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Figure 25: Normalized melt curves showing methylation status of promoters 
P1 and P3 in UKF-NB-4 and IMR-32 before and after using AZA and in 
combination with VPA. Western blot is showing the effect of 1mM VPA and 
AZA on CD133 expression in methylated cell lines. (A) Treatment with AZA 
decreased the methylation of both promoters P1 and P3 in UKF-NB-4 (P1 from 
90% to 25% and P3 from 100%.to 35%) and IMR-32 (P1 from 100% to 25% and 
P3 from 100%.to < 35%) (B) CD133 was not detected in cell lines with 
methylated promoters (UKF-NB-4, IMR-32). Re-expression of CD133 was seen in 
a small amount after applying AZA and in high amount when AZA was combined 
with VPA. Treatment with VPA alone did not induce CD133 protein in UKF-NB-4 
and IMR-32. 
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3.7.1.1 Neuroblastoma cell lines rich in CD133 protein are expressing 
higher phosphorylated Akt 

We compared the p-Akt (Ser 473) in two N-type NB cell lines, UKF-NB-3 which 

expressed high level of CD133 protein and IMR-32 which contained highly 

methylated CD133 promoters and did not express CD133 protein. The association 

of CD133 and Akt activation was tested through detection of p-Akt in different 

conditions that markedly influence the CD133 expression such as treatment with 

1mM of VPA, with high dose of VCR (200mM) and their combination for 24 hrs. 

Our results clearly demonstrated a higher basal level of p-Akt in UKF-NB-3 than in 

IMR-32 where neither the CD133 nor the p-Akt was detected. The changes of 

p-Akt in UKF-NB-3 correlated with the changes of CD133 under all examined 

conditions (Figure 30).  

     Moreover, treatment with 1 mM VPA for 72 hrs enhanced the expression of p-Akt 

significantly in UKF-NB-3 while its expression was not detected in UKF-NB-4 or 

mildly increased in IMR-32 (both cell lines that did not express CD133). The level of 

p-Akt in SH-SY5Y was extremely high whether in control or in cells treated with VPA 

(see section 3.7.5). 

 

 
 

Figure 30: Expression of CD133 and p-Akt, in NB cell lines after treatment with1mM 
VPA.  Changes of p-Akt in UKF-NB-3 correlated with the changes of CD133 under all 
examined conditions (1mM VPA or 200nM VCR for 24 hrs). Positive control- UKF-NB-3 
cells treated with 1mM VPA for 24 hrs 
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3.7.2 CD133+ neuroblastoma cells are mainly located in the proliferative 
phases 

Our results showed that CD133+ cells either in UKF-NB-3 or SH-SY5Y were 

mainly located in the S and G2/M phases compared to CD133− cells which were 

predominantly seated in the G0/G1 phases whether in control or in samples 

incubated with 1mM VPA for 72 hrs (Figure 31). This indicates that CD133+ cells 

represent a proliferating fraction even under the cell cycle inhibitory effect of VPA. 

CD133+ cells were also induced by VPA combined therapy and were 

predominantly located in the S/G2M phases during treatment with 1 μM CDDP or 

0.20 nM VCR and in combination with 1mM VPA for 72 hrs (Figure 32). 

 

Figure 31: Cytometric assessment of CD133− and CD133+ cell cycles in control cells 
and after cultivation with 1 mM VPA for 72 hrs. CD133+ cells were mainly located in 
the S and G2/M phases, while CD133− were mainly present in the G0/G1 phases in both cell 
lines UKF-NB-3 and SH-SY5Y. Blue— represents CD133 negative cells; red—represents 
CD133 positive cells; and grey represents both populations. 
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Figure 32: Changes of CD133 expression and cell cycle in VPA combined with 
different cytostatics at 72 hrs. (A) Increased CD133+ cells in VPA combined with 
vincristine and cisplatin. Blue—isotype control (IgG2b-PE); red—CD133 expression 
detected by 239C3 (CD133/2) antibodies. (B) CD133+ cells were mainly located in the S 
and G2/M phases, while CD133− were mainly present in the G0/G1 phases during 
treatment with vincristine or cisplatin in combination with VPA. 

 

3.7.3 VPA pretreated cells acquired higher colony formation capacity 

UKF-NB-3 cells pretreated with VPA for 72 hrs showed significantly higher colony 

forming capacity compared to control, while the IMR-32 cell line which lacks for 

CD133 had fewer colonies than control (Figure 33). There was no significant 
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difference in the clonogenicity either in SH-SY5Y (Kovalevich and Langford, 2013) 

or UKF-NB-4 when pretreated with VPA. 

 

 
 

Figure 33: Effect of 1mM VPA on clonogenicity in NB cell lines. (A) Pretreatment with 
VPA significantly increased the clonogenicity in UKF-NB-3, while it decreased in IMR-
32. In S-type NB (UKF-NB-4, SH-SY5Y) clonogenicity was not affected by pretreatment 
with VPA. VPA- cells pretreated with 1mM VPA for 72 hrs.  

 

3.7.4 VPA pretreated cells acquired higher neurosphere formation 
capacity 

Since sphere forming capacity is an indicator of the self-renewal activity of CSCs 

in vitro, we examined the effect of 72 hrs pretreatment with 1mM VPA on the 

frequency of neurospheres formation. UKF-NB-4 and SH-SY5Y cells maintained in 
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SFM were strictly adherent to the culture surface, forming monolayer, spreading 

without neurosphere formation. UKF-NB-3 and IMR-32 grown in SFM consistently 

formed organized neurospheres. UKF-NB-3 cells pretreated with VPA showed 

significantly higher capacity for neurospheres formation than control cells. IMR-32 

pretreated with VPA showed slight increase in the neurospheres formation that 

was statistically insignificant (Figure 34).  

 

 
 

Figure 34: Effect of 1mM VPA on neurosphere formation in NB cell lines. Both 
UKF-NB-3 and IMR-32 were able to form neurospheres in SFM. Pretreatment with 
1mM VPA increased the number of formed neurospheres with high statistical 
significance in UKF-NB-3. 

 

3.7.5 VPA induced pluripotent transcriptional factors Oct4 and Sox2 
in cell lines expressing CD133 

We have examined the expression of stem cell transcription factors Oct4, Sox2 

and Nanog in NB cell lines by western blot. We found that Oct4 is highly 

expressed in MYCN amplified cell lines UKF-NB-3, UKF-NB-4 (Poljaková et al., 

2014) and IMR-32 (Veas-Perez de Tudela et al., 2010) and to a lesser extent in 

MYCN non-amplified cell line SH-SY5Y (Veas-Perez de Tudela et al., 2010). 

Treatment with VPA obviously enhanced the protein expression of Oct4 in 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162916#pone-0162916-g006
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UKF-NB-3, IMR-32 and SH-SY5Y (Figure 35). On the other hand, Sox2 has 

been extensively expressed in SH-SY5Y and its low expression in UKF-NB-3 

was enhanced by VPA treatment. Nanog was detected in low amount in 

UKF-NB-3, IMR-32 and SH-SY5Y that was enhanced by VPA treatment while it 

was overexpressed in UKF-NB-4 either in the control or VPA treated samples 

(Figure 35). Collectively, VPA enhanced the expression of stemness related 

markers (Oct4, Sox2 and Nanog) in variable amounts in NB cell lines 

particularly in those expressing CD133 (UKF-NB-3 and SH-SY5Y). 

 

 
 

Figure 35: Expression of CD133, p-Akt, Oct4, Nanog and Sox2 in NB cell lines 
after treatment with 1 mM VPA. 72 hrs cultivation with VPA induced CD133 
overexpression only in UKF-NB-3 and SH-SY5Y cell lines. p-Akt was highly 
expressed in CD133-expressing cell lines. Phophorylation of Akt was increased 
with VPA treatment in UKF-NB-3, whereas its expression was extremely high in 
SH-SY5Y whether in the control or in VPA treated sample. Oct4 was mainly 
expressed in MYCN amplified cell lines (UKF-NB-3, IMR-32 and UKF-NB-4) and 
was enhanced after treatment with VPA in UKF-NB-3, IMR-32 and SH-SY5Y. 
Nanog expression was detected in low amount that was enhanced by VPA in 
UKF-NB-3, IMR-32 and SH-SY5Y, while it was highly expressed in UKF-NB-4. 
Sox2 was slightly expressed in UKF-NB-3 and was induced by VPA while it was 
over expressed in SH-SY5Y independent of VPA effect. 
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3.8 Distribution of the CD133 in the cell 

Notably, we found that the location of CD133 protein was not only restricted to the 

cell membrane but was also retained intracellularly as revealed by confocal 

microscope (Figure 36B) and by cytometric measurements of intracellular CD133 

expression after permeabilization of cell membrane (Figure 37). The intracellular 

positivity was increased significantly after treatment with 1 mM VPA (Figure 36B 

and Figure 37). This implies that CD133− cells detected by flow cytometry might 

express CD133 intracellularly after incubation with VPA. During performing 

cytometric measurements, we ensured the selection of high positive CD133 cells 

which harbor the numerous surface CD133 molecules (we did not target the 

intracellular CD133) to run out the experiments concerning the chemoresistance 

and cell cycle of CD133+ population. The aid to achieve this selection was done 

by using the anti-Mouse IgG2b antibodies linked to phycoerythrin that was used as 

negative control to exclude the non-specific binding during the measurements. On 

the other hand, we followed a strict protocol concerning the flow cytometric 

experiments that based on double staining of cells with surface anti-CD133/2 

antibody and the antibody that target the intracellular cleaved caspase-3 to only 

detect the surface CD133 and not the intracellular portion (Figure 29). In such 

experiments, we initially stained the cells with anti-CD133/2 antibody before 

permeabilization of cells, then fixing the cells with paraformaldehyde in a step that 

followed by wash then permeabilization of cells with gentle agent (diluted TritonX) 

prior to use anti cleaved caspase-3 antibody. 

 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162916#pone.0162916.s001
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162916#pone.0162916.s002
https://www.google.cz/search?client=firefox-b-ab&dcr=0&q=phecoerythrin&nfpr=1&sa=X&ved=0ahUKEwiasqH8hJnWAhWCKJoKHRX3AMQQvgUIJCgB&biw=1600&bih=719
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Figure 36: Surface and intracellular immunostaining of CD133 after treatment 
with 1 mM VPA for 72hrs. (A), Surface staining of CD133 in UKF-NB-3 using anti 
human CD133/2 PE conjugated antibodies and visualized under fluorescence 
microscope Olympus AX70. White arrows refer to corresponding nuclei of the CD133 
positive cells that were counterstained with Hoechst 33342 dye. Left photo refers to 
control and the right photo refers to VPA treated sample (B), intracellular CD133 
staining with primary monoclonal anti-CD133 clone W6B3C1 and secondary 
antibodies goat anti-mouse DyLight 488 IgG. permeabilization of cells in two steps 
using paraformaldehyde 3.6% followed by a 0.25% TritonX / PBS. Nuclei were 
counterstained with DAPI. 
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Figure 37: Comparison of the cytometric measurements of the surface and 
intracellular staining of CD133 in UKF-NB-3. CD133 was present on the surface as well 
as intracellularly either in the control or after treatment with VPA. VPA increased CD133 
surface expression significantly and enriched almost all cells with CD133 molecule 
intracellularly. Intracellular staining was performed through fixation and permeabilization 
of cells in two steps using paraformaldehyde 3.6% followed by a 0.15% TritonX / PBS. 
Data were analyzed using Flowlogic software (Inivai Technologies, Mentone, Australia). 
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Chapter 4 
 

Discussion 
 
 

The poor response of high-risk NB to current treatment regimens suggests that 

novel therapeutic strategies should be developed. The inhibitors of HDACs, used 

in the combination with other drugs, were found to be promising anticancer 

regimens efficient against several cancer cells including NBs (Cipro et al., 2012; 

Das et al., 2010; Groh et al., 2012; Kim et al., 2003; Poljakova et al., 2011; 

Stiborova et al., 2012; Wang et al., 2013). In this work, we analyzed the cytotoxic 

effect of VPA in combination with other chemotherapeutics and we also 

highlighted the possible limitations of using VPA in some types of tumors due to its 

effect on expansion of CSCs. The results found in this study demonstrate that 

VPA used at the clinically relevant dose (1 mM) has potentiating effect on 

cytotoxicity and caspase-3-mediated induction of apoptosis caused by the tested 

DNA-damaging drugs cisplatin and etoposide. Analyzing the combination index of 

VPA combined with cisplatin or etoposide was revealed to act synergistically. 

