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Abstract

Background: Survivin is a member of the inhibitors of apoptosis gene family that has been implicated in cell
division and suppression of apoptosis that becomes expressed in human cancers, e.g. colorectal, bladder cancers.
But, there is no available data on the role of survivin in cutaneous neoplasms.

Aim: To estimate the expression of survivin gene and protein in Mycosis Fungoides (MF).

Methods: Seventeen cases of MF have been en-rolled into this study. Skin biopsies from such patient were
subjected to RT-PCR technique to detect the level of survivin gene and protein.

Results: There was significant increase in expression of surviving gene and protein in cases of MF if compared
to normal control.

Conclusion: Survivin may have a role in induction of MF and this may influence the therapeutic strategies for the
treatment of MF.

Keywords: Survivin; Mycosis fungoides

Introduction
Programmed cell death, or apoptosis, is essential for embryonic

development and the homeostasis of adult organisms [1]. This involves
a dynamic coupling of apoptotic pathways to checkpoint mechanisms
that survey cell cycle transitions and eliminate potentially dangerous
cells before they progress through mitosis [2]. Molecules functioning at
the checkpoint interface between cell proliferation and cell survival,
such as p53, are essential to preserve genomic integrity, and their
deregulation is a hallmark to cancer [3].

Survivin is a member of the Inhibitor of Apoptosis (IAP)1 gene
family that has been implicated in cell division and suppression of
apoptosis and becomes dramatically overexpressed in cancer in
response to oncogene activation [4], loss of p53 or deregulated
transcription of patterning pathways [5,6]. Although the function of
survivin has been dubbed as controversial in the past [7], available
published evidence has shown remarkable agreement in assigning a
dual role of this protein in mitotic control and inhibition of apoptosis.
Despite the wealth of information accumulated on survivin, precisely
how this pathway couples to the cell death and cell division
machineries has not been completely elucidated [8].

Structural data and analysis of caspase catalytic activity indicate that
the cytoprotective function of survivin may not conform the paradigm
of other IAP family proteins as endogenous caspase inhibitors.
Similarly a proposed evolutionary conserved role of surviving in late
stage mitosis, or cytokinesis [9,10], has been contrasted by data
suggesting a broader role at cell division, involving centrosome
function [11], spindle checkpoint and microtube dynamics [12]. It also

functions at multiple phases of mitosis and in the control of
mitochondrial-dependent apoptosis and produces a mitotic arrest
followed by re-entry into cell-cycle and polyploidy C. Adding further
complexity, survivin has been shown to exist in immunocellular
functions [13], and two alternatively spliced surviving isoforms have
been described [14].

Dysregulation of apoptosis may favor onset and progression of
cancer and influence response to therapy. Survivin is an inhibitor of
apoptosis that is electively overexpressed in common human cancers,
but not in normal tissues,and that correlates with aggressive disease
and unfavorable out-comes [15]. Although the bulk of previous studies
has shown the involvement of other apoptosis regulators, including
p53 and bcl-x1, in tumour progression, inhibition of apoptosis by
survivin, alone or in combination with bcl-2, may significantly
influence the outcome of colorectal cancer and translate into
considerably shorter survival rates [16-18]. Survivin was found in 78%
of bladder cancers, but not in normal urothelium, and its expression
correlated with accelerated recurrences [15]. Also, it has been found
that survivin gene is expressed in Neuroblastoma and this expression
correlates with a more aggressive and histologically unfavourable
disease outcome [19]. Unfortunately, the role of survivin in cutaneous
neoplasms has not been highlighted yet. The aim of this study is to
investigate the expression of this novel apoptosis inhibitor gene and
protein in one of important cutaneous neoplasms; Mycosis Fungoides
(MF).

