Supplementary materials
Multilevel balancing of laccase biosynthesis and secretion in Bacillus subtilis enables efficient tobacco straw delignification
Hailin Zhangb, Zhendong Lic,d, Xueqin Lvc, Chang Liua, Jian Maoa*, Jingjing Liub*
a Beijing Life Science Academy, Beijing 102200, China
b College of Life Sciences, Linyi University, Linyi 276000, China
c Science Center for Future Foods, Jiangnan University, Wuxi 214122, China
d Institute of Future Food Technology, JITRl, Yixing 214200, China
* Corresponding authors

Corresponding authors
Jian Mao (maojian@blsa.com.cn)
Jingjing Liu (liujingjing@lyu.edu.cn)


Table S1 The strains used in this experiment.
	Strain
	Characteristics
	Source

	E. coli DH5α
	Wild-type strain
	Lab stock

	BS168
	trpC2
	Lab stock

	G201
	Δepr::XylR-PxylA-comK-comS, ΔnprE
	Lab stock

	G401
	G201 derivate, ΔaprE, Δbpr
	Lab stock

	G600
	ΔtrpC2::trpC0, aprE0, nprE0, bpr0, mpr0, nprB0
	Lab stock

	G601
	G401 derivate, Δmpr, ΔnprB
	Lab stock

	G800
	G600 derivate, vpr0, wprA0
	Lab stock

	BS168-TmLac1
	BS168 derivate, TmLac1 gene
	This study

	BS168-TvLac1
	BS168 derivate, TvLac1 gene
	This study

	BS168-BsLac1
	BS168 derivate, BsLac1 gene
	This study

	BS168-BlLac1
	BS168 derivate, BlLac1 gene
	This study

	BS168-BvLac1
	BS168 derivate, BvLac1 gene
	This study

	G201-BsLac1
	G201 derivate, BsLac1 gene
	This study

	G401-BsLac1
	G401 derivate, BsLac1 gene
	This study

	G600-BsLac1
	G600 derivate, BsLac1 gene
	This study

	G601-BsLac1
	G601 derivate, BsLac1 gene
	This study

	G800-BsLac1
	G800 derivate, BsLac1 gene
	This study

	G600-ParaA-BsLac1
	G600 derivate, P43-ParaA-BsLac1
	This study

	G600-PglpD-BsLac1
	G600 derivate, P43-PglpD-BsLac1
	This study

	G600-PmalA-BsLac1
	G600 derivate, P43-PmalA-BsLac1
	This study

	[bookmark: OLE_LINK9]G600-PmanA-BsLac1
	G600 derivate, P43-PmanA-BsLac1
	This study

