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Fig. S1. 3C-'H HSQC contour relative abundance of pCA (p-coumarate), FA (ferulate), and I
(cinnamyl alcohol) over the total aromatics (S+G+H) of lignins isolated from aerial roots, nodes,

and internodes of vanilla.
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Fig. S2. BC-H HSQC 2D NMR spectra revealing polysaccharide anomerics of acetylated CEL

i1solated from aerial roots, nodes, internodes, and seeds of vanilla. Unlabeled contours remain

uncertain or unidentified.



Manually cut vanilla tissues \
(d=~1cm)

Solvent extraction:
Toluene/ethanol=2/1 (v/v), 24 h
Acetone, 12 h

Extracted and air-dried tissues ]

Wiley milling: 40 meshes (~0.4 mm)
Planetary ball milling: 580 rpm, 1.5 h

Milled tissues (~10 um) ]

Enzymatic hydrolysis and centrifugation:
Acetate buffer, pH 5.0, 20 mM
Cellic® CTec2 and HTec2, 50°C, 48 h

[ Solid (Lignin-enriched) residue ]

Dioxane/water extraction:
96/4 (v/v); 24 h; repeat once
Centrifugation

l Soluble fraction

Cellulolytic enzyme lignin (CEL) ]

Concentrated & freeze-dried

l Insoluble residue

[ Residual enzyme lignin

Fig. S3. Cellulolytic enzyme lignins (CEL) isolation from vanilla tissues. Inset pictures: vanilla

tissues before (first row) and after (second row) solvent extraction.



Table S1 Assignments of the 13C—'H correlation signals in the HSQC spectra of the lignins.

Labels S¢/8y (ppm) Assignment

Bs 53.2/3.47 Cg/Hg in B-5' phenylcoumaran substructures (B)

Cs 53.6/3.06 Cg/Hg in B-B' resinol substructures (C)

OMe 55.5/3.71 C/H in methoxyls

A, 59.8/3.36 & 3.58 C,/H, in normal (y-hydroxylated) B-O-4' substructures (A)
Fg 59.5/2.78 Cg/Hg in spirodienone substructures (F)

I, 61.5/4.10 C,/H, in cinnamyl alcohol end-groups (1)

B, 62.5/3.75 C,/H, in B-5' phenylcoumaran substructures (B)

A, 62.8/3.70 C,/H, in y-acylated B-O-4' substructures (A’)

C, 71.0/3.80 &4.17 C,/H, in B-B' resinol substructures (C)

A /A", 71.5/4.75& 71.9/4.89 Co/Hq in B-O-4' substructures (A, A’) -G&-S, respectively
Kq 75.1/5.22 C./H, in benzodioxane (K)

Ks 75.3/4.93 Cg/Hg in benzodioxane (K)

Fg 77.0/4.39 Cg/Hg in spirodienone substructures (F)

E, 78.1/4.12 C./Hq in o,B-diaryl ether substructures (E)

Fqo 81.3/5.07 C./Hq in spirodienone substructures (F)

A'gs) 83.6/4.33 Cg/Hg in y-acylated B-O-4' substructures linked to an S unit (A’)
D, 83.1/4.79 C./Hq in 5-5' dibenzodioxocin substructures (D)

Agie) 83.6/4.31 Cp/Hg in B-0-4' substructures linked to a G unit (A)

C. 84.9/4.66 C./Hq in B-B' resinol substructures (C)

Ags) 86.1/4.13 Cp/Hg in B-0-4' substructures linked to an S unit (A)

B, 86.9/5.46 Co/Hq in B-5' phenylcoumaran substructures (B)

Ts 94.1/6.54 Cg/Hg in tricin units (T)

Te 98.8/6.21 Co/Hg in tricin units (T)

Sy/6 103.9/6.72 C,/H, and C¢/Hg in etherified syringyl units (S)

Tr/e 104.1/7.30 Cy/Hy and Cg/Hg in tricin units (T)

Ts 104.8/7.04 C3/Hs in tricin units (T)

J2/6(5) 106.5/7.05 C,/H, and C¢/Hg in cinnamaldehyde end-groups in S units (J)
G, 110.9/6.99 C,/H, in guaiacyl! units (G)

FA, 111.2/7.31 C,/H, in ferulic acid units (FA)

pCAg+FA;  113.5/6.27 Cg/Hg in p-coumarate (pCA) and ferulate (FA)

Gs 115.1/6.71 & 6.97 Cs/Hs in guaiacyl units (G)

Gg 118.9/6.78 Ce/Hg in guaiacyl units (G)

FA, 122.5/7.09 Ce/Hg in ferulic acid units (FA)

3 126.2/6.77 Cg/Hg in cinnamaldehyde end-groups (J)

Is 128.2/6.24 Cg/Hg in cinnamyl alcohol end-groups (1)

Iy 128.4/6.44 Cg/Hg in cinnamyl alcohol end-groups (1)

Jo 153.1/7.59 C./Hq in cinnamaldehyde end-groups (J)




