261

. CAVELIER
) ABOGADOS
Teléfono: (67-1) 347 3611
EDIFICIO SISKI Telefax: (57-1) 211 8650
www.cavelier.com CARRERA 4 No. 72 - 35 (57-1) 540 0860
cavelier@cavelier.com BOGOQTA 8, COL= 2t » Fowim11E A - I ansl 204 nrg()

&

SUPER!NTENDENCIA DE INDUSTRIA Y COMERGIO

S Jefe de | FT

ST sthbevs crescones  BUMEIERIESINI

Eupenntesndenma ge Industria y Comercio becs L7 7523 Dep, 2020 NUECREACIONE
' ' ' A, 53¢ %T%I)%m Folios 3 | SCNACIONALY

Tramite : 011
Evento : 379
Actuacion : 538

Referencia . Expediente No. 05.091.402

Asunto : Solicitud de Patente para ANTICUERPO CONTRA
ANTIGENO ESPECIFICO DE TUMOR COMO
OBJETIVO

Solicitante . SANKYO COMPANY, LIMITED

Clase . AB61K 031/7088, A61K 039/395, A61K 048/000,

Publicada en . La Gaceta No. 578 Del 31 de julio de 2007

Fecha de Solicitud : 9 de septiembre de 2005

1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma, actuando

como apoderado en el asunto de la referencia, atentamente, solicito se efectiie el examen
de patentabilidad de la solicitud en referencia presentada de acuerdo con el Capitulo Il del
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2. Ruego atentamente a la Sefiora Jefe se sirva ordenar que se anexe este recibo
para que se efectue dicho examen y se continte con el tramite de la solicitud.
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HEMOSTASIS, THROMBOSIS, AND VASCULAR BIOLOGY

Regulatory role of tetraspanin CD9 in tumor—endothelial cell interaction during
transendothelial invasion of melanoma cells

Natividad Longo, Maria Yariez-Mé, Maria Mittelbrunn, Gonzalo de la Rosa, Marfa-Luisa Mufioz,

Francisco Sanchez-Madrid, and Paloma Sanchez-Mateos

Heterotypic interaction among tumor cells
(TCs) and endothelial cells (ECs) may
play a critical role during the vascular
dissemination of neoplastic cells and dur-
ing pathologic angiogenesis in tumors.
To Identify molecules invoived in these
processes, the distribution of vascular
junctional protelns was first studied by
immunofiuorescence at sites of heterolo-
gous Intercellular contact using TC-EC
mosal¢c monolayers grown on 2-dimen-
sional collagen. Several members of the
tetraspanin superfamily, inciuding CD9,

CD81, and CD151, were found to localize
at the TC-EC contact area. The localiza-
tion of tetraspanins to the TC-EC heteroi-
ogous contact area was also observed
during the active transmigration of TCs
across EC monolayers grown onto 3-di-
mensional collagen matrices. Dynamic
studies by time-lapse immunofluores-
cence confocal microscopy showed an
active redistribution of endothellal CD9 to
points of melanoma Insertlon. Anti-CD8
monoclonal antibodies were found to spe-
cifically inhibit the transendothelial migra-

tion of melanoma cells; the inhibitory
effect was likely caused by a strengthen-
ing of CD9-mediated heterotypic interac-
tions of TCs to the EC monolayer. These
data support a novel mechanism of tet-
raspanin-mediated regulation of TC trans-
cellular migration independent of TC mo-
tility and growth during metastasis and a
role for these molecules In the formation
of TC-EC mosaic monolayers during tumor
anglogenesls. (Blood. 2001;98:3717-3726)

© 2001 by The American Soclety of Hematology

E Introduction

The dissemination of cells from a primary tumor by invasion and
metastasis represents the hallmark of malignance.! Invasion is the
local dissemination of neoplastic tissue, whereas metastasis is the
distant dissemination to secondary places of growth involving the
transport of neoplastic cells through the fluid spaces of the body
{blood, lymph, cerebrospinal, or peritoneal fluid).> Although tumor
cell (TC) migration through the extracellular matrix (ECM) is
required for invasion, success in metastasis requires migration
through the ECM and across host cell layers (transcellular migra-
tion).> Because most cancer cells reach distant sites by dissemina-
tion through blood or lymphatic circulation, transendothelial
migration of TCs is a crucial event in vascular metastasis forma-
tion. In addition, 2 recent works in human melanoma* and colon
carcinoma® suggesting that tumor vessels are “mosaic” lined by
endothelial cells (ECs) and malignant TCs extend the role of
TC-EC interactions to the process of tumor angiogenesis. Thus, TC
transendothelial invasion and molecules involved in TC-EC interac-

fn tumors.

Tetraspanins comprise a numerous group of proteins that have 4
putative transmembrane domains and that have been implicated in
the regulation of cell development, proliferation, activation, and
motility.67 It has been suggested that tetraspanins may provide a

, 'tions could contribute to the formation of new blood vessels

bridge between Bl integrins and other proteins to generate
functional complexes that regulate cell-cell and cell-ECM interac-
tions.! The expression of many members of the tetraspanin
superfamily is altered in different types of human cancer.’ For the
most patt, tetraspanins become down-regulated in metastatic
tumors, %13 though CD151 has a positive effect in cell metastasis.!
Transfection of tetraspanins CD9, CD63, and CD82 reduces
metastasis in vivo,!>!7 and this effect has been related to the
suppression of tumor cell growth and motility.

