCCATCAACCGTCTGCCATGCTGTTCCAGC
GCTTTGATCGTCTCCTCTTCCTTCAAGCTGGTGGTCGCACCGTCTACTTTGGAGAAGTCGG
CGAGAACTCGCAAATACTGATCGACTACTTCGTCCGCAACGGTGGTCCTCCATGTCCTCCA
GCCGCCAATCCCGCCGAATGGATGCTCGACGTGATCGGTGCCGCTCCTGGATCTCACACG
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AACATCAACTGGTTCGAGACCTGGCGTAAATCCCCCGAATATGCACGAGTCCAAGAGCAC
CTTGCTGAACTCAAACGCGAACGTCCCGAACAAACCAACCTATTCCGCACCACATCCAGC
CAAAAGCGCGAAGACAAAGCCAGCTACCGCGAATTCGCTGCTCCTTTCTGCGCCCAGCTC
TGCGAGGTCCAAGTACGCGTCTTCCAGCAAATCTGGCGGTCACCCACCTACATCTACTCCA
AGACCGCTCTCTGCGTGCTGTCCGCTCTCTTCGTCGGCTTCTCGCTCTTCCACACACCCAAC
ACAATCCAAGGCCTCCAGAATCAAATGTTCGGCATCTTCATGCTACTTACCGTCTTCGGCC
AACTCATCCAACAAATCATGCCGCATTTCGTCGCCCAGCGCGCTCTATACGAAGTCCGTGA
ACGACCCGCAAAGACCTACTCCTGGAAAGCCTTCATCATCTCCAACATCGTTGTTGAACTC
CCCTGGAACTCGCTCATGTCCGTCCTTATGTTCCTGTGCTGGTACTACCCAATTGGTCTTTA
CCGCAACGCCGAACCAACAGATGCGGTGAGCTTGCGGGGCACACAAATGTGGCTGATGGT
CTGGACCTTCCTTCTCTTCTCGTCCACCTTTGCACATTTTATGATCGCGGCGTTCGACGCCG
CCGAGAACGCTGGAAACCTAGGTAATCTGCTCTTCCTGCTTTGTTTGATTTTCTGCGGTGTT
CTGGCGACACCAGGTCAGCTCCCAGGGTTCTGGATCTTCATGTATCGCGTTTCGCCGTTTA
CGTACCTGGTCAGCGGGATGTTGTCTGTGGGCATATCGAATACGAACGCAACCTGTGCAG
ATAATGAGTATCTGCGCTTTGACCCAGTCAATGGGACTTGCGGCAAGTACATGGATTCATA
TATTTCGAATATGGGTGGGTATCTTGAAGATGAAATGGCGACTTCTGACTGCAGCTTCTGC
CCGATCAAGGAGACGAATGTGTTCCTTAGTAGTGTTTCATCAAGTTACTCGGAAATCTGGA
GGAATTTTGGGCTCATGTGGGTATTTATTGTTTTTAATATCTTTGCAGCTTGTTTGTTGTAC
TGGTGGGTCCGTGTCCCAAGAGTCAAGAAGCCAGTCGCTAAGACCGAGTGA
>TPCH from Cochliobolus heterostrophus (NCBI Reference Sequence: XM_014229532,4482bp)

ATGCCCTCAGACGCATCCTTGCACAATCAAAGTCATCACACGGACTCCCTTACTAACAACG

ATAGTATCGCATCCACCGAGCAGAGGGAAAAGGAGGTCCACCAGCTAGCCAGGAAGTAC

ACCCAGAACAGCGTATATTCTACTACGAGCCAGAATCCCTTCGCGGCTGAGCCGGGTAGT

AAGTTAGATCCGAACGGTGGCAACTTTTCCGCTAGAGCCTGGGCTAAGGCGATGCTGCAA

ACCCATACGGACGACAATCAAGCACATCCTCTTAGGACACTGGGCGTCTCCTTTTCTAACC

TAAATGTTTATGGGTTTGGGTTTGACACTGATTACCAAAAGTCTGTCGGCAATATTTGGCT

GGAAGCCGTAGGGCTAGTGAGGAAGCTGATGGGCCAGAGAGAGAGGAAAATAGAAATTC

TAAGAGACCTGGAAGGGCTAGTAGAGGCAGGGGAAATGCTTGTAGTTTTAGGCCCCCCTG

GCGCAGGATGCTCAACCTTCCTGAAGACCTTGACTGGTCAGACGCACGGCTTCTACGTTGA

CGATAAGTCCAATCTAAACTATCAGGGCGTTACGCCGAAGCAGTTGATAAAGAACTTTCG

TGGCGAGGCTATTTACACAGCAGAGGTGGACGTACACTTTCCTAATATAACTGTAGGCGA

TACGTTATTTTTCGCAGCAAGAGCGCGTGCACCCAGACATATTCCTGGGGGGGCAACCATT

GATCAATACGCTGAGCACATGAGGGACGTAATAATGGCGTCCTTTGGAATTTCACACACT

AAAAATACTATAGTTGGAAACGATTTTATTCGTGGCGTTTCCGGGGGAGAGAGAAAAAGG

GTGAGCATTAGCGAGGCTTGTCTTTCTCAAGCCCCTCTTCAATGTTGGGATAATAGCACTC

GTGGACTAGATTCTGCGAATGCAATAGAGTTCTGCAAAACGTTAAGAATGCAAACGGAGA

TTAATGGGGCGACCGCATGCGTAGCAATTTATCAGGCACCACAGGCCGCATACGACTACT

TTGACAAAGTCTTAGTATTGTACAAAGGGAGGCAAATTTATTTCGGCCCTACAGCCCAGG

CGAAACAGTATTTCTTGAACATGGGTTTCGTATGTCCAGATCGTCAAACAGACGCCGACTT
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TTTGACCTCCATGACGTCCCATTTGGAAAGGGTTGTCCAACCGGGCTACGAGAACCAAGTT

