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Abstract
AIM: To investigate the association of Rab27A and 
Rab27B expression with clinicopathological characteris-
tics and prognosis of hepatocellular carcinoma (HCC).

METHODS: We used reverse transcription polymerase 
chain reaction (RT-PCR), real-time PCR, and Western 
blotting to detect Rab27A and Rab27B mRNA and pro-
tein expression in 5 human HCC lines and the immor-
talized hepatic HL-7702 cell line. We further examined 
148 primary HCC samples matched with adjacent nor-
mal tissue and 80 non-HCC specimens by immunohis-
tochemistry to evaluate the correlation of Rab27A and 
Rab27B expression with clinicopathological features 
and prognosis.

RESULTS: Our data showed that Rab27A and Rab27B 

were differentially expressed in cell lines and primary 
HCC tumors. Rab27A mRNA and protein were detected 
in 67% (4/6) of human cell lines and 80% (4/5) of HCC 
cell lines, while Rab27B was found in 50% (3/6) of hu-
man lines and 40% (2/5) of HCC lines. Rab27A expres-
sion was higher in primary HCC (46.2%, 66/143) than 
in matched adjacent tissue (24.3%, 33/136, P  < 0.001), 
whereas immunopositivity for Rab27B was lower in pri-
mary HCC (57.4%, 81/141) than in matched adjacent 
tissue (87.5%, 119/136, P  < 0.001). Analysis of clini-
copathological characteristics of 148 HCC specimens 
revealed significant correlations between Rab27A and 
Rab27B expression and tumor tumor-node-metastasis 
(TNM) classification (P  = 0.046 and P  = 0.027, respec-
tively), and between strong Rab27A expression and tu-
mor differentiation grade (P  = 0.008). Survival analyses 
revealed that patients with Rab27A+ or Rab27B+ tumors 
had significantly reduced overall survival compared with 
that of patients with Rab27A- or Rab27B- tumors (P  = 
0.015 and P  = 0.005, respectively). Risk analyses re-
vealed that Rab27B+ and TNM Ⅲ-Ⅳ were independent 
poor prognosis factors associated with a 3.36- and 3.37- 
fold higher relative risk of death, respectively.

CONCLUSION: Rab27A and Rab27B expression were 
closely correlated with tumor progression and can be 
valuable prognostic indicators for HCC patients.

© 2012 Baishideng. All rights reserved.
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Wang et al[27] showed that Rab27A is associated with the 
invasive and metastatic potential of  human breast cancer 
cells. Overexpression of  Rab27A protein in breast cancer 
cells altered the cell cycle and increased the invasive and 
metastatic abilities both in vitro and in vivo. However, in 
another study, it was shown that Rab27B, not Rab27A, 
regulates invasive growth and metastasis in ER-positive 
breast cancer cell lines, with increased expression associ-
ated with poor prognosis in humans[28]. Despite the link 
between Rab27 and breast cancer, alterations in Rab27 
expression have yet to be explored in other tumor types.

During a previous study of  vesicle transport and 
metastasis in gastric cancer and colorectal cancer (unpub-
lished data), we found a significant correlation between 
Rab27A and Rab27B expression and clinicopathological 
characteristics and prognosis. We then examined Rab27A 
and Rab27B expression in HCC to determine if  a similar 
correlation was present. To accomplish this, we evaluated 
the expression of  Rab27A and Rab27B mRNA and pro-
tein in 5 HCC cell lines and the human hepatic HL-7702 
cell line. Additionally, we performed parallel immunohis-
tochemical staining of  Rab27A and Rab27B in 148 pri-
mary HCCs in order to analyze the association with clini-
copathological characteristics and clarify the distinct roles 
of  Rab27A and Rab27B in the progression of  HCC.

