
(19) United States 
US 20090 130 195A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0130195 A1 
Acevedo-Duncan et al. (43) Pub. Date: May 21, 2009 

(54) PROSTATE CARCINOGENESIS PREDICTOR 

(76) Inventors: Mildred Acevedo-Duncan, Plant 
City, FL (US); Hla Y. Win, Tampa, 
FL (US); Raoul Salup, Tampa, FL 
(US) 

Correspondence Address: 
SALWANCHIK LLOYD & SALWANCHIK 
A PROFESSIONAL ASSOCATION 
PO Box 142950 
GAINESVILLE, FL 32614 (US) 

(21) Appl. No.: 12/253,663 

(22) Filed: Oct. 17, 2008 

Related U.S. Application Data 

(60) Provisional application No. 60/980,611, filed on Oct. 
17, 2007. 

Publication Classification 

(51) Int. Cl. 
A 6LX 9/27 (2006.01) 
GOIN 33/53 (2006.01) 
GOIN 33/535 (2006.01) 
A6IP35/00 (2006.01) 
CI2O I/68 (2006.01) 
A 6LX 3L/705 (2006.01) 

(52) U.S. Cl. ............. 424/450; 435/7.1: 435/7.92; 435/6; 
514744 

(57) ABSTRACT 

A method of detecting prostate tumorigenesis in a Subject, the 
method including the steps of (a) obtaining a sample from the 
prostate of the human Subject, (b) detecting quantitatively or 
semi-quantitatively in the sample a level of expression for 
PKC-L and (c) comparing the expression level in (b) to a level 
of expression in a normal control, wherein overexpression of 
PKC-, with respect to the control, indicates the presence of 
prostate cancer in the Subject. The present invention is based 
upon the discovery that PKC-L levels are elevated during 
prostate tumorigenesis. Furthermore, the proliferation rate of 
the tumor correlates with the level of PKC-L. The invention 
also provides methods of treating prostate cancer by admin 
istering to the Subject a compound that inhibits the expression 
of PKC-L. The compound can be a small interfering RNA 
(siRNA) molecule. 
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PROSTATE CARCINOGENESIS PREDICTOR 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the benefit of U.S. provi 
sional application Ser. No. 60/980,611, filed Oct. 17, 2007, 
which is herein incorporated by reference in its entirety. 

FIELD OF INVENTION 

0002. This invention relates to detection and treatment of 
prostate cancer. More specifically, the invention relates to use 
of protein kinase C-iota (PKC-L) in the detection of prostate 
cancer and methods of inhibiting the expression and activity 
of protein kinase C-iota as a treatment for prostate cancer. 

