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Supplementary Figures
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Supplementary Figure S1. Heat map binding free energy (AAGy;,q) comparison upon the mutation with 19 other
amino acids of the Fc interacting residues (with FcRn).



Supplementary Figure S2. The overview of Fc-FcRn complex structure zoomed in interacting interface with Fc
(yellow), Fc interacting interface (magenta), FcRn heavy chain (light pink), FcRn interacting interface (blue).
Labeled residues were used in binding free energy calculation. Figure was prepared using Pymol (DeLano, 2003).
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Supplementary Figure S3. The superimposition of the MD representative structures at pH 6.0 (A-D) and pH 7.5
(E-H) with the crystal structure (PDB ID 4NOU; Fc: black & FcRn: grey ribbon presentation). The IgG1-Fc (A, E)
Mutaaa-FcRn, (B, F) WT-FcRn, (C, G) Mutyrg-FcRn, and (D, H) Muty,-FcRn complexes were represented as Fc:
cyan & FcRn: pink ribbon presentation at pH 6 and Fc: yellow & FcRn: orange ribbon presentation at pH 7.5. Figure
was prepared using Pymol (DeLano, 2003).
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Figure S4. The secondary structure variation defined by DSSP program for IgG1-Fc variant (A) Mutsaa, (B) WT,
(C) Mutyrg and (D) Muty, complexed with FcRn.
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Figure S4. continued
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Supplementary Figure S5. Left side of the picture showed the Fc-FcRn complex (pink ribbon presentation) with
the three residues (colored yellow) used for distance measurement between Fc and FcRn. Distance between (A)
FcRn Thr89 and Fc Thr307 and, (B) FcRn Thr89 and Fc Val426 from constant pH molecular dynamics simulation
at pH 6.0 and 7.5 with the function of time for all Fc-variants (Mutaaa, WT, Mutyrg and Mutyy,). Complex figure
was prepared using Pymol (DeLano, 2003) and graph were plotted using Grace plotting tool (Turner & Stambulchik,
1998).
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Figure S6. The binding free energy calculated using (A) MMGBSA and (B) MMPBSA approach.
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Figure S7. The hydrophilic (AEcjectpolar) and hydrophobic (AE,4w-yp) interaction in Fc-FcRn complex using MMGBSA and MMPBSA approach.




Supplementary Table

Supplementary Table S1. Fc-FcRn MM-GBSA pair-wise decomposition binding free energy (kcal/mol) calculation averaged at (200 ns, 250 ns and 300
ns, respectively). Only AGg;yq less than -1.5 kcal/mol are listed here.

pH 6.0 AEvaw (SDerror)  AEeiec (SDerror)  AGpotar (SDerror)  AGup (SDerror)  AEatectpotar (SDerror)  AEvaw+np (SDerror)  AGging (SDerror)
Mutsas  Leu251 -3.01(0.76) -1.23(0.73) 2.98(0.73) -0.42(0.06) 1.76(1.03) -3.43(0.58) -1.68(0.84)
Met252 -2.83(0.61) -3.20(2.24) 2.95(1.87) -0.27(0.07) -0.25(2.91) -3.10(0.48) -3.35(1.28)
Ser254 -2.70(1.56) -11.19(3.05) 9.36(1.94) -0.74(0.08) -1.84(3.53) -3.44(1.16) -5.27(2.01)
Leu309 -1.51(0.43) -4.35(1.13) 3.27(0.85) -0.28(0.09) -1.08(1.40) -1.80(0.37) -2.88(0.76)
Gln311 -3.42(1.27) -8.71(3.64) 8.58(2.39) -0.73(0.09) -0.13(4.26) -4.14(0.96) -4.27(1.94)

oo ___His433 ____ -1.35(0.74) _ _ -3039(7.84)_ _ _ _ 30.19(7.35) _ _ _-0.220007)_ _ _ _ _ _:020074)_ _ _ _ _ _ -L57(0.57) _ _ _ _-1.78(1.26)
FcRn Tyr88 -1.67(0.55) -0.94(1.10) 1.24(0.79) -0.18(0.05) 0.30(1.33) -1.86(0.43) -1.55(0.63)
Phel17 2.53(0.51) -0.02(0.51) 0.77(0.47) -0.31(0.08) 0.74(0.69) -2.85(0.42) 2.11(0.64)
Trpl31 -5.32(0.80) -1.64(0.87) 3.72(0.87) -0.86(0.09) 2.07(1.23) -6.18(0.64) -4.11(0.89)
Pro132 -3.77(0.87) 0.20(0.92) 0.34(0.73) -0.72(0.09) 0.55(1.17) -4.49(0.68) -3.95(0.83)
pH 7.5 AEyaw (SDerror) AEjec (SDerror) AGpolar (SDerror) Aan (SDerror) AEelec+polar (SDerror) AEvdw+np (SDerror) AGging (SDerror)
Leu251 -3.07(0.72) 0.72(0.96) 1.01(0.81) -0.45(0.07) 1.73(1.25) -3.52(0.55) -1.79(0.83)
Ser254 -2.69(1.39) -6.12(3.19) 7.28(2.50) -0.61(0.14) 1.16(4.02) -3.30(1.09) 2.15(1.48)
Leu309 -1.68(0.71) 2.59(1.15) 2.23(0.88) -0.36(0.11) -0.36(1.43) -2.04(0.58) -2.39(0.99)

o _ Asn434  -198(LO0S) _ _ _ 601221 _ _ _ _ 6.22(1.77) _ _ _-0430010) _ _ _ _ _ _ | 021(2.81)_ _ _ ___ -2410081) _ _ _ _-220(1.25) _
FcRn Trpl31 -6.36(1.18) -1.99(1.24) 3.97(0.97) -1.05(0.15) 1.98(1.56) -7.41(0.94) -5.43(1.24)
Prol32 -3.00(0.70) -0.43(0.69) 0.62(0.61) -0.55(0.10) 0.19(0.91) -3.55(0.56) -3.36(0.72)




