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• We applied mass spectrometry-based proteomics as a 
systems biology tool to study wood formation and 
secondary cell wall formation in Populus. 

• Our results show that we successfully isolated and 
identified ~6000 proteins from subcellular fractions of 
developing xylem tissue. 

• Nuclear proteome profiling identified several new 
candidate secondary cell wall or wood formation regulator 
proteins. 

• Differential representation of sucrose synthase proteins in 
soluble and predominantly membrane fractions was found 
to be consistent with the knowledge of membrane 
associatedness of certain protein isoforms.  

• Expression support for ~100 predicted, as yet non-
validated, Populus gene models was gathered. 

• The ability to rapidly identify and contrast whole 
proteomes from different cellular fractions across 
treatments and genetic variations is expected to be useful 
in plant systems biology investigations related to DOE 
BER missions.  
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Understanding the molecular pathways of plant cell wall biosynthesis and remodeling is central to 
interpreting biological mechanisms underlying plant growth and adaptation as well as leveraging 
that knowledge towards development of improved bioenergy feedstocks. Here we report the 
application of shotgun tandem mass spectrometry profiling to the proteome of Populus developing 
xylem. Nearly 6000 different proteins were identified from the xylem proteome. In order to identify 
low-abundance DNA-regulatory proteins from the developing xylem, a selective nuclear proteome 
profiling method was developed. Several putative transcription factors and chromatin remodeling 
proteins were identified using this method, such as NAC domain, CtCP-like and CHB3-SWI/SNF-
related proteins. Public databases were mined to obtain information in support ofsubcellular 
localization, transcript-level expression and functional categorization of identified proteins. In 
addition to finding protein-level evidence of candidate cell wall biosynthesis genes from xylem 
(wood) tissue such as cellulose synthase, sucrose synthase and polygalacturonase, several other 
potentially new candidate genes in the cell wall biosynthesis pathway were discovered. Further 
application of such proteomics methods will aid in plant systems biology modeling efforts by 
enhancing the understanding not only of cell wall biosynthesis but also of other plant 
developmental and physiological pathways.  
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