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Structure and function of PDGF receptors 

PDGFRA and PDGFRB are the membrane-bound receptors for the platelet-derived growth fac-

tors. Their primary structure shows that they belong to the family of receptor tyrosine kinases 

(RTKs) in the class III subgroup (Ullrich and Schlessinger, 1990). Other members of this family 

include the macrophage colony stimulating factor 1 receptor (CSF1R), KIT, and the VEGF 

receptor FLT3. This subgroup of RTKs is characterized by having five to seven extracellular 

immunoglobulin domains, a single pass membrane spanning region and a split internal tyrosine 

kinase domain (figure 2). 

 

In addition to the extracellular domain, the transmembrane sequence, and the intracellular split 

tyrosine kinase domain, the PDGF receptors also consist of a juxtamembrane domain and a C-

terminal domain (Williams, 1989). For both receptors, two tyrosine residues in the C-terminal 

domain have been shown to be targets for autophosphorylation. Tyrosine residues in the split 

tyrosine kinase domains are also autophosphorylated, as are residues in the sequence between the 

tyrosine kinase domains where phosphorylation of Tyr-751 in PDGFRB is involved in substrate 

specificity (Kazlauskas and Cooper, 1989). The juxtamembrane domain of PDGFRB contains 

Tyr-579 which in addition to being an autophosphorylation site is important for receptor 

internalization upon ligand induced signaling (Mori et al., 1994). This domain also binds 

members of the Src family. The transmembrane sequence is the only hydrophobic sequence long 

enough to traverse the cell membrane and is arranged as a rigid alpha helix (Escobedo et al., 

1988). Moreover, the extracellular part of the PDGF receptors contains five immunoglobulin 

domains. These domains are responsible for the binding of PDGF ligands and dimerization of the 

receptors. It is mainly the domains which are furthest away from the cell membrane that are 

involved in ligand binding. For example, in PDGFRB, domains number 2 and 3 are sufficient to 

initiate PDGF signaling (Lokker et al., 1997). Domain 4, on the other hand, is important for 

receptor dimerization and subsequent signaling (Omura et al., 1997). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Structure of the PDGF receptor. 
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PDGF signaling 

PDGF signaling is initiated by the binding of dimerized PDGFs to PDGF receptors. Since both 

PDGFs in the dimer can bind a receptor, this will bring two receptors in close proximity to each 

other. Which receptor complex is formed will depend on the PDGF dimer, since the different 

PDGFs bind with different affinity to the receptors. AA, AB, BB, CC and DD will create an α-α, 

α-β or β-β receptor complex, where the α-α receptor complex can bind all PDGF dimers except 

DD, the α-β receptor complex can bind all PDGF ligands except AA and the β-β receptor 

complex only binds BB and DD (figure 3). Although the receptor complexes interact with similar 

downstream signaling molecules (figure 4), findings from knockout mice indicate that there is no 

complete redundancy in PDGF signaling, since knockout mice die around birth. 

 

When PDGF receptors form a complex, tyrosine residues in the internal kinase domains will be-

come autophosphorylated (Kelly et al., 1991). Autophosphorylation of tyrosine 849 and 857 

located inside the kinase domain of PDGFRA and PDGFRB, respectively, will increase the 

catalytic effect of the receptor (Kazlauskas and Cooper, 1989). Furthermore, autophosphorylation 

of tyrosine residues outside and in between the kinase domains will serve as docking sites for a 

wide range of signaling molecules. Common for all these signaling molecules is that they contain 

the SH2-domain (Kypta et al., 1990; Fantl et al., 1992). These interacting molecules will be 

activated either through phosphorylation or conformational changes and initiate signaling through 

interactions with downstream mediators (as reviewed in Heldin et al., 1998). The Src family of 

kinases is activated through interaction with phosphorylated Tyr-589 on PDGFRB and Tyr-572 

on PDGFRA. Activated Src phosphorylates and activates the membrane-associated c-Abl kinase 