Patients and Methods
This study was conducted on 17 cases (10 males and 7 females),

suffering from Mycosis Fungoides (Patch and Plaque type; Stage 1a, 1b

Nada et al., J Nurs Care 2016, 5:2
DOI: 10.4172/2167-1168.1000339

Research Article Open Access

J Nurs Care
ISSN:2167-1168 JNC, an open access journal

Volume 5 • Issue 2 • 1000339

Jo
ur

na
l of Nursing &Care

ISSN: 2167-1168

Journal of Nursing and Care



and Stage II a). Their ages ranged from 17 to 63 years old. Their
duration of disease ranged between 6 months to 2 years. The
distribution of their lesions varied; in 2 cases, the lesions were located
in the abdomen, 2 cases in the upper limbs, 3 cases in the back, 3 cases
in the chest, in 2 cases, the lesions involved the whole trunk, in 2 cases
the lesions involved the trunk and thighs, while the remaining 1 case,
the lesions were present in the thigh and upper limb. The size of the
lesions varied, the smallest sized lesion was 1 x 1 cm while the largest
one was 5 × 10 cm. Studied cases were chosen as they didn’t use any
treatment 6 weeks prior to the study.

Five healthy normal volunteers were enrolled into this study as a
control; their ages ranged between 20 up to 43 years old.

For all cases of MF; Complete Blood Count, Liver and Kidney
function tests, abdomen pelvic ultrasonography and chest X-ray were
performed.

For all cases and control cases Skin Biopsy was performed then was
sent for:

• Hematoxylin and Eosin stain to confirm the diagnosis of MF.
• Detection of Survivin Gene expression and Survivin Protein level

as follows:

Gene expression of survivin by RT-PCR: About 30 mg of skin tissue
(biopsy) was homogeized then centrifuged at 10,000 rpm for 15 min.,
the supernatant was examined for the detection of surviving gene.

RNA extraction: Total RNA was extracted from tissue homogenate
by acid guindium thiocyanate phenol-chloroform then extracted RNA
was quantitated by spectrophotometer at 260 nm [20].

RT-PCR: 5 µg of total RNA was reverse transcribed using 12.5 µl of
oligo dt primer and was denaturated at 70°C for 2 min. then RT
mixture containing 50 mM tris HCL pH 8.3, 50 mMKcL, 0.5 mM
dNTPs 200 unit of MMLV reverse transciptase was added then the
reaction was placed at 42°C for 1 hour then 95°C for 5 min. to stop the
reaction.

PCR was performed by adding PCR mix containing 10mMHCL PH
8.3, 10mM dNTPs, 2.5 unit tag polymerase and 100 µM of each specific
surviving primer with the following sequence:

Forward: 5’– CTT CCT CCC TCA GCC TCC – 3’

Reverse: 5’ – AAT CCC AGC ACT TTC AT – 3’

Then the reaction mixture was subjected to 40 cycles of 95°C for 7
min., 55°C for 1 min and 72°C for 2 min. after the last cycle a final
extension at 72°C for 10 min. was done.

Agarose gel electrophoresis: All the PCR products were
electrophoresed on 2% agarose gel stained with ethidium bromide and
visualized by UV transilluminator

Gel documentation: The PCR products were semi quantitated using
the gel documentation system (BIO DOC Analyze) supplied by
Biometra.

Measurement of survivin protein level: The level of survivin was
detected in tissue homogenate by using Ezyme Linked Immuno
Sorbent Assay (ELISA) kit which supplied by Biosource International,
Inc., USA according to manufacturers instruction [21].

Results
Seventeen cases were subjected to this study; ten males (58.8%) and

seven females (41.2%). Their mean ages were (35.41 ± 15.464) and
their mean duration of the illness was (12.82 ± 5.703). The mean size of
lesions was 4.32 ± 2.506), and these lesions were either single in
(23.5%) of cases or multiple in (76.5%) of cases. Their site varied, in the
back in 17.6% of cases, in the chest in 17.6% of cases, in upper limb in
17.6% of cases, in the abdomen in 11.8% of cases, in the trunk and
thigh in 11.8% of cases, and in the lower limb in 5.9% of cases. The
mean of the extent of body surface area involvement was (76.5 ± 23.5).

