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  Urothelial	
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  Types	
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At	
  present	
  we	
  can	
  only	
  iden9fy	
  3	
  cell	
  types	
  in	
  the	
  urothelium	
  based	
  	
  
on	
  marker	
  expression.	
  A	
  number	
  of	
  important	
  ques9ons	
  need	
  to	
  be	
  
addressed,	
  including	
  the	
  iden9ty	
  of	
  	
  progenitors	
  that	
  give	
  rise	
  to	
  
these	
  urothelial	
  cell	
  types	
  during	
  development,	
  and	
  the	
  iden9ty	
  of	
  
progenitors	
  that	
  give	
  rise	
  to	
  the	
  different	
  types	
  of	
  bladder	
  cancers	
  

See	
  strain	
  report	
  at:	
  	
  WWW.GUDMAP.ORG	
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GENERATING	
  A	
  UPK3A	
  –	
  GFP::CRE::ERT2	
  
	
  	
  	
  BAC	
  TRANSGENIC	
  LINE:	
  

Upk3a-­‐GDE/+:R26RlacZ/+	
  

A	
  3-­‐D	
  Atlas	
  of	
  Gene	
  Expression	
  During	
  Lower	
  Genitourinary	
  
Development	
  Using	
  OpAcal	
  ProjecAon	
  Tomography	
  (OPT)	
  

I.	
  OPT	
  generaAon	
  of	
  an	
  anatomical	
  reference	
  series	
  of	
  mouse	
  genital	
  tubercles	
  

Embryonic 
Day 11.5                   12.5               13.5                       14.5                               15.5                           16.5   

This digital anatomical reference series allows users to map multiple gene expression patterns, produced using standard in situ hybridization, to embryonic anatomy.  The 3D 
space can be interrogated online to identify, for example, regions of syn-expression, molecular anatomy, and interactomes in the context of morphological space.  

II.	
  	
  	
  3-­‐D	
  mapping	
  of	
  mulAple	
  gene	
  expression	
  paberns	
  to	
  the	
  mouse	
  genital	
  tubercle	
  at	
  E12.5	
  

OPT-­‐generated	
  reconstruc1ons	
  of	
  genital	
  tubercles	
  from	
  an	
  E12.5	
  mouse	
  embryo	
  showing	
  expression	
  of	
  six	
  different	
  genes	
  using	
  unique	
  colors.	
  	
  
Urethral	
  epithelium	
  is	
  gene1cally	
  labeled	
  and	
  segmented	
  in	
  green.	
  OPT	
  mapping	
  reveals	
  novel	
  molecular	
  subcompartments.	
  	
   Red = Hu = neurons (cell bodies) 

Green = PGP = neurons (axons and cell bodies) 

pelvic ganglion 

hindgut showing numerous 
enteric ganglia 

axons travelling to  
urogenital tract 

Green = Tuj1 = neurons (axons) 

Red = Hu = neurons (cell bodies) 
Green = ChAT = choline acetyltransferase* 
= marker of cholinergic neurons 
*from ChAT-Cre mouse 
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A GFP::CRE::ERT2 cassette is place into the Upk3a gene in a BAC construct 
Upk3a 201 – ENSMUST00000053070 

UPK3A-GCE CONTSTRUCT OVERVIEW 
CREATED 30 AUGUST 2010 
UPDATED 6 SEPTEMBER 2010 
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Cacl3-­‐is	
  it	
  intermediate-­‐cell	
  
specific?	
  or	
  is	
  this	
  a	
  novel	
  cell	
  
type?	
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Up2-­‐Cfp	
  mice	
  were	
  generated	
  in	
  the	
  Mendelsohn	
  lab.	
  ShhlacZ/+	
  mice:	
  Jeong	
  et	
  al.,	
  Genes	
  Dev.	
  2004	
  18:937-­‐951.	
  	
  
Abbrevia9ons:	
  K5b,	
  K5-­‐basal;	
  Int,	
  intermediate;	
  Umb,	
  umbrella	
  

? 

Iden9fying	
  	
  markers	
  that	
  label	
  dis9nct	
  urothelial	
  sub-­‐popula9ons	
  
will	
  be	
  important	
  for	
  reaching	
  these	
  goals.	
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