	G600-P21-BsLac1
	G600 derivate, P43-P21-BsLac1
	This study

	G600-SPappA-BsLac1
	G600 derivate, P43-PmalA-SPappA-BsLac1
	This study

	G600-SPwapA-BsLac1
	G600 derivate, P43-PmalA-SPwapA-BsLac1
	This study

	G600-SPoxaAA-BsLac1
	G600 derivate, P43-PmalA-SPoxaAA-BsLac1
	This study

	G600-SPykpC-BsLac1
	G600 derivate, P43-PmalA-SPykpC-BsLac1
	This study

	G600-SPyxiP-BsLac1
	G600 derivate, P43-PmalA-SPyxiP-BsLac1
	This study

	G600-SPytrF-BsLac1
	G600 derivate, P43-PmalA-SPytrF-BsLac1
	This study

	G600-SPydjN-BsLac1
	G600 derivate, P43-PmalA-SPydjN-BsLac1
	This study

	G600-SPyvgO-BsLac1
	G600 derivate, P43-PmalA-SPyvgO-BsLac1
	This study

	G600-RBS1-BsLac1
	G600 derivate, P43-PmalA-RBS1-SPykpC-BsLac1
	This study

	G600-RBS2-BsLac1
	G600 derivate, P43-PmalA-RBS2-SPykpC-BsLac1
	This study

	G600-RBS3-BsLac1
	G600 derivate, P43-PmalA-RBS3-SPykpC-BsLac1
	This study

	G600-RBS4-BsLac1
	G600 derivate, P43-PmalA-RBS4-SPykpC-BsLac1
	This study

	G600-RBS5-BsLac1
	G600 derivate, P43-PmalA-RBS5-SPykpC-BsLac1
	This study

	G600-RBS6-BsLac1
	G600 derivate, P43-PmalA-RBS6-SPykpC-BsLac1
	This study

	G600-RBS7-BsLac1
	G600 derivate, P43-PmalA-RBS7-SPykpC-BsLac1
	This study

	G600-RBS8-BsLac1
	G600 derivate, P43-PmalA-RBS8-SPykpC-BsLac1
	This study

	G600-RBS9-BsLac1
	G600 derivate, P43-PmalA-RBS9-SPykpC-BsLac1
	This study

	G600-RBS10-BsLac1
	G600 derivate, P43-PmalA-RBS10-SPykpC-BsLac1
	This study

	G600-RBS11-BsLac1
	G600 derivate, P43-PmalA-RBS11-SPykpC-BsLac1
	This study

	G600-RBS12-BsLac1
	G600 derivate, P43-PmalA-RBS12-SPykpC-BsLac1
	This study

	G600-RBS13-BsLac1
	G600 derivate, P43-PmalA-RBS13-SPykpC-BsLac1
	This study

	G600-RBS14-BsLac1
	G600 derivate, P43-PmalA-RBS14-SPykpC-BsLac1
	This study

	G600-RBS15-BsLac1
	G600 derivate, P43-PmalA-RBS15-SPykpC-BsLac1
	This study

	G600-RBS16-BsLac1
	G600 derivate, P43-PmalA-RBS16-SPykpC-BsLac1
	This study

	G600-RBS17-BsLac1
	G600 derivate, P43-PmalA-RBS17-SPykpC-BsLac1
	This study

	G600-RBS18-BsLac1
	G600 derivate, P43-PmalA-RBS18-SPykpC-BsLac1
	This study

	G600-RBS19-BsLac1
	G600 derivate, P43-PmalA-RBS19-SPykpC-BsLac1
	This study

	G600-RBS20-BsLac1
	G600 derivate, P43-PmalA-RBS20-SPykpC-BsLac1
	This study

	G600-RBS21-BsLac1
	G600 derivate, P43-PmalA-RBS21-SPykpC-BsLac1
	This study

	G600-RBS22-BsLac1
	G600 derivate, P43-PmalA-RBS22-SPykpC-BsLac1
	This study



Table S2 The plasmids used in this experiment.
	Plasmid
	Characteristics
	Source

	P43
	Containing the P43 promoter, ampicillin and kanamycin resistance genes
	Lab stock

