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1.1 Antibodies 

For Western Blotting analysis, the following primary antibodies were used: anti-nucleolin (Abcam 

ab22758, 1:1000), anti-β-catenin (Sigma C2206, 1:1000), anti-non-phospho (active) β-catenin (Cell 

Signaling #8814, 1:1000), anti-GFP (Santa Cruz sc-9996, 1:200), anti-Cyclin D1 (Cell signaling #2978, 

1:1000), anti-phospho-Ser9-GSK3β (XX, 1:500) and anti-β-actin HRP (Sigma A-5441, 1:10000). Anti-

rabbit IgG HRP (Jackson 111-035-144, 1:10000) and anti-mouse IgG HRP antibodies (Jackson 705-065-

147, 1:10000) were used as secondary antibodies. For immunofluorescence, the following primary 

antibodies were used: anti-non-phospho (active) β-catenin (Cell Signaling #8814, 1:800) and anti-Cyclin 

D1 (Cell signaling #2978, 1:800). Anti-rabbit IgG Alexa Fluor 488 antibody (Thermo Scientific A-21206, 

1:400) was used as secondary antibody. 

 

1.2. Pull-down with biotinylated-N6L 

Synthesis of N6L is carried out as previously described (Destouches et al., 2011). Biotinylated-N6L 

was prepared by inducing a disulfide bond between biotin and Cys-N6L (Destouches et al., 2011). 

Increasing concentrations of biotinylated-N6L were incubated on mPDAC and MIA PaCa-2 cells at 

room temperature for 45 minutes. A subcellular extra-nuclear lysis was performed as described in 

(Callebaut et al., 1996) to harvest membrane and cytoplasmic proteins while excluding nuclear proteins. 

The affinity-purification assay based on streptavidin sepharose beads (GE Healthcare, Life Sciences, 17-

5113-01) and biotinylated-N6L was performed on 1 mg of protein extract. Biotin alone was used as 

negative control. Protein complexes were eluted, separated by 8% SDS-PAGE and colored by 

Commassie blue. 

 

1.3. Proteomic analysis 

Each band of the SDS-PAGE of biotinylated-N6L pull-down was submitted to in-gel digestion by 

using Trypsin 3% (Sigma) after performing a reduction of disulfide bonds with DTT and cysteine 

alkylation with iodoacetamide. Resulting peptides were extracted and analyzed on a nanoLC-C18/MS 

system, a nanoAcquity UPLC (Waters) coupled to a SYNAPT G2-Si High Definition Mass Spectrometer 

(Waters) equipped with a nano-electrospray ionization source operating in a positive mode. In the 

nanoAcquity UPLC system, samples were desalted through a C18 trapping column (NanoACQUITY 

Symmetry C18, 20mm, 180µm, 100Å , 5µm, Waters) before separating peptides according to their 

hydrophobicity on a C18 reverse phase nano-column (nanoACQUITY peptide BEH C18, 100 mm, 

100µm, 130Å , 1.7µm, 100µm, Waters). The SYNAPT G2-Si High Definition mass spectrometer was 

operated in MSE mode, a mode in which the MSE technology uses the high-efficiency T-Wave ion 

mobility cell to fractionate ions according to their charge states/shapes, and improve sensitivity and 



specificity of the analysis. Identification of peptides and resulting proteins was performed by analyzing 

MS and MSE data with PLGS software (Protein Lynx Global Server, version 3.1, Waters) and the 

UniprotKB/Swissprot database (Release-2019_02) and by considering: carboamidomethylation as a 

fixed modification, oxidation of methionine as a variable modification, 1 missed cleavage allowed, lock 

mass for charge 3 of ionized leucine enkephalin (m/z 556.2771 ± 0.25 u), mass precursor tolerance: 

automatic and fragment ion tolerance: automatic. Only proteins matching with the following criteria 

were retained as identified: a PLGS confident score equal to 2, a minimum of 2 unique peptides 

(Supplementary Table 1) for a FDR (False Discovery Rate) of 4%. Non-specific proteins found in the 

negative control (biotinylated control) were subtracted from the list of the specific proteins interacting 

with N6L. This complete analysis was performed in duplicates. Proteins exclusively identified in N6L 

pull-down samples for both duplicates were retained as N6L partners. A network of these N6L protein 

partners in PDAC (N6L interactome in Supplementary Figure 2) was built by using Cytoscape software 

(version 3.8.0) (Shannon et al., 2003) with StringApp v1.5.1 and STRING database (Doncheva et al., 

2019). Gene ontology of this network was obtained by using Cytoscape software with ClueGO (version 

2.5.6) / CluePedia (version 1.5.6) applications (Bindea et al., 2013, 2009). WikiPathway (Kutmon et al., 

2016) was used to build the Wnt pathway into Cytoscape and to establish the connection of Wnt 

pathway with N6L network. 

 

1.4. TMA staining and analysis 

An immunohistochemical staining was performed with anti-active -catenin antibody using standard 

protocol in 45 human PDAC included in a tissue microarray (TMA) paraffin block. Immunostaining, 

was performed using an automatized technique (Streptavidin-peroxydase with an automate Bond Max, 

Leica), and slides were counterstained with hematoxylin. Images were taken by the by Scanner Aperio 

Scanscope CS. Analysis of active -catenin staining was performed by a score determination 

corresponding to the intensity of the labeling of tumor cells from 0 to 3 (0, no staining; 1, low staining; 

2, moderate staining; 3, high staining) in each spot. The final score for each tumor was the average of 

the scores obtained for each spot available by tumor. 
  



 

Figure S1: Biotinylated-N6L pull-down. 



 

Figure S2: N6L interactome. 



 

Figure S3. MIAPA Ca2 and Panc-1 cell comparison. 
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Supplementary Figure S3. MIA PaCa-2 and Panc-1 cell comparison.

(A) The cell lysate of the extranuclear cellular fraction (input) and the biotinylated N6L pull-down of Panc-1 cells 

were analyzed by Western Blotting with anti-nucleolin and b-catenin antibodies. (B and C) Western Blotting of active 

and total b-catenin of MIA PaCa-2 and Panc-1 cells stimulated by Wnt3a-CM at the indicated different time points. 

(D) Immunofluorescence staining of b-catenin in Panc-1 (upper) and MIA PaCa-2 (down) cells stimulated or not by 

Wnt3A by using an anti-b-catenin antibody. Nuceli were stained by DAPI. In MIA PaCa2 cells, b-catenin localizes to 

the nuclei after stimulation with Wnt3A (arrows) wile in Panc-1 cells, b-catenin was already present in the nuclei 

of unstimulated cells



 

Figure S4. Active -catenin staning in PDAC patients. 
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Supplementary Figure S4.

Human PDAC included in a TMA was immunostained with an 

anti-non-phosphorylated β-catenin antibody and scored as high 

(A), intermediate (B), low (C) or negative (see Materials and 

Methods). Active β-catenin was highly expressed by tumoral ducts 

(arrowhead in A).



Table S1: Mass-spectometry analysis of N6L pull-down proteins. 

 



 
 

 



Table S2: Gene onthology (GO) analysis of N6L pull-down proteins. 
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