     However, no sensitizing effect due to VPA was produced with the mitotic 

inhibitor vincristine. These results indicate that HDAC inhibitor-mediated capability 

of increasing cytotoxic efficiency of anticancer drugs is connected with the drugs 

that target cellular DNA. These findings correspond to the results found in the 

study of dos Santos et al (dos Santos et al., 2009) that also investigated the effect 

of a combination of etoposide or vincristine with the HDAC inhibitor sodium 
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butyrate (an HDAC inhibitor of the same group as VPA) on human lymphoblastic 

T-cells. The authors demonstrated that from these two drugs, only etoposide, but 

not vincristine, was sensitized by the used HDAC inhibitor. In their study, the 

sensitizing effect of the HDAC inhibitor on doxorubicin, another DNA-damaging 

drug, was also proved. 

     The mechanisms of the potentiating effects of HDAC inhibitors on the efficiency 

of DNA-damaging drugs have not yet been fully elucidated. It was suggested that 

HDAC inhibitors promote the lysine acetylation in nucleosomal histones that is 

thought to relax the chromatin, thereby allowing increased access of transcription 

factors and DNA-damaging agents to DNA (Kim et al., 2003; Stiborova et al., 

2012). In our study, the increased toxicity of cisplatin and etoposide was indeed 

dependent on the acetylation status of core histones H3 and H4 dictated by the 

effect of HDAC inhibitors. VPA increased amounts of acetylated histones H3 and 

H4 and the elevated levels of these acetylated histones correlated with 

sensitization of UKF-NB-4 cells to cisplatin and etoposide. TSA (another HDAC 

inhibitor) at a concentration that essentially did not influence the acetylation of 

these histones (40 nM) was ineffective. Likewise, VPM (a structural analogue of 

VPA) that does not increase acetylation of histones H3 and H4 as well did not 

enhance cytotoxicity of the tested DNA-damaging drugs in our study. It should be, 

however, emphasized that the sequence of VPA application is the crucial feature 

for potentiating the cytotoxic effect of cisplatin and etoposide on NB cells. Namely, 

this HDAC inhibitor potentiated the cytotoxic effect of cisplatin or etoposide only 

when there were added simultaneously, or when cells were pre-incubated with 

cisplatin or etoposide before their cultivation with VPA. Only these regimens were 

efficient to increase acetylation of histones and thus suppress the viability of NB 

cells. In contrast, the reversed sequence (pretreatment of cells with VPA before 

treatment with cisplatin or etoposide) did not give any further increase in 

cytotoxicity of the DNA-damaging drugs or in the acetylation of histones. All these 

findings suggest that DNA damage is crucial for the additional effects of VPA, 

arguing against the hypothesis based on relaxed chromatin that increases 

accessibility of DNA-damaging drugs to DNA (Kim et al., 2003; Stiborova et al., 
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2012). Similarly, the results found by Luchenko et al (Luchenko et al., 2011) 

indicated that DNA relaxation is not required for the synergy of two HDAC 

inhibitors they tested, belinostat and romidepsin, with cisplatin and etoposide. One 

can speculate that the changes in the structure of DNA caused by cisplatin and 

etoposide (i.e., formation of DNA adducts or DNA cross-links by cisplatin, 

intercalation of etoposide into DNA, and/or formation of reactive oxygen species 

by both drugs (Kurz et al., 2001; Luchenko et al., 2011; Yu et al., 2007) ) increase 

accessibility of nucleosomal core histones to their acetylation, which additionally 

determines transcription of some genes involved in DNA repair or apoptosis. This 

suggestion needs, however, to be further investigated. 

     Despite the observed synergy of the combination where UKF-NB-4 cells were 

initially treated with etoposide before VPA in cell survival and apoptosis (Groh et 

al., 2012), we found no evidence for enhancement of etoposide-mediated H2AX 

phosphorylation when etoposide was combined with VPA. Double strand DNA 

breaks markedly increased in UKF-NB-4 cells treated with etoposide, but after 

simultaneous treatment of these cells with etoposide and VPA no further increase 

in the pH2AX foci formation was detected. This indicates that other mechanisms 

can be responsible for this synergistic effect of VPA on induction of cell death in 

UKF-NB-4 rather than enhancement of double-strand DNA breaks caused by 

etoposide (due to inhibition of topoisomerase-II activity) 

     One of the challenges in conducting a clinical trial when combining an inhibitor 

of HDACs VPA with DNA damaging agents will be to achieve optimal DNA 

damage in a given tumor tissue. The results found in the present study 

demonstrate that treatment of cells with VPA potentiates the cytotoxicity of DNA 

damaging agents, cisplatin and etoposide, on UKF-NB-4 cells without increasing 

their access to DNA. The data presented here show that treatment with cisplatin or 

etoposide prior to addition of VPA is superior to alternative schedules and 

supports the development of clinical trials using these combinations for NB cells. 

The clinical use of such combined treatment utilizing DNA damaging drugs with 

VPA can reduce frequent problems such as dose reductions, temporary 

discontinuation of treatment as a result of toxicity and thus can improve the 
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treatment itself and the patient's quality of life. Another option is to test the effect 

of the HDAC inhibitors in combination with two cytostatics, because in clinical 

practice, cytotoxic drugs are combined in virtually all cases. 

     In the second section of this thesis, we studied the effect of VPA on expression 

of the stem cell marker “CD133” in NB cell lines. CD133 gene is complex in its 

structure with seven splice variants and its protein expression pattern is still 

debated. Several authors have shown that sorted CD133+ cells from different 

solid tumors displayed greater tumorigenicity and resistance to chemotherapeutic 

agents compared to CD133– cells. However, other researchers demonstrated that 

CD133– cells can display similar capacities as CD133+ (Meng et al., 2009; 

Shmelkov et al., 2008). The reason for this contradiction can be explained by 

some factors which regulate and alter CD133 expression such as the glycosylation 

pattern (Kemper et al., 2010), the change in the bioenergetic status (hypoxia and 

mitochondrial dysfunction) (Griguer et al., 2008) and more importantly is the 

conclusion that CD133 protein expression is not synonymous to cell surface 

epitopes immunoreactivity (Barrantes-Freer et al., 2015; Kemper et al., 2010). In 

our study, we found that CD133 molecule can be located intracellularly as well as 

on the cell membrane. Treatment with VPA increased the intracellular expression 

of CD133, unlike CD133 surface expression that was increased as well but still 

limited to smaller cellular subpopulation. For this reason, we performed the 

cytometric staining of CD133 before permeabilization of cell membrane to ensure 

that the detected CD133+ cells are those expressing CD133 epitope on cell 

membrane and not intracellularly. This remark is of great value when working with 

CD133 to ensure the precise detection of CD133+ cells. 

     In our article, we examined the epigenetic effects of the HDAC inhibitor VPA on 

the expression of CD133+ in NB and we gave overview about the variability of 

CD133 protein expression in relation to the acetylation of histones and methylation 

status of CD133 promoters. We used two antibodies that can identify different 

epitopes of the CD133 protein, W6B3C1 (CD133/1) that we used for 

immunoblotting and 293C3 (CD133/2) for flow cytometric analysis. Even though 

293C3 (CD133/2) antibody recognizes different epitope than AC133 (CD133/1) 
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(the conventional antibody used to detect and isolate CSCs), it has shown similar 

sensitivity in detecting CD133+ cells (Kemper et al., 2010). Our results offer 

evidence for induction and maintenance of CD133+ cells in NB cell lines through 

inhibition of HDAC by VPA. We relate this effect to its action on increasing the 

acetylation of histones which leads to chromatin accessibility and consequent 

transcription of many genes including CD133. In contrast, valpromide 

(carboxamide derivative of VPA that does not inhibit HDAC) did not alter the 

histone acetylation and was not accompanied by any change in the expression of 

CD133. We noticed a positive correlation between CD133 expression and the 

acetylation of histones H3 and H4 in all our experiments. A lower dose of VPA that 

was used in clinical trials (Wheler et al., 2014) as well as different classes of 

HDAC inhibitors increased the expression of CD133 in variable degrees that were 

in positive correlation with the amount of H3 and H4 acetylation. This suggests the 

concomitant relation between CD133 expression and acetylation of histones H3 

and H4 induced by HDAC inhibitors. Interestingly, we noticed down-regulation of 

CD133 when treated with high doses of VCR or CDDP, which should not be 

interpreted to mean that CD133 permanently disappeared, because the same 

cells were able to significantly express CD133 when combined with VPA. This 

variability in CD133 expression is under control of the epigenetic modification 

which could explain why sorted CD133− cells can acquire the CD133 surface 

marker or CD133+ cells can lose it in some tumors as was described by Feng JM 

(Feng et al., 2012) 

     We also showed that CD133 could be controlled by methylation of its CpG 

promoters that can silence the expression of CD133 protein. In our study, CD133 

was dramatically increased after using VPA in cell lines with unmethylated P1 

and/or P3 promoters (UKF-NB-3 and SH-SY5Y). On the other hand, cell lines with 

methylated P1 and/or P3 promoters (UKF-NB-4 and IMR-32) failed to show any 

increase in CD133 after VPA treatment. CD133 expression in those lines was only 

restored by demethylating agent AZA and can be enhanced if the demethylation is 

followed by increasing histone acetylation by VPA. Thus, our work is in agreement 
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with Shmelkov et al., who stated that promoter methylation may play a key role in 

CD133 regulation (Shmelkov et al., 2004). 

     In our study, VPA induced both CD133 mRNA transcription and CD133 protein 

expression that was reflected on the increase of CD133+ cells as detected by flow 

cytometry (Khalil et al., 2012). The point to highlight here is that VPA had the 

potential to turn cells that were detected as CD133− using flow cytometry into 

CD133+. This led us to suggest two possibilities: first, VPA could maintain the 

CD133+ cells undifferentiated which explain the consistent expression of surface 

CD133 epitopes in VPA treated samples. Second, CD133− cells were able to 

synthesize CD133 protein and express it in accessible pattern on cell surface, thus 

acquire the characters of CD133+ cells. 