Supplementary Table S1. contimued

pH 6.0 AEyaw (SDerror)  AEeiec (SDerror)  AGpotar (SDerror)  AGap (SDerror)  AEctec+potar (SDerror) AEyaw-np (SDerror)  AGging (SDerror)
WT Met252 -3.11(0.72) -6.19(1.33) 4.69(0.94) -0.26(0.10) -1.51(1.60) -3.37(0.58) -4.88(1.24)
11e253 -6.92(1.24) -7.69(2.20) 6.52(1.48) -1.08(0.09) -1.16(2.60) -8.00(0.95) -9.16(1.81)

Ser254 -1.38(2.05) -15.61(3.11) 11.18(1.76) -0.62(0.09) -4.43(3.44) -2.00(1.51) -6.44(1.58)

Leu309 -1.55(0.46) -5.84(1.47) 4.76(0.93) -0.26(0.07) -1.09(1.70) -1.81(0.37) -2.90(1.30)

His310 -1.20(1.48) -57.36(7.45) 56.59(6.22) -0.18(0.08) -0.77(9.67) -1.38(1.10) -2.15(2.00)

Asnd34 -4.58(1.18) -8.46(3.00) 10.51(2.45) -0.76(0.09) 2.05(3.85) -5.34(0.90) -3.29(1.77)
______ His435_ _ _ _ _3.09(1.44)_ _ _ -49.45(7.54)_ _ _ _ 50.14(6.29) _ _ _-04700.07)_ _ _ _ _ _ _0.6909.78) _ _ _ _ _3:55(1.07)_ _ _ _ -2.86(1.93)
FcRn  Asnll3 2.52(1.13) -5.79(3.71) 6.37(2.88) -0.53(0.15) 0.58(4.66) -3.05(0.91) -2.47(1.96)
Glulls -3.19(1.50) -92.31(6.36) 93.19(5.26) -0.86(0.08) 0.88(8.21) -4.04(1.12) -3.16(3.23)

Asp130 -2.69(1.66) -94.90(1.71) 95.62(1.29) -0.59(0.09) 0.72(1.14) -3.28(1.24) -2.56(3.09)

Trpl31 -6.71(1.22) -1.48(2.32) 1.55(1.74) -0.75(0.15) 0.07(2.87) -7.47(0.97) -7.39(1.78)

Pro132 -4.73(0.86) 2.64(0.72) -2.22(0.63) -0.70(0.09) 0.42(0.95) -5.42(0.67) -5.00(0.83)

Glul33 -1.65(1.78) -89.92(5.18) 86.17(4.39) -0.43(0.08) -3.75(6.76) -2.09(1.31) -5.84(2.27)

Leul35 -1.72(0.52) 1.76(0.51) -1.34(0.45) -0.38(0.10) 0.42(0.68) -2.10(0.44) -1.68(0.64)

pH 7.5 AEvaw (SDerror)  AEeiec (SDerror) — AGpotar (SDerror)  AGap (SDerror) — AEetec+potar (SDerror) AE aw-+np (SDerror)  AGging (SDerror)
WT Met252 -1.84(0.59) -2.80(1.99) 1.82(1.76) -0.15(0.09) -0.98(2.65) -1.99(0.47) -2.96(0.91)
11e253 -4.87(1.40) -3.53(2.33) 3.42(1.59) -0.97(0.14) -0.11(2.78) -5.84(1.09) -5.94(1.35)

Ser254 -1.18(1.15) -9.09(2.27) 6.60(1.69) -0.44(0.09) -2.49(2.81) -1.62(0.88) 4.11(1.21)

Leu309 -1.54(0.72) -5.16(1.33) 4.37(0.86) -0.26(0.13) -0.79(1.55) -1.81(0.60) -2.60(1.35)
______ Asnd34 ___ _3991.20)_ _ _ _-946(2.58)_ _ _ _ 10.54(1.98) _ _ _-0.6900.08) _ _ _ _ _ _ _108G322) _ _ _ _ _ 40680051 _ _ _ -3.60(125)
FcRn  Glull5s -2.64(1.66) -88.66(8.12) 89.4(6.15) -0.79(0.11) 0.74(10.09) -3.43(1.26) -2.70(3.84)
Trpl31 -7.70(1.16) -4.07(2.67) 5.57(1.95) -0.88(0.13) 1.50(3.27) -8.58(0.91) -7.08(1.69)

Pro132 -3.95(0.84) 0.93(0.75) -0.7(0.68) -0.63(0.09) 0.22(1.02) -4.57(0.66) -4.35(0.79)
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Supplementary Table S1. contimued

pH 6.0 AEyqw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGnp (SDerror) AEiec+potar (SDerror) AE qw-+np (SDerror) AGging (SDerror)
Mutyre  Tyr252 -2.56(0.97) -4.63(1.47) 4.03(1.41) -031(0.14) -0.60(2.04) -2.87(0.78) 3.47(1.51)
116253 -6.01(1.24) -7.34(2.93) 6.27(1.32) -0.92(0.10) -1.07(3.00) -6.93(0.95) -8.00(2.03)

