Marmari et al., J Med Microb Diagn 2017, 6:1
DOI: 10.4172/2161-0703.1000249

Journal of
Medical Microbiology & Diagnosis

Research Article Open Access

In Silico Analysis, Cloning and Expression of Recombinant CD166 in E. coli
BL21 (DE3) as a Marker for Detection and Treatment of Colorectal Cancer

Vahid Marmari', Habibollah Mahmoodzadeh? Hassan Dana'*, Ghanbar Mahmoodi Chalbatani**, Ali Mazraeh', Ali Ghamari®, Fateme Moazzen*,
Mohammad Ebrahimi® and Narges Mehmandoost®

'"Department of Biology, Damghan Branch, Islamic Azad University, Damghan, Iran

2Cancer Research Center, Cancer Institute of Iran, Tehran University of Medical Science, Tehran, Iran
3Department of Biology, Tehran Branch, Islamic Azad University, Tehran, Iran

“Department of Laboratory sciences, Zahedan Branch, Islamic Azad University, Zahedan, Iran
*Department of Biology, University of Technology, Hefei, China

SDepartment of Chemistry, University of Sistan and Baluchestan, Zahedan, Iran

Qg
&

Abstract

Introduction: Colorectal cancer is the third most common type of tumors, with more than 1.2 million new cases
resulted in 600 thousand deaths annually and ranks fourth in terms of mortality worldwide. The activated leukocyte cell
adhesion molecule (ALCAM) also called CD166 is a marker of colorectal cancer (CRC) stem cells. The expression of
CD166 increase in colorectal cancer. Also with advancement of iliness in different stages of cancer, this expression
increased. So, it could be a reasonable marker for Detection and Treatment of Colorectal cancer. The purpose of
this study is to produce recombinant protein CD166 for cancer therapy or early detection of colorectal cancer cells.

Methods: In this study, the sequence of CD166 was optimized for expression in E. coli using online tools and
cloned into pET28a as an expression vector. The recombinant pET28a was transformed into the E. coli BL21DE3
using heat shock method and expression of recombinant CD166 was examined using SDS-PAGE.

Results: The synthetic gene of CD166 was located between Ncol/BamHI and Xhol restriction sites and cloned
into pBSK (+) vector. The presence of this gene in pET28a was determined by colony and confirmed by restriction
digestion. Gene of CD166 were expressed in E. coli BL21 DE3. The results of the SDS-PAGE technique confirmed
the expression of recombinant 53 kDa CD166 in a bacterial expression system.

Conclusion: A portion of the CD166 gene was expressed as a recombinant in E. coli. This could be a good

candidate to produce a vaccine for cancer therapy or colorectal cancer diagnostic test.

Keywords: Colorectal cancer; Cloning and Expression; Recombinant
Protein; CD166/ALCAM

Introduction

Cancer is one the oldest diseases occurring among humans and
animals with a history longer than the prehistoric era. Developing
countries account for at least two-thirds of cancer patients in the
world [1]. Colorectal cancer is fourth common type of cancer with an
estimated of 1/2 million new diagnosed cases annually. This disease is
the third cause of death among the cancers in the world [2-4].

Factors which increase the risk of colorectal cancer may be
considered as age over 50, colorectal polyps, family history of colorectal
cancer, genetic disorders, history of being diagnosed with cancer, Krone
or inflammatory bowel disease, diet, smoking, etc. [5].

Molecular or genetic changes can also be involved in colorectal
cancer but some genetic changes can increase the risk of colorectal
cancer such as changes in HNPCC or APC2 genes [6]. Symptoms of
colorectal cancer are diarrhoea, constipation, blood in the stool, a
completely empty bowel feeling, narrowing of the stool and losing
weight without reason.

Colorectal cancer may be treated using various methods depending
on thelocation of the tumor, in the rectum and colon, and the stage of the
disease, such as surgery, radiotherapy, chemotherapy or a combination
of all these methods, in which surgery is the most common treatment
method [6].

CD166, also known as ALCAM (Activated Leukocyte Cell Adhesion
Molecule), is a marker of colorectal cancer stem cells, which emerges by
aggressive tumors. Adhesion molecules like the CD166 are important

for cell survival, cell growth and motility, and for invasion during tumor
progression and metastases [7-12].