	P43-His6
	P43 derivate, His6 insertion site
	This study

	[bookmark: OLE_LINK2]P43-TmLac1
	P43-His6 derivate, TmLac1 gene
	This study

	[bookmark: OLE_LINK3]P43-TvLac1
	P43-His6 derivate, TvLac1 gene
	This study

	[bookmark: OLE_LINK4]P43-BsLac1
	P43-His6 derivate, BsLac1 gene
	This study

	[bookmark: OLE_LINK5]P43-BlLac1
	P43-His6 derivate, BlLac1 gene
	This study

	[bookmark: OLE_LINK6]P43-BvLac1
	P43-His6 derivate, BvLac1 gene
	This study

	P43-ParaA-BsLac1
	P43-His6 derivate, ParaA-BsLac1
	This study

	P43-PglpD-BsLac1
	P43-His6 derivate, PglpD-BsLac1
	This study

	P43-PmalA-BsLac1
	P43-His6 derivate, PmalA-BsLac1
	This study

	P43-PmanA-BsLac1
	P43-His6 derivate, PmanA-BsLac1
	This study

	P43-P21-BsLac1
	P43-His6 derivate, P21-BsLac1
	This study

	P43-PmalA-SPappA-BsLac1
	P43-His6 derivate, PmalA-SPappA-BsLac1
	This study

	P43-PmalA-SPwapA-BsLac1
	P43-His6 derivate, PmalA-SPwapA-BsLac1
	This study

	P43-PmalA-SPoxaAA-BsLac1
	P43-His6 derivate, PmalA-SPoxaAA-BsLac1
	This study

	P43-PmalA-SPykpC-BsLac1
	P43-His6 derivate, PmalA-SPykpC-BsLac1
	This study

	P43-PmalA-SPyxiP-BsLac1
	P43-His6 derivate, PmalA-SPyxiP-BsLac1
	This study

	P43-PmalA-SPytrF-BsLac1
	P43-His6 derivate, PmalA-SPytrF-BsLac1
	This study

	P43-PmalA-SPydjN-BsLac1
	P43-His6 derivate, PmalA-SPydjN-BsLac1
	This study

	P43-PmalA-SPyvgO-BsLac1
	P43-His6 derivate, PmalA-SPyvgO-BsLac1
	This study

	P43-PmalA-RBS1-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS1-SPykpC-BsLac1
	This study

	P43-PmalA-RBS2-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS2-SPykpC-BsLac1
	This study

	P43-PmalA-RBS3-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS3-SPykpC-BsLac1
	This study

	P43-PmalA-RBS4-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS4-SPykpC-BsLac1
	This study

	P43-PmalA-RBS5-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS5-SPykpC-BsLac1
	This study

	P43-PmalA-RBS6-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS6-SPykpC-BsLac1
	This study

	P43-PmalA-RBS7-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS7-SPykpC-BsLac1
	This study

	P43-PmalA-RBS8-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS8-SPykpC-BsLac1
	This study

	P43-PmalA-RBS9-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS9-SPykpC-BsLac1
	This study

	P43-PmalA-RBS10-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS10-SPykpC-BsLac1
	This study

	P43-PmalA-RBS11-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS11-SPykpC-BsLac1
	This study

	P43-PmalA-RBS12-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS12-SPykpC-BsLac1
	This study

	P43-PmalA-RBS13-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS13-SPykpC-BsLac1
	This study

	P43-PmalA-RBS14-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS14-SPykpC-BsLac1
	This study

	P43-PmalA-RBS15-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS15-SPykpC-BsLac1
	This study

	P43-PmalA-RBS16-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS16-SPykpC-BsLac1
	This study

	P43-PmalA-RBS17-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS17-SPykpC-BsLac1
	This study

	P43-PmalA-RBS18-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS18-SPykpC-BsLac1
	This study

	P43-PmalA-RBS19-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS19-SPykpC-BsLac1
	This study

	P43-PmalA-RBS20-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS20-SPykpC-BsLac1
	This study

	P43-PmalA-RBS21-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS21-SPykpC-BsLac1
	This study

	P43-PmalA-RBS22-SPykpC-BsLac1
	P43-His6 derivate, PmalA-RBS22-SPykpC-BsLac1
	This study



[bookmark: OLE_LINK7]Table S3 The primers used in this experiment.
	Name
	Sequence