MATERIALS AND METHODS
Patients and tissues 
One hundred forty-eight HCC specimens and 80 non-
HCC specimens were collected from 182 men and 46 
women (age, 29-72 years; mean ± SD, 51.6 ± 8.9 years) 
who were inpatients at the PLA General Hospital, Bei-
jing, China, from 2005 to 2009. Survival data were avail-
able for 120 patients; 52 of  120 patients (43.3%) died of  
cancer metastasis or local recurrence after surgery. Patient 
data are shown in Table 1. All patients underwent surgery, 
and no patients had received chemotherapy or radiation 
therapy. Tissue microarray blocks containing formalin-
fixed and paraffin-embedded human tissues were con-
structed in our laboratory as described previously[29]. Tu-
mor stage was classified according to the American Joint 
Committee on Cancer tumor-node-metastasis (TNM) 
classification. The study was approved by the Research 
Ethics Boards of  the hospitals, and informed consent 
was obtained from all patients.

Cell lines and cell culture
The human HCC cell lines MHCC97L and MHCC97M3 
were a kind gift from Professor Ye SL (FuDan University, 
Shanghai). Cell lines BEL-7402, Huh-7, SMMC-7721 
and HL-7702 were routinely cultured in our laboratory. 
HL-7702 was cultured in Roswell Park Memorial Institute 
medium (RPMI 1640, Gibco, Grand Island, NY, United 
States), supplemented with 20% fetal bovine serum (FBS; 
Gibco). BEL-7402 and SMMC-7721 cell lines were cul-
tured in RPMI 1640 medium supplemented with 10% fe-
tal bovine serum. The remaining cell lines were cultured 
in Dulbecco’s modified Eagle’s medium (DMEM, Gibco) 
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INTRODUCTION
Primary hepatocellular carcinoma (HCC) is one of  the 
top 10 most frequent tumor types globally, carrying a high 
mortality rate and accounting for more than 1 million 
deaths annually[1]. The identification of  novel biomarkers 
correlating with HCC progression is critical in order to 
optimize treatment strategies. A large body of  evidence 
indicates that vesicle trafficking and exocytosis are im-
portant in tumorigenesis, with many reports implicating 
the Rab family of  proteins[2-4]. Rabs are a ubiquitously 
expressed family of  small (20-29 kDa) monomeric Ras-
like GTPases[5] composed of  more than 60 mammalian 
members, each thought to localize to a distinct subcellular 
organelle. Rabs function as molecular switches, oscillat-
ing between GTP- or GDP-bound conformations, which 
enables them to reversibly recruit GTP-dependent effec-
tors and elicit their regulatory functions at multiple stages 
of  vesicular transport[6]. Rab27A and Rab27B constitute 
the Rab27 subfamily and share 71% identity[7]. Rab27A is 
expressed in a wide variety of  secretory cell types, includ-
ing exocrine, endocrine, ovarian, and hematopoietic cells, 
most of  which function specifically in regulated exocytic 
pathways[8,9]. Loss-of-function mutations in the human 
Rab27A gene result in Griscelli syndrome, a rare autoso-
mal disorder characterized by a combination of  partial 
cutaneous albinism and severe immunodeficiency[10,11]. Its 
clinical picture appears to be the manifestation of  defects 
in 2 specialized lysosome-related organelles: the failure to 
distribute melanosomes in melanocytes and the inability 
to release the contents of  lytic granules in cytotoxic T 
lymphocytes[12]. In contrast to Rab27A, Rab27B expres-
sion is much more restricted, and is mainly expressed in 
platelets, the stomach, large intestine, pancreas, pituitary, 
and bladder[13-16]. Unlike Rab27A, Rab27B has not been 
well characterized, and no human disease or animal strain 
with mutations in the Rab27B gene has been identified[8].

Several members of  the Rab family have been well 
studied in cancer. Rab25, for example, has been shown 
to decrease apoptosis as well as increase the prolifera-
tion and aggressiveness of  ovarian and breast cancer[17-19]. 
Increased expression of  Rab25 has also been noted in 
prostate cancer[20], transitional cell carcinoma of  the blad-
der[21], and in colon cancer cells[22]. Hou et al[23] showed 
that the Rab23 gene is over-expressed in gastric cancer, 
and has an important role in invasion. In addition, Rab11, 
Rab4, Rab14 and Rab35, among others, have been stud-
ied in various cancers[24]. However, research on Rab27 in 
cancer has been limited, and focused exclusively on breast 
cancer. These studies have shown that Rab27A, along 
with several other metastasis-associated genes, have ves-
icle trafficking roles, and were differentially expressed in 
murine xenograft models of  breast cancer metastasis[25,26]. 



