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Heme oxygenase-1 gene promoter (GT)» repeats polymorphism in cardiovascular diseases
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Background: Heme oxygenase (HO)-1 is a rate-limiting enzyme for degrading heme into
carbon monoxide and promotes vasodilatation and anti-oxidation. Shorter (GT)x repeats of the
HO-1 gene (HOMX1) promoter are associated with higher transcriptional activity in vitro. The
longer (GT)» repeats of HOMX1 promoter have been correlated with incidence of coronary
artery disease (CAD). We have done researches for investigating the (GT)a repeats of the
HOMX1 promoter in different cardiovascular diseases, such as CAD with different Jeopardy
severity scores, microvascular angina (MVA), and non-ischemic dilated cardiomyopathy
(DCM).

Methods: Leukocyte genomic DNA was extracted and polymerase chain reaction was done for
amplifying the HOMX1 promoter (GT)arepeating segment for determining the repeat number.
The study cohort was from the patients who received cardiac catheterization and agreed
donating blood samples for research use.

Results: The severe CAD group (Jeopardy Score > 8) had a significantly lower frequency of S
allele (3.7% vs. 8.9%, p = 0.042) than the moderate CAD group (Jeopardy Score < 8). In a
multivariate binary logistic analysis, carrier of shorter GT repeats was a significant negative
predictor (odds ratio 0.393, p = 0.024) for a higher Jeopardy Score-graded CAD. In another
study, MVA subjects had higher ratio of carriers of L allele (83%) vs. healthy controls (66%)
(0<0.001). In multivariate analysis, carrier of L allele (odds ratio 2.772, p<0.001) was a
significant predictor for the diagnosis of MVA. In a study for DCM subjects,

moderately-reduced left ventricular ejection fraction (EF) group (EF 36-40%) had higher ratio
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of carriers of S allele (86%) than the severely reduced EF group (EF<35%) (68%) (p=0.012).
In a multivariate analysis, carrier of S allele (odds ratio 0.407, p=0.047) was a significant
negative predictor for the diagnosis of severely reduced LVEF (< 35%) in non-ischemic DCM.
Conclusions: Shorter (GT). repeat in HMOX1 promoter was associated with a lower Jeopardy
severity score in patients with significant CAD. Subjects with MVA had longer HMOX1
promoter (GT). repeats than the healthy controls. Non-ischemic DCM with severely reduced
LVEF (£ 35%) had longer HMOX1 promoter (GT). repeats than those with moderately
reduced LVEF (36-40%).

Keywords: coronary artery disease (CAD); non-ischemic dilated cardiomyopathy (DCM);
heme oxygenase-1 (HO-1); jeopardy severity score; microvascular angina (MVA); promoter

polymorphism.
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Keynote lecture, Dr. Marlene Rabinovitch, Professor of Pediatric Cardiology, Stanford
University Bone morphogenetic protein (BMP) receptor type 2 (BMPR2) mutation EAJFRE#M4:
fiti = BREY 3% 4= #4h] BMPR2 was identified as the first PAH-predisposing gene. This gene is
located on the long arm of chromosome 2 (2q31-32) and encodes a type II receptor (BMPRII)
belonging to the TGF- 8 receptor superfamily. The BMPRII receptor is involved in the
regulation of growth, differentiation, and apoptosis of pulmonary artery endothelial and
smooth muscle cells. Loss of BMPR2 causes proliferation of PA SMCs in response to
TGF-B1 and BMP2, in contrast to the inhibition of SMC proliferation and increased
susceptibility to apoptosis normally observed with these morphogens. Normal BMPR2
signaling negatively regulates PDGF and likely other growth-promoting factors implicated in
the pathobiology of PAH, such as EGF. Genetic studies have demonstrated that 70% or more
of patients with hereditary PAH, and 10% - 20% of patients with sporadic IPAH, are
heterozygous for a mutation BMPR2. BMPR2 is a member of the TGF- 5 superfamily of

growth factor receptors. Mutations can affect different functions of BMPR2, namely the
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ligand-binding domain, the signaling mechanism, and the interaction of the receptor with the
cytoskeleton. BMPR?2 is expressed ubiquitously and, in association with a coreceptor (usually
BMPR1A), can signal through many different pathways, including pSmad1/5,p-p38, pERK,
JNK, and Akt/PI3K.

Dr. Rabinovitch ‘s group has shown that BMPs, via BMPR2, activate the canonical
Wnt signaling pathway to induce PA EC survival and proliferation and activate the
noncanonical pathway to induce migration, critical features in angiogenesis and regeneration
of damaged blood vessels. Further work by Rabinovitch’ s group showed that a complex
between [-catenin and PPAR 7 is essential in directing these functions and that a key
downstream gene transcribed by this complex is apelin. Apelin has autocrine effects in
promoting PA EC survival and migration and paracrine effects in suppressing aberrant PA
SMC growth. Mice with PPAR 7 deleted in ECs develop spontaneous PAH that is reversed by

treatment with apelin.
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