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1 Hamiltonian

The Hamiltonian is given by the expression:
UTotal = ULocal + UAttraction + URepulsive

1.1 Attraction term

The U gttraction is give by the expression: Uattracition = Ur.g(nativecontacts)
Ury = eLs[5(52)"? — 6(Z2)"]

T0 To
We build a native contacts library by collecting all the pairs in the contact map obtained from the reference

crystal structures (PDB ID: 4HGA).

1.2 Repulsive interactions

The on¢ is the excluded distance between non-native pairs to provide excluded volume repulsion. The repulsive
rail is 4.0 A , the exc = 1K.J /mol. All pairs in v were not considered in this term.
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1.3 Local Potential

The Local potential is divided into bond stretching, angle bending, torsion energy.
ULocal = UBonds + UAngles + UDihedTals
UBonds - Z Kb(r - ,,,0)2 =0

bonds
UAngles + UDihedral - K@(e - 90)2 + K¢[(1 - COS(¢ - ¢0)) + 05(1 - COS((b - ¢0))]
The bonded energies Up,nas are summed over the energy of all co-valent bonds. K, = 10000K J/(mol nm?)
is the bond constant. The angle constant Ky = 20kJ/mol. The K, = 0.8kJ/mol.



2 Supplementary Figure

DAXX-H3.3-H4

Mutation 1 Mutation 2

Figure S1. The pi-pi interaction region, folding region (FR) and AAMD with mutations.
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Figure S2. The phase transition temperature of binding is measured by the equation 1/Ty = S/(E,,-Ep), where
the S is quantified by In (Ep). The energy gap JE is quantified by E,-Fp and the energy roughness AE is
got by calculating the standard deviation of non-native state ensemble. The A can be got by equation A=
SE/(AEV2S). The Q values between DAXX and H3.3 as well as between DAXX and H3.3-H4 complex are
used to define the location of the native and nonnative basins within the density of states during the binding
and binding-folding process of DAXX and H3.3-H4.
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Figure S3.The phase transformation temperature Thf of simulation in each local flexibility simulation.
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Figure S4. The average ® values of residues within the specific region at barrier height S2. When the average
® values increase, there is a corresponding augmentation in the positive contribution to each state.
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Figure S5.Quantify Intrinsic Energy Funnel.



