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Tables

Table S1. Components of the binding free energy and corresponding standard error of

the mean calculated by various methods. (in unit of kcal/mol)

-TAS -
PBSA AS-1IE AG

System exp

AE,,  AE,,  AG, AGy  Nmode  IE AE,, AE,, AG, AG, IE

Bel-xL/Bad -363.4+3.2 -132.6+0.5 399.1£2.9 -16.0+0.0 55.4+£2.5 82.9+0.0 26.7+0.4 53.5+0.5 -29.3+0.4 2.6+0.0 -35.3+0.0 -12.6

Bel-xL/Bax -228.5+£2.6 -111.3£0.5 256.4+2.3 -13.0£0.0 49.3+1.1 71.9+0.0 38.1+0.4 47.4+0.4 -37.2+0.5 1.7£0.0 -40.4£0.0 -9.2

Bel-2/Bad  -295.2+1.9 -104.6+0.4 333.7+1.6 -14.1+0.0 47.9+1.1 50.1+0.0 25.1+0.3 48.4+0.4 -31.7+0.3 3.3+0.0 -30.4+0.0-10.2~-12.6

Bel-2/Bax  -252.7+3.3 -132.4+0.6 276.2+2.9 -14.6+0.0 56.8+0.7 96.6+0.0 34.6+0.4 59.2+0.5 -31.1+0.3 1.8+0.0 -52.5+0.0 -10.2
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Table S2. Residue-specific binding free energies within 5 A around the binding

interface between Bcl-xL and Bad/Bax from AS-IE calculations. (in unit of kcal/mol)

AE,, AE,aw AGy AG,, -TAS AAGing
Residues Bcl-xL Bcl-xL Bcl-xL Bcl-xL Bcel-xL Bel-xL Bcel-xL Bel-xL Bcel-xL Bcel-xL Bcl-xL Bcel-xL
/ / / / / / / / / / / /

Bad Bax Bad Bax Bad Bax Bad Bax Bad Bax Bad Bax
Phel0l -0.51 0.12 6.09 409 -2.37 271 0.02 -0.06 -1.03 -222 220 -0.79

Argl04 1090 536 277 329 -686 -479 009 052 433 -321 256 1.18
Tyr105 559 -058 563 562 -535 -082 040 046 -438 -143 189 325
Phel09 048  0.35 1.86 1.07 -057 -142 -0.07 -0.01 -0.16 -0.05 155 -0.06
Leull2 015 0.61 231 .71 -099 -126 0.05 0.08 -0.52 -0.69 1.01 044
GInll5 138 592 1.03 350 -1.55 -6.03 0.11 027 -124 -1.13 -028 252
Leull6 003 058 392 234 026 045 0.00 -0.12 -1.15 -1.79 3.07 145
Gln125 -08 017 065 028 070 -029 001 002 -056 -2.00 -0.06 -1.82
Gln129 189 777 280 083 -299 -677 027 0.15 -1.10 -6.13 0.87 -4.15
Val130 039  0.18 144 385 -040 1.06 0.00 -0.05 -0.67 -0.55 076 4.49
Leui34 090 117 405 343 -149 -206 -0.06 -0.09 -0.56 -1.34 2283 1.11
Argl36 -10.86 -4.54 3.13 023 867 38 032 0.00 -0.84 -144 042 -1.86
AspI37 691 555 051 -075 -590 -321 0.04 0.04 039 -434 195 -2.71
Asnl40 283 319 104 139 -305 -1.05 024 002 -248 -253 -142 1.02
Argl43 475 629 189 329 -219 -330 040 0.16 -588 -540 -1.03 1.06
Lew198 0.19 055 083 331 -143 -149 0.13 023 -0.16 -0.65 -044 194

Tyr199 -0.11 -062 561 400 -1.13 -062 031 -0.01 -1.10 -1.76 3.59 0.99




Table S3. Residue-specific binding free energies within 5 A around the binding

interface between Bcl-2 and Bad/Bax from AS-IE calculations. (in unit of kcal/mol)