1808 April 21, 2012|Volume 18|Issue 15|WJG|www.wjgnet.com

supplemented with 5% FBS. All media contained 100 
units/mL penicillin and 100 μg/mL streptomycin. All 
cell lines were maintained at 37 ℃ in 5% CO2.

Tissue microarray immunohistochemistry
Antigen retrieval was performed for 2.5 min in citrated 
buffers using a pressure cooker. A mouse monoclonal 
antibody specific to human Rab27A (diluted 1:50; cat. 
ab55667, Abcam, United Kingdom) was incubated on 
the sections for 36 h at 4 ℃, followed by incubation with 
a rabbit anti-Rab27B polyclonal antibody (diluted 1:100; 
cat. 13412-1-AP, Proteintech Group, United States) over-
night at 4 ℃. The rest of  the immunohistochemistry 
(IHC) procedure has been previously described[30]. Fewer 
than 5% specimens were missing from the tissue micro-
arrays. Phosphate buffered saline was substituted for the 
primary antibodies for a general negative control. All sec-
tions were examined microscopically in a blinded fashion 
and scored by 2 independent pathologists. Rab27A and 
Rab27B IHC signal was scored on the following scale, 
taking into account both the proportion of  cells stained 
and the intensity of  staining in those cells: score 0: Weak 
or absent cytoplasmic staining, with less than 5% of  
cancer cells showing Rab27A or Rab27B localized on 
the plasma membrane; score 1: Cytoplasmic staining and 
between 5% and 30% of  cancer cells showing Rab27A or 
Rab27B localized prominently on the plasma membrane; 
score 2: Cytoplasmic staining and more than 30% of  
the cancer cells containing Rab27A or Rab27B localized 
prominently on the membrane.

Reverse transcription-polymerase chain reaction and 
real-time polymerase chain reaction
Total RNA was extracted from cell lines using TRIzol 
(Qiagen, United States). The prepared RNA (5 μg) was 
mixed with oligo-dT primers and reverse-transcribed with 
MMLV reverse transcriptase (Promega, United States) for 
60 min at 37 ℃, followed by polymerase chain reaction 
(PCR) amplification with specific primers for Rab27A (F,5’
-GAAGCCATAGCACTCGCAGAG-3’,R,5’-ATGAC-
CATTTGATCGCACCA-3’) or Rab27B (F,5’-TGC-
GGGACAAGAGCGGTTCCG-3’,R,5’-GCCAGTTCCC-
GAGCTTGCCGTT-3’). PCR amplification was performed 
in 20 μL using a thermocycler (Biometra, Germany) with 
the following PCR program: pre-denaturation for 3 min 
at 94 ℃, denaturation for 45 s at 94 ℃, annealing for 45 s 
at 56 ℃, extension for 45 s at 72 ℃, and a final elongation 
at 72 ℃ for 10 min. β-Actin served as an internal positive 
control. PCR was performed for 24-30 cycles (β-actin 24 
cycles; Rab27A 28 cycles; Rab27B 30 cycles). PCR products 
were analyzed by electrophoresis on a 1.5% agarose gel, 
and band intensity was measured directly on an Alphaim-
ager 2200 system (Alpha Innotech, San Leandro, CA). Real-
time PCR reactions were carried out using Applied Biosys-
tem’s 7500 QPCR System (ABI, Foster, CA). Results were 
normalized to individual β-actin expression, and data were 
analyzed according to the relative standard curve. Melting 
curves for each PCR reaction were generated to ensure the 
purity of  the amplified products.

Table 1  Rab27A status in relation to clinicopathological fea-
tures in patients with hepatocellular carcinoma  (%)

