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Abstract

Mucins and mucin associated antigens are believed to play an important role in both
invasion and metastasis of cancer cells. The altered expression of mucin peptides in cancer cells,
as well as glycosylation, facilitates tumor cell invasion into blood stream, attachment to
endothelia cells and escape from host immuno-surveillance. Our previous studies had
demonstrated the prognostic implication of mucin expression for lung cancer. Lung cancers
overexpressing siadlomucins tend to have higher chance of recurrence and metastasis. The
expression of sialomucin is correlated with the overexpression of an oncoprotein, erbB-2/neu, and
at least one mucin gene (MUCS5AC apomucin). We are than interested about the altered
expression of glycosyltransferase genes in lung cancer. Preliminarily, using multiplex PCR to
evaluate the expression of sialyltransferase(ST) and fucosyltransferase (FucT) gene families in
lung cancer (in >50% of patients), we have demonstrated that overexpression of STs and FucTs
are common in lung cancer tissues and cell lines. Daughter cell line (CLy.s) with high
invasiveness and metastasis ability expressed more STs and FucTs than parent cell line (CL1.o
and CL1.1). Clinically, patients bearing tumors with overexpression of ST3Gallll and FucTIlI
IV VI VIl are liable to cancer recurrence and death. We thus propose a three-year study to
comprehensively study the role of glycosyltransferase genes expression in lung cancer. Is
up-regulation or down-regulation of certain glycosyl -transferase which leads to expression of
cancer-associated sialylated antigens occurs preferentially in lung cancer? Can the altered
expression of glycosyltransferase genes serve as a prognostic marker? Specific
glycosyltransferase genes considered to be important in lung cancers will be cloned and subjected
to further study.
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Aberrant glycosylation of mucins



Mucin glycoprotein consists of a protein backbone with many carbohydrate side chains of
varying lengths, sequences, compositions and anomeric linkages. They have a very large
molecular weight (400 to > 1000 kDa), many O-glycosidically linked carbohydrate side chains
which may constitite 50-85% of the total molecular weight, a high content of serine, threonine
and proline in the protein backbone structure. The carbohydrate moieties of mucin glycoprotein
may provide important biological functions of cells. These include receptor function for growth
factors, hormones, toxins, bacteria, and virus lectins, growth regulation, cellular differentiation,
homotypic and heterotypic, cell-cell interaction, cell-substratum or cell-basement membrane
interactions and various immunological functions[1] Experimentally, mucins had been
demonstrated to promote tumor cell invasion, metastasis and modulate the immune recognition
phenomenon of cancer cells.[2] The aberrant expression of mucins and mucin related antigens
are poor survival factors in carcinomas arising from various organs, such as colon and breast
cancer. Our previous studies had demonstrated the prognostic implication of mucins for lung
cancer. [3-5] Lung cancers overexpressing sialomucins (highly sialylated mucins not so heavily
expressed in normal airway) tend to have higher chance of recurrence and metastasis. The
overexpression of sialomucin correlated with erbB-2/neu oncoprotein overexpression and at
least one mucin core peptide (MUC5AC apomucin).

Aberrant glycosylation of mucins is common in cancer cells. Among cancer-associated
antigens, sialylated Lewis antigens such as sialyl Lewis x (sL€*) and siayl Lewis a (sL€®) have
been well characterized. It is well known that the sLe* and sLe® epitopes produced in cancer
cells are mainly carried on mucin O-glycans. The augmented expression of sLe‘ and sLe®
antigens is frequently observed in some cancerous tissues, including lung cancer. It has been
reported that sialyl Le* and sialyl Le* are involved in the process of metastasis, because these
compounds serve as ligands for P- and L-selectin expressed on the surface of vascular
endothelia cells, and mediate the adhesion of malignant cells to the vascular endothelium[6]
Clinical reports also recognized these compounds to be poor prognostic factors for lung cancer
and colon cancer.[7,8]

Glycosyltransferase and mucin glycosylation

Glycosyltransferases are enzymes arrayed in Golgi apparatus.. These enzymes transfer
glycosyl residues from nucleotide-activated sugar molecules to other carbohydrates or aglycans
(peptides or lipids) in a highly efficient and specific way. They work like sequential part of an
assembly line with “ cooperative sequential specificity”, that the product of one
glycosyltransferase becomes the acceptor substrate for the next glycosyltransferase. By
estimation, there are more than 250 glycosyltransferases, and the assembly of these enzymes on
Golgi may be tissue specific, i.e. different tissue may have different glycosylation process on
same peptide backbone.[9,10]

