Materials and methods
Plant materials and growth conditions
Arabidopsis thaliana cerk1 seeds (SALK_007193) were obtained from the Arabidopsis Biological Resource Centre (https://abrc.osu.edu/). Col-0 and cerk1 seeds were sterilized for 2 min in 5% (v∕v) bleach solution and 0.1% Tween-20, then rinsed in sterile water. The seeds were incubated at 4˚C for 2 days and transferred to a growth room at 22˚C under a 16h light/8h dark cycle. The plants were grown for 3 weeks in soil before chitosan treatment. cerk1 plants were genotyped by polymerase chain reaction (PCR) (see Supplementary Table 1 for list of primers).
Chitosan preparation and treatment
Low-viscosity chitosan was purchased from Sigma-Aldrich (Oakville, ON, Can). Chitosan was solubilized in glacial acetic acid, then diluted at 100 µg/ml. Arabidopsis leaves were treated by spraying a chitosan solution until fully covered, harvested after 15 min and snap frozen in liquid nitrogen. Control samples were treated with similarly-diluted acetic acid solution. 
Gene expression analysis for verification of chitosan treatment
Total RNA was extracted with the RNeasy Plant Mini Kit (Qiagen, Inc., Valencia, CA, USA) according to the manufacturer’s instructions. RNA quality was assessed by agarose gel electrophoresis and quantified by spectrophotometry. One µg of each sample was reverse transcribed into cDNA with the High Capacity cDNA Archive Kit (Life Technologies, Burlington, ON, Can). Quantitative RT-PCR (RT-qPCR) amplification was undertaken with a Mx3000P Detection system (Agilent Technologies, Santa Clara, CA, USA) using SYBR Green PCR Master Mix (Bioline, London, U.K.). 100 ng cDNA template and 0.4 µM of each primer (listed in Supplementary Table 1) (were used in a final volume of 20µl. The qRT-PCR thermal profile was: 95˚C for 2 min, 40 cycles of 95˚C for 5 s, 58˚C for 10 s, and 72˚C for 5 s. To analyze the quality of dissociation curves, the following program was added after 40 PCR cycles: 95˚C for 1 min, followed by constant temperature increases from 55˚C to 95˚C. The data were analyzed with MxPRO QPCR software. A threshold of 0.2 was selected to obtain cycle threshold (Ct) values. Actin 1 served to normalize all RT-qPCR results. The expression levels of each gene were calculated according to the Ct method. Three technical replicates for each treatment were analyzed. Standard deviation was computed by the error propagation rule.
Preparation of nuclear proteins
To analyze the nuclear proteome content, nuclei were prepared according to the method described by Cheng et al. (2009), with some minor modifications. Briefly, 15 min after treatment, 4g of 3-week-old Arabidopsis leaves were ground in liquid nitrogen. All steps were performed on ice or at 4˚C. Tissues were re-suspended in extraction buffer (20 mM Tris-HCl (pH 7.4), 25% glycerol, 2 mM EDTA, 2.5 mM MgCl2 and 1 mM phenylmethanesulfonylfluoride), then passed through nylon filter mesh of 60 µm and 30 µm (Cedarlane Laboratories, Burlington, ON, Can). The rest of the protocol, consisting of serial centrifugations/resuspensions, was undertaken as described previously. Fractions were collected at each step to control for the purity of the extracts. Nuclei-enriched pellets were re-suspended in 50 mM ammonium bicarbonate and 1% sodium deoxycholate for tryptic digestion. Each experimental condition contains two biological replicates. Proteins in solution were sent on dry ice to the Proteomics platform of Centre de Génomique de Québec, where they were further processed. Protein samples were washed 3 times on Amicon 3kDa column with 50mM ammonium bicarbonate buffer and then dried down. Prior to digestion, proteins were solubilized in 50 mM ammonium bicarbonate buffer containing 1% sodium deoxycholate. Samples were reduced, alkylated and digested with trypsin. Tryptic peptides were desalted on stage tip (C18) and vacuum dried before MS injection. Lyophilized tryptic peptides were re-dissolved in a 0.1% formic acid solution.