The presence of CD166 at the tumor surface indicates the shortening
of survival [13]. When the cells become cancerous, CD166, which is
located on the outer surface of colorectal cancer cells, is noticeably
overexpressed at the surface [14].

CDI66 is a member of the immunoglobulin superfamily and
was identified by expression cloning based on its ability to bind
to CD6 making use of COS cells transfected with ¢cDNA libraries.
CD166 consists of five extracellular immunoglobulin domains (two
NH2-terminal, membrane-distal variable-[V]-type folds and three
membrane-proximal constant-[C2]-type immunoglobulin folds), a
transmembrane region, and a short cytoplasmic tail. ALCAM is able to
mediate homophilic as well as heterophilic (CD6) interactions. The gene

*Corresponding authors: Hassan Dana and Ghanbar Mahmoodi Chalbatani,
Cancer Research Center, Cancer Institute of Iran, Tehran University of Medical
Science, Tehran, Iran, Tel: 00989105040602; E-mail: hassandana20@ymail.com,
ghanbarmahmoodi@nourdanesh.ac.ir

Received January 01, 2017; Accepted February 06, 2017; Published February
13,2017

Citation: Marmari V, Mahmoodzadeh H, Dana H, Chalbatani GM, Mazraeh A, et al.
(2017) In Silico Analysis, Cloning and Expression of Recombinant CD166 in E. coli
BL21 (DE3) as a Marker for Detection and Treatment of Colorectal Cancer. J Med
Microb Diagn 6: 249. doi:10.4172/2161-0703.1000249

Copyright: © 2017 Marmari V, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Med Microb Diagn, an open access journal
ISSN: 2161-0703

Volume 6 - Issue 1+ 1000249



Citation: Marmari V, Mahmoodzadeh H, Dana H, Chalbatani GM, Mazraeh A, et al. (2017) In Silico Analysis, Cloning and Expression of Recombinant
CD166 in E. coli BL21 (DE3) as a Marker for Detection and Treatment of Colorectal Cancer. J Med Microb Diagn 6: 249. doi:10.4172/2161-

0703.1000249

Page 2 of 6

ive Frequency
B
-

Relat.
ra g
-

|0 60 750 90 L0o0 120 10
Relative Position of codons

0.88

15 300

CAl:

W0 6w 750 oW Looe 1200 Loow
Relative Position of codons

0.61

0 190 300

Figure 1: Codon adaptation index (CAl); Right: before Optimization, Left; After optimization.

encoding CD166 is located on the long arm of human chromosome 3
(3q13.1-q13.2). It is organized into 16 exons that span nearly 150 kb of
DNA [15-17].

In addition, this protein is considered to be a recognizable anti-gene
that may lead to the production of antibody in an immunized mouse
with human intestine cancerous cells [18]. The CD166 protein is also
considered as a well-known molecular marker for targeted treatment
used for patients suffering colorectal cancer [19,20]. In this research
bioinformatics analysis, cloning and surface expression of CDI166
were applied to study and to analyze the potential of optimization of
diagnosis methods such as generating diagnostic kits to diagnose the
colorectal cancer cells before becoming malignant and the possibility
producing a vaccine for colorectal cancer.

CD166 plays a crucial role in the invasion and the development of
tumor in colorectal cancer and is assumed as a cancer stem cells marker.
Besides, the extracellular of this protein has a region with appropriate
size. it performs an important role in the reactions and interactions of
the protein, for either hemophilic or heterophilic reactions. CD166 is
composed of two components of 93 and 110-amino acids and three
components of 84, 77 and 86 amino acids, given that, this experiment
is aimed to clone and express CD166 to be used in practical, diagnostic
and remedial plans.

Materials and Methods

Materials

Luria Bertani (LB) media was prepared according to Sambrook and
Russel. Antibiotic screening was performed on LB agar plates using
ampicillin at 100 pg/ml and Kanamycin at 20 ug/ml which was obtained
from Sigma, USA. Concentrations of IPTG (100 pg.mL") were used for
the induction of CD166 gene. This reagent was purchased from Merck,
Germany. The restriction enzymes were purchased from Fermentas
(Lithuania).

