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Table S1. Key contacts between PD-1 (excluding the CC’ loop) and PD-L1

Distance (A)"
No Name Type
open-liganded closed-liganded
1 LYS131NZ-GLN66NE2 hydrogen bond 3.26 2.80
2 ASN66ND2-ALA1210 hydrogen bond 3.05 2.85
3 ALA132N-GLN660OELl hydrogen bond 3.53 2.90
4 GLU136-ARG125 salt bridge 2.71 2.45

# A hydrogen bond or salt bridge is formed when the distance is below 3.5 A.



Table S2. Mean donor-receptor distances (A) and survival ratios of Hydrogen bonds during MD simulations

Open-unliganded Closed-unliganded Open-liganded Closed-liganded
Interaction residues Mean Survival Mean Survival Mean Survival Mean Survival
distance ratio distance ratio distance ratio distance ratio

MET70y THRI1200 2.84+0.01  1.00+0.00 2.93+0.02  0.99+0.01 2.84+0.02 1.00+0.00 2.93+0.09  0.97+0.05
SER71o THRI120y 4.08+0.34  0.21£0.07 6.89+0.38  0.00+0.00 3.92+0.64 0.27+0.36 7.66£0.51  0.00+0.00
SER71y THRI1200¢/ 3.57+0.34  0.53+0.23 6.41+£0.36  0.00+0.00 4.25+0.56 0.28+0.21 7.32£0.27  0.00+0.00
SER7306 ASP260p; - - - - 7.53+£2.38 0.12+0.13 6.74£2.52  0.13+0.15
ASN740p; VAL23y - - - - 12.44+3 41 0.11£0.15 14.00+4.41  0.00+0.00
ASN74np; THR22¢, - - - - 13.96+4.05  0.05+0.07 17.26+6.72  0.00+0.00
GLN750g) ARGI125y - - - - 13.0744.99  0.08+0.13 2.98+0.03  0.98+0.01
GLN750g: ARGI125¢ - - - - 12.56+4.52  0.06+0.09 3.5740.11  0.45£0.16
GLN750g) TYRI1230y - - - - 15.3+£5.03 0.02+0.03 8.65+3.15  0.00+0.00
GLN75xnE2 ARGI125¢ - - - - 12.5744.81 0.00+0.00 2.89+0.02  1.00+0.00
GLN75xnE2 ASP260p; - - - - 10.4842.36  0.02+0.03 3.88+0.31  0.39+0.21
THR76061 ARGI125\y; - - - - 11.56+1.54  0.00+0.00 3.76£0.26  0.42+0.17
THR760 LYS124y; - - - - 4.34+0.94 0.30+0.31 4.16+0.34  0.2140.19
ASP770p2 LYS124y; - - - - 4.92+1.95 0.45+0.47 6.71£2.88  0.00£0.00

Intramolecular between MET70 and SER71 of the C strand and THR120 of the F strand of PD-1 are shown in italic. Other bonds exist in the interface between
PD-1 and PD-L1. The values were presented as means + SD of three different values measured from three independent simulations with duration of 50ns for

each system.
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Figure S1. Stability of the four simulated systems. (a) RMSD of heavy atoms for the open-
unliganded PD-1 in three runs. (b) RMSD of heavy atoms for open-liganded PD-1/PD-L1
complex in three runs. (¢) RMSD of heavy atoms for closed-unliganded PD-1 in three runs. (d)
RMSD of heavy atoms for closed-liganded PD-1/PD-L1 complex in three runs.
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Figure S2. Stability of the four simulated systems excluding the CC’ loop of PD-1. (a) RMSD
of heavy atoms for the open-unliganded PD-1 in three runs. (b) RMSD of heavy atoms for open-
liganded PD-1/PD-L1 complex in three runs. (¢) RMSD of heavy atoms for closed-unliganded
PD-1 in three runs. (d) RMSD of heavy atoms for closed-liganded PD-1/PD-L1 complex in three

runs.
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Figure S3. Structural fluctuations in the closed-unliganded system. (a,d) RMSD of the CC’
loop relative to the open (black) and closed (red) conformation in runl and run2, respectively. (b,e)
Donor-receptor distances for three hydrogen bonds between MET70, SER71 and THR 120 in runl
and run2. (c,f) The averaged structures of the CC’ loop in runl (red) and run2 (blue), which were
aligned to crystal structures of the open (green) and closed (silver) forms.



—GLN750E1:ARG125)
151 ——GLN75NE2: ARG 1250
=
2
£ 104
E
]
=]
5.
o rmm f i
0

—— GLN750g 1:ARG125y
—— GLN7SNE2ARG1250
— THR76pc1:ARG126NH1
—— GLN75NE2:ASP260 D

W

—— GLN750E 1:/ARG125y
— GLN7ENE ARG 25q
— GLN75NE2 ASP2800

0 10 20 30 40

Time (ns)

Figure S4. Stability of the hydrogen bonds between the CC’ loop and PD-L1 in the closed-
liganded system. (a). Donor-receptor distances for two hydrogen bonds in runl. (b). Donor-
receptor distances for four hydrogen bonds in run2. (¢). Donor-receptor distances for three

hydrogen bonds in run3.
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