Thr254 -430(1.71) -5.20(5.78) 6.06(2.55) -0.92(0.09) 0.85(5.89) -5.22(1.27) -437(4.00)

Leu309 -1.50(0.46) -1.61(0.85) 1.71(0.80) -0.19(0.08) 0.10(1.16) -1.69(0.38) -1.59(0.59)

Gln311 -2.50(0.90) -479(3.22) 5.61(2.54) -0.43(0.07) 0.81(4.08) -2.93(0.68) -2.12(1.25)

His433 -0.99(0.59) -34.6(8.72) 33.67(8.22) -0.13(0.06) -0.94(11.97) -1.12(0.46) -2.06(0.97)

Asnd34 -3.40(1.09) -8.33(1.92) 9.61(1.67) -0.57(0.12) 1.29(2.54) -3.97(0.85) -2.68(1.18)
o HsS 280123 _ 542521 _ S309463) ___ 044006 __ __ _ -LI7695) ___ __ 32409 _ _ 441(0159)
FcRn Leull2 -2.56(0.60) -4.01(0.84) 4.65(0.89) -0.19(0.04) 0.64(1.22) -2.75(0.46) -2.11(0.77)
Asnl 13 -433(1.21) -13.83(5.31) 14.21(3.42) -0.89(0.08) 0.37(6.17) -5.23(0.91) -4.85(2.53)

Glul 15 -3.06(1.22) -64.29(6.73) 65.24(5.79) -0.52(0.07) 0.95(8.86) -3.59(0.91) -2.64(1.83)

Aspl130 -2.36(1.58) -93.01(8.72) 91.31(7.55) -0.66(0.09) -1.70(11.51) -3.02(1.18) -4.72(2.69)

Trpl31 -7.28(1.06) -5.38(1.90) 5.33(1.42) -0.77(0.08) -0.05(2.34) -8.05(0.81) -8.10(1.41)

Prol32 -3.44(0.86) 0.57(0.57) 0.11(0.54) -0.61(0.11) 0.68(0.79) -4.06(0.68) -3.37(0.89)

pH 7.5 AEyqw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGnp (SDerror) AE iec+potar (SDerror) AE aw-+np (SDerror) AGging (SDerror)
Mutyre  Tyr252 -3.35(0.81) -6.14(0.94) 4.58(0.90) -0.26(0.05) -1.57(1.30) -3.61(0.61) -5.18(1.37)
116253 -4.45(1.28) -6.95(1.56) 5.77(1.08) -0.74(0.12) -1.18(1.86) -5.19(0.99) -6.36(1.56)

Thr254 -1.16(1.59) -13.47(3.55) 8.55(1.95) -0.50(0.11) -4.92(3.89) -1.66(1.20) -6.58(2.10)

Asnd34 -533(1.22) -8.59(2.11) 10.5(1.67) -0.75(0.07) 1.91(2.67) -6.08(0.91) -4.17(1.51)
oo oo Hs43S  -3.28(L39)  A4739(T.03) | 49.07(678) | _ _ 0480000 _ _ _ ___ L6877 _ _ _ . 376(1.03)_ _ _ _ -2.08(2.15)
FcRn Trpl31 -7.49(1.08) -1.86(1.83) 4.16(1.54) -0.79(0.11) 2.30(2.39) -8.29(0.84) -5.99(1.57)
Pro132 -4.90(0.79) 1.44(0.54) -1.57(0.53) -0.68(0.06) -0.14(0.76) -5.58(0.60) -5.71(0.86)

Glul33 -2.15(1.81) -80.39(6.97) 78.33(5.09) -0.53(0.06) -2.06(8.53) -2.68(1.32) -4.74(3.25)

Leul3s -2.15(0.52) 2.09(0.43) -1.46(0.39) -0.45(0.08) 0.63(0.58) -2.59(0.43) -1.96(0.57)
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Supplementary Table S1. contimued