Bioinformatics analysis and optimization and chemical
synthesis of gene CD166

The sequence of the specified gene was estimated via uniport KB/
Swiss-Port website and the national center of biotechnology information
(NCBI). Afterwards, after 3’ sequences, 6 histidine amine acids (His-
Tag) were inserted followed by TAA stop codon. In the end, Ncol and
BamHI enzymes restriction sites were embedded at 5 terminal and
Xhol enzyme restriction site at 3’ terminal. In the following, codon
optimization was performed using American GenScript Company to
gain access to the most correct expression in prokaryotic host. In the
following, the gene was chemically synthesized and delivered as a clone
in pBSK (+) vector (Biomatik Corporation, Canada).

Amplify the CD166 gene

In order to amplify the CDI66 gene, the E. coli TOP10 was
transformed with plasmid containing CD166 gene using heat shock
method. Then, plasmid extraction, a double digestion was done with
Ncol and Xhol.

Gene CD166 sub cloning

E. coli BL21 (DE3) was used as an expression host cell. Digested
fragments were analyzed by agarose gel electrophoresis and pET28a
expression vector and CD166 fragments were purified. Finally, CD166
sequence was ligated to the pET28a using T4 DNA ligase. After an
overnight incubation at 37°C, the plasmid extraction from appeared
colonies were performed.

Transformation of recombinant vector (pet-28a-CD166)

In this research, the competent E. coli BL21 (DE3) host cells were
prepared with calcium chloride. The accuracy of transformation was
verified by double digestion of plasmid with Ncol and Xhol enzymes.

Expression of CD166 gene

Protein expression was analyzed using SDS-PAGE analysis technique.
E. coli BL21 (DE3) harboring the CD166_pet-28a (+) positive colony
was grown in 100 ml LB broth at 37°C including 20 pg/ml Kanamycin to
achieve an optical density (OD) of 0.8 and at this time, 20 puL IPTG (100
pg.mL*) was added to 50 ml LB broth. At 37°C, incubation was continued.
The samples from induced culture for 6 h at 150 rpm and 37°C after
induction. Samples were accumulated, centrifuged at 5000 rpm for 5 min
and 4°C. Supernatant was discarded and 80 pL Urea (8 M) was added to the
precipitate. To run the samples, the mixture (precipitated sample and Urea)
was dissolved in 1 x SDS-PAGE sample buffer. The prepared samples and
protein molecular weight marker was heated for 7 min at 95°C. Then each
sample and marker was loaded on the 12% SDS-PAGE gel and run on the
constant voltage of 100 V.

Results

Sequence optimization and gene synthesis

In the native nucleotide sequence, there were parameters that could
decrease the efficiency of expression system in the E. coli host cell.
Thus, these parameters were substituted to optimize clones to a higher
efficiency system. The parameters changed through optimization were
Codon Adaptation Index (CAI) and frequency of optimal codons
(FOP) and the GC content adjustment.

CAlis variable between 0 and 1, in which the closer index to 1 shows
better expressional conditions. In the native sequence the CAI was 0.61
which was changed to 0.88 By changing the nucleotides (Figure 1).
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Figure 3: GC content adjustment; Right: before Optimization, Left; After optimization.

The percentage distribution of codons in computed codon quality
groups. The value of 100 is set for the codon with the highest usage
frequency for a given amino acid in the desired expression organism. In
the native sequence the FOP was 43 which was changed to 70 (Figure 2).

A suitable sequence has a G-C Content Adjustment of 30% to
70% (50% on average). Through codon optimization, the G-C content
adjustment was increased from 41.59 to 48.56, which results in an
increase in the half-life of mRNA of the gene (Figure 3). Considering
the modified parameters, nucleotide sequence of original and optimized
sequences was compared for Peer to Peer (Figures 4 and 5).

Amplify the CD166

To amplify the recombinant pBSK plasmid containing CD166 DNA,
transformation process was carried out for E. coli top 10 competent cell
and the colonies grown on medium containing ampicillin antibiotic
were selected (Figure 6).

Followed by confirming pBSK plasmid containing the CDI166
gene using the electrophoresis method, double digestion technique
was applied to confirm the presence of CD166 gene in the plasmid,
considering Ncol and Xhol enzyme restriction sites embedded at the
two ends of synthesized gene (Figure 7).

