Evaluation effect of recombinant lytic polysaccharide monooxygenases added to Aspergillus fumigatus var. niveus cocktail in saccharification of sugarcane bagasse
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Supplementary Table 1: Oligonucleotides used to amplify the genes encoding the proteins from T. thermophilus TtLPMO9H, TtLPMO9O and TtLPMO9D genes.  Regions for assembly in pEXPYR vector are indicated by lowercase.
	Primer name
	Sequence 5’ to 3’


	TtLPMO9H fwd 
	cattacacctcagcaATGTCCAAGGCCTCTGCTCTCCTCGCTGGC

	TtLPMO9H rev
	gtcccgtgccggttaTTACAAACACTGGGAGTACCACTCGTTGAG

	TtLPMO9O fwd
	cattacacctcagcaATGCCGCCACCACGACTGAGCACCCTCCTT

	TtLPMO9O rev
	gtcccgtgccggttaCTACCCGCGAAAGTTCCTTCCGTACCTCC

	TtLPMO9D fwd
	cattacacctcagcaATGTACCGCACGCTCGGTTCCATTGCCCTG

	TtLPMO9D rev
	gtcccgtgccggttaTTAGGCCTGGAAAGCGCGAGCCTTGGCGGA




Supplementary Table 2: Sequences of AA9 LPMOs proteins from different filamentous fungi analyzed by bioinformatics, correlating identification name, microorganism, PDB id, GenBank accession number, amino acid number and predicted signal peptide extension.







	Identification
	Microorganisms
	PDB id
	Accession number
	#aa
	Signal Peptide

	TtLPMO9H
	T. thermophilus
	-
	XP_003661787
	342
	19

	TtLPMO9O
	T. thermophilus
	-
	XP_003663657
	338
	22

	TtLPMO9D
	T. thermophilus
	5UFV
	XP_003661910
	255
	17

	HjLPMO9A
	T. reesei
	5O2X
	G0R6T8
	344
	21

	AfAA9B
	A. fumigatus
	6H1Z
	Q4WP32
	250
	21

	CvAA9
	C. virescens
	5NLT
	A0A223GEC9
	274
	22

	HjAA9B
	T. reesei
	2VTC
	Q7Z9M7
	249
	19

	LsAA9A
	L. similis
	5ACF
	A0A0S2GKZ1
	254
	19

	NcAA9A
	N. crassa
	5FOH
	Q7S439
	322
	15

	NcAA9C
	N. crassa
	4D7U
	Q7SHI8
	359
	16

	NcAA9F
	N. crassa
	4QI8
	Q1K4Q1
	231
	17

	NcAA9M
	N. crassa
	4EIS
	Q7SA19
	238
	16



Supplementary Table 3: Domains and glycosylation analyses of TtLPMO9H, TtLPMO9O and TtLPMO9D.












	
	                   Domains e-value
	Glycosylations

	Sequence
	Auxiliary activity 9
	CBM 1
	O-Gly
	N-Gly

	TtLPMO9H
	4.5e-70
	4.5e-70
	29
	1

	TtLPMO9O
	4.7e-51
	 -
	16
	4

	TtLPMO9D
	1.0e-57
	 -
	3
	2





Supplementary Table 4: Experimental design generated by Design-Expert software.  The experimental design was used to evaluate the influence of TtLMPO9H, TtLPMO9O and TtLPMO9D on AFUMN secretome saccharification and assess the effect of the addition of ascorbic acid as electron donor in the reaction.  Secretome and LPMOs concentration was used in a range of 80-100% and 0-20% of total protein content, respectively. Sugar release in 72h was the response variable, and it was quantified in mg/ml.
	[bookmark: _Hlk102392690]Run
	Secretome (%)
	TtLPMO9H
(%)
	TtLPMO9O
(%)
	TtLPMO9D
(%)
	Asc. Acid
(mM)
	Glucose
(mg/ml)