SUMMARY OF INVENTION 

0003. As described herein, the invention consists of a 
means and product to detect protein kinase C-iota (PKC-) 
levels in prostate glands to identify prostate carcinogenesis. 
Prostate cancers are highly lethal tumors and are the second 
most prevalent type of cancer (following skin cancer) among 
men in the United States. Approximately one third of men 
diagnosed with cancer each year will have prostrate cancer. 
Despite significant educational efforts, improved diagnostic 
techniques, and rigorous therapies, prostate cancer control 
remains static. To address this health issue, the presence of 
PKC-L in normal prostate tissue and prostate cancer tissue 
was investigated, to establish if PKC-L could be used as a 
predictor of carcinogenesis. Western blots probing for PKC-L 
were performed on 7 normal prostate biopsies, 2 prostate 
intraepithelial neoplasia and 14 prostate cancers. Results 
demonstrated minimal or no detection of PKC-L the in normal 
prostate tissue. In comparison, PKC-L was robustly present in 
prostate intraepithelial neoplasia (PIN). Similarly, PKC-L was 
present in all prostate cancer biopsies. The increase in PKC 
in prostate cancer biopsies was 100 fold compared to normal 
prostate tissue (P=0.00048). These results indicate that detec 
tion of PKC-L is a predictor of prostate carcinogenesis and of 
patients that could benefit from anti-PKC-L therapy. 
0004 Also described herein, the subject invention com 
prises a method of treatment for cancer cells directed at Sup 
pressing PKC-L. Treatment of RWPE-1 (transformed non 
malignant prostate cells) cells with PKC-L short interference 
RNA (siRNA) reduced cell proliferation, and arrested cells at 
G/M phase of the cell cycle (55%) compared to control 
siRNA at 24 h. PKC-L siRNA decreased cell cycle kinase 
phosphor-cdk2 (p-cdk2: Ther160) phosphorylation in 
RWPE-1 normal prostate cells. In comparison, both LNCaP 
and DU-145 carcinoma cells undergo apoptosis when treated 
with PKC-L siRNA. In DU-145 cells, PKC-L siRNA treatment 
results in time-dependent cell cycle arrest at Go/G phase 
(32% at 24 h and 23% at 48 h). Additionally, in DU-145 
prostate cancer cells, PKC-L siRNA provokes cytochrome C 
release from mitochondria into the cytoplasm leading to 
Caspase activation followed by poly(ADP-ribose) poly 
merase (PARP) cleavage and apoptosis. These results indi 
cate that PKC-L is a relevant target for the treatment of pros 
tate Cancer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 For a fuller understanding of the invention, refer 
ence should be made to the following detailed description, 
taken in connection with the accompanying drawings, in 
which: 
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0006 FIG. 1 is a protein blot for protein kinase-iota (PKC 
U) levels in normal prostate (A), malignant tumor prostate (B), 
and a graph of the quantified PKC-L protein levels from nor 
mal prostate, prostate intraepithelial neoplasia, and malignant 
prostate tumor tissue. 
0007 FIG. 2 is an immunoblot of three prostate cell lines 
following either no treatment or treatment with siRNA. Each 
cell line was harvested at 24 h, 48 h, or 72 h and protein 
blotted for the effects of either PKC-L or PKC-C siRNA treat 
ment. The figure also illustrates a graphical representation in 
absorbance units of the immunoblot results. 
0008 FIG.3 details graphically the cellular viability of the 
three prostate cell lines following either no treatment or treat 
ment with PKC-L siRNA. 
0009 FIG. 4 depicts a microscopic view of the three pros 
tate cell lines following either no treatment or treatment with 
PKC-L siRNA. 
0010 FIG. 5 is an immunoblot corresponding to known 
apoptotic cascade proteins of two prostate cell lines following 
either no treatment or treatment with PKC-L siRNA. 
0011 FIG. 6 is an immunoblot corresponding to known 
apoptotic cascade proteins of another prostate cell line fol 
lowing either no treatment or treatment with PKC-L siRNA. 
0012 FIG. 7 corresponding to known cellular prolifera 
tion pathway proteins of a prostate cell line following either 
no treatment or treatment with PKC-L siRNA. 
0013 FIG. 8 is an immunoblot corresponding to known 
apoptotic cascade proteins of two prostate cell lines following 
either no treatment or treatment with PKC-L siRNA. 
0014 FIG. 9 is an immunoblot following immunoprecipi 
tation that analyzes the effects of the PKC-L inhibitor ICA-1. 
Further, the figure includes cellular viability graphs of two 
prostate cell lines either treated or treated with varying dos 
ages of the PKC-L inhibitor ICA-1. 
0015 FIG. 10 are photographic results of immunohis 
tochemistry studies of PKC-C. and PKC-L in benign, high 
grade PIN and malignant prostate tissue. Tissue was stained 
with PKC-L antibody as a control for PKC-L staining. Results 
depict PKC-L staining in (A) benign prostate tissue, (B) high 
grade PIN (HGPIN), and (C) prostate adenocarcinoma. 
PKC-L staining is illustrated for (D) benign prostate glands, 
(E) glands with HGPIN, and (F) prostatic adenocarcinoma 
glands. Results are representative of 9 benign prostate tissues, 
8 HGPINs and 10 adenocarcinoma examined. Magnification 
for all micrographs was x400. 

BRIEF DESCRIPTION OF THE SEQUENCES 

0016 SEQID NO: 15'-CAAGCCAAGCGUUUCAACA 
3' is a single strand of PKC-L siRNA; 
10017 SEQ ID NO: 25'-UGUUGAAACGCUUG 
GCUUG-3' is a single strand of PKC-L siRNA; 
10018 SEQID NO:37395'-GGAACGAUUGGGUUGU 
CAU-3' is a single strand of PKC-L siRNA; 
(0.019 SEQ ID NO. 4 5'-AUGACAACCCAAUCGU 
UUCC-3' is a single strand of PKC- siRNA; 
0020 SEQ ID NO: 5 21375'-CCCAAUAUCUUCUCU 
UGUA-3' is a single strand of PKC-L siRNA; 
0021 SEQ ID NO: 6 5'-UACAAGAGAAGAUA 
UUGGG3' is a single strand of PKC-L siRNA; 
0022 SEQ ID NO: 75'-AAGACGACACAUGUCUCU 
CACCCUGUCUC-3' is a single strand of PKC-C siRNA; 
0023 SEQIDNO:85'-AUACAUUUCUACAGCUAGC 
3' is a single strand of PKC- siRNA; 
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0024 SEQ ID NO: 9 5'-GAGACAGGGUGAGAGA 
CAUGUGUCGUCUU-3' is a single strand of PKC-C siRNA; 
0025 SEQ ID NO: 10 5'-GCUAGC UGUAGAAAU 
GUAU-3' is a single strand of PKC-C siRNA; 
0026 SEQ ID NO: 11 5'-UCAUAAAUCAGUUUCU 
CAC-3' is a single strand of PKC-ö siRNA; 
0027 SEQ ID NO: 12 5'-AUGACAAAGAAAUU 
CUGAC-3' is a single strand of PKC-ö siRNA; 
0028 SEQID NO: 13 GUGAGAAACUGAUUUAUGA 
3' is a single strand of PKC-8 siRNA; and 
0029 SEQ ID NO: 145'-GUCAGAAUUUCUUUGU 
CAU-3' is a single strand of PKC-8 siRNA. 