Sub-cloning of CD166 in pET28a

CD166 DNA was digested and it was ligated into similarly
digested pET-28a expression plasmid. In the following, E. coli BL21
(DE3) competent cells were transformed by recombinant construct.
Afterwards, the transformed bacteria were inoculated in a medium
containing kanamycin and incubated for an overnight. Plasmid
extraction was performed and was confirmed on gel electrophoresis.
After confirming the presence of recombinant pET-28a plasmid,
enzyme double digestion technique was performed. Observing a 1463
bp band related to the target gene and a 5369 bp band to the pET-28a

Average GC content:

0 130 300 430 600 730 500 1030 1200 1330
Relative Position of codons

41.59

expression plasmid indicated the cloning of target gene into the pET-
28a plasmid (Figures 8 and 9).

Discussion

With nearly 135,000 new cases diagnosed annually, CRC is the
third most prevalent cancer in the United States [21]. Concentrate on
cancer initiation and development has dominated the effort to better
understand disease pathology and guide therapeutic approaches.
Hence, the cancer stem cell (CSC) hypothesis, which suggests that
cancer is driven by cells harboring stem cell-like qualities, offers one
explanation for why many current therapeutic approaches ultimately
result in relapse of disease. In this hypothesis, some CSCs may be
quiescent and, thus, evade eradication by standard cytotoxic therapies
designed to target proliferating cells. These surviving cells can then
proceed to support tumor growth and have the potential to initiate
metastatic or recurrent disease [22-32].

ALCAM has been reported to be involved in tumorigenesis of CRC
and to function as a CSC marker. Correlation of the CD166 expression
pattern with aggressive disease has led to efforts for targeting this
molecule as a cancer therapeutic.

Bioinformatics is gathering, implementation and analysis of a
large quantity of biological data, which its most essential application
is sequence analysis. Another practical application of bioinformatics
is the optimization of newly composed gene considering the host cell,
which was done in this research. Codon optimization leads to a
better expression, precision, and performance of the target gene in
the host cell.

Monoclonal antibodies (MAbs) are a relatively new innovation
in cancer treatment. At present, some monoclonal antibodies have
increased the efficacy of the treatment of certain tumors with acceptable
safety profiles. CDI66 is a cell-surface antigen that is proposed as the
antigen of cancer stem cell in CRC [33]. Recently, the recognition

J Med Microb Diagn, an open access journal
ISSN: 2161-0703

Volume 6 - Issue 1+ 1000249



Citation: Marmari V, Mahmoodzadeh H, Dana H, Chalbatani GM, Mazraeh A, et al. (2017) In Silico Analysis, Cloning and Expression of Recombinant
CD166 in E. coli BL21 (DE3) as a Marker for Detection and Treatment of Colorectal Cancer. J Med Microb Diagn 6: 249. doi:10.4172/2161-
0703.1000249

Page 4 of 6

Ot dmi e
Original

Ot dmi mesct
original

Ot dimi e
COriginal

Ot dmi mecd
original

Ot imi = el

Coriginal

Cprtimi=ad
Ccriginal

optimizad
Criginal

Cprtimi=ad
Criginal

optimizad
Criginal

St imi=ad
Sriginal

optimizad
Criginal

St imi =ed
Sriginal

optimizad
Criginal

St imi =ed
Sriginal

optimi =ed
Original

St imi =ed
Sriginal

optimizad
Criginal

St imi =ed
Sriginal

Optimi=aed
Original

Oprimi =ac
Original

Optimixead

Original

Opeimiced
original

optimi=ed
original

OoPptimi=ed
Original

Ooprimi=ad
Original

we

oo
s

1z
1z

1E
1Eo

Zao

=as

=09
=TT

=T
=2eo

azo
a=o

aso
aso

Sao
=a o

s0o
s0o

ss9
=11

T=o
F=o

T
a9

sa9
249

so9
Sos

=1
Ses

1o0=9
1o0=9

1089
1089

1149
1149

1z09
1zO09

1269
1z69

1az9
1az9

138D
1389

1aa9
1aa9

T S T 5 5 T P A £ 5 T P P T € G 3 S T A T G 3 S G AT A 2 G5 A A T T A T I 5 1 6 T S G e T

T T A €3 T A T A L 65 T A AU T T A A T A T G A A T A S AT T AT € A T A T T S S A T T

GATGTECCGEAGAACC TGEATGT TTGETARARATGEAAATATGAAARACCGEAT GG TEGCCG
GACOGTACC TCASAATC TCATET T TAGCAAATAAAAATATAEAAAASCOCCAATEECTOCOCORA

e e s e e N T ey e - ]
I AT T I A T T A P T S T T P P AU 3 P P P P T € T R A T A S R AU AT B T AU A AR

TR ARRG AT S T GA R TG T TG AR A A T T A A O T G AG T AT T i AR C G O G TAT T
TACAAAGACAGATTEANCCTC TCAGAAAAC TACACT TTETOCTATCAGTAATAECAMIGMNTC