	1
	80
	0
	20
	0
	0.5
	0.40

	2
	85
	5
	5
	5
	0.75
	0.15

	3
	90
	10
	0
	0
	1.0
	1.11

	4
	80
	20
	0
	0
	0
	0.84

	5
	90
	10
	0
	0
	1.0
	1.05

	6
	90
	0
	0
	10
	0
	0.64

	7
	90
	0
	10
	0
	0.5
	0.49

	8
	90
	0
	0
	10
	1.0
	0.70

	9
	100
	0
	0
	0
	0.25
	0.10

	10
	80
	0
	0
	20
	0
	0.35

	11
	80
	20
	0
	0
	0.25
	1.05

	12
	80
	0
	0
	20
	0
	0.32

	13
	100
	0
	0
	0
	1.0
	0.30

	14
	80
	10
	10
	0
	0.5
	0.19

	15
	80
	0
	20
	0
	0
	0.53

	16
	80
	0
	0
	20
	0.5
	1.01

	17
	80
	0
	20
	0
	0
	0.54

	18
	80
	10
	0
	10
	0
	0.00

	19
	90
	0
	0
	10
	0.5
	0.00

	20
	80
	0
	0
	20
	1.0
	0.22

	21
	80
	0
	20
	0
	1.0
	0.35

	22
	80
	10
	0
	10
	1.0
	0.33

	23
	80
	20
	0
	0
	0.5
	0.18

	24
	80
	10
	10
	0
	1.0
	0.23

	25
	90
	0
	10
	0
	1,0
	0.15

	26
	90
	10
	0
	0
	0.5
	0.64

	27
	80
	10
	10
	0
	0
	1.02

	28
	90
	10
	0
	0
	0
	1.14

	29
	80
	10
	0
	10
	0.5
	0.52

	30
	80
	0
	0
	20
	1.0
	0.30

	31
	80
	20
	0
	0
	1.0
	0.76

	32
	80
	0
	10
	10
	0.5
	0.31

	33
	100
	0
	0
	0
	0
	0.05

	34
	80
	0
	20
	0
	1.0
	0.37

	35
	100
	0
	0
	0
	0.75
	0.23

	36
	90
	0
	10
	0
	0
	1.62

	37
	80
	0
	10
	10
	0
	1.01

	38
	85
	5
	5
	5
	0.25
	0.49

	39
	80
	0
	10
	10
	1.0
	0.25

	40
	100
	0
	0
	0
	0.5
	0.43





Suplementary Table 5: ANOVA for a reduced quadratic model correlating the variables: AFUMN secretome (A), TtLPMO9H (B), TtLPMO9O (C), TtLPMO9D (D), and ascorbic acid as an additional factor (E) in glucose release.
	Source
	Sum of Squares
	Degree of freedom
	Mean Square
	       F-Value
	p-value



	Model                      5.10	27	0.19	5.15	0.0024	
  Linear Mixture        0.41	3	0.14	3.71	0.0426
	AB	                         0.037	1	0.037	1.00	0.3363
	AC	                         0.012	1	0.012	0.33	0.5755
	AD	                           0.38	1	0.38	10.31	0.0075
	AE	                         0.039	1	0.039	1.06	0.3234
	BC	                         0.069	1	0.069	1.87	0.1964
	BD                          0.30	1	0.30	8.11	0.0147
	BE	               6.488E-003	1	6.488E-003	0.18	0.6815
	CD	                          0.14	1	0.14	3.87	0.0728
	CE	                         0.032	1	0.032	0.86	0.3712
	DE	               4.529E-004	1	4.529E-004	0.012	0.9134
	ABE	             7.438E-003	1	7.438E-003	0.20	0.6605
	ACE	                        0.86	1	0.86	23.57	0.0004
	ADE	             1.846E-003	1	1.846E-003	0.050	0.8263
	BCE	                        0.16	1	0.16	4.31	0.0601
	CDE                       0.19	1	0.19	5.06	0.0441
	AE2	                        0.018	1	0.018	0.48	0.5001
	BE2	                        0.084	1	0.084	2.29	0.1565
	CE 2                              1.071E-003	1	1.071E-003	0.029	0.8672
	DE2	                          0.56	1	0.56	15.16	0.0021
	ABE2	                      0.086	1	0.086	2.34	0.1517
	ACE2	                        0.10	1	0.10	2.86	0.1168
	ADE2	                       0.64	1	0.64	17.52	0.0013
	BCE2	                     0.040	1	0.040	1.09	0.3167
	CDE2	                      0.24	1	0.24	6.62	0.0244
	Residual                 0.44	12	0.037
	   Lack of Fit          0.44	7	0.062	63.77	0.0001 
      	Pure Error    4.876E-003	5	9.753E-004
	  Total                   5.54	39
      
   R-Squared = 0.9205