No. of 
cases

Positive Negative P  
value

Rab27A clinicopathological features
   All patients 148    
   Gender     
      Male 108 (75.5) 47 (43.5) 61 (56.5)  
      Female   35 (24.5) 19 (54.3) 16 (45.7) NS
   Age at diagnosis     
      < 60 116 (81.1)  51 (44)  65 (56)  
      ≥ 60   27 (18.9) 15 (56.6) 12 (43.5) NS
   Carcinoma and adjacent tissue     
      Carcinoma tissue 143 (51) 66 (46.2) 77 (53.8)  
      Adjacent tissue 136 (49) 33 (24.3) 103 (75.7) < 0.001
   Hepatic and cirrhosis tissue     
      Normal hepatic tissue   40 (44.4)  10 (25)  30 (75)  
      Hepatitis and cirrhosis tissue   50 (55.6)  13 (26)  37 (74) NS
   Degree of differentiation     
      Well   39 (27.3) 2 (5.1) 37 (94.9)  
      Moderate   91 (63.6) 9 (9.9) 82 (90.1)  
      Poor 13 (9.1)   5 (38.5)   8 (61.5)  0.0081

   TNM classification     
      Stage Ⅰ/Ⅱ 106 (74.1) 41 (38.7) 65 (61.3)  
      Stage Ⅲ/Ⅳ   37 (25.9) 25 (67.7) 12 (32.4) 0.002
   HBV     
      Negative   26 (19.4) 10 (38.5) 16 (61.5)  
      Positive 108 (80.6) 53 (49.1) 55 (50.9) NS
   AFP     
      Negative   42 (32.5) 15 (35.7) 27 (64.3)  
      Positive   88 (67.7) 43 (48.9) 45 (51.1) NS
   Type of hepatoma     
      Nodular   84 (66.7) 39 (46.4) 45 (53.6)  
      Massive   33 (26.2) 12 (36.4) 21 (63.6)  
      Diffuse   9 (7.1)   5 (55.6)   4 (44.4) NS
Rab27B clinicopathological features
   All patients 148    
   Gender     
      Male 106 (75.2) 61 (57.5) 45 (42.5)  
      Female   35 (24.8) 20 (57.1) 15 (42.9) NS
   Age at diagnosis     
      < 60 114 (80.9)  65 (57)  49 (43)  
      ≥ 60   27 (19.1) 16 (59.3) 11 (40.7) NS
   Carcinoma and adjacent tissue     
      Carcinoma tissue 141 (51) 81 (57.4) 60 (42.6)  
      Adjacent tissue 136 (49) 119 (87.5) 17 (12.5) < 0.001
   Hepatic and cirrhosis tissue     
      Normal hepatic tissue 40 (44) 29 (72.5) 11 (27.5)  
      Hepatitis and cirrhosis tissue 50 (56)  38 (76)  12 (24) NS
   Degree of differentiation     
      Well   39 (27.5) 26 (66.7) 13 (33.3)  
      Moderate   89 (63.4) 49 (53.9) 41 (46.1)  
      Poor 13 (9.2)   8 (61.5)   5 (38.5) NS
   TNM classification     
      Stage Ⅰ/Ⅱ  103 (73) 51 (49.5) 52 (50.5)  
      Stage Ⅲ/Ⅳ 38 (27) 30 (78.9)  8 (21.1) 0.002
   HBV     
      Negative   27 (19.9)  17 (63)  10 (37)  
      Positive 109 (80.1) 59 (54.1) 50 (45.9) NS
   AFP     
      Negative   43 (33.6) 23 (53.5) 20 (46.5)  
      Positive   85 (66.4) 49 (57.6) 36 (42.4) NS
   Type of hepatoma     
      Nodular   84 (66.7) 40 (47.6) 44 (52.4)  
      Massive   33 (26.2) 15 (45.5) 18 (54.5)  
      Diffuse   9 (7.1)   6 (66.7)   3 (33.3) NS

1Comparing the strong positive group with the other groups. TNM: Tumor-
node-metastasis; NS: Not significant; HBV: Hepatitis B virus; AFP: Alpha 
fetoprotein.
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Western blotting
Equal amounts of  protein were electrophoresed on a 
12% sodium dodecylsulfate polyacrylamide gel electro-
phoresis gel and transferred to a polyvinylidene difluoride 
membrane using standard techniques. Immunoreactivity 
was tested with anti-Rab27A (diluted 1:100; cat. ab55667, 
Abcam, United Kingdom) or anti-Rab27B (diluted 1:1200; 
cat. 13412-1-AP, Proteintech Group, United States) anti-
bodies. Nonspecific binding was blocked by a 5% fat-free 
milk solution. Rab27A and Rab27B proteins were detect-
ed by an enhanced chemiluminescence system (Amersham 
Pharmacia Biotech).