CCGAGGACCCCTGATGAATTTGCAGCAAGATGGAAGGCGTCCCGTGAGAGGGCGGAGCTT

CTAAATCAGATTGAGATGTACAATTCAAAGTACGCCACAGGGGGAGAGCATTTGGAACGT

TTTAAGGAGAGCAGGAGAGCACAGCAAGCCAAAGCCCAAAGGGTCAGTTCCCCTTACACC

TTGTCTTATACGCAGCAAATAAAGTTATGTCTTTGGCGTAGCTGGGTGAGATTGAAGGGA

GATCCTAGTATCACAATTTCCAGTGCAATGGGTAACGCAATAATCGCTCTGATTATCTCTA

GCATGTTCTTTAACCTAAAAGACGACACATCATCTTTCTTCCAGAGGGGGAGCCTGTTGTT

TTTCGCGATCGTAATCAATGCGTTCTCTAGTGGATTAGAGATGTTAACACTTTACGCGCAG

AGGCCCATCGTCGAAAAACATAGTAGGTTCGCTTTGTACCACCCAAGTGCGGAGGCGATT

GCTTCTATGCTTATGGACTTGCCGTACAAAACATTGAACGCCATAAGCAGCAACTTAATCC

TGTATTTTATGACAAATCTTCGTAGGGAGCCCGGGAACTTCTTTTTCTTTGTCTTTACATCT

TTTGTTTTAACATTGACTATGTCTATGTTCTTTAGATCAATTGCTAGTCTGACACGTTCTTT

AGTCGAAGCCTTACCATTTGCTGCTATCCTTATTACGGGCCTAACTATGTATACAGGTTTC

ACCATTCCCACCAGTTACATGCCTGGGTGGTCTAGGTGGATGGCTTACATCGACCCGATCG

CGTATGGCTTTGAGTCAATCATGGTGAACGAGTTCAGTGGAAGGGAATTTTTGTGCGTAA

ACTACGTTCCTGCCGGGCCCAGTTATAATGTCGGAGGAAATAACAGGGTCTGCAGTACAG

TGGGCTCCGTCCCCGGTCAGCCGTTTGTGCTTGGCGATGATTACATTAGATCAACCTATGG

GTACGAGGCCTCTAGAAAGTGGCGTAATGTGGGGATAATTTTCGCATTTATGGTAATATTG

TGCGCAATTTACCTTGTGGCTTCTGACTTTATTACGGAGAAAAAGAGCAAGGGAGAGATA

TTGGTTTTTAGACGTGGACATAAGAACCTTGACAGGTCTACTGGTCAGGATGATGTCGAA

GGAGGATCAGAGAGGACGACGACGGCCGCAAACACAAAAAGCGACGACATTGCTATCAT

AGAGCAGCAGACGGCGATATTCCAGTGGAAAGACATATGCTATGATATCCAGATACAGAA

AGAGAGACGTAGAATTTTAGATCATGTTGATGGATGGGTCAAGCCTGGCACGTTAACCGC

GCTGATGGGAGTTAGTGGTGCAGGGAAGACTACGCTACTAGACGTGCTTGCCTCCCGTAC

CACAATGGGAGTTATTTCCGGTGAAATGCTAGTGGACGGGAAGGAAAGAGACGACTCATT

CCAGAGGAAAACTGGCTACGCCCAGCAGCAGGATTTACATTTGTCCACTGCGACTGTGAG

AGAAGCTCTTACTTTTTCAGCCCTTCTTCGTCAGCCGGCTCATATCCCGAGAGAAGAGAAA

ATCGCATATGTCACAGAAGTTATCAAACTGTTAGAGATGACTGAGTTCGCCGATGCCGTTG

TTGGGATTCCTGGGGAAGGTCTAAATGTAGAGCAGAGGAAGAGACTTACTATTGGGGTGG

AACTTGCCGCCAGGCCAGCTCTGTTATTGTTTTTGGACGAACCTACGTCAGGGCTTGATTC

TCAGACCTCCTGGGCCATTTTAGACCTCCTGGACAAACTGAAAAAGAACGGTCAGGCAAT

CTTGTGTACCATTCACCAACCGAGTGCTATGCTTTTCCAAAGGTTTGATAGACTACTATTCT

TAAAATCTGGCGGTCAGACCGTATACTACGGCGATGTTGGTGAGAACTCTAAAATATTGA

TAGATTATTTTACCAGGAATGGAGGTCCCCCTTGCCCACCCGCAGCGAATCCGGCTGAATG

GATGTTGGAAGTAATTGGAGCGGCGCCTGGTAGCCACACAGACATCGATTGGCATGACAC
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CTGGAGGAAGTCACCGGAATACGCCTACGTCCAAGCACATTTGGCAGAACTAAAAGAAG

AAAGATCACGTATGACCGACCTTAGTAGGACGGCCAGCAGACAGGCCCACGATGCTGCGA

GCTTCAGAGAGTTCGCGGCCCCCTTTTGGGCCCAGTTCTACGAGGTCCAGCTAAGGGTATT

TCAGCAGTTATGGCGTACACCAACCTACATATATTCAAAGGCATTTCTGTGTGTTAGTACG

TCTCTATATGTGGGTTTTTCTCTATATAACACACCGAACACGTTACAGGGGTTACAGAACC

AAATGTTCGCTATATTTACGTTATTTTTCCTGTTCGGCCAGTTCATTCAGCAAATAATGCCA

CACTTTGTGGCTCAACGTGCGTTGTATGAGGCGAGAGAAAGGCCAAGCAAAACATACTCT

TGGAAGGCCTTCATCATGAGTAACATTATTGTAGAGTTGCCTTGGAACACCCTGATGTCCG

TTTTATTGTTCTTGTGTTGGTATTACCCAATCGGGCTTAGTCACAACGCCGAAGCAACTGA

TAGCACGGCATTAAGAGGTGCCCAAATGTGGTTGTTTGTATGGGTCTTCTTGATGTTTGCA

AGTACTTTCGCACACTTTATGATCGCGGCGCTAGATACGGCAGAAAATGCCGGTAATATG

GGTAACTTACTGTTCACGTTGTGCGTTATCTTCTGTGGGATCTTAACCACGCCGGAGCAAA

TGCCCAGATTTTGGATCTTTATGTACAGAGTTTCTCCGTTTACATACCTGGTGGGGGGGAT

GATGGCGGTGGGAGTTGCCGATTCTTCCGTCACGTGCGCGGCAAATGAGTACTTACACTTC

GACCCAGTTAACGGAACCTGCGGAGAGTACATGGCTCAGTATCAAGCGATGGCTGGCGGT

TACGTTCAAAACCCTTCCGCGACGAGCAATTGTGCGTTTTGTCCAATGGGCGATACGAATG

TGTTCCTAAAGACAGTGCACGCGGAGTACTCAAACGTCTGGAGGAACTTCGGATTGATGT

GGGTGTTCGTCGTGTTTAATGCATTTGCTGCTTGTGGTTTATATTATTGGGCCAGAGTACCC

AAGCGTCCTACGATTGAAAAAGAGGCTGCCCCAATTCGTGCAGAGGGTTCTCTTGATAGT

GAAACGGTGGTCGGACGTACTTCCGCAGTCGAACAACAGGATGCTGAGAAAAGGGCCGC

GTTCTAG

>TPCL from Cochliobolus lunatus (NCBI Reference Sequence:, bp)

