
Supplementary Table 2: List of the computed features used for inter-scale and comparative analyses
Feature Scale

DN nbrhd, sox2 count    Single-cell    
               DN nbrhd, tbr1 count                  Single-cell    
                DN nbrhd, dn count                   Single-cell    

              SOX2 nbrhd, sox2 count                 Single-cell    
              SOX2 nbrhd, tbr1 count                 Single-cell    
               SOX2 nbrhd, dn count                  Single-cell    
              TBR1 nbrhd, sox2 count                 Single-cell    
              TBR1 nbrhd, tbr1 count                 Single-cell    
               TBR1 nbrhd, dn count                  Single-cell    
               DP nbrhd, sox2 count                  Single-cell    
               DP nbrhd, tbr1 count                  Single-cell    
                DP nbrhd, dn count                   Single-cell    

            MidTBR1 nbrhd, sox2 count                Single-cell    
            MidTBR1 nbrhd, tbr1 count                Single-cell    
             MidTBR1 nbrhd, dn count                 Single-cell    
            MidSOX2 nbrhd, sox2 count                Single-cell    
            MidSOX2 nbrhd, tbr1 count                Single-cell    
             MidSOX2 nbrhd, dn count                 Single-cell    
            MidInter nbrhd, sox2 count               Single-cell    
            MidInter nbrhd, tbr1 count               Single-cell    
             MidInter nbrhd, dn count                Single-cell    

                DN nbrhd fraction                    Single-cell    
               SOX2 nbrhd fraction                   Single-cell    
               TBR1 nbrhd fraction                   Single-cell    
                DP nbrhd fraction                    Single-cell    

              MidTBR1 nbrhd fraction                 Single-cell    
              MidSOX2 nbrhd fraction                 Single-cell    
             MidInter nbrhd fraction                 Single-cell    

                TBR1 / SOX2 ratio                    Single-cell    
             MidTBR1 / MidSOX2 ratio                 Single-cell    

               MidInter / DN ratio                   Single-cell    
              DN nbrhd, eq diam mean                 Single-cell    
             DN nbrhd, eq diam stdev                 Single-cell    

             SOX2 nbrhd, eq diam mean                Single-cell    
            SOX2 nbrhd, eq diam stdev                Single-cell    
             TBR1 nbrhd, eq diam mean                Single-cell    
            TBR1 nbrhd, eq diam stdev                Single-cell    
              DP nbrhd, eq diam mean                 Single-cell    
             DP nbrhd, eq diam stdev                 Single-cell    

           MidTBR1 nbrhd, eq diam mean               Single-cell    
           MidTBR1 nbrhd, eq diam stdev              Single-cell    
           MidSOX2 nbrhd, eq diam mean               Single-cell    
           MidSOX2 nbrhd, eq diam stdev              Single-cell    
           MidInter nbrhd, eq diam mean              Single-cell    
          MidInter nbrhd, eq diam stdev              Single-cell    
            DN nbrhd, major axis mean                Single-cell    
            DN nbrhd, major axis stdev               Single-cell    

           SOX2 nbrhd, major axis mean               Single-cell    
           SOX2 nbrhd, major axis stdev              Single-cell    
           TBR1 nbrhd, major axis mean               Single-cell    
           TBR1 nbrhd, major axis stdev              Single-cell    
            DP nbrhd, major axis mean                Single-cell    
            DP nbrhd, major axis stdev               Single-cell    

          MidTBR1 nbrhd, major axis mean             Single-cell    
         MidTBR1 nbrhd, major axis stdev             Single-cell    
          MidSOX2 nbrhd, major axis mean             Single-cell    
         MidSOX2 nbrhd, major axis stdev             Single-cell    
         MidInter nbrhd, major axis mean             Single-cell    
         MidInter nbrhd, major axis stdev            Single-cell    

            DN nbrhd, axis ratio mean                Single-cell    
            DN nbrhd, axis ratio stdev               Single-cell    

           SOX2 nbrhd, axis ratio mean               Single-cell    
           SOX2 nbrhd, axis ratio stdev              Single-cell    



           TBR1 nbrhd, axis ratio mean               Single-cell    
           TBR1 nbrhd, axis ratio stdev              Single-cell    
            DP nbrhd, axis ratio mean                Single-cell    
            DP nbrhd, axis ratio stdev               Single-cell    