Mucin-type glycoproteins are unique in having clusters of large numbers of O-glycans.
These O-glycans contain N-acetyl gal actosamine residues at reducing ends, which are linked to
serine or threonine in a polypeptide. The initiation of O-linked glycosylation occurs through the
action of UDP-Gal-Nac: polypeptide N-acetylgal actosaminyltransferase (ppGaN-Tase), which
catalyzes the transfer of GalNAc from the nucleotide sugar UDP-GalNAc to the hydroxyl group



of either serine or threonine. [11]

These attached O-glycans can be classified into several different groups according to the
core structures subsequently added on GalNAc [12]. In many cells, core 1, GalB1—>3GaNAc, is
the major constitute of O-glycans, core 1 oligosaccharides are converted to core 2
oligosaccharides, Gal31—3 (GalNAcp1 —6) GaINAc when core 2
1,6-N-acetylglucosaminyltransferase (C2GnT) is present. [13] In the gastrointestinal tract and
breast tissue, oligosaccharides with core 3, GIcCNAcB1—3 GaNAc, can be frequently found.
These tissues also contain core 4, Galp1—4GIcf1—->6(GIcNAcB1l —»3)GaNAc. Core 4 is
formed from core 3 by core 4 1,6-N-acetylglucosaminyltransferase (C4GnT). It has been
reported that the amount of core 4 oligosaccharides is reduced in cancer cells, while the amount
of core 2 oligosaccharides is maintained or increased.[14] More recently, the increase in the
transcript of C2GnT was found to be associated with the progression of colonic carcinoma.[15]

A set of glycosyltransferases are required for the synthesis of cancer-associated sialylated
antigens, they are: 1,3 N-acetylglucosaminyltransferase (f1,3GnT), 1,4-gal actosyltransferase
(BL,4GaAT), a2,3-sidyltransferase (ST3Gal), and o.1,3-fucosyltransferase (a1,3Fuc-T) for sLe*
synthesis, and 1,3GnT, 1,3 GalT, ST3Gal, and a.1,4Fuc-T for sLe® synthesis. The genes
encoding B1,3GalT and p1,3GNT, which are required for the synthesis of type-1 (Le* and Le")
and type-2 chains (Le" and Le"), have recently been cloned. The genes encoding p1,4
GalTs(1-V1), ST3Gal Ts (I-1V), a1,3Fuc-T (111-V1), a1,4FucT (FucTIll) and Core 1-4GnTs had
been cloned.

Glycotransferase gene expression and cancer

Detailed mechanisms involved in regulation of glycosyltransferase genes are largely unclear.
Most of the glcosyltransferase genes (" glyco-genes’) are expressed in an organ- and
tissue-specific manner [16]. For example, the 5" untrandated region of GICNAc-TV mRNA from
various cells showed multiple sequences depending on the cell types[17]. Analysis of the 5'
untranglated region reveal ed the presence of consensus motifs for transcription factors such as
TATA box, AP-1/Ets, AP-2, HNF-1, and HP-1. The gene employs a multiple promoter system
for transcription, and gene expression may then be regulated in a tissue-specific fashion. More
over, multiple GICNACc-TV transcripts were reported in various cell lines and tissues [18].
Disruption of the GICNACc-TV gene in mice resultsin the loss of any detectable GICNAc-TV
activity, aswell as 31-6 GIcNAc branching glycansin al tissue examined [19]. GICNACc-TV
homozygous null mice are viable and fertile, but showed enhanced rates of T cell aggregation
and cell proliferation. Enhanced adhesion of cells (leukocytes, epithelial cells) to substratum, but
reduced cell motility was also noted [20]. GICNACc-TV catalyzes the attachment of a
B1-6GIcNAC residue, producing branched N-glycans. The high degree of branching of
N-glycans appears to be related to the malignant potential of tumor cells. In particular, $1-6
branching of N-glycansis directly linked to tumor metastasis. Transfection of mammary
carcinomacell lineswith a GICNAc-TV expression vector increased metastasis by 4-40 folds
[21]. The expression of GICNACc-TV gene could a so be induced by oncogene (e.g., ras-signaling
pathway) or viral (e.g., v-src) transfections during hepato-carcinogenesis. In addition, the
GIcNAC-TV activity is aso augmented by phorbol esters and TGF-31. Recently, erbB-2/neu has
been shown to be able to stimulate the transcription of GICNAc-TV through Ras-Raf-Ets signal



transduction pathway [22].