pH 6.0 AEyqw (SDerror)  AEeiec (SDerror)  AGpotar (SDerror)  AGnp (SDerror) AE giectpotar (SDerror) AEyqw+np (SDerror)  AGgina (SDerror)
Mutyy  Tyr252 -3.54(0.69) -5.52(1.05) 2.88(0.99) -0.27(0.05) 2.64(1.44) -3.81(0.52) -6.44(1.35)
11e253 -6.72(1.25) -3.64(2.46) 2.26(1.57) -0.93(0.07) -1.38(2.85) -7.66(0.93) -9.04(1.89)
Phe254 -5.40(1.35) -6.20(1.74) 6.50(1.23) -1.12(0.11) 0.30(2.10) -6.52(1.03) -6.22(1.29)
Leu309 -1.50(0.33) -6.42(0.98) 4.12(0.67) -0.17(0.05) 2.29(1.17) -1.67(0.27) -3.96(1.09)
His310 -0.60(1.65) -60.26(6.80) 56.35(5.20) -0.16(0.05) -3.91(8.49) -0.77(1.20) -4.67(1.93)
Gln311 -2.62(1.19) -10.03(3.08) 9.73(1.96) -0.51(0.08) -0.29(3.56) -3.13(0.90) -3.42(1.71)
Asn434 -5.01(1.15) -10.38(2.42) 13.08(1.83) -0.83(0.09) 2.69(3.00) -5.85(0.88) -3.16(1.51)
His435 -3.28(1.58) -58.94(6.49) 58.28(5.33) -0.37(0.06) -0.66(8.36) -3.65(1.16) -4.31(1.82)
______ Tyrd36_ _ _ _ _-179%0.54)_ _ _ _ 0.47(0.38)_ _ _ _ _0.00(0.44) _ _ _-0.26(0.06)_ _ _ _ _ _ _0.46(058) _ _ _ _ _:2.05043)_ _ __ -1.58(0.52)
FcRn  Leull2 -2.01(0.59) -1.39(0.52) 2.00(0.69) -0.19(0.06) 0.61(0.85) -2.20(0.46) -1.59(0.53)
Glulls 3.06(1.63)  -110.45(8.48) 109.01(6.97) -0.97(0.07) -1.44(10.93) -4.03(1.20) -5.47(3.25)
Glull6 -1.24(0.81) -63.76(4.72) 63.64(4.60) -0.23(0.05) -0.12(6.59) -1.47(0.61) -1.59(0.87)
Trpl31 -10.05(1.05) -5.21(2.29) 4.59(1.26) -1.07(0.08) 0.62(2.51) -11.11(0.80) -11.73(2.22)
Prol32 -5.06(0.75) 2.69(0.62) -2.53(0.60) -0.68(0.07) 0.16(0.86) -5.74(0.58) -5.58(0.88)
Leul35 -2.22(0.63) 1.84(0.64) -1.47(0.57) -0.45(0.10) 0.36(0.85) -2.67(0.52) -2.31(0.69)
pH 7.5 AEyaw (SDerror)  AEeiee (SDerror) — AGpotar (SDerror)  AGnp (SDerror) — AEeteerpotar (SDerror) AEyaw-+np (SDerror)  AGging (SDerror)
Mutyy — Tyr252 -3.67(0.74) -5.45(1.18) 3.84(0.97) -0.30(0.05) -1.61(1.52) -3.97(0.56) -5.58(1.37)
11e253 -5.68(1.36) -5.28(1.78) 4.11(1.23) -0.94(0.15) -1.17(2.13) -6.62(1.07) -7.79(1.80)
Phe254 -5.73(1.25) -8.17(3.14) 7.94(1.96) -1.20(0.11) -0.23(3.60) -6.92(0.96) -7.15(1.95)
Asn434 -5.20(1.12) -8.94(2.66) 11.80(1.98) -0.86(0.08) 2.87(3.28) -6.06(0.85) -3.19(1.55)
______ His435_ _ _ _ _ 294(L53)_ _ _-45.91(10.10)_ _ _ _ 47.13(9.27) _ _ _-0.4000.09)_ _ _ _ _ _ 122(13.69) _ _ _ _ _334L14__ _ _ -2.11(1.40)
FcRn  Trpl31 -8.46(1.37) -4.80(2.25) 4.43(1.09) -0.92(0.10) -0.37(2.37) -9.39(1.04) -9.76(2.30)
Prol32 -4.86(0.84) 2.58(0.62) -2.77(0.61) -0.67(0.07) -0.20(0.87) -5.53(0.64) -5.73(0.88)
Leul3s -2.21(0.54) 2.41(0.60) -1.90(0.51) -0.46(0.07) 0.50(0.79) -2.67(0.43) -2.16(0.59)
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Supplementary Table S2. Fc-FcRn MM-PBSA pair-wise decomposition binding free energy (kcal/mol) calculation averaged at (200 ns, 250 ns and 300
ns, respectively). Only AGg;yq less than -1.5 kcal/mol are listed here.

pH 6.0 AEyaw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGup (SDerror) AEciectpotar (SDerror)  AEyvaw+np (SDerror)  AGging (SDerror)

Mutaaa ~ Met252 -2.83(0.61) -3.20(2.24) 2.85(1.66) 0.00(0.00) -0.35(2.76) -2.83(0.43) -3.18(1.25)

Ser254 -2.70(1.56) -11.19(3.05) 9.05(1.98) 0.00(0.00) -2.14(3.56) 2.70(1.11) -4.84(2.12)

Leu309 -1.51(0.43) -4.35(1.13) 3.29(0.80) 0.00(0.00) -1.06(1.36) -1.51(0.31) -2.58(0.75)

Gln311 -3.42(1.27) -8.71(3.64) 7.75(2.21) 0.00(0.00) -0.95(4.14) -3.42(0.90) -4.37(1.99)
_______ His433_ _ _ _ -1.04(0.82) _ _ -24.88(5.16)_ _ _ _ 24.17(4.55) _ _ _0.000000) _ _ _ _ _ _-072(6.80)_ _ _ _ _ -1.040.58) _ _ _ _-1.76(1.96)

FcRn  Phell7 -2.53(0.51) -0.02(0.51) 0.91(0.60) 0.00(0.00) 0.89(0.78) -2.53(0.36) -1.64(0.60)

Trp131 -5.32(0.80) -1.64(0.87) 3.67(0.98) 0.00(0.00) 2.02(1.31) -5.32(0.57) -3.30(1.00)