(Plattner et al., 1999). Moreover, in response to DNA damage, nuclear c-Abl phosphorylates and 

activates the p53 family members p53 and p73 (Goga et al., 1995; Agami et al., 1999). c-Abl also 

induces the expression of c-Myc (Furstoss et al., 2002). Activation of the phosphoinositide 3-

kinase (PI3K) through interaction with Tyr-758 and Tyr-763 on PDGFRB activates Akt by phos-

phorylation. Akt then activates the mammalian target of rapamycin (mTOR) which 

downregulates PDGFRB expression (Zhang et al., 2007). Also, Akt activation results in 

downregulation of the proapoptotic genes BAD and caspase 9 (del Peso et al., 1997; Cardone et 

al., 1998). In conclusion, the effect PDGF signaling elicits on a cell depends on which receptor 

complex is formed and what signaling molecules that bind the complex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. PDGF-induced phosphorylation of PDGF receptors. 
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null mice contains fewer platelets (thrombocytopenia) and has lower hemoglobin levels (anemia) 

than wild-type mice. However, the reason for the hematological defects is unknown, but the 

cause for hemorrhage is deficiency in pericyte recruitment (Lindahl et al., 1997a). The pericyte is 

a relatively undifferentiated cell that serves to support blood vessels. Developing pericytes 

express PDGFRB while endothelial cells of the capillaries express PDGF-B. Creation of vSMCs 

and pericytes are PDGF-B/PDGFRB independent while migration and proliferation of the 

existing pool of vSMC and pericytes are PDGF-B/PDGFRB dependent (Hellstrom et al., 1999). 

Mice lacking PDGF-B are unable to attract PDGFRB-expressing pericytes and as a result the 

associated capillaries are weakened and rupture upon increased blood flow. The spotted kidney 

seen in the null mice is due to abnormally developed glomeruli with blood filled structures 

therein. In wild-type but not in knockout mice, mesangial cells are found around blood vessels in 

the kidney. Moreover, mesangial cells in the glomerulus proliferate and migrate in response to 

PDGF-B (Shultz et al., 1988; Barnes and Hevey, 1990). In accordance, during glomerulogenesis, 

PDGF-B is expressed in vascular endothelial cells and recruits and stimulates proliferation of 

PDGFRB-positive
 
mesangial cells (Lindahl et al., 1998).  

 

Since no knockout mouse for PDGF-D has been generated, studies so far have been focused on 

PDGF-D tissue expression, overexpression and the use of inhibitory peptides in order to gain 

insight into its role in development. Tissue expression is widespread for PDGF-D with the 

highest expression in the pancreas, heart, ovary, and the adrenal gland (Bergsten et al., 2001; 

LaRochelle et al., 2001). In transgenic mice, overexpression of PDGF-D in keratinocytes 

increases the recruitment of macrophages in skin (Uutela et al., 2004). Furthermore, PDGF-D, as 

PDGF-B, increases interstitial fluid pressure. 

 

Role in the adult 

Most knowledge of the role of PDGF signaling comes from its role in development. The role in 

adult life is much less known. However, the best characterized role for PDGF signaling in the 

adult is its involvement in wound healing.  

 

Wound healing consists of separate but overlapping phases; hemostasis, inflammation, prolif-

eration and remodeling (as reviewed in Diegelmann and Evans, 2004). In hemostasis, platelets 

release clotting factors, cytokines and growth factors in response to injury. Thereafter, leukocytes 

migrate into the wounded area, as part of the inflammatory phase, to remove bacteria, foreign 

materials and damaged tissue. In the subsequent proliferative phase, extracellular matrix (ECM) 

molecules are produced, mainly by fibroblasts, to form new ECM, create epithelia and stimulate 

blood vessel formation. In the last phase, the wound undergoes constant alterations. This re-

modeling phase is enabled through the constant degradation of previously produced collagen by 

proteases produced by fibroblast and macrophages.  