Statistical analysis
Statistical analyses were performed using the SPSS soft-
ware package (version 16.0; SPSS Inc., United States). 
The χ 2 test was used to evaluate relationships between 
clinicopathological variables and Rab27A and Rab27B 
expression. Kaplan-Meier survival analysis with the lo-
grank test was used to evaluate the prognosis of  patients 
according to their levels of  Rab27A and Rab27B expres-
sion. Multivariate analysis was performed with the Cox 
proportional hazards regression model to assess the effe
cts of  different variables on patient survival. Differences 
were considered significant at P < 0.05.

RESULTS
Expression of Rab27A and Rab27B in hepatocellular 
carcinoma cell lines
Rab27A and Rab27B mRNA and protein expression 
were examined in 5 HCC cell lines and the human he-
patocyte line HL-7702. As shown in Figure 1, Rab27A 
mRNA and protein were detected in all 6 cell lines, 
though at very low intensities in some cell lines, whereas 
Rab27B was more differentially expressed. Rab27A pro-

tein and mRNA were highly expressed in 67% (4/6) of  
all cell lines and 80% (4/5) of  HCC cell lines; Rab27B 
protein and mRNA were highly expressed in 50% (3/6) 
of  all cell lines and 40% (2/5) of  HCC cell lines. Inter-
estingly, Rab27A expression was weaker in the low meta-
static cell line MHCC97L than in the high metastatic cell 
line MHCC97H, whereas Rab27B expression was higher 
in MHCC97L than in MHCC97H. In addition, Rab27A 
had only negligible expression in the immortal human 
hepatocyte line HL-7702, while Rab27B was moderately 
expressed.

Rab27A and Rab27B expression in primary 
hepatocellular carcinoma specimens
To determine Rab27A and Rab27B expression in HCC 
specimens, IHC was performed on tumor tissue, tumor-
adjacent normal tissue, unrelated normal hepatic tis-
sue, and hepatitis or cirrhosis tissues. In primary HCC 
tumors, Rab27B and Rab27A were detected in 57.4% 
(81/141) and 46.2% (66/143) of  specimens, respectively 
(Table 1, Figure 2). In adjacent tissue, Rab27A expression 
was less apparent, with significantly less positivity (24.3%, 
33/136) than that in HCC specimens (P < 0.001); how-
ever, Rab27B showed strong immunopositivity (87.5%, 
119/136), with significantly higher expression than that 
in HCC specimens (P < 0.001). In addition, we found no 
differences in immunostaining for Rab27A and Rab27B 
between normal (n = 40) and hepatitis or cirrhosis tis-
sues (n = 50), excluding the possibility that alterations in 
Rab27A and Rab27B expression in primary HCC tumors 
were caused by hepatitis or liver cirrhosis (Table 1). 

Association of Rab27A and Rab27B expression in hepatocel-
lular carcinoma specimens with clinicopathological features
Analysis of  the clinicopathological characteristics of  the 

Figure 1  Detection of Rab27A and Rab27B mRNA and protein in 6 human cell lines. A and C: Reverse transcription polymerase chain reaction (RT-PCR) and 
real-time PCR, respectively, of Rab27A in 5 hepatocellular carcinoma cell lines and the human HL-7702 line; D and F: RT-PCR and real-time PCR, respectively, of 
Rab27B; B and E: Western blotting of Rab27A and Rab27B protein levels, respectively. β-actin served as an internal control.
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148 HCC specimens revealed significant correlations 
between Rab27A and Rab27B expression and tumor 
TNM classification (P = 0.046 and P = 0.027, respec-
tively; Table 1), as well as strong Rab27A expression with 
tumor differentiation (P = 0.008, Table 1). Moreover, 
there was a statistically significant correlation between the 
expression of  Rab27A and Rab27B in HCC (P = 0.017; 
r = 0.192). However, we found no relationship between 
Rab27A or Rab27B positivity and hepatitis B virus (HBV) 
status, alpha fetoprotein level, or type of  hepatoma. Fur-
ther subdivision of  the HCC specimens using Rab27A 
and Rab27B expression as covariables (i.e., Rab27A-/
Rab27B-, Rab27A-/Rab27B+, Rab27A+/Rab27B-, and 
Rab27A+/Rab27B+ specimens) showed no significant 
differences between the 4 groups in relation to clinico-
pathological features (data not shown).

