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GVYYPNPCSPYPCRNGGTCKKRGLYSYKCYCRKGYTGKNCQYNACFPNPCLNGGTCGYVYGYPY
YKCSCPYGYYGKQCQLKKYGGGGSGGGGSGGGGSGEPGYHGAPGRPGQKGEMGDKGMTGEQGV
QGINGEDGENGVPGTDGIPGNKGAHGDRGAPGTDGLNGIPGSKGVKGDRGDKGPSGDPGGRGDPG
KPGEPGTNGENGRDGIPGLNGMNGKPGLKGAKGDRGDEGPMGMIGMSGLKGQPGEPGTPGRPGV
PGNAGKDGDDGIPVDHHHHHH

(b)

GGTGTCTACTACCCAAATCCATGCTCTCCATATCCATGCAGAAACGGTGGTACTTGCAAGAAGAGA
GGTCTGTACTCCTACAAGTGCTACTGCAGAAAGGGTTACACCGGTAAGAACTGTCAGTACAACGC
TTGCTTCCCAAATCCTTGTTTGAACGGTGGAACCTGCGGTTACGTTTACGGTTACCCTTACTACAAG
TGTTCCTGTCCATACGGTTACTACGGTAAGCAGTGCCAGTTGAAGAAATACGGTGGTGGTGGATCT
GGTGGCGGAGGTTCTGGTGGTGGCGGTAGTGGTGAACCAGGTTATCATGGTGCTCCAGGTAGACC
AGGTCAAAAGGGTGAAATGGGTGACAAGGGTATGACTGGTGAGCAAGGTGTTCAGGGTATTAACG
GTGAAGATGGTGAAAACGGTGTCCCAGGTACTGATGGTATTCCAGGTAACAAGGGTGCTCACGGT
GATAGAGGTGCACCAGGTACAGACGGTTTGAATGGAATTCCTGGTTCCAAGGGTGTCAAGGGTGA
TCGTGGTGATAAGGGTCCATCTGGTGATCCAGGTGGTAGAGGTGATCCTGGTAAACCAGGTGAGCC
TGGAACTAACGGTGAGAACGGTAGAGATGGTATCCCTGGATTGAACGGTATGAACGGAAAGCCAG
GTTTGAAGGGTGCTAAAGGTGACAGGGGTGATGAAGGTCCAATGGGTATGATTGGTATGTCCGGTT
TGAAAGGTCAGCCTGGTGAACCTGGTACACCTGGTAGACCCGGTGTTCCTGGAAATGCTGGTAAG

GATGGTGATGACGGTATTCCAGTCGAC



Fig. S1 Amino acid sequence and nucleotide sequence of the recombinant fusion protein. (a) Full-length amino acid sequence of Pvfp-5P. Residues 1-83: Pvfp-5β domain; residues 84-98: flexible linker; residues 99-269: preCol-P fragment; residues 270-271: restriction site remnant; residues 272-277: His-tag. (b) The codon-optimized nucleotide sequence of Pvfp-5P.
[image: image2.png](a) MSNKYKVRKNVLHLTDTEKRDFIRAVLILKEKGIYDRYITAWHGAAGKFHTPPGSDRNAAHMS
SAFLPWHREYLLRFERDLQSINPEVTLPYWEWETDAQMQDPSQSQIWSADFMGGNGNPKKD
FIVDTGPFAAGRWTTIDEQGNPSGGLKRNFGATKEAPTLPTRDDVLNALKITQYDTPPWDMTS
QNSFRNQLEGFINGPQLHNRVHRWVGGQMGVVPTAPNDPVFFLHHANVDRIWAVWQIVHRN
QNYQPMKNGPFGQNFRDSMYPWDTTPKDVMDHRKLGY VYDIELRKSKRSSDYKDDDDK

(b)