 

PDGF signaling is implied in all phases of wound healing. Upon injury, as part of hemostasis, 

platelets degranulate and release their contents including PDGFs. In addition, PDGF is produced 

by fibroblasts (Paulsson et al., 1987), endothelial cells (Harlan et al., 1986), SMCs (Walker et al., 

1986) and keratinocytes (Ansel et al., 1993), all of which are present at the site of injury. The 

produced PDGFs stimulate recruitment of neutrophils and macrophages to initiate the 

inflammatory phase. Also, PDGFR-expressing fibroblasts and SMCs are recruited and stimulated 

to proliferate. At the site of injury, macrophages will start producing PDGF to further recruit and 

stimulate proliferation of fibroblasts and SMCs. In the following proliferative phase, PDGF 

signaling stimulates the production of collagen (Canalis, 1981), fibronectin (Blatti et al., 1988) 

and proteoglycans (Schonherr et al., 1991). Since PDGF can induce the production of collagenase 

it might play a role in the remodeling phase as well (Bauer et al., 1985).  
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where paracrine signaling mostly is involved in the recruitment of stromal cells, vascularization 

and regulation of interstitial pressure affecting drug uptake. Autocrine PDGF signaling on the 

other hand gives rise to a stimulation of growth by the cell itself and can also affect metastasis. 

The first indication of autocrine PDGF signaling in cancer came 25 years ago with the discovery 

that the simian sarcoma virus expresses a product v-sis that is identical to PDGF-B (Doolittle et 

al., 1983). This product causes transformation of PDGFR-expressing cells and tumors in animals 

by an autocrine PDGF signaling of growth (Uhrbom et al., 1998). Since then, involvement of all 

members in the PDGF family and their receptors have been shown in autocrine signaling in 

cancer (Ostman, 2004). For many of the PDGF-driven cancer forms, clinical trials with tyrosine 

kinase inhibitors such as imatinib are underway. 

 

Paracrine PDGF signaling 

The recruitment of stromal cells, mostly consisting of pericytes and fibroblasts, is dependent on 

tumor-derived PDGF (Forsberg et al., 1993; Skobe and Fusenig, 1998). Pericyte recruitment is 

crucial for the development of functional capillaries. For example, in melanoma, PDGF-B and -D 

expression recruit PDGFRB-expressing pericytes (Furuhashi et al., 2004). These pericytes 

stabilize the tumor vessels, promote angiogenesis and increase tumor growth. Interestingly, the 

combination of a VEGFR inhibitor and imatinib is very efficient in regressing well-vascularized 

tumors (Bergers et al., 2003). Treatment with a VEGFR inhibitor alone is only efficient on 

tumors not yet well vascularized, while the opposite is seen with imatinib, which reduces tumor 

pericyte recruitment and vascularity even in well-vascularized tumors. 

 

Stromal fibroblasts are often positive for PDGFRA and PDGFRB. As seen in immortalized non-

tumorigenic keratinocytes (HaCaT), expressing PDGF-B, one effect of the recruited fibroblasts 

can be to convert nontumorogenic cells to become tumorigenic (Skobe and Fusenig, 1998). This 

might be a result of paracrine signaling of the keratinocyte growth factor from the PDGF-

activated fibroblasts. Other clues to the effect of PDGFR signaling come from studies on 

fibrosarcomas and human lung tumors where tumor-derived PDGF-A and -C recruits PDGFRA-

positive fibroblasts. In the case of fibrosarcoma, recruited fibroblasts produce VEGF which 

activates endothelial cells thereby stimulating angiogenesis (Dong et al., 2004). Findings in 

human lung tumors confirm the in vivo role of this signaling in the promotion of tumor growth 

(Tejada et al., 2006). Imatinib treatment or FGF-inhibition of cervical cancer-associated 

fibroblasts expressing FGF2 and FGF7 are both effective in reducing tumor growth (Pietras et al., 

2008). 

