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Inventory of Supplemental Information 
 
Figure S1: This figure is related to Figure 1. Here, we try to find an explanation 
for the small recovery of GFP+ cells (depicted in figure 1) after MGE 
transplantation. 
 
Figure S2: This figure is related to Figures 4 and 6. Here, we explain the strategy 
used to identify the presynaptic (figure 4) and postsynaptic (figure 6) neurons to 
the MGE transplants. 
 
Figure S3: This figure is related to Figure 5. Here we show the pattern of 
expression of FOS after administration of noxious and non noxious peripheral 
stimulation. 
 
Figure S4: This figure is related to Figure 6. Here we show more examples of 
post-synaptic neurons to the MGE transplants. 
 
Figure S5: This figure is related to Figure 7. Here we show a higher 
magnification of panel D from figure 7. 
  



 

 

Figure S1: The relatively small recovery of GFP+ cells after MGE transplantation 

is not due to apoptotic cell death (related to Figure 1). Spinal cord sections from 

nerve injured (SNI) animals stained for apoptosis using a TUNEL assay, 1 (A-C) or 4 

weeks (D-F) after MGE cell transplantation. We did not detect any TUNEL (green) 

staining in GFP+ MGE cells (red) indicating apoptosis is not induced in the transplanted 

neurons. Arrows point to apoptotic cells. Scale bars equals 100 m. 

  



 

 

Figure S2: Strategies used to identify the inputs to and outputs of transplanted 

MGE cells (related to Figures 4 and 6). (A-B) Transplantation of GFP+ MGE cells 

(green) into the spinal cord of mice that express WGA (red) in primary afferent neurons 

(red neuron in A) could result in transneuronal transport of the WGA to MGE cells 

(spinal cord red neuron in B). This would demonstrate that MGE cells receive inputs 

from primary afferents. (C-D) Transplantation of GFP+ MGE cells infected with a 

lentivirus that expresses WGA (green and red neuron in C) could result in transneuronal 

transport of WGA to neighboring neurons in the spinal cord (red neurons in D). This 

would demonstrate show that MGE cells target host spinal cord neurons. 

  



 

 

Figure S3: Noxious and non-noxious peripheral inputs induce Fos expression in 

the spinal cord (related to Figure 5). Walking for 90’ on a rotarod (A) or peripheral 

injection of 1% formalin (B) induce expression of Fos (red), a marker of neuronal 

activity, in a large number of spinal cord neurons. Whereas formalin induces Fos 

throughout the dorsal horn of the spinal cord, walking on a rotarod induced Fos 

predominantly in deeper laminae and around the central canal, a region that receives 

input from large, myelinated muscle spindle and joint afferents. Scale bar equals 

200 m. 



 

 

Figure S4: Inputs to and outputs of MGE transplanted cells (related to Figure 6). (A) 

Plasmid used to generate a lentiviral vector that co-expresses the WGA tracer and the 

reporter mCherry (Lenti-WmCh). (B-D) HEK293T cells infected with Lenti-WmCh 

express both the WGA (green) and the mCherry (red, revealed with an antibody against 

dsRed) indicating that the Lenti-WmCh is functional. (E-J) Transplantation of GFP+ 

MGE cells transfected with a lentivirus that expresses the WGA (arrow) results in 



transneuronal transport of the WGA (red) to neighboring spinal cord neurons, including 

a presumptive motoneuron in the ventral horn (VH; arrowheads in E-G) and a projection 

neuron in the lateral spinal nucleus (LSN, arrows in H-J). Scale bars equals 25 m in B-

D and 50 m in E-J. 

  



 

 

Figure S5: Lamina I projection neurons receive a dense innervation from MGE 

transplanted cells (related to Figure 7). Injection of the retrograde transneuronal 

tracer, pseudorabies virus (PRV), into the external lateral parabrachial nucleus results in 

retrograde infection of spinal cord neurons located in laminae I and II. Almost all PRV+ 

(red) neurons are extensively enveloped by GFP+ (green) processes, indicating that 

projection neurons of lamina I are targeted by transplanted MGE cells. Scale bar equals 

50 m. 



SUPPLEMENTARY EXPERIMENTAL PROCEDURES 

 

Sciatic Nerve injury 

One week before transplantation, mice were anesthetized with isoflurane (1.75% to 

2.5%). After skin and muscle incision, at the level of the popliteal fossa, we tightly ligated 

the sural and superficial peroneal branches of the sciatic nerve with 8-0 silk sutures 

(Ethicon, Somerville, NJ), leaving the tibial nerve intact. Next, the ligated branches were 

transected distal to the ligature, and ~2.0 mm of each distal nerve stump were removed. 