ATGAGCCTAGTCGGCAATTTCACCTCCAACTTTGATCGGGAGGCTGTATCCGGCGGCGCCC

CATCACCAGAAATGATAGCCGAACAGCAACGCCAACACTACCAGGACGACGAGCGGGAC

CACCAGGCTGCCGAGTCAGATGCGTCCACAATAGCAGCGGGCGAGGGCTCGCCGCCCAGT

CAGCACAACCGCGCTGACCACAAGAATGCCTCTCACAACACACGTGACGACGACGAAATC

GCCGAGACCATGCGGAGAGAAGAGGCAGTCCACCAACTTGCCAGACGCCTGACTGCCCA

GAGCCATCAATCTTCATCACAAGCAAACCCTTTCAACGCACCCCCTAATTCGGCTCTGGAT

CCCAATGGCGAGCACTTCAACGCCCGTGCCTGGACAAAGGCTATGCTCAATCTGCAACTT

CAAGACGAGAATGCACCACCGGTCCGAACCGCTGGTGTTGCTTTCCGCAACCTGAATGTC

CATGGTTTCGGTACCGACGCTGATTACCAGAAGAGCGTCGGCAACGTTTGGCTCGAAGGC

CCCAGTCTCGTCAAGAAGCTCATGGGCGACAAGGGCCGCAAGATCAACATTCTGCGAGAC

TGTGATGGTCTTGTCGAGGCTGGTGAAATGTTGGTTGTTCTAGGACCTCCTGGATCTGGTT

GCTCAACCTTCTTGAAGACCATTACTGGCGAAACACACGGTTTCTTTGTCGATCAGAACTC

ACACATTAACTACCAGGGTATCAGCCCAGAGATTATGAACAAGAACTACCGTGGAGAGGC
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CATCTACACGGCCGAGGTCGACGTCCACTTCCCCATGATGACTGTCGGAGAAACCCTCTAC

TTTGCTGCTCAAGCTCGCCGCCCCAGGCACATCCCAGGCGGCGTCAGCGTACAACAATAC

GCTGAACACCAGCGCGATGTCATCATGGCCTTGTACGGCATCTCCCACACTCTCAACACTC

GGGTCGGAAACGACTTCCTCCGCGGTGTCTCTGGTGGAGAGCGAAAGCGTGTCACCATCG

CCGAAGCATCCCTTAGCAGAGCACCCCTGCAAGCCTGGGACAACTCGACCAGAGGTCTCG

ACTCTGCAAACGCCATCGAGTTCTGCAAAACCCTCCGTATGGAGACTGAGATCAACGGCA

GCACTGCATGTGTTGCCATTTACCAAGCACCACAGGCAGCTTATGATCTTTTTGACAAGGC

GCTTGTTTTGTACGAGGGCCGCCAAATCTTCTTTGGTAAGACGACAGACGCAAAGGCCTA

CTTTGTCAACATGGGCTTCCATTGCCCTGACCGCCAAACGGATGCCGATTTCTTAACCTCC

ATGACCAGTCCGCTGGAGCGCATCGTGCGTGAAGGCTTCGAGGGCCGCGTTCCCCGCACA

CCTGACGAGTTCGCACAGCGCTGGCTAGATTCTCCTGAGCGAGCAGCGCTGCTTCGAGAC

ATTGAAGCTTATGAGCAAAAATACCCCATTGGTGGCGAGTCTAGCCAGAAATTCAAGGAG

TCTCGCCAGCTTCAAAAGGCAAAGGGTCAGCGTGAGACATCGCCTTACACGCTCTCTTAC

ATGGACCAGGTCAAGCTTTGCCTCTGGCGAGGCTTCGTCCGCTTAAAGGCCGATCCTAGTA

TCACTCTCACCCAACTCATCGCTAACTCCATCATGGCTCTTATCATCTCGTCCGTCTTCTAC

AACCTCCAGCCTACGACATCAAGTTTCTACTCTCGATCCGCTCTGCTCTTCTTCGCTATCCT

GATGAACGCCTTCGGTTCCGCGCTTGAGATCTTGACGCTCTACGCCCAACGTCCCATTGTT

GAGAAGCACTCGCGCTACGCCTTGTATCACCCATCTGCTGAGGCTTTTGCTAGTATGTTGA

CGGATTTGCCTTACAAGATTGTAAACGCCATTACGTTCAATTTGGTTTTGTACTTCATGACC

AACCTGCGGAGAGAACCGGGCAATTTCTTCTTCTTTGTCCTCATCTCCTTTACGCTTACGCT

CGTCATGTCCATGTTCTTCCGATCCATTGCCGCTTTGTCGCGCTCCCTGGTACAGGCGTTGG

CGCCTGCTGCCATTCTCATTCTCGGCCTCGTCATGTACACCGGTTTCGCCATTCCTCCGAAC

TACATGTTGGGATGGTCCAAGTGGATCCGCTACATCAACCCTGTCAGCTATGGATTTGAGG

CCCTCATGGTCAATGAATTCCACAACAGGCGATTTGAGTGCAATGACTACATTCCTTCCAG

CGGTGGTCTTCCAGCTCTCAGTGCCTATGACAACATCTCTGGTCCCCAACGAGCTTGCCGG

GCTATCGGATCTGTTCCTGGACAGCCATATGTCGAGGGCGACGCTTACATCAACTCGTCCT

TCAATTACTACGCTTCGCACAAGTGGCGCAACTTTGGAATCATGTGGGCATTCATGTTCGG

TCTCATGTTTGTCTACCTCGCTGGTACCGAATACATCACTGCCAAGAAGTCCAAGGGTGAG

GTCCTTGTTTTCCGCCGCGGCCACAAGCTCCCCGCTCCCAAGAGCAAGTCACAAGAGGAC

CTTGAAGCTGCTGACCCCGGACGCAACGTTGCTGTGCAAAACGACAACTCGGACAGCATT

GCCATCATCGAACGCCAAACCGCCATCTTCCAGTGGGAGGACGTGTGCTACGACATCACG

ATCAAGAAGGAGCCTCGCCGAATTCTCGACCACGTTGATGGATGGGTCAAGCCTGGTACT

TTGACCGCGCTCATGGGCGTTTCTGGTGCCGGTAAAACAACGCTTTTGGACTGCTTGGCTA

CACGTACAACCATGGGTGTGATTACAGGTCAGATGCTGGTTGATGGCAAACCTCGCGATG

AATCTTTCCAGCGTAAGACAGGTTACGCTCAACAACAGGATCTCCATCTGTCAACCTCGAC
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CGTTCGCGAAGCCCTCATTTTCTCTGCTGTCCTACGTCAACCTGCACACGTCTCTCGCCAA