Prol32 -3.77(0.87) 0.20(0.92) 0.38(0.71) 0.00(0.00) 0.58(1.15) -3.77(0.61) -3.20(0.81)

pH 7.5 AEyaw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGup (SDerror) AEciec+potar (SDerror)  AEyvaw+np (SDerror)  AGging (SDerror)

Mutaas  Ser254 -2.69(1.39) -6.12(3.19) 7.10(2.69) 0.00(0.00) 0.98(4.16) -2.69(0.99) -1.71(1.46)

Thr256 -1.12(0.66) -3.56(3.13) 3.16(2.54) 0.00(0.00) -0.39(4.01) -1.12(0.47) -1.51(1.68)

Leu309 -1.68(0.71) 2.59(1.15) 1.79(0.86) 0.00(0.00) -0.80(1.43) -1.68(0.50) -2.47(0.96)
_______ Asnd34_ _ __ -1.98(LOS) _ _ _-6.012.21)_ _ _ _ _6.04(1.74) _ _ _0.00000) __ _ ___ 003279  ____ 198074 _ _ _ -195(1.32)

FeRn  Trpl3l -6.36(1.18) -1.99(1.24) 4.40(1.14) 0.00(0.00) 2.40(1.68) -6.36(0.83) -3.96(1.31)

Prol32 -3.00(0.70) -0.43(0.69) 0.59(0.57) 0.00(0.00) 0.16(0.89) -3.00(0.49) -2.84(0.77)
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Supplementary Table S2. contimued

pH 6.0 AEyvaw (SDerror)  AEeiec (SDerror) — AGpotar (SDerror) — AGrp (SDerror) AEectpotar (SDerror)  AEvaw-+np (SDerror)  AGging (SDerror)
WT Met252 -3.11(0.72) -6.19(1.33) 4.37(0.82) 0.00(0.00) -1.82(1.52) -3.11(0.51) -4.93(1.26)
11e253 -6.92(1.24) -7.69(2.20) 6.43(1.48) 0.00(0.00) -1.26(2.60) -6.92(0.88) -8.18(1.96)

Ser254 -1.38(2.05) -15.61(3.11) 9.87(1.80) 0.00(0.00) -5.74(3.47) -1.38(1.45) -7.12(1.69)

Leu309 -1.55(0.46) -5.84(1.47) 4.79(0.78) 0.00(0.00) -1.05(1.59) -1.55(0.33) -2.60(1.22)

His310 -1.09(1.22) -51.48(5.85) 48.52(4.35) 0.00(0.00) 2.96(7.21) -1.09(0.86) -4.05(4.27)

His433 -0.69(0.49) -25.30(8.95) 24.18(7.86) 0.00(0.00) -1.12(11.89) -0.69(0.35) -1.81(1.72)

Asnd34 -4.58(1.18) -8.46(3.00) 10.61(2.33) 0.00(0.00) 2.14(3.76) -4.58(0.84) -2.44(1.87)

_______ His435_ _ _ _ -3.09(1.44) _ _ _-49.45(7.54)_ _ _ _ 50.19(5.70) _ _ _ 0.000.00) _ _ _ _ _ _ 074(936)_ _ _ _ _ -3.0901.02) _ _ _ _-235G3.62)

FeRn  Asnll3 2.52(1.13) -5.79(3.71) 5.74(3.06) 0.00(0.00) -0.05(4.78) -2.52(0.80) 2.57(2.15)
Trp131 -6.71(1.22) -1.48(2.32) 4.44(1.94) 0.00(0.00) 2.96(3.01) -6.71(0.86) -3.75(1.81)

Prol132 -4.73(0.86) 2.64(0.72) 2.21(0.57) 0.00(0.00) 0.43(0.91) -4.73(0.61) -4.29(0.85)

Glul33 -1.65(1.78) -89.92(5.18) 87.87(4.95) 0.00(0.00) -2.06(7.16) -1.65(1.26) -3.71(2.99)

Leul35 -1.72(0.52) 1.76(0.51) -1.69(0.47) 0.00(0.00) 0.06(0.70) -1.72(0.37) -1.65(0.60)

pH 7.5 AEyqw (SDerror) ~ AEeiec (SDerror)  AGpotar (SDerror)  AGip (SDeerror) AEcicerpotar (SDerror)  AEvaw+np (SDerror)  AGging (SDerror)
WT Met252 -1.84(0.03) -2.80(1.99) 1.97(1.54) 0.00(0.00) -0.83(2.50) -1.84(0.02) -2.66(1.00)
1le253 -4.87(1.25) -3.53(2.33) 3.15(1.67) 0.00(0.00) -0.38(2.83) -4.87(-0.88) -5.24(1.64)

Ser254 -1.18(0.96) -9.09(2.27) 5.98(1.76) 0.00(0.00) -3.11(2.85) -1.18(0.68) -4.29(1.20)

Gln311 -2.06(0.87) -5.66(4.36) 5.50(3.32) 0.00(0.00) -0.16(5.42) -2.06(-0.62) 2.22(2.18)

_______ Asnd34 ___ -3.99(1.42) _ _ _ 946(2:58) _ _ _ 11.01(1.85) _ _ _ 0.0000.00) _ _ _ _ _ _ _1.56G.13)_ _ _ _ _ :3.991.00) _ _ _ _-243(1.43)

