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Abstract 
The occurrence and development of digestive tract tumors are mainly caused 
by the interaction of genetic and environmental factors, multiple incentives, 
multiple genes involved, and multi-step regulation. With the development of 
gene sequencing technology, precise treatment of tumor era has arrived. Stu-
dies have shown that the HOXA13 gene in the homeobox gene is abnormally 
expressed in digestive system tumors. Studies have shown that HOXA13 may 
have a certain relationship with the occurrence, development and prognosis of 
the tumor, pending the diagnosis and treatment of digestive tract tumors with 
a new gene target. 
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1. Introduction 

The incidence of esophageal cancer ranks the fifth among all kinds of malignant 
tumors in China, and the mortality rate ranks the fourth place in [1] [2] [3]. 
Gastric cancer is one of the most common malignant tumors in the world, with 
fifth malignant tumors and third death rates. In urban areas, the incidence of 
gastric cancer is second only to lung cancer and colorectal cancer. In rural areas, 
the incidence of gastric cancer is only lower than that of lung cancer [4] [5] [6]. 
Pancreatic cancer is the fourth most common cause of death in men (second 
only to lung cancer, prostate cancer and colorectal cancer), and is also the fourth 
leading cause of cancer death in women (second only to lung cancer, breast can-
cer and colorectal cancer) [7] [8] [9] [10]. Ma Chen et al. [11] show that the in-
cidence of pancreatic cancer is on the rise in China, and pancreatic cancer is still 
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one of the major cancers in the short term. Liver cancer is the most heterogene-
ous and the highest mortality of refractory malignant tumor. The mortality rate 
of liver cancer in China is the second, second only to lung cancer [12] [13]. 

2. HOX Gene Overview 

Homeobox gene (homeoboxgene) was first discovered in Drosophila is a class of 
genes play an important role in embryonic development and cell differentiation 
in the people included in the animal, many evidences show that the abnormal 
expression of HOX may play an important role in diseases including tumor. The 
conserved sequence of 180 - 183 nucleotides in the gene sequence consists of 60 - 
61 conserved amino acid sequences, which are homologous domains or homeo-
box. HOX gene belongs to class I homeobox gene, which is highly protective. 
COX gene can be divided into four groups: A, B, C and D according to the se-
quence similarity and the position on chromosome. Located in 7 (HOXA), 17 
(HOXB), 12 (HOXC), 2 (HOXD) on chromosome, according to the similarity 
on the chromosome and gene position between ethnic sequences can be divided 
into 13 groups, the HOX gene of mammalian animal has been identified a total 
of 39. Homeobox gene encodes a highly conserved HOX protein, which regu-
lates DNA gene expression, cell differentiation and morphogenesis by binding to 
the third helix of amino acid and homologous protein segment of N terminus. 
The expression of HOX gene with time and space is linear, if its abnormal ex-
pression will lead to individual development and organ formation of abnormal 
morphology in the process, and can lead to the formation of tumor cell malig-
nant transformation [14]-[25]. 

3. Research Status of HOXA13/HOTTIP 

HOXA13 gene is a member of the HOXA family, 5’ is located at the end of 
chromosome 7, under normal circumstances, plays an important role in the 
formation and organization of blood vessels on the embryonic limb develop-
ment and reproductive system. HOTTIP (transcript of a HOXA gene family 
terminal) is a non RNA cancer gene encoding, but also a variety of tumor, 
HOTTIP silencing in vivo by reducing Bcl-2 and enhance the expression of Bax 
inhibited the cell survival pathway, inhibit HOTTIP expression of cyclin cycling 
and D1 induced cell cycle arrest in G0/G1 phase. Down regulation of HOTTIP 
can lead to the expression of HOXA13 gene decreased [25] [26] [27] [28] [29]. 
At present, studies have shown that the HOXA13 signaling pathway by trans-
forming growth factor beta (TGF-beta) increased invasion of gastric cancer cells 
and transformed epithelial mesenchymal cells between the (EMT) [30]; HOXA13 
by HOXA with targeted trans activation of insulin-like growth factor binding 
protein 3 (IGFBP-3), then [32] and invasion of gastric cancer cells with high car-
cinogenicity HOXA13; -17 (CDH17) by regulating cad her in expression of acti-
vated Wnt-beta catenin signaling pathway. DKK1, cmyc, cyclinD1 and [31] [32] 
[33] [34] promote gastric cancer cell proliferation. HOXA13 is also associated 
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with gastric cancer, liver cancer, pancreatic cancer, esophageal squamous cell 
carcinoma, and so far, there are few reports in colorectal cancer. 

4. HOXA13/HOTTIP and Digestive Tract Tumor 

1) Abnormal expression of HOXA13/HOTTIP gene and esophageal squamous 
cell carcinoma 

Yan Wanpu [35] for the expression of HOXA13 gene related to embryo re-
search in esophageal squamous cell carcinoma and its impact on the prognosis, 
they screened 39 cases without chemotherapy in stage a (T3N0M0) patients on 
the expression were detected by immunohistochemistry SP protein HOXA13 
gene. The results suggest that HOXA13 protein in esophageal squamous cell car-
cinoma positive expression rate was 61.5%, and the HOXA13 expression and 
age, gender, tumor location, histological differentiation, no significant correla-
tion (P > 0.05), using the Kaplan-Meier analysis shows that the positive expres-
sion of HOXA13 were HOXA13 negative expression of disease-free survival was 
significantly shorter (P < 0.05). The increased expression of HOXA13 it might be 
a predictor of stage a esophageal squamous cell carcinoma patients. Shen Lu-Yan 
[36], Ma Ruo-La [37] and other studies also support this view. 