	P43-LiF
	CATCACCATCACCATCATTAACTGCAG

	P43-LiR
	TTTTTTTCCTCCTTTTCTCGAGG

	P43-VR
	GGCTCGTATGTTGTGTGGAATTGTGAGCG

	TmLac1-F
	CGAGAAAAGGAGGAAAAAAAGCCGTGGGACCTGTCGCTGATAA

	TmLac1-R
	TAATGATGGTGATGGTGATGCTGGTCGCTCGGCGCGTTTGCAT

	TmLac1-VF
	ACTGGGCTGATGGTCCTGCGTTCATT

	TvLac1-F
	CGAGAAAAGGAGGAAAAAAAATGGGCTTACAACGGTTTAGTTTCTT

	TvLac1-R
	TAATGATGGTGATGGTGATGTTGATTGGCTTCAGAGAGACCATCATATATC

	TvLac1-VF
	GCTTAAATCCACGTCTATCCATTGG

	BsLac1-F
	CGAGAAAAGGAGGAAAAAAAATGACACTTGAAAAATTTGTGGATGCT

	BsLac1-R
	TAATGATGGTGATGGTGATGTTTATGGGGATCAGTTATATCCATCGG

	BsLac1-VF
	ATACACTAAAGCCAGTACAGCAATCAAA

	BlLac1-F
	CGAGAAAAGGAGGAAAAAAAATGAAACTGGAAAAATTCGTGGACAGA

	BlLac1-R
	TAATGATGGTGATGGTGATGTTGATGGCGGACATCTGTCACCTC

	BlLac1-VF
	ACTCTGGTACCATGACCATGCCATGG

	BvLac1-F
	CGAGAAAAGGAGGAAAAAAAATGACGCTGGAGAAATTTGTGGAT

	BvLac1-R
	TAATGATGGTGATGGTGATGCTTATGAGGATCTGTGATATCCATCGGGC

	BvLac1-VF
	ACCGGAAGTCAAGACGGTCGTACAT

	P43-Pro-LiF
	AGTGATAGCGGTACCCTCGAGA

	P43-Pro-LiR
	AAAAATCTCGGTCAGATGTTACTAGCAA

	P43-Pro-VR
	GTGGAATTGTGAGCGGATAACAATTTC

	ParaA-F
	AACATCTGACCGAGATTTTTATTAAAAAGCCGGGCTCTGCC

	ParaA-R
	TCGAGGGTACCGCTATCACTTTCTCATAAAATAAAAATCTTTCAAATACAAAAGATACGTAC

	ParaA-VF
	CCCCGGCTTTTTTTAAAAGAAAAGA

	PglpD-F
	AACATCTGACCGAGATTTTTCGAAATGAGCTGTATAAAGGCTGG

	PglpD-R
	TCGAGGGTACCGCTATCACTTACGTTTCCTCCTTGTTGTCACGG

	PglpD-VF
	AAAGCAGCTATGGCTTTTAAATAAAGTAATACTAT

	PmalA-F
	AACATCTGACCGAGATTTTTGGCATGTATCCGAATCGTACAAAA

	PmalA-R
	TCGAGGGTACCGCTATCACTATGACGACCTCCTTGATAAATTTTACAATTC

	PmalA-VF
	TTTCATAAGAATTGGAAGGGCGT

	PmanA-F
	AACATCTGACCGAGATTTTTGCAGGGATTATTCCTTGCTTTTTTTG

	PmanA-R
	TCGAGGGTACCGCTATCACTTGTCTCAACTGTATACCGAAATCAGC

	PmanA-VF
	GGGAAAAATGCCTTTATTACCGGA

	P21-F
	AACATCTGACCGAGATTTTTTGCGGAAGTAAACGAAGTGTACGG

	P21-R
	TCGAGGGTACCGCTATCACTCTATATAAAAGCATTAGTGTATCAATTCCACGAT

	P21-VF
	ATATTTTGACACTCACAAACCGGC

	SPappA-F
	TGATGCTTTCAGTACTTATGGTACTTGCGATTTTCCTTTCAGCGACACTTGAAAAATTTGTGGATGCTCT

	SPappA-R
	CATAAGTACTGAAAGCATCATAAGCGCTGTCTTTCTTCTTTTCATTTTTTTTCCTCCTTTTCTCGAGGGT

	SPappA-VF
	AAAGACAGCGCTTATGATGCTTT

	SPwapA-F
	ATTCATTGCGGCGTTCCTTGTACTTGCGCTTATGATTTCACTTGTACCTGCGACACTTGAAAAATTTGTGGATGCTCTC

	SPwapA-R
	CAAGGAACGCCGCAATGAATCTTTTGAAATTTCTTCTCTTTCTCTTTTTCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPwapA-VF
	AGAAGAAATTTCAAAAGATTCATTGCGG