DETAILED DESCRIPTION 

Prostate Tissue 

0030 Besides skin cancer, prostate cancer is the most 
common type of cancer among men in the United States. 
Approximately one third of men diagnosed with cancer each 
year will have prostrate cancer. Despite significant educa 
tional efforts, improved diagnostic techniques, and rigorous 
therapies, prostate cancer control remains static. Certain 
prostate cancers are highly lethal tumors due to the emer 
gence of therapy-resistant prostate cancer cells. Protein 
kinase C (PKC) may be involved in several cell signaling 
pathways (cell Survival including repair of radiation damage 
and cell cycle (Hallahan et al., 1992)), thus its inhibition may 
result in radiosensitization. However, specific PKC isozymes 
responsible for prostate cancer cell proliferation and survival 
are unknown. PKC is a family of fourteen known isozymes 
which are found in varying ratios in the cytoplasmic and 
membrane fraction of cells depending on the type of tissue 
and its physiological state (Nishizuka, 1992). PKC isozymes 
can be classified into three groups. Group I includes Ca" 
dependent isozymes: cKC-C, cBKC-BI, cKC-BII, and 
cPKC-y. Isozymes in group II (nPKC-e, nPKC-6, nPKC-m 
and PKC-0) are Ca" independent. Group III includes the 
atypical PKCs (aPKC- (Selbie et al., 1993), aPKC-C, aPKC 
II (Hirai et al., 2003) aPKC-u (protein kinase D) and 

aPKC-v (Hayashi et al., 1999)) which are insensitive to both 
diacylglycerol and calcium and neither bind to nor are acti 
vated by phorbol esters. PKC regulates cellular functions, 
metabolism and proliferation by phosphorylating proteins in 
response to transmembrane signals from hormones, growth 
factors, neuro-transmitters, and pharmacological agents. 
Activation of PKC by various agonists (including radiation) 
results in altered transcription of a considerable number of 
genes. Some PKC isozymes are transiently translocated from 
the cytosol to a membrane structure. Membrane association 
leads to binding alterations in PKC's regulatory subunit 
(phospholipid-fcdiacylglycerol/phorbol ester) and its 50 KD 
catalytic domain (ATP/substrate). For PKCs to be activated, 
phosphoinositide-dependent kinase (PDK-1: (Dutil et al., 
1998)) docks on the carboxyl terminus of unphosphorylated 
PKC (Edwards et al., 1999), PDK-1 phosphorylates PKCs on 
the activation loop, and upon release of PDK-1, the carboxyl 
terminus is unmasked and allows autophosphorylation (Dutil 
et al., 1998; Edwards et al., 1999: Keranen et al., 1995). This 
sequence of phosphorylation events is required before PKCs 
are able to respond to cofactor second messengers (phos 
phatidylserine/diacylglycerol (Dutil et al., 1998; Edwards et 
al., 1999)). Proteolytic degradation of membrane PKC leads 
to its down-regulation. PKC is the major receptor for tumor 
promoting phorbol esters, but the extent of PKC involvement 
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in cellular malignancy is not clearly defined. Various studies 
indicate that increased tumorigenicity results from dysregu 
lation of PKC activity, or changes in PKC concentration, or 
both (Persons et al., 1988; Housey et al., 1988; Kamata et al., 
1987: Weyman et al., 1988: Mizuguhi et al., 1988). 
0031 PKC isozymes have been implicated in carcinogen 
esis for some time but only recently did we attain modest 
information about the functional significance of these 
enzymes in human cancers. PKC isoenzymes—C, B, Ö, e, Y, L, 

