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Figure S1. Molecular weight distributions of untreated Kraft lignin and the resulting treated lignins with SiLA (a) and MtL (b) lac-
cases. SiLA-KL1 and MtL-KL1, 40 IU/g lignin and 90 min; SilA-KL2 and MtL-KL2, 100 IU/g lignin and 240 min.
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Figure S2. FTIR spectra, 2000-600 cm region of untreated Kraft lignin (a) and the resulting treated lignins with SiLA (b, 40 IU/g
lignin and 90 min, SiLA-KL1; d, 100 IU/g lignin and 240 min, SilA-KL2) and MtL (¢, 40 IU/g lignin and 90 min, MtL-KL1; e, 100 IU/g
lignin and 240 min, MtL-KL2) laccases. The bands in each spectra are normalized with regard to the band at 1515 cm..
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Figure S3. 'TH NMR spectra, du 0.0-9.0 ppm, of untreated Kraft lignin (a) and the resulting treated lignins with SiLA (b, SILA-KL1; d,
SiLA-KL2) and MtL (¢, MtL-KL1; e, MtL-KL2) laccases.
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Table S1. Assignment of main lignin and carbohydrates 3C—'H correlation signals in the HSQC
spectra of untreated Kraft lignin and the resulting treated lignins with MtL and SiL.A laccases.

6c/Ou (ppm) Assignment

48.8/3.18 Cp—Hp, diaresinol substructures (B")
49.7/3.34 Cp—Hg, epiresinol substructures (B')
51.8/3.4 Ca—Ha, a-5" condensed substructure (C)
54.0/2.80 Cg-Hp, epiresinol substructures (B')
53.8/3.04 Cp—Hp, resinol substructures (B)
56.0/3.71 C-H, methoxyls (MeO)

60.6/3.40-3.64 Cy—Hy, 3-O-4 substructures (A)
61.8/4.11 Cy—Hy, cinnamyl alcohol end groups (I)
63.4/3.23-3.87  Cs-Hs, xylan

63.6/3.10 C—Hy, aryl-glycerol (AG)

69.3/3.30-3.70
70.1/3.73-4.10
71.4/3.77-4.16
72.3/4.87
73.0/3.07
74.0/4.41
74.3/3.31
74.3/4.43
75.6/3.47
75.9/3.51
81.6/4.75
81.8/4.76
85.5/4.76
85.4/4.62
87.6/4.31
101.9/4.30
104.1/6.60
103.9/6.82
105.0/6.9
107.0/7.30
110.8/6.90
111.3/7.37
115.0/6.72
115.1/6.40-6.80
119.6/6.76
119.7/6.95
120.3/7.23
123.4/7.50
126.4/6.95
126.8/7.40

C,—H,, epiresinol substructures (B')
C,—H,, epiresinol substructures (B')
Cy—Hy, resinol substructures (B)
Co—Ha, -O-4" S unit (A)

Co-Ha, xylan

Ca—Ha, aryl-glycerol (AG)

Cs-Hs, xylan

Co—Ha, Ar—CHOH-COOH units (F)
Coa—Ha aryl-glycerol (AG)

Cs—Hy, xylan

Ca—Ha, spirodienone substructures (E)
Ca—Ha, epiresinol substructures (B’)
C« —Hu, spirodienone substructures (E)
Ca—Ha, resinol substructures (B)
Co—Ha, epiresinol substructures (B’)
C-1, (1-4) B-D-Xylp

C26-H2s, S units (S)

Cr6-Ha, 3,5-tetramethoxy-para-diphenol substructures (S1-11)

Co6~Hzs, S1-G1 / Gs substructures

Cz26-Hz6, oxidized (H-Co=O or HsC-Cs=0) S units (S')

Cz-Hz, G units (G)

Co-Hz, oxidized (H-Ca=O) G units (G’)
Cs5-Hss, p-hydroxyphenyl (H)

Cs—Hs, G units (G)

Ce-Hs, G units (G)

Ce—Hs, 3-dimethoxy-para-diphenol substructures (Gi1)

Cp—Hg, stilbene (SB5g)

Ces—Hs, oxidized (H3C-Ca=0) G units (G"’)
Ca—Ha, stilbene (SB1«)

Ces—Hs, oxidized (H-Ca=0) G units (G’)