Mass spectrometry
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Peptide samples were separated by online reversed-phase (RP) nanoscale capillary liquid chromatography (nanoLC) and analyzed by electrospray mass spectrometry (ES MS/MS). The experiments were performed with a Dionex UltiMate 3000 nanoRSLC chromatography system (Thermo Fisher Scientific / Dionex Softron GmbH, Germering, Germany) connected to an? Orbitrap Fusion mass spectrometer (Thermo Fisher Scientific, San Jose, CA, USA) equipped with a nanoelectrospray ion source. Peptides were trapped at 20 μl/min in loading solvent (2% acetonitrile, 0.05% TFA) on a 5mm x 300 μm C18 pepmap cartridge pre-column (Thermo Fisher Scientific/Dionex Softron GmbH, Germering, Germany) during 5 minutes. Then, the pre-column was switched online with a self-made 50 cm x 75µm internal diameter separation column packed with ReproSil-Pur C18-AQ 3-μm resin (Dr. Maisch HPLC GmbH, Ammerbuch-Entringen, Germany) and the peptides were eluted with a linear gradient from 5-40% solvent B (A: 0,1% formic acid, B: 80% acetonitrile, 0.1% formic acid) in 35 minutes, at 300 nl/min. Mass spectra were acquired using a data dependent acquisition mode using Thermo XCalibur software version 3.0.63. Full scan mass spectra (350 to 1800m/z) were acquired in the Orbitrap with a resolution of 120 000. Each MS scan was followed by acquisition of fragmentation spectra of the most intense ions for a total cycle time of 3 seconds (top speed mode). The selected ions were isolated using the quadrupole analyzer and fragmented by Higher energy Collision-induced Dissociation (HCD). The resulting fragments were detected by the linear ion trap. Dynamic exclusion was set for a period of 20 sec and a tolerance of 10 ppm.

Protein identification and database searching
Peptide masses were measured as described previously. . All MS/MS peak lists (MGF files) were generated using Thermo Proteome Discoverer version 1.4.0.288 (Thermo Fisher). Mgf files were searched against the UniProt Arabidopsis database (release 11/2014 containing 91679 entries) with the Mascot software ((Matrix Science, London, UK; version 2.4.1)). Mascot was searched with a fragment ion mass tolerance of 0.60 Da and a parent ion tolerance of 10.0 PPM. Carbamidomethyl of cysteine was specified as a fixed modification. Pyroglutamate of the n-terminus, deamidation of asparagine and glutamine and oxidation of methionine were specified as variable modifications. Two missed cleavages were allowed. Scaffold (version 4.4.6, Proteome Software Inc., Portland, OR) was used to validate MS/MS based peptide and protein identifications. Protein identifications were accepted if they could be established at greater than 99.0% probability to achieve a FDR of less than 1.0% and contained at least two identified peptides. Proteins/peptides FDR rate was set to 1% or less based on decoy database searching (0.1%). Protein probabilities were assigned by the Protein Prophet algorithm 1. Proteins that contained similar peptides and could not be differentiated based on MS/MS analysis alone were grouped to satisfy the principles of parsimony. The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD003821 and 10.6019/PXD003821 2, 3.  

Three additional datasets were compared: data from the proteomics paper by Bae et al. (2003) on cold-treated Arabidopsis plants and from the Arabidopsis cytosolic proteome report by Ito et al. (2011) were aggregated. We also extracted all Arabidopsis gene identifiers corresponding to predicted/observed nuclear proteins from the Arabidopsis Subcellular Database (SUBA, 4(http://suba3.plantenergy.uwa.edu.au/)5.
Immunoblotting
The purity of the isolated nuclear fractions was controlled by western blotting. Proteins were separated on a 10% sodium dodecyl sulfate-polyacrylamide gel and electrotransferred to PVDF membrane, which were incubated with anti-histone H3 and anti-HSP70c antibodies (both from Agrisera, Vännäs, SWEDEN) for 1 h. Antibody-bound proteins were detected by incubation with secondary antibodies conjugated to horseradish peroxidase in an ECL system (BioRad, Mississauga, ON, Can). 
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