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Figure 7: Effect of IGF-IR expression on CXCR4 activation. 
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Figure 8: Whole cell lysates were collected from IMR32 cells and were treated with SDF­

Ia, and used IGF-IR primary antibody to look at the expression of IGF-IR receptor . 
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Figu�e 13: Effect of JGF-IR and CXCR4 inhibition on NBL cell migration using

Matngel substrate. IMR-32 cells were treated with or without IGF-IR or CXCR4 

neutralizing antibodies in the upper chamber and serum, JGF-1, or SDF-1 in the lower 

chamber. The cells were counted before plating using a hemocytometer and after 

migration using a microscope. The statistical analysis was performed using student T-test

analysis by using an onli ne database (quick calcs), val.ues are represented as mean± SEM

for each condition. An asterisk (*) represents statistical significance (P < 0.04) compared 

to the control (no ligand), and the(**) represents statistical significance (P < 0.001) 

compared to control. 
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Discussion and Future Directions
Our goal was to understand th 1 e mo ecular mechanisms underlying the

pathogenesis of neurohlastoma wh· h ·11, tc WI provide the framework for the development of
targeted therapies. The presence of metastatic disease in children with neuroblastoma is
linked with a low probability of survival especially when it is metastasizing to bone.

Furthermore the metastatic pattern is expected, with bone marrow and the cortical bone

being the most common distant sites (Lane et al., 2000). However understanding the

mechanism of bone and bone metastasis form and recognizing potential targets for

treatment of metastatic disease are critical for improving patient survival specially stage

N neuroblastoma which has only 7% survival rate. 

Recent studies show an array of chemokines playing a role in cancer biology 

[( (Righi et al., 2011 � Rossi & Zlotnik, 2000)], and they have been shown to induce 
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t ells to the bone or other sites. These tumors cells are metastasis o vanous umor c 

· 
and prostate (Teicher and Fricker,including; neuroblastoma, breast carcmoma, 

f th Prominent chemokines that are reported to play a2010),(Meier et al., 2007)]. Some o e 

. 
CXCL 12 and CXCR4 (Chen et al., 2012). The CXCLI 2significant role in metastasis are 
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volved in development, tumor survival, metastasis,

and CXCR4 are also known to be m 
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2006), (Arscott et al., 2009)] In th · e present study
. 

we were able to show the expression of
CXCR4 usmg a neutralizing antibod bl y to ock the IGF-IR pathway. Our results indicate

that IGF-JR inhibition does not have an effi ect on CXCR4 expression at the receptor

levels (Fig. 6). 

We further studied the ex · 
f presston o IGF-IR when activating the CXCR4 pathway

using its ligand SDF-Ia at the receptor level (Fi·g 8) I dd" · • . n a 1t10n, we have also found the

expression of IGF-IR on another type of neuroblastoma cell line SY5Y along with IMR-

32 (data not shown). Over expression of IGF IR has been found to give resistance to 

apoptotic cell death in human neuroblastoma cell line (Kim & Feldman, 2009). IGF-1/11 

signaling through IGF-IR is shown to control neuroblastoma survival, differentiation, 

proliferation and motility [(van Golen et al., 2000), (Taddesse-Heath et al., 2010)].

CXCR4 plays an important role in neuroblastoma metastasis, and CXCR4 is a receptor

linked with endothelial adhesion and migration. High levels of expression of CXCR4 are

found to be highly associated with bone and bone marrow metastases and poor outcome

prognosis, including in neuroblastoma [(Juarez et al., 2004),((Balkwill, 2004), (Taddesse­

Heath et al., 2010)]. Our finding is of significance entailing that expression of IGF-IR is

. 1 h the presence of the IGF-IR in SY5Y neuroblastoma
not cell specific, as our resu ts s ow

cell line as well (data not shown).
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