FcRn  Trpl3l -7.70(3.82) -4.07(2.67) 8.78(1.96) 0.00(0.00) 4.71(3.27) -7.70(-2.70) -2.99(2.08)
Prol32 -3.95(1.16) 0.93(0.75) -0.53(0.58) 0.00(0.00) 0.39(0.94) -3.95(-0.82) -3.55(0.78)
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Supplementary Table S2. contimued

pH 6.0 AEvaw (SDerror)  AEetec (SDerror) — AGpotar (SDerror)  AGap (SDerror) AEgiccrpotar (SDerror)  AEyaw+np (SDerror)  AGging (SDerror)
Mutyrg  Tyr252 -2.56(0.97) -4.63(1.47) 3.16(1.53) 0.00(0.00) -1.47(2.12) -2.56(0.69) -4.03(1.72)
11e253 -6.01(1.24) -7.34(2.93) 6.32(1.25) 0.00(0.00) -1.02(2.95) -6.01(0.88) -7.03(2.42)
Thr254 -4.30(1.71) -5.20(5.78) 6.39(2.51) 0.00(0.00) 1.19(5.86) -4.30(1.21) -3.11(4.26)
Gln311 -2.50(0.90) -4.79(3.22) 4.92(2.37) 0.00(0.00) 0.13(3.96) -2.50(0.64) -2.36(1.76)
His433 -0.99(0.59) -34.60(8.72) 32.22(7.38) 0.00(0.00) -2.38(11.38) -0.99(0.42) -3.38(1.66)
_______ His435 _ _ _ _ -2.80(1.23)  _ _ -54.25(5.2D)_ _ _ _ 52.50(4.68) _ _ _0.0000.00) _ _ _ _ _ _:1.75(6.99)_ _ _ _ _ _-2.800.87) _ _ _ _-4.55281)_
FeRn  Leull2 -2.56(0.60) -4.01(0.84) 4.89(0.92) 0.00(0.00) 0.88(1.25) 2.56(0.43) -1.68(0.92)
Asnl13 -4.33(1.21) -13.83(5.31) 13.59(3.55) 0.00(0.00) -0.24(6.27) -4.33(0.86) -4.57(2.58)
Glulls -3.06(1.22) -64.29(6.73) 65.60(5.32) 0.00(0.00) 1.31(8.52) -3.06(0.86) -1.75(3.60)
Asp130 -2.36(1.58) -93.01(8.72) 92.49(7.34) 0.00(0.00) -0.53(11.36) 2.36(1.11) 2.89(3.11)
Trpl31 -7.28(1.06) -5.38(1.90) 8.14(1.38) 0.00(0.00) 2.76(2.32) -7.28(0.75) -4.52(1.66)
Prol32 -3.44(0.86) 0.57(0.57) -0.22(0.48) 0.00(0.00) 0.36(0.74) -3.44(0.61) -3.09(0.85)
pH 7.5 AEvaw (SDerror)  AEetec (SDerror)  AGpotar (SDerror)  AGap (SDerror) AEciectpotar (SDerror)  AEvaw+np (SDerror)  AGging (SDeerror)
Mutyrg  Tyr252 -3.35(0.81) -6.14(0.94) 5.30(0.92) 0.00(0.00) -0.84(1.31) -3.35(0.57) -4.19(1.42)
11e253 -4.45(1.28) -6.95(1.56) 4.54(0.92) 0.00(0.00) 2.41(1.75) -4.45(0.90) -6.86(1.48)
_______ Thr254 _ _ _ _ -116(LS9)_ _ _ -13.47(3.55)_ _ _ _ _7.172.06) _ _ _0.000.00) _ _ _ _ _ _:6303.97)_ _ _ __ _-Ll6(1.12) __ _ _-746(22.14)_
FeRn  Trpl3l -7.49(1.08) -1.86(1.83) 5.81(1.68) 0.00(0.00) 3.94(2.48) -7.49(0.76) -3.55(1.64)
Prol32 -4.90(0.79) 1.44(0.54) -1.28(0.48) 0.00(0.00) 0.16(0.72) -4.90(0.56) -4.74(0.84)
Leul35 -2.15(0.52) 2.09(0.43) -1.77(0.38) 0.00(0.00) 0.32(0.58) -2.15(0.37) -1.82(0.55)
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Supplementary Table S2. contimued

pH 6.0 AEyaw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGnp (SDerror) AEeiectpotar (SDerror)  AEvaw-np (SDerror)  AGging (SDerror)
Mutyy  Tyr252 -3.54(0.69) -5.52(1.05) 3.95(0.81) 0.00(0.00) -1.57(1.32) -3.54(0.49) -5.11(1.17)
11e253 -6.72(1.25) -3.64(2.46) 2.00(1.70) 0.00(0.00) -1.64(2.94) -6.72(0.88) -8.36(2.05)

Phe254 -5.40(1.35) -6.20(1.74) 5.43(1.19) 0.00(0.00) -0.76(2.07) -5.40(0.95) -6.16(1.45)

Leu309 -1.50(0.33) -6.42(0.98) 4.52(0.63) 0.00(0.00) -1.90(1.14) -1.50(0.23) -3.41(0.78)

His310 -0.60(1.65) -60.26(6.80) 51.64(4.60) 0.00(0.00) -8.62(8.06) -0.60(1.17) -9.22(3.54)

G311 -2.62(1.19) -10.03(3.08) 7.47(1.65) 0.00(0.00) 2.56(3.35) -2.62(0.84) -5.18(1.91)