 

A clinically important aspect of cancer treatment is the uptake of anti-cancer drugs in tumors. 

This uptake is greatly affected by the interstitial pressure inside the solid tumor. Studies on 

phosphorylation mutants of PDGFRB show that PDGFRB signaling through PI3K is important 

for proper regulation of interstitial pressure (Heuchel et al., 1999). In colonic carcinomas 

inhibition of PDGF-B or treatment with imatinib reduces PDGFRB signaling in stromal cells and 

results in lower interstitial pressure (Pietras et al., 2001). Moreover, decrease of PDGFRB 

signaling with imatinib increase the uptake of anticancer drugs (Pietras et al., 2002). 

 

PDGF driven tumors 

Autocrine PDGF signaling plays a role in the establishment, growth, maintenance, and malig-

nancy in glioma brain tumors, where expression of PDGFs and cognate PDGF receptors is 

frequent (Nister et al., 1988). For PDGF-A and -B, an increase from very low expression to high 

expression is seen with increasing grades of gliomas. PDGFRA, on the other hand, is found 

highly expressed in all grades of glioma (Hermanson et al., 1992). New possibilities for autocrine 

signaling in glioma was opened up with the discovery of high expression of PDGF-C and -D in 
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The CCAAT box is almost always flanked by at least one functionally important promoter ele-

ment, and NF-Y affects neighboring transcription factors to synergistically increase transcrip-

tional activation. This is achieved by either increasing the affinity of the neighboring factors for 

DNA or by interacting with parts of these factors other than the DNA-binding domain, so that 

their respective contacts with DNA are stabilized as reported for Sp1 (Wright et al., 1995).  

 

NF-Y is a crucial activator of the PDGFRB promoter (Ishisaki et al., 1997). In regulation of 

PDGFRB promoter activity, NF-Y interacts with Sp1, c-Myc, and p53 family members. Sp1 

seems necessary for the effect of NF-Y since deletion of Sp1-binding sites disables the function 

of NF-Y to increase promoter activity (Molander et al., 2001). c-Myc, on the other hand, binds 

directly to NF-YB and NF-YC not affecting their DNA binding, but repressing transactivation 

(Izumi et al., 2001). However, the exact mechanism of this repression is unknown. Also, p73α, a 

member of the p53-family, binds to NF-YB and NF-YC to repress PDGFRB promoter activity 

(Hackzell et al., 2002).  

 

Sp1 

Specificity protein 1 (Sp1) binds as a monomer or multimer to GC-rich consensus sequences, 

GC-boxes, in order to regulate transcription (Kadonaga et al., 1987). Sp1 is part of the large 

Sp/KLF transcription factor family with the Sp-subfamily consisting of Sp1–9. Sp1–4 have 

glutamine-rich transactivation domains (TAD) while Sp5–9 do not, and of these only Sp1 and 

Sp3 are ubiquitously expressed. Sp1 regulates expression of many different genes in response to 

oncogenes, growth stimulation and differentiation (as reviewed by Safe and Abdelrahim, 2005). 

 

Sp1 possesses three C2H2-type zinc fingers as its DNA-binding domain (Kadonaga et al., 1987), 

and carries four TADs designated A, B, C, and D (Pascal and Tjian, 1991). Two of the activation 

domains, A and B, located in the N-terminus of Sp1 are rich in glutamine and each can stimulate 

transcription when bound to DNA (Courey and Tjian, 1988). Domain C has highly charged 

amino acids and carries a weak transactivation potential. Domain D, on the other hand, lacks any 

clear amino acid setup but is required for certain synergistic activation together with A and B 

(figure 8) (Pascal and Tjian, 1991). 

