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1. Tables and Figures

Table S1. Average protein backbone RMSF of wild-type and mutant Fc homodimer in nm.

Chain  Structure B7 H7 Q347E B4 H4
Q/E347* 0.105 0.130 0.095 0.124 0.119
CH2 domain 0.082 0.072 0.078 0.096 0.078

A CH3 domain 0.083 0.078 0.094 0.080 0.109
Glycans 0.076 0.065 0.063 0.102 0.055
Q/E347* 0.124 0.148 0.063 0.140 0.126
B CH2 domain 0.080 0.079 0.083 0.096 0.113

CH3 domain 0.094 0.092 0.082 0.107 0.086
Glycans 0.089 0.078 0.070 0.097 0.068
* These RMSF were calculated using all atoms in the residue.

Table S2. Distance and angle describing TYR407-TYR407 stacking at the CH3—CH3 interface.

Property B7 H7 Q347E B4 H4
Distance* 0.453 £0.24 0.420+0.023 0.450 £0.027 0.459+0.024 0.444+0.34
Angle b 291+£0.12 291+0.13 2.88+0.14 2.89+£0.13 2.80+0.19
® The calculated distance is the distance between the center of geometry of the aromatic ring of the two
stacked TYR407; ® The angle is calculated from a vector derived from two opposite atoms in the aromatic
ring of the two stacked TYR407.

Table S3. Initial simulation box properties of simulation B4, B7, H4, H7 and Q347E.

System X-Dimension (nm) Y-Dimension (hm) Z-Dimension (hm) Na® CI” H,O

B4 7.33 8.29 9.19 28 81 15944
B7 7.31 8.29 9.19 0 0 16007
H4 8.19 8.66 10.17 48 108 20929
H7 8.25 8.82 10.16 0 0 20978
Q347E 8.53 9.19 10.42 0 0 24306

Table S4. Definition of (dihedral) angles used to define the orientation of domains.
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Figure S1. Atom-positional root-mean-square deviations with respect to the initial
structure for individual domains in simulation B4. (A) Chain A CH2 domain. (B) Chain B
CH2 domain. (C) Chain A CH3 domain. (D) Chain B CH3 domain. (E) Chain A glycans.

(F) Chain B glycans.
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Figure S2. Atom-positional root-mean-square deviations with respect to the initial
structure for individual domains in simulation B7. (A) Chain A CH2 domain. (B) Chain B
CH2 domain. (C) Chain A CH3 domain. (D) Chain B CH3 domain. (E) Chain A glycans.
(F) Chain B glycans.
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Figure S3. Atom-positional root-mean-square deviations with respect to the initial
structure for individual domains in simulation H4. (A) Chain A CH2 domain. (B) Chain B
CH2 domain. (C) Chain A CH3 domain. (D) Chain B CH3 domain. (E) Chain A glycans.

(F) Chain B glycans.
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Figure S4. Atom-positional root-mean-square deviations with respect to the initial
structure for individual domains in simulation H7. (A) Chain A CH2 domain. (B) Chain B
CH2 domain. (C) Chain A CH3 domain. (D) Chain B CH3 domain. (E) Chain A glycans.

(F) Chain B glycans.
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Figure S5. Atom-positional root-mean-square deviations with respect to the initial
structure for individual domains in simulation Q347E. (A) Chain A CH2 domain.
(B) Chain B CH2 domain. (C) Chain A CH3 domain. (D) Chain B CH3 domain. (E) Chain

A glycans. (F) Chain B glycans.
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Figure S6. Relative orientation of individual domains as defined through the (dihedral)
angles (in degree) in Table S4 as a function of time for simulation B4.
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Figure S7. Relative orientation of individual domains as defined through the (dihedral)
angles (in degree) in Table S4 as a function of time for simulation B7.
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Figure S8. Relative orientation of individual domains as defined through the (dihedral)
angles (in degree) in Table S4 as a function of time for simulation H4.
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Figure S9. Relative orientation of individual domains as defined through the (dihedral)
angles (in degree) in Table S4 as a function of time for simulation Q347E.

105

100 —

95

90

85 —

80 a0

105 115 -

100
—120 —
95
—-125
20

=130
85

80 -135

I I T T

0 5000 10000 15000 20000 0 5000 10000 15000 200
time (ps) time (ps)



Int. J. Mol. Sci. 2014, 15 S12

Figure S10. (A) Glycan tree structure that is attached to chain A of simulation B7 with
atom numbering from topology used in simulation. Note, the glycan tree structure is
connected through atom 620 and atom 2129. Simulation B4, H4, H7 and Q347E used
topologies following a similar numbering scheme for the glycan tree structures. Actual
atom numbering are shifted slightly depending on the simulation. (B) Glycan tree structure
residue numbering according to the topology of simulation B4 and simulation B7.
(C) Glycan tree structure residue numbering according to the topology of simulation H4,
simulation H7 and simulation Q347E.
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Figure S11. Schematic representation of an Fc fragment. Two CH2 domains (CH2A and
CH2B), two CH3 domains (CH3A and CH3B) and two glycan structures (S1 and S2).