There was no significant correlation between age of the patients and
size of the lesion (P=0.377) or age and duration of the disease
(P=0.097), but there was significant correlation between size of the
lesion and duration of the disease (P=0.037).

Survivin gene expression level was measured in these cases. The
minimum level was 196.8 µg/mg, the maximum level was 301.2 µg/mg
and mean level was 245.235 ± 1.4928.

Survivin protein level was also measured in the same cases. Its
minimum level was 109.2 ng/m, the maximum level was 156.8 ng/ml.
and mean level was 134.847 ± 13.3513.

In control cases, survivin gene expression was found to range
between 153.4 and 212.5 µg/mg with mean level (181.98 ± 22.68).
While survivin protein level was found to range between 82.9 and 106
ng/ml with mean level (94.68 ± 10.93).

Comparing cases to controls, there was a significant difference
between cases and control both in survivin gene and survivin protein
levels (P=0-000). The level of survivin was higher in cases than
controls.

The level of survivin gene expression varied according to the site of
the lesion. The highest level was found in the back lesion (mean: 273.90
± 10.55) followed by the upper limb lesion (mean: 249.00 ± 52.20),
trunk and thigh lesion (mean: 247.90 ± 19.65), trunk lesion (mean:
244.36 ± 36.97), lower limb (mean: 238.70), abdomen (mean: 237.40 ±
33.65) and the least level was found in the chest (mean: 219.30 ± 24.85)
(Table 1).

Site
Survivin gene expression Survivin protein level

Minimum Maximum Mean SD Minimum Maximum Mean SD

Abdomen: 3 cases 213.6 261.2 237.4 ± 33.65 136.8 138 137.4 ±0.84

Back: 3 cases 263.4 284.5 273.9 ± 10.55 123.8 132 126.8 ± 4.52

Chest: 3 cases 198.2 246.7 219.3 ± 24.85 127.6 142.5 133.5 ± 7.91

Lower limb: 1 case 238.7 238.7 238.7 ± 00.00 156.8 156.8 156.8 ± 00.00
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Trunk: 3 cases 201.8 268.5 244.36 ± 36.97 123.9 152.8 140.9 ± 15.10

Trunk & thigh: 2 cases 234 261.8 247.9 ± 19.65 124.2 143.5 133.85 ± 13.64

Upper limb: 3 cases 196.8 301.2 249.0 ± 52.2 109.2 156.3 129.83 ± 24.08

Table 1: Level of survivin gene expression and survivin protein level in cases of MF.

The level of survivin protein also varied according to the site of the
lesion. Its level was highest in the lower limb lesions (156.8), then in
the trunk (140.90 ± 15.10), the abdomen (137.40 ± 0.84), trunk and
thigh (133.85 ± 13.64), chest lesion (133.50 ± 7.91), upper limb lesion
(129.83 ± 24.08) and the least level was found in the back lesion
(126.80 ± 4.52) (Table 1).

The level of survivin gene expression varied according to the
number of the lesion. The mean level in multiple lesions was (245.80 ±
27.72) while in single lesion was (243.40 ± 46.99). Also the level of
survivin protein varied with the number of the lesions. The mean level
in multiple lesions was (133.85 ± 13.83) while in single lesion was
(138.07 ± 12.92) (Table 2).

 
Survivin gene expression Survivin protein level

Minimum Maximum Mean SD Minimum Maximum Mean SD

Single lesion 198.2 301.2 243.40 ± 46.99 127.6 156.3 138.07 ± 12.92

Multiple lesions 196.8 284.5 245.80 ± 27.72 109.2 156.8 133.85 ± 13.85

Table 2: Level of survivin gene and protein in relation to number of the lesion.