2) Abnormal expression of HOXA13/HOTTIP gene and gastric cancer 
Han Yang [38] and screened 132 without preoperative chemotherapy of gas-

tric cancer patients were collected after operation of carcinoma tissue and para-
cancerous normal mucosa, immunohistochemical staining showed that the ex-
pression of HOXA13 in gastric cancer was significantly higher than that of adja-
cent normal mucosa (P < 0.001), and the expression of HOXA13 in patients with 
significant overall survival the rate of disease-free survival and the expression of 
HOXA13 was significantly lower than that of patients (the former HR 3.331.95% 
CI 1.722 - 6.442 p < 0.001 HR 3.28995% CI; the latter, 1.703 - 6.351, p < 0.001), 
shows that the expression of HOXA13 is likely associated with tumor invasive 
phenotype. Furthermore, Chang Shuai [26] in 50 cases of gastric cancer tissues 
and corresponding normal tissues by qRT-PCR technique and statistical analysis 
(SPSS test, Spear T software data, man rank correlation test), the results showed 
that HOTTIP and HOXA13 in gastric cancer tissue than in adjacent normal tis-
sues was significantly upregulated in the low; the differentiation of gastric carci-
noma, the expression of HOTTIP and HOXA13 were higher (P < 0.05); high 
TNM stage (P < 0.05) and the lymph metastasis (P < 0.01), more than [39] [40] 
[41] [42] and the results of related studies suggest that HOTTIP and HOXA13 
with the progress of gastric cancer has a high correlation, correlation. 

3) Abnormal expression of HOXA13/HOTTIP gene and pancreatic ductal 
carcinoma 

Li Zhihua [29] collected 8 patients with a diagnosis of pancreatic ductal ade-
nocarcinoma tissues and 4 pancreatic tissue, transcription level was measured by 
quantitative real-time PCR and HOTTIP HOXA13 of the sample; down to assess 
the role of HOTTIP and HOXA13 in the invasion and proliferation of epithelial 
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cells and mesenchymal transition of the target to in vitro. The results showed 
that the expression of HOTTIP in pancreatic ductal carcinoma than in normal 
pancreatic tissue; immunohistochemical results suggest that high expression of 
HOXA13 and pancreatic ductal adenocarcinoma with lymph node metastasis, 
survival rate and adverse tissue variation decreased, therefore, the HOTTIP/ 
HOXA13 axis may be a therapeutic target and molecular markers of pancreatic 
ductal adenocarcinoma. 

4) Abnormal expression of HOXA13/HOTTIP gene and hepatocellular carci-
noma 

Quagliata Luca [28] collected 52 without any treatment of hepatocellular car-
cinoma with tumor tissues and corresponding non tumor tissues, and using he-
patoma derived cell function test results (HuH-6 and HuH-7) of high expression 
obtained in non tumor tissue HOTTIP and HOXA13 in HCC specimens were 
matched (P < 0.05), they on tumor metastasis rate and overall survival rate of 
patients that HOXA13 expression as an independent predictor for Kaplan Maier 
analysis (relative risk (relative risk) 2.345, P = 0.042). Overall survival in univa-
riate analysis showed that liver cell cancer and HOXA13 multiple liver as a pre-
dictor (relative risk 2.740, the former: P = 0.014; the latter: relative risk 2.181, P = 
0.050), the above data may said marker HOXA13 can be used as a molecular bi-
ological diagnosis of liver cancer patients with clinical signs and judging results. 

5) HOX gene and colon cancer 
A lot of research on the relationship between HOX gene and colorectal cancer 

at present, studies have shown that the development of colon cancer and 
HOXB7, HPXB8, HOXB9 and HOXA5 expression of homeobox genes are asso-
ciated with HOXA13, but the research is very little, need to be further studied. 

5. Prospect 

In other tumor systems of the human body, the research of HOXA13 gene are 
many, such as prostate cancer, ovarian cancer [43] [44], in T cell acute lym-
phoblastic leukemia [45]. The pathogenesis of HOX gene family and tumor has 
received increasing attention, especially in HOXA13/HOTTIP, but the tumor 
pathogenesis and signaling pathway is still unclear further research is needed, 
HOXA13/HOTTIP may be for early diagnosis of neoplastic diseases and provide 
molecular biological markers in predicting the prognosis markers. At the same 
time, HOXA13 is an independent factor that promotes tumor proliferation, in-
vasion and metastasis, suggesting that it may serve as an effective target for tu-
mor gene targeted therapy. 

6. Summary 

The current research on the digestive tract and other tumors HOXA13 lacks of 
mechanism of the occurrence, development and prognosis of tumor, and clari-
fying the HOXA13 still needs further research and discussion, with the deepen-
ing of the study, HOXA13 needs to become tumor diagnosis and treatment to 
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provide new targets. Of course, environmental factors play an important role in 
the development of tumors. Modern medical research shows that the occurrence 
of cancer is the result of the interaction of environmental factors and genetic 
factors. The chemical, biological and physical factors in the environment and 
their interaction with each other intertwined, can produce intermittent or sus-
tained repeated attacks on the human body. 
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