, L, and mare expressed in both normal prostate and tumor 
tissues (Cornfor et al., 1999). LNCaP cells area widely stud 
ied model for prostate cancer. Early studies showed that acti 
vation of PKC-C. with 12-O-tetradecanoylphorbol-13-acetate 
(TPA) induced apoptosis in LNCaP cells (Powellet al., 1996). 
However, androgen-independent prostate PC-3 and DU-145 
cells are insensitive to TPA (Powell et al., 1996; Gonzalex 
Guerrico et al., 2005; Garcia-Bermejo et al., 2002. 
0032. There is an expanding body of knowledge regarding 
the status of atypical PKC-, which does not contain a Ca"- 
binding region, has one Zinc finger-like motif and is the 
human homolog of the mouse PKC-7 (Diaz-Meco et al., 
1996). Elder et al. provided evidence for the role of PKC-L in 
cell proliferation by showing that increased PKC-L protein 
levels were associated with increased cyclin E protein expres 
sion and proliferation of ovarian cancers. In nonserous ova 
rian cancers they demonstrated that increased PKC-L protein 
levels markedly decreased overall survival. Work from 
Field's laboratory indicated that PKC-L is critical for non 
small cell lung cancer proliferation in-vivo by activation of 
Rac1/Pak/Mek1.2/Erk1.2 signaling pathway which has been 
implicated in tumor cell proliferation and concluded that 
PKC-L is an oncogene in human non-small cell lung cancer 
(Regala et al., 2005; Regala et al., 2005b). Additional power 
ful evidence of PKC-L's importance in cellular malignancy 
includes its exclusive association with transformed pheno 
type of human melanomas in-vivo and in-vitro (Selzer et al., 
2002), it's overexpression in human non-Small lung cancer 
cell lines (Regala et al., 2005), cholangiocarcinoma (Liet al., 
2008), and tumors (Regala et al., 2005b) and it’s presence in 
the transformed growth of human lung adenocarcinoma A549 
cell line in-vitro and tumorigenicity in-vivo (Regala et al., 
2005). Work from our laboratory also depicts PKC-l's exclu 
sive association with the transformed phenotype of gliomas, 
benign and malignant meningiomas (Patel et al., 2008). Stud 
ies have shown that PKC-L protects cells against drug induced 
apoptosis (Wu et al., 2004; Flescher and Rotem 2002). Mur 
ray and Fields stably transfected K562 leukemia cells with 
expression plasmids containing cDNA for human PKC-L in 
the sense and antisense orientation (Murray and Fields, 
1997). They found that overexpression or inhibition has no 
significant effect on the proliferation activity of K562 cells. 
However, overexpression of PKC-L led to increased resis 
tance to okadaic acid and taxol-induced apoptosis, whereas 
inhibition of PKC-L expression sensitized the cells to okadaic 
acid-induced apoptosis. Thus, Murray and Fields demon 
strated a potential role for PKC-L in leukemia cell survival 
(Murray and Fields, 1997). Other lines of evidence comes 
from Xie et al., who demonstrated that overexpression of 
PKC-L increased resistance of PC12 neural cells to apoptosis 
induced by amyloid f-peptide by attenuating the levels of 
oxidative stress and intracellular calcium (Xie et al., 2000). 
Xie et al. Suggested that PKC-L prevents apoptosis by main 
taining ion homeostasis and mitochondrial function. In this 
study Western blot analysis demonstrated that PKC-L is over 
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expressed in some PIN and in malignant prostate tissue but 
not in BPH tissues. Immunohistochemistry results demon 
strated greater PKC-L staining intensity in the adenocarci 
noma glands compared to benign glands and glands with 
HGPIN. The benign glands showed similar weak staining of 
PKC-L in samples obtained from patients with and without 
prostatic adenocarcinoma. The stromal cells depicted weak to 
moderate staining of PKC-L in samples with and without 
adenocarcinoma. These results indicate that detection of 
PKC-L could be used as a predictor of prostate carcinogenesis 
and of patients that could benefit from anti-PKC-L therapy. 
0033. In PC-3 and DU-145 cells, epidermal growth factor 
(EGF) signals to PKC-C. and PKC-C. is associated with 
growth inhibition (Stewart and O’Brian, 2005: Shih et al., 
2004; Lamm et al., 1997). In addition, the PKC-O gene is part 
of chromosome 17q, and is commonly amplified in prostate 
cancers (Oxley et al., 2002: Lahn et al., 2004). Hence, a 
specific inhibitor, aprinocarsen, a phosphorothioate antisense 
oligonucleotides, has been developed to block PKC-C. 
expression (Dean et al., 1994; Davies et al., 2003). Besides 
classical PKC-C, novel PKC-8 overexpressed in LNCaP cells 
provoke phorbol ester-induced apoptosis. However, lack of 
proteolytic cleavage and caspase-3 inactivation Suggested 
that an allosteric activation of PKC-ö is sufficient to induce 
apoptosis in LNCaP cells (Fujii et al., 2000). In PC-3 and 
DU-145 cells, PKC-ö is involved in cell motility and invasion 
of prostate tumor cells (Kharait et al., 2006; Rosenberg and 
David 2006). Moreover, PKC-e along with Akt promotes 
matrix adhesions containing actin filaments and fI intergins 
in recurrent prostate cancer cells (Wu et al., 2004). PKC-C. 
also regulates P-glycoprotein (P-gp) expression, which is 
responsible for drug resistance in LNCaP prostate carcinoma 
cells (Flescher and Rotem 2002). In DU-145 cells the down 
regulation of PKC-e prevented apoptosis (RuSnak and Lazo 
1996). Hence, PKC-e is being targeted for prostate therapy. 
0034 PKC-L and PKC--mTOR(mammalian target of 
rapamycin)/p70S6 kinase pathway is associated with pro 
gression of androgen-dependent prostate cancerto androgen 
independent prostate cancer (Rao et al., 2003; Jaggi et al., 
2003; Inoue et al., 2006). However, this linkage remains to be 
established. Nonetheless, understanding PKC isoforms in 
prostate cancer may contribute to possible therapeutic strat 
egies. We have investigated the content of PKC-Lin BPH, PIN 
and malignant prostate biopsies by Western blotting and 
immunohistochemistry. Our findings show for the first time 
that the PKC-L protein levels are increased in PIN and malig 
nant prostate compared to BPH. 
0035. In one embodiment of the invention, a sandwich 
enzyme-linked immunosorbent assay (ELISA) can be devel 
oped using monoclonal antibodies specific for PKC-L. This 
assay can be used to detect the presence of PKC-L in suspect 
tissues of patients. 
0036. In another embodiment of the invention, an ELISA 
of the subject invention for detection of PKC-L is simple to 
use. It has high degrees of specificity and sensitivity, low 
intra- and inter-assay coefficients of variation, and uses 
chemicals that pose a low risk to human health and are easily 
disposed of. Thus it has a low cost to benefit ratio. It is flexible 
in its sample handling and can be used to process either low or 
high numbers of samples. 
0037. It makes available for the first time the ability to 
measure human PKC-L protein expression in a large number 
of samples at a low cost and with simplicity and accuracy. 
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0038. The methods of the invention can be carried out on 
a solid Support. The Solid Supports used may be those which 
are conventional for the purpose of assaying an analyte in a 
biological sample, and are typically constructed of materials 
Such as cellulose, polysacchalide Such as Sephadex, and the 
like, and may be partially Surrounded by a housing for pro 
tection and/or handling of the Solid Support. The Solid Support 