The level of survivin gene expression varies according to the sex of
the enrolled patients. In males, the mean level was (253.28 ± 21.23)
while in females, it was (233.74 ± 41.30). The level of survivin protein

also varied with patient sex. In males, the mean level was (135.47 ±
12.55) while in females it was (133.95 ± 15.41) (Table 3).

 
Survivin gene expression Survivin protein level

Minimum Maximum Mean SD Minimum Maximum Mean SD

Single lesion 198.2 301.2 243.40 ± 46.99 127.6 156.3 138.07 ± 12.92

Multiple lesions 196.8 284.5 245.80 ± 27.72 109.2 156.8 133.85 ± 13.85

Table 3: Level of survivin gene and protein in relation to sex of the patient.

There was no significant correlation between the level of survivin
gene expression and the age of the patient (P=0.272), size of the lesion
(P=0.169) or duration of the disease (P0.583). There was no significant
correlation between the level of survivin protein and the age of the
patient (P=0.837) or size of the lesion (P=.0.952). But there was
significant correlation between the level of survivin protein and
duration of the disease (P=0.025). On the other hand; there was no
significant correlation between survivin gene expression and survivin
protein level in the studied cases (P=0.409) (Table 4).

 Survivin gene
expression Survivin protein level

Age P = 0.272 (not
significant)

P = 0.837 (not
significant)

Size of the lesion P = 0.169 (not
significant)

P = 0.952 (not
significant)

Duration of the disease P = 0.583 (not
significant) P = 0.025 (significant)

Survivin gene expression  P = 0.409 (not
significant)

Survivin protein level P = 0.409 (not
significant)  

Table 4: Level of survivin gene and protein in relation to age of
patients, size of lesion, duration of disease, NB: Correlation is
significant at the 0.05 level.

Statistical analysis
Descriptive statistics were performed for all variables of the study.

For the quantitative variables, the range, mean, ± SD, and ± SEM were
calculated. For categorical variables, absolute counts and percentages
were generated.

A comparison of quantitative data was tested using the ‘Student t-
test’ to compare two groups and the ‘paired t-test’ to compare the
affected and the unaffected sites in the same group. A comparison of
categorical data was performed using the χ2-test. A correlation study
to establish the relationship between different variables was conducted
using the Pearson correlation coefficient ‘r.’ The P-value was considered
significant when it was less than or equal to 0.05. The statistical
program used was SPSS, version 14 (SPSS Chicago, Illinois, USA).
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Discussion
Inhibitors of programmed cell death (apoptosis) may regulate tissue

differentiation and aberrantly promote cell survival in neoplasia. A
novel apoptosis inhibitor of the of the IAP gene family, designated
survivin, was recently found in all of the most common human cancers
but not in normal, terminally differentiated adult tissues. The
expression of survivin in embryonic and fetal development was
investigated. Immunohistochemistry and in situ hybridization studies
demonstrated strong expression of survivin in several apoptosis-
regulated fetal tissues, including the stem cell layer of stratified
epithelia, endocrine pancreas, and thymic medulla, with a pattern that
did not overlap with that of another apoptosis inhibitor, bcl-2. A
sequence-specific antibody to survivin immunoblotted a single – 16.5-
kd survivin band in human fetal lung, liver, heart, kidney, and
gastrointestinal tract. In mouse embryo, prominent and nearly
ubiquitous distribution of survivin was found at embryonic day (E)
11.5, whereas at E15 to -21, survivin expression restricted to the distal
bronchiolar epithelium of the lung and neural-crest-derived cells,
including dorsal root ganglion neurons, hypophysis, and the coroid
plexus. These data suggest that expression of survivin in embryonic
and fetal development may contribute to tissue homeostasis and
differentiation independently of bcl-2. Aberrations of this
developmental pathway may result in prominent re-expression of
survivin in neoplasia and abnormally prolonged cell viability [22].