     This action of VPA can be related to the effect of HDAC inhibitors in cell 

reprogramming and induction of pluripotent cells (Kretsovali et al., 2012). In fact, 

we detected variable expression of pluripotent transcriptional factors Oct4, Sox2 

and Nanog in CD133 expressing cell lines and they were obviously induced by 

VPA treatment. Although Oct4 and Nanog were also expressed in NBs lines with 

MYCN amplification such as IMR-32 and UKF-NB-4, these cell lines did not show 

evidence of Sox2 protein expression which was only detected in CD133 

expressing cell lines. A previous reports have demonstrated that Oct4 and Sox2 

orchestrate together to maintain the self-renewal and pluripotency of embryonic 

and neural stem cells (Rizzino, 2009). However, Oct4 alone is considered as a 

master pluripotency gene and is expressed in side-population cells of NB 

(Hämmerle et al., 2013). Knockdown of Oct4 inhibited the formation of spheres 

and the CD133 expression in MYCN-amplified human NBs cells (Kaneko et al., 

2015). Additionally, high expression of Oct4 was correlated with poor prognosis 

especially in patients with MYCN-amplified NBs (Kaneko et al., 2015). Based on 

previous remarks, combined induction of these transcription factors together with 

CD133 expression after VPA treatment in MYCN amplified cell line (UKF-NB-3) 

might suggest induction of pluripotency. According to previously mentioned 

results, it was necessary to perform further experiments to assess the self-renewal 

and chemoresistance of VPA treated UKF-NB-3 cells.  
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     Human NB cells occur in three different subtypes, S-type, N-type, and I-type, 

each with distinct morphology and behavior. S-type cells resemble glial precursor 

cells, which are highly substrate adherent, and are non-invasive. N-type cells have 

a neuronal morphology, and are less substrate adherent, but highly invasive (Ross 

et al., 2003). In our study, pretreatment with VPA significantly enhanced colony 

formation capacity in the N-type NB cell line UKF-NB-3 but not IMR-32, which 

lacks the CD133 protein. There was no difference in colony formation regarding 

the S-type NB cells. We suggest that pretreatment with a low dose of VPA can 

enhance colony formation capacity of susceptible tumors, which may be related to 

the increase in CD133+ cells. Additionally, it has been reported the role of CD133 

in cell adhesion (Koyama-Nasu et al., 2013) which greatly can affect the colony 

formation in N-type with low attachment characters rather than the S-type with 

high attachment ability. Therefore, we examined the capacity of neurospheres 

formation which can be more reliable test for the self-renewal activity in vitro. We 

found that VPA significantly increased the number of formed neurospheres in 

UKF-NB-3 but not in IMR-32, whereas the S-type NBs consistently formed 

adherent colonies. 

     We used the cytometry to examine the cell cycle and apoptosis-sensitive cells 

within the pool of the cultured cells. We demonstrated that CD133+ cells are 

mainly present in the S/ G2M phases, while CD133− cells largely reside in G0/G1 

either in the control or in samples treated with VPA or cytostatics which agree with 

other published results (Barrantes-Freer et al., 2015). Regarding the cell cycle of 

stem cells, it is widely accepted that they are generally dormant in vivo and they 

tend to proliferate to regenerate tissue loss (Wakao et al., 2012). Similarly, cell 

lines growing in exponential phase seem to be a model of this regeneration (Tirino 

et al., 2008) . In particular, evidence suggests that CSCs may arise from normal 

stem cells, progenitor cells or more differentiated cells with dysregulated 

proliferation (Han et al., 2013). These remarks can explain high proliferation 

capacities of CD133+ cells which match with our findings and emphasis that 

CD133+ cells form a characteristic population in tumor. Previous results clarified 

that CD133 mRNA knockdown in highly expressing CD133 NB cells effectively 
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resulted in significant growth retardation in adherent cell cultures (Kamijo, 2012). 

Moreover, CD133 was considered as a marker for specific stages of the cell cycle 

(S, G2 or M) in CSCs (Sun et al., 2009). Altogether, we suggest that CD133+ cells 

can represent a significant proliferative fraction in NB cell lines. 

     Caspase-3 is the effector caspase that cleaves some cellular proteins including 

caspase-activated DNAase, which causes DNA fragmentation that is characteristic 

for apoptosis (O’Donovan et al., 2003). Therefore, low level of cleaved caspase-3 

detected in CD133+ compared to CD133− cells in UKF-NB-3 cell line when treated 

with VPA and cytostatics, indicates resistance to apoptosis. This is in agreement with 

published result showing lower sensitivity of sorted CD133+ NB cells to cisplatin, 

carboplatin, etoposide, and doxorubicin compared to CD133− cells (Vangipuram et 

al., 2010). Interestingly, we detected a high level of p-Akt (active form) in UKF-NB-3 

and SH-SY5Y in contrast to IMR-32 which lacks for CD133 protein and showed low 

level of activated Akt. The level of activated Akt in UKF-NB-3 was enhanced by VPA 

therapy and repressed by high dose of VCR that goes along with the changes in the 

CD133 expression in both conditions. The level of p-Akt in SH-SY5Y was extremely 

high and did not show higher expression when treated with VPA. Our results is 

supported by previous studies reported the association between the expression of 

CD133 in different cancers and activation of Akt pathway (Ma etal., 2008; Wei et al., 

2013). Wei et al., revealed that the phosphorylated Y828 residue in CD133 

cytoplasmic tail binds to PI3K regulatory subunit p85 which results in the activation of 

PI3K/Akt pathway, subsequently promoting the self-renewal and tumor formation of 

glioma stem cells. They also explained that CD133 is phosphorylated on cytoplasmic 

Y828 by Src family kinases (nonreceptor tyrosine kinases that are activated rapidly 

on the engagement of multiple cell surface receptors) (Boivin et al., 2009). The 

activation of Akt is proposed to trigger pro-survival signaling via Akt mediated cell 

cycle arrest and anti-apoptotic mechanisms leading to chemotherapeutic resistance 

(Ellis et al., 2013). Altogether, we supposed that cancer cells expressing CD133 may 

get benefits from activation of Akt signaling during VPA therapy such as resisting 

apoptosis which manifested by low activated caspase-3 in our study.    
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Chapter 5 
 

Conclusion 
 
 

In conclusion, we found that addition of VPA to cancer chemotherapeutics 

could synergize the cytotoxicity of DNA-damaging chemotherapeutics 

effectively in UKF-NB4 cells. This synergism was related to increase the 

acetylation status of histones H3 and H4 and was significant either by 

simultaneous treatment with both drugs or by pretreatment of cells with DNA-

damaging chemotherapeutics before their exposure to VPA. 

     On the other hand, we found that CD133 expression in NB can be regulated by 

histones acetylation and/or methylation of its CpG promoters. Thus, we showed 

that the HDAC inhibitors can increase CD133 expression significantly in 

neuroblastoma cell lines that show low methylated CpG promoters. 

     We also found that VPA treatment can increase the number of CD133+ cells 

that show higher resistance to cytostatics than CD133– cells. VPA treatment 

enhanced the ability of CD133 expressing cell line UKF-NB-3 to generate more 

colonies and neurospheres, induce Akt phosphorylation, induce expression of the 

pluripotency transcriptional factors which collectively may lead to induce 

chemoresistance and preserve tumor growth. Amplification of cancer stem like 

cells might be unwanted action of VPA during cancer treatment as it antagonizes 

the idea of cancer stem cell theory that gives attention to target the CSCs rather 

than the more differentiated tumor cells. 
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No doubt that addition of high doses of VPA to conventional chemotherapy has 

revealed a synergistic effect on cell cycle inhibition and apoptosis induction in 

tumor cells but we have to keep in mind that VPA dose is limited by its toxicity and 

has different anti-cancer effects depending on tumor cell biology. Therefore, it is of 

great value to determine the type of tumors that can be beneficial from VPA 

therapy.  

     Finally, further investigations are needed for evaluation of epigenetic therapy 

(HDAC inhibitors and demethylating agents) on induction of CSCs in tumors prior 

to their use in clinical medicine. In addition, Selective HDAC inhibitors should be 

designed to overcome the unwanted effects of pan HDAC inhibitors. 

 

 



 

83 
 

References 
 
 

Burton,B. S. (1882). On the propyl derivatives and decomposition products of 

ethylacetoacetate. Am. Chem. J., 3:385–395. 

Baba, T., Convery, P. A., Matsumura, N., Whitaker, R. S., Kondoh, E., Perry, T., 

Huang, Z., Bentley, R. C., Mori, S., Fujii, S., Marks, J. R., Berchuck, A., and 

Murphy, S. K. (2009). Epigenetic regulation of CD133 and tumorigenicity of 

CD133+ ovarian cancer cells. Oncogene, 28(2):209–18.  

Baldwin, E. L., and Osheroff, N. (2005). Etoposide, topoisomerase II and cancer. 

Curr. Med. Chem. Anticancer Agents, 5(615):363–372.  

Barrantes-Freer, A., Renovanz, M., Eich, M., Braukmann, A., Sprang, B., Spirin, 

P., Pardo, L. A., Giese, A., and Kim, E. L. (2015). CD133 Expression Is Not 

Synonymous to Immunoreactivity for AC133 and Fluctuates throughout the Cell 

Cycle in Glioma Stem-Like Cells. PLoS ONE, 10(6): e0130519.  

Bird, A. (2002). DNA methylation patterns and epigenetic memory. Genes Dev, 

16(1): 6–21. 

Boivin, D., Labbé, D., Fontaine, N., Lamy, S., Beaulieu, E., Gingras, D., and 

Béliveau, R. (2009). The Stem Cell Marker CD133 (Prominin-1) is 

Phosphorylated on Cytoplasmic Tyrosine-828 and Tyrosine-852 by Src and Fyn 

Tyrosine Kinases. Biochemistry, 48(18):3998–4007.  

Bolden, J. E., Peart, M. J., and Johnstone, R. W. (2006). Anticancer activities of 

histone deacetylase inhibitors. Nat. Rev. Drug Discov., 5(9):769–84.  

Boudadi, E., Stower, H., Halsall, J. A., Rutledge, C. E., Leeb, M., Wutz, A., O’Neill, 

L. P., Nightingale, K. P., and Turner, B. M. (2013). The histone deacetylase 

inhibitor sodium valproate causes limited transcriptional change in mouse 

embryonic stem cells but selectively overrides Polycomb-mediated Hoxb 

silencing. Epigenetics Chromatin, 6(1):11.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bentley%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mori%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujii%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marks%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berchuck%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18836486
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%26%23x02019%3BNeill%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=23634885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nightingale%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=23634885


[Pick the date] REFERENCES 
 

84 
 

Brescia, P., Ortensi, B., Fornasari, L., Levi, D., Broggi, G., and Pelicci, G. (2013). 

CD133 is essential for glioblastoma stem cell maintenance. Stem Cells, 

31(5):857–869. 

Brodeur, G. M., Minturn, J. E., Ho, R., Simpson, A. M., Iyer, R., Varela, C. R., 

Light, J. E., Kolla, V., and Evans, A. E. (2009). Trk receptor expression and 

inhibition in neuroblastomas. Clin. Cancer Res., 15(10):3244-50. 

Brodeur, G. M., Pritchard, J., Berthold, F., Carlsen, N. L., Castel, V., Castleberry, 

R. P., De Bernardi, B., Evans, A. E., Favrot, M., Hedborg, F., and Voute, P. A. 

(1993). Revisions of the international criteria for neuroblastoma diagnosis, 

staging, and response to treatment. J. Clin. Oncol., 11(8):1466–1477. 

Burba, I., Colombo, G. I., Staszewsky, L. I., De Simone, M., Devanna, P., Nanni, 

S., Avitabile, D., Molla, F., Cosentino, S., Russo I., De Angelis, N., Soldo, A., 

Biondi, A., Gambini, E., Gaetano, C., Farsetti, A., Pompilio, G., Latini, R., 

Capogrossi, M. C., and Pesce, M. (2011). Histone deacetylase inhibition 

enhances self renewal and cardioprotection by human cord blood-derived CD34 

cells. PLoS ONE, 6(7):e22158.  

Burkitt, K., and Ljungman, M. (2008). Phenylbutyrate interferes with the Fanconi 

anemia and BRCA pathway and sensitizes head and neck cancer cells to 

cisplatin. Mol. Cancer, 7:24. 

