Tyrosinemia
Type 1

Brooke Fuerstenau




What is Tyrosinemia Type 1?
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What is the FAH gene?
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What does fumarylacetoacetase hydrolase do?
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What happens when fumarylacetoacetase hydrolase is not present?
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How well conserved is the FAA enzyme across organisms?
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Phylogenetic Tree
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Protein interaction network




What model organism can best represent Tyrosinemia?
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What is the gap in knowledge?
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What is the primary goal of this research?
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HYPOTHESIS

Excess succinylacetoacetate disrupts a pathway present in a normal functioning
liver, causing hepatocyte cells to be stalled in the cell cycle, leading to increased
apoptosis and in turn, cirrhosis of the liver



Aim 1 : ldentify amino acids important for cell cycle arrest in the liver.

DNA Damage TGF-B Species Gene Architecture aa
Homo sapiens CDK4 303
human cyclin dependent
P38-MAPK Kinase 4
Mus musculus Cdk4 ( 303
house mouse cyclin dependent
D16 kinase 4
" ™ Rattus norvegicus Cdk4 303
Norway rat cyclin-dependent
; kinase 4
cdc25b cdc25¢ cdc25a p21WAFL/CIPL cdk4 I I cdké
Cyclin D Danio rerio cdk4 297
zebrafish cyclin dependent
| ‘ kinase 4
cdk1 — cdk2 :—, i - |
lw. Cyclin E E2F Bos taurus CDK4 ( 303
cattle cyclin dependent
kinase 4
Macaca mulatta CDK4 303
Rhesus monkey cyclin dependent
kinase 4
AEGF  ACTGF
AGF-1 ATGFb Pan troglodytes CDK4 303
ANVEGF AML-8 chimpanzee cyclin dependent
G2/M kinase 4
/ checkpoint
T Canis lupus familiaris CDK4 303
dog cyclin dependent
G2/M / GO Renal tubular chefkl é cs)int kinase 4
arrest pya Damage epithelial cells
Sus scrofa CDK4 ( 303
Cell stress pig cyclin dependent
kinase 4
Xenopus tropicalis cdk4 ( 319

| cdkl I

Cyclin A

Cyclin A

tropical clawed frog

Cyclin D

cyclin-dependent
kinase 4

RB, p53, E2F

(cdk4 and cdk®6)

S checkpoint



Aim 1 : ldentify amino acids important for cell cycle arrest in the liver.
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Aim 1 : ldentify amino acids important for cell cycle arrest in the liver.
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Aim 1 : ldentify amino acids important for cell cycle arrest in the liver.

CRISPR u

-CAS9 :
) ) o o e € AR -
J\ ‘ FEY T ‘ r

v

1

\

-




Aim 1 : ldentify amino acids important for cell cycle arrest in the liver.
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Aim 2 : Identify genes important for cell cycle regulation in the liver in zebrafish.
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Aim 2 : Identify genes important for cell cycle regulation in the liver in zebrafish.
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Aim 2 : Identify genes important for cell cycle regulation in the liver in zebrafish.
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Aim 2 : Identify genes important for cell cycle regulation in the liver in zebrafish.
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Future research directions ...

The effective role of nitisinone
in reducing the complications
of tyrosinemia type 1

144 patients were included in this study
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Summary
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Ny Tyrosinemia Type 1 is caused by a mutation in the FAH gene,
when the enzyme fumarylacetoacetate hydrolase is not present
/ \ Other - = = L
and the body is unable to break down tyrosine, leading to buildup
— and health issues.
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The FAH gene is very well conserved across many organisms,
indicating it’s evolutionary importance in function, which can
best be modeled in zebrafish due to it’s transparency.

£ @ Researching cell cycle arrest and apoptosis in zebrafish will allow
Q 9 for much more to be known about this disorder and the causes of

s \w it, hopefully leading to new treatment options.
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