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Abstract 

E-cadherin is a Ca 2 +-dependent cell adhesion molecule involved in cell-cell interaction. In its normal 
physiological function it plays an important role in embryonic development and tissue morphogenesis. 
Recent studies have shown that in cancer development E-cadherin can act as a suppressor of invasion. 
Indeed, in several kinds of carcinomas allelic loss of the E-cadherin/Uvomorulin locus and decreased 
E-cadherin expression have been described. The importance of E-cadherin in human cancer develop- 
ment may be substantiated by molecular analysis of the E-cadherin transcript. Therefore, we isolated and 
characterized the human E-cadherin cDNA. Comparison of the nucleotide and deduced amino acid 
sequences revealed that the human E-cadherin is highly homologous to the mouse E-cadherin 
(uvomorulin) and to other members of the cadherin family. 

Introduction 

Cell adhesion is of fundamental importance in 
the establishment and maintenance of tissue form 
and function [1 ]. Several proteins are known to 
be involved in cell-cell adhesion like certain 
integrins, adhesion molecules belonging to the 
immunoglobulin superfamily, selectins and cad- 
herins [2]. Since adhesion molecules play a role 
in cell attachment, cellular motility and intercel- 
lular communication, uncontrolled expression of 
these molecules may lead to changes in cellular 
adhesion and to increased motility, processes 
that can contribute to the invasive and/or meta- 
static behaviour of cells. Recent studies revealed 
a functional relation of E-cadherin (also termed 
uvomorulin [mouse], L-CAM [chicken], cell- 

CAM 120/80 [human] and Arc-1 [dog]) with 
inhibition of invasion and suggest that 
E-cadherin can act as an invasion suppressor 
gene product [3-5]. Studies on the expression of 
E-cadherin in tumors have shown that indeed in 
invasive tumors the E-cadherin expression is 
often decreased [6-8]. Also our own studies on 
prostatic tumors showed that a decreased expres- 
sion of E-cadherin correlated with tumor pro- 
gression [9, 10]. Interestingly, restriction frag- 
ment length polymorphism (RFLP) analyses of 
human prostate cancer specimens have shown a 
frequent loss of heterozygosity of the chromo- 
some 16q [ 11, 12], including the region where the 
Uvomorulin/E-cadherin gene is mapped [13]. 
Also in hepato-cellular carcinomas [14], in 
breast cancer [15] and in neuroectodermal tu- 
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mors of the central nervous system [16], frequent 
deletions involving the same chromosomal region 
have been reported. If E-cadherin would be the 
relevant tumor suppressor gene involved, classi- 
cal tumor suppressor gene theories [17] would 
predict that the remaining allele is mutated, thus 
abolishing E-cadherin function. Even more, it 
should be noted that as in the case of other tumor 
suppressor genes e.g. p53), dominant negative 
mutations in E-cadherin may occur. Alterna- 
tively, the reduced dosage of the gene due to 
allelic loss may result in reduced expression of 
E-cadherin below a critical threshold, which by 
itself could impair functioning of E-cadherin. 
Evidence for this possibility comes from studies 
which showed that a reduction, not elimination, 
of E-cadherin expression was sufficient to induce 
invasiveness of kidney carcinoma cells [ 5 ]. 

However, as mentioned before, the aberrant 
expression of E-cadherin may be caused by 
genetic changes. Until now, molecular genetical 
studies were hampered by the fact that the human 
E-cadherin gene and cDNA have not yet been 
cloned. Here we report the isolation and charac- 
terization of the human E-cadherin cDNA which 
now enables molecular studies of E-cadherin 
transcripts. 

Materials and methods 

Screening of  the cDNA library 

A cDNA library constructed according to Huynh 
et al. [ 18] (oligo-dT primed, cloned into lambda 
gtl 1) using human (non-neoplastic) pancreas tis- 
sue, was screened according to Sambrook et al. 
[19] using pV962, a 0.6 kb human E-cadherin 
cDNA [13] (see Fig. 1), as a probe. Thus, 
lmnbda hEc3 was isolated. Using a small sub- 
clone derived from the 3'-end of lambda hEc3 
the human pancreas cDNA library was re- 
screened and lambda hEc 10 was obtained. Using 
the 3'-end of this clone we were unable to obtain 
the complete 3'-end of the human E-cadherin 
cDNA. Therefore, a cDNA library constructed 
according to Huynh et al. [ 18] (oligo-dT primed, 
cloned into lambda g t l l )  using human (non- 
neoplastic) liver tissue was screened and lambda 
hEcl4 was isolated. 

