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(57) ABSTRACT 

The invention relates to products and methods for treating 
cancer and for diagnosing turnorigenicity and other diseases 
associated With alteration in GP88 expression or action. 
Antagonists to an 88 KDa autocrine groWth and turnorige 
nicity stirnulator are provided Which inhibit its expression or 
biological activity. The antagonists include antisense oligo 
nucleotides and antibodies. 
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88KDA TUMORIGENIC GROWTH FACTOR AND 
ANTAGONISTS 

FIELD OF THE INVENTION 

[0001] This invention relates to cell biology, physiology 
and medicine, and concerns an 88 kDa glycoprotein growth 
factor (“GP88”) and compositions and methods Which affect 
the expression and biological activity of GP88. These com 
positions and methods are useful for diagnosis and treatment 
of diseases including cancer. 

REFERENCES 

[0002] Several publications are referenced herein by Ara 
bic numerals Within parenthesis. Full citations for these 
references may be found at the end of the speci?cation 
immediately preceding the claims. 

BACKGROUND OF THE INVENTION 

[0003] The proliferation and differentiation of cells in 
multicellular organisms is subject to a highly regulated 
process A distinguishing feature of cancer cells is the 
absence of control over this process; proliferation and dif 
ferentiation become deregulated resulting in uncontrolled 
groWth. Signi?cant research efforts have been directed 
toWard better understanding this difference betWeen normal 
and tumor cells. One area of research focus is groWth factors 
and, more speci?cally, autocrine groWth stimulation. 

[0004] GroWth factors are polypeptides Which carry mes 
sages to cells concerning groWth, differentiation, migration 
and gene expression Typically, groWth factors are pro 
duced in one cell and act on another cell to stimulate 

proliferation. HoWever, certain malignant cells, in culture, 
demonstrate a greater or absolute reliance on an autocrine 
groWth mechanism Malignant cells Which observe this 
autocrine behavior circumvent the regulation of groWth 
factor production by other cells and are therefore unregu 
lated in their groWth. 

[0005] Study of autocrine groWth control advances under 
standing of cell groWth mechanisms and leads to important 
advances in the diagnosis and treatment of cancer. ToWard 
this end, a number of groWth factors have been studied, 
including insulin-like groWth factors (“IGF1” and “IGF2”), 
gastrin releasing peptide (“GRP”), transforming groWth 
factors alpha and beta (“TGF-a” and “TGF-b”),and epider 
mal groWth factor(“EGF”). 
[0006] The present invention is directed to a recently 
discovered groWth factor. This groWth factor Was ?rst dis 
covered in the culture medium of highly tumorigenic “PC 
cells,” an insulin-independent variant isolated from the 
teratoma derived adipogenic cell line 1246. This groWth 
factor is referred to herein as “GP88.” GP88 has been 
puri?ed and structurally characteriZed Amino acid 
sequencing of GP88 indicates that GP88 has amino acid 
sequence similarities With the mouse granulin/epithelin pre 
cursor. 

[0007] Granulins/epithelins (“grn/epi”) are 6 kDa 
polypeptides and belong to a novel family of double cysteine 
rich polypeptides (5, 6). US. Pat. No. 5,416,192 (Shoyab et 
al.) is directed to 6 kDa epithelins, particularly epithelin 1 
and epithelin 2. According to Shoyab, both epithelins are 
encoded by a common 63.5 kDa precursor, Which is pro 
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cessed into smaller forms as soon as it is synthesiZed, so that 
the only natural products found in biological samples are the 
6 kDa forms. Shoyab et al. teaches that the epithelin pre 
cursor is biologically inactive. 

[0008] Contrary to the teachings of Shoyab et at., the 
inventor’s laboratory has demonstrated that the precursor is 
not alWays processed as soon as it is synthesiZed. Studies, 
conducted in part by this inventor, have demonstrated that 
the precursor (i.e., GP88) is in fact secreted as an 88 kDa 
glycoprotein With an N-linked carbohydrate moiety of 20 
kDa Analysis of the N-terminal sequence of GP88 
indicates that GP88 starts at amino acid 17 of the grn/epi 
precursor, demonstrating that the ?rst 17 amino acids from 
the protein sequence deduced from the precursor cDNA 
correspond to a signal peptide compatible With targeting for 
membrane localiZation or for secretion 

[0009] Also in contrast to the teachings of Shoyab et al., 
GP88 is biologically active and has groWth promoting 
activity, particularly as an autocrine groWth factor for the 
producer cells. 

