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Figure S1. Potential energy (kJ/mol) of fibrinogen D-domain as a function of simulation time. 
Here, unbound (Unbound-D), top (Top-D), side (Side-D), and perpendicular 1-3 (Perp1-D, Perp2-
D, Perp3-D) are initial orientations of D-domain on graphene, and PEG-D is a perpendicular 
orientation of D-domain on a monolayer of PEG. For time plot, the 6,000 (or 3,000) data points 
were smoothed over 60 (30) points using a moving window average approach. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S2. Secondary structure assignment per residue for the complete sequence of the D-domain 
of fibrinogen before and after MD on graphene, for top orientation simulated. The rows correspond 
to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the simulation time, 
respectively. The outlined in black fragments correspond to the most significant changes in the 
secondary structure content of the D-domain such as unfolding of the α-helix and/or β-extended 
strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding sites.  
 

 



Figure S2. (Continued) Secondary structure assignment per residue for the complete sequence of 
the D-domain of fibrinogen before and after MD on graphene, for top orientation simulated. The 
rows correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites. 
 

 
 
 
 



Figure S3. Secondary structure assignment per residue for the complete sequence of the D-domain 
of fibrinogen before and after MD on graphene, for side orientation simulated. The rows 
correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites. 
 

 



Figure S3. (Continued) Secondary structure assignment per residue for the complete sequence of 
the D-domain of fibrinogen before and after MD on graphene, for side orientation simulated. The 
rows correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites. 
 

 
 
 



Figure S4. Secondary structure assignment per residue for the complete sequence of the D-domain 
of fibrinogen before and after MD on graphene, for perpendicular orientation simulated. The rows 
correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites. 
 

 



Figure S4. (Continued) Secondary structure assignment per residue for the complete sequence of 
the D-domain of fibrinogen before and after MD on graphene, for perpendicular orientation 
simulated. The rows correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, 
and 60 ns of the simulation time, respectively. The outlined in black fragments correspond to the 
most significant changes in the secondary structure content of the D-domain such as unfolding of 
the α-helix and/or β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 
γ377-395 binding sites. 
 

 
 
 
 



Figure S5. Secondary structure assignment per residue for the complete sequence of the D-domain 
of fibrinogen before and after MD on PEG, for perpendicular orientation simulated. The rows 
correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns and 30 ns of the simulation 
time, respectively. The outlined in black fragments correspond to the most significant changes in 
the secondary structure content of the D-domain such as unfolding of the α-helix and/or β-
extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites.  
 

 
 
 
 
 



 
Figure S5. (Continued) Secondary structure assignment per residue for the complete sequence of 
the D-domain of fibrinogen before and after MD on PEG, for perpendicular orientation simulated. 
The rows correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns and 30 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites.  
  
 

 
 
 
 
 
 
 



Figure S6. Secondary structure assignment per residue for the complete sequence of the D-domain 
of fibrinogen before and after MD, for unbound orientation simulated. The rows correspond to a 
D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the simulation time, 
respectively. The outlined in black fragments correspond to the most significant changes in the 
secondary structure content of the D-domain such as unfolding of the α-helix and/or β-extended 
strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding sites. 
 

 



Figure S6. (Continued) Secondary structure assignment per residue for the complete sequence of 
the D-domain of fibrinogen before and after MD, for unbound orientation simulated. The rows 
correspond to a D-domain crystal structure, its structure at 0 ns, 20 ns, 40 ns, and 60 ns of the 
simulation time, respectively. The outlined in black fragments correspond to the most significant 
changes in the secondary structure content of the D-domain such as unfolding of the α-helix and/or 
β-extended strand; while the outlined in red fragments are P1 γ190-202 and P2 γ377-395 binding 
sites. 
 

 
 
 
 





Figure S7. Percent of secondary structure (α-helix, β-stand) relative to native (initial) state. Here, 
unbound (Unbound-D), top (Top-D), side (Side-D), and perpendicular 1-3 (Perp1-D, Perp2-D, 
Perp3-D) are initial orientations of D-domain on graphene, and PEG-D is a perpendicular 
orientation of D-domain on a monolayer of PEG. For time plots, the 6,000 (or 3,000) data points 
were smoothed over 60 (30) points using a moving window average approach.  
 

 

 

 

 



Figure S8. Number of hydrogen bonds (HBs) for initial and final orientations. Here, unbound 
(Unbound-D), top (Top-D), side (Side-D), and perpendicular 1-3 (Perp1-D, Perp2-D, Perp3-D) are 
initial orientations of D-domain on graphene, and PEG-D is a perpendicular orientation of D-
domain on a monolayer of PEG. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Figure S9. Radius of gyration as a function of simulation time. Here, unbound (Unbound-D), top 
(Top-D), side (Side-D), and perpendicular 1-3 (Perp1-D, Perp2-D, Perp3-D) are initial orientations 
of D-domain on graphene, and PEG-D is a perpendicular orientation of D-domain on a monolayer 
of PEG. 
 
 

 
 

 
 

	