ACTGATGAAAAACGC T T TETEGTGCATECT GO T TACGESGAAGACA R TS TOCTTTGARGCACCS

AGTEATGAAAASAGAT T TETE TECATECTAGTAACTEAGEACAACETETTTGAGECACCT

ACCATTGT TAAAG TO T TCAAACAGSCCGAGCAAACCEEAAATCETETC TAAAGCTCTGETTC
ACAATAGT CAASS TGT TCAASCANMCCATC TAAMACCSTEAAATTGTAASCAAAGCASTETTI

CTGEARMS GEAMC AN TGARAAN AN TEEETGAT TG TAT TASTGAASA T TCCTATC CGEAC
CTCGAAACAGAGCAGC TAAAAAAGSTTEGEETEACTECAT T TCAGAAGSACASTTATCCAGAT

EECAACATCACC TEETACCES TAATEGTAAACG T TCTECACCOESCTEEAASESCECAGTEETT
CECAATATCACA T GG TACASSAMTGGAAMMG TECTACATCOCCT TGAMASGEAGOSES TEETC

ATCATC T T CARARA A NMGAMN TS SACCCEETCACCCAGC TETATACCATGACGSTOTACCOTC
ATAATTTTTAARAAAGEAAATEGACCCAGTEAC TCAGC TCTATACCATEACTTCCACCOTE

CAATACAAAACCACGAAAGCTEACAT TCAAATECCET TTACSTECAGSTESTTACCSTATTAC
GAGTACAAGACANCCAAGESC TGACATACAANTGCCAT TCACC TGO TOSSTGACATATTAT

GECCCG TCCGE TCAGAAA N CA T CCAT TCAGAMCANGCSS TOCTTOCGATATTTATTACCCC
CEGACCATC TEGCCAGA A AACAAT TCAT TC TEAACACECAGTATT TGATATTTACTATCCT

ACGGAACAGSGTCACCATCCAAG TECTECCGCCEARAAACEOCATCAAASAACECGEACART
ACAGAGCAGSTGACAATACAAGS TEC TGCCACCAMAMANMNTGOCATCAMMGANGESSSATANC

AT TACCC TGAAATGCC TGEES TANMC GG TAMRC CCGCCESCCGEAMGAAT T TOC TG TTOTATCOT.
ATCACTCT TAAATGC T TAGEGAATEGCAACCC TCCCCCAGASEAATTTTTGTTTTACTTE

GGG CARCCOGAACETAT T CECAGT TCCAACACETATACCCTEACESEATETEC G TCEC
COAGGACAGCCCGANGGANTAMAGAMGC TCAMMTACT TACACACTGACSSATGETGSASESOGSC

AATGCAAMC OGS TGATTACAAATETAGTCTGATCGACAMAAMATC TATGEATCECGETCTACC
ARATCGCARACACEAGACT ACAAG TET TCCOTEATACGACAARARARAACCATEATTEGOTTCARC?

oA T TACCE T TCAT TATC TG EATC TGAGTC TEAACCCGTOCGECEAASTCACTCGE TCAL
SOCTATCACAST T CACTATTI TGGAT T TG TCC T TAAACCCAASTEEASAMASTGACTASHACTAC

ATTEGTGACGCTC IGCCaGTS TCCTGCACGATC TOASCATOGCGECAMCSCS TACCSTOSTC
ATTGGTaATGCCC TACCCG TG TCATGCACAATATC TEC TAGCAGEAATECAACTETGEETE

TEEATGAAAGATAATAT TCGTC IECGCTCATCGCCETCATTTAGC TO TCTGCACTATCAL
TEGATGAAASATAMCATCAGSSC TTOCGATC TAGCCOSTCAT T TTO TASTO T TCATTATCAC