Unlike GIcNAc-TV, the molecular basis of most human glycogenes remains elusive. As the
genomic regions containing the promoter were isolated in only few genes, and complete
nucleotide sequence of many genes had only recently become available.

Rationale of study design

Expression of the above glyco-genes has also been studied in many other types of cancer,
and also demonstrated tissue-specificity. For example, downregulation of FucT VIl and
ST3Gallll was noted in colon cancer and cervica cancer [23,24], while the opposite was shown
in gastric cancer [25] and lung cancer (asin our preliminary data). Based on the PCR analyzing
the CL cell lines, we noticed a successive increased expression of FucTIIl, FucTVI and ST3Gal
[11 from cell line with low invasiveness(CL 1.q) to high invasiveness(CL1.5). Since the expression
of glycosyltransferasesis mainly regulated at the level of transcription, enzyme activity of
glycosyltransferases is strongly correlated with mRNA expression, measured by either Northern
blot or in situ hybridization [26]. We hypothesize that increase expression (activity) of FucT Ill,
FucT VI and ST3Gal |11 play important role in lung carcinogenesis.

Both STs (ST3s and ST6s) and FucTs (FucT-I11-V1I) are key enzymes participating in
synthesizing Lewis and sialyl-Lewis antigens (L€ Le®, Le¥, Le’, sL€", sLe?). Lewisand
sialyl-Lewis antigens are involved in the process of metastasis, these sialylated and fucosylated
compounds serve as the ligands of E-selectin or P-selectin expressed on the surface of vascular
endothelial cells. ST3Gallll preferentially synthesize sLe®, FucTI1-VII are enzymes catalyzing
the last step of synthesis of Lewis and sialyl-Lewis antigens. FucT 111 isthe Lewis enzyme and
ubiquitously expressed in the epithelial cells of aerodigestive tracts, and is the only FucT with
both 1,3 and a.1,4 fucosylation activity to synthesize both o.1,3-fucosyl-containing L€* and
sLe* and a.1,4-fucosyl-containing sLe®. FucT VI and FucT VII preferentialy synthesize L€, Le’,
and sL€”". FucT VI possesses the strongest activity in synthesizing sLe” antigen.

ST3Gallll and FucT Il1 are identified as genes of interest. Therefore, we are interested in
studying whether the abnormal activation of ST3Gallll and FucT Il may contribute to the
metastatic phenotype during the progression of cancers. We will clone ST3Gallll and FucT 111
genes and establish inducible expression system of ST3Gallll and FucT 11 in transfected cell
lines. We propose to transfect ST3Gallll and FucT 111 sense cDNA into CL 1.9 and anti-sense
cDNA to CL1.s. Biochemical or functional change of cells with overexpressed or
down-trand ated enzymes will be evaluated by flow cytometry (formation of specific glycans, i.e.
Le ,sLe’ and sLe®), migration/ invasion/metastasis assay, anchorage-independent growth assay,
in vivo tumorigenicity and metastasis. Catalytic activity of glycosyltansferasesin tranfected cell
lines will also be measured.

Except few enzymes, the regulatory mechanism of the expression of most
glycosyltransferase are majorly unknown. Limited reports had demonstrated that the expression
of certain glycosyltransferase genes, e.g. GICNACT V, ST8, FucT VII can be changed by growth
factor, phorbolester, or retinoic acid.[27,28] We, therefore, will investigate the effect of several
factors (proliferation factors: EGF, phorbol-12-myristate-13-acetate (PMA), differentiation
factors: retinoic acid, 8-Br-cAMP, cytokines: TNF, monokines) on the expression of FucT |11



and ST3Gallll in CL1.0 and CL 1.5 cells, aswell as non-malignant airway epithelial cell lines

(HBE and BAES-2B).
Besides ST3s and FucTs, several classes of glycosyltansfease genes may have contribution to
tumorigenesis. These genesinclude corel-4GnTs p-1-4GalT I~VI GIcNACTs (I-VI, especialy
11 and V) [16,29]. Unlike STs and FucTs which modify terminal glycosylation, coreGnTs
B-1-4Gal Ts and GIcNACTSs synthesi ze the core glycan and elongate backbone glycans. Altered
expression of these genes may affect cell surface receptors (e.g. cytokine and adhesion receptors)
and influence cellular growth and proliferation. To identify candidate genes related to lung
carcinogenesis, multiplex RTp-PCR of coreGnTs [-1-4GalTs and GICNAcTs will be performed
in CL cell linesand in clinical lung cancer specimens.

