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THE ROLE OF LI-CADHERIN IN DIGESTIVE TUMORS FOLLOWING THE GROWTH-IN-
VASION-METASTASIS SEQUENCE– A LITERATURE REVIEW (Abstract): Recent data show 
that less than 0.02% of disseminated tumor cells have the capability/quality to produce a metas-
tasis. Nevertheless, metastases are a major clinical challenge and are responsible for the great 
majority of deaths in tumor pathology worldwide. Alongside angiogenesis, adhesion molecules 
play a major role in tumor progression and in the metastatic process. LI-cadherin or CDH17 is 
considered an atypical cadherin, expressed in adenocarcinomas of the digestive tract (gastric ad-
enocarcinoma, colorectal adenocarcinoma, pancreatic adenocarcinoma, cholangiocarcinoma and 
hepatocellular carcinoma) and is considered to be a useful marker for metastasis diagnosis in tumors 
of unknown primary origin. Levels of LI-cadherin expression are correlated with lymph node 
metastasis, advanced TNM stage, early tumor relapses, low survival rate and relates to the tumor 
cells ability to gain an aggressive phenotype in some tumors and to the tumor cell migration, 
adhesion and invasion features LI-cadherin proves to be a promising molecule having a potential 
role as prognostic factor and therapeutic target. Also has a higher sensitivity and specificity then 
CDX2 and CK 20 as diagnosis marker for gastric and colon adenocarcinoma and for the diagnosis 
of metastasis with primary digestive tumor. Keywords: DIGESTIVE TUMORS, LI-CADHERIN, 
CDH17, METASTASIS, CADHERINS

InTRoDUCTIon
Recent data show that less than 0.02% of 

disseminated tumor cells have the capability/
quality to produce a metastasis (1). Neverthe-
less, metastases are a major clinical challenge 
and are responsible for the great majority of 
deaths in tumor pathology worldwide (2).

Tumors commonly develop in a complex 
tissue environments that dictates their evolutive 
behavior, following the growth – invasion – 
metastasis sequence (3).

CARCInogEnESIS
Metastasis
Metastasis was used as a medical term for 

the first time by Joseph-Claude-Anthelme Ré-
camier in 1829, in his publication „Recherches 
sur le traitement du cancer” (4). Currently me-
tastases are considered to be the final result of 

a multistage bio-cellular process following the 
invasion – metastasis sequence, which implies 
tumor cells dissemination in distinct anatomic 
areas and their later adaptation to foreign tissue 
microenvironments (5). Every single one of this 
steps/stages is determined by some genetic and/
or epigenetic mutation taking place inside the 
tumor cells, together with the addition of non-
neoplastic stromal cells. Some of these cells 
will gain special proprieties thus becoming 
early metastatic cells (6).

The pathogenesis of the metastatic process 
consists of a range of consecutive and crossed 
steps, each of them becoming a checkpoint (7). 
Failure in one of these key steps can drive me-
tastasis formation to a halt (8).

For the metastasis process to go accord-
ingly the tumor cells have to detach themselves 
form the primary tumor bed, to access the 
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systemic blood flow, to avoid the immune sys-
tem complex defense mechanisms, to extravasate 
from the distal capillary network and finally to 
invade and proliferate in remote organs (8).

Angiogenesis
Angiogenesis is one of the key points in the 

metastatic process and is defined as a physio-
logical process consisting of proliferation, mi-
gration and morphogenesis of endothelial cells 
from pre-existing vessels resulting in formation 
of new blood vessels (10). Even though tumor 
angiogenesis follows the physiological angio-
genesis pattern, there are some important dif-
ferences where endothelial cells are concerned. 
Not only are mitogen and chemoattractant sources 
different, but also the development period is 
substantially different, physiological angiogen-
esis being self-limited in contrast with tumor 
angiogenesis that lasts as the tumor develops 
(10, 11).

Within the invasion and extension process 
of a tumor, a small part of tumor cells deviate 
from the blood source becoming hypoxic to 
some degree (10). Sequentially, angiogenesis is 
initiated in the tumor environment through the 
involvement of multiple angiogenic growth fac-
tors. This prosses consist of the following steps: 
(1) tumor cells release growth factors such as 
vascular endothelial growth factor (VEGF), fi-
broblast growth factor (FGF), etc. to attract 
endothelial cells to the tumor; (2) endothelial 
cells together with other types of stromal cells 
produce enzymes necessary for protein degra-
dation of the basement membrane of capillary 
blood vessels or post-capillary venules; (3) 
endothelial cells start to migrate; (4) the migra-
tion of endothelial cells is accompanied by their 
proliferation in a band-like pattern; (5) the 
band-like patterns of endothelial cells arrange 
themselves to form capillary lumens; (6) the 
blood flows through the newly formed lumens; 
(7) the new capillary inosculate and form a  
network inside the tumor (7,10,12).

Initiation of tumor angiogenesis serves as a 
key point in tumor progression, called angio-
genic switch (13). This trait points to the awak-
ening of the tumor from a dormant state to 
proliferative one (13).

Adhesion molecules
Alongside angiogenesis, adhesion molecules 

play a major role in tumor progression and in 

the metastatic process. Intercellular interactions 
between tumor cells and endothelium are medi-
ated through communication with thrombocytes, 
leucocytes and other soluble components lead-
ing to the adhesion of tumor cells to endothelium, 
extravasation of blood vessels and metastasis 
(14). There are two types of adhesions: cell to 
cell and cell to extracellular matrix (ECM) (15).

