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Table S1. Summary of the searching algorithms and scoring functions implemented in the PP docking 

engines employed in this study. 

Docking 
engine 

Searching 
algorithm 

Scoring function URL Reference 

HADDOCK 
Flexible Monte 

Carlo search 

Van der Waals, electrostatics, 
binding site restriction, and 

buried surface area 

https://wenmr.
science.uu.nl/ 

1, 2 

ClusPro 
Rigid body Fast 

Fourier 
transform (FFT) 

Shape complementarity, 
electrostatics and desolvation 

energy 

https://cluspro.
bu.edu/ 

3, 4 

HDOCK 

Rigid body FFT. 
template-based 

and ab initio 
template-free 

docking 

Long range shape 
complementarity and statistical 

mechanics-based 

http://hdock.ph
ys.hust.edu.cn/ 

5, 6 

GRAMM-X Rigid body FFT 
shape complementarity and 

hydrophobicity 

http://vakser.c
ompbio.ku.edu/
resources/gram

m/grammx/ 

7 

ZDOCK Rigid body FFT 
shape complementarity, Van der 
Waals, electrostatics, desolvation 

energy 

https://zdock.u
massmed.edu/ 

8, 9 

 

 

 

 

Figure S1. Structural quality assessment for the homology model of DR FasDD. Ramachandran plots of 

(a) General and (b) Glycine residues. The green and yellow circles reperesent the residues located in 

core and allowed regions, respectively. (c) Global quality estimation of the model through comparison 

of the normalized QMEAN4 scores (marked by red asterisk) with a non-redundant set of pdb structures 

of similar size. The QMEAN score of the model and its components (Cβ, all-atom, solvation, and 

torsion) are shown as inset. (d) Local quality estimation based on the residue QMEAN score values. 
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Figure S2. Structural quality assessment for the homology model of FADDDD. Ramachandran plots of 

(a) General, (b) Glycine, (c) Proline, and (d) Pre-Proline residues. The green and yellow circles 

reperesent the residues located in core and allowed regions, respectively. (e) Global quality estimation 

of the model through comparison of the normalized QMEAN4 scores (marked by red asterisk) with a 

non-redundant set of pdb structures of similar size. The QMEAN score of the model and its 

components (Cβ, all-atom, solvation, and torsion) are shown as inset. (f) Local quality estimation based 

on the residue QMEAN score values. 
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Figure S3. Structural quality assessment for the homology model of FADDDED. Ramachandran plots of 

(a) General, (b) Glycine, (c) Proline, and (d) Pre-Proline residues. The green and yellow circles 

reperesent the residues located in core and allowed regions, respectively. (e) Global quality estimation 

of the model through comparison of the normalized QMEAN4 scores (marked by red asterisk) a non-

redundant set of pdb structures of similar size. The QMEAN score of the model and its components 

(Cβ, all-atom, solvation, and torsion) are shown as inset. (f) Local quality estimation based on the 

residue QMEAN score values. 
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Figure S4. Structural quality assessment for the homology model of FADDfull. Ramachandran plots of 

(a) General, (b) Glycine, (c) Proline, and (d) Pre-Proline residues. The green and yellow circles 

reperesent the residues located in core and allowed regions, respectively. (e) Global quality estimation 

of the model through comparison of normalized QMEAN4 scores (marked by red asterisk) with a non-

redundant set of pdb structures of similar size. The QMEAN score of the model and its components 

(Cβ, all-atom, solvation, and torsion) are shown as inset. (f) Local quality estimation based on the 

residue QMEAN score values. 
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Figure S5. Structural quality assessment for the homology model of C8DEDs. Ramachandran plots of (a) 

General, (b) Glycine, (c) Proline, and (d) Pre-Proline residues. The green and yellow circles reperesent 

the residues located in core and allowed regions, respectively. (e) Global quality estimation of the 

model through comparison of the normalized QMEAN4 scores (marked by red asterisk) with a non-

redundant set of pdb structures of similar size. The QMEAN score of the model and its components 