	SPoxaAA-F
	GACTTCTTCTTTCAATGGTAGGAGTATTCATGCTTCTTGCGGGAACACTTGAAAAATTTGTGGATGCTCT

	SPoxaAA-R
	TACCATTGAAAGAAGAAGTCCAATTCTTCTTTTAAGAAGCATTTTTTTTCCTCCTTTTCTCGAGGGTACC

	SPoxaAA-VF
	GAAGAATTGGACTTCTTCTTTCAATGGTAG

	SPykpC-F
	TGCGGCGATTCTTTCAGGAATTATTCTTGGAGGAATGTCAATTTCACTTGCGACACTTGAAAAATTTGTGGATGCTCTC

	SPykpC-R
	TTCCTGAAAGAATCGCCGCAATCGCTACTCTTCTTCCAAGGTCTCTAAGCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPykpC-VF
	GGAAGAAGAGTAGCGATTGCG

	SPyxiP-F
	TTGTATTTCACTTCTTGTAACAGTACTTGTAATGTCAACACTTGAAAAATTTGTGGATGCTCTC

	SPyxiP-R
	TTACAAGAAGTGAAATACAAAGTCCAATTCTTCTCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPyxiP-VF
	AAGAATTGGACTTTGTATTTCACTTCTTGTAAC

	SPytrF-F
	ATATGAAAAAGAATAGACTTAGAGTATTCATGACAATTCTTGCGACAACAATGGCGACACTTGAAAAATTTGTGGATGCTCTCC

	SPytrF-R
	AAGTCTATTCTTTTTCATATTTCTTCTAATGAAGTGTACTTGGTCTTTGAATCTCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPytrF-VF
	CCAAGTACACTTCATTAGAAGAAATATGAAAAAGA

	SPydjN-F
	GGTAATTATTGCGGCGGCGGCGGCGGGAGTAGCGTTCTACGTAGCGAAAACACTTGAAAAATTTGTGGATGCTCTC

	SPydjN-R
	CCGCCGCCGCAATAATTACCGCAAGAAGAAGAATAATTCTCTTTTTCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPydjN-VF
	AATTATTCTTCTTCTTGCGGTAATTATTGCG

	SPyvgO-F
	TGCGCTTGGAGCGGCGCTTACAATTGCGCCTCTTTCATTCGCGTCAGCGACACTTGAAAAATTTGTGGATGCTCTC

	SPyvgO-R
	TAAGCGCCGCTCCAAGCGCAAGTGTCATAGGAATTCTAATTCTTTTCATTTTTTTTCCTCCTTTTCTCGAGGGTAC

	SPyvgO-VF
	CCTATGACACTTGCGCTTGGA

	RBS-F
	TCAAGGAGGTCGTCATAGTGHTAGCGMMAGCCTAGAGTAWMGGAGGTWAAATTATGACACTTGAAAAATTTGTGGATGC

	RBS-R
	CACTATGACGACCTCCTTGATAAATTTTAC



Table S4 The signal peptides used in this experiment
	Name
	Sequence

	SPappA
	MKRRKTALMMLSVLMVLAIFLSA

	SPwapA
	MKKRKRRNFKRFIAAFLVLALMISLVPA

	SPoxaAA
	MLLKRRIGLLLSMVGVFMLLAG

	SPykpC
	MLRDLGRRVAIAAILSGIILGGMSISLA

	SPyxiP
	MRRIGLCISLLVTVLVMS

	SPytrF
	MRFKDQVHFIRRNMKKNRLRVFMTILATTMA

	SPydjN
	MKKRIILLLAVIIAAAAAGVAFYVAK

	SPyvgO
	MKRIRIPMTLALGAALTIAPLSFASA



Table S5 The RBS used in this experiment
	Name
	Sequence
	Translation initiation rates

