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The GenitoUrinary Development Molecular Anatomy Project (GUDMAP) is an open access online resource
developed by a consortium of laboratories working to provide the scientific and medical community with gene expression
data, transgenic mice and tools to facilitate research and teaching.

GUDMAP data includes: Large-scale in-situ hybridisation screens, 3D OPT data, microarray gene expression data
& sequencing data of the developing mouse genitourinary (GU) system. Expression data are annotated using a high-
resolution ontology specific to the developing murine GU system.

Initially, GUDMAP focused on the murine GU system. More recently, GUDMAP has extended its focus to two new
projects: Nociceptive GUDMAP (hnGUDMAP) and Human GUDMAP (hGUDMAP). nGUDMAP focuses on nociceptors
and associated cell types in pain processing of the murine urinary tract and pelvic region. hGUDMAP extends the gene
expression data to include Human studies in bladder, urethra and kidney.
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Cell Types and Genes that | in Bladder (Ahern) in LUT Innervation (Southard- || Ureter/Urethral regions of LUT immunohistrochemistry section.
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urothelium based on marker expression. A number of
junction Goals:

important questions need to be addressed, including the
identity of progenitors that give rise to these urothelial
;fggtg’rﬁ’iizri”tﬂgg ;ii‘éer'i‘;%r?gQﬂeagi‘gféﬁsniff;;‘et;’ O dder - To mark key cell populations in order to isolate, trace and modulate gene activity through
drug inducible CRE recombinase.
- Encourage nominations of candidate loci from scientific community.
- Mice made available through the MMRRC (Jackson Labs).

cancers.
- Nominate strains: www.gudmap.org/MS_GeneNoms.html

Part |: Use BAC mediated mouse . Part Il: Obtain ES Cell clones through
transgenesis to drive eGFP and KOMP(NIH) and EUCOMM Consortia,
RFPT::Cre::ERT2 fusion proteins create new alleles by dual Recombinase
in specific cell types in the GU Mediated Cassette Exchange (dRCME)
system to drive eGFP and CRE::ERT2 proteins.
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Identifying markers that label distinct urothelial
sub-populations will be important for reaching these
goals.

Three populations known at present:

K5-BASAL: (KRT5+ P63+ UPK-)
INTERMEDIATE: (KRT5- P63+ UPK+)
SUPERFICIAL: (KRT5- P63- UPK+)
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Top left: TRPV1-Cre/Tomato labels ~95% of bladder dorsal root ganglia that

nociceptive nerves. innervate the developing
bladder. Htr3a-EGFP

Top right: TRPV1-Cre/Tomato labels vascular smooth co-localizes in DRG with discrete oyt bt e b

] ] n idney following tamoxifen injection in the

muscle in a subset of bladder arterioles. subsets of sensory neuron adult 3 times prior to collection: d1, d3, d5 collected d7.
nociceptive markers (blue,

Bottom left: TRPV1-Tomato labels vascular smooth Trpvl, CGRP, and Substance P) - -

muscle in a third-order arteriole (25-40 um ). at E18. Some Co-expressing ) Refe FenNces Al past contributors to GUDMAP can be found at www.gudmap.org/About/Projects/
cells that appear teal are Georgas KM et al. (2015). An illustrated anatomical ontolgy of the developing mouse lower urogenital tract. Development. 142(10):1893-908.

Bottom right: TRPV1-Tomato labels vascular smooth indicated (arrows) in images. Ganghi D et al. (2013). Retinoid signaling in progenitors controls specification and regeneration of the urothelium. Dev. Cell. 26(5): 469-482.

muscle in a second-order arteriole (50-65 um). Scale bar 25 um Harding SD et al. (2011). The GUDMAP database - an online resource for genitourinary research. Development. 138(13):2845-53
CGRP (sensory) VAChT (motor) McMahon AP et al. (2008). GUDMAP: the genitourinary development molecular anatomy project. J. Am. Soc. Nephrology. 19(4):667-71