 Camphausen, K., Cerna, D., Scott, T., Sproull, M., Burgan, W. E., Cerra, M. A., 

Fine, H., and Tofilon, P. J. (2005). Enhancement of in vitro and in vivo tumor 

cell radiosensitivity by valproic acid. Int J Cancer, 114(3):380–386.  

Camphausen, K., Scott, T., Sproull, M., and Tofilon, P. J. (2004). Enhancement of 

xenograft tumor radiosensitivity by the histone deacetylase inhibitor MS-275 

and correlation with histone hyperacetylation. Clin. Cancer Res., 10(18 I):6066–

6071.  

Ceccacci, E., and Minucci, S. (2016). Inhibition of histone deacetylases in cancer 

therapy: lessons from leukaemia. Br. J. Cancer, 114(6):605–611.  

Chen, C. L., Sung, J., Cohen, M., Chowdhury, W. H., Sachs, M. D., Li, Y., 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Light%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=19417027
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolla%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19417027
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Bernardi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8336186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=8336186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Favrot%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8336186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hedborg%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8336186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Avitabile%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molla%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cosentino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Russo%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Angelis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soldo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biondi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gambini%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaetano%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farsetti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pompilio%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Latini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21789227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capogrossi%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=21789227


[Pick the date] REFERENCES 
 

85 
 

Lakshmanan, Y., Yung, B. Y., Lupold, S. E., and Rodriguez, R. (2006). Valproic 

acid inhibits invasiveness in bladder cancer but not in prostate cancer cells. J 

Pharmacol Exp Ther, 319(2):533–542.  

Chen, C. S., Wang, Y. C., Yang, H. C., Huang, P. H., Kulp, S. K., Yang, C. C., Lu, 

Y. S., Matsuyama, S., Chen, C. Y., and Chen, C. S. (2007). Histone 

deacetylase inhibitors sensitize prostate cancer cells to agents that produce 

DNA double-strand breaks by targeting Ku70 acetylation. Cancer Res., 

67(11):5318–5327.  

Chou, T. C. (2006). Theoretical basis, experimental design, and computerized 

simulation of synergism and antagonism in drug combination studies. 

Pharmacol. Rev., 58(3):621–681.  

Chou, T. C., and Talalay, P. (1984). Quantitative analysis of dose-effect 

relationships: the combined effects of multiple drugs or enzyme inhibitors. Adv. 

Enzyme Regul., 22:27–55.  

Cinatl, J., Gussetis, E. S., Cinatl, J. J. R., Ebener, U., Mainke, M., Schwabe, D., 

Doerr, H. W., Kornhuber, B., and Gerein, V., (1990). Differentiation arrest in 

neuroblastoma cell culture. J. Cancer Res. Clin. Oncol, 116 Suppl(1):9–14. 

Cipro, Š., Hřebačková, J., Hraběta, J., Poljaková, J., and Eckschlager, T. (2012). 

Valproic acid overcomes hypoxia-induced resistance to apoptosis. Oncol. Rep., 

27(4):1219–1226.  

Clarke, M. F., Dick, J. E., Dirks, P. B., Eaves, C. J., Jamieson, C. H., Jones, D. L., 

Visvader, J., Weissman, I. L., and Wahl, G. M. (2006). Cancer stem cells - 

Perspectives on current status and future directions: AACR workshop on cancer 

stem cells. Cancer Res., 66(19):9339–9344. 

Colarossi, L., Memeo, L., Colarossi, C., Aiello, E., Iuppa, A., Espina, V., Liotta, L., 

and Mueller, C. (2014). Inhibition of histone deacetylase 4 increases cytotoxicity 

of docetaxel in gastric cancer cells. Proteomics Clin. Appl., 8(11–12):924–931.  

Das, C. M., Zage, P. E., Taylor, P., Aguilera, D., Wolff, J. E. A., Lee, D., and 

Gopalakrishnan, V. (2010). Chromatin remodelling at the topoisomerase II-beta 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakshmanan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16868035
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yung%20BY%5BAuthor%5D&cauthor=true&cauthor_uid=16868035
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lupold%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=16868035
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=17545612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=17545612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17545612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=17545612
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visvader%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16990346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=16990346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liotta%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25091122


[Pick the date] REFERENCES 
 

86 
 

promoter is associated with enhanced sensitivity to etoposide in human 

neuroblastoma cell lines. Eur. J. Cancer, 46(15), 2771–2780.  

Dawson, M. A., and Kouzarides, T. (2012). Cancer epigenetics: from mechanism 

to therapy. Cell, 150(1):12-27. 

De Felice, L., Tatarelli, C., Mascolo, M. G., Gregorj, C., Agostini, F., Fiorini, R., 

Gelmetti, V., Pascale, S., Padula, F., Petrucci, M. T., Arcese, W., Nervi, C. 

(2005). Histone deacetylase inhibitor valproic acid enhances the cytokine-

induced expansion of human hematopoietic stem cells. Cancer Res, 

65(4):1505–1513. 

Dokmanovic, M., Clarke, C., and Marks, P. A. (2007). Histone deacetylase 

inhibitors: overview and perspectives. Mol. Cancer Res, 5(10):981–9.  

dos Santos, M. P., Schwartsmann, G., Roesler, R., Brunetto, A. L., and Abujamra, 

A. L. (2009). Sodium butyrate enhances the cytotoxic effect of antineoplastic 

drugs in human lymphoblastic T-cells. Leuk. Res., 33(2):218–221.  

Dragu, D. L., Necula, L. G., Bleotu, C., Diaconu, C. C., and Chivu-Economescu, 

M. (2015). Therapies targeting cancer stem cells: Current trends and future. 

World J. Stem Cells, 7(9):1185–201. 

Du, W., Hozumi, N., Sakamoto, M., Hata, J., and Yamada, T. (2008). 

Reconstitution of Schwannian stroma in neuroblastomas using human bone 

marrow stromal cells. Am J Pathol, 173(4):1153–1164. 

Earnshaw, W. C., Martins, L. M., and Kaufmann, S. H. (1999). Mammalian 

caspases: structure, activation, substrates, and functions during apoptosis. 

Annu. Rev. Biochem., 68:383–424. 

Ecker, J., Oehme, I., Mazitschek, R., Korshunov, A., Kool, M., Hielscher, T., Kiss 

J, Selt, F., Konrad, C., Lodrini, M., Deubzer, H. E., von Deimling, A., Kulozik A. 

E., Pfister, S. M., Witt, O., and Milde, T. (2015). Targeting class I histone 

deacetylase 2 in MYC amplified group 3 medulloblastoma. Acta Neuropathol. 

Commun., 3:22.  

Ellis, L., Ku, S., Ramakrishnan, S., Lasorsa, E., Azabdaftari, G., Godoy, A., and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelmetti%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15735039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pascale%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15735039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padula%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15735039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrucci%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=15735039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arcese%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15735039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selt%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Konrad%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lodrini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deubzer%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Deimling%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulozik%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulozik%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfister%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=25853389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witt%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25853389


[Pick the date] REFERENCES 
 

87 
 

Pili, R. (2013). Combinatorial antitumor effect of HDACs and the PI3K-Akt-

mTOR pathway inhibition in a Pten deficient model of prostate cancer. 

Oncotarget, 4(12):2225–36. 

Evans, A. E., D’Angio, G. J., Propert, K., Anderson, J., and Hann, H. W. (1987). 

Prognostic factor in neuroblastoma. Cancer, 59(11):1853–9.  

Feng, J., Cen, J., Li, J., Zhao, R., Zhu, C., Wang, Z., Xie, J., and Tang, W. (2015). 

Histone deacetylase inhibitor valproic acid (VPA) promotes the epithelial 

mesenchymal transition of colorectal cancer cells via up regulation of Snail. Cell 

Adh Migr, 9(6):495–501. 

Feng, J. M., Miao, Z. H., Jiang, Y., Chen, Y., Li, J. X., Tong, L. J., Zhang, J., 

Huang, Y.R., and Ding, J. (2012). Characterization of the conversion between 

CD133+ and CD133 - cells in colon cancer SW620 cell line. Cancer Biol. Ther., 

13(14):1396–1406.  

Fish, J. D., and Grupp, S. A. (2008). Stem cell transplantation for neuroblastoma. 

Bone Marrow Transplant., 41(2):159–65.  

Folkvord, S., Ree, A. H., Furre, T., Halvorsen, T., and Flatmark, K. (2009). 

Radiosensitization by SAHA in experimental colorectal carcinoma models-In 

Vivo effects and relevance of histone acetylation status. Int. J. Radiat. Oncol. 

Biol. Phys., 74(2):546–552.  

Forlenza, C. J., Boudreau, J. E., Zheng, J., Le-Luduec, J. B., Chamberlain, E., 

Heller, G., Cheung, N. K., and Hsu, K. C. (2016). KIR3DL1 allelic polymorphism 

and HLA-B epitopes modulate response to Anti-GD2 monoclonal antibody in 

patients with neuroblastoma. J. Clin. Oncol., 34(21):2443–2451.  

Gatei, M., Scott, S. P., Filippovitch, I., Soronika, N., Lavin, M. F., Weber, B., and 

Khanna, K. K. (2000). Role for ATM in DNA damage-induced phosphorylation of 

BRCA1. Cancer Res., 60(12):3299–3304. 

Griguer, C. E., Oliva, C. R., Gobin, E., Marcorelles, P., Benos, D. J., Lancaster, J. 

R., and Gillespie, G. Y. (2008). CD133 is a marker of bioenergetic stress in 

human glioma. PLoS ONE, 3(11):e3655.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26632346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22954703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20YR%5BAuthor%5D&cauthor=true&cauthor_uid=22954703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheung%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=27069083


[Pick the date] REFERENCES 
 

88 
 

Groh, T., Hrabeta, J., Khalil, M. A., Doktorova, H., Eckschlager, T., & Stiborova, M. 

(2015). The synergistic effects of DNA-damaging drugs cisplatin and etoposide 

with a histone deacetylase inhibitor valproate in high-risk neuroblastoma cells. 

Int. J. Oncol., 47(1):343–352.  

Groh, T., Hrabeta, J., Poljakova, J., Eckschlager, T., and Stiborova, M. (2012). 

Impact of histone deacetylase inhibitor valproic acid on the anticancer effect of 

etoposide on neuroblastoma cells. Neuro Endocrinol. Lett., 33(SUPPL. 3):16–

24. 

Hämmerle, B., Yañez, Y., Palanca, S., Cañete, A., Burks, D. J., Castel, V., and 

Font de Mora, J. (2013). Targeting neuroblastoma stem cells with retinoic acid 

and proteasome inhibitor. PLoS ONE, 8(10):e76761.  

Han, L., Shi, S., Gong, T., Zhang, Z., and Sun, X. (2013). Cancer stem cells: 

therapeutic implications and perspectives in cancer therapy. Acta Pharm. Sin. 

B, 3(2), 65–75.  

Hanahan, D., and Weinberg, R. A. (2011). Hallmarks of cancer: The next 

generation. Cell, 144(5):646-74 

Hande, K. R. (1998). Etoposide: Four decades of development of a topoisomerase 

II inhibitor. Eur. J. Cancer, 34(10):1514-21 

Hansford, L. M., Thomas, W. D., Keating, J. M., Burkhart, C. a, Peaston, A. E., 

Norris, M. D., Haber, M, Armati, P. J., Weiss, W. A., and Marshall, G. M. (2004). 

Mechanisms of embryonal tumor initiation: distinct roles for MycN expression 

and MYCN amplification. Proc. Natl Acad Sci U S A, 101(34), 12664–12669.  

