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Supplementary Figure S1. Endoglucanase activity of RfGH5-4 and AoCelB expressed in Cellusec® 3.5, measured in culture supernatants using the CellG5 assay. The parental strain Cellusec® 3.5 was included as a control and showed low background activity. Bars represent mean ± SD (n = 3)
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Supplementary Figure S2. Growth curves of Cellusec® strains 3.6 and 3.7 (HAC1i overexpression) in YPD. HAC1i overexpression resulted in a modest reduction in growth rate and final cell density compared to the parental strain. Data represent mean ± SD of biological replicates (n = 3). Error bars are smaller than the symbols when not visible.
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Supplementary Figure S3. Ethanol production during SSF of furfural residue (FR, a) and forestry waste (FW, b) by Cellusec® strains 1.0 and 3.1–3.7. Wet solids were fed to reach 20 and 15 % (w/v) dry solids during the first 24 h for FR and FW respectively.
[bookmark: _Ref220666638]Supplementary Table S1. CRISPR-Cas9 insertion sites and guide RNA sequences used for genomic integration of selected genes. Single cut gRNAs were used in sites for TeCBH1, cdt1 and TrBGL1 (Chr 16). gRNA sequences correspond to 20 bp protospacer sequences. NGG PAM sequences not included. 
	Inserted gene
	Chr.
	gRNA sequence 1 (5′-> 3′)
	gRNA sequence: 2 (5′->3′)
	Locus

	TeCBH1
	4
	AGACCTTCAGTTCTGACGCA 
	N/A
	Between EXG2 and YDR261W

	ClCBH2b
	15
	TGGAGAGAGGCCACGTTGTT
	CTTCAACAGTATCGTAGGAT

	Between TYE7 and REV1a


	HAC1i
	6
	GCTTACGTAACAGCTCCGCA
	TGCTTGCATACAATCTTCAT
	Between IRC7 and YFR057W

	cdt1
	7
	TAGCATCGTGCATGGGATAG
	N/A
	Between PFK1 and YGR240C

	TrBGL1 / SfBGL1 / gh1-1
	8
	CATGACTACTTTTCCATGAG
	ATCTTATTTTCGCAACGCTG
	Between CHS7 and DSE2

	TrBGL1
	13
	GGGGAAATTGTATATATTTT
	AGACAGATGGTGTCAAGAAC
	Between MSN2 and CCS1

	RfGH5-4
	14
	AATGAATCTATAGAAAGGTT
	GGAAATAGTCTAAACTACTA
	Between HOL1 and BIO5

	TrBGL1
	16
	GTTAACTCTGAATGTATGCG
	N/A
	Between SWI1 and HST2



Supplementary Table S2. DNA sequences of genes expressed in Cellusec strains. The secretion signal of AoCELB in RfGH5_4 is indicated as underlined.
	Gene
	DNA sequence