CACGCEEETAATTACETETETEARAACS COTECAAGAAGT TEAASGCCT GAAAPAMCE"
EATGCTEEAAACTATG TC TGCEAMACTECTC TECACCACCET TEAACGACTARAGARRRNE]

=¥ W N TAAACCOGCASATTARAMTEA
GAGTCATTGACTC TCAT TG TAGAAGGC AAACCTCAAATAAAAATGAC ARAMGRARRCTGRAS

TS ARAGARARACCGRT

CAT OO T GRS

G TCAGG T TG TCGAARACCAT TATC TCCCATG TEGAAGGE TTCOCGAARACCGGCCAT

= AT

oo

= AGTGGAC

AT T AUAUARC AT AR T

TG

- ATGTGCGAAGGTTTTC

CAGTGGACCR
CAATGGACAMAT TACTGEGCAGTGEGAMGCGTCATAMAMCCAANACAGAGGAATC TOCTTATAT

TATTAACCARAACCGARGAR RGO

JN ECAGCG: ATATE

AATGGCCGC TAT TACTCAAMAAT TATCATT TCGCCGGAAGAMAAACGT TACCC TGACG TG
AATGGCAGGTATTATAGTAAAAT TATCATT TCCCC TGAAGAGAATGT TACATTAACT TG

A OGO GGARAAATCAAC TGGAACGCACCGTOCAACTC TC TGAATG TG TC TCATCATCATCAL
ACAGCAGAARAACCAAC TEGAGAGAACAGTAAACTCCTTEAATETCTC TCATCACCATCRAL

CATCACTAMN
CATCACTAR

Figure 4: DNA alignment; Comparing nucleotide for peer to peer in the primary and optimized sequences.

M13(+) Primer

Apall(4132) UC57(+)
amp(R] G+
T7 primer

Ein AT (672)
‘BarnHI (686)

Neel(B92)
PBSK{+) Simple-Amp-CD 166 ex
4379 bp
~ CD166
// ext
Apa LI(=2886)
/( L Aval(z143)
M13- primer ki dniz (2166)
pUCST() pPG-

Figure 5: The map of pBSK plasmid containing CD166 gene.
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of the tumor related antigen has introduced a new foundation in
the immunotherapy of special antigens. The major aim of vaccine
experiments initiated from the last decade was to induce a specific
immune response against the cancer antigens [34-37].

Figure 6: Extraction of transformed plasmid (pBSK plasmid containing CD166
gene); M, GeneRuler™ 1 kb ladder; Lane 1 and 2: Extraction of transformed
plasmid.

Figure 7: Double digestion of pBSK (+) vector (with the Ncol and the Xhol); M,
GeneRuler™ 1 kb ladder (Fermentas, Lithuania) and Lane 1, 2 and 3 double
digested plasmid.

Figure 8: (A) Extraction of transformed plasmid (pET-28a Recombinant Vector);
M, GeneRuler™ 1 kb ladder; Lane 1, 2, 3 and 4: Extraction of transformed
plasmid; (B) The double digestion of pET-28a recombinant vector (with the Ncol
and the Xhol); M, GeneRuler™ 1 kb ladder; Lane 1 and 2 double digestion.

Figure 9: Expression analysis of recombinant CD166 produced in E. coli BL21
(DE3) by SDS-PAGE; line M, protein marker (CMG, Iran); line 1, 2 and 3: Induction
of E. coli BL21 (DE3) with IPTG ; lane 4: Non-induced E. coli BL21 (DE3).

In this study, with the induction of CD166 protein in E. coli BL21
(DE3), to take initial steps to purify and separate, we made an effort to
take initial steps to purify and separate them in a way to be used for in
vitro induction of immune cells. The results of this study can be used
to improve the diagnostic approaches and cancer remedial techniques.

Conclusion

By analyzing the expression of CD166 protein in normal and tumor
tissues, the excess expression of CD166 protein was demonstrated in the
colorectal cancer, as result this protein is considered to be the exclusive
marker of colorectal cancer. Considering the correlation between
CD166 protein and tumor growth, this protein is suggested to be a
marker for fighting methods against colorectal cancer. In this research,
underlying studies have been provided using bioinformatics analysis,
cloning and expression of the CD166 protein, in order to employ this
protein as a vaccine and to produce colorectal cancer detection Kkits.
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