GAGAAGCTCGAATATGTCGAAGAAGTTATCAAGCTTCTGGAAATGACCGAGTACGCTGAT

GCCGTCGTTGGTGTACCTGGCGAAGGTCTTAATGTCGAGCAACGAAAGCGTCTTACTATCG

GTGTGGAGTTGGCTGCTAAGCCTGCGCTCCTTCTCTTCTTGGATGAACCTACCTCTGGACTT

GACTCTCAAACCTCTTGGGCTATCCTGGATCTTCTCGACAAGCTGAAGAAGAACGGCCAG

GCTATTCTCTGCACTATCCACCAGCCCAGTGCCATGTTGTTCCAGCGCTTCGACCGTCTTCT

GTTCTTGGCCCGTGGTGGACGTACTGTCTACTATGGAGATATCGGTGAAAACTCGCAAACT

CTTGTCAACTACTTTGTTCGCAACGGCGGCCCTCCATGCCCACCTGATGCCAATCCCGCTG

AATGGATGTTGGAAGTCATCGGTGCTGCTCCTGGCTCGCATACTGATATTGACTGGCATCA

GACTTGGCGACAGTCCCCTGAGTATACCGAGGTCAAGCGCCATCTTGCTGAACTCAAGTC

CGAACGTGGCCAGGCTGAGGCTCTTCAGCGTACCCTGTCTGCTCAGAAGCGGGAGGACAA

GGCTGCATACCGCGAGTTTGCCGCGCCATTTGCCGTCCAGCTCCGCGAGACCTTGGTTCGT

GTCTTCCAACAATACTGGCGCACTCCTTCGTACATCTACTCCAAGACTTTCCTCTGTGTTCT

TTCGGCCCTCTTCATCGGTTTCTCGCTCTTCCAGATGCCCAACACCCAGACTGGGCTCCAG

AACCAGATGTTTGGTATCTTCATGTTGTTGACCATCTTCGGTCAGTTGGTCCAACAGATCA

TGCCGCACTTTGTCACCCAGCGTGCCTTGTACGAGGTTCGTGAGCGACCCAGCAAGGCCTA

TTCCTGGAAGGCATTCATGATTGCCAACATCGTCGTCGAACTTCCCTGGAACTCCCTGATG

GCTGTGCTCATTTTCTTCTGCTGGTACTACCCGATTGGTCTCTACAAGAATGCCGAGTACA

CCGATGCCGTCACCCTCCGCGGTTTCCAGTTGTTCCTCTTTGTCTGGATGTTCCTGCTCTTT

ACCTCGACCTTCACGCACATGGTTATTGCTGGTATGGACCACGCCGAGACTGGTGGCAAT

GTGGCCAACTTGATGTTCTCGCTCTGCCTGATTTTCTGCGGTGTCCTCGCCCAGCCTTCCCA

GTTCCCCCGCTTCTGGATCTTCATGTACCGTGTCTCACCGTTTACGTACATGGTGTCCGGTA

TGTTGTCCGCTGGTCTTGCCAACAGTCAGGTGAACTGCGCTCCAAACGAGCTCATTCATTT

CGACCCATCCCAGGGCCAGACTTGCGGCGAATACATCAAGCCTTGGATTTCGGTCTCTGGT

GGCAAGATGCTGAACCCGGATGCTACAAGTGATTGCAACTTCTGTGCTATCCAGGATACC

AATGTCTTCCTCTCAAGCATCTCATCCTCCTACTCCGACCTTTGGCGTAACTTTGGAATCCT

CTGGGTCTATGTCATCTTCAACATCGCTGCCGCGCTCGCCTTGTACTATCTTATCCGTATGC

CCAAGCCCAAGAAGGAGGAGACAAAGGAAGCTAGCCCGGCTACTGCAGCCAGTGCGACA

ACGGCCGGTGAGCCTTCCCGTGTTGGCAGCAGCCACAACTCGGATTCCGGCCGCCAAGGT

GAGAAGGATGGCGAGACTGCTCGCTACGCTTCCATCACTGGTGCCAGCACACCACCACAA

CAACCTACAGAAATATCGGAGAAGGTATAA

>TPEV from Emericella variicolor (NCBI Reference Sequence: A0A1V1GB10.1,4465bp)
ATGAGCGCGGCGGGCAAGTTTGGGCCCAATGGCGACCGAGAGCTCGAAAGGGCAGAGGA

CAGCATCTCCAGCCTAGATGCGAGGGAAGCAGAGGTCCACAAGCTGGCCAGACAGTTCAC

GGAGCAGAGCAATCAATCCATCGCTGCGCTGAATCCCTTTGCTGCGGAGCCTGAATCCAA

GCTGGACCCCAATGGTGACAACTTCAATGCCCGCGCGTGGTGCAAGGCCATGCTCCAGAT
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GTGCACTGAAGACAGCCAAGCACATCCACTCAGGACTCTGGGTGTGGCCTTCAGCAACCT