	TrBGL1
	ATGAGATACCGTACTGCTGCCGCCTTAGCTTTAGCTACCGGTCCATTTGCCAGAGCCGACTCTCACTCCACTTCTGGTGCTTCCGCTGAAGCTGTTGTTCCACCAGCCGGTACTCCATGGGGTACTGCTTACGATAAGGCCAAAGCCGCCTTAGCTAAGTTAAACTTACAAGACAAGGTCGGTATCGTTTCTGGTGTTGGTTGGAATGGTGGTCCATGTGTCGGTAACACCTCCCCAGCCTCCAAGATTTCTTACCCATCTTTGTGTTTGCAAGACGGTCCATTGGGTGTTAGATATTCTACTGGTTCCACCGCTTTCACTCCAGGTGTTCAAGCTGCTTCTACCTGGGACGTCAATTTAATTAGAGAAAGAGGTCAATTTATTGGTGAAGAAGTCAAGGCTTCTGGTATTCATGTCATCTTGGGTCCAGTTGCTGGTCCATTGGGTAAGACTCCACAAGGTGGTAGAAATTGGGAAGGTTTCGGTGTCGATCCATACTTGACTGGTATTGCTATGGGTCAAACTATTAACGGTATCCAATCTGTCGGTGTTCAAGCCACTGCTAAGCACTACATTTTGAACGAACAAGAATTGAACAGAGAGACTATCTCTTCCAATCCAGACGACAGAACTTTGCACGAATTATACACCTGGCCATTCGCCGATGCTGTTCAAGCCAACGTCGCTTCTGTTATGTGTTCCTACAACAAGGTCAATACTACTTGGGCTTGTGAAGATCAATACACTTTGCAAACTGTTTTGAAGGACCAATTGGGTTTCCCAGGTTACGTCATGACTGACTGGAATGCTCAACACACTACCGTCCAATCCGCCAACTCCGGTTTGGATATGTCCATGCCAGGTACTGATTTCAATGGTAACAACAGATTGTGGGGTCCAGCTTTGACCAACGCTGTTAACTCTAACCAAGTCCCAACCTCTAGAGTCGACGATATGGTCACTAGAATCTTGGCTGCCTGGTACTTAACTGGTCAAGATCAAGCTGGTTACCCATCTTTTAACATTTCTAGAAACGTCCAAGGTAACCACAAGACTAACGTTAGAGCCATCGCTCGTGATGGTATTGTTTTATTGAAGAACGATGCCAACATTTTGCCATTAAAGAAGCCAGCTTCTATTGCTGTTGTCGGTTCCGCTGCCATTATCGGTAACCATGCTCGTAACTCTCCTTCCTGTAACGATAAGGGTTGTGATGATGGTGCCTTGGGTATGGGTTGGGGTTCTGGTGCCGTCAATTACCCATACTTCGTCGCTCCATACGATGCTATTAACACCAGAGCCTCTTCCCAAGGTACCCAAGTCACTTTATCCAACACCGATAACACTTCTTCCGGTGCTTCTGCTGCTAGAGGTAAAGATGTTGCTATCGTTTTCATCACCGCTGACTCCGGTGAAGGTTACATCACTGTTGAAGGTAACGCCGGTGATAGAAACAATTTGGACCCATGGCACAATGGTAACGCCTTAGTCCAAGCTGTCGCTGGTGCTAACTCTAATGTTATCGTCGTTGTTCACTCCGTCGGTGCTATCATTTTGGAACAAATCTTAGCTTTGCCACAAGTTAAGGCCGTTGTCTGGGCTGGTTTGCCATCTCAAGAATCTGGTAATGCTTTGGTTGACGTTTTGTGGGGTGACGTTTCCCCATCCGGTAAGTTGGTTTACACCATTGCTAAGTCCCCAAATGACTACAACACTAGAATCGTTTCTGGTGGTTCCGATTCCTTTTCTGAAGGTTTGTTCATTGACTACAAACATTTCGACGATGCTAACATTACCCCTAGATATGAATTTGGTTACGGTTTGTCTTACACCAAATTTAACTACTCTCGTTTGTCTGTTTTGTCCACCGCTAAATCTGGTCCAGCCACCGGTGCTGTCGTTCCTGGTGGTCCTTCTGACTTGTTCCAAAACGTTGCCACCGTCACTGTTGACATCGCTAATTCTGGTCAAGTCACTGGTGCTGAAGTCGCTCAATTGTACATTACCTACCCATCTTCCGCTCCAAGAACTCCACCAAAACAATTGAGAGGTTTCGCCAAATTGAACTTAACTCCAGGTCAATCCGGTACCGCTACCTTTAACATTAGAAGAAGAGACTTATCTTACTGGGACACTGCTTCCCAAAAGTGGGTCGTCCCATCTGGTTCTTTCGGTATCTCTGTCGGTGCTTCTTCCAGAGACATCAGATTGACCTCTACTTTGTCTGTTGCCTAA

