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SUPPORTING FIGURE LEGENDS 
 
Figure S1. Conformational fluctuations of the EphA4 and EphA2 SAM domains during 
MD simulations. RMSD values were calculated for the backbone atoms of the EphA4 WT, 
EphA4 L920F, EphA2 WT and EphA2 L913F SAM domains, excluding the flexible termini. 
The crystal structures of the EphA4 SAM domain (residues 915-975, PDB ID: 1B0X) and of the 
EphA2 SAM domain (residues 909-969, PDB ID: 2KSO, chain A) were used as the reference 
structures. The time evolution of the RMSD values is plotted for each of the three MD 
simulation replicates (Rep 1-3) for each of the four SAM domains. The rapid, large variations in 
the RMSDs for the EphA4 L920F mutant suggest protein instability, while EphA4 WT, EphA2 
WT, and the EphA2 L913F mutant generally exhibit smaller RMSD variations, with instabilities 
observed for only one of the repetitions for the EphA2 L913F mutant. 
 
Figure S2.	Surface	accessibility	of	residues	in	the	simulated	EphA4	WT	and	L920F	
SAM	domains.	The	solvent	accessible	surface	area	(SASA)	was	determined	along	the	MD	
simulation	trajectory	for	select	residues	W919,	L920	or	F920,	F932,	and	H945	of	the	EphA4	
WT	and	L920F	SAM	domains.	The	SASA	trajectory	for	each	of	the	four	resides	of	the	EphA4	
WT	SAM	domain	is	compared	to	the	corresponding	residue	of	the	EphA4	L920F	SAM	
domain.	The	mean	values	and	standard	deviations	are	indicated	in	each	panel,	
	
Figure S3. Deletion of the SAM domain has negligible effect on EphA4 WT dimerization 
and confirms the importance of the L920F mutant SAM domain. (A) FRET efficiencies 
measured for the SAM domain-deleted (ΔSAM) EphA4 mutant in HEK293 cells compared to 
EphA4 WT. (B) The MSE values calculated for EphA4 ΔSAM. (C) Dimerization curve for 
EphA4 ΔSAM compared to EphA4 WT. (D) FRET efficiencies measured for EphA4 ΔSAM 
compared to EphA4 L920F. (E) Comparison of the oligomerization curves for EphA4 ΔSAM 
and EphA4 L920F demonstrates the key role of the L920F mutant SAM domain in promoting 
EphA4 oligomerization. 
 
Figure S4. Comparison of FSI-FRET and FIF data in the presence and absence of ligand. 
FRET efficiencies as a function of acceptor concentration and dimerization/oligomerization 
curves as a function of total receptor concentration measured for (A,B) EphA4 WT, (D,E) 
EphA4 L920F and (G,H) EphA4 L920F-H945E in the presence and absence of ephrinA5-Fc. 
Comparison of FIF histograms for (C) EphA4 WT and (F) EphA4 L920F in the absence and 
presence of ephrinA5-Fc. The histogram maxima are indicated by the dotted lines. (I) High 
concentration FIF histograms comparing EphA4 WT (with ephrinA5-Fc ligand) and the L920F 
mutant (without ligand) demonstrate the different effects of the mutation and ligand binding.  
 
Figure S5. Histograms of RMSD values used to identify EphA4 SAM dimer decoy outliers. 
The RMSD values from Fig. 6A,C were grouped into bins of size 0.3 and a gaussian curve was 
fit to each of the histograms for the EphA4 L920F dimer AB, EphA4 L920F dimer CD, and 
EphA4 WT SAM domain dimer decoys. The RMSD value at the Gaussian fit maximum is 
indicated in the top left corner of each plot along with the standard error. A SAM domain dimer 
decoy is considered an outlier if the RMSD value of that decoy deviates > 1 Å from the mean 
RMSD value. The models shown in Figs. 6B,D and S6 are within the selected 1 Å cutoff. 
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Figure S6. EphA4 WT SAM domain dimer models. (A) Structural representation of the lowest 
energy EphA4 WT dimer structure (Fig. 6C, green) where the two SAM domains (A and B) are 
indicated in green and gray, respectively. Residue L920 is indicated in blue and residue H945 in 
yellow, both shown as sticks and as a molecular surface. (B) Structural representation of the 
second lowest energy EphA4 WT dimer structure as shown in Fig. 6D. Residue L920 is 
indicated in blue and residue H945 in yellow, both shown as sticks/molecular surface. (C) 
Solved crystal structure of the EphA4 SAM domain (PDB ID: 1B0X) (1). Shown is a 
crystallographic dimer representing the most favorable SAM-SAM interaction. Coloring and 
residue representation as in B. 
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Table S1. In silico alanine scan mutagenesis of 
predicted EphA4 SAM domain interface residues 

L920F dimer AB L920F dimer CD 
residue Δ I.S. residue Δ I.S. 

H945 3.91 W919 4.04 
M946 3.57 H945 3.99 
D918 3.39 Q970 3.68 
Q978 3.21 Q975 3.66 
Q975 3.20 L966 3.51 
L966 3.12 M946 3.02 
E941 2.90 D918 2.54 
K924 2.85 M972 2.46 
H961 2.74 Q977 2.28 
Q977 2.30 Q948 2.26 

The 10 residues found to be most critical in each of the two interfaces 
are ordered according to the change in interface score (Δ I.S.) caused 
by mutating that residue to alanine. The starting interface scores (when 
the residues are not mutated to alanine) are -13.06 for L920F dimer AB 
and -13.04 for L920F dimer CD. Mutating H945 is predicted to be very 
destabilizing for both L920F interfaces, but not for the WT interface (not 
shown). Other residues predicted to destabilize both L920F interfaces, 
but not the WT interface, are highlighted in yellow. 
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