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S1 Fig. Diffusion and bistability are necessary for expansion. 
(A, C, D, E) Spatiotemporal evolution of Eq. (3) in the inflamed area (above the unstable steady state q = 0.26; red) at y= 100 in a case of the expansion (A; a=4.0, b=0.01, d=0.5), and in the absence of the diffusion (C; a=4.0, b=0.01, d=0.0), and in the absence of the bistability (D; a=1.5, b=0.01, d=0.5, E; a=1.7, b=0.0, d=0.5). (B) Temporal evolution of mediator levels at x= 145 in A (dashed line in left panel).



[image: ]
S2 Fig. Slow expansion & shrinkage. 
(A, C, E, G) Spatiotemporal evolution of inflammatory mediator levels (q; inset at the left) upon initial stimulation in a circular area (A, E) and in three separate areas (C, G). a=2.04 in A, C. a=1.96 in E, G. b=0.01, d=0.5. (B, F) Spatial pattern of mediator levels at y= 100 in A (B) and E (F) (dashed line in left panel). (D, H) Temporal evolution of mediator levels at x= 145, y= 100 in A (D) and E (H).
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S3 Fig. Comparison between the simulated velocity (Fig 3) and the theoretically calculated velocity (Eq. 5) with an approximation (Eq. 8). 
(A-C) Dependence of the expansion velocity on the diffusion coefficient d (Eq. 3; A), the maximum  production rate a (B), and the basal secretion rate b (C). Bottom panel of B is enlarged view of a segment in the top panel of B.


Appendix
[bookmark: _heading=h.5rzqraw19dap][bookmark: _GoBack]A1. Deriving the normalized model 
First, we introduce a normalized time variable as , and Eq. (2) is rewritten as
				(S1)
By introducing a normalized concentration variable as  Eq. (S1) is rewritten as 
			(S2)
By introducing normalized parameters as Eq. (S2) becomes Eq. (3). 

[bookmark: _heading=h.fmigocg209yd]A2. Relationship between the previous and present model equations 
A previous study introduced a reaction–diffusion model of an inflammatory mediator (p) - depleted substrate (s) system for psoriasis [14]:
	
	
where k,  and are constant. Here, we consider a situation where the substrate s reaches an equilibrium state (. By substituting this equilibrium concentration of s into the above equation for p, it becomes
	
This equation becomes identical to Eq. (2) when 

[bookmark: _heading=h.momz9wtemr69]A3. Analytical derivation of the expansion velocity
[bookmark: _heading=h.2jxsxqh]A previous mathematical study derived the velocity of the traveling wave in the reaction–diffusion equations [20]. We have applied this theory to Eq. (3), which is rewritten as 
[bookmark: _heading=h.5zp6dmp7uz8q]	
[bookmark: _heading=h.io44w6p2iewp]When the denominator of the right side of the equation  is approximated to , this equation becomes
[bookmark: _heading=h.ul2hxzgrukp6]			(S3) 
where  . Eq. (S3) maintains the bistability in the same range of the parameters (a, b) as Eq. (3). Suppose that Eq. (S3) has an approximate solution of the wavefront (e.g., Figs. 2A and B), defined as :
	
[bookmark: _heading=h.bf32taguuhvn][bookmark: _heading=h.biov4v2wgejr]where v denotes the velocity of the traveling wave. Substituting Q(z) into Eq. (S3) provides 
		(S4)
[bookmark: _heading=h.5c3g302xwbyz]As  and indicate the steady state (i.e., =0),  satisfies
					(S5) 
[bookmark: _heading=h.fbio5wc1dsj9]where B is a constant. Substituting Eq. (S5) into Eq. (S4), we obtain
	}
[bookmark: _heading=h.4v3dlg9u241]		=}.
Therefore, we must have
	
[bookmark: _heading=h.ho2lrfhhkkit][bookmark: _heading=h.9o369sgwfs45]These two equations provide the velocity Eq. (5).
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