A large array of adhesion molecules has been described as
mediating the adhesion and migration of TCs through ECM and in
the initial attachment to EC monolayers, including integrins,
selectins, cadherins, immunoglobulins, and proteoglycans.'®'® How-
ever, little is known about the mechanisms that regulate the passage
of TCs through endothelial junctions. Earlier studies®-?? suggest
that TCs disscminate by breaching the vasculature wall, and they
point to several tumor-derived factors to induce EC retraction. In
contrast, recent work?? indicates that the establishment of heterolo-
gous gap junctions between melanoma and ECs may contribute to
in vivo metastasis formation. Furthermore, heterologous cell-cell
interactions between TCs and other host cell layers can take place
during TC dissemination through visceral cavities, and the cellular
and molecular pathways implicated could be related to those acting
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was seen at the bottom of the EC-junction depression induced by
the attached TCs, without a significant disruption of the
neighboring EC monolayer (Figure 1C, right panel). At 16
hours, some TCs displayed a spread morphology and were
observed under the plane of the silver-stained vascular junctions
(Figure 1B, panel iii). Continuous lines of silver stain were
observed overlying the TCs that appeared to have completed
their passage through the monolayer to the abluminal surface
(Figure 1B, panels iii-iv), indicating that EC cell-ccll junctions
were re-established after TC passage.

Tetraspanins CD9, CD81, and CD151 locallze at the heterotyplc
TC-EC Interceilular Junctions

To identify EC molecules involved in the interaction with TCs,
mAbs against several vascular junction proteins were studied for
neir ability to stain the TC-EC heterotypic contact areas by
rmmunofluorescence. To study these interactions, a mosaic mono-
layer of TCs and ECs was prepared by seeding fluorescently
labeled TCs over a confluent EC monolayer grown onto cross-
linked gelatin. After 16 hours of coculture, the A375 cells were
observed inserted between the ECs, forming a mosaic TC-EC
monolayer. VE-cadherin staining completely disappeared from the
edges of the ECs in contact with the TCs (Figure 2Ai), as
previously described.** Similarly, a lack of staining at sites of
TC-EC contact was observed for B-catenin (Figure 2Aii), a
cytoplasmic protein that links cadherins with the actin cytoskel-
eton, and for PECAM-1 (Figure 2Aiii), a receptor involved in the
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transmigration of leukocytes. The tight junction protein ZO-1 was
localized at EC-EC and TC-TC junctions, but it was absent from
heterologous TC-EC contacts (Figure 2Aiv). Interestingly, the
tetraspanin superfamily members (TM4SF) CD9, CD81, and
CD151, which have been previously described to localize at the
lateral junctions of endothelial and epithelial cells,®-*? were concen-
trated at TC-EC contact areas and at EC-EC junctions (Figure 2B,
panels i-iii). The oy integrin that associates with members of the
TM4SF® was also observed to be partially redistributed to the
TC-EC contact area (Figure 2Biv). In addition, the intensity of the
fluorescence signal in the images was quantified along lines traced
over TC-EC contact regions and over homotypic (EC-EC or
TC-TC) junctions (Figure 2, histograms). Although cadherin/B-
catenin, ZO-1, and PECAM-1 showed a sharp increment in the
intensity of the fluorescence signal only at homotypic junctions, the
quantification of the stainings of CD9, CD81, CD151, and a3
integrin peaked at sites of TC-EC contact and at EC-EC contacts,
indicating that these molecules are indeed concentrated at hetero-
typic intercellular contact regions. The concentration of CD9,
CD81, and CD151 was only observed at sites of intercellular
contact (heterologous or homologous), and no accumulation was
observed in the periphery of TC or EC when cell-cell contact was
lost (data not shown).

The distribution of the tetraspanins CD9, CD81, and CD151
was also studied during the active transmigration of TCs across
ECs grown on 3-dimensional collagen matrix and analyzed by laser
scanning confocal microscopy. TCs above the endothelium (yet to

Figure 2. Distribution of Junctional protelns in TC-EC
m layers. BCECF-iabeled A375 cells were added to
confluent ECs grown onto cross-linked gelatin and were
allowed to spread for 16 hours. The mosaic TC-EC
monolayer was fixed and stained in red fluorescence for
(A) EC junctional proteins—(i) VE-cadherin, (ii) p-cate-
nin, (i) PECAM-1, and (iv) ZO-1—or for (B) some
members of the tetraspanin family (i) CD9, (ii} CD8A1, (iii)
CD151, or (iv) the associated aj integrin. The locations of
melanoma cells are indicated (*) (originally labeled in
green fiuorescence). Bars, 15 um. Histograms show the
flucrescence intensity quantification along the white line
traced on the immunofiuorescence images; a and b
correspond to start and end points, respsctively. TC-EC
heterotypic junctions are Indicated by arrows, and EC-EC
and TC-TC homotypic junctions are indicated by arrow-
heads in the flucrescence histograms.
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Eukaryotic Expression Cloning with an Antimetastatic Monoclonal Antibody

Dx

——

Identifies a Tetraspanin (PETA-3/CD151) as an Effector of Human Tumor

Cell Migration and Metastasis’

Jacqueline E. Testa,>® Peter C. Brooks,* Jian-Min Lin,’ and James P. Quigley’
Department of Pathology, State University of New York at Stony Brook, Stony Brook, New York 11794

ABSTRACT

A monoclonal antibody (mAb), 50-6, generated by subtractive immuniza-
tion, was found to specifically inhibit /= vivo metastasis of a human epider-
moid carcinoma cell line, HEp-3. The cDNA of the cognate antigen of mAb
50-6 was isolated by a modified eukaryotic expression cloning protecol from
a HEp-3 library. Sequence analysis identified the antigen as PETA-3/CD151,
a recently described member of the tetraspanin family of proteins. The cloned
antigen was also recognized by a previously described antimetastatic anti-
body, mAb 1AS, Inhibition of HEp-3 metastasis by the mAbs could not be
attributed to any effect of the antibodies on tumor cell growth in vitro or in
vivo. Rather, the antibodies appeared to inhibit an early step in the formation

