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Figure S1. UniProt Align results of human PI3Ka and mouse PI3Kf} protein sequence.

Comparison of Vps34 structure versus the otherclasses of PI3Ks

Vps34 PI3K Class | PI3K Class Il

(40YS) | 4 (4uPs) B 5 v a B v

F612 M772 M M M F F F

P-loop K613 s773 D D A S N T

L616 K776 M M K A A A

'"d(;c;f'm';g‘;’ket Q620 W780 wlw/|wl|k|«k]|K

Top 1634 1800 [ [ [ M [ [

Bottom Y670 Y836 Y Y Y F F Y

Gate Keeper M682 1848 [ [ [ v v v

Q683 E849 E E E E E Q

F684 V850 v v [ L M M

_ 1685 V851 v v v Vv [ v

Hinge Q686 'T\‘885523‘ sT|lwH|kD| P | P | P

S687 S854 s s A A N D

V688 H855 E D T s A A

Ertrance P689 T856 T T T D E v

D747 $919 D D D D D D

L750 M922 M M M | M M M

Floor

F758 F930 F F F F F F
B
VPS34  (40YS)| 684 F [ Q s v P v A E v L
PI3Ka  (4JPS)| 850 v v R N s H T I M | Q 1 Q
PI3KB  (4BFR) | 847 v v s T s E T I A D | Q
PI3KS  (5083) | 827 v v L H s D T I A N | Q
PI3Ky  (5JHB) | 881 | v K D A T T I A K | Q

Figure S2. Comparison of VPS34 structure versus the other classes of PI3Ks. Residues
surrounding the ligand are listed, with their equivalence in the other kinases (only non-
conserved residues are listed). The color in orange corresponds to identical residues

with VPS34.



Figure S3. The comparisons between the predicted and experimental poses for
PI3Ka (A), and VPS34 (B). The purple sticks represented the experimental pose

extracted from X-ray structure, and the orange sticks represented the docked pose.
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Figure S4. RMSD plots of the protein backbones throughout MD simulations process.
(A) The RMSD line chart for the protein backbones of PI3Ka and VPS34. (B) The
average bar chart for the protein backbones of PI3Ka and VPS34. The average value

was labeled on top of each bar, and the error bar indicated the highest value of RMSD

during the simulation.



Figure S5. Snapshoots of the MD simulated ligand-protein complex at different time
intervals. (A) PI3Ko/Compdl. (B) PI3Ko/Compd2. (C) VPS34/Compdl. (D)
VPS34/Compd2.
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Figure S6. RMSF plots of each residue of PI3Ka and VPS34 obtained from the
equilibrium states of MD simulations. (A) RMSF chart of PI3Ka. (B) RMSF chart of
VPS34. (C) ARMSF chart of PI3Ka. (D) ARMSEF chart of VPS34.
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Figure S7. Ligand Torsion Profile of four complexes. (A) PI3Ko/Compdl. (B)
VPS34/Compdl. (C) PI3Ka/Compd2. (D) VPS34/Compd2.
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Figure S8. Ligand-Protein contacts of PI3Ka/Compd1 complex.
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Figure S9. Ligand-Protein contacts of VPS34/Compd1 complex.
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Figure S10. Ligand-Protein contacts of PI3Ko/Compd2 complex.
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Figure S12. Variation in the ligand’s properties w.r.t time during the 100 ns MD
simulation. (A) PI3Ko/Compdl. (B) VPS34/Compdl. (C) PI3Ko/Compd2. (D)
VPS34/Compd2.
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Figure S13. SASA analysis of four complexes. (A) PI3Ko/Compdl. (B)

VPS34/Compdl. (C) PI3Ka/Compd2. (D) VPS34/Compd2.
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Figure S14. RMSD plots of a-C atoms during the 100 ns MD simulation from
GROMACS. (A) PI3Ka apo. (B) PI3Ko/Compdl. (C) PI3Ko/Compd2. (D) VPS34
apo. (E) VPS34/Compdl. (F) VPS34/Compd2.
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Figure S15. The calculated MM/PBSA binding energy on a per-residue basis in
the binding pocket of each complex. (A) PI3Ka/Compdl. (B) (A) PI3Ka/Compd2. (C)
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Figure S16. The results of DCCM analysis. (A) PI3Ka apo. (B) PI3Ko/Compdl.

(C) PI3Ko/Compd2. (D) VPS34 apo. (E) VPS34/Compdl. (F) VPS34/Compd2. The

residue number was rearranged according to the original sequence.
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Figure S17. Hirshfeld surfaces map for the four complexes. (A) PI3Ko/Compdl.
(B) VPS34/Compdl. (C) PI3Ka/Compd2. (D) VPS34/Compd2.
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Figure S18. Fingerprint plots of intermolecular interaction from Hirshfeld surface

analysis. (A) PI3Ko/Compdl. (B) VPS34/Compdl. (C) PI3Ka/Compd2. (D)

VPS34/Compd2.
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Figure S19. Alanine scanning mutagenesis analysis of PI3Ko/Compdl complex

(A), PI3Ko/Compd2 complex (B), VPS34/Compdl complex (C), and VPS34/Compd2

complex (D).
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