	TeCBH1
	ATGCTACGTAGAGCCTTACTGTTGTCTAGCTCTGCAATACTTGCCGTTAAGGCTCAACAAGCCGGGACAGCGACCGCGGAAAATCACCCGCCACTGACTTGGCAAGAATGCACGGCTCCAGGATCCTGTACTACGCAGAATGGCGCCGTCGTGTTAGATGCGAATTGGAGATGGGTTCACGATGTAAATGGATACACTAATTGTTACACTGGGAACACTTGGGATCCAACGTATTGCCCAGACGACGAGACATGCGCCCAGAATTGCGCCTTGGACGGCGCAGATTACGAAGGGACATACGGAGTGACTTCCAGTGGTTCTTCTCTGAAACTTAACTTTGTCACTGGAAGTAATGTCGGTTCCAGACTATATTTGTTACAAGACGACTCTACGTATCAGATTTTCAAGCTTTTAAACCGTGAGTTCTCATTCGACGTTGATGTTTCTAACTTGCCATGTGGATTAAATGGAGCTCTATATTTCGTCGCTATGGATGCCGATGGAGGCGTCAGTAAATATCCGAACAACAAGGCCGGTGCGAAATATGGCACAGGTTACTGCGACAGTCAATGTCCCCGTGATCTTAAATTCATAGACGGTGAAGCCAATGTGGAGGGCTGGCAGCCCAGTTCCAACAACGCCAATACGGGCATCGGCGATCACGGAAGTTGTTGCGCTGAGATGGATGTTTGGGAAGCGAACTCCATATCCAACGCAGTCACTCCACACCCATGCGACACCCCTGGTCAGACAATGTGCTCAGGTGACGATTGTGGTGGCACTTACTCCAATGACAGATACGCGGGTACCTGTGACCCTGATGGTTGCGACTTCAATCCATATAGGATGGGTAACACATCATTCTACGGCCCTGGAAAGATCATAGACACCACCAAGCCCTTCACGGTTGTCACCCAGTTTCTTACTGATGATGGCACGGACACTGGCACCTTATCCGAAATTAAAAGATTTTATATCCAAAACAGCAACGTTATTCCGCAGCCTAACTCTGACATCTCCGGGGTCACAGGAAATAGTATAACGACCGAGTTTTGTACTGCACAGAAGCAGGCGTTCGGCGATACGGACGACTTTTCACAGCATGGCGGACTAGCGAAGATGGGTGCCGCGATGCAACAGGGAATGGTGTTGGTAATGAGCCTATGGGACGATTATGCCGCTCAAATGCTATGGCTGGATTCTGACTATCCAACTGATGCGGATCCAACTACCCCCGGGATTGCAAGAGGGACCTGCCCCACAGATAGCGGGGTCCCATCAGACGTGGAATCTCAATCTCCGAACAGTTACGTAACTTACAGCAACATTAAATTTGGACCCATTAACAGCACTTTCACGGCAAGTTAA