Survival analyses of patients according to Rab27A and 
Rab27B expression status after surgery
Survival data were available for 120 patients. The overall 
1-year survival rate was 71%. Patients with Rab27A+ or 
Rab27B+ tumors had significantly reduced overall survival 
compared with that of  patients with Rab27A- or Rab27B- 

tumors (P = 0.015 and P = 0.005, respectively; Figure 
3A and B). Subsequently, we analyzed the survival curves 
of  the 4 groups according to the expression status of  
Rab27A and Rab27B. Patients with Rab27A-/Rab27B- 
tumors had the longest survival, with the Rab27A+/
Rab27B- group showing a similar survival curve; the 
Rab27A-/Rab27B+ group had lower survival, while the 
Rab27A+/Rab27B+ group had the poorest survival (P = 
0.003, Figure 3C). 

To determine relative risk, we analyzed the data with 

A B

C D

E F

Figure 2  Differential expression of Rab27A and Rab27B in hepatocellular carcinoma patients. A: Positive staining of Rab27A in hepatocellular carcinoma (HCC) 
tissue; B: Negative staining of Rab27A in adjacent tissue; C: Negative staining of Rab27B in HCC tissue; D: Positive staining of Rab27B in adjacent tissue; E and F: 
Positive staining of Rab27A and Rab27B, respectively, in the same HCC tissue. Both Rab27A and Rab27B were observed in the cytoplasm and plasma membrane of 
human cells. Original magnification × 100; the inset boxes are at original magnification × 400.

Dong WW et al . Rab27A/B predicts prognosis of HCC



1811 April 21, 2012|Volume 18|Issue 15|WJG|www.wjgnet.com

a Cox proportional hazards model using tumor differen-
tiation grade, TNM stage, HBV status, hepatoma type, 
and Rab27A and Rab27B expression status as covariates. 
The positive expression of  Rab27B as well as TNM Ⅲ-
Ⅳ were independent poor prognosis factors associated 
with a 3.36- and 3.37-fold higher relative risk of  death, 
respectively (95% CI, 1.33-8.5 and 1.391-8.186; P value, 
0.01 and 0.007, respectively).

DISCUSSION
To the best of  our knowledge, this is the first study inves-
tigating the expression of  Rab27A and Rab27B in a large 

series of  HCC patients. Utilizing RT-PCR, real-time PCR, 
Western blotting, and IHC, we found that Rab27A and 
Rab27B were strongly associated with tumor TNM stage 
and may serve as useful biomarkers to monitor the clini-
cal course of  patients with HCC. Although the expres-
sion of  Rab27A and Rab27B was closely related, Rab27B 
seemed to play a key role in determining prognosis.

Our results revealed that Rab27A and Rab27B were 
differentially expressed in HCC cell lines and tissue speci-
mens; this indicates that Rab27A and Rab27B may be 
related to malignant transformation in this carcinoma. 
In the present study, we found that Rab27A and Rab27B 
were expressed in the cytoplasm and plasma membrane 
of  hepatic cells. Rab27A was expressed at higher levels in 
primary HCC than in matched adjacent tissue, whereas 
Rab27B expression was lower in primary HCC than in 
matched adjacent tissue. In accordance with these data, 
Rab27A and Rab27B mRNA and protein were differ-
entially expressed in the 6 human cell lines. The results 
from the tissue specimens were mirrored in the immortal 
human hepatocyte line HL-7702, low metastatic cell line 
MHCC97L, and high metastatic cell line MHCC97H. In 
addition, Rab27A mRNA and protein were expressed 
in all 6 cell lines, albeit at different intensities, whereas 
Rab27B was differentially expressed; this finding is con-
sistent with the findings of  previous studies that Rab27A 
is more widely expressed than Rab27B.