ATGTCCAACAAGTACAAGGTCCGTAAGAACGTCTTGCACTTGACTGACACTGAGAAGAGA
GACTTCATCAGAGCCGTCCTGATCCTGAAAGAGAAGGGTATCTACGACAGGTACATTGCTT
GGCATGGTGCTGCTGGTAAGTTTCATACTCCACCAGGTTCTGACAGAAACGCTGCTCATAT
GTCCTCTGCTTTCTTGCCTTGGCACAGAGAGTACTTGCTGAGATTCGAAAGAGACTTGCAG
TCTATCAACCCAGAGGTCACTTTGCCATACTGGGAATGGGAAACTGACGCTCAAATGCAAG
ACCCATCTCAGTCTCAAATTTGGTCCGCTGATTTCATGGGTGGTAACGGTAACCCAAAGAA
GGACTTCATCGTTGACACTGGTCCATTTGCTGCTGGAAGATGGACTACTATTGACGAGCAA
GGTAACCCATCCGGTGGTCTGAAGAGAAACTTTGGTGCTACAAAAGAGGCCCCAACCTTG
CCAACTAGAGATGACGTTTTGAACGCCCTGAAGATCACTCAGTACGATACTCCTCCATGGG
ATATGACTTCCCAGAACTCCTTCAGAAACCAGTTGGAGGGTTTCATCAACGGTCCACAGTT
GCACAACAGAGTTCACAGATGGGTTGGTGGTCAGATGGGTGTTGTTCCAACTGCTCCAAA
CGACCCAGTTTTCTTCTTGCACCACGCTAACGTTGACAGAATCTGGGCTGTTTGGCAGATC
GTCCATAGAAACCAGAACTACCAGCCAATGAAGAACGGTCCATTCGGTCAGAACTTCAGA
GACTCTATGTACCCATGGGACACTACCCCAAAGGATGTTATGGACCACAGAAAGCTGGGTT
ACGTCTACGACATCGAGCTGAGAAAGTCTAAGAGATCCTCCGACTACAAGGACGACGATG
ATAAGTAAGAATTC




Fig. S2 Amino acid sequence and nucleotide sequence of B. megaterium tyrosinase. (a) Amino acid sequence of the FLAG-tagged tyrosinase. DYKDDDDK represents the FLAG tag. (b) The codon-optimized nucleotide sequence of tyrosinase.
Table S1. List of unique peptides identified by mass spectrometry
	Sequence
	Peptide length
	Missed cleavages
	Mass
	Proteins
	Score

