


  



 

 
Figure S1:  Injection constructs for transgenic lines.  A) A “floxed” mammalianized tTA 

fusion protein was put under the control of the CamKIIα promoter (kind gift of Dusan Bartsch), 

and a gel-purified SfiI fragment was injected into mouse oocytes to give rise to 2/3 of the tTA 

lines used to drive TVAG mRNA expression, the third is a commercially available mouse 

expressing tTA from the same promoter.  B)  The injection construct  bicistronic transgene 

containing both the fusion between the cytoplasmic domain of RG and the avian virus receptor 

(TVA) as well as the S19 strain glycoprotein (G) separated by an F2A element, which cleaves 

cotranslationally, all under the control of the pTRE-tight tetracycline responsive element 

(Clontech, Mountain View, CA).     

 



 
Figure S2.  Viral transformation inhibits TVA mRNA expression.  Transformation at the site 

of infection results in an inverse distribution of TVA mRNA and mCherry labeled neurons along 

the proximal-distal axis of CA1.  A) Panels illustrate TVA mRNA positive cells (top), 

fluorescent Nissl stained cells (middle), and mCherry labeled cells (bottom) in a sagittal section 

including the injection site.  For each composite, CA1 was divided into 8 bins, each 

approximately 200 microns in length, along the proximal-distal axis.  Cells labeled in each bin 

were counted.  The same process was performed for the comparable section in the contralateral 

hemisphere (images not shown).  The bottom panel demonstrates how mCherry fluorescence is 

reduced in intensity following in situ hybridization for TVA mRNA expression (top).  B) Panels 

from top to bottom illustrate the approximate location of the injection site in CA1from one 

mouse, an enlarged view of mCherry labeling, the distribution of TVA mRNA labeled neurons, 

and how the distribution of these labeled neurons relate.  C) ANOVAs were performed 

comparing the distribution of mRNA to mCherry labeled neurons within each hemisphere, as 

well as for mRNA labeled neurons between hemispheres.  The analyses indicate an inversely 

related expression pattern for mCherry and mRNA labeled neurons [top: F(4,32) = 7.805, p = 

.0002], with significantly more mCherry labeled neurons observed in the bin of (df = 4, t =3.701, 

p = .0208) and adjacent to (df = 4, t=2.784, p = .0496) the injection site.  A cross hemispheres 

analysis suggests that mCherry expression interferes with mRNA expression [bottom: F(4,32) = 

4.695, p = .0043], in that fewer mRNA positive cells are observed in the bin of (df = 4, t = 3.513, 

p = .0246) and adjacent to (df = 4, t = 2.937, p = .0425) the injection site relative to comparable 

bins in the contralateral hemisphere.  D) A tabulation of TVA mRNA labeled, Nissl stained, and 

mCherry labeled neurons from the tissue section containing the CA1 injection site for 5 +/+ 

mice.  CA1: CA1 cell field of the hippocampus;CA3: CA3 cell field of the hippocampus; DG: 

dentate gyrus; fmj: forceps major; S: subiculum. *: p<.05. 



 

 
Figure S3. Lines expressing TVA mRNA only sparsely at the injection site nonetheless 

exhibit intensely labeled upstream neurons and processess.  A,B) Injection into the CA1 

pyramidal layer of a TVAG-2 line mouse results in intense labeling of individual entorhinal 

cortex layer II stellate cells, as well as a few smaller soma in layer II.  C,D) Injection into the 

CA1 pyramidal layer of a TVAG-2 line mouse results in intense labeling of individual CA3, but 

not CA1 or dentate gyrus (DG), neurons.  Line illustrations adapted from The Mouse Brain, 2nd 

Ed (Paxinos and Franklin, 2001).  Locations in situ of panels B and D are illustrated by dashed 

outlines in panels A and C, respectively.  DG: dentate gyrus; fi: fimbria; fmj: forceps major; LV: 

lateral ventricle; MEnt: medial entorhinal cortex; PRh: perirhinal cortex; S; subiculum; V2: 

secondary visual cortex. 

 



 
Figure S4.  Discrete regions of CA1 receive widespread inputs from CA3.  Panels 1 and 19 

illustrate the most lateral (panel 2) and medial (panel 18) sections in which CA3 mCherry 

labeled neurons were observed following rabies virus injection into CA1.  The injection site 

itself is visible in panel 13. 46 CA1 pyramidal neurons are labeled around the injection site, 

compared with 88 CA3 pyramidal neurons throughout the medial-lateral extent.  


