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Table S1. Experimental measurements used in this work.

System Experimental measurements
Peptide
GpSG
GpTG Backbone Ca, Cf3, C, N, Ha and HN chemical shifts
GpYG
Disordered Protein
TF Backbone Ca, Cp3, N, Ha and HN chemical shifts
Vg Backbone N, Hax and HN chemical shifts

Folded Protein

3 Backbone Ca, Ha and HN chemical shifts

aM Backbone Ca, CB, C, N, Hat and HN chemical shifts
Etsl Backbone Ca, Cf3, C, N, Ha and HN chemical shifts
p-Ubiquitin Backbone Ca, Cf3, C, N, Ha and HN chemical shifts
Complex

SH2 Backbone Ca, Cf3, C, N, Hat and HN chemical shifts

TrkB Backbone Ca, C, and Ha chemical shifts
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Figure S1. Minimum distance between periodic images v.s. simulation time of the disordered TF
protein. Five parallel trajectories of each force field are presented in each plot. All plots support that
the distance is always greater than the cutoff value (8 A). .
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Figure S2. Comparison of free energy landscape of Ets-1 system with 5 parallel 100 ns simulation
and 1 long 1000 ns simulation. Left column: simulation result of 5100 ns simulation of 4 simulated
systems. Other columns: simulation of 1000 ns simulation of 4 simulated systems within first
200/400/600/800/1000 ns. Results showed that 5 parallel 100 ns simulation has larger sampling size
than 1 long 1000 ns simulation.
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Figure S3. Radius of gyration (Rc) distribution of simulated phosphorylated disordered proteins.
Distribution of radius of gyration of tissue factor cytoplasmic tail (A) and vitellogenin (B) is pre-
sented. Results showed that ffO3CMAP has relative higher mean Rc then ff03, and
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ffO3CMAP/TIP4PD usually have wild distribution. Colored dashed line represents the mean of Rg,
and solid line and shade present the probability density curve estimated by Gaussian kernel.
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Figure S4. Secondary structure of simulated phosphorylated disordered proteins. A:2CEF. B:
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Figure S5. Hydrogen bond of simulated phosphorylated disordered proteins. A:2CEF. B: 2LID.
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Figure S6. RMSF of simulated Ets-1 and p-Ubiquitin. A: Ets-1. B: p-Ubiquitin.
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Figure S7. Hydrogen bond in phosphorylation site of simulated Ets-1 and p-Ubiquitin. A: Ets-1
2KMD. B: p-Ubiquitin 5XK4.

ffo3 ffO3CMAP ffo3 ffO3CMAP
TALOS-N TIP4APEwW TIP4PEwW TIP4APD TIP4PD

Modification site 1

Modification site 2

Figure S8. Ramachandran plot of phosphorylated sites in Ets-1 simulation.
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Figure S9. Comparison of ff03, ff03CMAP with CHARMMB36m and FB18 force fields in Ets-1 (PDB:
2KMD) system. Simulation for each system is 5100 ns. (A) present the secondary chemical shift of
CA atom in Ets-1, HO region is highlighted. (B) showed the RMSD between simulated and experi-
mental chemical shift of all residues, which (C) showed the RMSD between simulated and experi-
mental chemical shift of phosphorylated residues. Besides, (B) and (C) also showed the general
FFscore and ModificationFFscore. In this case, ff03CMAP/TIP4PD still performed best among all 6
systems in phosphorylated residues when comparing more force fields.
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Figure S10. Comparison of ff03, ffO3CMAP with CHARMM36m and FB18 force fields in Tissue Fac-
tor (TF, PDB: 2CEF) system. Simulation for each system is 5*100 ns. (A) present the secondary chem-
ical shift of CA atom in TF. (B) showed the RMSD between simulated and experimental chemical
shift of all residues, which (C) showed the RMSD between simulated and experimental chemical
shift of phosphorylated residues. Besides, (B) and (C) also showed the general FFscore and Modifi-
cationFFscore. In this case, ff03CMAP/TIP4PD still has relative low ModificationFFscore and lowest
General FFscore.