_of metastatic foct. In a chemotaxis assay, HEp-3 migration was blocked by
both antibodies. HeLa cells transfected with and overexpressing PETA-3/
CD151 were more migratory than control transfectants expressing little
CD151. The increase in HeLa migration was inhibitable by both mAb 50-6

mAb 1AS, PETA-3 appears not to be involved in cell attachment because

esion did not correlate with levels of PETA-3 expression and was unaf-
ected by mAb 50-6 or mAb 1AS. The ability of PETA-3 to mediate cell
migration suggests a mechanism by which this protein may influence metas-
tasis. These data identify PETA-3/CD151 as the first member of the tet-
raspanin family to be linked as a positive effector of metastasis.

INTRODUCTION

Metastasis is a complex, multistep cascade of cellular events including
migration of tumor cells through the surrounding stroma, entry into the
circulatory system, and finally arrest, cxtravasation, and growth at a
distant secondary site (reviewed in Refs. 1-6). Given the complexity of
the metastatic process, it is not surprising that a nurnber of proteins have
been associated with tumor cell dissemination including transcription
factors, signaling proteins, adhesion molecules, proteases, motility fac-
tors, and others (1-6). Although nuclear, cytoplasmic, and secreted

roteins have been associated with metastatic potential, tumor cell dis-
Remination is executed via the physical interactions of the cancer cell
surface with various host tissue elements. Not only is the cell membrane
the interface at which cell-cell and cell-substrate contacts are made, it is
portal through which external signals must pass. Activation of cell
Ace receptors, by mutation or by ligand binding, initiates intraccllular
ignaling cascades that influence expression of genes that promote the
malignant phenotype (2, 3, 6). Proteases expressed on or bound to the cell
membrane mediate degradation of tissue barriers. Integrins mediate tu-
mor cell motility and transmit environmental cues by virtue of their
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interactions with different matrix proteins. Our efforts to identify novel
metastasis-associated antigens have, therefore, focused on the tumor cell
surface. As our model system, we have used a highly metastatic human
epidermoid carcinoma cell line, HEp-3, which disseminates to host lung
tissue. The distinct characteristics and behavior patterns of this tumor cell
line have been described by Ossowski in a series of papers published
between 1980 and 1998 (7-9). These cells are very aggressive and readily
give rise to metastasizing tumors in both the chicken embryo (10-12) and
in the nude mouse model (13, 14). As such, these cells should possess
distinct surface antigens that are functionally involved in mediating tumor
cell dissemination.

Brooks et al. (11) generated several mAbs® against HEp-3 cell surface
proteins using an approach termed subtractive immunization. Their pro-
tocol allowed them to produce mAbs with no preconceived notion as to
the identity or function of the targeted antigen. Two of the antibodies,
DM12+4 and 1AS5, inhibited spontancous HEp-3 metastasis in the chicken
embryo metastasis assay by 86 and 90%, respectively. Neither antibody
affected primary tumor growth on the chorioallantoic membrane or tumor
cell growth i vitro, indicating that the mAbs specifically blocked met-
astatic behavior. The identification of the antigens recognized by the
mAbs was not reported or was unknown.

In the present study, another monoclonal antibody generated by
subtractive immunization, mAb 50-6, was used to clone and charac-
terize a cell surface, metastasis-associated antigen expressed on
HEp-3 cells. This antibody inhibits both spontaneous and experimen-
tal HEp-3 metastasis. Eukaryotic expression cloning of the antigen
identifies it as PETA-3/CD151, a member of the tetraspanin family of
proteins. We show that PETA-3/CD151 appears to be required at an
early step in the formation of metastatic foci. Furthermore, this protein
mediates tumor cell migration but does not appear to affect cell
adhesion to various purified matrix proteins. The work described
herein identifies PETA-3/CD151 as the first member of the tet-
raspanin family to be linked as a positive effector of metastasis.

MATERIALS AND METHODS

Cell Lines and Hybridomas. Human breast adenocarcinoma cells (MDA-
MB-231), human cervical carcinoma (HeLa), human fibrosarcoma (HT1080),
and monkey kidney cells (COS-7) were obtained from the American Type
Culture Collection (Rockville, MD). Metastatic human epidermoid carcinoma
cells (HEp-3) were obtained from solid tumors serially passaged on the CAMs
of chicken embryos (10, 11). Al cells were maintained as monolayer cultures
in DMEM (Life Technologies, Inc., Gaithersburg, MD) supplemented with
10% FBS (HyClone, Logan, UT), sodium pyruvate, penicillin/streptomycin,
and nonessential amino acids (Life Technologies, Inc.; growth medium).
Cultures were grown in a humidified atmosphere of 5% CO, at 37°C.