	ClCBH2b
	ATGGCTAAAAAACTATTCATCACGGCAGCGTTGGCAGCCGCAGTTTTAGCCGCGCCGGTGATCGAAGAAAGGCAGAATTGCGGCGCGGTATGGACACAGTGTGGCGGCAATGGATGGCAAGGGCCGACGTGTTGTGCCAGCGGCTCAACCTGTGTTGCGCAAAACGAGTGGTATTCCCAATGTTTGCCAAACTCACAGGTAACTAGTTCAACTACACCTTCCAGTACGTCCACGTCACAAAGGTCTACCTCTACCTCATCAAGCACCACGCGTAGCGGGTCCTCTAGCAGCTCATCTACCACTCCCCCGCCGGTAAGCAGTCCTGTCACGTCAATCCCAGGAGGAGCTACCTCTACTGCGTCATACAGTGGGAATCCATTTAGCGGAGTGAGATTATTCGCCAACGACTATTACAGGAGTGAGGTGCACAACCTAGCTATACCTTCTATGACTGGGACTTTGGCAGCAAAGGCTTCAGCAGTAGCCGAAGTCCCGTCTTTCCAGTGGCTAGACCGTAACGTCACAATAGATACTTTAATGGTACAGACGTTGAGTCAAGTTCGTGCACTTAATAAAGCAGGGGCTAACCCCCCATACGCAGCTCAGTTGGTAGTCTATGATCTGCCCGACCGTGACTGCGCGGCCGCCGCGTCTAACGGGGAATTTTCAATCGCAAACGGCGGCGCTGCAAACTATAGGAGCTATATCGACGCAATCAGGAAGCATATTATAGAGTATTCAGATATTAGGATTATCCTAGTGATTGAGCCCGATTCTATGGCCAACATGGTCACTAACATGAACGTCGCTAAGTGTTCAAATGCGGCGTCTACGTACCATGAATTGACAGTATATGCGCTAAAGCAGCTAAATCTACCAAACGTAGCAATGTACTTAGACGCCGGCCATGCTGGCTGGTTAGGATGGCCTGCCAACATTCAGCCCGCCGCTGAGCTGTTTGCTGGGATTTACAACGATGCAGGAAAACCCGCAGCAGTACGTGGCCTTGCTACAAATGTGGCCAATTACAATGCGTGGTCAATTGCATCTGCTCCCAGCTACACGAGCCCCAATCCTAATTATGACGAAAAACATTATATCGAAGCTTTCAGTCCGCTTTTGAACTCTGCGGGGTTTCCTGCTAGATTTATAGTCGACACAGGCAGAAACGGTAAACAGCCGACCGGCCAACAGCAATGGGGCGACTGGTGTAATGTCAAGGGGACAGGCTTCGGCGTGCGTCCTACTGCGAACACGGGCCACGAATTGGTAGACGCCTTCGTGTGGGTGAAACCTGGCGGCGAGTCTGATGGCACGTCTGACACCTCAGCCGCGAGGTATGATTATCATTGCGGACTTTCCGACGCACTGCAGCCCGCGCCTGAAGCAGGCCAGTGGTTTCAAGCTTATTTTGAACAGCTGTTGACAAACGCAAACCCCCCTTTCTGA

	AoCELB
	ATGATATGGACCTTAGCTCCCTTTGTCGCCTTGCTACCTCTTGTAACGGCTCAGCAAGTAGGAACGACCGCGGATGCCCATCCCAGACTTACCACCTACAAGTGTACTTCCCAGAACGGCTGTACTCGTCAAAATACAAGCGTGGTATTGGATGCCGCCACCCATTTCATCCACAAAAAAGGGACTCAAACCAGCTGTACGAACTCCAACGGACTAGATACCGCAATTTGTCCTGACAAGCAGACCTGCGCGGACAACTGTGTGGTAGATGGAATCACTGATTACGCTAGTTATGGAGTGCAAACAAAAAATGACACACTAACGTTACAACAGTATTTACAGACCGGTAATGCCACGAAATCATTGAGCCCAAGAGTATATTTGCTTGCAGAGGACGGGGAGAATTACTCAATGCTGAAATTATTAAACCAAGAGTTCACCTTTGATGTGGACGCGTCAACACTTGTCTGTGGTATGAATGGTGCATTGTACCTAAGCGAGATGGAAGCTAGTGGCGGCAAGAGTAGCCTAAATCAAGCTGGTGCTAAGTACGGAACCGGATATTGCGATGCTCAATGCTACACTACGCCTTGGATCAACGGAGAGGGGAATACTGAATCAGTAGGGAGCTGCTGCCAGGAGATGGACATCTGGGAGGCGAATGCACGTGCAACGGGCCTTACGCCCCACCCTTGCAACACGACGGGTTTGTATGAGTGTTCAGGGTCCGGGTGTGGAGATTCTGGCGTTTGTGATAAAGCTGGATGTGGTTTTAACCCTTACGGATTGGGTGCAAAAGATTACTACGGGTACGGCTTAAAAGTAAACACCAACGAAACCTTTACCGTCGTCACCCAATTCCTAACAAACGATAACACCACAAGTGGGCAGCTAAGTGAAATCAGGAGACTATATATACAAAACGGACAGGTCATTCAAAATGCAGCGGTGACCTCCGGTGGAAAGACAGTGGACTCAATTACGAAGGACTTCTGTTCAGGAGAGGGCTCCGCGTTTAACAGATTGGGTGGGCTTGAAGAAATGGGTCACGCTTTGGGTAGGGGGATGGTTTTAGCGTTGTCCATTTGGAACGATGCTGGGAGCTTCATGCAATGGCTTGACGGTGGTAGTGCCGGACCCTGCAACGCGACTGAGGGCAATCCGGCCTTAATAGAAAAACTGTATCCGGATACACACGTAAAATTCAGTAAAATTAGATGGGGAGATATAGGCTCCACTTATAGGCACTGA

