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What is congenital insensitivity to pain 
with anhidrosis (CIPA)? 

http://science.howstuffworks.com/life/inside-the-mind/human-brain/cipa2.htm 

Autosomal recessive  

Presenter
Presentation Notes
Autosomal recessive trait, Peripheral nerves are important to feeling painPrevents nerve growth, lacking some nerve fibers in the spineNormal sweat glands, but lack neurons



What are the symptoms and 
secondary consequences of CIPA? 

http://pediatrics.aappublications.org/content/112/3/e237/F1.large.jpg 



Management for CIPA Patients 

 

http://www.macalester.edu/psychology/whathap/UBNRP/pain/CaseStudies.htm 



NTRK1 is mutated in CIPA patients 

http://ghr.nlm.nih.gov/gene/NTRK1 

On/Off 

Mutation-Off-No Phosphorylation-Sensory neuron death 
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Presentation Notes
The NTRK1 gene makes a protein that is essential for the development and survival of sensory neurons; if this gene is defective, it can set off a chain of events that can lead to sensory neuron death.  Many of the NTRK1 gene mutations lead to the production of a NTRK1 protein that cannot be activated by phosphorylation.
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Zebra Fish: 619 aa 
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LRRCT Transmembrane 
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TyrKc: Function as on or off switches in many cellular functions, subclass of protein kinaseLRRCT: Leucine-rich repeat region



What are the NTRK1 mutation 
phenotypes in model organisms? 

Homozygous mutants: premature death 

Homozygotes with point mutation: 
normal 
 

 
http://www.tigm.org/wp-content/uploads/2012/08/cropped-Black-Lab-mouse-small.jpg 



http://string-db.org/newstring_cgi/show_network_section.pl 

What other proteins interact with 
NTRK1? 



What is NGF? 

Growth Factor 
Growth, maintenance and survival of neurons 

http://smart.embl.de/smart/do_annotation.pl?DOMAIN=SM00140 
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Presentation Notes
NGF is important for the development and maintenance of the sympathetic and sensory nervous systems. 



NGF & NTRK1 are overexpressed in 
diabetic patients 

NGF NTRK1 

Evans, Laura. "Increased Cutaneous NGF and CGRP-labelled TrkA-positive Intra-
epidermal Nerve Fibres in Rat Diabetic Skin." Neuroscience Letters 506.1 (2012): 59-
63. Print. 
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Presentation Notes
http://www.ncbi.nlm.nih.gov/pubmed/22044876



What is the connection between CIPA and 
diabetic patients? 

Wild Type CIPA Diabetes 

NTRK1 Normal Decreased Increased 

Phenotype Normal No Pain Lots of Pain 

Pain     vs     No Pain 
 

http://www.podiatrytoday.com/essential-insights-on-managing-symptomatic-diabetic-neuropathy 



Diabetic Neuropathy 

http://trialx.com/curetalk/wp-content/blogs.dir/7/files/2011/05/diseases/Diabetic_Peripheral_Neuropathy-3.jpg 
 

Why do nerves degenerate in diabetic patients? 

Presenter
Presentation Notes
Current Treatments:  Medicines (pain relievers and creams), Acupuncture, Physical Therapy, Electrical Nerve Stimulation, 



 
What other NTRK1 interactors are 
upregulated in diabetic patients? 

Pain 



What is SQSTM1? 

http://www.utm.utoronto.ca/~w3cellan/apoptosis.html 

Binds ubiquitin 

Presenter
Presentation Notes
This gene encodes a multifunctional protein that binds ubiquitin and regulates activation of the nuclear factor kappa-B (NF-kB) signaling pathway. The protein functions as a scaffolding/adaptor protein in concert with TNF receptor-associated factor 6 to mediate activation of NF-kB in response to upstream signals. Alternatively spliced transcript variants encoding either the same or different isoforms have been identified for this gene. Mutations in this gene result in sporadic and familial Paget disease of bone.It may be involved in recycling worn-out cell parts and unneeded proteins (autophagy), the self-destruction of cells (apoptosis), and the body's immune responses and inflammatory reactions.



Is SQSTM1 highly expressed in diabetic 
patients?  

NGFR 

Wild Type Diabetes 

NTRK1 Normal Increased 

NGF Normal Increased 

SQSTM1 Normal ???????? 

http://www.glomics.com/images/microarray1.jpg, http://www.clker.com/clipart-light-grey-mouse-grey-
outline.html 



SQSTM1 is involved in nerve 
degeneration in diabetic patients 

SQSTM1 

apoptosis 



Can I modulate these genes in diabetic 
patients so the pain goes away? 

 

http://www.rsc.org/ejga/CS/2005/b312875j-ga.gif 

Hypothesis: Genes that are upregulated in diabetics cause pain, 
regulation of these genes using a small molecule would alleviate 
pain. 



How do I find a new compound that 
binds SQSTM1? 

http://us.123rf.com/400wm/400/400/angellodeco/angellodeco1110/angellodeco111000008/
11057724-a-laboratory-technician-holding-a-96-well-plate-with-colored-fluids.jpg 

New 
Compound 

Chemical Genetics Screen 



Can a drug that binds NGF affects the expression 
of SQSTM1 and NTRK1? 

Eibl, Joseph. "Identification of Novel Pyrazoloquinazolinecarboxilate Analogues to Inhibit Nerve Growth Factor in 
Vitro." European Journal of Pharmacology 708.1-3 (2013): 30-37. Print. 
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Conclusions 

Potential drug therapy implications for diabetic 
neuropathy   

http://www.crchealth.com/types-of-therapy/what-is-drug-therapy/ 
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