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Figure S1​. O 1s X-ray absorption spectra of the acetone extract of the knotwood (black line with circles), of 
hydroxymatairesinol (HMR, red line with squares), of the tissue culture lignin (blue line with triangles), milled wood 
lignin (green line with triangles). The spectra of HMR and the tissue culture lignin have been adopted from Huttula ​et al​. 
(Huttula 2018). 



 

Figure S2.​ ​(a)​ Cryosectioned Norway Spruce knotwood imaged at 350 eV photon energy.​ (b)​ Average image of energy 
range 284.0-287.5 eV of the ray tracheid/epithelial cell marked with a red rectangle in (a). CC and numbers 1-5 indicate 
the approximate regions from which the representative spectra for cell corner and compound middle lamella and cell 
wall regions were extracted. Asterisk (*) indicate the axial tracheids surrounding the ray tracheid.  ​(c)​ Cluster analysis of 
(b). ​(d)​ C 1s XAS assigned to red, green, and teal clusters drawn with corresponding colors. ​(e)​ C 1s XAS assigned to 
violet, blue, and brown clusters drawn with corresponding colors. The inset shows the fingerprint region for aromatic 
compounds enlarged.  

An STXM measurement at C 1s edge of a cryosectioned ray tracheid or a resin duct epithelial cell                  
surrounded by axial tracheids. A cutting surface of a longitudinal cell wall revealed a small deposit with a                  
dehydroabietic acid-type spectrum (Figure S2e). The spectral analysis shows that the longitudinally cut wall              
is only slightly lignified (Figure S2d), but contains hemicellulose/cellulose-like spectra (Huttula et al. 2018).              
Instead, the surrounding transversely cut cell walls were lignified. The S2 layer of the ray tracheid/epithelial                
cell is thinner than that of the axial tracheid. C 1s XAS spectral fitting revealed that the lignin content in the                     
thinner wall is approximately 40-45 % (regions where spectra were extracted are marked with 1 and 2 in                  
Figure S2b). In the cell walls of axial tracheids, three regions were selected for the fitting. The ones closer to                    
the compound middle lamella (3 and 4 in Figure S2b) gave an approximate lignin content of 47-49 %,                  
whereas region 5 close to the axial tracheid lumen gave lignin content of approximately 27-32 %. 

 

 


