Supplemental Figure 1. Viral expression of HSV and CaMKII-AAV in LMAN and Area X 
[image: ]
(A) Viral expression of mCherry signals (red) in LMAN following injection of CaMKII-AAV into this site. 
(B) Viral expression of mCherry (red) in LMAN following injection of HSV into this site. Transfection of LMAN projection neurons is evident by the presence of mCherry positive axons in Area X which is demarcated by intense parvalbumin expression (green). 
(C) The transfection of LMAN projection neurons by CaMKII-AAV was evident by the overlap of mCherry (arrowheads) with the retrograde labeler fluorogold (blue) injected into Area X.
(D) Viral expression of mCherry is widespread within Area X (dashed line) following injection of CaMKII-AAV into this site
(E-F) Both viral types transfect MSNs as evident by overlap (arrowheads) with the MSN marker FoxP2 (green). 
(G-H) Both viruses transfect cells in Area X that morphologically resemble MSNs.
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Supplemental Figure 2. Intersyllable effects of LMAN manipulations are independent of viral type.
[image: ]
LMAN injected birds were separated by viral type. (A-D) Groups of HSV or CaMKII-AAV injected birds each show the variability injector pattern on measures of intersyllable variability that was seen in combined data. 



Supplemental Figure 3. Intrasyllable and syntax effects of LMAN manipulations are dependent on viral type.

[image: ]
LMAN injected birds were separated by viral type. 
(A) HSV injected birds exhibited the intrasyllable variability injector pattern observed in the combined data. 
(B) HSV injected birds exhibited a syntax entropy variability injector pattern not apparent in the group data. 
(C) CaMKII–AAV injected birds showed a semblance of a variability injector pattern that was weaker than that of HSV injected birds. 
(D) No effect on syntax entropy was observed in CaMKII-AAV injected birds, which may have masked any effect in HSV injected birds.



Supplemental Figure 4. Intersyllable effects of Area X manipulations are independent of viral type.
[image: ]
Area X injected birds were separated by viral type. 
(A-D) Groups of HSV or CaMKII-AAV injected birds each show the stabilizing effect on intersyllable variability that was seen in combined data. 


Supplemental Figure 5. Intrasyllable and syntax effects of Area X manipulations 
[image: ]Area X injected birds were separated by viral type. 
(A) HSV injected birds showed the stabilizing effect on intrasyllable variability observed in the combined data. 
(B) No effect was observed on syntax entropy in HSV injected birds. 
(C) No effect of Area X manipulation on intrasyllable variability was detected in CaMKII-AAV injected birds 
(D) No effect on syntax entropy was observed in CaMKII-AAV injected birds.
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