	GDEGPMGMIGMSGLK
	15
	0
	1478.6568
	Pvfp-5P
	88.441

	GDRGDEGPMGMIGMSGLK
	18
	1
	1806.8063
	Pvfp-5P
	170.49

	GQPGEPGTPGRPGVPGNAGK
	20
	1
	1828.918
	Pvfp-5P
	171.26

	YGGGGSGGGGSGGGGSGEPGYHGAPGRPGQK
	31
	1
	2615.1498
	Pvfp-5P
	304.77

	GQPGEPGTPGRPGVPGNAGKDGDDGIPVDHHHHHH
	35
	2
	3534.6274
	Pvfp-5P
	187.04

	GVYYPNPCSPYPCR
	14
	1
	1098.5054
	Pvfp-5P
	157.38

	GMTGEQGVQGINGEDGENGVPGTDGIPGNK
	30
	0
	2883.2941
	Pvfp-5P
	189.77

	NGGTCKK
	7
	0
	1566.8188
	Pvfp-5P
	79.885

	GEMGDKGMTGEQGVQGINGEDGENGVPGTDGIPGNK
	36
	1
	3500.542
	Pvfp-5P
	58.867

	CYCRKGYTGK
	10
	1
	1492.7674
	TYR
	149.23

	KYGGGGSGGGGSGGGGSGEPGYHGAPGRPGQK
	32
	2
	2743.2447
	Pvfp-5P
	189.2

	WVGGQMGVVPTAPNDPVFFLHHANVDR
	27
	0
	2959.4552
	TYR
	60.521

	GQPGEPGTPGR
	11
	0
	1051.5047
	Pvfp-5P
	139.02

	DGDDGIPVDHHHHHH
	15
	0
	1723.72
	Pvfp-5P
	306.19

	WTTIDEQGNPSGGLKR
	16
	1
	1757.8697
	TYR
	229.54

	EEGVSLEK
	8
	0
	889.43928
	Pvfp-5P
	109.01

	GPSGDPGGR
	9
	0
	798.36203
	Pvfp-5P
	119.29

	YGGGGSGGGGSGGGGSGEPGYHGAPGR
	27
	0
	2204.922
	Pvfp-5P
	170.65

	DGIPGLNGMNGK
	12
	0
	1171.5656
	Pvfp-5P
	70.256

	GMTGEQGVQGINGEDGENGVPGTDGIPGNKGAHGDR
	36
	1
	3476.5611
	Pvfp-5P
	181.88

	PGVPGNAGKDGDDGIPVDHHHHHH
	24
	1
	2501.1333
	Pvfp-5P
	42.123

	EAPTLPTR
	8
	0
	883.47633
	TYR
	69.198

	KYGGGGSGGGGSGGGGSGEPGYHGAPGR
	28
	1
	2333.0169
	Pvfp-5P
	255.34

	WTTIDEQGNPSGGLK
	15
	0
	1601.7686
	TYR
	102.4

	EAPTLPTRDDVLNALK
	16
	1
	1751.9418
	TYR
	115.57

	DSMYPWDTTPK
	11
	0
	1339.5755
	TYR
	73.985

	YIAWHGAAGK
	10
	0
	1072.5454
	TYR
	104.37

	GAKGDRGDEGPMGMIGMSGLK
	21
	2
	2062.9598
	Pvfp-5P
	78.456

	NQLEGFINGPQLHNR
	15
	0
	1735.8754
	TYR
	212.72

	RVDTVEELVAQADVVTVNAPLHAGTK
	26
	1
	2731.4505
	A0A1B2JGG7
	114.2

	CSCPYGYYGK
	10
	0
	1253.4845
	Pvfp-5P
	45.081

	KLGYVYDIELR
	11
	1
	1367.7449
	TYR
	90.913

	GAHGDRGAPGTDGLNGIPGSK
	21
	1
	1932.9402
	Pvfp-5P
	54.457

	ASESQGIPYVDDLEDLVTAHGAEHWLK
	27
	0
	2979.425
	A0A1B2JII2
	57.351

	LDHTLNDVDNVDIQGYPTLILYPAGDK
	27
	0
	2998.4924
	A0A1B2JHJ8
	39.466

	GVLTDAQGR
	9
	0
	915.47739
	A0A1B2JBG9
	125.25

	NVLHLTDTEK
	10
	0
	1168.6088
	TYR
	80.706

	NLIPYSYIIVFK
	12
	0
	1468.833
	A0A1B2J758
	68.847

	SFTPEEISAMVLGK
	14
	0
	1507.7592
	A0A1B2JHD1
	108.7

	FIAGEAEPIVK
	11
	0
	1172.6441
	A0A1B2JHJ8
	96.331

	DDVLNALK
	8
	0
	886.476
	TYR
	63.148

	GAPGTDGLNGIPGSK
	15
	0
	1339.6732
	Pvfp-5P
	71.085

	VWIDLHGAPGSQNGFDNSGK
	20
	0
	2097.9868
	A0A1B2JCC4
	85.974

	YAVGSSLNEFGDFTPQDR
	18
	0
	2001.9068
	A0A1B2J841
	96.591

	GVEYATQSHLDAVK
	14
	0
	1516.7522
	A0A1B2J758
	154.15

	IVNEPTAAALAYGLDK
	16
	0