Hybridomas producing mAb 50-6 and mAb 1AS5 were generated by sub-
tractive immunization (11). Cultures of each hybridoma were maintained in
one part DMEM, one part Hybridoma SFM (Life Technologies, Inc.), supple-
mented with 2.5% alpha calf serum (HyClone), sodium pyruvate, penicillin/

% The abbreviations used are; mAb, monoclonal antibody; CAM, chorioallantoic
membrane; FBS, fetal bovine serum; FN, fibronectin; LN, laminin; TM4SF, transmem-
brane 4 superfamily; VN, vitronectin.
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PETA-3/CD151 IS AN EFFECTOR OF MIGRATION AND METASTASIS

kDa_
a a
—31
—29
b

jently transfected with the cloned PETA-3/CD151 cDNA or vector (pcDNA T) alone.
tes of HEp-3 cells and the transfected COS cells were resolved by SDS-PAGE and
zed by Western blotting. a, Western blot of HEp-3 cell lysate (10 ug; Lane 1) and
lysates from control (COS/pcDNA I; 20 pg; Lane 2) and PETA-3-transfectants (COS/
*PETA-Z%; 20 pug; Lane 3) probed with mAb 50-6. b, Western blot of HEp-3 cell lysate (0.5

I Fig. 4. PETA-3/CD151 is recognized by mAb 50-6 and mAb 1AS. COS-7 cells were

_ug; Lane 1) and lysates from control (COS/pcDNA I; Lane 2; 2.5 pg) and PETA-3
;ansfectants (COS/PETA-3; Lane 3; 2.5 pg) probed with mAb 1AS5. In both panels, the
signals were visualized with a peroxidase-conjugated goat anti-mouse IgG by chemilu-
minescence. drrow, PETA-3, M, 29,000. A M, 25,000 signal is also seen in COS cell
lysates probed with both mAb 50-6 and mAb 1AS. Right, molecular weight markers,

mADb 50-6 Inhibits Spontaneous and Experimental Metastasis
of HEp-3 Cells. To determine whether the M, 29,000 cell surface
protein was involved in HEp-3 dissemination, the effect of mAb 50-6 on
spontaneous metastasis was measured using an i vivo model, the chicken
embryo metastasis assay (11, 20). In the spontancous metastasis assays,
purified antibody (mAb 50-6 or normal mouse IgG) was inoculated i.v.
24 h after metastatic HEp-3 cells were implanted onto prepared CAMs,
and the extent of tumor cell dissemination to the lungs was measured (see
“Materials and Methods™). As shown in Table 1, spontaneous metastasis
was reduced by 74% in embryos that received mAb 50-6. The effect of
mAb 50-6 on experimental metastasis also was tested by coinoculating
tumor cells with the antibody directly into the circulatory system. In
¢ experiments, dissemination to the embryonic lungs was inhibited by
* 57% when compared with controls. The antimetastatic properties of mAb
50-6 cannot be attributed to a cytostatic or cytotoxic effect, because this
antibody had no effect on proliferation of HEp-3 cells in vitro (Fig. 2), nor
" did it result in a decrease in the size of the primary tumor on the CAM
(Table 1). These results indicate that mAb 50-6 specifically blocks a
step(s) in the metastatic cascade.

Eukaryotic Expression Cloning Identifies the M, 29,000 Metas-
tasis-associated Antigen as PETA-3/CD151. The antibody inhibition
studies demonstrated a functional role for the M. 29,000 protein in
mediating metastasis. To identify the protein, mAb 50-6 was used in a
eukaryotic expression cloning strategy to isolate the cDNA from 2 full-

length HEp-3 ¢cDNA library. COS cells were subjected to several rounds
of transfection and immunoselection with mAb 50-6. In the final round of
the cloning protocol, immunopositive cells showing a strong cell surface
signal were selected for isolation of cDNA clones because these cells
would more likely harbor full-length inserts (see “Materials and Meth-
0ds™). Indeed, a clone that directed the synthesis of a cell surface antigen
recognized by mAb 50-6 was isolated and sequenced. The open reading
frame of this clone encodes a core protein having a predicted molecular
mass of 27.8 kDa. There are four distinct hydrophobic domains, and a
single N-glycosylation site in a large hydrophilic region that separates the
third and fourth hydrophobic domains. Comparison of the sequence of
this clone with the National Center for Biotechnology Information data-
base identified the metastasis-associated antigen as PETA-3/CDI151, a
recently described Member of the tetraspanin family of proteins, which is
also known as the TMA4SF. The coding sequence was identical to that
reported by Fitter et al. (21). The cell surface distribution of PETA-3 on
HEp-3 cells and COS cells transfected with the cloned cDNA was
analyzed by immunocytochemistry. On HEp-3 cells incubated with mAb
50-6, there was a strong staining pattern over the entire surface of the cell
membrane, including filopods extending from the cell body (Fig. 3a). The
same cell surface staining pattern was seen on COS cells transiently
transfected with PETA-3 ¢DNA (Fig. 3¢). No signal was observed on
HEp-3 or PETA-3-transfected COS cells incubated with normal mouse
IgG (Fig. 3, b and d) or on control COS transfectants incubated with mAb
50-6 (Fig. 3¢). Western blot analysis of the cell lysates from PETA-3-
transfected COS cells also demonstrated that the encoded protein comi-
grates with the M, 29,000 antigen expressed on HEp-3 cells (Fig. 44).

Brooks ef al. (11) had described an antimetastatic mAb, mAb 1AS,
which also recognizes a M, 29,000 HEp-3 cell surface antigen. To
determine whether this mAb also recognizes PETA, mAb 1AS5 was
used to probe Western blots of COS cells transiently transfected with
the PETA-3/CD151 ¢DNA (Fig. 4B). No signal was observed in
lysates from control transfectants (Lane 2); however, mAb 1AS5 rec-
ognized PETA-3/CD151 expressed by the COS cells (Lane 3). A
minor M, 25,000 band, immunostained with mAbs 50-6 and 1AS, was
also evident in lysates of transfected COS cells (Fig. 4) and in HEp-3
lysates (seen upon prolonged exposure of the Western blot; data not
shown). This is likely the nonglycosylated form of the protein, be-
cause cultivation of HEp-3 cells with tunicamycin or treatment of
HEp-3 cell lysates with N-glycanase generates a M, 25,000 band that
is immunoreactive with mAb 1A5 (data not shown). This is smaller
than the predicted mass of 27.8 kDa, and may be due to the hydro-
phobic nature of the protein and/or the presence of disulfide bonds
resulting from 15 cysteine residues. These results demonstrate that
both mAb 50-6 and mAb 1A5 recognize PETA-3 and suggest that the
epitope(s) is resident in the protein core.

