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Summary

Purpose: This study aimed at exploring the role of Skp2, 
p27 and Cks1 expression as prognostic factors for colorectal 
cancer (CRC) patients, and to identify a correlation between 
their expression and the cell proliferation marker Ki67.

Methods: We conducted a retrospective study on 130 pa-
tients with CRC treated with surgery and adjuvant treat-
ment at the Oncology Institute Cluj-Napoca between 2006- 
2010. The Skp2, p27, Cks1 and Ki67 immunoexpression 
was grouped from 1 to 4, according to percents of tumor 
cells with nuclear reactivity. Their correlation with overall 
survival (OS), recurrence free survival (RFS) and with the 
classical histopathological prognostic factors were ana-
lyzed. All patients had 5-year follow-up.

Results: The majority of patients had locally advanced 
TNM stages II and III. More than a half of the tumors had 
low immunoexpression of Skp2 and Cks1, and high and 
moderate p27 and Ki67 expression. Skp2 overexpression 

negatively influenced the p27 (p=0.002). Both OS and RFS 
were significantly higher in patients with moderate and 
high expression of p27 (p=0.005).  Skp2 and Cks1 overex-
pression negatively influenced OS and RFS. Skp2 overex-
pression positively correlated with TNM stage (p<0.001), 
node capsular invasion (p=0.002) and lymphovascular 
invasion (p=0.042). Ki67 expression did not correlate with 
Skp2 (p=0.88), Cks1 (p=0.67) and p27 (p=0.40), neither with 
OS (p=0.841) and RFS (p=0.84).

Conclusions: The most important prognostic factor was 
the Skp2 overexpression. It was the only protein we studied 
that correlated with the other well-known prognostic fac-
tors in CRC. The expression of Ki67 did not bring any novel 
prognostic information regarding CRC.
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Introduction

 CRC is one of the most frequent cancers world-
wide, being the third most common cancer in men 
and the second in women. It is more frequent in 
economically more developed countries, but the 
mortality is higher in the less developed ones [1].
 According to international guidelines (NCCN 
and ESMO) the therapeutic management for ad-
vanced-stage CRC is based primarily on chemo-
therapy. For early-stage the multimodality ap-

proach, including surgery, chemotherapy and 
radiotherapy (for rectal cancer), is the gold stand-
ard. However, the efficacy of current treatment 
modalities is limited, and the development of new 
molecular targeted treatments is necessary. 
 The therapeutic approach in CRC depends on 
the patients’ prognosis, based on TNM status, per-
formance status, microsatellite instability (MSI), 
age, tumor aggressiveness, all-RAS and BRAF  
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mutations and tumor location (right vs left) [2-5].
 In the last few years, after the development 
of molecular biology techniques, many transla-
tional researches were focused on the identifica-
tion of molecular and genetic factors involved in 
CRC oncogenesis [6]. The discovery of the molecu-
lar mechanisms for activation of oncogenes and 
inactivation of tumor suppressor genes can create 
the premise for targeted therapeutic approaches, 
which are much more effective and less toxic. 
 The molecular and genetic disorders that ap-
pear in the development of invasive CRC, from the 
epithelial normal mucosa, through adenoma and in 
situ carcinoma, are still poorly understood. Howev-
er, numerous studies are focused in identified cell 
cycle regulators, including cyclin, cyclin-dependent 
kinases (CDKs) and CDK inhibitory proteins. Abnor-
mal expression of the cell cycle’s regulators is man-
datory for carcinogenesis. The tumor suppressor 
protein p27, a negative regulator of cyclinE and cy-
clinA/Cdk2, which drive cells in the S phase of the 
cell cycle [6-9] is involved in cellular differentia-
tion, proliferation, apoptosis, cellular adhesion and 
growth inhibition [7,10,11]. The F-box protein Skp2 
(S-phase kinase associated protein 2), a recognition 
component for the substrate in SCF (Skp1-Cullin1-
F-box) E3 ubiquitin-ligase complex, is an important 
component of the ubiquitin-proteasome system 
(UPS) which controls the stability of the cell cycle 
regulators [12,13]. The most well-known substrate 
for Skp2 is the tumor suppressor protein p27. The 
Skp2 overexpression induces ubiquitination and 
the consecutive degradation of p27. The proteolytic 
degradation demands an efficient binding between 
Skp2 and p27, which requires the presence of the 
cyclin-dependent kinase subunit 1 (Cks1) cofactor, 
that acts like an adaptor between Skp2 and p27 
[9,14-17]. The excessive degradation of p27 may 
contribute to uncontrolled proliferation of cancer 
cells. Among p27, Skp2 is involved in degradation 
of other tumor suppressor proteins, as p21, p57, 