can be rigid, semi-rigid, flexible, elastic (having shape 
memory), etc., depending upon the desired application. 
PKC-L can be detected in a sample in vivo or in vitro (ex vivo). 
When, according to an embodiment of the invention, the 
amount of PKC-L in a sample is to be determined without 
removing the sample from the body (i.e., in vivo), the Support 
should be one which is harmless to the subject and may be in 
any form convenient for insertion into an appropriate part of 
the body. For example, the support may be a probe made of 
polytetrafluoroethylene, polystyrene or other rigid non-harm 
ful plastic material and having a size and shape to enable it to 
be introduced into a subject. The selection of an appropriate 
inert support is within the competence of those skilled in the 
art, as are its dimensions for the intended purpose. 
0039. A contacting step in the assay (method) of the inven 
tion can involve contacting, combining, or mixing the bio 
logical sample and the Solid Support, such as a reaction vessel, 
microvessel, tube, microtube, well, multi-well plate, or other 
Solid Support. 
0040 Samples and/or PKC-L-specific binding agents may 
be arrayed on the Solid Support, or multiple Supports can be 
utilized, formultiplex detection or analysis. 'Arraying refers 
to the act of organizing or arranging members of a library 
(e.g., an array of different samples or an array of devices that 
target the same target molecules or different target mol 
ecules), or other collection, into a logical or physical array. 
Thus, an "array' refers to a physical or logical arrangement 
of e.g., biological samples. A physical array can be any 
“spatial format' or “physically gridded format in which 
physical manifestations of corresponding library members 
are arranged in an ordered manner, lending itself to combi 
natorial Screening. For example, Samples corresponding to 
individual or pooled members of a sample library can be 
arranged in a series of numbered rows and columns, e.g., on 
a multi-well plate. Similarly, binding agents can be plated or 
otherwise deposited in microtitered, e.g., 96-well, 384-well, 
or 1536-well plates (or trays). Optionally, PKC-L-specific 
binding agents may be immobilized on the solid Support. 
0041. In one aspect, the present invention includes kits 
comprising the required elements for detecting PKC-L. Pref 
erably, the kits comprise a container for collecting a sample, 
Such as biological fluid from a patient, and an agent for 
detecting the presence of PKC-L in the fluid. The components 
of the kits can be packaged either in aqueous medium or in 
lyophilized form. 
0042. The methods of the invention can be carried out 
using a diagnostic kit for qualitatively or quantitatively 
detecting PKC-L in a sample. By way of example, the kit can 
contain binding agents (e.g., antibodies) specific for PKC-L, 
antibodies against the antibodies labeled with an enzyme; and 
a Substrate for the enzyme. The kit can also contain a solid 
Support such as microtiter multi-well plates, standards, assay 
diluent, wash buffer, adhesive plate covers, and/or instruc 
tions for carrying out a method of the invention using the kit. 
0043. As indicated above, kits of the invention include 
reagents for use in the methods described herein, in one or 
more containers. The kits may include primers, specific inter 
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nal controls, and/or probes, buffers, and/or excipients, sepa 
rately or in combination. Each reagent can be supplied in a 
solid form or liquid buffer that is suitable for inventory stor 
age. Kits may also include means for obtaining a sample from 
a host organism or an environmental sample. 
0044 Kits of the invention can be provided in suitable 
packaging. As used herein, "packaging refers to a solid 
matrix or material customarily used in a system and capable 
of holding within fixed limits one or more of the reagent 
components for use in a method of the present invention. Such 
materials include glass and plastic (e.g., polyethylene, 
polypropylene, and polycarbonate) bottles, vials, paper, plas 
tic, and plastic-foil laminated envelopes and the like. Prefer 
ably, the Solid matrix is a structure having a surface that can be 
derivatized to anchor an oligonucleotide probe, primer, 
molecular beacon, specific internal control, etc. Preferably, 
the Solid matrix is a planar material Such as the side of a 
microtiter well or the side of a dipstick. In certain embodi 
ments, the kit includes a microtiter tray with two or more 
wells and with reagents including primers, probes, specific 
internal controls, and/or molecular beacons in the wells. 
0045 Kits of the invention may optionally include a set of 
instructions in printed or electronic (e.g., magnetic or optical 
disk) form, relating information regarding the components of 
the kits and/or how to make various determinations (e.g., 
PKC-L levels, comparison to control standards, etc.). The kit 
may also be commercialized as part of a larger package that 
includes instrumentation for measuring other biochemical 
components. 
0046. As used herein, the term “ELISA includes an 
enzyme-linked immunosorbent assay that employs an anti 
body orantigenbound to a solid phase and an enzyme-antigen 
or enzyme-antibody conjugate to detect and quantify the 
amount of an antigen (e.g., PKC-U) or antibody present in a 
sample. A description of the ELISA technique is found in 
Chapter 22 of the 4" Edition of Basic and Clinical Immunol 
ogy by D. P. Sites et al., 1982, published by Lange Medical 
Publications of Los Altos, Calif. and in U.S. Pat. Nos. 3,654, 
090; 3,850,752; and 4,016,043, the disclosures of which are 
herein incorporated by reference. ELISA is an assay that can 
be used to quantitate the amount of antigen, proteins, or other 
molecules of interest in a sample. In particular, ELISA can be 
carried out by attaching on a solid Support (e.g., polyvinyl 
chloride) an antibody specific for an antigen or protein of 
interest. Cell extract or other sample of interest such as urine 
or blood can be added for formation of an antibody-antigen 
complex, and the extra, unbound sample is washed away. An 
enzyme-linked antibody, specific for a different site on the 
antigen is added. The Support is washed to remove the 
unbound enzyme-linked second antibody. The enzyme 
linked antibody can include, but is not limited to, alkaline 
phosphatase. The enzyme on the second antibody can convert 
an added colorless Substrate into a colored product or can 
converta non-fluorescent Substrate into a fluorescent product. 
The ELISA-based assay method provided herein can be con 
ducted in a single chamber or on an array of chambers and can 
be adapted for automated processes. 
0047. In some embodiments, the antibodies can be labeled 
with pairs of FRET dyes, bioluminescence resonance energy 
transfer (BRET) protein, fluorescent dye-quencher dye com 
binations, and betagal complementation assays protein frag 
ments. The antibodies may participate in FRET, BRET, and 
fluorescence quenching or beta-gal complementation togen 
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erate fluorescence, calorimetric or enhanced chemilumines 
cence (ECL) signals, for example. 
0048. These methods are routinely employed in the detec 
tion of antigen-specific antibody responses, and are well 
described in general immunology textbooks such as Immu 
nology by Ivan Roitt, Jonathan Brostoff and David Male 