Patients and tumor tissues

From 1992 to 1996, we have collected 309 pairs of lung tumor/nontumor lung tissues. Among
them, 235 had the pathology of non-small cell lung cancer. Seventy tissue pairs from patients
with detailed clinical data and follow-up history were chosen.

Surgical specimens of tumors and the adjacent uninvolved lung tissue will be obtained from
patients with lung cancer at the time of resection. All patients should have non-small cell lung
cancer confirmed by histological diagnosis. Preoperative staging work-up included chest
radiograph, fiberoptic bronchoscopy with brushing/washing cytology and biopsy, sputum
cytology, computed tomography of thorax and abdomen, and bone scanning. Computed
tomography of the brain is not a routine staging procedure. All patients have been judged
preoperatively to have resectable disease, and all undergo a compl ete resection of the tumor.
The resection will be judged complete if all known tumorous tissue is completely removed,
resection margins are microscopically free of the tumor, and the area or nodes proximal to the
involved area or nodes is microscopically free of tumor. After excision, tumor samples and the
uninvolved lung tissues were collected immediately, snap frozen in isopentane at —-60°C placed
in sterile jar and stored at —70°C until processed. Specimens used for formalin fixation and for
OCT embedding are collected separately from specimens used for RNA isolation. The resected
lung and lymph nodes were subjected to routine surgical pathological examination.
Representative sections required for staging and histologic classification were generously
taken. Sections of 4um thickness were routinely stained with hematoxylin-eosin. Histologic
classification was based on World Health Organization criteria. The final staging of each
patient was pathologic, according to the international staging system for lung tumors.

Laser capture microdissection and RNA extraction
For microdissection, alaser microscope system (PixCell 1I™ LCM System, Arcturus

Engineering, Inc., Mountain View, CA) is used. Areas containing tumor cells or cells from
normal lung tissues for control are identified on unmounted H& E-stained section and are
visualized through video monitor. CapSure™ film carriers are positioned over the cells of
interest and capture the cells after a short pulse of low power infrared laser. The CapSure™
film carriers, with the attached cells, are lifted and placed into Eppendorf tubes and subjected
for RNA extraction.



Multiplex PCR for glyco-genes

The expression of selected glyco-genes or gene family in tissues will be evaluated using
multiplex PCR [31]. CDNA is synthesized from the isolated total RNA by reverse transcription
in 20 pl reactions containing 0.5ug of random primers, 200 U of superscript RTse, 2ug of total
RNA, 4 ul of 5X RT buffer, 0.1mM each dNTP, 20 units Rnasin, and 6.5 ul DEPCed water.
Each tube isincubated at room temperature for 10 min and then at 42°C for 45min, heated to
90°C for 10 mink, and then quick-chilled on ice. CDNA clones of each genes will be used as
positive control. The PCR primers are designed based on the cDNA sequence of specific gene,
and are selected with Primer 3 (aweb-based primer designed, Whitehead Institute for
Biomedical Research). In designing the primers for multiplex PCR, the possibility of primer
dimerization is minimized by cross-examination of the mismatches in the sequences of each
possible paur of al the primers chosen. Primers with optimal annealing temperatures of 56-60°C
are chosen to prevent mismatches, and primers with higher temperatures are chosen for shorter
PCR products. Each PCR is performed in a 100-pl reaction mixtuer containing 10 ul RT reaction
mixture, 1X PCR buffer, 0.1mM of each dNTPR, 2.5 units of Taq polymerase, adjusted
concentration of each primers, and subjected to 28-30 cycles of PCR reaction. The PCR reaction
products are then electrophoresed in a 3% agarose gel and stained with ethidium bromide, and
the size of each cDNA product is determined by comparison to size marker (100bp DNA
ladder).

Quantitaiton of multiplex RT-PCR products

After amplification, the PCR products were electrophoresed in 3% agarose gel, stained in 5
pg/ml ethidium bromide solution for 30 min, and then destained. The signal intensity of
amplified native and mutated products was directly measured and digitized by 1S-1000 digital
imaging system (Alpha Innotech Incorp., San Leandro, CA). To evaluate the relative levels of
expression of the target genes in multiplex RT-PCRs, the value of the internal standards
(B2-microglobulin, GAPDH, or B-actin) in each test tube is used as the baseline gene expression
of that sample, and the relative value is calculated for each of the target genes amplified in that
reaction. These values are then used to compare expression across samples tested.