FOXO1 and RBL2 [6,13], having an important role 
in cell cycle regulation, cell growth, differentia-
tion, cell proliferation, metastasis, and apoptosis, 
all linked to the cancer development [6,9,10,12,13].
 This study aimed at exploring the role of 
Skp2, p27 and Cks1 expression as prognostic fac-
tors for CRC patients, and to identify a correlation 
between their expression and the Ki67 expression, 
a cell proliferation marker.

Methods

Patient selection

 After the approval of the institution’s research eth-
ics board, we conducted a retrospective study of 130 
patients with CRC treated with surgery and adjuvant 
chemotherapy, or radiochemotherapy for rectal cancer 
cases, at the Oncology Institute “Prof. Dr. Ion Chiricu-
ta”, Cluj-Napoca, from January 2006 to December 2010.  
All patients were newly diagnosed with colorectal ad-
enocarcinoma based on pathological examination and 
underwent surgical treatment in our institute. Patients 
considered eligible had to be above the age of 18 years, 
with an Eastern Cooperative Oncology Group (ECOG) 
performance status score of 0 to 1 and without previous 
treatments with cytotoxic drugs for other tumors. The 
tumor stage was classified by using the 7th edition of 
the American Joint Committee on Cancer (AJCC) stag-
ing system. After completion of treatment all patients 
were regularly monitored until death or their last visit 
at the hospital.

Immunohistochemistry

 After the procurement of formalin-fixed and paraf-
fin-embedded tissues, immunoexpression of Skp2, p27, 
Cks1 and Ki67 was scored by two pathologists, without 
knowledge of the clinical data. Four groups of various 
expression levels from 1 to 4 were defined according to 
percents of tumor cells with nuclear reactivity, respec-
tively 0-24, 25-49, 50-74 and 75-100% (Figure 1). Rab-
bit monoclonal antibodies against Skp2, p27, Cks1 and 
Ki67 were used. 

Figure 1. Different types of immunohistochemical staining of Skp2: low (A), moderate (B) and high (C).
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Statistics

 The statistical program R version 3.2.1 was used to 
perform all the analyses. Cases with immunoreactivity 
of 0 and 1 were defined as low expression, those with 2 
were defined as moderate expression, and those with 3 
or 4 as high expression. The Kaplan-Meier method was 
used to estimate OS and RFS, calculated from the date 
of surgery to the date of event. Categorical variables 
were analyzed by means of the x2 test or Fisher’s exact 
test, and the t-test or Mann–Whitney U test were used 
for continuous data.  Log-rank test was used in uni-
variate analysis for evaluate prognostic differences be-
tween groups. The Cox proportional hazards model was 
used to develop multivariate models. For all analyses, 
hazard ratios and confidence intervals were obtained at 
95% significance, and a p value <0.05 was considered 
statistically significant.

Results 

 A total of 130 patients with CRC were evalua-
ble for this study. Female to male ratio was 1:1.16.  
More than two thirds of the patients had left-sided 
tumors (82.3%). The majority of patients had lo-
cally advanced TNM stages II and III, and 19.23% 
of the cases had metastatic stage IV. Regarding 
the histology, the majority of patients had adeno-
carcinoma (85.38%) and more than a half (60.77%) 
were moderately differentiated. Lymphatic inva-
sion was seen in 55.38%, followed by perineural 
and vascular invasion. Node capsular invasion 
was encountered in 16.92%. More than half of the 
tumors had low immunoexpression of Skp2 and 
Cks1, while for the p27 and Ki67 expressions more 
than half had high or moderate expression. All pa-
tients were followed for at least 5 years. Recur-
rence occurred in 1/3 of the patients (41/130). At 
the end 41.54% patients were deceased with a me-
dian OS of 63 months (range 2-117). Patient and 
tumor characteristics are shown in Tables 1 and 2.
 From the data displayed in Table 1 it can 
be observed the correlation between OS and the 
prognostic factors currently well-known and ac-
cepted by the international guidelines for several 
years, being validated by multiple clinical stud-
ies. Thus, poorer performance status, higher TNM 
stage, lymphovascular and perineural invasion, 
positive resection margin and node capsular inva-
sion were negatively correlated with OS. In the 
studied population, no significant statistical cor-
relation was found between the histological grade 
and the OS, nor between the tumor localizations 
(left vs. right colon) and the OS. 
 Analyzing the correlation between the expres-
sion of p27 and Skp2, it was demonstrated that the 
Skp2 overexpression negatively influenced signif-
icantly the p27 expression, (p=0.002; Figure 2).