 

Domains A and B bind directly to TBP in order to stimulate transcription initiation (Emili et al., 

1994). In addition, both domains also interact with a TBP-associated factor such as TAF4 (Gill et 

al., 1994). Sp1 also recruits TFIIB, TFIIE and TFIIA into the preinitiation complex (Choy and 

Green, 1993). This recruitment and stabilization of many members of the initiation complex 

explains the ability of Sp1 to induce the transcription of genes with TATA-less promoters.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Sp1 domains and interacting proteins. 
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Figure 11. Exon structure of TAp73 isoforms and ∆Np73α. 

 

 

The domains required for transcriptional activity, cell cycle arrest, and apoptosis are the N-termi-

nal transcriptional activation domains (TADs), the DNA-binding domain (DBD), the oligomeri-

zation domain (OD), and the C-terminal basic domain (BD). The BD is present in p53 but not in 

p63 or p73, while the SAM domain is present in p63 and p73 alpha-isoforms but lacking in p53 

(Harms and Chen, 2006). Overall a great deal of homology exists between the members 

especially in the DBD, but less in the OD, and the least in the TADs (figure 12). 

 

p53 contains two N-terminal TADs with TA1 consisting of residues 1-42 and TA2 of residues 

43-92 or 43-63 when excluding the proline-rich domain between residues 64-92. p63 and p73 

contain one TAD. The activation domains are responsible for interactions with the basal tran-

scription machinery and coregulators. While ∆40p53 lacks the first TAD, ∆Np63 and ∆Np73 lack 

the full-length activation domain, but instead have a unique activation domain consisting of 13 or 

14 residues. Whether this indicates that N-terminal deleted p63 and p73 activate a distinct subset 

of genes from their full-length counterparts, or if they as originally believed, bind to the same 

DNA as their full-length counterparts to inhibit their function, remains to be elucidated. Similar 

to the C-terminal, many residues in the N-terminal are targets for posttranslational modifications 

in response to various kinds of stresses. 

 

The DBD of the p53 family proteins carries the greatest homology in between family members. 

A fully functional DBD is essential, as pointed out by the fact that most mutations of p53 reside 

in this domain. The DBD of p53 family proteins all recognize the p53-responsive element 

consisting of the decamer RRRCWWGYYY, where R is a purine, Y a pyrimidine and W an 

adenine or thymine. However, p53 family members can bind to other sequences as well.  
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same residues thus preventing proteasomal degradation. p73 also interacts with p300 to increase 

transcriptional activation and apoptosis (Zeng et al., 2000).  

 

Acetylation of p53 by CBP (Pearson et al., 2000), and p300-mediated acetylation of p73 

(Bernassola et al., 2004) have been linked to their localization to promyelocytic leukemia (PML) 

bodies. The acetylation-induced protein stabilization is promoted by the PML protein, which, in 

turn, regulates p73 transcriptional activity. Interestingly, p38-mediated phosphorylation of p73 

(Bernassola et al., 2004), and the HIPK2-mediated Ser-46 phosphorylation of p53 (Hofmann et 

al., 2002) favor their binding to PML and recruitment in the PML-NB, thus promoting their 

stabilization and activation.  

 

Stress-induced phosphorylation of p73 on Ser/Thr-Pro residues and phosphorylation of p53 on 

Ser-33, Thr-81 and Ser-315 leads to interaction with the prolyl isomerase Pin1. This results in 

prolyl isomerization, conformational changes, acetylation, stabilization, and enhancement of ac-

tivity (Zheng et al., 2002; Mantovani et al., 2004). Thus, only when a number of stress kinases 

alter p53 family members at specific sites does Pin1 bind to it efficiently. It is also of interest that 

Pin1 associates with p73 after genotoxic stress to promote its acetylation by p300 and increases 

the stability of p73. 

 

Basal transcription machinery and p53 family members  

Of the three family members, only p53 has so far been shown to directly interact with members 

of the basal transcription machinery. When p53 is bound to a p53 responsive element in the 

promoter it affects transcription by direct interaction, through its N-terminal domain, with TBP 

(Truant et al., 1993) and the TBP associated factors TAFII31 and TAFII70 (Thut et al., 1995; 

Farmer et al., 1996).  

