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ABSTRACT 
 
Objective: Lysosome associated protein transmembrane 4 beta (LAPTM4B) was originally identified as a gene in 

human hepatocellular carcinoma (HCC). It was successfully cloned by fluorescence differential display, rapid 
amplification of cDNA ends (RACE) and reverse transcription polymerase chain reaction (RT-PCR). Previous study 
showed that the novel gene played an important role in the occurrence, development, migration and prognosis of 
tumors. Pancreatic cancer is an aggressive malignancy with the majority of patients dying within one year after 
diagnosis. This study tries to find out the relationship between lysosome associated protein transmembrane 4 beta gene 
polymorphism and the susceptibility of pancreatic cancer. 

Methods: A case-control study was conducted in China, including 58 pancreatic cancer cases and 156 healthy 
controls. Human genomic DNA was used as the template, polymerase chain reaction (PCR) was used to detect the 
distribution of LAPTM4B genotype. Analyses Odds ratio (OR) and corresponding 95% confidence interval (95%CI) 
with logistic regression were performed. 

Results: Two alleles of LAPTM4B generated three kinds of genotypes in population, *1/1, *1/2, and *2/2. The 
genotype frequency of *1/1, *1/2 and *2/2 in the pancreatic cancer group were 41.4%, 44.8% and 13.8% respectively, 
which were not significantly different from those of healthy group (47.4%, 42.9%, 9.6%) (P=0.773, P=0.291). Also the 
*2 allele frequency of LAPTM4B among pancreatic cancer had no significantly difference with the controls (P=0.354). 
When compared to the *1 allele, the people with *2 allele had no increased risk of pancreatic cancer. 

Conclusion: The gene polymorphism of LAPTM4B may not influence the susceptibility of pancreatic cancer. 
 

Key words: Polymorphism; Lysosome associated protein transmembrane 4 beta; Pancreatic cancer; 
Susceptibility 

 
 

 
INTRODUCTION 

 
The prevalence of pancreatic cancer has 

increased dramatically over the past decades. Its 
mortality accounts for one fifth of the gastrointestinal 
cancers[1]. The causes of pancreatic cancer remain 
unknown, and risk factors can be classified into three 
broad categories: demographic, environmental, and 
genetic predisposition[2]. Despite recent diagnostic 
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and therapeutic advances, pancreatic carcinoma still 
carries a poor prognosis, the overall 5-year survival 
rate among patients is <5%[3]. So a tumor marker for 
early diagnosis is essential. 

Recently, LAPTM4B (lysosome associated 
protein transmembrane 4 beta) was successfully 
cloned by fluorescene differential display, rapid 
amplication of cDNA ends (RACE) and RT-PCR. 
According to BLAST program analysis the LAPTM4B 
gene is mapped to chromosome 8q22.1, with seven 
exons separated by six introns. It encodes two 
proteins with different molecular weight, 35kDa and 
24kDa. There are two alleles in LAPTM4B gene, 
named as LAPTM4B *1 and LAPTM4B *2 (Genebank 
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accession No: the first AY219177 and AY219176, 
respectively), so three genotypesist[4]. They are 
differentiated at the 5’UTR in exon 1. Allele *1 
contains only one copy of a 19-bp sequence, allele *2 
has two tight tandem segments.  

Previous study indicated that LAPTM4B gene 
polymorphism was associated with the susceptibility 
of gastric cancer[5] and colon cancer[6], whereas no 
statistical difference was found for rectal or 
esophageal cancer. So, we intend to investigate 
whether LAPTM4B gene polymorphism are associated 
with the risk of another gastrointestinal carcinomas- 
pancreatic cancer or not.  

 
 

PATIENTS AND METHODS 
 
Patient Selection 

 
In the present study, 58 pancreatic cancer 

patients (37 male, 21 female, mean age 61.7±11.4 
years) were enrolled in Beijing Cancer Hospital 
between September 2009 and April 2010, all 
pancreatic cancer cases were confirmed by 
pathological or radiological examination. The 156 
control subjects were individuals recruited from 
physical examination of clinical laboratory in Beijing 
Cancer Hospital (75 male, 81 female, mean age 
66.8±11.5 years). 
 
DNA Preparation 

 
Blood samples were collected with the 

anticoagulant EDTA K2 and stored at -20°C. Genomic 
DNA was extracted by the Phenol/Chloroform method. 
Briefly, the tube was directly thawed in 20°C water 
bath, then 1 ml blood was transferred to a 10 ml 
centrifuge tube. After adding phosphate-buffered 
saline, the tube was centrifuged at 3500g for 15 min. 
The supernatants were discarded and the tube was 
centrifuged again until the precipitation turned white. 
The pellet was resuspend in 0.75ml lysis buffer 
containing 7.5μl proteinase K (20mg/ml) and digested 
in 37°C water bath for 3 hours. Then the reaction 
solution was extracted 3 times using Phenol/ 
Chloroform method. Finally, the purified DNA was 
stored at -20°C. 
 