(Cβ, all-atom, solvation, and torsion) are shown as inset. (f) Local quality estimation based on the 

residue QMEAN score values. 
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Figure S6. Structural quality assessment for the homology model of cFLIPDEDs. Ramachandran plots of 

(a) General, (b) Glycine, (c) Proline, and (d) Pre-Proline residues. The green and yellow circles 

reperesent the residues located in core and allowed regions, respectively. (e) Global quality estimation 

of the model through comparison of the normalized QMEAN4 scores (marked by red asterisk) with a 

non-redundant set of pdb structures of similar size. The QMEAN score of the model and its 

components (Cβ, all-atom, solvation, and torsion) are shown as inset. (f) Local quality estimation based 

on the residue QMEAN score values. 

 

Table S2. The specified residues in PP docking procedure.  

PP complex Components Residues 

FasDD-FasDD 
FasDD K299, I310 

FasDD K299, I310 

FasDD-FADDDD 
FasDD Y232, T235, I295, L298 

FADDDD L172, L176, L186 

FADDDED-C8DEDs 
FADDDED F25, L26 

C8DEDs Y8 

FADDDED-cFLIPDEDs 
FADDDED F25, L26 

cFLIPDEDs H7 

C8DEDs-C8DEDs 
C8DEDs F122, L123 

C8DEDs Y8 

C8DEDs-cFLIPDEDs 
C8DEDs F122, L123 

cFLIPDEDs H7 

 



8 
 

 



9 
 

 

Figure S7. Left hand panels: The standard deviation (y-axis), population (sphere size), and average 

RMSD (coloration) from the centroid within each cluster. Right hand panels: Relative RMSD values 

between the centroid of each cluster and the centroid of the most populated one. (a) FasDD–FasDD, (b) 

FasDD–FADDDD, (c) FADDDED–C8DEDs, (d) FADDDED–cFLIPDEDs, (e) C8DEDs–C8DEDs, and (f) C8DEDs–cFLIPDEDs. The 

most populated clusters are indicated by small arrows.  
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Figure S8. Close-up view of atomic contacts in the FasDD–FasDD complex. The Fas1,DD and Fas2,DD chains 

are presented in red and orange colors, respectively. Key interacting residues (Table1) are presented 

in ball-and-stick representation. Hydrogen atoms bound to carbon atoms are omitted for clarity. 

 

Figure S9. Close-up view of atomic contacts in the FasDD–FADDDD complex. The FasDD and FADDDD 

chains are presented in red and orange colors, respectively. Key interacting residues (Table2) are 

presented in ball-and-stick representation. Hydrogen atoms bound to carbon atoms are omitted for 

clarity. 
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Figure S10. Top (left) and side (right) views of α1/α4 (in yellow) and α2/α5 (in green) helices of FADDDED 

in the FasDD–FADDfull complex. The FasDD and FADDfull are represented in red and blue colors, 

respectively. 

 

 

Figure S11. Close-up view of atomic contacts in the FADDDED–C8DED complex. The FADDDED and C8DED 

chains are presented in red and orange colors, respectively. Key interacting residues (Table3) are 

presented in ball-and-stick representation. Hydrogen atoms bound to carbon atoms are omitted for 

clarity. 
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Figure S12. The native residue contacts profiles during 300 ns MD simulation for (a) FADDDED–C8DEDs 

and (b) FADDDED–cFLIPDEDs complexes. The blue and red colors indicate that the specific native 

contact was maintained or diminished, respectively. Chain A and B represent FADDDED and 

C8DEDs/cFLIPDEDs molecules, respectively. The first (t= 0 ns) and last (t = 300 ns) snapshots of MD 

trajectory for (a) FADDDED–C8DEDs and (b) FADDDED–cFLIPDEDs complexes. FADDDED is shown by red 

ribbon while C8DEDs and cFLIPDEDs are presented by blue and orange ribbons, respectively.  
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Figure S13. Close-up view of atomic contacts in the C8DEDs–C8DEDs complex. The C81,DEDs and C82,DEDs 

chains are presented in red and orange colors, respectively. Key interacting residues (Table 5) are 

presented in ball-and-stick representation. Hydrogen atoms bound to carbon atoms are omitted for 

clarity. 