AE,, AE, AG, AG,, -TAS AAGy G
Residues | Bel-2  Bcel-2  Bcel-2  Bcel-2  Bel-2 Bel-2 Bel-2  Bel-2  Bel-2  Bel-2  Bel-2  Bcel-2
/ / / / / / / / / / / /

Bad Bax Bad Bax Bad Bax Bad Bax Bad Bax Bad Bax

Phel04 | 0.41 020 3.71 501 -266 -172 0.13 -0.11 -0.63 -0.88 096 2.50
Argl07 | 3.12 878 3.04 555 -233 -664 039 042 -225 -391 196 420
Tyr108 | 146 -042 280 538 -147 -0.11 -0.03 -0.04 -1.77 -1.66 1.00 3.14
Argll0 | 489 798 -029 -2.08 -343 -488 041 0.04 -328 -759 -1.70 -6.52
Phell2 | 0.65 0.12 455 578 -347 -3.04 060 044 -132 -2.18 1.01 1.12
Met115 | 0.04  0.64 1.28 175 -140 -098 -0.04 -0.08 -0.83 -053 -095 0.80
Gln118 | 125 -238 457 536 -239 036 050 017 -236 -1.14 157 237
Leull9 | 041 0.38 1.11 075 -199 -022 0.09 -0.06 -0.02 -0.60 -040 025
Thri32 | 0.62 - 2.12 - -1.03 - 0.10 - -0.33 - 1.48 -

Val133 | 0.11 -026 195 231 022 053 000 005 -1.89 -126 0.38 1.36
Glul36 | 1567 1199 203 -130 -12.19 -9.07 0.10 027 -484 -7.10 0.78 -5.22
Leul37 | 045 052 404 331 -097 -092 -0.02 -0.10 -0.80 -1.19 270 1.62
Argl39 | -10.06 0.57 0.86 1.54 869 045 0.03 037 -030 -624 -0.79 -3.32
Aspl40 | 9.79 244 -118 -0.71 -724 -059 0.07 002 -459 -479 -3.15 -3.63
Asnl43 | 453 479 1.97 .56 -2.56 -271 010 0.05 -0.75 -2.78 329 0.92
Argl46 | -3.46 547 367 628 333 -350 013 0.10 -1.17 -3.58 251 477
Leu201 | 0.01 1.19 1.57 420 -096 -245 026 021 -0.54 -0.74 034 241
Tyr202 | 046 029 1.59 2,69 -0.72 -1.18 0.10 002 -034 -0.52 1.08 1.30

Pro204 | 0.09 054 014 272 -0.10 0.61 0.00 0.04 -0.01 -1.06 012 2284
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Figure S1. The root-mean-square deviation (RMSD) of all atoms relative to the
corresponding native structure for Bcl-xL/Bad (A), Bel-xL/Bax (B), Bel-2/Bad (C), and
Bcl-2/Bax (D), respectively.
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Figure S2. Cross-comparison of 2D-RMSD of Bcl-2 protein from Bcl-2/Bad and Bcl-
2/Bax systems in all trajectories with units of A.
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Figure S3. The potential energies of Bcl-xL./Bad (A), Bel-xL/Bax (B), Bcl-2/Bad (C),
and Bcl-2/Bax (D) systems as a function of time observed during MD simulation. The
red solid line represents a 100 ps running average.



System
Bel-xL/Bad Bel-xL/Bax Bel-2/Bad Bcl-2/Bax

-10000

-20000

-30000

-40000

-50000

-60000

Energy (kcal/maol)

-70000

-80000

Figure S4. The red histograms denote the average value of potential energies of Bcl-
xL/Bad, Bcl-xL/Bax, Bcl-2/Bad, and Bcl-2/Bax systems, with blue lines denote error
bar.