SUMMARY OF INVENTION 

[0010] The inventor has noW unexpectedly discovered that 
a glycoprotein (GP88), Which is expressed in a tightly 
regulated fashion in normal cells, is overexpressed and 
unregulated in highly tumorigenic cells derived from the 
normal cells, that GP88 acts as a stringently required groWth 
stimulator for the tumorigenic cells and that inhibition of 
GP88 expression or action in the tumorigenic cells results in 
an inhibition of the tumorigenic properties of the overpro 
ducing cells. 

[0011] It is an object of this invention to provide GP88 
antagoniZing compositions capable of inhibiting the expres 
sion or activity of GP88. 

[0012] A further object of the invention is to provide 
methods for treating diseases associated With a defect in 
GP88 quantity or activity such as but not limited to cancer 
in a mammal. 

[0013] Another object of the invention is to provide meth 
ods for determining the susceptibility of a subject to diseases 
associated With a defect in GP88 expression or action. 

[0014] Yet another object of the invention is to provide 
methods for measuring susceptibility to GP88 antagoniZing 
therapy. 

[0015] Yet another object of the invention is to provide 
methods, reagents, and kits for the in vitro and in vivo 
detection of GP88 and tumorigenic activity in cells. 

[0016] Additional objects and advantages of the invention 
Will be set forth in part in the description that folloWs, and 
in part Will be obvious from the description, or may be 
learned by the practice of the invention. 

[0017] To achieve the objects and in accordance With the 
purpose of the invention, as embodied and properly 
described herein, the present invention provides composi 
tions for diagnosis and treatment of diseases such as but not 
limited to cancer in Which cells exhibit an altered expression 
of GP88 or altered response to GP88. 
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[0018] Use of the term “altered expression” herein means 
increased expression or overexpression of GP88 by a factor 
of at least tWo-fold, and at times by a factor of 10 or more, 
based on the level of mRNA or protein as compared to 
corresponding normal cells or surrounding peripheral cells. 
The term “altered expression” also means expression Which 
became unregulated or constitutive Without being necessar 
ily elevated. Use of the terms increased or altered “response” 
to GP88 means a condition Wherein increase in any of the 
biological functions (e.g., groWth, differentiation, viral 
infectivity) conferred by GP88 results in the same or equiva 
lent condition as altered expression of GP88. 

[0019] Use of the term “GP88” herein means epithelin/ 
granulin precursor in cell extracts and extracellular ?uids, 
and is intended to include not only GP88 according to the 
amino acid sequences included in FIGS. 8 or 9, Which are of 
mouse and human origins, but also GP88 of other species. In 
addition, the term also includes functional derivatives 
thereof having additional components such as a carbohy 
drate moiety including a glycoprotein or other modi?ed 
structures. 

[0020] Also intended by the term GP88 is any polypeptide 
fragment having at least 10 amino-acids present in the above 
mentioned sequences. Sequences of this length are useful as 
antigens and for making immunogenic conjugates With 
carriers for the production of antibodies speci?c for various 
epitopes of the entire protein. Such polypeptides are useful 
in screening such antibodies and in the methods directed to 
detection of GP88 in biological ?uids. It is Well knoWn in the 
art that peptides are useful in generation of antibodies to 
larger proteins In one embodiment of this invention, it 
is shoWn that peptides from 12-19 amino-acids in length 
have been successfully used to develop antibodies that 
recogniZe the full length GP88. 

[0021] The polypeptide of this invention may exist 
covalently or non-covalently bound to another molecule. For 
example, it may be fused to one or more other polypeptides 
via one or more peptide bonds such as glutathione trans 
ferase, poly-histidine, or myc tag. 

[0022] The polypeptide is suf?ciently large to comprise an 
antigenetically distinct determinant or epitope Which can be 
used as an immunogen to reproduce or test antibodies 
against GP88 or a functional derivative thereof. 

