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Neuroblastomaa is an embryonal tumor originating from neural crest derived cells. 
Thee tumor displays biological heterogeneous behavior ranging from swift and fatal 
progressionn to the spontaneous regression of tumor cells. Common genetic 
aberrationss of neuroblastoma are deletion of the short arm of chromosome 1 (1p36) 
andd amplification of the MYCN oncogene. We confirmed evidence for two distinct 
tumorr suppressor loci on chromosome 1p: a distal (1p36.3) imprinted suppressor 
implicatedimplicated in MYCN single copy neuroblastomas and a proximal (1p36.1), non-
imprintedd suppressor consistently deleted in MYCN amplified neuroblastomas 
(Chapterr 2). The 1p36.1 tumor suppressor locus consistently deleted in MYCN 
amplifiedd neuroblastomas has been the focus of this thesis. 
Thee MYCN amplified cell line with the shortest 1p deletion is UHG-NP. The region 
1p36.11 to the telomere is deleted. We found no smaller or interstitial deletions in 
MYCNMYCN amplified cases in a series of over 225 neuroblastoma tumors and cell lines. 
Thereforee we hypothesized that a tumor suppressor gene involved in MYCN 
amplifiedd neuroblastomas maps just distal to the UHG-NP breakpoint. To analyze 
thiss region, we constructed a 5 Mb physical, genetic and radiation hybrid map 
spanningg the 1p deletion breakpoint of UHG-NP (Chapter3). 
Inn Chapter 4 we present a 600 Kb PAC contig spanning this deletion breakpoint. The 
regionn was screened for genes and aberrations. The AML2 gene mapped 200 kb 
distall to the UHG-NP breakpoint. We mapped two more neuroblastoma specific 
aberrationss within a 300 kb region upstream of the AML2 gene, close to the UHG-
NPP breakpoint. AML2 is a transcription factor that belongs to the Drosophila runt 
domainn family of transcription factors. Two other family members, AML1 and AML3 
aree involved in liver hematopoiesis and osteoblast differentiation respectively. AML1 
iss translocated in human leukemia. AML2 is therefore an interesting candidate for 
thee MYCN associated tumor suppressor locus. The aberrations we found upstream 
off AML2 clustered within a 300 kb region may have affected upstream regulatory 
elementss of the gene. Alternatively, they may have targeted an unidentified gene 
mappingg between AML2 and the breakpoint of UHG-NP. 
Ass the 1p deletions in neuroblastoma are large and always extend to the telomere, it 
iss difficult to pinpoint the specific region for positional cloning experiments. It is likely 
thatt several genes mapping on 1p act in concert towards tumor progression. To 
analyzee this possibility, we made use of high throughput mRNA analysis. SAGE 
(seriall analysis of gene expression) provides an integral expression profile of all 
geness in a cell or tissue. We utilized the neuroblastoma SAGE libraries available in 
ourr lab in combination with SAGE libraries from the CGAP databases. The Human 
Transcriptomee Map developed in our department integrates SAGE expression data 
withh mapping information of the Human Genemap '99. In Chapter 5 we used the 
Humann Transcriptome Map to perform an integral gene expression study of 
chromosomee 1p35-36. The expression profiles of SAGE libraries with and without 
LOHH of 1p were compared. In addition we used SAGE expression profiles of a 
MYCNMYCN transfected cell line and a control transfected cell line to identify possible 
MYCNMYCN target genes on 1p. Differentially expressed genes were further analyzed for 
expressionn in a large series of neuroblastoma tumors and cell lines. Three 
candidatess have an expression profile that warrants further analysis of their role in 
neuroblastomaa pathogenesis. Two genes are probably a target of MYCN 
downregulation,, one is upregulated by MYCN. 
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Inn Chapter 6 we describe the serendipitous cloning of a chromosome 2p15 amplified 
sequencee in cell line IMR32. To detect whether the amplification targeted an 
oncogenee in IMR32, we utilized a SAGE library of IMR32. The expression profile of 
aa 30 cR region spanning the amplicon was compared to other SAGE libraries. The 
MEIS11 oncogene turned out to be amplified and overexpressed in IMR32. Although 
MEIS11 DNA amplification was restricted to this cell line, we found a similar high 
expressionn level of the gene in about 25% of neuroblastoma tumors and cell lines 
tested.. The MEIS1 gene is a target for retroviral insertions in myeloid leukemia in 
mice.. MEIS1 form a complex with PBX1 and HOXA9 proteins. Both PBX1 and 
HOXA99 are implicated in leukemic transformation in humans. The finding that 
MEIS11 is amplified and overexpressed in neuroblastoma is the first indication for a 
rolee of this gene in human cancer. 
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