	1644.8723
	A0A1B2JHD1
	103.75

	IGAIVANR
	8
	0
	812.48684
	A0A1B2JBG9
	181.42

	ITQYDTPPWDMTSQNSFR
	18
	0
	2185.9739
	TYR
	55.314

	ALTSFVLDEPFYR
	13
	0
	1556.7875
	A0A1B2J841
	102.52

	VEILANDQGNR
	11
	0
	1227.6208
	A0A1B2JHD1
	120.99

	HIPDADVIISTPFHPAYITK
	20
	0
	2234.1736
	A0A1B2JGG7
	38.824

	LYGVDCNQVENVFK
	14
	0
	1683.7927
	A0A1B2J755
	92.866

	IKPQYESFDDFVR
	13
	1
	1642.7991
	A0A1B2JII2
	49.31

	TLKPVEQVLK
	10
	1
	1153.7071
	A0A1B2JHD1
	103.08

	LVNAGIMPQPLDDR
	14
	0
	1537.7923
	A0A1B2JCC4
	96.64

	SEHDIDGHDTDAVFK
	15
	0
	1684.7329
	A0A1B2JBI0
	71.031

	YWGILDS
	7
	0
	852.40177
	A0A1B2J755
	28.639

	DAGLIAGLTVLR
	12
	0
	1197.7081
	A0A1B2JHD1
	87.298

	IVLVLYSAGK
	10
	0
	1061.6485
	A0A1B2JGG7
	76.221

	AAGVKPLVNLPGVGR
	15
	1
	1446.8671
	A0A1B2JII2
	79.466

	KHSPSTTTEDQDNEQTDEVDDIQIR
	25
	1
	2900.2908
	A0A1B2JC66
	2.3132

	GTPQVEVTFVLDANGILK
	18
	0
	1900.0306
	A0A1B2JHD1
	66.004

	IAYPITSK
	8
	0
	891.50657
	A0A1B2JHD1
	67.169

	TLLEAIDSIDPPSRPTDKPLR
	21
	2
	2333.2591
	A0A1B2JFK5
	21.398

	HSPSTTTEDQDNEQTDEVDDIQIRTLAHEKK
	31
	2
	3579.6561
	A0A1B2JC66
	5.1074

	QFQFDGPPPQAGTIYAGGWSITDDAK
	26
	0
	2766.2926
	A0A1B2JBG9
	45.611

	VVNDTFGIESGLMTTVHSMTATQK
	24
	0
	2566.2407
	A0A1B2JAL9
	49.638

	DIPYLEELGTNVIR
	14
	0
	1630.8566
	A0A1B2J5A4
	79.82

	EAEAGVYYPNPCSPYPCR
	18
	0
	2128.8983
	Pvfp-5P
	106.49

	YHVTVIDAPGHR
	12
	0
	1363.6997
	A0A1B2JFK5
	103.08

	SNQQAAVQSLGQK
	13
	0
	1357.695
	A0A1B2J755
	126.33

	SQIFSTAADNQPTVLIQVYEGER
	23
	0
	2565.2711
	A0A1B2JHD1
	87.932

	AIPEEFDILVLGGGSSGSCIAGR
	23
	0
	2304.142
	A0A1B2JII2
	91.657

	KSEIDDIVLVGGSTR
	15
	1
	1587.8468
	A0A1B2JHD1
	66.387

	YAAEDAALR
	9
	0
	978.47706
	A0A1B2JHD1
	69.905

	INIDGNEITVFQERDPVNIPWGK
	23
	1
	2653.35
	A0A1B2JAL9
	19.549

	GVTYSPYQAGGGCK
	14
	0
	1443.6453
	A0A1B2J755
	64.73

	SSIFDASAGIQLTPSFVK
	18
	0
	1866.9727
	A0A1B2JAL9
	71.607

	EHALLAFTLGVK
	12
	0
	1297.7394
	A0A1B2JFK5
	177.06

	DMAPMVWAYK
	10
	0
	1210.5515
	A0A1B2JII2
	64.265

	VDTVEELVAQADVVTVNAPLHAGTK
	25
	0
	2575.3493
	A0A1B2JGG7
	49.593

	GGELPDMGVGVGHELDFEAEYER
	23
	0
	2505.1118
	A0A1B2JBI0
	51.234

	PLFGDIDGSTFK
	12
	0
	1295.6398
	A0A1B2JHJ8
	76.143

	GVLGYTEDAVVSSDFLGDER
	20
	0
	2127.996
	A0A1B2JAL9
	61.212

	VPTVDVSVVDLTVNLK
	16
	0
	1696.9611
	A0A1B2JAL9
	84.605

	SYAEANIPLAYYFYENEEQR
	20
	0
	2469.1125
	A0A1B2JHJ8
	20.814

	FTFVSTK
	7
	0
	828.43815
	A0A1B2JHJ8
	77.741

	GDPGKPGEPGTNGENGR
	17
	1
	1637.7394
	Pvfp-5P
	190.37

	GDRGDKGPSGDPGGR
	15
	2
	1426.6549
	Pvfp-5P
	49.988

	PGEPGTNGENGR
	12
	0
	1183.5218
	Pvfp-5P
	73.985