          MidTBR1 nbrhd, axis ratio mean             Single-cell    
         MidTBR1 nbrhd, axis ratio stdev             Single-cell    
          MidSOX2 nbrhd, axis ratio mean             Single-cell    
         MidSOX2 nbrhd, axis ratio stdev             Single-cell    
         MidInter nbrhd, axis ratio mean             Single-cell    
         MidInter nbrhd, axis ratio stdev            Single-cell    

      DN nbrhd, sox2 proximity to SOX2 mean          Single-cell    
      DN nbrhd, sox2 proximity to SOX2 stdev         Single-cell    
      DN nbrhd, sox2 proximity to TBR1 mean          Single-cell    
      DN nbrhd, sox2 proximity to TBR1 stdev         Single-cell    
      DN nbrhd, tbr1 proximity to SOX2 mean          Single-cell    
      DN nbrhd, tbr1 proximity to SOX2 stdev         Single-cell    
      DN nbrhd, tbr1 proximity to TBR1 mean          Single-cell    
      DN nbrhd, tbr1 proximity to TBR1 stdev         Single-cell    
       DN nbrhd, dn proximity to SOX2 mean           Single-cell    
       DN nbrhd, dn proximity to SOX2 stdev          Single-cell    
       DN nbrhd, dn proximity to TBR1 mean           Single-cell    
       DN nbrhd, dn proximity to TBR1 stdev          Single-cell    

     SOX2 nbrhd, sox2 proximity to SOX2 mean         Single-cell    
     SOX2 nbrhd, sox2 proximity to SOX2 stdev        Single-cell    
     SOX2 nbrhd, sox2 proximity to TBR1 mean         Single-cell    
     SOX2 nbrhd, sox2 proximity to TBR1 stdev        Single-cell    
     SOX2 nbrhd, tbr1 proximity to SOX2 mean         Single-cell    
     SOX2 nbrhd, tbr1 proximity to SOX2 stdev        Single-cell    
     SOX2 nbrhd, tbr1 proximity to TBR1 mean         Single-cell    
     SOX2 nbrhd, tbr1 proximity to TBR1 stdev        Single-cell    
      SOX2 nbrhd, dn proximity to SOX2 mean          Single-cell    
      SOX2 nbrhd, dn proximity to SOX2 stdev         Single-cell    
      SOX2 nbrhd, dn proximity to TBR1 mean          Single-cell    
      SOX2 nbrhd, dn proximity to TBR1 stdev         Single-cell    

     TBR1 nbrhd, sox2 proximity to SOX2 mean         Single-cell    
     TBR1 nbrhd, sox2 proximity to SOX2 stdev        Single-cell    
     TBR1 nbrhd, sox2 proximity to TBR1 mean         Single-cell    
     TBR1 nbrhd, sox2 proximity to TBR1 stdev        Single-cell    
     TBR1 nbrhd, tbr1 proximity to SOX2 mean         Single-cell    
     TBR1 nbrhd, tbr1 proximity to SOX2 stdev        Single-cell    
     TBR1 nbrhd, tbr1 proximity to TBR1 mean         Single-cell    
     TBR1 nbrhd, tbr1 proximity to TBR1 stdev        Single-cell    
      TBR1 nbrhd, dn proximity to SOX2 mean          Single-cell    
      TBR1 nbrhd, dn proximity to SOX2 stdev         Single-cell    
      TBR1 nbrhd, dn proximity to TBR1 mean          Single-cell    
      TBR1 nbrhd, dn proximity to TBR1 stdev         Single-cell    
      DP nbrhd, sox2 proximity to SOX2 mean          Single-cell    
      DP nbrhd, sox2 proximity to SOX2 stdev         Single-cell    
      DP nbrhd, sox2 proximity to TBR1 mean          Single-cell    
      DP nbrhd, sox2 proximity to TBR1 stdev         Single-cell    
      DP nbrhd, tbr1 proximity to SOX2 mean          Single-cell    
      DP nbrhd, tbr1 proximity to SOX2 stdev         Single-cell    
      DP nbrhd, tbr1 proximity to TBR1 mean          Single-cell    
      DP nbrhd, tbr1 proximity to TBR1 stdev         Single-cell    
       DP nbrhd, dn proximity to SOX2 mean           Single-cell    
       DP nbrhd, dn proximity to SOX2 stdev          Single-cell    
       DP nbrhd, dn proximity to TBR1 mean           Single-cell    
       DP nbrhd, dn proximity to TBR1 stdev          Single-cell    