Every domain or glycan, X, is represented by its position, fx and its largest principle
component, N,. The orientation of the domains can subsequently be described by a set of

(dihedral) angles, as outlined in Table S4.
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2. Building Blocks and Topologies
2.1. Atom Numbering Overview

Figure S12. Atom numbering for building blocks FUC, FUL, MAN and BMA.
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Figure S13. Atom numbering for building blocks NAG and NDG.
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2.2. a-L-Fucose (FUC) Building Block

Figure S14. Graphical representation of building block FUC. Linkage is O1-O4.
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5 C2 57 3 0.23200 0 5 7 8 9 11
6 02 3 16 -0.64200 0 2 7 8
7 H2 21 1 0.41000 1 O
8 C3 57 3 0.23200 0 4 9 10 11 12
9 03 3 16 -0.64200 0 2 10 11
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Notes: FUC and FUL/O1-04 share same end blocks.
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2.3. f-L-Fucose (FUL) Building Block

Figure S15. Graphical representation of building block FUL.Linkage is O1-0O4.
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2.4. f-D-Mannose (BMA) Building Block

Figure S16. Graphical representation of building block BMA. Linkage is O1-03.
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14 4 0
11 4 0
4 5113
14 50

A O N W

END

MTBUILDBLEND

# building block (residue, nucleotide, etc.)

# RNME

BMA+

# number of atoms, number of atoms to be replaced
# NMAT ,NREP

3 1
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1H1 21 1 0.41000 0 2 2 3
2 01 3 16 -0.64200 0 3 3 4
# replacing atoms
3 C1 57 3 0.46400 0
# bonds
# NB
2
# 1B JB MCB
1 2 1
2 3 20
# bond angles
# NBA
1

# 1B JB KB MCB
1 2 3 12
# 1mproper dihedrals
NIDA
0
IB JB KB LB MCB
# dihedrals
NDA
2
# IB JB KB LB MCB
1 2 3 4 47
1 2 3 4 48
# ljexceptions
NEXP

H*

H*

H+

o #
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# 1J JJ MCJ
END
MTBUILDBLEND
# building block (residue, nucleotide, etc.)
# RNME
BMA-
# number of atoms, number of atoms to be replaced
# NMAT,NREP
3 -2
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C3 57 3 0.23200 0 2 2 3
2 03 3 16 -0.64200 0 1 3
3 H3 21 1 0.41000 1 O
bonds
# NB
2
# 1B JB MCB
1 2 20
2 3 1
bond angles
# NBA
1
# 1B JB KB MCB
1 2 3 12

H*

H*

# improper dihedrals
# NIDA
0
# 1B JB KB LB MCB

# dirhedrals
# NDA
1
# IB JB KB LB MCB
0 1 2 3 47
# ljexceptions
# NEXP
0
# 13 JJ MCJ
END
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2.5. a-D-Mannose(MAN) Building Block

Figure S17. Graphical representation of building block MAN. Linkage is O1-02.
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MTBUILDBLSOLUTE

# building block (residue, nucleotide, etc.)

# RNME

MAN

#(beta-D-mannose)

# number of atoms, number of preceding exclusions

20

# NMAT,NLIN
14 2
# preceding exclusions
#ATOM MAE MSAE
-1 201
0 31213
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C1 57 3 0.46400 O 5 2 3 7 13 14
2 05 55 16 -0.46400 0 4 3 4 10 13
3 C5 57 3 0.23200 1 5 4 5 7 10 11
4 C6 57 4 0.23200 0 3 5 6 10
5 06 3 16 -0.64200 0 1 6
6 H6 21 1 0.41000 1 O
7 C3 57 3 0.23200 0 6 8 9 10 11 13
14
8 03 3 16 -0.64200 0 3 9 10 13
9 H3 21 1 0.41000 1 O
10 C4 57 3 0.23200 0 3 11 12 13
11 04 3 16 -0.64200 0 1 12
12 H4 21 1 0.41000 1 O
13 C2 57 3 0.23200 O
14 02 3 16 -0.46400 0
# bonds
# NB
15
# 1B JB MCB
0 1 20
1 2 20
1 13 26
2 3 20
3 4 26
3 10 26
4
5
7

o o O
=

20
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# bond angles
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# 1B JB
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14 13
13 14
# NIDA
5
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# dihedrals
# NDA