Cadherins are a superfamily of transmem-
brane, calcium dependent glycoproteic mole-
cules, mediating cell to cell adhesion and main-
taining tissue structure in physiological and 
pathological conditions (16). The members of 
cadherins family have an essential role in the 
organism’s development, being involved in the 
formation/creation of junctional complexes, in 
the induction of polarized cell and in tumor cell 
invasion (17,18).

Four subfamilies have been described: clas-
sical, desmosomal, atypical and protocadherins 
(19). Cadherins structure is composed from 3 
specific domains: extracellular, transmembrane 
and intracytoplasmic. The extracellular domain 
is composed of multiple repetitive sequences of 
110 amino acids. Classical cadherins (E-cad-
herin, N-cadherin, P-cadherin) posses 5 se-
quence repeats in extracellular domain and a 
well-defined cytoplasmic domain which binds 
actin cytoskeleton via catenin (19). Protocad-
herins are a heterogenous group, considered the 
precursor of cadherins due to their repetitive 
extracellular sequences having the highest level 
of homology among all cadherins (20). Atypi-
cal cadherins have a similar structure to clas-
sical ones, but the histidine alanine valine (HAV) 
sequence is replaced by other sequences; their 
roll is still unknown (19,21).

lIvER-InTESTInE-CADhERIn 
(lI-CADhERIn)
Structure and roles
LI-cadherin or CDH17 was first discovered 

in mouse models and is considered an atypical 
cadherin, encoded by CDH17 gene in humans. 
It can be found during fetal development in 
liver and gastrointestinal tract and in adult life 
LI-cadherin maintains its expression in gastro-
intestinal tract and can be additionally found in 
pancreatic ducts (22).

LI-cadherin is composed of 832 amino acids 
(120kD) and has only a 20-30% homology with 
classical cadherins, because of its unique fea-
tures which qualify it as a 7D-cadherins group 
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(22). LI-cadherin has 7 extracellular cadherin 
domains (classical cadherins have only 5), a 
transmembrane domain and short cytoplasmic 
domain composed of 18-20 amino acids (as op-
posed to an extended cytoplasmic domain com-
posed of 150-160 amino acids) (18,23).

LI-cadherin activity is regulated by CDx2 
which is an intestine-specific transcription fac-
tor (21,24). Intercellular adhesion is achieved in 
an independent fashion from the actin cytoskel-
eton or other cytoplasmic elements, through a 
bridge of glycosylphosphatidylinositol. The ad-
hesion mechanism still remains to be determined 
(18,25).

LI-cadherin and tumor pathology
According to a series of publications, LI-

cadherin is expressed in adenocarcinomas of the 
digestive tract (gastric adenocarcinoma, colo-
rectal adenocarcinoma, pancreatic adenocarci-
noma, cholangiocarcinoma and hepatocellular 
carcinoma) and is considered to be a useful marker 
for metastasis diagnosis in tumors of unknown 
primary origin (23, 26, 27, 28, 29, 30, 31).

LI-cadherin expression was reported in sig-
nificantly smaller numbers in pulmonary adeno-
carcinoma, endometrial adenocarcinoma and 
prostatic adenocarcinoma (23). Levels of LI-
cadherin expression are correlated with lymph 
node metastasis, advanced TNM stage, early 
tumor relapses and low survival rate (26, 30). 
Data show that LI-cadherin is related to the tu-
mor cells ability to gain an aggressive phenotype 
in some tumors and to the tumor cell migration, 
adhesion and invasion features.

Preexisting data is still inconspicuous. Inva-
sion and metastasis are corelated with low LI-
cadherin expression in colorectal carcinoma (18, 
32) and with high LI-cadherin expression in 

gastric and hepatocellular carcinoma (30, 33, 
34). The results are supported by immunohisto-
chemistry techniques, RT-PCR techniques, West-
ern blot, confocal microscopy and the use of 
cellular culture (18, 23).

The manner in which LI-cadherin plays a key 
role in carcinogenesis and metastasis gives rise 
to a series of questions whose answers can re-
flect unique features and biological behavior. 
Hypothetically, it is regarded that a low LI-cad-
herin expression promotes tumor cell invasion 
through deterioration of ECM elements as a re-
sult of matrix metalloproteinase-2 (MMP-2) and 
matrix metalloproteinase-9 (MMP-9) activation 
and also by enhancing tumor cell adhesion and 
their possibility to migrate as a result of galec-
tin-3 expression alterations (35).

Additional data show that LI-cadherin to-
gether with N-cadherin promotes migration and 
tumor invasion. Finally, LI-cadherin has the pro-
priety to reestablish cell to cell adhesion in 
lymph nodes, completing the final step in the 
metastatic process (34, 36). Two studies show a 
higher sensitivity and specificity of LI-cadherin 
as compared to CDX2 and CK 20 for digestive 
tract tumors, especially in gastric and colon ad-
enocarcinoma and also determining the origin 
of a metastasis from the digestive tract (23, 28).

ConClUSIonS
In conclusion, LI-cadherin proves to be a 

promising molecule that needs further studying 
because of the potential role as prognostic fac-
tor and therapeutic target. It is considered to 
be a more sensitive and specific marker for 
gastric and colon adenocarcinoma and for the 
diagnosis of metastasis with primary digestive 
tumor origins in comparison with usual mark-
ers: CDX2 and CK 20.
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