Cloning of cDNA of Fucosyltransferase IV and VI genes

Ten ug of total RNA from cell line or tissues with specific glycogene expression will be reverse
transcribed to cDNA by 200 units Superscript RTase (BRL), 5 nmole dNTP (dATP, dTTR, dCTR,
dGTP), 0.2 umole dithiothreitol, 4 ul 5X reaction buffer, 20 units RNasin (Promega), and
DEPC-treated distilled, deionized water in 20 ul reaction. One ng cDNA will be used in 1 PCR
reaction. The PCR will be amplified by using specific primers for the gene and thermostable Puf
DNA polymerase with proofreading activity. The PCR fragments generated will be modified by
A-tailed with Tag DNA polymerase and ligated to pGEM-T Easy Vector (Promged). The
recombinant will be tranformed into E.coli JM 109 High efficiency Competnet Cells (Promega).
The recombinant clones will be identified by blue/white selection. The plasmids from the
selected clones will be isolated by Mini-M (Viogene) plasmid minipre procedure.

DNA sequencing
The construct will be isolated from plasmid clones, dideoxy sequencing will be performed on
double-stranded DNA using an autosequencer (model ABI 377, Perkin Elmer).



Subcloning the glycogene from pGEM-T Easy Vector to pTREZ2 Vector

The correct clone identifed by sequencing will be sublone to pTRE2 Vector for expression in
cell line with low or no expression of target gene. pPGEM-T Easy with insert of Slug cDNA and
pTRE2 Vector will be digested by Not |. The cDNA and digested pTRE2 Vector will be ligated
with T4 DNA ligase. The recombinant will be transformed into competent XL-1 Blue cell.
Colonies will be selected for amplification and plasmids will be isolated. Then the plasmids will
be Hindlll and Not I, the sense direction of cDNA inserted in the pTRE2 vector will be
identified.

Transient Transfection of Cell lineswith glycogenes

In asix-well or 35 mm tissue culture plate, seed ~2x10° human bronchial epithelial (HBE) cells
or NIH-3T3 cells per well in 2 ml of suitable mediums. Incubate the cellsat 37°CinaCO,
incubator until the cells are 60-80% confluent. Prepare the following solutions. Solution A: For
each transfection, dilute 2 ug of DNA into 100 ul serum-free medium. Solution B: For each
transfection, dilute 4-16 pl of LIPOFECTIN™ Reagent (GIBCO BRL) into100 ul serum-free
medium. Combine the two solutions, mix gently, and incubate at room temperature for15-45 min.
Wash the cells once with 2 ml of serum-free medium. Add 0.8 ml serum-free medium to each
tube containing the lipid-DNA complexes. Mix gently, overlay diluted complex solution onto
washed cells. Incubate the cellsfor 5 h at 37°C in a CO, incubator, later change medium to
serum-containing (3T3) or growth factors (HBE) containing. Replace medium at 18-24 h
following start of transfection. After a48 h transfection, cells are lysed and assayed for
luciferase and B-galactosidase activities. Luciferase activity is then normalized with
[-galactosidase activity. All transfection will be donein triplicate and the results are then
averaged.

Development of stable Tet-Off cell lines

Cels will be transfected pTet-Off vector (Clontech) with LipofectAMINE reagent
(Gobco-BRL). Host cells 5x10°will be seeded on 60 mm dishes and incubated overnight at 37
overnight. Before the addition of DNA-liposome complex, the cells should reach a condluency of
50-60%. The DNA-liposome complexes will be prepared as followed. Five ug of plasmid DNA
will be diluted to 300 pl in RPMI-1640 serum free medium. Twenty pg of cationic liposomes will
be diluted to 300 pl in RPMI-1640 serum free medium. The DNA and liposome solution will be
mixed and stand at room temperature for 30 min. Then add 2400 ul serum free medium to
DNA-liposome complex. After addition of DNA-liposome complex, the cells will be incubated
for 16 hours at 37°C, a 5 % CO,. At the end of incubation, the medium will be replaced with
RPMI-1640 medium supplemented with 10% fetal bovine serum (FBS) and 2mM L-glutamine.
After the growth in nonselective medium for 24-48 hours, G418 selection will be imposed (500
ug/ml; Geneticin; GiboBRL). After 3 weeks, G418-resistant cells will be isolated using cloning
cylinders and maintained in the medium containing G418. A number of single-cell clones will be
expanded and cultured. The picked clones will be screening by transient transfection with
pTRE2-Luc for clones with low background and high induction of luciferase in response to
Doxycycline (Sigma) 1 png/ml.