Nucleotide sequence analysis 

DNA fragments were ligated into the polylinker 
region of M13mp8-19. All of the DNA se- 
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Fig. 1. Schematic presentation of the molecular cloning of the human E-cadherin cDNA. The probe used for the isolation, pV962 
[ 13 ], is indicated, as are the phage lambda clones that were isolated to obtain the complete cDNA of 4.8 kbp. (E = Eco RI) (lambda 
hEc3 and 10 were isolated from a pancreas cDNA library, lambda hEcl4  was isolated from a liver cDNA library). 



quences were determined on both strands using 
the dideoxy sequencing method as described by 
Sanger etal. [20]. The gel readings were re- 
corded and edited using IntelliGenetics computer 
software (release 5.35). Computer comparison 
studies were performed using sequences obtained 
from the EMBL (release 30) and Genbank (re- 
lease 71) nucleotide sequence databases [21], 
using CAMMSA computer software. 

Results and discussion 

Upon screening of the human pancreas cDNA 
library using pV962 as a probe, we identified 
lambda hEc3 (see Fig. 1) which upon nucleotide 
sequence analysis and comparison to the mouse 
E-cadherin (uvomorulin) [22] could be shown to 
contain the translation initiation site and 94 
nucleotides of the 5' non-coding region (see 
Fig. 2). In order to identify the 3'-end of the 
cDNA, small subclones derived from the 3'-end 
of lambda hEc3 and lambda hEcl0 were used. 
The nucleotide sequence and deduced amino 
acid sequence of human E-cadherin is shown in 
Figure 2. Although no obvious poly-A-addition 
signal is present (also lacking in the mouse 
E-cadherin cDNA), the cDNA contained a poly- 
A-tail confirming that we isolated the full length 
cDNA. The human E-cadherin cDNA has an 
open reading frame encoding a protein of 882 
amino acids and a 3' non-coding region of 2035 
nucleotides and has a homology with mouse 
E-cadherin of 78 ~o and with the chicken E-cad- 
herin related sequence, L-CAM [23] of 65~o. 

In Figure 2, various important functional do- 
mains of E-cadherin are indicated. In Figure 3, 
the structure of the E-cadherin protein is shown. 
E-cadherin is synthesized as a precursor 
polypeptide which upon posttranslational modi- 
fications including proteolytic cleavage and glyc- 
osylation gives rise to the mature protein [24] 
(the first amino acid of the mature protein is 
indicated with ~ in Fig. 2, the precursor segment 
is indicated with the thin line in Fig. 3; putative 
glycosylation sites are indicated by e e e  in 
Fig. 2). Furthermore, in Figure 3 the homology 
between human and mouse E-cadherin is shown. 
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It is clear that the mature protein is more highly 
conserved than the precursor segment. When the 
extracellular domain of E-cadherin is considered, 
three internally repeated domains of 112 amino 
acids which are involved in the Ca 2 ÷ -binding can 
be discriminated [22]. The small region near the 
proteolytic cleavage site is well conserved and 
may be important for the recognition and the 
correct cleavage of E-cadherin, since incorrect or 
no cleavage of the precursor polypeptide abol- 
ishes the functioning of E-cadherin [24]. Also the 
three internally repeated domains in the extracel- 
lular part of E-cadherin are highly conserved 
(compared to chicken L-CAM the three inter- 
nally repeated domains have a homology of 75, 
57, and 60~o respectively). Comparison of the 
Ca2÷-binding domains with mouse sequences 
showed that the few changes that occurred in 
these domains during evolution are conservative 
amino acid changes. The transmembrane domain 
of the human E-cadherin is identical to the mouse 
E-cadherin (to chicken L-CAM 96~o) and also 
the cytoplasmic domain is almost identical 
(whereby mainly conservative amino acid 
changes occurred / compared to chicken L-CAM 
the homology is 89~o). The cytoplasmic domain 
has been shown to be of importance for the 
regulation of the cell-cell binding function of the 
extracellular domain of the molecule, through 
interactions with cytoskeletal components by 
catenins [25, 26]. 

