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specialization in Genetics and Molecular Biology in Rome (Università La Sapienza). She got her 
M.Sc degree cum laude in March 2008. In May 2008 she started to work at the CSS-Mendel Institute 
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den Hertog. The research topic was focus on the characterization of cardiac defects of Noonan and 
LEOPARD patients, using zebrafish as animal model. The results of these studies are described in 
this thesis.
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Abbreviation list

A2ML1    Alpha 2 Macroglobulin like 1
C&E        Convergence and Extension
CRISPR  Clustered Regularly Interspaced Short Palindromic Repeat
DFC  Dorsal Forerunner Cell
DORV  Double Outlet Right Ventricle
DPF  Days Post Fertilization
ECM  Extracellular Matrix
ENU  N-ethyl-N-nitrosourea
EVL        Enveloping Layer Cells
FER  Fps/Fes related
HCM       Hypertrophic Cardiomyopathy
HPF         Hours Post Fertilization
ISH  In Situ Hybridization
ITIM      Immunoreceptor Tyrosine-based Inhibitory Motif 
KV          Kupffer’s Vesicle
LEOPARD Lentigines, Electrocardiographic conduction abnormalities, Ocular   
  hypertelorism, Pulmonary stenosis, Abnormal genitalia, Retarded   
  growth, Deafness: Sensorineural
LPM        Lateral Plate Mesoderm
LS           LEOPARD Syndrome
MO  Morpholino
MPZL1  Myelin Protein Zero Like 1
MS  Mass Spectrometry
NIC  Non Injected Control
NS          Noonan Syndrome
PS          Pulmonary Stenosis
PRR        Proline Rich Region
PTK  Protein Tyrosine Kinase
PTP        Protein Tyrosine Phosphatase
PTPN11  Tyrosine-protein phosphatase non-receptor type 11 
PZR        Protein Zero Related
RTK  Receptor Tyrosine Kinase
SFK  Src Family Kinase
SH2        Src Homology 2
SHP2  Src Homology 2-containing protein-tyrosine-phosphatase 2
Spaw      Southpaw
TALEN  Transcription Activator Like Effector Nuclease
TSGI  Target Selected Gene Inactivation
VSD  Ventricle Septal Defect
YSL        Yolk Syncytial Layer 
ZFN  Zinc Finger Nuclease