Characteristics n=130
n (%)

OS
p value

ECOG (1 vs. 0) 73/130 (56.15) 0.001

Anatomic location left side: 107/130 (82.3) 0.849

right side: 23/130 (17.7)
Location
(rectum vs. colon) 

76/130 (58.46) 0.98

TNM stage I: 7/130 (5.38) <0.001
II: 43/130 (33.08)
III: 55/130 (42.32)
IV: 25/130 (19.23)

Resection margin 
(R0 vs. R1) 

104/130 (80) 0.002

Vascular invasion
(yes vs. no) 

36/130 (27.69) 0.018

Lymphatic invasion 
(yes vs. no) 

72/130 (55.38) <0.001

Perineural invasion 
(yes vs. no) 

45/130 (34.62) <0.001

Node capsular 
invasion (yes vs. no)

22/130 (16.92) <0.001

Histologic grade 1: 23/130 (17.69) 0.979
2: 79/130 (60.77)
3: 28/130 (21.54)

Adjuvant therapy chemotherapy: 90/130 
(69.23)

N/A

chemotherapy+RT 45Gy: 
31/130 (23.85) N/A

chemotherapy+RT 50Gy: 
9/130 (6.92) N/A

Targeted therapy
(yes vs. no) 

24/130 (18.46) N/A

Recurrence
(yes vs. no) 

41/130 (31.54) <0.001

Distant metastases 
(yes vs. no) 

35/130 (26.92) <0.001

Local recurrence 
(yes vs. no) 

14/130 (10.77) 0.109

Death (yes vs. no) 54/130 (41.54) N/A
N/A: not available

Table 1. Patient characteristics

Figure 2. Correlation between p27 expression according 
to Skp2 expression (p=0.002). This Figure presents an in-
versely proportional correlation between the expression of 
Skp2 and p27. Of notice, no case was identified with both 
proteins’ overexpression. In each of the cases, if one of the 
proteins is overexpressed, the other one shows a low or 
moderate expression.
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 Both OS and RFS were statistically signifi-
cantly higher in patients with moderate and high 
expression of p27 (Figures 3 and 4), in contrast to 
Skp2 (Figure 5 and 6) and Cks1 (Figure 7) expres-
sion which were statistically significantly higher 
in cases with low immunoexpression. Regarding 
Ki67 expression, OS or RFS were not influenced by 
its immunoexpression (Table 2).
 Regarding the classical histopathological 
prognostic factors, like TNM stage, node capsu-
lar invasion and lymphovascular invasion, they 
were all significantly correlated with the expres-
sion of Skp2. A significant statistical correlation 
as well in relation to the expression of Cks1 and 
these factors, excepting the lymphatic and vascu-
lar invasion (p=0.234). No statistically significant 
correlation between these prognostic factors and 

Figure 3. Overall survival according to p27 expression 
(p=0.005).

Figure 4. Recurrence free survival according to p27 ex-
pression (p=0.04).

Figure 5. Overall survival according to Skp2 expression 
(p<0.001).

Figure 6. Recurrence free survival according to Skp2 ex-
pression (p<0.001).

Figure 7. Overall survival according to Cks1 expression 
(p<0.001).
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the expression of p27 and Ki67 was identified. 
Moreover, the histological grade was not signifi-
cantly correlated with the expression of the im-
munohistochemical markers studied. Recurrence, 
local or distant, was significantly correlated only 
with the expression of Skp2. No significant differ-
ence between the expression of these regulatory 
proteins of the cycle cell in relation to the tumor 
localization, on the right or on the left colon, was 
noted (Table 3). Also, no statistically significant 
correlation was identified between the immuno-
histochemical expression of Ki67 and the expres-
sion of the other markers studied [Skp2 (p=0.88), 
Cks1 (p=0.67) and p27 (p=0.40)].
 The impact on OS and RFS of the expression of 
the regulatory proteins of the cycle cell, grouped 
in high expression vs other (moderate+low) was 
assessed (Table 4). A statistically significant dif-
ference regarding the OS in relation to the ex-
pression of Skp2 (Figure 8) and p27 was regis-
tered (Figure 9). When the cases were grouped 
into high+moderate vs low expression, a statis-
tically significant difference arose regarding the 
OS, as well as on the expression of Skp2, p27 
on the expression of Cks1. The expression of 
high+moderate Skp2 and Cks1 negatively influ-
enced OS, while the expression of high+moderate 
of p27 positively influenced OS. RFS was nega-
tively influenced in a statistically significant man-
ner only by the expression high+moderate of Skp2
(Table 4).