	RfGH5_4
	ATGATATGGACCTTAGCTCCCTTTGTCGCCTTGCTACCTCTTGTAACGGCTCCTGTATCAGAGTTTGACGCGATCGCAGCTTCCAATATGACGGCGAGTCAGATTACGCAGGAGATGAAAATTGGCTGGAATTTGGGCAACACTTTAGACGCATATGGCGGCACCGCGAAGGGGGTTGCGACAGAGACGAGTTGGGGAAATCCGAAAACTACAAAAGCTATGATTGATGCCGTAAAGGCAAAGGGTTTTAACACTGTAAGGATCCCAACTACGTGGTTCCCTCACCTAGACGGGTCCAACAATATCGACTCTGCATGGATGGCTAGGGTAAAAGAAGTTGTGGATTATTGCATAGACAATGACATGTACGTCATTTTAAATCTTCACCACGAAGAGTGGGTGGACCGTCCCGATTTAGGGTCAGCATATAATGAGATGCAGCCAAAATTTACGAAAATTTGGAGCCAAATTGCTGATGCTTTCAAAGATTATGATCAACATCTAATCTTCGAGAGTATGAACGAGCCCCGTGCAAAGGGAACAGATCACGAATGGTGGGGCCCGCAGCAGTCCGAAGTGGATACGATCAACAAATTAAATCAGGATTTTGTAAAATTAATTAGGTCATCAGGAAGCGCCAACAACAAGAACCGTCTACTGATGATTCCCGGATATTGCGCCAGCGCGGACCAGACGATGTTTAGTAAAATTCAAGTTCCTTCTGATAACATGGTCGCCATCTCAATACATGCTTATGTACCTTACGACTTCACCATGAACACCGCAGTATCAGACCACAGCACCTTCTCCACAAAGTACTCTAGCAGTCTAAATCAGACACTTGAATCAATACGTAATACTTTCACATCAAAAGGCATCCCAGTAGTAATAGGAGAGTTCGGCACATCAAACTTTGGCAATACCGAAGCTAGAGTAAAGTGGGCTGAACAGTATATGAGAACAACAAAAGAGATGGGCATCCCCTGTGTTTTATGGGACAATAACGTAATTAATGCACCATCTAGTGCTGGAGAATGCCACGGCTATCTAAACAGAAGCAATTTAACATGGTACACCGAAAGCGAGCCAGTTGTGAATAAAATGATGGAGGTTCTTGGGGTCTAA