Particular care was taken not to stretch or contact the intact, spared branch. The 

overlying muscle and skin were sutured, the animals allowed to recover and then 

returned to their home cages. 

 

To induce expression of the WGA tracer in sensory neurons, MGE transplanted ZWX-

NPY transgenic mice were anesthetized by an intraperitoneal injection of ketamine (60 

mg/kg)/xylazine (8 mg/kg) and then we made an incision in the left hindlimb leg at the 

level of the mid-thigh (ipsilateral to the transplanted side). The sciatic nerve was 

exposed, cut, and ~2.0 mm of distal nerve were removed. The overlying muscle and skin 

were sutured, the animals allowed to recover and then returned to their home cages. 

Animals were killed 1 week after the nerve transection. 

 

Dissection of MGE cells 

We dissected the ventricular and subventricular layers of the anterior part of the MGE 

from E12.5 to E13.5 embryonic day GAD67-GFP transgenic mice. (The day the sperm 



plug was detected was considered E0.5). We dissociated the tissue explants 

mechanically by repeated pipetting through a 200 µl plastic tip (10–20 times). 

Dissociated cells were washed with 1 ml of DMEM medium, pelleted by centrifugation (3 

min, 800 x g), resuspended in DMEM medium and kept on ice until transplantation (up 

to 1h). 

 

Lentiviruses and cell culture 

To generate the lentiviral vector Lenti-WmCh, we subcloned the WGA cDNA (Braz et 

al., 2002) in 5’ of the IRES-mCherry transcriptional unit of the pLenti plasmid to form the 

plasmid pLWmC, in which expression of both WGA and mCh are under the influence of 

the CMV promoter. Functionality of pLWmCh was first tested in vitro, using Fugene6 

(Roche) to transfect HEK293T cells (cultured in DMEM, 10% fetal bovine serum and 1% 

penicillin-Streptomycin) with 500 ng of pLWmCh. Two days after transfection, the cells 

were fixed with 4% paraformaldehyde, rinsed with PBS and immunostained with 

antibodies against WGA and dsRED (for mCherry). To generate Lenti-WmCh, we co-

transfected HEK293T cells with 6.4 g of pLWmCh and 1.2 g of each of the 3 plasmids 

that contain the viral protein essential for the lentivirus assembly (pVSV-g, pMDLg and 

pRSVr). Three days after transfection, the cell medium was collected, centrifuged to 

remove cellular debris and filtered through a 0.45 m pore syringe filter. The 

recombinant lentiviral vector was then concentrated by ultracentrifugation of the 

transfected cell medium at 25,000 rpm, 4oC, for 2.5h and resuspended in DMEM.  

 

Immunohistochemistry 



Animals were anesthetized with Avertin (250mg/kg; 2, 2, 2-Tribromoethanol, Sigma) 

and then perfused transcardially with 10 ml of 0.9% saline followed by 30 ml of 10% 

formalin (37% formaldehyde, Fisher Scientific) in phosphate buffer (PB) 0.1 M, pH 7.4, 

at room temperature (RT). Spinal cord and DRG were dissected out, postfixed in the 

same solution for 3 hours, and cryoprotected in 30% sucrose PB overnight at 4°C. 

Fourteen m (DRG) or 25 m (spinal cord, coronal) cryostat sections were preincubated 

for 30 minutes at RT in PBS containing 0.5% Triton X-100, 10% bovine serum albumin 

(BSA) and 10% normal goat serum (NGS) and then immunostained overnight at RT in 

PBS containing 0.5% Triton X-100, 1% BSA, 1% NGS (NPBST) and the primary 

antibodies. After 3 washes in PB, sections were incubated for 1 hour with secondary 

antibodies (Alexa 488- or 546-conjugated IgG; 1:700, Invitrogen), washed in PB, 

mounted in Fluoromount-G (Southern Biotechnology, Birmingham, AL) and 

coverslipped. 

 

Quantitative PCR 

We used the following primers to amplify GAD65 (forward (F): 5’-

CAGCAGTGCCCAGGCTCATCG and reverse (R): 5’-

GGTGGTTCCAGCTGTGGCACT), GAD67 (F: 5’-CCGCCACAAACTCAGCGGCA and 

R: 5’-TGGCGGCCACACTGAATCGC) and -actin (F: 5’-

AATGAGCTGCGTGTGGCCCCT and R: 5’-GGTGAAGCTGTAGCCACGCTC) cDNAs. 

Amplification of cDNA was performed under the following condition: 1 cycle of 95 oC for 

2 min, followed by 40 cycles of 15 sec at 95 oC, 15 sec at 55 oC and 20 sec at 68 oC. 

 