Regulation of cell proliferation by programmed cell death
(apoptosis) contributes to tissue and organ homeostasis during
development and differentiation [23]. This process involves an
evolutionarily conserved multistep cascade and is controlled by
proteins that promote or control apoptotic cell death [24]. Specifically,
inhibitors of apoptosis, most notably of the bcl-2 family, maintain
lymphoid homeostasis and morphogenesis in adult and fetal tissues
[25-27]. Deregulated expression of bcl-2 has also been implicated in
cancer, by aberrantly prolonging cell survival and facilitating the
insurgence of transforming mutations [25,26].

In addition to bcl-2, a novel class of apoptosis inhibitors related to
the Baulovirus IAP gene has been recently identified in human, mouse,
and Drosophila [28]. Highly evolutionarily conserved, these molecules
are structurally organized in two to three Cys/His baculovirus IAP
repeats (BIR) and a carboxyl-terminal RING finger [29]. Recombinant
expression of IAP proteins counteracted various forms of apoptosis in
vitro [30] and in vivo [31]. Recently, a novel gene encoding a
structurally unique IAP apoptosis inhibitor, designated survivin has
been identified. Survivin is a ~16.5-kd cytoplasmic protein containing
single BIR and no RING finger, which inhibits apoptosis induced by
growth factor (interleukin IL-3) withdrawal when transfected in B cell
precursors [32]. At variance with bcl-2 or other IAP proteins, survivin
is undetectable in adult tissues but becomes prominently expressed in
all of the most common human cancers of lung, colon, breast, pancreas
and prostate, in ~50% of high-grade non-Hodgkin’s lymphomas.
Intriguingly, the coding strand of the survivin gene was highly
homologous to the sequence of effector cell protease receptor – 1
(EPR-1) but oriented in the opposite direction; thus suggesting the
existence of two separate genes duplicated in a head-to-head
configuration [32].

In the study of Beltrami et al. in 2004, they positioned survivin - in a
p53-dependent pathway that surveys the progression through multiple
phases of mitosis, and linked its second functions in cytoprotection to
the upstream regulation of mitochondrial-dependent apoptosis. These
combined features fulfill the definition of survivin as a mitotic

checkpoint required for genomic integrity and cytoprotection. They
also concluded that reduction in the nuclear pool of survivin was
sufficient to cause a composite deregulation of cell division, in which
mitotic arrest and polyploidy was one but several defects involving
centrosome replication, microtubule nucleation, and mitotic spindle
assembly/stability. This phenotype was exacerbated in cells lacking the
Cdk inhibitor, p21Waf1/Cip1, suggesting that unbridled Cdk activity,
most notable Cdk2/4/6, cooperates with loss of survivin in
deregulating the proper assembly of a bipolar mitotic apparatus [8].

A novel aspect of the survivin mitotic checkpoint uncovered was its
independence on p53 [3]. Although it was previously demonstrated
that survivin is one of the few known genes transcriptionally repressed
by p53 [5,6], loss of survivin resulted in up-regulation of the p53
downstream transcriptional target p21Waf1/Cip1, which also
participates in p53-dependent G2/M arrest, via increased p53
expression and/or activity. It is established that p53 functions in cell
cycle arrest at both G1/S and G2/M transitions [33] and that this
pathway is essential for genomic integrity [34]. It has been suggested
that survivin may function as a novel relay of cell division defects that
activates p53-dependent responses in mitotically abnormal cells, thus
limiting their progression to aneuploidy. This is consistent with the role
of p53 in limiting DNA endoreduplication and aneuploidy after
spindle damage and suggests that p53-dependent repression of the
survivin gene [5,6] may further integrate this checkpoint to lower an
anti-apoptotic threshold in mitotically arrested cells (8).

An apoptosis inhibitor, survivin, has recently been identified. Unlike
other members of the bcl-2 and IAP gene families, survivin is
selectively expressed in all the most human cancers but not in normal
adult tissues [15].