	cdt1
	ATGAGCAGCCATGGGAGCCACGACGGTGCGTCTACGGAAAAACACTTAGCGACCCATGATATTGCTCCAACCCACGATGCAATTAAAATAGTCCCTAAAGGGCACGGACAGACGGCTACAAAGCCTGGCGCGCAAGAGAAGGAAGTAAGGAACGCGGCTCTTTTTGCTGCCATTAAAGAGTCAAATATCAAGCCCTGGAGCAAGGAGTCCATACATCTATACTTTGCGATATTTGTCGCTTTCTGTTGCGCCTGTGCAAATGGTTACGATGGCTCCCTAATGACTGGTATAATCGCAATGGACAAGTTTCAAAACCAGTTTCATACAGGTGACACAGGCCCAAAAGTTAGTGTCATTTTTTCCCTTTATACAGTAGGTGCCATGGTGGGTGCACCGTTTGCTGCTATCCTTTCCGACCGTTTCGGGCGTAAAAAGGGAATGTTTATTGGGGGAATTTTCATTATCGTCGGGAGCATAATCGTTGCTTCCTCTAGTAAGTTAGCCCAATTTGTCGTTGGCAGGTTTGTACTTGGCCTTGGAATTGCAATTATGACGGTCGCTGCGCCAGCGTACAGTATTGAGATCGCCCCTCCCCACTGGAGAGGTAGATGCACAGGATTCTATAATTGTGGATGGTTTGGTGGAAGTATTCCCGCAGCATGCATAACCTATGGCTGCTATTTCATCAAATCAAATTGGAGTTGGAGAATTCCTCTAATACTTCAAGCGTTTACATGCCTAATTGTCATGTCCAGTGTCTTTTTTCTTCCCGAATCTCCCAGATTCTTATTCGCGAATGGTAGGGACGCTGAGGCCGTTGCGTTCCTAGTAAAATACCACGGTAATGGAGACCCGAACAGTAAGCTAGTACTTTTGGAAACCGAAGAGATGAGAGATGGGATAAGAACTGATGGCGTGGATAAAGTATGGTGGGATTATAGACCCTTGTTTATGACCCATAGTGGAAGATGGAGGATGGCACAAGTACTGATGATATCAATCTTTGGTCAGTTTTCTGGTAATGGTTTGGGCTATTTCAACACTGTTATTTTTAAAAATATTGGAGTTACTAGCACCTCTCAACAACTGGCCTATAACATCTTAAACTCCGTTATTTCCGCCATCGGCGCACTAACGGCGGTCTCTATGACAGATAGGATGCCAAGGAGAGCTGTTCTTATCATAGGTACATTTATGTGCGCCGCCGCTCTTGCGACAAACAGCGGACTTAGTGCCACGCTTGACAAACAGACCCAACGTGGGACGCAGATCAATTTAAATCAGGGTATGAATGAGCAAGATGCTAAGGACAACGCATACCTTCATGTGGACTCCAACTATGCGAAAGGAGCACTTGCTGCCTATTTCCTTTTTAATGTGATCTTTAGTTTCACCTACACCCCGCTACAGGGAGTTATTCCTACGGAGGCTTTGGAAACGACTATAAGAGGGAAAGGCCTTGCATTGTCAGGTTTCATTGTAAATGCCATGGGTTTTATAAATCAATTCGCCGGGCCAATAGCCCTTCATAACATCGGTTACAAGTATATCTTTGTTTTTGTTGGTTGGGATCTTATCGAAACCGTCGCATGGTACTTCTTCGGGGTTGAGAGTCAGGGAAGAACTCTTGAGCAGTTAGAATGGGTTTACGACCAACCAAATCCTGTGAAAGCAAGCTTAAAAGTGGAAAAAGTGGTGGTGCAAGCGGATGGCCATGTCAGCGAGGCTATAGTTGCCTAA