Harms, K. L., and Chen, X. (2007). Histone deacetylase 2 modulates p53 

transcriptional activities through regulation of p53-DNA binding activity. Cancer 

Res., 67(7):3145–3152. 

Higuchi, A., Ling, Q.-D., Kumar, S. S., Munusamy, M. A, Alarfaj, A. A, Chang, Y., 

Kao, S. H., Lin, K. C., Wang, H. C., and Umezawa, A. (2015). Generation of 

pluripotent stem cells without the use of genetic material. Lab Invest, 

95(300):26–42.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Haber%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15314226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armati%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=15314226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=15314226


[Pick the date] REFERENCES 
 

89 
 

Hochedlinger, K., and Plath, K. (2009). Epigenetic reprogramming and induced 

pluripotency. Development, 136(4):509–23.  

Holohan, C., Van Schaeybroeck, S., Longley, D. B., and Johnston, P. G. (2013). 

Cancer drug resistance: an evolving paradigm. Nat. Rev. Cancer, 13(10):714–

726.  

Horst, D., Scheel, S. K., Liebmann, S., Neumann, J., Maatz, S., Kirchner, T., and 

Jung, A. (2009). The cancer stem cell marker CD133 has high prognostic 

impact but unknown functional relevance for the metastasis of human colon 

cancer. J Pathol, 219(4):427–434.  

Howlader, N., Noone, A. M., Krapcho, M., Miller, D., Bishop, K., Kosary, C. L., Yu, 

M., Ruhl, J., Tatalovich, Z., Mariotto, A., Lewis, D. R., Chen, H. S., Feuer, E. J., 

Cronin, K., A., (eds). (2016). SEER Cancer Statistics Review, 1975-2014, 

National Cancer Institute. Bethesda, MD, 

https://seer.cancer.gov/csr/1975_2014. 

Hrebackova, J., Hrabeta, J., and Eckschlager, T. (2010). Valproic acid in the 

complex therapy of malignant tumors. Curr Drug Targets, 11:361–379.  

Huangfu, D., Maehr, R., Guo, W., Eijkelenboom, A., Snitow, M., Chen, A. E., and 

Melton, D. A. (2008). Induction of pluripotent stem cells by defined factors is 

greatly improved by small-molecule compounds. Nat. Biotechnol., 26(7): 795–7. 

Huber, K. (2006). The sympathoadrenal cell lineage: Specification, diversification, 

and new perspectives. Dev. Biol., 298(2):335-343 

Insinga, A., Monestiroli, S., Ronzoni, S., Carbone, R., Pearson, M., Pruneri, G., 

Viale, G., Appella, E., Pelicci, P., and Minucci, S. (2004). Impairment of p53 

acetylation, stability and function by an oncogenic transcription factor. The 

EMBO J., 23(5):1144–54.  

Irollo, E., and Pirozzi, G. (2013). CD133 : to be or not to be , is this the real 

question ? Am J Transl Res, 5(6):563–581. 

Jones, P. A., and Taylor, S. M. (1980). Cellular differentiation, cytidine analogs 

and DNA methylation. Cell, 20(1):85–93. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Viale%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14976551
https://www.ncbi.nlm.nih.gov/pubmed/?term=Appella%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14976551
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pelicci%20P%5BAuthor%5D&cauthor=true&cauthor_uid=14976551


[Pick the date] REFERENCES 
 

90 
 

Jordan, M. A., and Wilson, L. (2004). Microtubules as a target for anticancer 

drugs. Nat. Rev. Cancer, 4(4), 253–265.  

Juan, L. J., Shia, W. J., Chen, M. H., Yang, W. M., Seto, E., Lin, Y. S., and  Wu, C. 

W. (2000). Histone deacetylases specifically down-regulate p53-dependent 

gene activation. J. Biol. Chem., 275(27):20436–20443.  

Jung, K. H., Noh, J. H., Kim, J. K., Eun, J. W., Bae, H. J., Xie, H. J., Chang, Y. G., 

Kim, M. G., Park, H., Lee, J. Y., and Nam, S. W. (2012). HDAC2 

overexpression confers oncogenic potential to human lung cancer cells by 

deregulating expression of apoptosis and cell cycle proteins. J. Cell. Biochem., 

113(6):2167–2177. 

Kachhap, S. K., Rosmus, N., Collis, S. J., Kortenhorst, M. S. Q., Wissing, M. D., 

Hedayati, M., Shabbeer, S., Mendonca, J., Deangelis, J., Marchionni, L., Lin, J., 

Höti, N., Nortier,J. W. R., DeWeese, T. L., Hammers, H., and Carducci, M. A. 

(2010). Downregulation of homologous recombination DNA repair genes by 

HDAC inhibition in prostate cancer is mediated through the E2F1 transcription 

factor. PLoS ONE, 5(6):e11208  

Kamijo, T. (2012). Role of stemness-related molecules in neuroblastoma. Pediatr. 

Res., 71(4 Pt 2): 511–5.  

Kaneko, Y., Suenaga, Y., Islam, S. M. R., Matsumoto, D., Nakamura, Y., Ohira, 

M., Yokoi, S., and Nakagawara, A. (2015). Functional interplay between MYCN, 

NCYM, and OCT4 promotes aggressiveness of human neuroblastomas. Cancer 

Sci., 106(7):840–847.  

Kao, G. D., McKenna, W. G., Guenther, M. G., Muschel, R. J., Lazar, M. A., and 

Yen, T. J. (2003). Histone deacetylase 4 interacts with 53BP1 to mediate the 

DNA damage response. J. Cell Biol., 160(7):1017–1027.  

Karantzali, E., Schulz, H., Hummel, O., Hubner, N., Hatzopoulos, A., and 

Kretsovali, A. (2008). Histone deacetylase inhibition accelerates the early 

events of stem cell differentiation: transcriptomic and epigenetic analysis. 

Genome Biol., 9(4):R65. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=22492270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=22492270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22492270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=22492270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shabbeer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mendonca%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deangelis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchionni%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%26%23x000f6%3Bti%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nortier%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=DeWeese%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hammers%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20585447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yokoi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25880909


[Pick the date] REFERENCES 
 

91 
 

Ke, N., Wang, X., Xu, X., and Abassi, Y. A. (2011). The xCELLigence system for 

real-time and label-free monitoring of cell viability. Methods Mol. Biol., 740:33–

43.  

Kemper, K., Sprick, M. R., de Bree, M., Scopelliti, A., Vermeulen, L., Hoek, M., 

Zeilstra, J., Pals, S. T., Mehmet, H., Stassi, G., and Medema, J. P. (2010). The 

AC133 epitope, but not the CD133 protein, is lost upon cancer stem cell 

differentiation. Cancer Res, 70(2):719–29.  

Khalil, M. A., Hrabeta, J., Cipro, S., Stiborova, M., Vicha, A., and Eckschlager, T. 

(2012). Neuroblastoma stem cells - Mechanisms of chemoresistance and 

histonedeacetylase inhibitors. Neoplasma, 59(6):737-46 

Khalil, M. A., Hraběta, J., Groh, T., Procházka, P., Doktorová, H., and 

Eckschlager, T. (2016). Valproic Acid Increases CD133 Positive Cells that 

Show Low Sensitivity to Cytostatics in Neuroblastoma. PloS One, 

11(9):e0162916.  

Kim, I. A., Kim, I. H., Kim, H. J., Chie, E. K., and Kim, J. S. (2010). HDAC Inhibitor-

Mediated Radiosensitization in Human Carcinoma Cells: A General 

Phenomenon?. J. Radiat. Res, 51(3):257–263.  

Kim, M. S., Blake, M., Baek, J. H., Kohlhagen, G., Pommier, Y., and Carrier, F. 

(2003). Inhibition of histone deacetylase increases cytotoxicity to anticancer 

drugs targeting DNA. Cancer Res, 63(21):7291–7300. 

Kong, D., Ahmad, A., Bao, B., Li, Y., Banerjee, S., and Sarkar, F. H. (2012). 

Histone Deacetylase Inhibitors Induce Epithelial-to-Mesenchymal Transition in 

Prostate Cancer Cells. PLoS ONE, 7(9):e4504 

Kovalevich, J., and Langford, D. (2013). Considerations for the Use of SH-SY5Y 

Neuroblastoma Cells in Neurobiology. Methods Mol Biol, 1078:9–21.  

Koyama-Nasu, R., Takahashi, R., Yanagida, S., Nasu-Nishimura, Y., Oyama, M., 

Kozuka-Hata, H., Haruta, R., Manabe, E., Hoshino-Okubo, A., Omi, H., 

Yanaihara, N., Okamoto, A., Tanaka, T., and Akiyama, T. (2013). The Cancer 

Stem Cell Marker CD133 Interacts with Plakoglobin and Controls Desmoglein-2 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeilstra%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20068153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pals%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=20068153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehmet%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20068153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stassi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20068153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haruta%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manabe%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoshino-Okubo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yanaihara%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okamoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23326490
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23326490


[Pick the date] REFERENCES 
 

92 
 

Protein Levels. PLoS ONE, 8(1), e53710.  

Kretsovali, A., Hadjimichael, C., and Charmpilas, N. (2012). Histone deacetylase 

inhibitors in cell pluripotency, differentiation, and reprogramming. Stem Cells Int, 

2012: Article ID 184154.  

Kurz, E. U., Wilson, S. E., Leader, K. B., Sampey, B. P., Allan, W. P., Yalowich, J. 

C., and Kroll, D. J. (2001). The histone deacetylase inhibitor sodium butyrate 

induces DNA topoisomerase II alpha expression and confers hypersensitivity to 

etoposide in human leukemic cell lines. Mol Cancer Ther, 1(2):121–131. 

Lathia, J. D., Hitomi, M., Gallagher, J., Gadani, S. P., Adkins, J., Vasanji, A., Liu, 

L., Eyler, C. E., Heddleston, J. M., Wu, Q., Minhas, S., Soeda, A., Hoeppner, D. 

J., Ravin, R., McKay, R. D., McLendon, R. E., Corbeil, D., Chenn, A., 

Hjelmeland, A. B., Park, D. M., and Rich, J. N. (2011). Distribution of CD133 

reveals glioma stem cells self-renew through symmetric and asymmetric cell 

divisions. Cell Death Dis, 2: e200.  

Lee, A., Kessler, J. D., Read, T. A., Kaiser, C., Corbeil, D., Huttner, W. B., 

Johnson, J. E., and Wechsler-Reya, R. J. (2005). Isolation of neural stem cells 

from the postnatal cerebellum. Nat Neurosci, 8:723–729.  

Lee, H.-Z., Kwitkowski, V. E., Del Valle, P. L., Ricci, M. S., Saber, H., 

Habtemariam, B. A., Bullock, J., Bloomquist, E., Li Shen, Y., Chen, X. H., 

Brown, j., Mehrotra,  N., Dorff, S., Charlab, R., Kane, R. C., Kaminskas E., 

Justice, R., Farrell, A. T., and Pazdur, R. (2015). FDA Approval: Belinostat for 

the Treatment of Patients with Relapsed or Refractory Peripheral T-cell 

Lymphoma. Clin Cancer Res, 21:2666–2670. 