DNA Analysis  

 
LAPTM4B gene polymorphisms were typed by 

polymerase chain reaction. The primer sequences used 
are listed in Table 1. The 20 μl final PCR volume was 
as follows: 1μl DNA (200ng/ml), 10μl 2×EASY Tag 
mix, 10μmol/L each primer and 7μl ddH2O. The 

cycling conditions were 95°C for 5 min, and 38 cycles 
for 30 s at 94°C, 30 s at 66°C and 30 s at 72°C, 
followed by a final extension for 5 min at 72°C. The 
PCR products were visualized on 3% agarose gel 
stained with ethidium bromide. 

 
Table 1. The primer sequence of LAPTM4B 

 
Gene Primer sequence 5’-3’ 

LAPTM4B

F: 5’-GCCGACTAGGGGACTGGCGGA-3’
(nt72-nt92) 
R: 5’-CGAGAGCTCCGAGCTTCTGCC-3’ 
(nt255-nt275) 

 
Statistical Analyses 
 
    The χ2 test for Hardy-Weinberg equilibrium was 
performed among case and control subjects.  

The frequencies of the alleles and genotypes 
between the groups were compared by the χ2 test. P< 
0.05 was considered statistically significant. 
Unconditional logistic regression analysis models 
were used to evaluate the relationships between 
different genotypes and disease risk [Odds ratio (OR), 
95% confidence interval (95% CI)] adjusted by 
gender and age. 

 
 

RESULTS 
 

We designed primers on both sides of the 19-bp 
sequence in the first exon, and genomic DNA was 
used as template to amplify gene LAPTM4B by PCR. 
Three different genotypes were identified in the PCR 
products---LAPTM4B *1/1, *1/2, *2/2 (Figure 1). A 
204-bp band represented the homozygous genotype 
*1/1, a 223-bp band the homozygous genotype *2/2, 
while both the 204-bp and 223-bp bands exist in the 
heterozygous genotype *1/2.  

 
 

 
Figure 1. Genotyping of LAPTM4B 
M：DNA marker (100,200,300,400,500,600,700bp) 
Lane 2,4: LAPTM4B*1/1 
Lane 7: LAPTM4B*2/2   
Lane 1,3,5,6: LAPTM4B*1/2  

 
The distribution of these observed genotypes was 

not significantly different from the expected 
distribution according to Hardy-Weinberg test 
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(P>0.05). Analyses of the age and gender in the 
groups showed a significant difference in the 
distribution of pancreatic cancers and healthy controls 
(P=0.041, P=0.021, respectively) (Table 2). 
 

Table 2. Distribution of gender and age in case  
and control groups 

 
 Controls  

(n=156) 
Cases  
(n=58) 

P 
value 

Gender (n%)   0.041 
Male 75(48.1%) 37(63.8%)  
Female 81(51.9%) 21(36.2%)  

Age (n %)   0.021 
﹤60 44(28.2%) 26(44.8%)  

60≧  112(71.8%) 32(55.2%)  
*χ2 test 

According to the analysis of genomic DNA, 
these genotypes were distributed in pancreatic cancer 
patients and normal donors with the frequencies of 
41.4% and 47.4% for LAPTM4B*1/1, 44.8% and 
42.9% for LAPTM4B*1/2, 13.8% and 9.6% for 
LAPTM4B*2/2, respectively, which are showed in 
Table 3. Statistical comparisons showed that there was 
no significant difference in the distribution of 
LAPTM4B*1/2 and LAPTM4B*2/2 between the two 
groups (P=0.773, P=0.291). Though different 
frequency of allele LAPTM4B*2 was noticed among 
case and control groups (36.2%, 31.1%), no 
significant statistical difference was found using 
crosstabs test (P=0.354). These data indicated that 
there was no association with LAPTM4B gene 
polymorphism with the risk of pancreatic cancer. 

 
 

Table 3. Distribution of genotypes and alleles of LAPTM4B in case and control groups 
 

 Controls(n%) Cases(n%) OR (95%CI) P value 
Genotype     

*1/1 74(47.4) 24(41.4)   
*1/2 67(42.9) 26(44.8) 1.103(0.566-2.150) 0.773 
*2/2 15(9.6)  8(13.8) 1.712(0.631-4.639) 0.291 
Total 156(100) 58(100)   

Allele     
*1 215(68.9) 74(63.8)   
*2  97(31.1) 42(36.2) 1.243(0.785-1.968) 0.354 

Total 312(100) 116(100)    
*Dates were calculated by unconditional logistic regression adjusted by gender and age status. 