	gh1-1
	ATGAGCTTGCCCAAGGATTTCTTGTGGGGGTTTGCAACGGCAGCTTACCAAATCGAAGGAGCTATCCATGCCGACGGGAGAGGACCATCCATATGGGATACCTTTTGTAATATTCCGGGGAAAATCGCGGACGGTAGCAGCGGCGCAGTGGCATGTGATTCCTACAATAGGACAAAGGAGGATATTGATCTATTAAAGAGCTTAGGGGCTACGGCTTATAGATTTTCCATCTCCTGGAGCAGAATAATTCCAGTTGGCGGACGTAACGATCCTATAAATCAAAAGGGTATAGATCACTATGTGAAGTTCGTCGATGATCTGTTGGAGGCAGGAATCACGCCGTTCATCACACTGTTTCACTGGGATCTACCGGACGGTCTGGACAAACGTTACGGAGGGTTGCTGAATAGGGAGGAGTTCCCCTTGGATTTTGAGCACTACGCTAGGACCATGTTCAAAGCGATCCCGAAATGCAAGCACTGGATTACCTTCAACGAACCATGGTGTTCATCAATATTGGGATATAATAGTGGTTATTTTGCCCCCGGCCACACTTCTGATCGTACTAAATCACCCGTGGGTGACTCCGCACGTGAGCCCTGGATCGTTGGGCATAATCTTCTGATCGCCCATGGTAGGGCCGTCAAGGTCTATAGAGAAGATTTTAAGCCAACTCAGGGCGGGGAGATAGGGATCACTCTTAACGGGGATGCCACATTGCCTTGGGATCCCGAGGATCCATTGGACGTAGAAGCATGCGACAGGAAAATTGAATTCGCGATAAGTTGGTTTGCCGATCCGATCTATTTCGGAAAGTACCCAGACAGCATGAGAAAACAGCTAGGCGATAGATTACCCGAATTCACTCCAGAGGAAGTGGCACTTGTGAAGGGCAGCAACGATTTTTACGGTATGAATCACTATACCGCCAATTATATTAAACATAAGAAAGGTGTTCCACCCGAAGACGATTTCTTAGGGAATCTTGAAACGTTATTTTATAATAAAAAGGGTAACTGCATCGGTCCGGAGACCCAGTCTTTCTGGCTTAGGCCGCACGCGCAAGGTTTCCGTGATCTGCTAAACTGGCTTAGTAAACGTTACGGCTATCCTAAAATTTATGTTACAGAGAATGGCACATCTTTGAAAGGGGAAAATGCCATGCCACTAAAGCAGATTGTGGAAGATGACTTTCGTGTCAAGTATTTTAACGATTATGTAAATGCCATGGCCAAGGCTCACAGCGAAGATGGCGTTAACGTAAAGGGGTATCTTGCATGGTCACTGATGGACAATTTTGAATGGGCGGAGGGATATGAAACAAGATTCGGTGTGACGTACGTCGATTACGAGAACGACCAAAAGCGTTATCCAAAAAAGTCAGCAAAAAGTCTGAAACCTCTGTTCGACTCCTTGATTAAAAAAGATTAA

	HAC1i
	ATGGAAATGACTGATTTTGAACTAACTAGTAATTCGCAATCGAACTTGGCTATCCCTACCAACTTCAAGTCGACTCTGCCTCCAAGGAAAAGAGCCAAGACAAAAGAGGAAAAGGAACAGCGAAGGATCGAGCGTATTTTGAGAAACAGAAGAGCTGCTCACCAGAGCAGAGAGAAAAAAAGACTACATCTGCAGTATCTCGAGAGAAAATGTTCTCTTTTGGAAAATTTACTGAACAGCGTCAACCTTGAAAAATTGGCTGACCACGAAGACGTGTTGACTTGCAGCCACGACGCTTTTGTTGCTTCTCTTGACGAGTACAGGGATTTCCAGAGCACGAGGGGCGCTTCACTGGACACCAGGGCCAGTTCGCACTCGTCGTCTGATACGTTCACACCTTCACCTCTGAACTGTACAATGGAGCCTGCGACTTTGTCGCCCAAGAGTATGCGCGATTCCGCGTCGGACCAAGAGACTTCATGGGAGCTGCAGATGTTTAAGACGGAAAATGTACCAGAGTCGACGACGCTACCTGCCGTAGACAACAACAATTTGTTTGATGCGGTGGCCTCGCCGTTGGCAGACCCACTCTGCGACGATATAGCGGGAAACAGTCTACCCTTTGACAATTCAATTGATCTTGACAATTGGCGTAATCCAGAAGCGCAGTCAGGTTTGAATTCATTTGAATTGAATGATTTCTTCATCACTTCATGA
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