Li, Y., and Seto, E. (2016). HDACs and HDAC inhibitors in cancer development 

and therapy. Cold Spring Harb. Perspect. Med., 6(10):pii.a026831 

Li, Y., Zhang, Q., Yin, X., Yang, W., Du, Y., Hou, P., Ge, J., Liu, C., Zhang, W., 

Zhang, X., Wu, Y., Li, H., Liu, K.,Wu, C. ,Song, Z., Zhao, Y., Shi, Y., and 

Deng, H. (2011). Generation of iPSCs from mouse fibroblasts with a single 

gene, Oct4, and small molecules. Cell Res., 21(1):196–204.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eyler%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heddleston%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Minhas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soeda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoeppner%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoeppner%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKay%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=McLendon%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corbeil%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chenn%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hjelmeland%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=21881602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15908947
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bullock%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bloomquist%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Shen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehrotra%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dorff%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Charlab%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaminskas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Justice%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farrell%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=25802282
https://www.nature.com/articles/cr2010142#auth-7
https://www.nature.com/articles/cr2010142#auth-8
https://www.nature.com/articles/cr2010142#auth-9
https://www.nature.com/articles/cr2010142#auth-10
https://www.nature.com/articles/cr2010142#auth-11
https://www.nature.com/articles/cr2010142#auth-12
https://www.nature.com/articles/cr2010142#auth-13
https://www.nature.com/articles/cr2010142#auth-14
https://www.nature.com/articles/cr2010142#auth-15
https://www.nature.com/articles/cr2010142#auth-16
https://www.nature.com/articles/cr2010142#auth-17


[Pick the date] REFERENCES 
 

93 
 

Li, Z., and Zhu, W. G. (2014). Targeting Histone Deacetylases for Cancer 

Therapy: From Molecular Mechanisms to Clinical Implications. Int. J. Biol. Sci., 

10(7):757–770.  

Liu, G., Yuan, X., Zeng, Z., Tunici, P., Ng, H., Abdulkadir, I. R., Lu, L, Irvin, D., 

Black, K. L., and Yu, J. S. (2006). Analysis of gene expression and 

chemoresistance of CD133+ cancer stem cells in glioblastoma. Mol Cancer, 

5(1):67. 

London, W. B., Castleberry, R. P., Matthay, K. K., Look, A. T., Seeger, R. C., 

Shimada, H., Thorner P, Brodeur, G., Maris, J. M., Reynolds, C. P., and Cohn, 

S. L. (2005). Evidence for an age cutoff greater than 365 days for 

neuroblastoma risk group stratification in the Children’s Oncology Group. J. 

Clin. Oncol., 23(27):6459–6465.  

Lowry, O. H., Rosebrough, N. J., Farr, A. L., and Randall, R. J. (1951). Protein 

measurement with the Folin-Phenol Reagent. J. Biol. Cem., 193(1):265–275.  

Morrison, R., Schleicher, S. M., Sun, Y., Niermann, K. J., Kim, S., Spratt, D. E., 

Chung, C. H. and Lu, B. (2011). Targeting the mechanisms of resistance to 

chemotherapy and radiotherapy with the cancer stem cell hypothesis. J. Oncol., 

2011:941876  

Luchenko, V. L., Salcido, C. D., Zhang, Y., Agama, K., Komlodi-Pasztor, E., 

Murphy, R. F., Giaccone, G., Pommier, Y., Bates, S. E., Varticovski, L. (2011). 

Schedule-dependent synergy of histone deacetylase inhibitors with DNA 

damaging agents in small cell lung cancer. Cell Cycle, 10(18):3119–3128. 

Lucke, A., Mayer, T., Altrup, U., Lehmenkuhler, A., Dusing, R., and Speckmann, E. 

J. (1994). Simultaneous and continuous measurement of free concentration of 

valproate in blood and extracellular-space of rat cerebral-cortex. Epilepsia, 

35(5):922–926.  

Ma, S., Lee, T. K., Zheng, B.-J., Chan, K. W., and Guan, X. Y. (2008). CD133+ 

HCC cancer stem cells confer chemoresistance by preferential expression of 

the Akt/PKB survival pathway. Oncogene, 27(12):1749–1758.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17140455
https://www.ncbi.nlm.nih.gov/pubmed/?term=Irvin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17140455
https://www.ncbi.nlm.nih.gov/pubmed/?term=Black%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=17140455
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16116153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brodeur%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16116153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16116153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reynolds%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=16116153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spratt%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=20981352
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giaccone%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21900747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pommier%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21900747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bates%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=21900747


[Pick the date] REFERENCES 
 

94 
 

Ma, X., Ezzeldin, H. H., and Diasio, R. B. (2009). Histone deacetylase inhibitors: 

Current status and overview of recent clinical trials. Drugs, 69(14):1911-34 

Maguire, L. H., Thomas, A. R., and Goldstein, A. M. (2015). Tumors of the neural 

crest: Common themes in development and cancer. Dev. Dyn., 244(3):311-22.  

Mah, L. J., El-Osta, A., and Karagiannis, T. C. (2010). gamma H2AX: a sensitive 

molecular marker of DNA damage and repair. Leukemia, 24(4):679–686.  

Maris, J. M. (2010). Recent Advances in Neuroblastoma. N. Engl. J. Med., 

362(23):2202–2211.  

Marshall, G. M., Carter, D. R., Cheung, B. B., Liu, T., Mateos, M. K., Meyerowitz, 

J. G., and Weiss, W. A. (2014). The prenatal origins of cancer. Nat. Rev. 

Cancer, 14(4):277–289. 

Mastrangelo, R., Tornesello, A., Riccardi, R., Lasorella, A., Mastrangelo, S., 

Mancini, A., Rufini, V., and Troncone, L. (1995). A new approach in the 

treatment of stage IV neuroblastoma using a combination of [131I] meta-

iodobenzylguanidine (MIBG) and cisplatin. Eur. J. Cancer, 31(4):606–611.  

Matthay, K. K., Yanik, G., Messina, J., Quach, A., Huberty, J., Cheng, S. C., 

Veatch, J., Goldsby, R., Brophy, P., Kersun, L. S., Hawkins, R. A., and Maris, J. 

M. (2007). Phase II study on the effect of disease sites, age, and prior therapy 

on response to iodine-131-metaiodobenzylguanidine therapy in refractory 

neuroblastoma. J. Clin. Oncol, 25(9): 1054–1060.  

McCool, K. W., Xu, X., Singer, D. B., Murdoch, F. E., and Fritsch, M. K. (2007). 

The role of histone acetylation in regulating early gene expression patterns 

during early embryonic stem cell differentiation. J. Biol. Chem, 282(9):6696–

6706.  

Meng, X., Li, M., Wang, X., Wang, Y., and Ma, D. (2009). Both CD133+ and 

CD133- subpopulations of A549 and H446 cells contain cancer-initiating cells. 

Cancer Sci, 100(6):1040–6.  

Mesdjian, E., Ciesielski, L., Valli, M., Bruguerolle, B., Jadot, G., Bouyard, P., and 

Mandel, P. (1982). Sodium valproate: Kinetic profile and effects on GABA levels 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rufini%20V%5BAuthor%5D&cauthor=true&cauthor_uid=7576979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veatch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17369569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goldsby%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17369569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brophy%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17369569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kersun%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=17369569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=17369569


[Pick the date] REFERENCES 
 

95 
 

in various brain areas of the rat. Prog. Neuropsychopharmacol. Biol Psychiatry, 

6(3):223–233. 

Milde, T., Oehme, I., Korshunov, A., Kopp-Schneider, A., Remke, M., Northcott, 

P., Deubzer, H. E., Lodrini, M., Taylor, M. D., von Deimling, A., Pfister, S., and 

Witt, O. (2010). HDAC5 and HDAC9 in medulloblastoma: novel markers for risk 

stratification and role in tumor cell growth. Clin. Cancer Res., 16(12):3240–

3252. 

Miller, K. M., Tjeertes, J. V, Coates, J., Legube, G., Polo, S. E., Britton, S., and 

Jackson, S. P. (2010). Human HDAC1 and HDAC2 function in the DNA-

damage response to promote DNA nonhomologous end-joining. Nat. Struct. 

Mol. Biol., 17(9):1144–1151.  

Mora, J., Cheung, N. K. V, Juan, G., Illei, P., Cheung, I., Akram, M., Chi, S., 

Ladanyi, M., Cordon-Cardo, C., and Gerald, W. L. (2001). Neuroblastic and 

Schwannian stromal cells of neuroblastoma are derived from a tumoral 

progenitor cell. Cancer Res., 61(18):6892–6898. 

Mossé, Y. P., Laudenslager, M., Longo, L., Cole, K. A., Wood, A., Attiyeh, E. F., 

Laquaglia, M. J., Sennett, R., Lynch, J. E., Perri, P., Laureys, G., Speleman, F., 

Kim, C., Hou, C., Hakonarson, H., Torkamani, A., Schork, N. J., Brodeur, G. M., 

Tonini, G. P., Rappaport, E., Devoto, M., and Maris, J. M. (2008). Identification 

of ALK as a major familial neuroblastoma predisposition gene. Nature, 

455(7215):930–935.  

Mottamal, M., Zheng, S., Huang, T. L., and Wang, G. (2015). Histone deacetylase 

inhibitors in clinical studies as templates for new anticancer agents. Molecules, 

20(3):3898-94  

Mueller, S., and Matthay, K. K. (2009). Neuroblastoma: Biology and staging. 

Current Oncol. Rep., 11(6):431-8  

Müller, B. M., Jana, L., Kasajima, A., Lehmann, A., Prinzler, J., Budczies, J., 

Winzer, K. J., Dietel, M.,Weichert, W., Denkert, C. (2013). Differential 

expression of histone deacetylases HDAC1, 2 and 3 in human breast cancer-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Deubzer%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=20413433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lodrini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20413433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=20413433
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Deimling%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20413433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfister%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20413433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11559566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ladanyi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11559566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cordon-Cardo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11559566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laquaglia%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sennett%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lynch%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perri%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laureys%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Speleman%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hou%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hakonarson%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torkamani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schork%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brodeur%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tonini%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rappaport%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18724359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devoto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18724359


[Pick the date] REFERENCES 
 

96 
 

overexpression of HDAC2 and HDAC3 is associated with clinicopathological 

indicators of disease progression. BMC Cancer, 13:215.  

Munshi, A., Kurland, J. F., Nishikawa, T., Tanaka, T., Hobbs, M. L., Tucker, S. L., 

Ismail, S., Stevens, C., and Meyn, R. E. (2005). Histone deacetylase inhibitors 

radiosensitize human melanoma cells by suppressing DNA repair activity. Clin. 

Cancer Res., 11(13):4912–4922.  

Nakamura, A. J., Rao, V. A., Pommier, Y., and Bonner, W. M. (2010). The 

complexity of phosphorylated H2AX foci formation and DNA repair assembly at 

DNA double-strand breaks. Cell Cycle, 9(2):389–397.  

Nome, R. V, Bratland, A., Harman, G., Fodstad, O., Andersson, Y., and Ree, A. H. 

(2005). Cell cycle checkpoint signaling involved in histone deacetylase inhibition 

and radiation-induced cell death. Mol. Cancer Ther., 4(8):1231–1238.  

O’Brien, C. A., Pollett, A., Gallinger, S., and Dick, J. E. (2007). A human colon 

cancer cell capable of initiating tumour growth in immunodeficient mice. Nature, 

445(7123):106–110.  

O’Donovan, N., Crown, J., and Stunell, H. (2003). Caspase 3 in breast cancer. 

Clin. Cancer Res., 9(2), 738–742. 

Oehme, I., Linke, J.-P., Böck, B. C., Milde, T., Lodrini, M., Hartenstein, B., 

Wiegand, I., Eckert, C., Roth, W., Kool, M., Kaden, S., Gröne, H. J., Schulte, J. 

H. , Lindner, S., Hamacher-Brady, A., Brady, N. R., Deubzer, H. E., and Witt, O. 

(2013). Histone deacetylase 10 promotes autophagy-mediated cell survival. 