Immunoexpression n=130
n (%)

OS 
p value

RFS
 p value

p27 expression high: 33/130 (25.38)
moderate: 42/130 (32.31) 

low: 55/130 (42.31)

0.005 0.04

Skp2 expression high: 25/130 (19.23)
moderate: 23/130 (17.69)

low: 82/130 (63.08)

<0.001 <0.001

Cks1 expression high: 24/130 (18.46)
moderate: 24/130 (18.46)

low: 82/130 (63.08)

<0.001 0.023

Ki67 expression high: 33/130 (25.38)
moderate: 39/130 (30)

low: 58/130 (44.62)

0.841 0.84

Table 2. Disease immunoexpression 

Correlations Skp2 Cks1 p27 Ki67

Recurrence p<0.001 p=0.23 p=0.251 p=0.828
TNM stage p<0.001 p=0.029 p=0.579 p=0.605
Node capsular invasion p=0.002 p=0.015 p=0.271 p=0.774
N stage at diagnosis (N0, N1, N2) p=0.002 p=0.044 p=0.996 p=0.622
M stage at diagnosis (M0, M1) p<0.001 p=0.003 p=0.546 p=0.178
Histologic grade p=0.694 p=0.52 p=0.702 p=0.881
Lymphovascular invasion p=0.042 p=0.234 p=0.982 p=0.86
Anatomic location, right vs left p=1 p=0.566 p=0.134 p=0.85

Table 3. Correlation between classical prognostic factors and cell-cycle regulators (Skp2, Cks1, p27) plus Ki67

Figure 9. Overall survival according to p27 expression 
(high vs other; p=0.007).

Figure 8. Overall survival according to Skp2 expression 
(high vs other; p<0.001).
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 Furthermore, when Skp2, Cks1 and p27 ex-
pressions were separately introduced to Cox 
regression multivariate analysis, after setting 
controls for gender, age, histologic tumor grade 
and TNM stage (Table 5), high and also moder-
ate Skp2 expression was evidently strongly and 
independently associated with OS. Regarding 
the expression of p27 this strongly correlated 
with OS only in the cases with high expression 
or high+moderate expression. The expression of 
Cks1 significantly correlated with OS in the cases 
with moderate or high+moderate expression. Due 
to the small number of cases with Cks1 with high 
expression we did not identify a statistically sig-
nificant difference for these cases taken separately.

Discussion 

 A malignant cell has the ability to promote 
an uncontrolled cellular growth with a higher pro-
liferation rate, most frequently due to the loss of 
apoptosis, as well as of the control over the transi-
tion from G1 to S phase of the cell cycle [10,21]. 
In a normal cell cycle, the level of p27 is elevated 

in the G0/G1 phase. After the mitogenic stimula-
tion allowing the cells to enter into the S phase, 
p27 is rapidly degraded after its phosphorylation 
at threonin-187 that marks p27 for recognition by 
the Skp2 [10,22,23].  To date, p27 is the most well-
known substrate for Skp2. An Skp2 overexpres-
sion induced ubiquitination and the consecutive 
degradation of p27 through the 26S proteasome 
degradation, promoting the cell cycle division 
[8,10,15,16,23]. The role of Cks1 in targeting p27 
was indicated by demonstrating the lack of p27 
ubiquitination in the absence of Cks1 in vitro in 
cell-free systems [24,25]. 
 Previous studies have shown that the absence 
or reduction of p27 expression can be associated 
with a poor prognosis in several types of cancer, 
including breast, prostate, lung and colon cancer 
[8,11,12,16]. In our study more than half of the 
patients had moderate or high immunoexpres-
sion of p27 (57.69%). Both OS (p=0.005) and RFS 
(p=0.04) were significantly higher in patients with 
moderate and high expression of p27. From the 
obtained data after the analysis of the impact on 
OS of the expression of p27 and after grouping 