GAATGTGCACGGGTTCGGTTCGGATACTGATTTTCAGAAGAGCGTGGGCAACGTCTGGCT

AGAGGCTGTCGGTCTGGCAAGGAGGCTCATGGGTCGACAGCAGCGCAAGATCGATATTCT

GCAGAACTTGGACGGATTGGTCGAGGCAGGAGAGATGCTGGTCGTCCTTGGACCACCTGG

CTCAGGATGTACGACTTTCTTGAAGACCATCGCTGGAGAGACATACGGCTTCCACGTCGA

CAAGAACTCGGGCCTCAATTACCAAGGCGTGAGCGCAAAGCAAATGGCCAGCGCCTTCAG

GGGAGAAGCCATCTATACCGCTGAGGTCGACGTCCATTTCCCAAAGCTCACGGTGGGCGA

TACCCTCTTCTTCGCTGCCCGGGCCCGCGCACCGCGATATATTCCCGGAGGAGCAACAGTG

AACCAGTACGCCGCCCATATGCGAGACGTCATCATGGCAATGTTCGGTATCTCCCACACC

AAGAACACTATCGTGGGAAATGAATTCATCCGCGGTGTCTCTGGTGGAGAGCGTAAGCGA

GTCAGTATTGCTGAAGCCTGTCTGAGCATGGCTCCGCTGCAATGTTGGGATAACTCCACTC

GTGGTCTCGACAGTGCTAATGCCATCGAATTCTGCAAGATCCTTCGCATGCAGACGGACAT

AAATGGCACCACTGCCTGCGTTTCACTTTACCAGGCTCCTCAGGCTGCCTACGATCAATTC

GACAAAGTCCTGGTCCTGTACGAGGGTCGCCAGATTTTCTTTGGTCGCACGGCCGCGGCTA

AGAAGTACTTTATTGACATGGGTTTCATCTGTCCTGATCGCCAAACAGATGCTGATTTCCT

CACCTCTATGACTAGCCCCCTCGAGCGGGTCGTGCAGCCAGGTCGTGAAAGCTACGTTCCC

CGGACGCCCGATGAATTCGCCGCAAGGTGGAAGGCCTCGCCAGAGCGAGCGCAGCTTCTG

CGAGACATTGAGGTCTACAACGCAAAGTTTGTTCTCGGTGGTGAATCCCTGGACAAGTTC

AAGCAATCCCGCAGGGCTCAGCAAGCCAAGGTCCAGCGTGTATCATCGCCCTACACTCTT

TCATATGTTCAGCAGGTTGAGTTGTGTTTATGGCGCGGATACAAACGATTAAAGGCAGAT

CCCAGTGTCACAATCTCTTCTCTAATCGGAAATTCGATCATGGCCCTCGTCATCGCCAGTA

TATTTTACAACCTTCAGCCTGACACCAACAGCTTCTTTCAGCGCAGTGCTCTCCTATTTTTT

TCTGTTCTCATGAATGCTTTCGGTTGTGGTCTTGAAATGCTCACGCTTTATGCTCAACGAGG

GATCGTGGAGAAACACTCTCGATATGCCCTCTACCACCCATCTGCTGAAGCATTCGCATCA

ATGCTGATGGATTTGCCCTACAAAGTCCTTAATGCCATCATTTACAACCTGATTCTCTACTT

CATGACAAACCTAAGGCGAGAACCTGGGGCCTTCTTCTTCTTCCTGTTCACTTCCTTCATTC

TGACTCTAACCATGTCCATGTTCTTCCGGTCCATTGCATCGCTGACAAGAACTCTTGTTCA

AGCCCTGCCATTTGCTGCGATTCTGATCCTGTCTCTGAGCATGTACACTGGTTTTGCAATCC

CAAGACAGTACATGTTAGGATGGGCCCGTTGGATTTCCCGTATCAACCCTATCAGCTACGG

CTTTGAGTCTCTGATGATCAATGAGTTCCATAACCGCGAGTTCAAATGTCTCAACTACGTC

CCGTCAGGCCCTGGCTACGCGGGTCTCAGCTCGAGCAACCATGTTTGCTCCACAGTCGGA

GCTGTACCGGGACAGCCCTATGTTAATGGCGACAACTACATTGAGTCATCTTATGACTATC

ACGCCTCGCACAAGTGGAGGAACATCGGCATTATATTTGCCTTTATGTTCATCCTCATGTT

GGTTTATCTGGCTGCTACCGAGATCGTCACCGAAAAGAAATCGAAGGGCGAGATTCTAGT

CTTCCGTCGCGGACATGAAGCCCTGAAGAAGGACAAGTCAAAGAAGGATGTCGAAGGCG
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GTAGTGACCGCAGCATTGCCGTGGAGAAGAAGATCCGATCAGATAGCCTTGCCATCATCG

AACGCCAGACTGCTATTGTCCAGTGGAAAGACGTTTGCTATGATATCAAGATTGGAAAGG

AGAATCGCAGAATTCTTGATCGTGTTGATGGATGGGTGAAACCGGGTACCTTAACCGCGC

TTATGGGCGTCTCTGGTGCTGGAAAAACCACGCTATTAGATGTCCTGGCTACTCGTACCAC

TGTGGGTATTATCACGGGAGATATACTTGTTGATGGCAAGCCTCGGGATGCGTCCTTCCAG

CGCAAGACTGGCTACGCTCAACAACAAGATTTGCATTTAAATACTTCTACTGTTCGCGAGG

CCCTAACCTTCTCTGCTCTTCTACGTCAGCCCGCTCATATTCCTCGGCAAGAGAAGATTGA

CTATGTCACCGAAGTTATTAAACTCCTAGACATGACTGAATATGCTGATGCCATCATTGGG

GTACCTGGGGAAGGCCTTAATGTTGAGCAACGCAAACGTCTCACTATCGGTGTGGAGCTT

GCTGCCAGACCGGCTCTACTTCTCTTCTTAGATGAACCTACCTCTGGACTTGATTCTCAGA

CATCATGGGCTATCCTTGATCTTCTCGATAAATTGAAGAAGAATGGACAGGCTATTTTGTG

CACTATCCATCAACCTTCTGCAATGCTGTTCCAGCGCTTCGATCGTCTCCTCTTCCTTCAGG

CTGGAGGTCGCACTGTGTACTTTGGTGAAGTCGGTGAAAACTCACACATCCTTATTGACTA

CTTCGTCCGAAATGGCGGCGCCCCGTGCCCTCCTGATGCTAATCCTGCCGAATGGATGCTC

GATGTCATTGGTGCCGCTCCCGGATCCCATACTGACATCGACTGGTTTGACACATGGCGCA

AATCCCCCGAGTATGCTCGTGTCCAAGAGCATCTCGCCGAACTGAAGCATGAACGCTCTC

AACTTGCCCGCACCAACTTGGACCAGAACCACGAGGACAAGGCCAGCTACCGCGAATTCG

CCGCTCCCTTCTATGAACAGCTCCGCGAAGTCCAGCTCCGAGTGTTCCAGCAAATCTGGCG

CTCCCCCACATACATCTATTCCAAGACCTTACTGTGTGTTAGCTCAGCTCTCTTCGTTGGAT

TCTCTCTGTTTCGTACGCCCAATACGATTCAGGGGCTTCAGAACCAAATGTTTGCTATCTTT

ATGTTGTTGACTCTATTTGGTCAGCTCATCCAGCAAATCATGCCACATTTTGTTGCTCAGCG

CGATTTGTATGAGGCTCGCGAACGTCCATCCAAAGCTTACTCTTGGAAAGCTTTCATCATA

TCTAATATCATTGTTGAACTGCCTTGGAACTCGCTTATGTCGGTCCTGATGTTCCTATGCTG

GTACTACCCAGTGGGTTTATACCGCAATGCTGAGCCTACTGACGCTGTCGCGCTCCGTGGT

GCGCAAATGTGGCTTTTCATCTGGACCTTCCTCCTCTTCTCATCCACTTTTGCACACTTTAT

GATCGCAGCTTTTGAGAGTGCCGAGAATGCTGGTAATACGGGTAATTTGCTCTTCATACTT

TGTCTGCTGTTCTGCGGTGTCCTGGCCACACCTAAGCAATTTCCCGGGTTCTGGATCTTCAT

GTACAGGGCTTCGCCATTCACGTACCTTGTCAGCGGTATGCTCTCTGTCGGCATCTCCAAC

ACAAAAGTCTCATGCGCAGCGAATGAATACTTGCACTTTGACCCGCTCAATGGTACCTGC

AGCGACTACATGAAAGCATATCAATCTACGATGGGCGGCTATATTCAAGATGGTAGCGCG

ACCTCAGACTGCAGCTACTGCCCCATTAGCGACACGAATGTGTACCTTACTTCCGTCTCAT

CCCATTACTCAGACGTATGGCGAAACTTTGGCATTATGTGGGTCTACATCGTCTTCAATAT

ATTTGCGGCGTGTTTGCTGTACTGGTGGGTGCGTGTGCCGAAGGTTAAGGCTCCCAAGAAC

AACGTCTGAGATCGCAACTGATATTATCATACCTTTGCCTCGAATTGGGTTCGTGATTGGT

AGCCGCAGGATTTCTTTATATAAGATTTAG

>TPMF from Neosartorya fumigate (NCBI Reference Sequence: XM_747710,4494bp)
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ATGTCTCTTCTAGGGACGATAAATCCTAACATCAACCCAGAGCGAACAGTAGCAGGTCGG