 

Chromatin remodeling and p53 family members  

All p53 family members use HATs and HDACs to function. For example, p53, p63, and p73 

utilize p300 as a co-activator where the binding of p300 can serve both as a bridge to the RNA II 

polymerase and to acetylate histones around target promoters (Gu et al., 1997; Lill et al., 1997; 

Zeng et al., 2000; MacPartlin et al., 2005). Moreover, the binding of p300 to p53 and p63γ leads 

to their acetylation and subsequent stabilization and activation. In contrast, acetylation of p73 by 

p300 is not needed for transcriptional activation. All p53 family members interact with p300 

through their N-terminal TADs. Thus, all N-terminal deleted variants of the p53 family members 

are unable to interact with p300, allowing them to function as dominant negative against the full-

length proteins. Less is known about the interaction between p53 family members and HDACs in 

transcriptional repression, but p53 can interact indirectly with HDAC1 through the corepressor 

mSin3a (Murphy et al., 1999). In this repression, HDAC1 deacetylates lysine residues on 

histones, tightening the chromatin, thereby repressing gene transcription.  

 

Transcriptional regulation of p53 family members  

In some genes, the binding of p53 family members to their responsive element results in direct 

repression of that gene. Apart from the possible recruitment of HDACs, p53 family members can 

repress transcription by interfering with DNA binding and through inactivation of transcription 

factors. Competition for binding to DNA involves an overlapping p53 binding site with that of 

another transcription factor, while inactivation of a transcription factors occurs through protein-

protein interactions.  

 

p53 family members and Sp1 bind and cooperate in activation of target genes, such as p21 and 

the human immunodeficiency virus 1 (HIV-1) long terminal repeat (Gualberto and Baldwin, 
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Paper II - pRb, Myc and p53 are critically involved in SV40 large T antigen 

repression of PDGF β-receptor transcription 

LT is the only viral protein essential for replication of the polyoma virus SV40. Following 

infection, LT affects the host genome and growth control by binding to a wide variety of 

transcription factors that are important for both replication and cell cycle regulation including 

p53, retinoblastoma family proteins and other tumor suppressors (Moens et al., 1997). Previously 

it has been shown that the LT and small t antigen of SV40 downregulated the expression of 

PDGF receptors in fibroblasts (Wang et al., 1996). The aim of this study was to clarify the 

mechanism that LT uses to repress PDGFRB expression. 

 

Overexpression of LT in NIH3T3 resulted in decreased expression of PDGFRB protein and 

mRNA, confirming previous findings (Wang et al., 1996). In further support, LT was found to 

induce repression of PDGFRB promoter activity. Since the LT-mediated downregulation of the 

PDGFRB was shown to arise from the effect on the transcriptional activity, we investigated the 

role of NF-Y for this regulation. Co-expression of LT with dominant negative NF-YA showed 

only half as effective repression of PDGFRB promoter activity as compared to transfection of LT 

alone. This demonstrated the importance of NF-Y, although it may not be indispensible for LT 

repression on PDGFRB promoter activity. Moreover, overexpression of LT in the c-Myc
–/–
 

HO15.19 fibroblast cell line did not alter the expression level of PDGFRB. Instead of repression 

there was an induction of the promoter activity, indicating that c-Myc is involved in LT-induced 

repression of PDGF β-receptor expression. 

 

In order to clarify whether the major targets of LT, pRb and p53, were directly involved in the 

LT-induced repression of the PDGFRB, we studied PDGFRB promoter activity in Saos2 cell line 

lacking p53 and pRb. LT mutants that cannot bind p53 or pRb were also tested for their ability 

for the repression (figure 16). We found that the pRb-binding mutant LT, K1 or C105G, caused 

more than a two-fold increase of PDGFRB promoter activity while the LT p53 binding mutant, 

∆434-444, and the pRb-binding mutant H42Q, did not affect the promoter activity. Accordingly, 

LT could not alter the PDGFRB promoter activity in p53
-/-
 pRb

-/-
 Saos-2 cells or Rb

-/-
 3T3 cells. 