Comparison of the human E-cadherin to the 
other well characterized members of the cadherin 
family, showed a homology to human P-cadherin 
[27] of 61~o at the DNA-level and of 76~o at the 
protein level when compared to the mature pro- 
tein; with human N-cadherin [28] a homology of 
58~o at the DNA-level and 67~o at (mature) 
protein level was found. 

In conclusion, E-cadherin is well conserved 
between the different species and also the se- 
quence homology among the members of the 
cadherin family is high. By determining the nu- 
cleotide sequence of the human E-cadherin 
cDNA we are now able to molecularly study the 
E-cadherin transcript (mutation analysis) in hu- 
man cancer development. 
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50 

G•TTGCGGAAGTCAGTTCAGACTCCAGCCCG•TC•AG•••GGCCCGACCCGACCGCACCCGG•GCCTGcCCTCG•TCGGCGTCCCCGGC•AG•C 

100 
ATG GGC CCT TGG 
M G P W 

CCC TGC CAC CCT 
P C H P 

GGC AGA GTG AAT 
G R V N 

ACA GAT GGT GTG 
T D G V 

150 
AGC CGC AGC CTC TCG GCG CTG CTG CTG CTG CTG CAG GTC TCC TCT TGG CTC TGC CAG GAG CCG GAG 
$ R S L S A L L L L L Q V S S W L C Q E P E 

200 250 
GGC TTT GAC GCC GAG AGC TAC ACG TTC ACG GTG CCC CGG CGC CAC CTG GAG AGA GGC CGC GTC CTG 
G F D A E S Y T F T V P R R H L E R G R V L 

300 
TTT GAA GAT TGC ACC GGT CGA CAA AGG ACA GCC TAT TTT TCC CTC GAC ACC CGA TTC ~ GTG GGC 
F E D C T G R Q R T A Y F $ L D T R F K V G 

350 400 
ATT ACA GTC AAA AGG CCT CTA CGG TTT CAT AAC CCA CAG ATC CAT TTC TTG GTC TAC GCC TGG GAC 
I T V K R P L R F H N P Q I H F L V Y A W D 

450 
AAG TTT TCC ACC AAA GTC ACG CTG AAT ACA GTG GGG CAC CAC CAC CGC CCC CCG CCC CAT CAG GCC TCC ACC TAC AGA 

S T Y R K F S T K V T L N T V G H H H R P P P H Q A 

500 550 
TCC GTT TCT GGA ATC CAA GCA GAA TTG CTC ACA TTT CCC AAC TCC TCT CCT GGC CTC AGA AGA CAG AAG AGA GAC TGG 
S V S G I Q A E L L T F P N S S P G L R R Q K R D W 

60O 
GTT ATT CCT CCC ATC AGC TGC CCA GAA AAT GAA AAA GGC CCA TTT CCT AAA AAC CTG GTT CAG ATC AAA TCC AAC AAA 
V I P P I S C P E N E K G P F P K N L V Q I K S N L K  

650 700 
GAC AAA GAA GGC AAG GTT TTC TAC AGC ATC ACT GGC CAA GGA GCT GAC ACA CCC CCT GTT GGT GTC TTT ATT ATT GAA 
D K E G K V F Y S I T G Q G A D T P P V G V F I I E 

750 
AGA GAA ACA GGA TGG CTG AAG GTG ACA GAG CCT CTG GAT AGA GAA CGC ATT GCC ACA TAC ACT CTC TTC TCT CAC GCT 
R E T G W L K V T E P L D R E R I A T Y T L F S H A 

800 850 
GTG TCA TCC AAC GGG AAT GCA GTT GAG GAT CCA ATG GAG ATT TTG ATC ACG GTA ACC GAT CAG AAT GAC AAC AAG CCC 
V S S N G N A V E D P M E I L I T V T D Q N D N K P 

900 950 
GAA TTC ACC CAG GAG GTC TTT AAG GGG TCT GTC ATG GAA GGT GCT CTT CCA GGA ACC TCT GTG ATG GAG GTC ACA GCC 
E F T Q E V F K G S V M E G A L P G T S V M E V T A 

1000 
ACA GAC GCG GAC GAT GAT GTG AAC ACC TAC AAT GCC GCC ATC GCT TAC ACC ATC CTC AGC CAA GAT CCT GAG CTC CCT 
T D A D D D ~ V L N T Y N A A I A Y T I L S Q D P E L P 