We further analyzed the association between Rab27A 
and Rab27B expression and clinicopathologic variables 
utilizing IHC. In HCC specimens, positive expression of  
Rab27A and Rab27B was strongly correlated with stage 
Ⅲ/Ⅳ, while negative expression was correlated with 
stage Ⅰ/Ⅱ. Furthermore, strong expression of  Rab27A 
(score 2) also correlated with tumor differentiation. Our 
study is the first to identify that Rab27A and Rab27B 
strongly correlate with tumor progression, and provides 
evidence that Rab27A might function in cell differentia-
tion. Previous research demonstrated that when Rab27A 
effectors are bound by another protein, Rab27B plays 
an important role in the regulation of  many secretory 
mechanisms[31]. Another study showed that Rab27A and 
Rab27B play both redundant and distinct roles in regulat-
ing the secretion and released quantity of  platelet dense 
granules[9]. In agreement with these studies, our results 
provide evidence that Rab27A and Rab27B may have 
redundant and distinct functions. In addition, numerous 
studies have demonstrated that tumor cells use exosomes 
(endosome-derived membrane vesicles) to communicate 
with surrounding tissues and immune cells, creating a 
suitably immunosuppressive microenvironment for tumor 
growth, invasion, and metastasis[32-35]. We hypothesize that 
Rab27A and Rab27B are associated with tumor progres-
sion because of  their functions as transport vesicles.

Our study also showed that patients with Rab27A+ or 
Rab27B+ tumors had significantly reduced overall survival 
compared with that of  patients with Rab27A- or Rab27B- 

tumors. Moreover, patients with Rab27A-/Rab27B- tu-
mors had the longest survival, while those with Rab27A+/ 
Rab27B+ tumors had the poorest survival. An analysis of  

Figure 3  Kaplan-Meier overall survival analysis of Rab27A and Rab27B 
in hepatocellular carcinoma patients. A: Survival analysis of hepatocellular 
carcinoma patients by expression of Rab27A; B: Survival analysis by expres-
sion of Rab27B; C: Survival analysis with expression of Rab27A and Rab27B 
as covariables.
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the tumor variables as risk factors showed that Rab27B+ 
and TNM Ⅲ-Ⅳ were independent poor prognosis fac-
tors, conferring a 3.36-fold and 3.37-fold greater relative 
risk of  death. These results provide further evidence that 
Rab27A and Rab27B can serve as useful biomarkers for 
determining prognosis as well as monitoring the clinical 
course of  patients with HCC. Furthermore, Rab27B is 
more useful than Rab27A as an independent prognosis 
factor.

Although studies on Rab27 in breast cancer have 
provided contradictory results, previous findings are par-
tially consistent with our results. Wang et al[27] showed that 
overexpression of  Rab27A is associated with invasive and 
metastatic potential in human breast cancer cells both in 
vitro and in vivo. However, they found no Rab27B expres-
sion in breast cancer. This discrepancy may be because 
they utilized cell lines and samples from nude mice, rather 
than human breast cancer tissue. Another study on Rab27 
and breast cancer showed that Rab27B regulates invasive 
growth and metastasis in ER-positive breast cancer cell 
lines and that increased expression is associated with poor 
prognosis in humans[28]. However, they found no expres-
sion of  Rab27A in normal tissue (n = 5) or primary breast 
carcinoma (n = 20), though this may have been due to the 
small sample size. Additionally, the results of  our previous 
study on gastric cancer (GC) and colorectal cancer (CRC) 
were not consistent with our HCC results. Expression 
of  Rab27A and Rab27B was much lower in primary GC 
and CRC than in adjacent mucosal tissue. Among these 
patients, those with Rab27A+/Rab27B+ tumors had the 
longest survival, while the Rab27A-/Rab27B- group had 
the poorest survival; a Cox proportional hazards model 
showed that Rab27A+/Rab27B+ expression was a protec-
tive prognosis factor in both GC and CRC (unpublished 
data). These findings show that Rab27A and Rab27B may 
have different molecular mechanisms in HCC compared 
with those in GC and CRC.

In conclusion, our study demonstrated that Rab27A 
and, to a greater degree, Rab27B were correlated with 
tumor progression and may serve as valuable prognostic 
indicators for HCC patients. However, further investiga-
tion is required to determine the molecular mechanism of  
Rab27A and Rab27B in HCC.
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