[0023] One embodiment includes the polypeptide substan 
tially free of other mammalian peptides. GP88 of the present 
invention can be biochemically or immunochemically puri 
?ed from cells, tissues or a biological ?uid. Alternatively, the 
polypeptide can be produced by recombinant means in a 
prokaryotic or eukaryotic expression system and host cells. 

[0024] “Substantially free of other mammalian polypep 
tides” re?ects the fact that the polypeptide can be synthe 
siZed in a prokaryotic or a non-mammalian or mammalian 
eukaryotic organism, if desired. Alternatively, methods are 
Well knoWn for the synthesis of polypeptides of desired 
sequences by chemical synthesis on solid phase supports and 
their subsequent separation from the support. Alternatively, 
the protein can be puri?ed from tissues or ?uids of mammals 
Where it naturally occurs so that it is at least 90% pure (on 
a Weight basis) or even 99% pure, if desired, of other 
mammalian polypeptides, and is therefore substantially free 
from them. This can be achieved by subjecting the tissue 
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extracts or ?uids to standard protein puri?cation such as on 
immunoabsorbants bearing antibodies reactive against the 
protein. One embodiment of the present invention describes 
puri?cation methods for the puri?cation of naturally occur 
ring GP88 and of recombinant GP88 expressed in baculovi 
rus infected insect cells. Alternatively, puri?cation from 
such tissues or ?uids can be achieved by a combination of 
standard methods such as but not limited to the ones 
described in reference 

[0025] As an alternative to a native puri?ed or recombi 
nant glycoprotein or polypeptide, “GP88” is intended to also 
include functional derivatives. By functional derivative is 
meant a “fragment,”"variant,”“analog,” or “chemical 
derivative” of the protein or glycoprotein as de?ned beloW. 
A functional derivative retains at least a portion of the 
function of the full length GP88 Which permits its utility in 
accordance With the present invention. 

[0026] A “fragment” of GP88 refers to any subset of the 
molecule that is a shorter peptide. This corresponds for 
example but is not limited to regions such as K19T and 
S14R for mouse GP88, and E19V and A14R (equivalent to 
murine K19T and S14R, respectively) for human GP88. 

[0027] A “variant” of GP88 refers to a molecule substan 
tially similar to either the entire peptide or a fragment 
thereof. Variant peptides may be prepared by direct chemical 
synthesis of the variant peptide using methods knoWn in the 
art. 

[0028] Alternatively, amino acid sequence variants of the 
peptide can be prepared by modifying the DNA Which 
encodes the synthesiZed protein or peptide. Such variants 
include, for example, deletions, insertions, or substitutions 
of residues Within the amino-acid sequence of GP88. Any 
combination of deletion, insertion, and substitution may also 
be made to arrive at the ?nal construct, provided the ?nal 
construct possesses the desired activity. The mutation that 
Will be made in the DNA encoding the variant peptide must 
not alter the reading frame and preferably Will not create 
complementary regions that could produce secondary 
mRNA structures. At the genetic level these variants are 
prepared by site directed mutagenesis (8) of nucleotides in 
the DNA encoding the peptide molecule thereby producing 
DNA encoding the variant, and thereafter expressing the 
DNA in recombinant cell culture. The variant typically 
exhibits the same qualitative biological activity as the non 
variant peptide. 

[0029] An “analog” of GP88 protein refers to a non 
natural molecule substantially similar to either the entire 
molecule or a fragment thereof. 

[0030] A“chemical derivative” contains additional chemi 
cal moieties not normally a part of the peptide or protein. 
Covalent modi?cations of the peptide are also included 
Within the scope of this invention. Such modi?cations may 
be introduced into the molecule by reacting targeted amino 
acid residues of the peptide With an organic derivatiZing 
agent that is capable of reacting With selected side chains or 
terminal amino-acid residues. Most commonly derivatiZed 
residues are cysteinyl, histidyl, lysinyl, arginyl, tyrosyl, 
glutaminyl, asparaginyl and amino terminal residues. 
Hydroxylation of proline and lysine, phosphorylation of 
hydroxyl groups of seryl and threonyl residues, methylation 
of the alpha-amino groups of lysine, histidine, and histidine 


























