PETA-3/CD151 Mediates an Early Event in the Formation of
Metastatic Foci. To examine the possible mechanisms by which
PETA-3/CD151 effects metastasis, a time course stady of inhibition
of experimental metastasis was carried out. As shown in Table 2,

Table 2 Time course of inhibi

ofHEp-.? experi tal

Purificd mAb 1A5 (180-200 ug) was inoculated i.v. into 11-day-old chicken embryos either 2 h before or 2, 6, 10, or 20 h afler inoculation of 2 X 10 HEp-3 cells. As a control,
normal mouse IgG was inoculated 2 h before the HEp-3 cells. The inoculated embryos were incubated for an additional 6 days, at which time the embryonic lungs were removed, finely
minced, and transferred to the CAMs of 4 second set of embryos, which were incubated for an additional 7 days. The extent of lung metastasis was measured by determining the amount
of human urokinase-type plasminogen activator activity, which has been shown to be a quantitative reflection of the numbers of human cells in the lung (8-10).

Lung metastasis (huPA in lung)

Antibody Time of antibody inoculation No. of embryos mean * SEM % inhibition
Normal mouse IgG -2h 47 1522 = 54 0
mAb 1A5 -2h 36 295 + 60 81
mAb 1AS +6h 21 401 * 36 74
mAb 1AS +10h 8 1471 = 36 3
mAb 1AS +20h 20 1408 = 67 7
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Expressed sequence tag analysis of human retina for the NEIBank
Project: Retbindin, an abundant, novel retinal cDNA and alterna-
tive splicing of other retina-preferred gene transcripts

Graeme Wistow,'Steven L. Bernstein,”M. Keith Wyatt,'Sugata Ray,’ Amita Behal,'Jeffrey W. Touchman,*Gerard
Bouffard,’Don Smith,'Katherine Peterson'

!Section on Molecular Structure and Function, National Eye Institute, National Institutes of Health, Bethesda, MD; *Departments of
Ophthalmology and Neurobiology & Genetics, University of Maryland School of Medicine, Baltimore, MD; *NIH Intramural
Sequencing Center, Gaithersburg, MD

Purpose: Expressed sequence tag (EST) analysis was performed on un-normalized, unamplified cDNA libraries con-
structed from adult human retina to examine the expression profile of the tissue and to contribute resources for functional
genomics studies.

Methods: Two size fractionated cDNA libraries (designated hd and he) were constructed from human retina RNA. Clones
were randomly selected for sequencing and analyzed using the bioinformatics program GRIST (GRouping and Identifica-
tion of Sequence Tags). PCR, Northern blotting and other techniques have been used to examine selected novel tran-
scripts.

Results: After informatics analysis, 2200 retina cDNASs yield 1254 unique clusters, potentially representing individual
genes. Opsin is the most abundant transcript and other retina transcripts are prominently represented. One abundant
cluster of cDNAs encodes retbindin, a novel, retina preferred transcript which has sequence similarity to riboflavin bind-
ing proteins and whose gene is on chromosome 19. Variant transcripts of known retina genes are also observed, including
an alternative exon in the coding sequence of the transcription factor NRL and a skipped coding sequence exon in the
phosphodiesterase ysubunit (PDE6G).

Conclusions: The new retina cDNA libraries compare favorably in quality with those already represented in public data-
bases. They are rich in retina specific sequences and include abundant cDNAs for a novel protein, retbindin. The function
of retbindin remains to be determined, but it is a candidate for flavinoid or carotenoid binding. Analysis of multiple clones
for highly expressed retina genes reveals several alternative splice variants in both coding and noncoding sequences
which may have functional significance. The validated set of retina cDNAs will contribute to a nonredundant set for

microarray construction.

The retina is the tissue of the eye where light begins its
transformation into sight. Specialized photoreceptor cells trans-
duce photons into nerve impulses that are organized through
complex layers of nerve cells and transmitted on to the per-
ception centers of the brain. Not surprisingly, the retina has a

l-'ge complement of tissue specific proteins and mutations in

¢ genes for many of these proteins have been identified in a
wide variety of inherited eye defects [1,2]. The retina also has
much in common with other neural tissues, particularly those
related to hearing, so that conditions like Usher’s syndrome
affect both hearing and sight through mutations in genes com-
mon to ear and eye [3-7].

Expressed sequence tag (EST) analysis of retina has al-
ready produced thousands of sequences in dbEST and these
have been instrumental in identifying several disease loci. An
important example of this was the discovery of the gene that

Correspondence to: Graeme Wistow, Ph.D., Chief, Section on Mo-
lecular Structure and Function, National Eye Institute, Building 6,
Room 331,National Institutes of Health, Bethesda, MD, 20892-2740;
Phone: (301) 402-3452; FAX: (301) 496-0078; email:
graeme@helix.nih.gov
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is defective in Stargardt’s disease, an inherited macular de-
generation [8]. In addition to their value in gene discovery,
ESTs are an essential resource for functional genomics stud-
ies, particularly for the construction of cDNA microarrays to
compare gene expression levels in disease, aging and devel-
opment [9].