    MidTBR1 nbrhd, sox2 proximity to SOX2 mean       Single-cell    
   MidTBR1 nbrhd, sox2 proximity to SOX2 stdev       Single-cell    
    MidTBR1 nbrhd, sox2 proximity to TBR1 mean       Single-cell    
   MidTBR1 nbrhd, sox2 proximity to TBR1 stdev       Single-cell    
    MidTBR1 nbrhd, tbr1 proximity to SOX2 mean       Single-cell    
   MidTBR1 nbrhd, tbr1 proximity to SOX2 stdev       Single-cell    
    MidTBR1 nbrhd, tbr1 proximity to TBR1 mean       Single-cell    



   MidTBR1 nbrhd, tbr1 proximity to TBR1 stdev       Single-cell    
     MidTBR1 nbrhd, dn proximity to SOX2 mean        Single-cell    
    MidTBR1 nbrhd, dn proximity to SOX2 stdev        Single-cell    
     MidTBR1 nbrhd, dn proximity to TBR1 mean        Single-cell    
    MidTBR1 nbrhd, dn proximity to TBR1 stdev        Single-cell    

    MidSOX2 nbrhd, sox2 proximity to SOX2 mean       Single-cell    
   MidSOX2 nbrhd, sox2 proximity to SOX2 stdev       Single-cell    
    MidSOX2 nbrhd, sox2 proximity to TBR1 mean       Single-cell    
   MidSOX2 nbrhd, sox2 proximity to TBR1 stdev       Single-cell    
    MidSOX2 nbrhd, tbr1 proximity to SOX2 mean       Single-cell    
   MidSOX2 nbrhd, tbr1 proximity to SOX2 stdev       Single-cell    
    MidSOX2 nbrhd, tbr1 proximity to TBR1 mean       Single-cell    
   MidSOX2 nbrhd, tbr1 proximity to TBR1 stdev       Single-cell    
     MidSOX2 nbrhd, dn proximity to SOX2 mean        Single-cell    
    MidSOX2 nbrhd, dn proximity to SOX2 stdev        Single-cell    
     MidSOX2 nbrhd, dn proximity to TBR1 mean        Single-cell    
    MidSOX2 nbrhd, dn proximity to TBR1 stdev        Single-cell    
   MidInter nbrhd, sox2 proximity to SOX2 mean       Single-cell    
   MidInter nbrhd, sox2 proximity to SOX2 stdev      Single-cell    
   MidInter nbrhd, sox2 proximity to TBR1 mean       Single-cell    
   MidInter nbrhd, sox2 proximity to TBR1 stdev      Single-cell    
   MidInter nbrhd, tbr1 proximity to SOX2 mean       Single-cell    
   MidInter nbrhd, tbr1 proximity to SOX2 stdev      Single-cell    
   MidInter nbrhd, tbr1 proximity to TBR1 mean       Single-cell    
   MidInter nbrhd, tbr1 proximity to TBR1 stdev      Single-cell    
    MidInter nbrhd, dn proximity to SOX2 mean        Single-cell    
    MidInter nbrhd, dn proximity to SOX2 stdev       Single-cell    
    MidInter nbrhd, dn proximity to TBR1 mean        Single-cell    
    MidInter nbrhd, dn proximity to TBR1 stdev       Single-cell    
       TBR1-LowDN Cytoarchitecture fraction        Cytoarchitecture 
      TBR1-HighDN Cytoarchitecture fraction        Cytoarchitecture 

        Surface Cytoarchitecture fraction          Cytoarchitecture 
       Artifacts Cytoarchitecture fraction         Cytoarchitecture 
           DN Cytoarchitecture fraction            Cytoarchitecture 