 

Figure S14. Close-up view of atomic contacts in the C8DEDs–cFLIPDEDs complex. The C8DEDs and cFLIPDEDs 

chains are presented in red and orange colors, respectively. Key interacting residues (Table 6) are 

presented in ball-and-stick representation. Hydrogen atoms bound to carbon atoms are omitted for 

clarity. 
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Table S3: Table of the primers used to clone the different inserts in the Linker-hRluc-F(1)_pcDNA3.1(+) 

and Linker-hRluc-F(2)_pcDNA3.1(+) and the name of the resulting fusion proteins.a     

 

aThe underlined parts of the primer sequence indicate the complementary area that hybridize to the gene of interest. 

 

 

 

Figure S15. Schematic representation of the Linker-hRluc-F(1)_pcDNA3.1(+) and Linker-hRluc-

F(2)_pcDNA3.1(+) plasmid coding parts. In both cases, the shortest sequence represents the linker, 

and the longer one represents the Nterm and Cterm Renilla Luciferase sequence fragments, 

respectively.      
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Figure S16. The number of hydrogen bond and salt bridge interactions within C8DEDs and cFLIPDEDs 

molecules during the 300 ns MD simulation. 

 

 

               

(a) (b) 

(c) 
(d) 
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Figure S17. The contribution of each docking engines in the main clusters of (a) FasDD–FasDD, (b) 

Fas1,DD–FADD1,DD, (c) Fas2,DD–FADD2,DD, (d) FADDDED–C8DEDs, (e) FADDDED–cFLIPDEDs, (f) C8DEDs–C8DEDs, and 

(g) C8DEDs–cFLIPDEDs complexes. 

 

Table S4. The cluster component analysis for the main cluster of FasDD–FasDD complex. 

Docking Engines Models Components 
# of 

components 

ZDOCK 

ZDOCK_1 ZDOCK_1_1 to ZDOCK_1_10 except ZDOCK_1_4 9 

ZDOCK_2 ZDOCK_2_1 to ZDOCK_2_5 5 

ZDOCK_3 ZDOCK_3_1 to ZDOCK_3_10 10 

ZDOCK_4 ZDOCK_4_1 to ZDOCK_4_5 5 

ZDOCK_5 ZDOCK_5_1 and ZDOCK_5_2 2 

CLusPro 
CLusPro_1 CLusPro_1_1 to CLusPro_1_10 10 

CLusPro_3 CLusPro_3_1 to CLusPro_3_5 5 

HDOCK 
HDOCK_1 HDOCK_1_1 toHDOCK_1_10 10 

HDOCK_3 HDOCK_3_1 toHDOCK_3_5 5 

HADDOCK 

HADDOCK_1 
HADDOCK_1_2 and HADDOCK_1_3 and 

HADDOCK_1_6 to HADDOCK_1_10 
7 

HADDOCK_5 
HADDOCK_5_2 and HADDOCK_5_6 to 

HADDOCK_5_10 
6 

GRAMM-X GRAMM-X_1 GRAMM-X_1_2 to GRAMM-X_1_10 9 

 

 

 

(g) 
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Table S5. The cluster component analysis for the main cluster of Fas1,DD–FADD1,DD complex. 