Immunoexpression n=130
n (%)

OS 
p value

RFS
 p value

p27 expression high: 33/130 (25.38)
moderate+low: 97/130 (74.62)

0.007 0.058

p27 expression high+moderate: 75/130 (57.70)
low: 55/130 (42.30)

0.004 0.072

Skp2 expression high: 25/130 (19.23)
moderate+low: 105/130 (80.77)

<0.001 0.103

Skp2 expression high+moderate: 48/130 (36.93)
low: 82/130 (63.07)

<0.001 <0.001

Cks1 expression high: 24/130 (18.46)
moderate+low: 106/130 (81.54)

0.136 0.767

Cks1 expression high+moderate: 48/130 (36.93)
low: 82/130 (63.07)

<0.001 0.119

Table 4. Overall survival and recurrence free survival according to different percentages of immunoexpression

Immunohistochemical expression HR adjusted (95% CI) p value

Skp2 expression high vs other 5.08 (2.52 - 10.25) <0.001

Skp2 expression high+moderate vs low 19.79 (8.7 - 45.01) <0.001

Skp2 expression high vs low 21.46 (8.50 – 54.21) <0.001

Skp2 expression moderate vs low 20.73 (8.81 - 48.79) <0.001 

p27 expression high vs other 0.35 (0.15 - 0.78) 0.010 

p27 expression high+moderate vs low 0.41 (0.24 - 0.72) 0.002

p27 expression high vs low 0.24 (0.11 – 0.58) 0.001 

p27 expression moderate vs low 0.59 (0.32 - 1.08) 0.089 

Cks1 expression high vs other 1.25 (0.66 - 2.36) 0.489 

Cks1 expression high+moderate vs low  2.73 (1.52 - 4.91) <0.001

Cks1 expression high vs low 1.93 (0.96 – 3.92) 0.066 

Cks1 expression moderate vs low 3.13 (1.61 - 6.08) 0.0007 

Table 5. Multivariate analysis for overall survival according to Skp2, Cks1 and p27 expression after setting controls for 
age, gender, tumor grade and disease stage 
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the cases in low+moderate vs high expression and 
low vs moderate+high expression, it can be con-
cluded that the positive expression of p27 in the 
tumor cells significantly improved the survival. 
As shown in Table 3 we did not identify a statisti-
cally significant correlation between the classical 
prognostic factors used (TNM stage, node capsu-
lar invasion, lymphovascular invasion, histologi-
cal grade or anatomic location) and the expression 
of p27. This can support the hypothesis that the 
p27 expression is an independent prognostic fac-
tor [8,10,12]. 
 The oncogenic role of Skp2 was demonstrat-
ed in mouse models and cancer cell lines . These 
studies show that xenografts of breast and co-
lon cancer overexpressing Skp2 grow faster than 
those showing a lower level of Skp2 [11,16]. By 
analyzing mice with p27 gene mutations which 
generate a mutant p27 protein that cannot be 
bound by Skp2 showed that the Skp2-dependent 
degradation of p27 is crucial for the progression 
of adenomas to colon carcinomas [11,16]. The in-
volvement of Skp2 overexpression in metastasis 
has been reported in many solid tumors including 
CRC [8,12,26]. Skp2 overexpression has been as-
sociated with poor prognosis and low expression 
of p27 in different cancers, such as breast cancer 
[27], lung cancer [11], prostate cancer [15] and CRC 
[8,12,26]. In this study we managed to demon-
strate once again that Skp2 overexpression neg-
atively influenced the p27 expression (p=0.002) 
(Figure 2). In our cases, more than half of the 
tumors had low immunoexpression of Skp2 and 
Cks1. Both OS (p<0.001) and RFS (p<0.001) were 
negatively influenced by the Skp2 overexpression. 
In the analysis after grouping Skp2 expression in  
low+moderate vs high + low vs moderate+high ex-
pression, we demonstrated that OS was negatively 
influenced as well in the moderate+high cases as 
in those with high expression of Skp2. RFS was 
negatively influenced only in the high Skp2 ex-
pression. It was also demonstrated a proportion-
ally direct correlation, statistically significant, 
between the overexpression of Skp2 and the pres-
ence of known negative prognostic factors, such as 
advanced TNM stage, presence of node capsular 
invasion and lymphovascular invasion. Moreover, 
recurrence was more frequent in the cases with 
Skp2 overexpression (p<0.001). These data dem-
onstrate once again that Skp2 overexpression is 
a negative prognostic factor, with a great impact 
both on OS and RFS.
 In some kinds of cancer, including breast, CRC 
and gastric cancer, Cks1 expression has been dis-
covered to be an independent prognostic marker 
as it offers additional information to that given by 