(London: Mosby, c1998. 5th ed. and Immunobiology: 
Immune System in Health and Disease/Charles A. Janeway 
and Paul Travers. Oxford: Blackwell Sci. Pub., 1994), the 
contents of which are herein incorporated by reference. 
0049. As used herein, the term “tumor refers to all neo 
plastic cell growth and proliferation, whether malignant or 
benign, and all pre-cancerous and cancerous cells and tissues. 
For example, a particular cancer may be characterized by a 
Solid mass tumor. The Solid tumor mass, if present, may be a 
primary tumor mass. A primary tumor mass refers to a growth 
of cancer cells in a tissue resulting from the transformation of 
a normal cell of that tissue. In most cases, the primary tumor 
mass is identified by the presence of a cyst, which can be 
found through visual or palpation methods, or by irregularity 
in shape, texture or weight of the tissue. However, some 
primary tumors are not palpable and can be detected only 
through medical imaging techniques such as X-rays (e.g., 
mammography), ultrasound, CT, and MRI, or by needle aspi 
rations. The use of these latter techniques is more common in 
early detection. Molecular and phenotypic analysis of cancer 
cells within a tissue will usually confirm if the cancer is 
endogenous to the tissue or if the lesion is due to metastasis 
from another site. 
0050. A “sample' (biological sample) can be any compo 
sition of matter of interest from a human or non-human Sub 
ject, in any physical state (e.g., Solid, liquid, semi-solid, 
vapor) and of any complexity. The sample can be any com 
position reasonably suspected of containing PKC-L that can 
be analyzed by the methods, devices, and kits of the invention. 
Preferably, the sample is a fluid (biological fluid). Samples 
preferably include human samples. The sample may be con 
tained within a test tube, culture vessel, multi-well plate, or 
any other container or Supporting Substrate. The sample can 
be, for example, a cell culture or human tissue. Fluid homo 
genates of cellular tissues are biological fluids that may con 
tain PKC-L for detection by the invention. Others are fluid 
tissues, for example, blood. 
0051. The “complexity” of a sample refers to the relative 
number of different molecular species that are present in the 
sample. 
0052. The terms “body fluid” and “bodily fluid', as used 
herein, refer to a composition obtained from a human or 
animal subject. Bodily fluids include, but are not limited to, 
urine, whole blood, blood plasma, serum, tears, semen, 
saliva, Sputum, exhaled breath, nasal Secretions, pharyngeal 
exudates, bronchoalveolar lavage, tracheal aspirations, inter 
Stitial fluid, lymph fluid, meningal fluid, amniotic fluid, glan 
dular fluid, feces, perspiration, mucous, vaginal or urethral 
secretion, cerebrospinal fluid, and transdermal exudate. 
Bodily fluid also includes experimentally separated fractions 
of all of the preceding Solutions or mixtures containing 
homogenized solid material, such as feces, tissues, and 
biopsy samples. 
0053. The term “ex vivo, as used herein, refers to an 
environment outside of a subject. Accordingly, a sample of 
bodily fluid collected from a subject is an ex vivo sample of 
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bodily fluid as contemplated by the subject invention. In 
dwelling embodiments of the method and device of the inven 
tion obtain samples in vivo. 
0054 As used herein, the term “conjugate' refers to a 
compound comprising two or more molecules bound 
together, optionally through a linking group, to form a single 
structure. The binding can be made by a direct connection 
(e.g., a chemical bond) between the molecules or by use of a 
linking group. 
0055 As used herein, the terms solid “support”, “sub 
strate', and “surface' refer to a solid phase which is a porous 
or non-porous water insoluble material that can have any of a 
number of shapes, such as strip, rod, particle, beads, or multi 
welled plate. In some embodiments, the Support has a fixed 
organizational Support matrix that preferably functions as an 
organization matrix. Such as a microtiter tray. Solid Support 
materials include, but are not limited to, cellulose, polysac 
charide Such as Sephadex, glass, polyacryloylmolpholide, 
silica, controlled pore glass (CPG), polystyrene, polystyrene? 
latex, polyethylene Such as ultra high molecular weight poly 
ethylene (UPE), polyamide, polyvinylidine fluoride (PVDF), 
polytetrafluoroethylene (PTFE: TEFLON), carboxyl modi 
fied teflon, nylon, nitrocellulose, and metals and alloys Such 
as gold, platinum and palladium. The Solid Support can be 
biological, non-biological, organic, inorganic, or a combina 
tion of any of these, existing as particles, strands, precipitates, 
gels, sheets, pads, cards, strips, dipsticks, test strips, tubing, 
spheres, containers, capillaries, pads, slices, films, plates, 
slides, etc., depending upon the particular application. Pref 
erably, the Solid Support is planarin shape, to facilitate contact 
with a biological sample Such as urine, whole blood, plasma, 
serum, peritoneal fluid, or ascites fluid. Other suitable solid 
support materials will be readily apparent to those of skill in 
the art. The solid support can be a membrane, with or without 
a backing (e.g., polystyrene or polyester card backing). Such 
as those available from Millipore Corp. (Bedford, Mass.), 
e.g., Hi-FlowTM Plus membrane cards. The surface of the 
Solid Support may contain reactive groups, such as carboxyl, 
amino, hydroxyl, thiol, or the like for the attachment of 
nucleic acids, proteins, etc. Surfaces on the solid Support will 
Sometimes, though not always, be composed of the same 
material as the Support. Thus, the Surface can be composed of 
any of a wide variety of materials, such as polymers, plastics, 
resins, polysaccharides, silica or silica-based materials, car 
bon, metals, inorganic glasses, membranes, or any of the 
aforementioned support materials (e.g., as a layer or coating). 
0056. As used herein, the terms “label” and “tag” refer to 
Substances that may confer a detectable signal, and include, 
but are not limited to, enzymes Such as alkaline phosphatase, 
glucose-6-phosphate dehydrogenase, and horseradish per 
oxidase, ribozyme, a Substrate for a replicase Such as QB 
replicase, promoters, dyes, fluorescers, such as fluorescein, 
isothiocynate, rhodamine compounds, phycoerythrin, phyco 
cyanin, allophycocyanin, o-phthaldehyde, and fluorescam 
ine, chemiluminescers such as isoluminol, sensitizers, coen 
Zymes, enzyme Substrates, radiolabels, particles Such as latex 
or carbon particles, liposomes, cells, etc., which may be fur 
ther labeled with a dye, catalyst or other detectable group. 
0057. As used herein, the term “receptor and “receptor 
protein’ are used herein to indicate a biologically active pro 
teinaceous molecule that specifically binds to (or with) other 
molecules such as PKC-L. 
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0.058 As used herein, the term “ligand refers to a mol 
ecule that contains a structural portion that is bound by spe 
cific interaction with a particular receptor protein. 
0059. As used herein, the term “antibody' refers to immu 
noglobulin molecules and immunologically active portions 
(fragments) of immunoglobulin molecules, i.e., molecules 
that contain an antibody combining site or paratope. The term 
is inclusive of monoclonal antibodies and polyclonal antibod 
1CS 

