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Kindler syndrome is a skin
condition with some
severe phenotypes. Some
of the following images
may be graphic.



What is Kindler Syndrome?
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What causes Kindler Syndrome?

Epidermis

Collagen VII anchoring the
basement membrane to
dermal structures
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How To Treat

Kindler's
Syndrome?




How can we better understand Kindler syndrome?

Phylogenetics Omics Studies

Systems
Biology

Homology
modeling

Biocinformatics

Functional
annotation

sequence
alignment

Protein
structure

prediction



Kindler
syndrome

What gene
causes Kindler —
Syndrome? . - o
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FERMT1 encodes kindlin-1

FERMT1



What is kindlin-1’s function?




What is the gap in knowledge?
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Why does Kindler Syndrome lead to development of squamous-cell carcinomas in older patients?



FERMT1 is highly conserved across model organisms
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How can we study FERMT1?

93

93

Homo sapiens (Humans)

Mus musculus (House Mouse)
Danio rerio (Zebrafish)

Drosophila melanogaster (Fruit Fly)
Caenorhabditis elegans (Worm)
Brachypodium distachyon (Grass)



Which model organism will be used?

Inexpensive

Shows phenotype

Homologous gene
Danio rerio

Similar function

Wild Type kindlin mutant

Postel, et. Al 2013



Primary Goal

Determine what FERMT1’s role is in cancer
development of Kindler Syndrome patients

AIM 1 AlM 2 AlM 3
Identify highly Analyze protein Analyze the

conserved interaction transcriptome

residues of networks in FERMT1

FERMT1 mutants



Protein Sequences
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1. Homo_sapiens_(Humans) K
2. Mus_musculus_(House_Mouse} | K
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4. Drozophila_melanogaster_(Frut_Fiv}l K A |KCMM I CKVVHEF I YIFM
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Using protein sequences,
identify highly conserved
regions of the FERMT1 protein
to be mutated for further
experimentation



Use protein
interaction networks
to find an explanation
for cancer phenotype




Mutate FERMT1 using CRISPR-Cas9

Verify mutants with the fin phenotype

Analyze the transcriptome for transcription alterations



Does timing of kindlin-1 mutation affect phenotype?

Knockdown WT at adolescence

‘ Recovered phenotype?

(No cancer)
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Ataxin-2is a conserved RNA Binding Protein
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How can we recover kindlin-1 function?

YES! Kindlin-2 function recovers function lost by kindlin-1 mutations



How does kindlin-1 expression change over time?