Asnd34 -5.01(1.15) -10.38(2.42) 13.78(1.84) 0.00(0.00) 3.39(3.01) -5.01(0.81) -1.62(1.79)

o ____His435s ____-3.28(1.58) _ _-58.94(6.49) _ _ _ _58.09(4.90)_ _ _ 0.00(0.00) _ _ _ _ _ - -0.858.10) _ _ _ __ 3.28(1.12)_ _ _ _ -4.13(3.86)
FcRn  Glulls 3.06(1.63)  -110.45(8.48) 111.23(6.57) 0.00(0.00) 0.78(10.64) -3.06(1.15) 2.28(3.71)
Trp131 -3.10(1.05) -5.21(2.29) 6.97(1.14) 0.00(0.00) 1.76(2.42) -3.10(0.75) -8.29(2.14)

Prol32 -5.06(0.75) 2.69(0.62) -2.68(0.51) 0.00(0.00) 0.01(0.80) -5.06(0.53) -5.05(0.83)

pH 7.5 AEyaw (SDerror)  AEetee (SDerror)  AGpotar (SDerror)  AGnp (SDerror) AEeectpotar (SDerror)  AEvaw-np (SDerror)  AGging (SDerror)
Mutyy  Tyr252 -3.67(0.74) -5.45(1.18) 3.87(1.28) 0.00(0.00) -1.58(1.74) -3.67(0.53) -5.25(1.44)
11e253 -5.68(1.36) -5.28(1.78) 2.98(1.17) 0.00(0.00) -2.29(2.08) -5.68(0.96) -7.97(1.77)

Phe254 -5.73(1.25) -8.17(3.14) 7.32(1.95) 0.00(0.00) -0.86(3.60) -5.73(0.88) -6.58(1.87)

______ Asnd34 ___ _-520(1.12) _ _ _ -894Q2.66) _ _ _ _12.58(1.84)_ _ _ 0.0000.00) _ _ _ _ _ _3.64G3.18) _ _ _ _ _-:52000.79)_ _ _ _ -1.56(1.89)
FcRn  Trpl31 -8.46(1.37) -4.80(2.25) 6.22(1.23) 0.00(0.00) 1.42(2.46) -8.46(0.97) -7.05(2.19)
Prol32 -4.86(0.84) 2.58(0.62) -2.55(0.48) 0.00(0.00) 0.03(0.78) -4.86(0.60) -4.83(0.86)

Leul35 -2.21(0.54) 2.41(0.60) -2.12(0.52) 0.00(0.00) 0.29(0.79) -2.21(0.38) -1.92(0.57)
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Table S3. Intermolecule interactions of MD representative structures for IgG1-Fc variant complexed with FcRn.
*Bold residues are involved in hydrogen bonding.

Mutsaa Hydrophilic Interaction

pH 6 pH 7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
GIn311 .A.OE1 Glull6 .B.H 1.8 *Asnd34 .A.-H *Asp130 .B.O 2.0
*GIn311 .A.H *Glul15 .B.OE1 1.9 Thr256 .A.0Gl1 Lys85 .B.HE3 2.3
Thr250 .A.O Trp131 .B.HZ3 2.2 Ser254 .A.O Lys85 .B.HB2 2.5
Leu251 .A.0 Pro132 .B.HD2 2.4 Leu309 .A.HD22 Asnl13 .B.ND2 2.6
Asn434 .A.OD1 Prol132 .B.HA 2.7 GIn311 .A.OE1 Asnl13 .B.HB3 2.7
Ser254 .A.HG Glu133 .B.OE1 3.0 GIn311 .A.HG2 Asnl13 B.O 2.8
GIn311 . A.HG2 Leull2 .B.O 2.8
Asn434 .A.OD1 Pro132 .B.HB3 2.8
Mutaa s Hydrophobic Interaction
pH 6 pH 7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
Leu251 .A Trpl31 .B 2.1 His433 A Aspl30 .B 1.9
GIn311 .A Trpl131 .B 2.2 Leu251 .A Prol132 .B 2.2
Met252 A Glul33 .B 2.2 Leu314 .A Glull5.B 2.2
Leu309 .A Glull5 .B 2.4 Leu251 .A Trpl31 .B 2.3
Leu314 A Trpl31 .B 2.6 Glu430 .A Trpl31 .B 2.3
Leu251 .A Prol132 .B 3.5 Leu251 A Trpl131 .B 2.8
Leu251 .A Prol32 .B 3.0
Arg255 A Lys85 .B 3.1
Met428 A Trpl31 .B 3.1
Thr256 .A Lys85 .B 33
WT Hydrophilic Interaction
pH 6 pH 7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
*His310 .A.HD1 *Glul15 .B.OE2 1.1 Asn434 A HA Aspl130 .B.O 2.3
*Ser254 .A.HG1 *Glul133 .B.OE1 1.2 Leu251 .A.0 Pro132 .B.HD3 2.6
Ser254 .A.O Tyr88 .B.HH 1.7 *Ser254 .A.-H Glu133 .B.OE1 2.7
*11e253 .A.O *Asn113 .B.HD22 1.9 Ser254 .A.O Tyr88 .B.HE2 2.8
Leu251 .A.O Trp131 .B.HDI1 2.5 Asn434 .A.O Trpl131 .B.HA 2.8
Leu309 .A.HB3 Glul15 .B.OE2 2.8
[le253 .A.HD11 Trp131 .B.NEI 2.9
WT Hydrophobic Interaction
pH 6 pH7.5
IgG1-Fc FcRn distance (A) IgG1-Fe FcRn distance (A)
GIn311 .A Glull5.B 1.3 His310 .A Glull5 .B 1.2
Asn434 A Aspl30 .B 1.6 I1e253 A Glul33 .B 1.6
11e253 A Glul33 .B 1.6 Ser254 A Leu82 .B 2.0
Met252 .A Glul33 .B 1.9 [le253 .A Phell7 .B 2.2
Thr256 .A Asnll13 B 1.9 I1e253 A Glull5.B 2.3
Asn434 A Gly129 .B 2.0 Leu251 .A Trpl31 .B 2.3
His433 .A Aspl30 .B 2.1 Met428 A Prol32 .B 2.3
Met252 A Prol132 .B 2.1 Asn434 A Leul35 .B 2.7
Ser254 A Leu82 .B 2.1 I1e253 A Trpl31 .B 2.7
Asn434 A Leul35 .B 2.2 His435 .A Trpl31 .B 3.0
His435 .A Aspl30 .B 2.2 His435 A Aspl30 .B 3.1
Tyrd36 .A Prol132 .B 2.4 Met252 A Prol132 .B 3.1
1le253 A Leull2 .B 2.7 Tyr436 .A Prol132 .B 3.1
Asn434 A Trpl31 .B 2.9
11e253 A Phell7 .B 2.9
Asn434 A Prol132 .B 34
His435 .A Trpl31 .B 3.6
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Table S3. continued