0060. As used here, the terms “monoclonal antibody” or 
“monoclonal antibody composition” refer to an antibody 
molecule that contains only one species of antibody combin 
ing site capable of immunoreacting with a particular antigen. 
A monoclonal antibody composition thus typically displays a 
single binding affinity for any antigen with which it immu 
noreacts. A monoclonal antibody composition is typically 
composed of antibodies produced by clones of a single cell 
called a hybridoma that secretes (produces) only one type of 
antibody molecule. The hybridoma cell is formed by fusing 
an antibody-producing cell and a myeloma or other self 
perpetuating cell line. Such antibodies were first described by 
Kohler and Milstein, Nature, 1975, 256:495-497, the disclo 
sure of which is herein incorporated by reference. An exem 
plary hybridoma technology is described by Niman et al., 
Proc. Natl. Acad. Sci. U.S.A., 1983, 80:4949-4953. Other 
methods of producing monoclonal antibodies, a hybridoma 
cell, or a hybridoma cell culture are also well known. See e.g., 
Antibodies: A Laboratory Manual, Harlow et al., Cold Spring 
Harbor Laboratory, 1988; or the method of isolating mono 
clonal antibodies from an immunological repertoise as 
described by Sasatry, et al., Proc. Natl. Acad. Sci. USA, 1989, 
86:5728-5732; and Huse et al., Science, 1981, 246:1275 
1281. The references cited are hereby incorporated herein by 
reference. 