	RBS1
	AGTGCTAGCGACAGCCTAGAGTAACGGAGGTAAAATT
	104536.53

	RBS2
	AGTGCTAGCGAAAGCCTAGAGTATCGGAGGTAAAATT
	63719.27

	RBS3
	AGTGTTAGCGACAGCCTAGAGTAAAGGAGGTAAAATT
	65463.30

	RBS4
	AGTGTTAGCGCCAGCCTAGGGTATCGGAGGTAAAATT
	21155.01

	RBS5
	AGTGTTAGCGAAAGCCTAGAGTAAAGGAGGTTAAATT
	124206.93

	RBS6
	AGTGATAGCGCAAGCCTAGAGTATCGGAGGTTAAATT
	33829.01

	RBS7
	AGTGATAGCGCCAGCCTAGAGTAACGGAGGTAAAATT
	32440.89

	RBS8
	AGTGCTAGCGACAGCCTAGAGTAAAGGAGGTTAAATT
	447903.28

	RBS9
	AGTGATAGCGAAAGCCTAGAGTAAAGGAGGTTAAATT
	449923.58

	RBS10
	AGTGTTAGCGAAAGCCTAGAGTATAGGAGGTAAAATT
	70035.09

	RBS11
	AGTGCTAGCGACAGCCTAGAGTAACGGAGGTTAAATT
	92288.47

	RBS12
	AGTGCTAGCGCAAGCCTAGAGTATAGGAGGTTAAATT
	225994.10

	RBS13
	AGTGATAGCGACAGCCTAGAGTATAGGAGGTTAAATT
	33829.01

	RBS14
	AGTGCTAGCGCAAGCCTAGAGTATAGGAGGTAAAATT
	241439.84

	RBS15
	AGTGCTAGCGACAGCTAGAGTATAGGAGGTAAAATT
	278839.07

	RBS16
	AGTGATAGCGAAAGCCTAGAGTATAGGAGGTAAAATT
	197176.65

	RBS17
	AGTGATAGCGCCAGCCTAGAGTATCGGAGGTAAAATT
	29119.52

	RBS18
	AGTGATAGCGCAAGCCTAGAGTATAGGAGGTTAAATT
	166413.90

	RBS19
	AGTGCTAGCGAAAGCCTAGAGTAACGGAGGTAAAATT
	116459.95

	RBS20
	AGTGTTAGCGAAAGCCTAGAGTATCGGAGGTAAAATT
	26974.75

	RBS21
	AGTGATAGCGAAAGCCTAGAGTAACGGAGGTAAAATT
	104536.54

	RBS22
	AGTGCTAGCGCAAGCCTAGAGTAACGGAGGTTAAATT
	[bookmark: OLE_LINK8]109009.59



Table S6 The Laccase sequence used in this experiment.
	Laccase
	Protein sequence

	TmLac1
	[bookmark: OLE_LINK1]AVGPVADNTITDAATSPDGFSRQAVVVNGVTPGPLVAGNIGDRFQLNVIDNLTNHTMLKTTSVHWHGFFQQGTNWADGPAFINQCPISPGHSFLYDFQVPNQAGTFWYHSHLSTQYCDGLRGPFVVYDPNDPHASRYDVDNDDTVITLADWYHTAAKLGPRFPAGADATLINGKGRAPSDTSAELSVIKVTKGKRYRFRLVSLSCDPNFTFSIDGHNLTIIEVDSSNSQPLSVDSIQIFAAQRYSFVLNANQAVDNYWIRANPNFGNVGFNGGINSAILRYDGAPAVEPTTNQTTSVKPLNEVNLHPLVSTPVPGSPSSGGVDKAINMAFNFNGSNFFINGASFVPPSVPVLLQILSGAQTAQDLLPSGSVYVLPSNASIEISFPATAAAPGAPHPFHLHGHTFAVVRSAGSTVYNYSNPIFRDVVSTGTPAAGDNVTIRFLTNNPGPWFLHCHIDFHLEGGFAVVQAEDVPDVKATNPVPQAWSDLCPTYDANAPSDQ