Proc. Natl. Acad. Sci U S A, 110(28):E2592-601. 

Opel, D., Poremba, C., Simon, T., Debatin, K.-M., and Fulda, S. (2007). Activation 

of Akt predicts poor outcome in neuroblastoma. Cancer Res, 67(2):735–45.  

Pezzolo, A., Parodi, F., Marimpietri, D., Raffaghello, L., Cocco, C., Pistorio, A., 

Mosconi, M., Gambini, C., Cilli, M., Deaglio, S., Malavasi, F., and Pistoia, V. 

(2011). Oct-4+/Tenascin C+ neuroblastoma cells serve as progenitors of tumor-

derived endothelial cells. Cell Res., 21(10):1470–86.  

Pfaffl, M. W., Horgan, G. W., and Dempfle, L. (2002). Relative expression software 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ismail%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16000590
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevens%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16000590
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wiegand%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roth%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kool%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaden%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gr%C3%B6ne%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulte%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulte%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindner%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamacher-Brady%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brady%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deubzer%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=23801752
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosconi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21403679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gambini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21403679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cilli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21403679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deaglio%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21403679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malavasi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21403679


[Pick the date] REFERENCES 
 

97 
 

tool (REST) for group-wise comparison and statistical analysis of relative 

expression results in real-time PCR. Nucleic Acids Res., 30(9):e36.  

Phiel, C. J., Zhang, F., Huang, E. Y., Guenther, M. G., Lazar, M. A., and Klein, P. 

S. (2001). Histone deacetylase is a direct target of valproic acid, a potent 

anticonvulsant, mood stabilizer, and teratogen. J. Biol. Chem., 276(39):36734–

41.  

Pinto, N. R., Applebaum, M. A., Volchenboum, S. L., Matthay, K. K., London, W. 

B., Ambros, P. F., Nakagawara, A., Berthold, F., Schleiermacher, G., Park, J. 

R., Valteau-Couanet, D., Pearson, A. D. J., and Cohn, S. L. (2015). Advances in 

risk classification and treatment strategies for neuroblastoma. J. Clin. Oncol., 

33(27):3008–3017.  

Poljaková, J., Groh, T., Gudino, Z. O., Hraběta, J., Bořek-Dohalská, L., Kizek, R., 

Doktorová, H., Eckschlager, T.,and Stiborová, M. (2014). Hypoxia-mediated 

histone acetylation and expression of N-myc transcription factor dictate 

aggressiveness of neuroblastoma cells. Oncol Rep, 31(4):1928–34.  

Poljakova, J., Hrebackova, J., Dvorakova, M., Moserova, M., Eckschlager, T., 

Hrabeta, J., Göttlicherova, M., Kopejtkova, B., Frei, E., Kizek, R., and Stiborova, 

M. (2011). Anticancer agent ellipticine combined with histone deacetylase 

inhibitors, valproic acid and trichostatin A, is an effective DNA damage strategy 

in human neuroblastoma. Neuro. endocrinol. Lett, 32(SUPPL. 1):101–116. 

Raabe, E. H., Laudenslager, M., Winter, C., Wasserman, N., Cole, K., LaQuaglia, 

M., Maris, D. J., Mosse, Y. P., and Maris, J. M. (2008). Prevalence and 

functional consequence of PHOX2B mutations in neuroblastoma. Oncogene, 

27(4):469–76.  

Rettig, I., Koeneke, E., Trippel, F., Mueller, W. C., Burhenne, J., Kopp-Schneider, 

A., Fabian, J., Schober, A., Fernekorn, U., von Deimling, A., Deubzer, H. E., 

Milde, T., Witt, O., and Oehme, I. (2015). Selective inhibition of HDAC8 

decreases neuroblastoma growth in vitro and in vivo and enhances retinoic 

acid-mediated differentiation. Cell Death Dis., 6(2):e1657.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawara%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berthold%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schleiermacher%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valteau-Couanet%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearson%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=26304901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doktorov%C3%A1%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24481548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24481548
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6ttlicherova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22167207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kopejtkova%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22167207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frei%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22167207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kizek%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22167207
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maris%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=17637745
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosse%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=17637745
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schober%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernekorn%20U%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Deimling%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deubzer%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milde%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25695609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witt%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25695609


[Pick the date] REFERENCES 
 

98 
 

Reya, T., Morrison, S. J., Clarke, M. F., and Weissman, I. L. (2001). Stem cells, 

cancer, and cancer stem cells. Nature, 414(6859):105–11.  

Reynolds, C. P., Matthay, K. K., Villablanca, J. G., and Maurer, B. J. (2003). 

Retinoid therapy of high-risk neuroblastoma. Cancer Lett., 197(1-2):185-92  

Rizzino, A. (2009). Sox2 and Oct-3/4: a versatile pair of master regulators that 

orchestrate the self-renewal and pluripotency of embryonic stem cells. Wiley 

Interdiscip Rev Syst Biol Med, 1(2):228–36.  

Ross, R. A., Biedler, J. L., and Spengler, B. A. (2003). A role for distinct cell types 

in determining malignancy in human neuroblastoma cell lines and tumors. 

Cancer Lett, 197(1–2):35–39.  

Rudà, R., Pellerino, A., and Soffietti, R. (2016). Does valproic acid affect tumor 

growth and improve survival in glioblastomas? CNS Oncol., 5(2): 51–53.  

Sartelet, H., Imbriglio, T., Nyalendo, C., Haddad, E., Annabi, B., Duval, M., Victor, 

K., Alexendrov, L., Sinnett, D., Fabre, M., and Vassal, G. (2012). CD133 

expression is associated with poor outcome in neuroblastoma via 

chemoresistance mediated by the AKT pathway. Histopathology, 60(7):1144–

1155.  

Schrump, D. S. (2009). Cytotoxicity mediated by histone deacetylase inhibitors in 

cancer cells: Mechanisms and potential clinical implications. Clin. Cancer Res., 

15(12):3947-57 

Shahbazian, M. D., and Grunstein, M. (2007). Functions of site-specific histone 

acetylation and deacetylation. Annu. Rev. Biochem., 76:75–100.  

Shechter, D., Dormann, H. L., Allis, C. D., and Hake, S. B. (2007). Extraction, 

purification and analysis of histones. Nat Protoc, 2(6):1445–1457.  

Shi, G., Gao, F., and Jin, Y. (2011). The regulatory role of histone deacetylase 

inhibitors in Fgf4 expression is dependent on the differentiation state of 

pluripotent stem cells. J Cell Physiol, 226(12):3190–3196.  

Shin, J. H., Lee, Y. S., Hong, Y. K., and Kang, C. S. (2013). Correlation between 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Victor%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22394107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Victor%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22394107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alexendrov%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22394107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinnett%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22394107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabre%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22394107


[Pick the date] REFERENCES 
 

99 
 

the prognostic value and the expression of the stem cell marker CD133 and 

isocitrate dehydrogenase1 in glioblastomas. J Neurooncol, 115(3):333–41.  

Shmelkov, S. V., Butler, J. M., Hooper, A. T., Hormigo, A., Kushner, J., Milde, T., 

St Clair, R., Baljevic, M., White, I., Jin, D. K., Chadburn, A., Murphy, A. J., 

Valenzuela, D. M., Gale, N. W., Thurston, G., Yancopoulos, G. D., D'Angelica, 

M., Kemeny, N., Lyden, D., and Rafii, S. (2008). CD133 expression is not 

restricted to stem cells, and both CD133 + and CD133- metastatic colon cancer 

cells initiate tumors. J Clin Invest, 118(6):2111–2120.  

Shmelkov, S. V, Jun, L., St Clair, R., McGarrigle, D., Derderian, C. A., Usenko, J. 

K., Costa, C., Zhang, F., Guo, X., and Rafii, S. (2004). Alternative promoters 

regulate transcription of the gene that encodes stem cell surface protein AC133. 

Blood, 103(6):2055–61.  

Shmelkov, S. V, St Clair, R., Lyden, D., and Rafii, S. (2005). 

AC133/CD133/Prominin-1. Int J Biochem Cell Biol, 37(4):715–9.  

Singh, S. K., Hawkins, C., Clarke, I. D., Squire, J. A., Bayani, J., Hide, T., 

Henkelman, R. M., Cusimano, M. D., and Dirks, P. B. (2004). Identification of 

human brain tumour initiating cells. Nature, 432(7015):396–401.  

Slee, E. A., Adrain, C., and Martin, S. J. (2001). Executioner Caspase-3, -6, and -7 

Perform Distinct, Non-redundant Roles during the Demolition Phase of 

Apoptosis. J. Biol. Chem. 276(10), 7320–7326.  

Sokolov, M. V., Dickey, J. S., Bonner, W. M., and Sedelnikova, O. A. (2007). γ-

H2AX in bystander cells: Not just a radiation-triggered event, a cellular 

response to stress mediated by intercellular communication. Cell Cycle, 

6(18):2210-2 

Stiborova, M., Eckschlager, T., Poljakova, J., Hrabeta, J., Adam, V., Kizek, R., and 

Frei, E. (2012). The synergistic effects of DNA-targeted chemotherapeutics and 

histone deacetylase inhibitors as therapeutic strategies for cancer treatment. 

Curr Med Chem, 19(25):4218–4238. 

Stockhausen, M. T., Sjölund, J., Manetopoulos, C., and Axelson, H. (2005). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=St%20Clair%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baljevic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=White%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chadburn%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valenzuela%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gale%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thurston%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yancopoulos%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Angelica%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Angelica%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kemeny%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyden%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18497886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14630820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14630820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=14630820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henkelman%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=15549107
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cusimano%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=15549107


[Pick the date] REFERENCES 
 

100 
 

Effects of the histone deacetylase inhibitor valproic acid on Notch signalling in 

human neuroblastoma cells. Br J Cancer, 92(4):751–9.  

Sun, Y., Kong, W., Falk, A., Hu, J., Zhou, L., Pollard, S., and Smith, A. (2009). 

CD133 (Prominin) negative human neural stem cells are clonogenic and 

tripotent. PLoS ONE, 4(5):e5498.  

Tabu, K., Sasai, K., Kimura, T., Wang, L., Aoyanagi, E., Kohsaka, S., Tanino, M., 

Nishihara, H., and Tanaka, S. (2008). Promoter hypomethylation regulates 

CD133 expression in human gliomas. Cell Res, 18(10):1037–46.  

Takahashi, K., Tanabe, K., Ohnuki, M., Narita, M., Ichisaka, T., Tomoda, K., and 

Yamanaka, S. (2007). Induction of Pluripotent Stem Cells from Adult Human 

Fibroblasts by Defined Factors. Cell, 107(5):861–872.  

Takahashi, K., and Yamanaka, S. (2006). Induction of pluripotent stem cells from 

mouse embryonic and adult fibroblast cultures by defined factors. 

Cell:126(4):663–676.  

Thurn, K. T., Thomas, S., Raha, P., Qureshi, I., and Munster, P. N. (2013). Histone 

deacetylase regulation of ATM-mediated DNA damage signaling. Mol Cancer 

Ther, 12(10):2078–87.  

Tirino, V., Desiderio, V., D’Aquino, R., De Francesco, F., Pirozzi, G., Galderisi, U., 

Cavaliere, C., De Rosa, A., and Papaccio, G. (2008). Detection and 

characterization of CD133+ cancer stem cells in human solid tumours. PLoS 

ONE, 3(10):e3469.  

Todaro, M., Alea, M. P., Di Stefano, A. B., Cammareri, P., Vermeulen, L., Iovino, 

F., Tripodo, C., Russo, A., Gulotta, G., Medema, J. P. and Stassi, G. (2007). 