 
 

 
DISCUSSION 

 
Despite of recent diagnostic and therapeutic 

advances, pancreatic carcinoma still carries a poor 
prognosis[7]. Its 5-year survival rate is only 5%, the 
lowest of all malignancies[8]. Similar to other 
cancerous processes, pancreatic cancer arises from 
genetic dysregulation and/or environmental factors. 
Smoking is the only risk factor confirmed of 
pancreatic carcinoma, diabetes mellitus, high 
cholesterol diet, chronic pancreatitis may all increased 
the risk of pancreatic cancer[9]. Hereditary 
pancreatitis, Peutz-Jeghers syndrome, and hereditary 
melanoma due to CDKN2A gene mutations have been 
associated with the highest risk for developing 
pancreatic cancer (more than 10-fold)[10]. Not many 
tumor markers are available for pancreatic cancer, 
and CA19-9 is the most common one, which does not 
reliably detect early, small pancreatic cancers[11]. With 
the rapid progression in the research of molecular and 

gene, the study about genetic susceptibility may make 
the early diagnosis possible. 

LAPTM4B was first cloned in the hepatocellular 
carcinoma (HCC) as a novel gene, which was 
up-regulated in most solid tumors and hormone- 
related tumors, such as lung cancer, colon cancer, 
breast cancer and cervical cancer[12]. Studies showed 
that LAPTM4B overexpression in HLE cells promoted 
anchorage independent growth; moreover, the use of 
antisense oligonucleotides against LAPTM4B 
suppressed the proliferation of hepatocellular 
carcinoma cells BEL-7402[13]. These results indicated 
that LAPTM4B plays an active role in cell 
proliferation during tumor development and/or 
progression rather than being upregulated as a 
secondary effect during tumourgenesis[14]. 

In addition, the LAPTM4B mRNA expression 
levels were significantly related to the differentiation 
status of HCC tissues. They were highest in poorly 
differentiated HCCs, higher in moderately 
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differentiated HCCs, and relatively low in well 
differentiated HCCs[4]. Same regularities were noticed 
on the protein level[15]. LAPTM4B encodes a 35-kDa 
protein, LAPTM4B-35, which is a type III trans- 
membrane protein with four putative transmembrane 
regions. This protein is localized mainly on plasma 
membrane and membranous organelles including 
endosomes and lysosomes[16]. Recent data showed 
that LAPTM4B-35 is a risk factor for tumor 
recurrence and an independent molecular marker of 
prognosis for HCC[17], extrahepatic cholangio- 
carcinoma[18], gallbladder carcinoma[19] and ovarian 
cancer[20]. The facts above indicated that LAPTM4B 
plays an important role in the progression of the 
tumors[21]. 

Through of analysis of the genotypes of 58 
pancreatic cancer patients and 156 normal controls, 
we found that the frequencies of LAPTM4B*1/2, 
LAPTM4B*2/2 in case and control groups were 44.8%, 
13.8% and 42.9%, 9.6% respectively, and there was 
no significant difference in the distribution of 
LAPTM4B*1/2 and LAPTM4B*2/2 between the two 
groups (P=0.773, P=0.291). Similarly, statistical 
comparisons showed the frequency of allele 
LAPTM4B*2 had no significant statistical difference 
in pancreatic cancers and normals (P=0.354). So there 
was no association of LAPTM4B gene polymorphism 
with the risk of pancreatic cancer. 

Former researches on the relationship between 
LAPTM4B gene polymorphism and susceptibility of 
gastrointestinal tumors showed that allele LAPTM4B 
*2 was associated with the susceptibility of liver 
cancer (unpublished), gastric cancer[5], and colon 
cancer[6]. The risk of suffering these cancers was 
increased 1.652, 1.710 and 1.523 times in the 
individuals of allele *2 compared with *1, whereas no 
statistical difference was found for rectal or 
esophageal cancer. These results agreed with the 
findings of Peng[22], who showed through 
immunohistochemical analysis the expression of 
LAPTM4B protein in cancer tissues derived from 
single layer cuboidal and columnar epithelia, such as 
hepatocellular carcinoma, gastric cancer and colon 
cancer, and the lack of expression in cancer tissues 
from stratified epithelia, such as esophageal cancer 
and rectal cancer[23]. 

There are many generalities in the process of 
tumorigensis[24], for example, activation of oncogenes 
and inactivation of tumor suppressor genes, but 
different mechanisms of the tumors determined 
different changes in the molecular genetics[25]. 
LAPTM4B gene polymorphism is not associated with 
all of the tumor susceptibility, while no correlation 
between polymorphism and risk of pancreatic cancer 
was noticed in our study. Due to the lower incidence 

of pancreatic cancer in all the malignant tumors, we 
failed to collect large-sample cases. Therefore, more 
evidences are needed to support the conclusion. 
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