Mutyrg Hydrophilic Interaction

pH 6 pH 7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
*His435 .A.HD1 *Asp130 .B.O 1.9 11e253 . AN Glul33 .B.HE21 2.1
*Thr254 .A.0G1 *Glul33 .B.HE11 1.9 Asn434 .A.O Pro132 .B.HA 2.3
*His310 .A.ND1 *Glull5 .B.HE12 23 Leu251 .A.O Prol132 .B.HD2 2.5
Asn434 A.O Pro132 .B.HD3 2.4 His435 .A.-H Asp130 .B.O 2.8
Leu251 .A.O Trp131 .B.HD1 2.6
Leud432 .A.O Asp130 .B.HD11 2.8
Mutyrg Hydrophobic Interaction
pH 6 pH75
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
His433 .A Aspl130 .B 1.5 Thr254 A Glul33 .B 2.0
Ile253 .A Leull2 .B 2.1 His435 .A Prol32 .B 2.0
Leu309 A Glull5 .B 22 Thr254 A Leu82 B 2.1
Thr254 A Leull2 .B 2.3 Tyrd36 .A Leul35 .B 2.3
Tyr252 .A Glul33 .B 2.3 Asn434 A Aspl30.B 2.7
GIn311 .A Glull5 .B 2.4 His435 A Trp131 .B 29
11e253 .A Phell7 .B 2.8 Asn434 A Prol132 .B 3.6
Thr254 A Gly84 .B 2.9
Thr254 A Leull2 .B 29
Leu251 .A Prol32 .B 3.1
Asnd34 A Trpl131 .B 3.1
Tyrd36 .A Prol32 .B 3.1
11e253 .A Glul33 .B 34
His435 A Trpl131 .B 3.6
Muty4 Hydrophilic Interaction
pH 6 pH7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
*His310 .A.HD1 *Glull5 .B.OE1 1.1 1le253 .A.H Glul33 .B.OE2 2.0
*His435 .A.HD1 *Asp130 .B.O 1.3 Asn434 A.O Prol132 .B.HG3 2.1
*11e253 .A.H *Glul33 .B.OE1 1.3 Leu251 .A.0 Prol132 .B.HD2 2.4
*Phe254 .A.H *Glul33 .B.OE2 1.7 Thr250 .A.O Trp131 .B.HZ3 2.5
*GIn311 .A.HE22 *Glull6 .B.O 1.9 Asn434 A .HB3 Trpl131 .B.O 2.6
Leu251 .A.O Pro132 .B.HD3 2.3
Thr250 .A.O Trpl131 .B.HZ3 2.4
Asn434 . A.OD1 Leul35 .B.HD21 2.6
Asn434 A.HB3 Trp131 .B.O 2.8
Muty4 Hydrophobic Interaction
pH 6 pH7.5
IgG1-Fc FcRn distance (A) IgG1-Fc FcRn distance (A)
GIn311 .A Glull5 .B 1.1 GIn311 .A Glull5 .B 1.3
Tyr252 .A Prol32 .B 1.9 Tyr252 A Glul33 .B 1.4
GIn311 .A Trpl131 .B 2.0 His433 A GInl24 .B 1.5
I1e253 A Phell7 .B 2.2 His435 A Aspl30.B 1.9
Phe254 A Leull2 .B 2.3 Phe254 A Leu82 .B 2.1
Tyrd36 .A Prol132 .B 2.4 1le253 A Trp131 .B 2.5
His435 A Trpl131 .B 2.6 Tyrd36 .A Leul35.B 2.6
Phe254 A Tyr88 .B 2.6 Tyr252 A Prol32 .B 2.8
11e253 .A Trpl131 .B 2.9 Phe254 A Tyr88 .B 2.9
Tyrd36 .A Leul35 .B 2.9
Ile253 .A Glull5 .B 3.1
Asnd34 A Trpl131 .B 32
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