	TvLac1
	MGLQRFSFFVTLALVARSLAAIGPVASLVVANAPVSPDGFLRDAIVVNGVVPSPLITGKKGDRFQLNVDDTLTNHSMLKSTSIHWHGFFQAGTNWADGPAFVNQCPIASGHSFLYDFHVPDQAGTFWYHSHLSTQYCDGLRGPFVVYDPKDPHASRYDVDNESTVITLTDWYHTAARLGPRFPLGADATLINGLGRSASTPTAALAVINVQHGKRYRFRLVSISCDPNYTFSIDGHNLTVIEVDGINSQPLLVDSIQIFAAQRYSFVLNANQTVGNYWVRANPNFGTVGFAGGINSAILRYQGAPVAEPTTTQTTSVIPLIETNLHPLARMPVPGSPTPGGVDKALNLAFNFNGTNFFINNATFTPPTVPVLLQILSGAQTAQDLLPAGSVYPLPAHSTIEITLPATALAPGAPHPFHLHGHAFAVVRSAGSTTYNYNDPIFRDVVSTGTPAAGDNVTIRFQTDNPGPWFLHCHIDFHLDAGFAIVFAEDVADVKAANPVPKAWSDLCPIYDGLSEANQ

	BsLac1
	MTLEKFVDALPIPDTLKPVQQSKEKTYYEVTMEECTHQLHRDLPPTRLWGYNGLFPGPTIEVKRNENVYVKWMNNLPSTHFLPIDHTIHHSDSQHEEPEVKTVVHLHGGVTPDDSDGYPEAWFSKDFEQTGPYFKREVYHYPNQQRGAILWYHDHAMALTRLNVYAGLVGAYIIHDPKEKRLKLPSDEYDVPLLITDRTINEDGSLFYPSAPENPSPSLPNPSIVPAFCGETILVNGKVWPYLEVEPRKYRFRVINASNTRTYNLSLDNGGDFIQIGSDGGLLPRSVKLNSFSLAPAERYDIIIDFTAYEGESIILANSAGCGGDVNPETDANIMQFRVTKPLAQKDESRKPKYLASYPSVQHERIQNIRTLKLAGTQDEYGRPVLLLNNKRWHDPVTETPKVGTTEIWSIINPTRGTHPIHLHLVSFRVLDRRPFDIARYQESGELSYTGPAVPPPPSEKGWKDTIQAHAGEVLRIAATFGPYSGRYVWHCHILEHEDYDMMRPMDITDPHK

	BlLac1
	MKLEKFVDRLPIPQVLQPQSKSKEMTYYEVTMKEFQQQLHRDLPPTRLFGYNGVYPGPTFEVQKHEKVAVKWLNKLPDRHFLPVDHTLHDDGHHEHEVKTVVHLHGGCTPADSDGYPEAWYTKDFHAKGPFFEREVYEYPNEQDATALWYHDHAMAITRLNVYAGLVGLYFIRDREERSLNLPKGEYEIPLLIQDKSFHEDGSLFYPRQPDNPSPDLPDPSIVPAFCGDTILVNGKVWPFAELEPRKYRFRILNASNTRIFELYFDHDITCHQIGTDGGLLQHPVKVNELVIAPAERCDIIVDFSRAEGKTVTLKKRIGCGGQDADPDTDADIMQFRISKPLKQKDTSSLPRILRKRPFYRRHKINALRNLSLGAAVDQYGRPVLLLNNTKWHEPVTETPALGSTEIWSIINAGRAIHPIHLHLVQFMILDHRPFDIERYQENGELVFTGPAVPPAPNEKGLKDTVKVPPGSVTRIIATFAPYSGRYVWHCHILEHEDYDMMRPLEVTDVRHQ
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