GGAACTCAGGAGGAGGAAGGAGAAATCGCCAGGGTCGAACACAATCACCATAACAATGC

CGCCAGCGTCAGCACGGACGAAACCGTTTTGGAACGGTCAAAGGAAATCGGCGATGAGG

ATGTCGCAGTGGAAGAAGTGACCCGCCTGGCACGCCAATTGACCCGTCAATCAACTAGAT

TTTCAACCAGTGGTAATGTCGAGAATCCATTTCTCGAAACCAAGGAGGATTCGACGCTGA

ATCCTCTCAGCCCCAATTTCAAAGCTAAGAACTGGATGAAGAATCTGCTCGCCCTTTCATC

CCGGGATCCTGAACGGTATCCCAAGCGTGTGGCGGGTGTTGCTTTCAAAAATCTCAGTGTC

CATGGATATGGTAGCCCGACCGATTATCAGAAGGATGTGTTCAACTCGGTCTTGGAAGTT

GGTACTCTTGTCCGCCGGATCATGGGTACTGGCAAGCAGAAGATCCAAATCCTGCGGGAT

TTCGATGGCCTTGTCAAGAGCGGCGAAATGCTGGTCGTTCTGGGCCGTCCTGGAAGCGGG

TGCTCGACTTTCCTCAAGACCATCTCCGGCGAAATGAACGGTATCTACATGGATGAGAAG

TCGTACTTGAACTATCAGGGTATCTCGTCCAAGCAGATGCGCAAGCAGTTCCGCGGCGAG

GCTATCTACACTGCTGAAACGGATGTGCATTTCCCGCAATTGACAGTGGGTGACACTCTTA

AATTCGCTGCGCTTGCTCGTGCTCCTCGGAATCGTCTGCCCGGTGTCTCCAGAGAACAGTA

TGCCGTGCACATGCGCGATGTGGTGATGGCCATGCTTGGCCTCACACACACCATGAACAC

CAGAGTCGGCAACGATTTCGTCCGCGGTGTCAGTGGTGGTGAGCGTAAGCGTGTCAGTAT

CGCTGAGGCCACGCTCAGTGGCAGCCCTCTGCAGTGCTGGGACAACAGCACCCGTGGTCT

GGACAGCGCGAACGCGCTCGAATTCTGCAAGACTCTGAACCTGATGACCAAGTACGCCGG

CGCTACCGTTGCCGTGGCTATTTACCAAGCCTCCCAGAGTGCGTACGATGTATTCGACAAA

GTGACTGTTCTGTACGAAGGAAGACAGATCTACTTTGGACGCACCGACGAAGCCAAGGAA

TTCTTTACCAACATGGGATTTGAATGTCCGGAACGTCAGACAACCGCTGATTTCTTGACTT

CTCTCACCAGTCCTGCCGAGCGTGTGGTGAAGCCCGGGTTTGAGGGCAAGGTCCCGCAGA

CCCCTGACGAATTTGTGCGAGCTTGGAAGAGCAGCGAAGCCTACGCCAAGTTGATGAGAG

AAATCGAAGAGTACGATCGGGAGTTCCCAATTGGTGGCGAGTCGCTCAACCAGTTTATCG

AGTCTCGCAGAGCCATGCAGGCGAAGAACCAGCGAGTCAAATCCCCCTACACCATTTCCG

TATGGCAGCAGATCGAGCTGTGCATGATCCGGGGCTTCCAACGTCTCAAGGGCGATTCCA

GTTTGACCATGTCCCAGTTGATTGGTAACTTTATTATGGCCTTGGTTATCGGAAGTGTTTTC

TACAACCTGCCGGACGACACAAGCAGTTTCTACGCTCGTGGTGCTTTGCTTTTCTTTGCCG

TGCTGCTCAACGCCTTTTCCAGTGCCCTCGAGATTTTGACACTCTATGCTCAACGTCCCATC

GTTGAGAAGCAAGCTCGCTACGCAATGTATCACCCCTTCGCTGAAGCTATAGCCTCGATGC

TCTGTGACATGCCTTATAAGATCACCAACGCCATCATCTTCAATCTTACACTCTACTTCATG

ACGAATCTTCGCCGCGAACCGGGCGCCTTTTTTGTCTTCTTGCTCTTCTCTTTCGTCACCAC

ATTAACCATGTCCATGCTTTTCCGTACGATGGCCGCTTCGTCCCGGACCCTGTCCCAGGCC

CTGGTGCCCGCCGCTATCCTCATTTTGGGTCTTGTGATCTATACCGGCTTCACGATTCCGAC

CCGCAATATGCTAGGCTGGTCGCGTTGGATGAACTATATCGATCCCATCGCATACGGATTT
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GAGAGTTTGATGGTTAACGAATTCCACAACCGGCAGTTCTTGTGTCCAGACTCTGCATTTG