Although many retinal ESTs have been sequenced (see
compilation at Unigene), not all are available as DNA for fur-
ther studies. The public databases also contain many sequences
of poor quality or of contaminant origin. In addition, many of
the libraries that have been used for EST analysis are ampli-
fied or subtracted [10]. These manipulations have the poten-
tial to reduce the content of certain clones, such as those that
grow poorly in bacterial hosts. Most EST projects also con-
centrate on 3' reads. Since this biases data towards 3'
untranslated regions (UTR) where introns are very uncom-
mon, this reduces the chances of observing novel splice forms
that would give rise to variant proteins with structural and
functional differences.

For these reasons and to obtain clones for construction of
a human eye cDNA microarray, we constructed unamplified
c¢DNA libraries from dissected, post mortem human retina as
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part of the NEIBank project [11]. Here we describe initial
analysis of over 2200 5' sequence reads from this effort. The
data reveal novel, or previously unidentified, genes and nu-
merous splice variants with potential functional significance.
All sequences are available through NEIBank.

METHODS

Tissue and RNA preparation: Human post-mortem eye tis-
sues were obtained under University of Maryland School of
Medicine IRB exemptions SB-019701 and SB-129901. Neu-
ral retina tissue was dissected from two 80 year old white male
donors with no observed eye disease. Total RNA was extracted
using RNAzol (Tel-Test Inc., Friendswood, TX). 100 fig of
total RNA was used for library construction. PolyA RNA was
prepared using an oligo(dT) cellulose affinity column [12].

¢DNA Library Construction: A directionally cloned
¢DNA library in the pSPORT1 vector (Life Technologies,
Rockville MD) was constructed at Bioserve Biotechnology
(Laurel, MD). General details of library construction for
NEIBank ¢cDNA libraries are described elsewhere [13]. For
this library, cDNA inserts were cloned into the NotI/Sall sites
of the vector. In this case, as an additional measure to remove
small contaminant fragments, the cDNA was run over a
Sephacryl S-500 HR resin column designed to fractionate
¢DNA >500 bp (Life Technologies). The columns were run in
TEN buffer: 10 mM Tris-HCL (pH 7.5), 0.1 mM EDTA,25
mM NaCl. Sub-libraries (designated Ad and 4e for sequenc-
ing purposes) were made from the first two 35 pl fractions
containing cDNA.

TaBLE 1. MOST ABUNDANT CLONES FROM COMBINED PUBLIC HUMAN
RETINA EST COLLECTIONS

Rank Name #
1 GAPDH 159
2 elongation factor 1- 112
3 » Phage Vector DNA 102
4 collagen, type I, o 1 99
5 phosphodiesterase 6G (PDE6G) 98
6 rhodopsin 96
7 glutathione peroxidase 3 95
8 cyclin I 80
9 transferrin 75
10 Mitochondrion 67
11 a-trangducin 59
12 amyloid B (34) precursor-like 1 58 ;
13 recoverin 50
14 elongation factor 1 ¥y 46 ‘
15 a-tubulin 46
16 S-antigen (arrestin) 44
17 aldolase A 42 |
18 amyloid B (A4) precursor-like 2 39
19 enolase 2, (y, neuronal) 37
20 CD74 antigen 37
21 G protein, B polypeptide 1 34
22 hsp86 3z
23 aldolase C 33 I
24 phosphoglycerate mutase 1 31 ‘
25 collagen, type I, o 2 31

The most abundant clones from the 30,000 human retina ESTs listed
in dbEST. ESTs are ranked according to their abundance (#). Clones
labelled in red are non-mRNA contaminants.
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¢DNA Sequencing and Bioinformatics: Methods for se-
quencing and bioinformatics analysis are described in detail
elsewhere [14]. Briefly, randomly picked clones were se-
quenced at the NIH Intramural Sequencing Center (NISC).
Clones were sequenced only from the 5' end. A specially de-
veloped software tool, GRIST (GRouping and Identification
of Sequence Tags) was used to analyze the data and assemble
the results in web page format. Clusters of sequences were
aligned using SeqMan II (DNAstar, Madison, WI) to examine
alternative transcripts. Sequences were also searched through
genome resources at the National Center for Biotechnology
Information (NCBI), the Human Genome Project, and the
Celera Genomics Group. Protein motifs were searched using
GenomeNet, the NCBI, and the Swiss Institute of
Bioinformatics.

Polymerase Chain Reaction (PCR) Methods: PCR was
used to validate alternative splice forms, to obtain probes for
hybridization, and to complete sequences. For template, a
sample of the complete cDNA library representing at least one
million primary clones was amplified and plasmid was iso-
lated using reagents from QIAGEN (Valencia, CA). Fragments
were amplified using either Taq (Roche, Indianapolis, IN) or
Elongase (Life Technologies, Gaithersburg, MD) polymerase
systems and following manufacturer’s protocols.