        Adjacent Cytoarchitecture fraction         Cytoarchitecture 
       ave. TBR1-LowDN profile, sox2 count         Cytoarchitecture 
       ave. TBR1-LowDN profile, tbr1 count         Cytoarchitecture 
        ave. TBR1-LowDN profile, dn count          Cytoarchitecture 
       ave. TBR1-HighDN profile, sox2 count        Cytoarchitecture 
       ave. TBR1-HighDN profile, tbr1 count        Cytoarchitecture 
        ave. TBR1-HighDN profile, dn count         Cytoarchitecture 

         ave. Surface profile, sox2 count          Cytoarchitecture 
         ave. Surface profile, tbr1 count          Cytoarchitecture 
          ave. Surface profile, dn count           Cytoarchitecture 
        ave. Artifacts profile, sox2 count         Cytoarchitecture 
        ave. Artifacts profile, tbr1 count         Cytoarchitecture 
         ave. Artifacts profile, dn count          Cytoarchitecture 
           ave. DN profile, sox2 count             Cytoarchitecture 
           ave. DN profile, tbr1 count             Cytoarchitecture 
            ave. DN profile, dn count              Cytoarchitecture 

        ave. Adjacent profile, sox2 count          Cytoarchitecture 
        ave. Adjacent profile, tbr1 count          Cytoarchitecture 
         ave. Adjacent profile, dn count           Cytoarchitecture 

   ave. TBR1-LowDN profile, sox2 mean position     Cytoarchitecture 
   ave. TBR1-LowDN profile, tbr1 mean position     Cytoarchitecture 
    ave. TBR1-LowDN profile, dn mean position      Cytoarchitecture 
   ave. TBR1-HighDN profile, sox2 mean position    Cytoarchitecture 
   ave. TBR1-HighDN profile, tbr1 mean position    Cytoarchitecture 
    ave. TBR1-HighDN profile, dn mean position     Cytoarchitecture 

     ave. Surface profile, sox2 mean position      Cytoarchitecture 
     ave. Surface profile, tbr1 mean position      Cytoarchitecture 
      ave. Surface profile, dn mean position       Cytoarchitecture 
    ave. Artifacts profile, sox2 mean position     Cytoarchitecture 
    ave. Artifacts profile, tbr1 mean position     Cytoarchitecture 
     ave. Artifacts profile, dn mean position      Cytoarchitecture 



       ave. DN profile, sox2 mean position         Cytoarchitecture 
       ave. DN profile, tbr1 mean position         Cytoarchitecture 
        ave. DN profile, dn mean position          Cytoarchitecture 

    ave. Adjacent profile, sox2 mean position      Cytoarchitecture 
    ave. Adjacent profile, tbr1 mean position      Cytoarchitecture 
     ave. Adjacent profile, dn mean position       Cytoarchitecture 

   ave. TBR1-LowDN profile, sox2 profile stdev     Cytoarchitecture 
   ave. TBR1-LowDN profile, tbr1 profile stdev     Cytoarchitecture 
    ave. TBR1-LowDN profile, dn profile stdev      Cytoarchitecture 
   ave. TBR1-HighDN profile, sox2 profile stdev    Cytoarchitecture 
   ave. TBR1-HighDN profile, tbr1 profile stdev    Cytoarchitecture 
    ave. TBR1-HighDN profile, dn profile stdev     Cytoarchitecture 

     ave. Surface profile, sox2 profile stdev      Cytoarchitecture 
     ave. Surface profile, tbr1 profile stdev      Cytoarchitecture 
      ave. Surface profile, dn profile stdev       Cytoarchitecture 
    ave. Artifacts profile, sox2 profile stdev     Cytoarchitecture 
    ave. Artifacts profile, tbr1 profile stdev     Cytoarchitecture 
     ave. Artifacts profile, dn profile stdev      Cytoarchitecture 
       ave. DN profile, sox2 profile stdev         Cytoarchitecture 
       ave. DN profile, tbr1 profile stdev         Cytoarchitecture 
        ave. DN profile, dn profile stdev          Cytoarchitecture 

    ave. Adjacent profile, sox2 profile stdev      Cytoarchitecture 
    ave. Adjacent profile, tbr1 profile stdev      Cytoarchitecture 
     ave. Adjacent profile, dn profile stdev       Cytoarchitecture 

              organoid volume (mm3)                 Whole-organoid  
        organoid equivalent diameter (mm)           Whole-organoid  

             organoid major axis (mm)               Whole-organoid  
             organoid minor axis (mm)               Whole-organoid  

               organoid axis ratio                  Whole-organoid  
                 ventricle count                    Whole-organoid  

           ventricle volume mean (um3)              Whole-organoid  
           ventricle volume stdev (um3)             Whole-organoid  

     ventricle equivalent diameter mean (um)        Whole-organoid  
     ventricle equivalent diameter stdev (um)       Whole-organoid  

          ventricle major axis mean (um)            Whole-organoid  
         ventricle major axis stdev (um)            Whole-organoid  
          ventricle minor axis mean (um)            Whole-organoid  
         ventricle minor axis stdev (um)            Whole-organoid  

            ventricle axis ratio mean               Whole-organoid  
            ventricle axis ratio stdev              Whole-organoid  

