
Methods and Material 

Electron density map calculation: 

The model 3DLS was modified by deleting the loop residues (W1040-T1050) and all hetero-

atoms including water, ADP and Magnesium atoms. Random shifts were then applied to all 

atoms of the model (average shift 0.2 Angstroms) and the resulting model was refined with 

REFMAC5, using a maximum likelihood target function and Engh and Huber geometric 

restraints. The resulting electron density maps indicate clearly the positions 

of the missing atoms, including the loop residues (W1040-T1050) of chain A and the 

ADP ligand - see the attached electron density figures superimposed on the refined model 3DLS 

which includes these atoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure Legends 

Supplementary Figure 1:  Structural comparison of PASK, PIM1 (PDB: 2BZK) and PKA (PDB: 1ATP) 

kinase domains. While the three structures show high similarity globally, PASK and PIM1 differ 

significantly from PKA in the N-terminal lobe (upper domain) due primarily to the additional βH1/βH2 

β-hairpin shown at the left near the top. 

 

Supplementary Figure 2: Structure based sequence alignment of PASK.  

Structure based sequence alignment of PASK with activation loop phosphorylation dependent (top) and 

activation loop phosphorylation independent (bottom) protein kinases. The PASK structure (PDB ID: 

3DLS) was searched against DaliLite structure database. The final alignment was created using ESPript 

(1).  The tryptophan residue in PASK and the three PIM isoforms (corresponding to Trp1040 in PASK) is 

highlighted in green.  The basic residue at the DFG+3 site in is highlighted in yellow. See text and Fig 4 

for detail for explanation of the presence of basic residue in some activation loop phosphorylation 

indepependent kinases. The tyrosine residue involved in the active kinase conformation (corresponding to 

Tyr1179 in PASK) is highlighted in orange. 

Supplementary Figure 3: Electron Density maps of PASK novel β-hairpin and ADP-Mg2+ complex. 

 [A]. Unbiased electron density map (2Fo-Fc) of β-hairpin contoured at σ 1.5. The position of βH1 and 

βH2 sheet is indicated.  

[B]. Unbiased electron density map (2Fo-Fc) of ADP and Mg2+ ions contoured at σ 1.5. See attached 

supplementary method for description of the procedure used to generate these maps.  

Supplementary Figure 4: Stabilization of GSK3β catalytic loop by phosphate from substrate. 

 

A phosphate ion occupies and functions analogous to phosphorylated serine/threonine in activation loop 

dependent kinases in GSK3β. Phosphate ion forms hydrogen bond with catalytic loop arginine (Arg180) 

and DFG+3 lysine (Lys205) neutralizing positive charged catalytic core and aligning the catalytic residues 

for substrate catalysis. 
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