Skp2 and p27 alone [8,28]. In our cases, as well, 
the expression of Cks1 was negatively correlated 
with OS (p<0.001) and RFS (p=0.023).
 Even in multivariate analysis, after setting 
controls for gender, age, histologic tumor grade 
and TNM stage (Table 5) it was demonstrated that 
immunoexpression of  Skp2, p27 and Cks1 was 
strongly and independently associated with OS. 
 No statistically significant difference between 
the expression of regulatory proteins of the cell 
cycle and the tumor localization (right or left co-
lon) was identified (Table 3). Also, no statistically 
significant correlation was noted between the im-
munohistochemical expression of Ki67 and the 
expression of the other studied markers: Skp2 
(p=0.88), Cks1 (p=0.67) and p27 (p=0.40). The ex-
pression of Ki67 did not significantly correlate 
with either OS or RFS. Moreover, no significant 
correlation between Ki67 and already known 
prognostic factors was registered. Thus, we con-
sider that the expression of Ki67 does not bring 
any novel prognostic information regarding CRC. 
 Finally, we can assert that in this study, the 
most important prognostic factor was the overex-
pression of Skp2. Skp2 had influenced OS and RFS. 
It was the only protein we studied that was also 
correlated with the other well-known prognos-
tic factors in CRC. Thus, the present study could 
be added to other already published studies that 
have demonstrated the prognostic importance of 
Skp2 overexpression in CRC, as well by p27 down-
regulation as by the correlation to other negative 
prognostic factors for OS and RFS. Moreover, we 
consider that routine testing of Skp2 expression 
would bring new information regarding the prog-
nosis in CRC, especially in locally advanced cases, 
and, no doubt, that developing molecular-targeted 
anti-Skp2 therapies would be of great necessity.
 The first steps in developing anti-Skp2 thera-
pies have started to appear after understanding 
the role of the ubiquitin proteasome system in cell 
cycle regulation and the importance of enzymatic 
reactions that promote the 26S proteasome degra-
dation. Hence, different molecules from ubiquitin 
proteasome system become an important pharma-
cological target for the development of new tar-
get therapies in cancer [29]. In preclinical studies 
the treatment of CRC cell lines with Bortezomib, 
a proteasome inhibitor, has resulted in stabilizing 
and increasing the p27 level via downregulation 
of Skp2. These cells showed cell growth arrest and 
enhancement of apoptosis [30]. Adding 5-fluoro-
uracil to Bortezomib determined an apoptotic re-
sponse considerably higher, pointing to a poten-
tial synergism between classical chemotherapy 
and proteasome inhibitors [30].
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 As a consequence of the preclinical studies, 
some phase II studies using Bortezomib in solid 
tumors were conducted, including CRC patients. 
Bortezomib was used in association with other 
chemotherapy agents, like Irinotecan, Gemcita-
bin, Taxanes and Platinum agents, but there was 
no meaningful positive response [31-33]. Maybe, if 
these studies had included only patients with Skp2 
overexpression we could have expected promising 
results. Moreover, using a selective Skp2 inhibi-
tor and not a proteasome inhibitor, results could 
be more resonant. Multiple studies have demon-
strated that Skp2 downregulation induces p27 sta-
bilization and inhibits the development of colon 
cancer cells line [34,35]. Consequently, the devel-
opment of targeted Skp2 inhibitors would have a 
great impact on anticancer therapy, including CRC.

Conclusions

 Skp2 overexpression is a very important 
prognostic factor in CRC. It was the only pro-
tein studied that correlated with the other well-
known prognostic factors in CRC. Its routine test-
ing can bring important prognostic information, 
especially in locally advanced stages. Moreover, 
the discovery of targeted anti-Skp2 therapy can 
bring promising results in CRC patients overex-
pressing Skp2. Also, the expression of Ki67 does 
not bring any novel prognostic information re-
garding CRC.
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