1050 1100 
GAC AAA AAT ATG TTC ACC ATT AAC AGG AAC ACA GGA GTC ATC AGT GTG GTC ACC ACT GGG CTG GAC CGA GAG AGT TTC 
D K N M F T I N R N T G V I S V V T T G L D R E S F 

1150 " 
CCT ACG TAT ACC CTG GTG GTT CAA GCT GCT GAC CTT CAA GGT GAG GGG TTA AGC ACA ACA GCA ACA GCT GTG ATC A[:A 
P T Y T L V V Q A A D L Q G E G L S T l" A T A V I T 

1200 1250 
GTC ACT GAC ACC ~C GAT AAT CCT CCG ATC TTC AAT CCC ACC ACG TAC AAG GGT CAG GTG CCT GAG AAC GAG GCT ~C 
V T D T N D N P P I F N P T T Y K G Q V P E N E A N  

,~, o o o o o o Q e e o e  

1300 
GTC GTA ATC ACC ACA CTG AAA GTG ACT GAT GCT GAT GCC CCC AAT ACC CCA GCG TGG GAG GCT GTA TAC ACC ATA TTG 
V V I T T L K V T D A D A P N I _  IT P A W E A V Y T I L 

1350 1400 
AAT GAT GAT GGT GGA CAA TTT GTC GTC ACC ACA AAT CCA GTG AAC AAC GAT GGC ATT TTG AAA ACA GCA AAG GGC TTG 
N D D G G Q F V V T T N P V N N D G I L K T A K G L  

1450 1498 
GAT TTT GAG GCC AAG CAG CAG TAC ATT CTA CAC GTA GCA GTG ACG AAT GTG GTA CCT TTT GAG GTC TCT CTC ACC ACC 
D F E A K Q Q Y I L H V A V T N V V P F E V S L T T  

1550 
TCC ACA GCC ACC GTC ACC GTG GAT GTG CTG GAT GTG AAT GAA GCC CCC ATC TTT GTG CCT CCT GAA ~G AGA GTG GAA 
S T A T V T V D V L D V N E A P I F V P P E K R V E  

1600 1650 
GTG TCC GAG GAC TTT GGC GTG GGC CAG GAA ATC ACA TCC TAC ACT GCC CAG GAG CCA GAC ACA TTT ATG GAA CAG 
V S E D F G V G Q E I T S Y T A Q E P D T F M E Q K  

I 

1700 
ATA ACA TAT CGG ATT TGG AGA GAC ACT GCC AAC TGG CTG GAG ATT AAT CCG GAC ACT GGT GCC ATT TCC ACT CGG GCT 
I T Y R I W R D T A N W L E I N P D T G A I S T R A 

1750 1800 
GAG CTG GAC AGG GAG GAT TTT GAG CAC GTG AAG AAC AGC ACG TAC ACA GCC CTA ATC ATA GCT ACA GAC AAT GGT TCT 
E L D R E D F E H V K N S T Y T A L I I A T D N G S  

o e o o o e o e o o o  

1850 
CCA GTT GCT ACT GGA ACA GGG ACA CTT CTG CTG ATC CTG TCT GAT GTG AAT GAC AAC GCC CCC ATA CCA G~ CCT CGA 
P V A T G T G T L L L I L S D V N D N A P I P E P R 

1900 1950 
ACT ATA TTC TTC TGT GAG AGG AAT CCA AAG CCT CAG GTC ATA AAC ATC ATT GAT GCA GAC CTT CCT CCC AAT ACA TCT 
T I F F C E R N P K P Q V I N I I D A D L P P N T S 

oeoeooeeeee 
2000 

CCC TTC ACA GCA GAA CTA ACA CAC GGG GCG AGT GCC AAC TGG ACC ATT CAG TAC ~C GAC CCA ACC CAA G~ TCT ATC 
P F T A E L T H G A S A N W T I Q Y N D P T Q E S I  

oooeoeoooo, 

Fig. 2. Nucleotide sequence and deduced amino acid sequence (in one-letter-code) of  h u m a n  E-cadherin.  • the first amino acid 
of the mature  E-cadherin protein; • • • consensus  sequence for N-l inked glycosylation; m i i the t ransrnembrane  domain;  **~ 
s topcodon;  the extracellular repeated domains  are underlined; the Ca  2 + -binding domains  are indicated by a double line (sequence 
data  have been deposited with the E M B L / G e n b a n k  Da t a  Libraries under  the accession no. Z 13009). 