Docking Engines Models Components 
# of 

components 

ZDOCK 
ZDOCK_2 ZDOCK_2_1 to ZDOCK_2_10 10 

ZDOCK_3 ZDOCK_3_1 to ZDOCK_3_10 10 

HADDOCK 
HADDOCK_1 HADDOCK_1_1 to HADDOCK_1_10 10 

HADDOCK_2 HADDOCK_2_1 to HADDOCK_2_10 10 

HDOCK HDOCK_2 HDOCK_2_1 to HDOCK_2_10 10 

GRAMM-X GRAMM-X_2 GRAMM-X_2_1 to GRAMM-X_2_10 10 
 

Table S6. The cluster component analysis for the main cluster of Fas2,DD–FADD2,DD complex. 

Docking Engines Models Components 
# of 

components 

ZDOCK 

ZDOCK_1 ZDOCK_1_1 to ZDOCK_1_10 10 

ZDOCK_4 ZDOCK_4_1 to ZDOCK_4_10 10 

ZDOCK_5 ZDOCK_5_1 to ZDOCK_5_10 10 

HDOCK HDOCK_1 HDOCK_1_1 to HDOCK_1_10 10 

GRAMM-X GRAMM-X_1 GRAMM-X_1_1 to GRAMM-X_1_10 10 
 

Table S7. The cluster component analysis for the main cluster of FADDDED–C8DEDs complex. 

Docking Engines Models Components 
# of 

components 

CLusPro 

CLusPro_2 CLusPro_2_1 to CLusPro_2_10 10 

CLusPro_3 CLusPro_3_1 to CLusPro_3_10 10 

CLusPro_4 CLusPro_4_1 to CLusPro_4_10 10 

GRAMM-X 
GRAMM-X _1 GRAMM-X _1_1 to GRAMM-X _1_10 10 

GRAMM-X _2 GRAMM-X _2_1 to GRAMM-X _2_10 10 

ZDOCK 
ZDOCK _4 ZDOCK _4_1 to ZDOCK _4_10 10 

ZDOCK _5 ZDOCK _5_1 to ZDOCK _5_10 10 
 

Table S8. The cluster component analysis for the main cluster of FADDDED–cFLIPDEDs complex. 

Docking Engines Models Components 
# of 

components 

CLusPro CLusPro_3 CLusPro_3_1 to CLusPro_3_10 10 

GRAMM-X GRAMM-X _1 GRAMM-X _1_1 to GRAMM-X _1_10 10 

HDOCK HDOCK _4 HDOCK _4_1 to HDOCK _4_10 10 
 

Table S9. The cluster component analysis for the main cluster of C8DEDs–C8DEDs complex. 

Docking Engines Models Components 
# of 

components 

CLusPro 
CLusPro_4 CLusPro_4_1 to CLusPro_4_10 10 

CLusPro_5 CLusPro_5_1 to CLusPro_5_10 10 

GRAMM-X 
GRAMM-X _2 GRAMM-X _2_1 to GRAMM-X _2_10 10 

GRAMM-X _3 GRAMM-X _3_1 to GRAMM-X _3_8 8 

HDOCK HDOCK _1 HDOCK _1_1 to HDOCK _1_10 10 

HADDOCK 

HADDOCK_1 HADDOCK_1_6 to HADDOCK_1_8 3 

HADDOCK_2 HADDOCK_2_1 to HADDOCK_2_3 3 

HADDOCK_3 HADDOCK_3_1 to HADDOCK_1_3 3 
 

Table S10. The cluster component analysis for the main cluster of C8DEDs–cFLIPDEDs complex. 

Docking Engines Models Components 
# of 

components 

HADDOCK 
HADDOCK_2 HADDOCK_2_1 to HADDOCK_2_10 10 

HADDOCK_4 HADDOCK_4_1 to HADDOCK_4_10 10 

GRAMM-X 
GRAMM-X _1 GRAMM-X _1_1 to GRAMM-X _1_10 10 

GRAMM-X _3 GRAMM-X _3_1 to GRAMM-X _3_10 10 

HDOCK HDOCK _3 HDOCK _3_1 to HDOCK _1_5 5 
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