TCCCCTCGAGCGGTGCATACGACAGCCAGCCCTTGGCTTATCGGGTCTGCTCGACAGTGGG

CTCAGTTTCTGGCTCTCGTTACGTCCAAGGCGACGACTACCTCAACCAGAGCTTCCAGTAC

TATAAGAGCCACCAGTGGAGGAACCTGGGTATCATGTTTGGTTTCATGTTCTTCTTCATGT

TCACCTACTTGACTGCCACCGAGTACATCTCGGAATCGAAGTCTAAGGGTGAAGTGCTACT

GTTCCGACGAGGCCACGCACAGCCCACCGGCTCCCATGACGTTGAGAAGAGCCCTGAGGT

GTCTTCCGCTGCGAAGACGGACGAGGCCAGTAGTAAAGAGGCTACCGGAGCTATACAGA

GACAAGAGGCAATCTTTCAATGGAAGGATGTGTGCTACGATATCAAGATCAAGGGTGAAC

CACGGCGTATTCTTGATCACGTCGACGGCTGGGTCAAGCCTGGTACTTGTACTGCTCTCAT

GGGTGTCTCCGGTGCTGGTAAGACGACACTTCTGGATGTGCTCGCGACCCGTGTGACCATG

GGTGTCGTCAGTGGTGAAATGTTGGTTGATGGTCGCCCACGGGATCAGTCTTTCCAGCGCA

AGACGGGCTATGTCCAGCAACAGGATCTTCATCTCCATACCACGACTGTCAGAGAAGCGC

TACGCTTCAGTGCTTTACTCCGCCAGCCTGCTCATGTTCCCCGCCAGGAGAAGATTGACTA

TGTTGAAGAGGTTATCAAGCTGCTTGGCATGGAATCCTACGCCGATGCAGTCGTTGGTGTT

CCTGGAGAAGGTCTCAATGTCGAACAACGGAAGCGTCTTACAATTGGAGTGGAACTAGCA

GCGAAGCCTCAACTCCTCCTGTTCCTGGATGAGCCTACGTCTGGCCTCGACAGTCAAACTT

CCTGGTCCATTCTCGATCTGATCGACACTCTTACCAAGCACGGCCAAGCGATTCTGTGTAC

GATTCACCAGCCATCGGCAATGCTGTTCCAACGATTCGACCGCCTGCTATTTCTTGCCAAA

GGAGGCAAGACTGTCTACTTTGGGGAAATCGGGGAGAAGTCGTCTACTCTTGCTAGCTAC

TTCGAGAGAAATGGCGCTCCTAAGCTTCCTCCCGACGCAAACCCCGCCGAATGGATGCTC

GAGGTGATCGGTGCCGCTCCTGGTTCGCATAGCGACATCGACTGGCCTGCTGTCTGGCGG

GACAGCCCCGAACGCAGAGCGGTGCATGAGCACCTTGATGAATTGAAAAGGACCCTTTCG

CAGAAGCCCATTGACCCGTCAAAGGCCGATCCCGGCAGTTACGACGAGTTCGCTGCCCCC

TTCACCATTCAGTTGTGGGAATGTCTGCTTCGTGTCTTCTCGCAATACTGGCGGACCCCGG

TGTACATCTACTCCAAGACCGCACTCTGCGTTCTCACCGCTCTATACATCGGATTCTCCTTC

TTCAACGCTCAGAACAGTGCCCAGGGTCTCCAAAACCAGATGTTCAGTATTTTCATGCTGA

TGACTATCTTCGGTAACCTGGTCCAACAGATCATGCCCAATTTCTGCACTCAACGGTCTTT

GTATGAAGTCCGCGAAAGGCCTTCCAAGACCTACTCTTGGAAGGCATTCATGGCAGCCAA

TATCATTGTTGAGCTTCCCTGGAATACACTTATGGCTTTCCTGATCTTCGTCTGCTGGTACT

ACCCGATTGGGCTGTACCGGAACGCCGAACCGACCGACTCCGTCCACGAACGCGGAGCAC

TCATGTTCCTCCTTATCTGGTCATTCCTTCTCTTCACCTCCACCTTTGCGCACATGATGATC

GCCGGTATCGAACTCGCCGAGACCGGAGGTAACCTTGCCAACCTCCTTTTCTCCCTCTGCT

TGATCTTCTGTGGTGTCCTTGCCCCACCTCAGTCCCTCCCCGGCTTCTGGATTTTCATGTAC

CGCGTCTCGCCGTTCACATACCTTGTATCAGCCATGCTGTCGACCGGCGTATCAGGCACAA

ACGCCGTCTGCGAGCCTGTCGAGTTCCTGCACTTCGACCCCCCAAGCAACATGACCTGCAA
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GGATTACATGGCCGACTACATCTCCACAAGGGGCGGCTATCTGGAGAACCCATCCGCAAC

CAGCGACTGCACCTTCTGCACCATCTCCAGCACGGATACCTTCCTCAGTGCCGTCAGCAGC

CACTACAGTGACGCCTGGCGTAACTTTGGCATCATGTGGGCTTACATCATCTTTAACATCT

TCGCTGCCGTTTTCATTTACTGGCTTGCTCGCGTGCCCAAGGGCAAGAGAACCAAGGGTTC

GACGTGA

>TPSC from Saccharomyces cerevisiae (NCBI Reference Sequence: DQ332357.1,4536bp)

ATGCCCGAGGCCAAGCTTAACAATAACGTCAACGACGTTACTAGCTACTCCTCCGCGTCTT

CTTCTACTGAAAACGCTGCTGATCTACACAATTATAATGGGTTCGATGAGCATACAGAAG

CTCGAATCCAAAAACTGGCAAGGACTCTGACCGCACAGAGTATGCAAAACTCCACTCAAT

CGGCACCCAACAAAAGTGATGCTCAGTCTATATTTTCTAGCGGTGTGGAAGGTGTAAACC

CGATATTCTCTGATCCTGAAGCTCCAGGCTATGACCCAAAATTGGACCCCAACTCCGAAA

ATTTTTCTAGTGCCGCCTGGGTTAAGAATATGGCTCACCTAAGTGCGGCAGACCCTGACTT

TTATAAGCCTTATTCCTTAGGTTGCGCTTGGAAGAACTTAAGTGCTTCTGGTGCTTCCGCA

GATGTCGCCTATCAGTCAACTGTGGTTAATATTCCATACAAAATCCTAAAAAGTGGGCTGA

GAAAGTTTCAACGTTCTAAAGAAACCAATACTTTCCAAATCTTGAAACCAATGGATGGTT

GCCTAAACCCAGGTGAATTGCTAGTCGTTTTAGGTAGACCAGGCTCTGGCTGTACTACTTT

ATTAAAATCCATCTCTTCAAATACTCATGGTTTTGATCTTGGTGCAGATACTAAAATTTCTT

ACAGCGGCTACTCAGGTGATGATATTAAGAAACATTTTCGTGGTGAAGTTGTTTACAACGC

AGAAGCTGATGTACATCTGCCTCATTTAACAGTCTTCGAAACTTTGGTTACAGTAGCGAGG

TTGAAAACCCCACAGAACCGTATCAAGGGTGTCGATAGGGAAAGTTATGCGAATCATTTG

GCGGAAGTAGCAATGGCAACGTACGGTTTATCGCATACAAGGAATACAAAAGTTGGTAAC

GACATCGTCAGAGGTGTTTCCGGTGGTGAAAGGAAGCGTGTCTCCATTGCTGAAGTCTCC

ATCTGTGGATCCAAATTTCAATGCTGGGATAATGCTACAAGGGGTTTGGATTCCGCTACCG

CTTTGGAATTTATTCGTGCCTTAAAGACTCAAGCTGATATTTCCAATACATCTGCCACAGT

GGCCATCTATCAATGTTCTCAAGATGCGTACGACTTGTTCAATAAAGTCTGTGTTTTGGAT

GATGGTTATCAGATCTACTATGGCCCCGCCGATAAGGCCAAGAAGTACTTTGAAGATATG

GGGTATGTTTGTCCAAGCAGACAAACCACCGCAGATTTTTTGACCTCAGTTACAAGTCCCT

CTGAGAGAACCCTGAACAAAGATATGCTAAAAAAAGGTATTCATATACCACAGACCCCGA

AGGAAATGAACGATTACTGGGTAAAATCTCCAAATTACAAAGAGCTAATGAAAGAAGTC

GACCAACGATTATTGAATGACGATGAAGCAAGCCGTGAAGCTATTAAGGAAGCCCACATT

GCTAAGCAGTCCAAGAGAGCAAGACCTTCCTCTCCTTATACTGTCAGCTACATGATGCAA

GTTAAATACCTATTAATCAGAAATATGTGGAGACTGCGAAATAATATCGGGTTTACATTAT

TTATGATTTTGGGTAACTGTAGTATGGCTTTAATCTTGGGTTCAATGTTTTTCAAGATCATG

AAAAAGGGTGATACTTCTACATTCTATTTCCGTGGTTCTGCTATGTTTTTTGCAATTCTATT

CAATGCATTTTCTTCTCTGTTAGAAATCTTTTCGTTATATGAGGCCAGACCAATCACTGAA
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AAACATAGAACATATTCGTTATACCATCCAAGTGCTGACGCTTTTGCATCAGTTCTATCAG