2050 
ATT TTG 
I L 

CAA GTG 
Q V 

AAG CCA AAG ATG GCC TTA GAG GTG GGT 
K P K M A L E V G 

2150 
ACC ACC TTA GAG GTC AGC GTG TGT GAC 
T T L E V S V C D 

2100 
GAC TAC AAA ATC AAT CTC AAG CTC ATG GAT AAC CAG AAT AAA GAC 
D Y K I N L K L M D N Q N K D 

2200 
TGT GAA GGG GCC GCC GGC GTC TGT AGG AAG GCA CAG CCT GTC GAA 

GCA GGA TTG CAA ATT CCT GCC ATT CTG GGG ATT 
A G L Q I P A I L G I 

mm~m~mMm~wwm 
2300 

CTG TTT CTT CGG AGG AGA GCG GTG GTC AAA GAG 
L F L R R R A V V K E 

TAT GAT GAA GAA GGA GGC GGA GAA GAG GAC CAG 
Y D E E G G G E E D Q 

2450 
GAA GTG ACT CGT AAC GAC GTT GCA CCA ACC CTC 
E V T R N 0 V A P T L 

C E G A A G V C R K A Q P V E 

2250 
CTT GGA GGA ATT CTT GCT TTG CTA ATT CTG ATT CTG CTG CTC TTG 
L G G I L A L L I L I L L L L 

. . . . . . . . . . . . . . . . . . . . . . . .  2~5~ . . . .  
CCC TTA CTG CCC CCA GAG GAT GAC ACC CGG GAC AAC GTT TAT TAC 
P L L P P E D D T R D N V Y Y 

2400 
GAC TTT GAC TTG AGC CAG CTG CAC AGG GGC CTG GAC GCT CGG CCT 
D F D L $ Q L H R G L D A R P 

2500 
ATG AGT GTC CCC CGG TAT CTT CCC CGC CCT GCC AAT CCC GAT GAA 
M S V P R Y L P R P A N P D E 

2550 
ATT GGA AAT TTT ATT GAT GAA AAT CTG AAA GCG GCT GAT ACT GAC CCC ACA GCC CCG CCT TAT GAT TCT CTG CTC GTG 
I G N F I D E N L K A A D T D P T A P P Y D S L L V 

2600 2650 
TTT GAC TAT GAA GGA AGC GGT TCC GAA GCT GCT AGT CTG AGC TCC CTG AAC TCC TCA GAG TCA GAC AAA GAC CAG GAC 
F 0 Y E G S G S E A A S k S 8 L N S S E S D K D Q D 

2700 
TAT GAC TAC TTG AAC GAA TGG GGC AAT CGC TTC AAG AAG CTG GCT GAC ATG TAC GGA GGC GGC GAG GAC GAC TAG GGG 
Y P Y L N E W G N R F K K L A D M Y G G G E D D *** 