Northern Blot: Multi-tissue northerns were purchased
from Clontech (Palo Alto CA). Northerns for rhesus monkey
(Macaca mulatta) eye tissues were prepared as described pre-
viously [15]. A cDNA for human retbindin protein was identi-
fied from the retina library. The insert was excised and la-
belled using a prime-it II kit (Stratagene systems, La Jolla,
CA) and ¥*P-labelled dCTP

Northern blots were prehybridized in Hybrisol II (Oncor,
Gaithersburg, MD) for 4 h, followed by hybridization with

TaBLE 2. THE “ToP 30” oF NEIBANK RETINA ESTs

Rank  Deascription GenBank UniGene Chromosome #
1 rhodopsin WM_0003535 247565 3g2l-q24 82
2 glutathione peroxidase 3 DO0S32 172183 5q23 33
3 olongation factor 1-o BK026630 181165 6ql4 26
4 phosphodissterase 6G (PDESG) NM_022692 1857 17q25 28
5 forritin, heavy BCO28S7 62954 11¢13 25
6 GADFH AF261085 169476 12pl13 21
7 clusterin (apolipoprotein J) M64722 75106 8p21-pl2 18
B creatine kinase, brain BCOOL190 173724 14q32 pL:}
9 transferrin XM_002793 284176 11 17

10 8-antigen (arrestin) NM_000541 32721 2q37.1 13
11 tubulin, 8 2 AK026167 251653 ? 11
12 ribosomal protein, large, PO BC0000&7? 73742 12 10
13 ribosomal protein L3 (RPL3) NM_000967 119898 22ql2.1-gl2.3 10
14 glutamine synthotase 870290 170171 1Q31

18 prosaposin DO0422 78575 10g21-q22

16 ribogomal protein 83A BCOO0204 77039 4931.2-931.3

AC002077
XM_007297
1076894
XM_008833
H'M_DD?POB
BCO00O514
M11560
211831
AY028917
NM_003148
XM 008431
NM_005345
XM_ 008878
XM_006972

51147
89606
281564
2064
80539
119122
273415
2186
21162
81728
8372
8997
274371
83848

a-transducin

neural retina leucine zipper (NRL)
ROMY

vimeatin

recovarin

riboaomal protein Li3a
aldolase A

elongation factor-1-Y
Fetpindin

unedld (C.elegans) homolog
prostaglandin D2 synthase
HSP-70 1A (HSPALA)

ATPase, Na+/K+ transporting, a3
triosephosphate isomerase

3p21
14q11.1-g11.2
11913

10p13

17p13.1
19q13.3
16q22-q24

11

19p13

17q11.2
9g34.2-q34.3
6p21.3
19q13.2

12p13

NNENAINOP DO DIYOWY VYO

All ESTs represented by at least seven clones in the combined hd/he
dataset. This list is an edited detail from the output of the clustering
procedure GRIST. The most abundant novel transcript, retbindin, is
shown in red. Representative GenBank entries are shown, along with
the current Unigene cluster, chromosomal location and the number
of ESTs identified.
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Como resultado.del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 68 a 209 como se radicé iniciaimente.
Reivindicaciones: Folios: 210 a 215 como se radic6 inicialmente.
Figuras: Folios: 217 a 237 como se radicd inicialmente.
Prioridad: 10/03/2003, Japdn, JP 2003-063648

2. Objeto de la invencion

Titulo de la solicitud: “Anticuerpo contra antigeno especifico de tumor como
objetivo”.

.
El objeto de la presente solicitud de patente de invencién consiste en un método
para detectar cancer mediante el uso de un oncogen, a un método para clasificar un
compuesto activo Util para tratar y/o prevenir el cancery la composicién farmacéutica
derivada.

El problema planteado en esta solicitud es suministrar un anticuerpo monoclonal Gtil
para detectar otros tipos de tumores y que sea especifico para detectar una proteina
asociada a tumores.
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Para solucionar este problema técnico la solicitud en estudio proporciona un
anticuerpo que se une a la proteina loculospanina humana, la cual se expresa en
células tumorales, con actividad citotdxica contra estas células.

IPC: CO7K 16/32.

3. De la solicitud de Patente
3.1, Descripcion (articulo 28 D. 486)

A lo largo de todo el capitulo descriptivo no existe suficiencia en la informacién sobre

el anticuerpo anti-oculospanina humana que se desea proteger. Aunque se
suministra informacién sobre la proteina oculospanina, que en este caso es la
molécula de unién del anticuerpo, no hay informacién relacionada con la estructura .
misma del anticuerpo. No se suministran ni secuencias aminoacidas del anticuerpo ‘
completo ni segmentos CDR del mismo.

De esta manera, la descripcién presentada no cumple con los requisitos establecidos
en el art. 28 de la Decisién 486.

3.2, Reivindicaciones (articulo 30 D 486)

El capitulo reivindicatorio presentado carece de concision, claridad y sustento por
cuanto: '

1) La reivindicacién 1 que trata sobre un anticuerpo es caracterizada por la
molécula de unién del mismo, pero no por la estructura del anticuerpo;

2) En el mismo sentido, la reivindicacion 2 menciona el anticuerpo,
caracterizandolo por las secuencia aminoacidas precisas de la molécula a la
cual se une, pero no de su propia estructura; ,

3) Las reivindicaciones relacionadas con el equipo de deteccién para cancer
(reivindicaciones 20-23) y de la composicion farmacéutica (reivindicaciones
24-27) tienen como caracteristica esencial el anticuerpo de la invencién, pero
el mismo no es caracterizado por su estructura lo cual no permite definirlo y
hace que estas reivindicaciones carezcan de sustento.

De esta manera, el capitulo reivindicatorio presentado no cumple con los requisitos
establecidos en el art. 30 de la Decision 486.

4. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacién de la solicitud prioritaria 10/03/2003.

