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HERE IS THE PROBLEM

SPECIFIC PROTEIN

CHANGES
SPECIFIC GENE
DEFECTS
POST-TRANSLATIONAL > 2
MODIFICATION
CARDIOMYOCYTE ANIMAL MODEL
EXPERIMENTS of HUMAN
HEART DISEASE TESTING, ON HUMAN
RELAXATION- Genetically Do Drugs Work
CONTRACTION uniform, Influence of a fatty diet?

Controlled food
No stress



WHAT IS WRONG WITH ANIMAL
MODELS?

« MOUSE HEART BEAT 800 BPM

* CORONARY CIRCULATION IS
DIFFEREN

* DIFFERENT DRUG SENSITIVITIES

* MOUSE MODELS DO NOT REFLECT
DRUG METABOLISM

« MOUSE MODELS OF CORONARY
—DISEASE-ARETOO-SIMPLISTHC




HERE IS A SOLUTION

SPECIFIC PROTEIN
CHANGES

SPECIFIC GENE
DEFECTS

POST-TRANSLATIONA
MODIFICATION

CARDIOMYOCYTE ANIMAL MODEL

EXPERIMENTS of HUMAN
HEART DISEASE DIRECT TESTING, ON
DEFECTS in Genetic CLONES, HUMAN HEART MUSCLE
RELAXATION- Controlled FOOD CELLS IN CULTURE

CONTRACTION No STRESS



But ... how can we
test of human hearts?
Isn’t this ethically
Impossible



* The Sydney Heart Bank contains over 16,000
tissue samples from more than 650 human
hearts.

* 400 heart are in heart failure and were
obtained from the St Vincent’'s Hospital Heart
Transplant Unit.

« >100 hearts are from organ donors where the
heart was not able to be transplanted into
patients with end-stage heart failure
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RESEARCH STRATEGIES

HEALTHY DONOR HEARTS
MYOSIN
IDIGPATHIC DCM SARCOMERIC, MYOFIBRILLAR
PROTEINS, POST-
TRANSLATIONAL OMyBPC
PERIPARTUM CM DILATED CARDIOMYOPATHIES MODIFICATIONS
TITIN
VIRAL DCM
OTHER PROTEINS
GENOTYPING
THIN MYOFILAMENTS MOTILITY ASSAYS
NGS FAMILIAL HYPERTROPHIC
DISEASES CARDIOMYOPATHY
FORMIN
GWAS (gene FAMILIAL DILATED 0
mutations) CARDIOMYOPATHY
CARP
LRNA
PROFILING
_ CYTOSKELETAL PROTEINS MLP
CORONARY ARTERY DSEASE SYDNEY HEART BANK ]V
LIM PROTEINS
EISENMENGERS
SYNDROME PULMONARY ARTERY HYPERTENSION FHOD3
Eisenmenger's Syndrome, Valvular disease, CaKINETICS
Myocarditis, Rheumatic Cardiomyopathy,
Marfan Syndrome, Congestive
Cardiomyopathy, and a range of single hearts CAK{AEL?I-';A J\ﬁgg E SPOCs
from other diseases
SUPER-RELAXATION
CARDIOMYOCYTE
CYTOKINESIS MYOCARDIAL REPAIR,
and REGENERATION NUCLEAR
STEM CELLS
SARCOPLASMIC RETICULUM
ATRIAL FIBRILLATION MYOCARDIAL MEMBRANES
INTERCALATED DISCS
OXIDATIVE STRESS \




DOES THIS REDUCE
ANIMAL
EXPERIMENTATION?



Scientists have to be convinced one-by-one to give up
animals and use SHB human heart tissue.
Data from a collaboration with Dr Jolanda van der Velden
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ARE ANIMAL-FREE
STRATEGIES
SUCCESSFUL?
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Animal + human
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Plot of the number of scientific papers published by the SHB per
year using (RED) only human tissue, and (BLUE) both animal
experiments and human tissue



Human Heart Tissue Microarrays
The first stage in the process

Paraffin
sebib g Wax block
: heart sample
encased in ‘/
wax
One tissue array
2 cores per
\patlent ) Q000000
Q000000
Q000000
2em Each 4 pm Q000000
Duplicate thick slice lg 8 8 8 8 8 8 8
cores from placedona |OOOOOOO
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e 2CM

One tissue section can test
60 heart samples in duplicate



 How do we know that
changes In failing heart are
not also found in healthy
hearts?
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How the Sydney Heart Bank Works

Researcner aescrines
the problem, FeqUEsts
ISSUE

Humamn

SHB EXECUTIVE Desaarch

FeVIewWS request, Preliminary ests: Ethics
CNECKS EliNICS Consiruct & lssue
ViiCioaliiral

S HBoara
APPROVES

TRANSFEIR
ANCRIESVIENTF

RESEARCH COLLABORAIICIN




Thank you to ...

* We thank Medical Advances Without
Animals for their generous financial
support for the purchase of a nitrogen
vapour storage facility.

* | am very grateful to the many students
and post-doc that have assisted in the
collection of the hearts in the Sydney
Heart Bank