2750 2800 2849 
ACTCGAGAGAGGCGGGCCCCAGAcCCATGTGCTGGGAAATGCAGAAATCACGTTGCTGGTGGTTTTTCAGCTCCCTTCCCTTGAGATGAGTTTCTGGGG/~u~A 

2900 2950 
AAAAGAGA•TGGTTAGTGATGCAGTTAGTATAGC•TTATA•TCT•TCCA•TTTATAGCTCTAATAAGTTTGTGTTAGAAAAGTTTCGACTTATTTCTTAAAGC 

3000 3050 
TTTTTTTTTTTT•CCATCACT•TTTACATGGTGGTGATGTCCAAAAGATA•C•AAA•TTTAATA•T•CAGAAGAA•AACT•TAG•AT•AGAAGGTTCACCCA• 

3100 3150 
CA••TTGCAGATTTTCTTAAGGAATTTTGTCT•ACTTTTAAAAAGAAGGGGAGAAGTCAGCTACTCTAGTTCTGTTGTTTTGTGTATATAATTTTTTAAAAAA 

3200 3250 
AATT•GTGTGC•TCTGCTCATTACTACACTGGTGTGT••CTCTGCCTTTTTTTTTTTTTTTAAGACAGGGTC••ATTCTATCGG•CAGGCTGGAGTG•AGTGG 

3300 3350 
TGCAATCACAGCT•ACTG•AGC•TTGTC•TCCCAGGCTCAAG•TATCCTTGCACCTCAGC•TCC•AAGTAGCTGGGA•CA•AGG•ATGCACCA•TA•GCATGA 

3400 3450 
CTAATTTTTTAAA•ATTTGAGACGGGGT•T•CCTGTGTTACCCAGG•TGGTCTCAAA•TCCTGGGCTCAAGTGATC•TC••ATCTTGG••TC•CA•AGTATTG 

3500 3550 
GGATTACAGACA•GAGCCACTGCACCTG•CCAGCTCCCCAACTCCCTGCCATTTTTTAAGAGACAGTTT•GCT•CATCG•CCAGGCCTGGGATGCAGTGATGT 

3600 3650 
GATCATAGCTCACTG~AA~CTCAAACTCTGGGGCTCAAG~AGTTCT~CCAC~AGCCTCCTTTTTATTTTTTTGTACAGATGGGGTCTTGCTATGTT~C~CAAG 

3700 3750 
CTGGT•TTAAA•TCCTGG•CTCAAGCAATCCTT••G•CTTGGCCCCCCAAAGTGCTGGGATTGTGGGCATGAGCTGCTGTGCCCAGCCTC•ATGTTTTAATA• 

3800 3850 
CAA•T•TCAC••CTGAATTCAGTTGCTTTGCC•AAGA•AGGAGTTC•CTGATGCAGAAATTATTGGGCTCTT•TAGGGTAAGAAGTTTGTGTCTTTGT•TGGC 

3900 3950 
CACATCTTGACTAGGTATTGTCTA•TCTGAAGAC•TTTAATGGCTT•CCTCTTT•ATCTCCTGAGTATGTAACTTG•AATGGGCAG••ATCCAGTGACT•G•T 

4000 4050 
CTGAGTAAGTGTGTTCATTAATGTT•ATT•AG•TCTGAAGCAAGAGTGATATA•TCCAGGACTTAGAATAGTGCCTAAAGTGCTGCAGCCAAAGACAGAGCGG 

4100 4150 
AACTATGAAAAGTGGGCTT•GAGATGGCAGGAGAGCTTG•CATTGAG••TGGCAATTTAG•AAACTGATGCTGAGGATGATTGAGGTGGGT•TACCTCAT•TC 

4200 4250 
TGAAAA•TCTGGAAGGAATGGAGGAGTCTCAA•ATGTG•TTCTGACACAAGAT•CGTGGTTTGTACT•AAAGC•CAGAAT•CCCAAGTGCCTG•TTTTGATGA 

4300 4350 
TGT•TACAGAAAATGCTGGC•GAGCTGAACACA••TGCC•AATTCCAGGTGTGCA•AGAAAAc•GAGAATATTCAAAATTCCAAATTTTTTCTTAGGAG•AAG 

4400 4450 4497 
AAGAAAATGTGGCCCTAAAGGGGGTTAGTTGAGGGGTAGGGGG•AGTGAGGATCTTGATTTGGATCT•TTT•TATTTAAATGTGAATTTCAACTTTTGA•AA• 

4550 4600 
CAAAGAAAAGACTTTTGTTGAAATAGCTTTACTGTTTCT•AAGTGTT•TGGAGAAAAAAATCAACCCTGCAATCACTTTTTGGAAT•GTCTTGATTT•T•GG• 

4650 4700 
AGTTCAAGCTATATCGAATATAGTT•TGTGTAGAGAATGTCACTGTAGTTTTGAGTGTATA•ATGTGTGGGTGCTGATAATTGTGTATTTTCTTTGGGGGTGG 

4750 
AAAAGGAAAACAATTCAAGCTGAGAAAAGTATTCTCAAAGATGCATTTTTATAAATTTTATTAAACAATTTTGTT(A) n 

Fi,~. 2. Con t inued .  

1 2 7  
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65% 96% 

~A~ lnA~ 
Fig. 3. Schematic presentation of the structure of human E-cadherin. The thin line indicates the precursor segment', the fat line 
indicates the mature protein; the cross-hatched boxes indicate the extracellular repeated domains; the transmembrane domain is 
vertically striped. The percentage homology (amino acids) of the different regions of the human E-cadherin with the mouse 
E-cadherin [22] is also indicated. 
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