AAATACCCTCAAAGTTAATCATCGCTGTTTGCTTCAATATAATCTTCTATTTCTTAGTAGAC

TTTAGAAGAAATGGTGGTGTATTCTTTTTCTACTTATTAATAAACATTGTCGCGGTTTTCTC

CATGTCTCACTTGTTTAGATGTGTTGGTTCCTTAACAAAGACATTGTCAGAAGCTATGGTT

CCCGCTTCTATGTTATTGTTGGCTCTATCCATGTATACCGGTTTTGCTATTCCTAAGAAGAA

GATCCTACGTTGGTCTAAATGGATTTGGTATATCAATCCGTTGGCTTACTTATTCGAATCTT

TGTTAATTAACGAGTTTCATGGTATAAAATTCCCCTGCGCTGAATATGTTCCTCGTGGTCCT

GCGTATGCAAACATTTCTAGTACAGAATCTGTTTGTACCGTGGTTGGAGCTGTTCCAGGCC

AAGACTATGTTCTGGGTGATGATTTCATTAGAGGAACTTATCAATACTACCACAAAGACA

AATGGCGTGGTTTCGGTATTGGTATGGCTTATGTCGTCTTCTTTTTCTTTGTCTATCTATTCT

TATGTGAATACAACGAGGGTGCTAAACAAAAAGGTGAAATATTAGTTTTCCCACGCAGTA

TAGTTAAAAGAATGAAGAAAAGAGGTGTACTAACTGAAAAGAATGCAAATGACCCCGAA

AACGTTGGGGAACGTAGTGACTTATCCAGCGATAGGAAAATGCTACAAGAAAGCTCTGAA

GAGGAATCCGATACTTACGGAGAAATTGGTTTATCCAAGTCAGAGGCTATATTTCACTGG

AGAAACCTTTGTTACGAAGTTCAGATTAAGGCCGAAACAAGACGTATTTTGAACAATGTT

GATGGTTGGGTTAAACCAGGTACTTTAACAGCTTTAATGGGTGCTTCAGGTGCTGGTAAAA

CCACACTTCTGGATTGTTTGGCCGAAAGGGTTACCATGGGTGTTATAACTGGTGATATCTT

GGTCAATGGTATTCCCCGTGATAAATCTTTCCCGAGATCCATTGGTTATTGTCAGCAACAA

GATTTGCATTTGAAAACTGCCACTGTGAGGGAGTCATTGAGATTTTCTGCTTACCTACGTC

AACCAGCTGAAGTTTCCATTGAAGAAAAGAACAGATATGTTGAAGAAGTTATTAAAATTC

TTGAAATGGAAAAATATGCTGATGCTGTTGTTGGTGTTGCTGGTGAAGGTTTAAACGTTGA

ACAAAGAAAAAGATTAACCATTGGTGTTGAATTAACTGCCAAACCAAAACTGTTGGTCTT

TTTAGATGAACCTACTTCTGGTTTGGATTCTCAAACTGCTTGGTCTATTTGTCAGCTAATGA

AAAAGTTGGCAAATCATGGTCAAGCAATTCTATGTACTATTCACCAACCCTCTGCTATTTT

GATGCAAGAATTCGATCGTTTACTATTTATGCAACGTGGTGGTAAGACTGTCTACTTTGGC

GACTTGGGCGAAGGTTGTAAAACTATGATCGATTATTTTGAAAGCCATGGTGCTCATAAAT

GCCCTGCTGACGCCAACCCAGCTGAATGGATGCTAGAAGTTGTTGGTGCAGCTCCAGGCT

CTCATGCAAATCAAGATTATTACGAAGTTTGGAGGAATTCTGAAGAGTACAGGGCCGTTC

AATCTGAATTAGATTGGATGGAAAGAGAATTACCAAAGAAAGGTTCGATAACTGCAGCTG

AGGACAAACACGAATTTTCACAATCAATTATTTATCAAACAAAATTGGTCAGTATTCGTCT

ATTCCAGCAATATTGGAGATCTCCAGATTATTTATGGTCGAAGTTTATTTTAACTATTTTCA

ATCAATTGTTCATCGGTTTCACTTTCTTCAAAGCAGGAACCTCGCTACAGGGTTTACAAAA

TCAAATGTTGGCTGTGTTCATGTTTACGGTTATTTTCAATCCTATTCTACAACAATACCTAC

CATCTTTTGTCCAGCAAAGAGATTTGTATGAGGCCAGGGAACGCCCCTCAAGGACTTTTTC

TTGGATTTCATTTATCTTCGCTCAAATATTCGTGGAAGTTCCATGGAATATATTGGCAGGT
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ACTATTGCTTATTTTATCTACTATTATCCAATTGGATTTTACTCCAACGCGTCTGCAGCTGG

CCAGTTGCATGAAAGGGGTGCTTTATTTTGGTTGTTCTCTTGTGCTTTCTACGTTTATGTTG

GTTCTATGGGTCTGCTTGTCATTTCATTCAACCAAGTTGCAGAAAGTGCAGCTAACTTAGC

CTCTTTGTTGTTTACAATGTCTTTGTCTTTTTGTGGTGTTATGACTACCCCAAGTGCCATGC

CTAGATTTTGGATATTCATGTACAGGGTTTCACCTTTGACTTATTTCATTCAGGCTCTGTTG

GCTGTTGGTGTTGCTAACGTAGACGTCAAATGCGCTGATTACGAATTGCTAGAATTCACAC

CACCATCCGGTATGACATGTGGGCAGTACATGGAACCATATTTACAACTAGCAAAGACTG

GTTACTTAACTGATGAAAATGCCACTGACACCTGTAGTTTCTGTCAAATATCTACAACCAA

TGATTACTTAGCTAATGTCAATTCTTTCTACAGTGAGAGATGGAGAAATTATGGTATCTTC

ATCTGTTATATTGCATTCAATTATATCGCTGGTGTCTTTTTCTACTGGTTAGCAAGAGTGCC

TAAAAAGAACGGTAAACTCTCCAAGAAATAG
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