    DN nbrhd, sox2 surface distance mean (um)       Whole-organoid  
    DN nbrhd, sox2 surface distance stdev (um)      Whole-organoid  
    DN nbrhd, tbr1 surface distance mean (um)       Whole-organoid  
    DN nbrhd, tbr1 surface distance stdev (um)      Whole-organoid  
     DN nbrhd, dn surface distance mean (um)        Whole-organoid  
     DN nbrhd, dn surface distance stdev (um)       Whole-organoid  

   SOX2 nbrhd, sox2 surface distance mean (um)      Whole-organoid  
   SOX2 nbrhd, sox2 surface distance stdev (um)     Whole-organoid  
   SOX2 nbrhd, tbr1 surface distance mean (um)      Whole-organoid  
   SOX2 nbrhd, tbr1 surface distance stdev (um)     Whole-organoid  
    SOX2 nbrhd, dn surface distance mean (um)       Whole-organoid  
    SOX2 nbrhd, dn surface distance stdev (um)      Whole-organoid  

   TBR1 nbrhd, sox2 surface distance mean (um)      Whole-organoid  
   TBR1 nbrhd, sox2 surface distance stdev (um)     Whole-organoid  
   TBR1 nbrhd, tbr1 surface distance mean (um)      Whole-organoid  
   TBR1 nbrhd, tbr1 surface distance stdev (um)     Whole-organoid  
    TBR1 nbrhd, dn surface distance mean (um)       Whole-organoid  
    TBR1 nbrhd, dn surface distance stdev (um)      Whole-organoid  
    DP nbrhd, sox2 surface distance mean (um)       Whole-organoid  
    DP nbrhd, sox2 surface distance stdev (um)      Whole-organoid  
    DP nbrhd, tbr1 surface distance mean (um)       Whole-organoid  
    DP nbrhd, tbr1 surface distance stdev (um)      Whole-organoid  
     DP nbrhd, dn surface distance mean (um)        Whole-organoid  
     DP nbrhd, dn surface distance stdev (um)       Whole-organoid  

  MidTBR1 nbrhd, sox2 surface distance mean (um)    Whole-organoid  



 MidTBR1 nbrhd, sox2 surface distance stdev (um)    Whole-organoid  
  MidTBR1 nbrhd, tbr1 surface distance mean (um)    Whole-organoid  
 MidTBR1 nbrhd, tbr1 surface distance stdev (um)    Whole-organoid  
   MidTBR1 nbrhd, dn surface distance mean (um)     Whole-organoid  
  MidTBR1 nbrhd, dn surface distance stdev (um)     Whole-organoid  

  MidSOX2 nbrhd, sox2 surface distance mean (um)    Whole-organoid  
 MidSOX2 nbrhd, sox2 surface distance stdev (um)    Whole-organoid  
  MidSOX2 nbrhd, tbr1 surface distance mean (um)    Whole-organoid  
 MidSOX2 nbrhd, tbr1 surface distance stdev (um)    Whole-organoid  
   MidSOX2 nbrhd, dn surface distance mean (um)     Whole-organoid  
  MidSOX2 nbrhd, dn surface distance stdev (um)     Whole-organoid  
 MidInter nbrhd, sox2 surface distance mean (um)    Whole-organoid  
 MidInter nbrhd, tbr1 surface distance mean (um)    Whole-organoid  
 MidInter nbrhd, tbr1 surface distance stdev (um)   Whole-organoid  
  MidInter nbrhd, dn surface distance mean (um)     Whole-organoid  
  MidInter nbrhd, dn surface distance stdev (um)    Whole-organoid  
  MidInter nbrhd, dn surface distance stdev (um)    Whole-organoid  
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