Teniendo en cuenta la fecha indicada se realizé la busqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los siguientes
documentos mas relevantes:
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N° Documento Titulo pﬁﬁﬁtg ::g n
Wistow. ef.al :Ex;ilrg?sedks[eaquenie I:\;(a?bar:jalysis ofbhurgantretinalfor
R e ank Project: Retbindin, an abundant, nove
b1 g"gg;cga}lrg\é'sz'gz retinal cDNA and alternative splicing of other retina- 15/06/2002
T preferred gene transcripts”
Longo, et.al. “Regulatory role of tetraspanin CD9 in tumor—endothelial
D2 | BLOOD, VOL 98 | cell interaction during 12/2001
(13): 3717-3726 | transendothelial invasion of melanoma cells”
Testa, et.al. “Eukaryotic Expression Cloning with an Antimetastatic
D3 CANCER Monoclonal Antibody Identifies a Tetraspanin (PETA- 01/08/1999
RESEARCH 59, | 3/CD151) as an Effector of Human Tumor Cell Migration
3812-3820, and Metastasis”

5. Analisis de patentabilidad (articulo 14 D486)

5.1. Nivel inventivo (articulo 18 D486)

La reivindicacion 1y dependientes reclaman un anticuerpo caracterizado porque se
une especificamente a oculospanina humana y tiene actividad citotoxica contra una
celula que expresa esa proteina.

La reivindicacion 2 define la molécula a la que se une el anticuerpo (la oculospanina)
por la secuencia de aminoacidos representada por la SEQ ID N° 2 y/o N° 4.

En el estado del arte, habia sido divulgada la secuencia nucleétida y aminoacida
especifica de la oculospanina, también conocida como Retbindin, una proteina
expresada en el pigmento retinal humano y ubicada en el cromosoma 19 (ver D1,
resumen y tabla 2). Esta proteina es reconocida como una tetraspanina novedosa.

Con esta informacion, el experto en la materia tenia la informacion precisa de la
estructura de esta proteina. La diferencia entre D1 y la solicitud en estudio, es que
esta Ultima a partir de la informacién de la secuencia aminoacida de la oculospanina
provee un anticuerpo que se podria unir a ella y tener actividad citotoxica.

Sin embargo, la informacion que requeria el experto sobre la utilidad que tiene esta
proteina para inhibir la adherencia e interconexién de las células tumorales y
epiteliales fue divulgada anteriormente por varios documentos, tales como el de
Longo, et.al. (D2) y Testa, et.al (D3), los cuales mencionan la interaccién entre las
células tumorales y las células endoteliales que promueven las proteinas de la
superfamilia de las tetraspinas.

Especificamente, el documento D2, menciona la actividad de la proteina CD9, una
proteina de la familia de las tetraspinas, la cual interacttia durante la adherencia de
las células tumorales de tipo melanoma, en la invasién transendotelial (ver resumen;
introduccién pag 3717 y pag 3720). También se divulgan anticuerpos y los métodos
utilizados para identificar la presencia de las proteinas tetraspaninas en esta
interaccion con células cancerosas, indicando su utilidad para inhibir la formacion de
tumores.

En este documento adicionaimente se mencionan otras proteinas de la
tetraspaninas, tales como las CD81 y CD151 que igualmente actiian en la interaccién
entre estos dos tipos de células (ver pag 3720).

’qu
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Vale la pena resaltar que la proteina CD9 ademas de hacer parte de la misma familia
de las tetraspaninas, tiene una similitud u homologia del 42% con la secuencia de la
oculospanina dada en la solicitud. Pese a que esta similitud en primera instancia no
parece muy alta, la diversidad de esta familia de proteinas explica la divergenciay su
alineamiento (entre las proteinas CD9 y oculospanina) muestra que tienen dominios
altamente conservados que explicarian su similitud funcional.

El documento D3 por su parte, divulga la actividad de la proteina CD151 otra
proteina de la familia de las tetraspaninas, como un efector de la migracion de las
células tumorales y metastasis. En este documento se comprueba la presencia de
esta proteina en la linea de carcinoma epidermoide humano usando el anticuerpo
monoclonal 50-6, en las técnicas convencionales del campo técnico (ver D3
resumen). Adicionalmente, se probd la inhibicion de la metastasis usando este

- mismo anticuerpo anti-CD151 (ver pag 3816, columna izq).

Esta proteina tetraspanina CD151 tiene una similitud u homologia del 42% con la
oculospanina de la solicitud. Tal aparente baja homologia muestra del alineamiento
de estas dos proteinas tetraspaninas que presentan varios dominios altamente
conservados.

Como se observa, del estado del arte era conocida la actividad anti-tumoral que
podrian tener los anticuerpos dirigidos a diferentes tetraspaninas, especiaimente

‘contra células tumorales de melanoma o epidermiales. Por tanto, a partir de la

secuencia aminoacida de la proteina oculospanina divulgada por D1, un experto en
la materia habria construido un anticuerpo y sabria que el mismo tendria una
actividad citotoxica dirigida a células tumorales, especialmente células tumorales
epidermiales.

De esta manera, el anticuerpo reclamado se deriva evidentemente del estado de la
técnica, especificamente de la combinacion de D1y D2 6 de la combinacion de D1y
D3. Por lo tanto carece de actividad inventiva e incumple con el articulo 18 de la
D486.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

N° Documento N° Reivindicaciones afectadas Requisito que afecta

D1 Wistow, et.al. Molecular

Vision 2002; 8:196-204 1-27 Nivel inventivo

Longo, et.al. BLOOD, VOL 98

D2 (13): 3717-3726

1-27 Nivel inventivo

Testa, et.al. CANCER

D3 | RESEARCH 59, 3812-3820,

1-27 Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacién de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.
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! Notifiquese el presente oficio conforme a lo cfisppesto en el numeral 5.2, literal e), del
' capitulo quinto del titulo primero de la Circular iJnica N° 10 de 2001.
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El anterior requerimiento fue notificado por fijacion en lista, de fecha

Y 2, |
| |
. . |
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