KB
13

\l

10

LB

10
14
11

MCB

N NDNDNNDN

S33



Int. J. Mol. Sci. 2014, 15 S34

22
# 1B JB KB LB MCB
-1 0 1 2 46
-1 0 1 2 48
0O 1 2 3 49
13 1 2 3 46
0O 113 14 56
0O 113 7 34
2 113 14 57
1 2 310 46
2 3 4 5 56
2 3 4 5 55
2 3 4 5 34
10 3 4 5 54
2 310 7 34
2 310 11 56
3 4 5 6 47
13 7 8 9 47
113 7 10 34
8 7 13 14 56
7 10 11 12 47
310 7 13 34

11 10 7 8 56
7 13 14 15 46
# ljexceptions
# NEXP
19
# 13 JJ MCJ
-1 2
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10 15
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1 9
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1 8 40
3 8 40
11 13 4 0
0O 4 5113
4 8 50
END
MTBUILDBLEND
# building block (residue, nucleotide, etc.)

# RNME
MAN+
# number of atoms, number of atoms to be replaced
# NMAT ,NREP
3 1
# atoms
#ATOM ANM TACM MASS CGMICGM MAE MSAE
1 H1 21 1 0.41000 O 2 2 3
2 01 3 16 -0.64200 0 3 3 4 15
# replacing atoms
3 Cl1 57 3 0.46400 O
# bonds
# NB
2
# 1B JB MCB
1 2 1
2 3 20
# bond angles
# NBA
1

# 1B JB KB MCB
1 2 3 12
improper dihedrals
# NIDA
0
IB JB KB LB MCB
# dirhedrals
NDA
2
# IB JB KB LB MCB
1 2 3 4 47
1 2 3 4 48
I jexceptions
# NEXP

H*

3+

H+

H+
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0
# 13 JJ MCJ
END
MTBUILDBLEND
# buirlding block (residue, nucleotide, etc.)
# RNME
MAN-
# number of atoms, number of atoms to be replaced
# NMAT,NREP
3 =2
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C2 57 3 0.23200 0 2 2 3
2 02 3 16 -0.64200 0 1 3
3 H2 21 1 0.41000 1 O
bonds
NB
2
# 1B JB MCB
1 2 20
2 3 1
# bond angles
# NBA
1
# IB JB KB MCB
1 2 3 12
# improper dihedrals
NI1DA
0
# 1B JB KB LB MCB
dihedrals
# NDA
1
# 1B JB KB LB MCB
0 1 2 3 47
# ljexceptions
# NEXP
0
#

#* H#*

3+

H*

1J JJ MCJ
END
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2.6. N-Acetyl-D-Glucosamine (NAG) Building Block

Figure S18. Graphical representation of building block NAG. Linkage is O1-04.
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MTBUILDBLSOLUTE

# building block (residue, nucleotide, etc.)
# RNME

NAG

#(N-acetyl-D-glucosamine)

# number of atoms, number of preceding exclusions

# NMAT,NLIN
17 2
# preceding exclusions
#ATOM MAE MSAE
-1 201
0 3127
# preceding exclusions
#ATOM MAE MSAE
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C1 57 3 0.46400 O 5 2
2 05 55 16 -0.46400 0 4 3
3 C5 57 3 0.23200 1 5 4
4 C6 57 4 0.23200 0 3 5
5 06 3 16 -0.64200 0 1 6
6 H6 21 1 0.41000 1 O
7 C2 57 3 0.00000 1 6
16
8 N2 6 14 -0.31000 0 5 9
9 H2 21 1 0.31000 1 1 10
10 C7 12 12 0.45000 O 2 11
11 07 1 16 -0.45000 1 1 12
12 C8 16 5 0.00000 1 O
13 C3 57 3 0.23200 0 4 14
14 03 3 16 -0.64200 0 2 15
15 H3 21 1 0.41000 1 O
16 C4 57 3 0.23200 O
17 04 3 16 -0.46400 0
# bonds
# NB
18
# 1B JB MCB
0 1 20
1 2 20
1 7 26
2 3 20

o 0> W

10

12

15
16

~J

13
16

11

16

16
16

10

12

17

13

17

13

13

S38

14



Int. J. Mol. Sci. 2014, 15

0 00 ~NNO b~ WW

el e e
A W W OO

16

# bond angles

# NBA
26
# 1

0000 O ~N~NOOFPPFPPMMWPANMNNREDNOO@

=
~N R

14
13

4
16

5

6

8
13

9
10
11
12
14
16
15
17

[
00 000 N~NNOOPR~WWWNERERPPRPPEPE

P R R R R R R R R
O o0 WWWOOoOo

26
26
20

1
26
26

2
10

5
27
20
26

1
20

KB

2w NN

16
16

(0]