Colon cancer stem cells dictate tumor growth and resist cell death by production 

of Interleukin-4. Cell Stem Cell, 1(4):389–402.  

Tong, Q. S., Zheng, L. D., Tang, S. T., Ruan, Q. L., Liu, Y., Li, S. W., Jiang, G.S., 

and Cai, J. B. (2008). Expression and clinical significance of stem cell marker 

CD133 in human neuroblastoma. World J. Pediatr, 4(1):58–62.  

VanDongen, A. M. J., VanErp, M. G., and Voskuyl, R. A. (1986). Valproate 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanino%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18679414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishihara%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18679414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galderisi%20U%5BAuthor%5D&cauthor=true&cauthor_uid=18941626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavaliere%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18941626
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Rosa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18941626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papaccio%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18941626
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tripodo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18371377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Russo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18371377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gulotta%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18371377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Medema%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=18371377
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=18402255


[Pick the date] REFERENCES 
 

101 
 

Reduces Excitability by Blockage of Sodium and Potassium Conductance. 

Epilepsia, 27(3):177–182. 

Vangipuram, S. D., Wang, Z. J., and Lyman, W. D. (2010). Resistance of stem-like 

cells from neuroblastoma cell lines to commonly used chemotherapeutic 

agents. Pediatr Blood Cancer, 54(3):361–368.  

Veas-Perez de Tudela, M., Delgado-Esteban, M., Cuende, J., Bolaños, J. P., and 

Almeida, A. (2010). Human neuroblastoma cells with MYCN amplification are 

selectively resistant to oxidative stress by transcriptionally up-regulating 

glutamate cysteine ligase. J Neurochem, 113(4):819–25.  

Wakao, S., Kuroda, Y., Ogura, F., Shigemoto, T., and Dezawa, M. (2012). 

Regenerative Effects of Mesenchymal Stem Cells: Contribution of Muse Cells, a 

Novel Pluripotent Stem Cell Type that Resides in Mesenchymal Cells. Cells, 

1(4):1045–60.  

Walton, J. D., Kattan, D. R., Thomas, S. K., Spengler, B. A., Guo, H.-F., Biedler, J. 

L., Cheung, N. K., and Ross, R. A. (2004). Characteristics of stem cells from 

human neuroblastoma cell lines and in tumors. Neoplasia, 6(6), 838–45.  

Wang, G., Edwards, H., Caldwell, J. T., Buck, S. A., Qing, W. Y., Taub, J. W., Ge, 

Y., and Wang, Z. (2013). Panobinostat Synergistically Enhances the Cytotoxic 

Effects of Cisplatin, Doxorubicin or Etoposide on High-Risk Neuroblastoma 

Cells. PLoS ONE, 8(9): e7666 

Wang, Y., Wang, L., Guan, S., Cao, W., Wang, H., Chen, Z., Zhao, Y., Yu, Y., 

Zhang, H., Pang, J. C., Huang, S. L., Akiyama, Y., Yang, Y., Sun, W., Xu, X., 

Shi, Y., Zhang, H., Kim, E. S., Muscal, J. A., Lu, F., and Yang, J. (2016). Novel 

ALK inhibitor AZD3463 inhibits neuroblastoma growth by overcoming crizotinib 

resistance and inducing apoptosis. Sci. Rep., 6:19423.  

Ward, E., Desantis, C., Robbins, A., Kohler, B., and Jemal, A. (2014). Childhood 

and Adolescent Cancer Statistics, 2014. CA. Cancer J. Clin., 64(2):83–103.  

Wei, Y., Jiang, Y., Zou, F., Liu, Y., Wang, S., Xu, N., Xu, W., Cui, C., Xing, Y., Liu, 

Y., Cao, B., Liu, C., Wu, G., Ao, H., Zhang, X., and Jiang, J. (2013). Activation 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheung%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=15720811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24098799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24098799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pang%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akiyama%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muscal%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26786851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cui%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xing%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23569237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23569237


[Pick the date] REFERENCES 
 

102 
 

of PI3K/Akt pathway by CD133-p85 interaction promotes tumorigenic capacity 

of glioma stem cells. Proc Natl Acad Sci U S A, 110(17), 6829–34.  

Weichert, W., Roske, A., Niesporek, S., Noske, A., Buckendahl, A. C., Dietel, M., 

Gekeler, V., Boehm, M., Beckers, T., and Denkert, C. (2008). Class I histone 

deacetylase expression has independent prognostic impact in human colorectal 

cancer: specific role of class I histone deacetylases in vitro and in vivo. Clin 

Cancer Res, 14(6):1669–1677.  

Weichert, W., Röske, A., Gekeler, V., Beckers, T., Stephan, C., Jung, K., 

Fritzsche, F. R., Niesporek, S., Denkert, C., Dietel, M., and Kristiansen, G., 

(2008). Histone deacetylases 1, 2 and 3 are highly expressed in prostate cancer 

and HDAC2 expression is associated with shorter PSA relapse time after 

radical prostatectomy. Br. J. Cancer, 98(3), 604–10.  

Wheler, J. J., Janku, F., Falchook, G. S., Jackson, T. L., Fu, S., Naing, A., 

Tsimberidou, A. M., Moulder, S. L., Hong, D. S., Yang, H., Piha-Paul S. A., 

Atkins, J. T., Garcia-Manero, G., and Kurzrock, R. (2014). Phase I study of anti-

VEGF monoclonal antibody bevacizumab and histone deacetylase inhibitor 

valproic acid in patients with advanced cancers. Cancer Chemother. 

Pharmacol., 73(3):495–501.  

Wozniak, A. J., and Ross, W. E. (1983). DNA damage as a basis for 4’-

demethylepipodophyllotoxin-9-(4,6-O-ethylidene-beta-D-glucopyranoside) 

(etoposide) cytotoxicity. Cancer Res., 43(1):120–124. 

Wu, C. P., Xie, M., Zhou, L., Tao, L., Zhang, M., and Tian, J. (2013). Cooperation 

of side population cells with CD133 to enrich cancer stem cells in a laryngeal 

cancer cell line. Head Neck, 36(9):1279–1287.  

Wu, S., Luo, Z., Yu, P.-J., Xie, H., and He, Y.-W. (2016). Suberoylanilide 

hydroxamic acid (SAHA) promotes the epithelial mesenchymal transition of 

triple negative breast cancer cells via HDAC8/FOXA1 signals. Biol. Chem., 

397(1):75–83. 

Yi, J. M., Tsai, H.-C., Glöckner, S. C., Lin, S., Ohm, J. E., Easwaran, H., James, C. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gekeler%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18347167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boehm%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18347167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beckers%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18347167
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fritzsche%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=18212746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niesporek%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18212746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Denkert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18212746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dietel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18212746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsimberidou%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moulder%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piha-Paul%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atkins%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia-Manero%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24435060
https://www.ncbi.nlm.nih.gov/pubmed/?term=James%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=18829568


[Pick the date] REFERENCES 
 

103 
 

D., Costello, J. F., Riggins, G., Eberhart, C. G., Laterra, J., Vescovi, A. L., 

Ahuja, N., Herman, J. G., Schuebel, K. E., and Baylin, S. B. (2008). Abnormal 

DNA methylation of CD133 in colorectal and glioblastoma tumors. Cancer Res, 

68(19):8094–103.  

Yin, S., Li, J., Hu, C., Chen, X., Yao, M., Yan, M., Jiang, G., Ge, C. , Xie, H., Wan, 

D., Yang, S., Zheng, S., and Gu, J. (2007). CD133 positive hepatocellular 

carcinoma cells possess high capacity for tumorigenicity. Int J Cancer, 120, 

1444–1450.  

Yu, C., Friday, B. B., Lai, J. P., McCollum, A., Atadja, P., Roberts, L. R., and Adjei, 

A. A. (2007). Abrogation of MAPK and Akt signaling by AEE788 synergistically 

potentiates histone deacetylase inhibitor-induced apoptosis through reactive 

oxygen species generation. Clin. Cancer Res., 13(4):1140–1148.  

Yu, J. Y., Vodyanik, M. a, Smuga-Otto, K., Antosiewicz-Bourget, J., Frane, J. L., 

Tian, S., Nie, J., Jonsdottir, G. A., Ruotti, V., Stewart, R., Slukvin, I. I., and 

Thomson, J. A. (2007). Induced pluripotent stem cell lines derived from human 

somatic cells. Science, 318(5858):1917–1920.  

Zhang, Y., Carr, T., Dimtchev, A., Zaer, N., Dritschilo, A., and Jung, M. (2007). 

Attenuated DNA damage repair by trichostatin A through BRCA1 suppression. 

Radiat. Res., 168(1):115–24. 

 

 

 
 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=James%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costello%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riggins%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laterra%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vescovi%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahuja%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herman%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schuebel%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=18829568
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17205516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nie%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18029452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jonsdottir%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=18029452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruotti%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18029452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18029452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slukvin%20II%5BAuthor%5D&cauthor=true&cauthor_uid=18029452


 

104 
 

List of publications 
 
Publications related to thesis: 

• Khalil MA, Hrabeta J, Cipro S, Stiborova M, Vicha A, Eckschlager T. 

Neuroblastoma stem cells - mechanisms of chemoresistance and histone 

deacetylase inhibitors. Neoplasma. 2012; 59(6):737-46. IF2011= 1.44  

• Groh T, Hrabeta J, Khalil MA, Doktorova H, Eckschlager T, Stiborova M. 

The synergistic effects of DNA-damaging drugs cisplatin and etoposide with 

a histone deacetylase inhibitor valproate in high-risk neuroblastoma cells. 
International journal of oncology. 2015 Jul; 47(1):343-52. IF2014= 2.773  

• Khalil MA, Hraběta J, Groh T, Procházka P, Doktorová H, Eckschlager T. 

Valproic Acid Increases CD133 Positive Cells that Show Low Sensitivity to 

Cytostatics in Neuroblastoma. PLoS One. 2016 Sep 14; 11(9):e0162916. 

IF2014= 3.2  

Publications not related to thesis: 

• Doktorova H, Hrabeta J, Khalil MA, Eckschlager T. Hypoxia-induced 

chemoresistance in cancer cells: The role of not only HIF-1. Biomed Pap 

Med Fac Univ Palacky Olomouc Czech Repub. 2015 Jun; 159(2):166-77. 
IF2014= 1.15 

• Hrabeta J, Groh T, Khalil MA, Poljakova J, Adam V, Kizek R, Uhlik J, 

Doktorova H, Cerna T, Frei E, Stiborova M, Eckschlager T. Vacuolar-

ATPase-mediated intracellular sequestration of ellipticine contributes to drug 

resistance in neuroblastoma cells. International journal of oncology. 2015 

Sep; 47(3):971-80. IF2014= 2,773 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalil%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hrabeta%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cipro%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stiborova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vicha%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22862175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hrabeta%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalil%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doktorova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stiborova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25963435
https://www.ncbi.nlm.nih.gov/pubmed/25963435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalil%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hrab%C4%9Bta%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Proch%C3%A1zka%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doktorov%C3%A1%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27627801
https://www.ncbi.nlm.nih.gov/pubmed/27627801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doktorova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26001024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hrabeta%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26001024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalil%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26001024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26001024
https://www.ncbi.nlm.nih.gov/pubmed/26001024
https://www.ncbi.nlm.nih.gov/pubmed/26001024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hrabeta%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalil%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poljakova%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adam%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kizek%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uhlik%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doktorova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerna%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frei%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stiborova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26134421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckschlager%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26134421