First year
The expression of N-acetylglucosamin- ylransferase (MGAT, or GnT) |~V was evaluated in
49 paired tissues of lung cancer patients. The enzymes have broad acceptor activity for both N-
and “mucin-type’ O-glycan branching activity. There were 30 adenocarcinoma, and 19
squamous cell carcinoma. Stage distribution was: 20 stage |, 10 stage |1, 17 stage l1l; 9 T1, 36
T2,27T3,2T4; 24 NO, 10N1,14 N2, 1 N3.
Overexpression of MGAT(GnT)s in lung cancer is not rare: MGAT | (57.1%), MGAT II
(69.4%), MGATIV (40.8%), MGAT V (36.7%).
The correlation between MGATS expression and the clinical features or outcome of lung cancer
patients reveals that only the expression MGAT1 has correlation with histology (78.9% of
squamous cell carcinoma overexpressed MGATL, vs 43.3% of adenocarcinoma, P=0.014).
Patients bearing tumors with MGAT1 overexpression tended to have earlier disease relapse and
cancer death..
Second year
A549 and CL1-0 cell lines were chosen as they expressed less FucT 1V and VI in al the cell lines.
(Fig.1). pTet-off control vector were transfected into A549 and CL1-0 cell lines, screened with
G418. Transient transfected pTRE2-Luc and pRL-Tkwere tested for efficiency of transient
trnsfection. The PCR fragments of full coding regions of FUT4 and FUT6 genes (Fig. 2) were
inserted into pTRE2 -HA —hyg to form pTRE2 -HA-Hyg-FUT4 and pTRE2 -HA-Hyg-FUT®6.
Both plasmids were transfected into to A549-tetoff and CL 1-O-tetoff cell lines. Stable cell lines
were selected by hygromycin. Expression of RNA and protein of fucosyltransferases were
screened by RT-PCR (Fig. 3) and anti-HA antibody.

Squamous Adenocarcinoma FUT6 Squamous Adenocarcinoma
FUT4 | —/ 1

FUT6
MgCL(mM) 1 2 4 1 2 4 MgCL(mM) 1 2 4 1 2 4
DMSO O] 5% T306 RT  N257 DNA
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Fig. 3



Third year
A549 and CL1-0 cell lines were transfected with FUCT4 and FUCT6 genes. Overexpression of
FUT4 or FUT6 mRNA was confirmed in these cell lines by multiplex RT-PCR. (Fig.4) Cell lines
with low or high expression of FUT4 or FUT6 mRNAs were identified.
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The transfected cell lines expressed sLex antigen and ligands of E-selectin as detected by flow
cytometry using E-selectin human 1gG y chain and anti-sLex antibody. (Fig5A & B).

A

Fig. 5 (A) FACscan using E-selectin human I1gG vy chain, shows that cell lines with FUT6
high expression expressed ligands recognized by E-selectin; (B) FACscan using E-selectin
human 1gG y chain, shows that cell lines with FUT6 high expression expressed antigen
recognized by antisLex antibody.
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The growth rate of transfected cell lines are close to mock cell lines. The migration rate of each
cell lines are also close to those of mock cell lines. However, transfected cell lines had lower
capability in invasion to matrigel, with a decrease attachment ability to collagen 1V matrix
protein.
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10° cells were injected subcutaneously into SCID mice, the formation of subcutaneous tumor was
measured on a weekly base. The animals were sacrificed 8 weeks after the injection of tumor.
Subcutaneous tumor, lung, and liver were sent for pathology. Transfected cell lines showed
higher tumorigenicity than mock cell lines. One clone (FUT4) generates spontaneous lung
metastasis. (Fig 8)

Fig. 8 (A) Tumor formation in CL1-0
FUT4 A32 high expression cell ling; (B)
tumor formation in A549 FUT4 A4 high
expression cell line; (C) tumor formation
in A549 FUT4 C4 low expression cell
line; (D) tumor formation in A549 FUT6
15 low expression cell line; (E) lung
tumor foci in mice injected by A549
FUT4 A4 céel line.




We demonstrated that besides glycosyltransferases specific for terminal glycosyltaion, such as
fucosyltransferases and sialyltransferases, enzymes specific for O-glycosylation branching may
play certain role in lung caner carcinogenesis or tumor progression. Stable transfection of two
fucosyltransferases (FUCT4 and FUCT6) into lung adenocarcinoma cell lines, A549 and CL1-0
will lead to expression of sLex antigen on cell surface and change the behavior of caner cells and
potentially, lead to a highly metastatic clone.
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