13
13

10
10
11
12
12
14
16
16
15
13
17

MCB

S39



Int. J. Mol. Sci. 2014, 15

13 16
16 17

17
18

9
10

# improper dihedrals

# NIDA
7
# 1B
1
3
7
8
10
13
16
# dihedra
# NDA
24
# IB

(&
o

= W N0 NP DN O

(&
o

16
1

o
AAAANPRPRPRPNN~NRP

|_\
DN NNOFRPRRPRWONNNNN
[
W WoOoOSNSNSNANDMNWWWWWWWDNNDNRERPPRPPREROO
e ol
O O W WOWOOU O O

13
3 16 17

=
(0]

S

=
w N

o o1 o1 01 O N 0 0

= el ol el = e
N W OaONPDOOOOO N W

18

KB

0 b~

11
16
13

KB
46
48
34
56
57
46
49
46
54
34
55
56
34
57
47
43
44
34
56
14
47
34
56
46

# ljexceptions

LB

16
13
10
12
14
17

LB

MCB

NNPF EFPLDNDNNDN

MCB

S40



Int. J. Mol. Sci. 2014, 15

# NEXP

#11
16

# 13 JJ MCJ
-1 2 11121
-1 13 21121
-1 3 21121
1 15 20
3 15 20
7 18 21221
2 18 21221
1 4 30
4 13 30
0O 13 4113
O 3 4113
1 14 40
3 14 40
7 17 4 0
0O 4 5113
4 14 50

END

MTBUILDBLEND

# buirlding block (residue, nucleotide, etc.)

# RNME

NAG+

# number of atoms, number of atoms to be replaced
# NMAT,NREP

3 1
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1 Hl 21 1 0.41000 O 2 2 3
2 01 3 16 -0.64200 0 3 3 4
# replacing atoms
3 C1 57 3 0.46400 O
# bonds
# NB
2
# 1B JB MCB
1 2 1
2 3 20

# bond angles
# NBA
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1
# 1B JB KB MCB
1 2 3 12
# 1mproper dihedrals
# NIDA
0
# 1B JB KB LB MCB
# dihedrals
# NDA
2
# 1B JB KB LB MCB
1 2 3 4 47
1 2 3 4 48
# ljexceptions
# NEXP
0
# 1J JJ MCJ
END
MTBUILDBLEND
# building block (residue, nucleotide, etc.)
# RNME
NAG-
# number of atoms, number of atoms to be replaced
# NMAT ,NREP
3 -2
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C4 57 3 0.23200 0 2 2 3
2 04 3 16 -0.64200 0 1 3
3 H4 21 1 0.41000 1 O
# bonds
# NB
2
# 1B JB MCB
1 2 20
2 3 1
# bond angles
# NBA
1
# 1B JB KB MCB
1 2 3 12
# 1mproper dihedrals
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# NIDA
0
# IB JB KB LB MCB
# dihedrals
# NDA
1
# IB JB KB LB MCB
0 1 2 3 47
# ljexceptions
# NEXP
0
# 1J JJ MCJ
END
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2.7. 2-(Acetylamino)-2-Deoxy-A-D-Glucopyranose (NDG) Building Block

Figure S19. Graphical representation of building block NDG. Linkage is O1-04.
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MTBUILDBLSOLUTE

# building block (residue, nucleotide, etc.)
# RNME

NDG

#(N-acetyl-D-glucosamine)

# number of atoms, number of preceding exclusions

# NMAT, NLIN
17 2
# preceding exclusions
#ATOM MAE MSAE
-1 201
0 3127
# preceding exclusions
#ATOM MAE MSAE
# atoms
#ATOM ANM  TACM MASS CGMICGM MAE MSAE
1C1 57 3 0.46400 O 5 2
2 05 55 16 -0.46400 0 4 3
3 C5 57 3 0.23200 1 5 4
4 C6 57 4 0.23200 0 3 5
5 06 3 16 -0.64200 0 1 6
6 H6 21 1 0.41000 1 O
7 C2 57 3 0.00000 1 6
16
8 N2 6 14 -0.31000 0 5 9
9 H2 21 1 0.31000 1 1 10
10 C7 12 12 0.45000 O 2 11
11 07 1 16 -0.45000 1 1 12
12 C8 16 5 0.00000 1 O
13 C3 57 3 0.23200 0 4 14
14 03 3 16 -0.64200 0 2 15
15 H3 21 1 0.41000 1 O
16 C4 57 3 0.23200 O
17 04 3 16 -0.46400 0
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