These findings suggested that the binding of LT to both pRb and p53 plays an important role in 

the repression of PDGFRB promoter activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Binding of both p53 and pRb is necessary for LT repression on PDGFRB promoter activity. 
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scenario, although a slightly slower negative feedback mechanism, is the induction of c-Myc 

expression, possibly through Src-mediated c-Abl activation (Furstoss et al., 2002). Even if Src 

activates c-Abl, and c-Abl activates p53 and p73, it is unclear if this represents a functional 

pathway for negative feedback of PDGF signaling or if it instead is two pathways. Since the 

effects of c-Abl on p53 and p73 in response to DNA damage is a nuclear event (Agami et al., 

1999) while the Src-mediated activation of c-Abl is located at the membrane or in the cytoplasm 

(Plattner et al., 1999), this indicates two separate pathways. However, c-Abl contains a NLS and 

might be shuttled to the nucleus in response to Src-mediated activation or affect p53 family 

members in the cytoplasm and induce their translocation to the nucleus. Interestingly, as 

mentioned earlier, the PI3K, Akt and mTOR pathway seems to represents a negative feedback 

mechanism for PDGF signaling, but how mTOR regulates PDGFRB transcription is still 

unknown (figure 25). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25. Effects and possible feedback mechanisms in response to PDGF signaling. 
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Role of transcriptional regulation of PDGFRB in cancer 

PDGF signaling is involved in cancer progression where autocrine PDGF stimulation of tumor 

growth has been suggested. However, it is unlikely that dysregulated PDGF signaling alone 

enables uncontrolled growth of cancer as it is generally believed to act as a competence factor for 

cell cycling. Rather, autocrine signaling could provide an important step in cancer progression. 

 

In support for such a role of autocrine PDGF signaling in cancer, recent findings showed that 

PDGFRA-expressing adult neural stem cells in the subventricular zone form atypical hyperplasia, 

in response to PDGF-A (Jackson et al., 2006). In that study, it was suggested that although not 

necessary for malignant transformation it represents an important step of such a formation. This 

was seen by others as a possible origin for glioma (Kesari and Stiles, 2006) since essentially all 

gliomas express PDGF ligands and receptor enabling an autocrine stimulation of growth.  

 

Our findings in Paper IV indicate that neuroblastoma tumors with high expression of ∆Np73 

might not respond by downregulating PDGF receptor expression in a microenvironment 

containing PDGF ligands, thereby providing a constitutive stimulus for cell proliferation. In 

addition, the dysregulated PDGFRB expression could indicate dysfunctional regulatory 

molecules. For example, functional inactivation of p53 and p73 would not only mean upregulated 

PDGFRB expression, it would also mean lack of important cell cycle regulators thus both 

providing competence for, and progression through, the cell cycle. The same reasoning could be 

argued for ∆Np73, where in addition to stimulating PDGFRB expression it could inhibit 

important cell cycle regulatory molecules. Based on these assumptions, the tyrosine kinase 

inhibitor imatinib might provide especially useful effects in treatment of patients with 

neuroblastoma with high ∆Np73 expression or with LOH of 1p.36. 

 

The major treatment of PDGF-driven diseases are tyrosine kinase inhibitors. Targeting 

transcriptional regulation is today not really an alternative in treatment of PDGF-driven diseases. 

HDAC inhibitors can of course increase transcriptional activity but this activation is unspecific 

and the effects are difficult to predict. Expressing an important and specific transcriptional 

regulatory molecule might be a possible way of downregulating PDGF signaling but such 

molecules have yet to be identified. 

 

 

 
 
 
 
 
 




