The data presented define a novel role of survivin in the regulation
of mitochondrial-dependent apoptosis, independently of p53. At
present, we can only speculate as to the mechanistic links between
survivin and mitochondrial apoptosis. This may involve modulation of
an upstream caspase that perturbs mitochondrial function, i.e.
caspase-2, or, alternatively, a direct effect on mitochondria, as recently
proposed for one of the alternatively spliced survivin isoforms. Studies
also appear to pinpoint the cytoprotective function of survivin to its
cytosolic pool. Intriguingly, cytosolic, but not nuclear survivin has
been shown to be phosphorylated [8].

In the study of Zhang et al., they suggested a novel cellular/tissue
mechanism for initiation of colon tumorigenesis, a mechanism that
suggests how APC mutation, the initiating molecular event in CRC,
leads to abnormalities at cellular and tissue levels. In crypts containing
mutant APC, survivin expression may become constitutive, thereby
inhibiting apoptosis. In this case, mutant stem cell progeny would tend
to maintain their natural, stem-cell-like phenotype as they migrate up
the crypt. Thus, constitutive expression of survivin prevents apoptosis,
contributes to cellular immortality, and may be a key contributing
mechanism in early colonic tumorigenesis [17].

Speliotes et al., also proposed that human survivin may affect
chromosomal and spindle processes and perhaps tumorigenesis via an
evolutionarily conserved interaction with Aurora-like kinases [35].

In the present study, we tried to focus on the role of survivin – for
the first time – in one of important cutaneous neoplasia MF
(Cutaneous T-Cell Lymphoma). We found that survivin gene
expression and survivin protein level was significantly high in patients
with MF cases if compared to normal subjects which suggests a
functional role of survivin in the pathogenesis of Cutaneous T-cell
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lymphoma in the same way it induces other cancers. Also, we have
found that the survivin gene expression and its protein differ according
to the site of the lesions, where the survivin gene expression showed its
highest level in the back lesion and its lowest level in the chest lesion.
While the survivin protein level showed its highest level in the lower
limb lesion and its lowest level in the back lesion. We couldn’t find an
appropriate explanation for such findings.

Also, we found that survivin expression is not too much affected by
the number of the lesions, as the difference between the survivin gene
and protein expression in patients with single or multiple lesions is not
striking.

Meanwhile, we found that survivin expression is influenced by sex
of the patients. The level of survivin gene and protein expression is
significantly higher in males than in females.

We have also found that, there was no significant correlation
between the survivin gene and protein expression on one hand and age
of the patients, size of the lesions on the other hand. Although there
was no significant correlation between survivin gene expression and
disease duration; the level of survivin protein expression is significantly
affected by disease duration where the level increased with the increase
in the disease duration.

In our study, we could not find a significant correlation between
survivin gene expression and its protein level in the examined cases.
Unfortunately, we could not find other reports or studies that could
support, contradict nor explain our findings.

In summary, we have demonstrated that surviving targeting is an
effective means to activate p53-dependent responses, block cell
proliferation, and induce apoptosis resulting from survivin ablation
reinforces the suitability of targeting survivin for novel cancer
therapeutics [10], whose efficacy would not be affected by the p53
status of the tumor. Although the independent regulation of distinct
surviving subcellular pools calls for caution in interpreting results of
RNA ablation [21,24], the data presented here position the survivin
pathway as a novel checkpoint mechanism at the interface between
mitotic progression and apoptosis control.

Predictive and prognostic detection of survivin has been
implemented in some types of cancer, and strategies for targeting
surviving as a new cancer treatment are underway. Our data help to
explain a previously unidentified aspect of the role of survivin in one of
important cutaneous neoplasm (cutaneous T-cell lymphoma; mycosis
fungoides).

We hope that in the near future further studies will be conducted to
highlight the role of survivin in different skin neoplastic disorders
which could influence the therapeutic strategies targeting survivin as a
new cancer treatment for such neoplasms.
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