Kindler Syndrome (KS) is an autosomal recessive disorder that results in skin blistering and fragility, UV sensitivity, skin discoloration and blood vessel accumulation (poikiloderma), and potential development of squamous cell carcinoma.[1] KS is caused by a mutation in the FERMT1 gene, which encodes the kindlin-1 protein. Cancer development in KS patients occurs later in life, but the reasons for higher incidence of cancer is unknown.
The objective of this study is to identify the interactions that could explain why KS patients develop squamous cell carcinoma. Danio rerio will be the model organism used to study the condition because they show skin cancer-like and KS-like phenotypes. [2] The hypothesis for this study is that FERMT1 interacts with transcription regulation proteins and disruption of this interaction causes cancer development. The long term goal of this study is to uncover the reasons for cancer development in KS patients to potentially uncover preventative treatments for patients. 
AIM1: Identify highly conserved residues of FERMT1 in zebrafish via sequence alignment
Rationale: In order to ensure the zebrafish model will accurately represent Kindler Syndrome, highly conserved residues of the kindlin-1 protein need to be identified. This will ensure that the mutants produced will have protein abnormalities like that of KS patients.                                                     Approach: The sequence of human kindlin-1 and zebrafish kindlin-1 will be aligned in MEGA using ClustalW for the sequence alignment. Since there is not a specific domain of kindlin-1 that is mutated in KS patients, a conserved region of each of the three domains of the protein will be mutated via CRISPR-Cas9. This will be done to try to identify if a mutation in a specific region of FERMT1 could contribute to cancer development.                                                                                                                                 Hypothesis: Kindlin-1 is a highly conserved protein in most species. There will be an abundance of conserved residues in each of the domains of kindlin-1 to mutate. This will result in the establishment of three mutant lines of zebrafish that model KS (one for each domain of kindlin-1): kindlin-2-N mutants, PH mutants, and FERM mutants. 
AIM2: Analyze protein interaction networks of kindlin-1 in FERMT1 mutants via BioID                                Rationale: Kindlin-1 has been shown to interact with a wide variety of proteins and be involved in many cellular processes. One of these proteins is CDC5L, which is involves with transcription and interacts with many transcription regulation proteins.                                                                                                    Approach: The protein interaction network of the three mutant zebrafish models will be analyzed via BioID proteome analysis of kindlin-1. This will be done in adult fish because KS patients do not develop cancer until later in life. Mutants that develop cancer will be noted.                                                                                                                                            Hypothesis: The interaction network of kindlin-1 will remain fairly like the WT in each of the three mutants. However, there should be a decrease in interaction with CDC5L in mutants overall and greater decrease in mutants that develop cancer. 
AIM3: Analyze the transcriptome of kindlin-1 in FERMT1 mutants via single-cell RNA sequencing                 Rationale: Disruption of transcription regulation in FERMT1 mutants can be further proven by transcriptome analysis. Mutant phenotypes in overall expression would further prove kindlin-1’s role in transcriptional regulation.                                                                                                                           Approach: Single-cell RNA sequencing will be used to analyze transcription levels in dermal cells of adult zebrafish mutants.                                                                                                                                                         Hypothesis: There will be significantly different expression levels in the dermal cells of FERMT1 mutants compared to that of WT fish. Those fish that develop tumors will show exceptionally deviant levels.
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