0061. As used herein, a semi-permeable membrane refers 
to a bio-compatible material which is impermeable to liquids 
and capable of allowing the transfer of gases through it. Such 
gases include, but are not limited to, oxygen, water vapor, and 
carbon dioxide. Semi-permeable membranes are an example 
of a material that can be used to form a least a portion of an 
enclosure defining a flow chamber cavity. The semi-perme 
able membrane may be capable of excluding microbial con 
tamination (e.g., the pore size is characteristically small 
enough to exclude the passage of microbes that can contami 
nate the analyte. Such as cells). In a particular aspect, a semi 
permeable membrane can have an optical transparency and 
clarity Sufficient for permitting observation of an analyte, 
Such as cells, for color, growth, size, morphology, imaging, 
and other purposes well known in the art. 
0062. As used herein, the term “bind” refers to any physi 
cal attachment or close association, which may be permanent 
or temporary. The binding can result from hydrogen bonding, 
hydrophobic forces, van der Waals forces, covalent, or ionic 
bonding, for example. 
0063 As used herein, the term "diagnosis” or “diagnostic' 
generally includes determination of a Subject's Susceptibility 
to a disease or disorder, determination as to whether a subject 
is presently affected by a disease or disorder, prognosis of a 
Subject affected by a disease or disorder (e.g., identification of 
pre-metastatic or metastatic cancerous states, stages of can 
cer, or responsiveness of cancer to therapy), and therametrics 
(e.g., monitoring a subject's condition to provide information 
as to the effect or efficacy of therapy). 
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0064. The subject invention also pertains to novel thera 
peutic agents (including but not limited to monoclonal anti 
bodies and siRNA) and the use of these agents in, for 
example, treatment of prostate cancer. 
0065. As used herein, the term “particle' includes 
insoluble materials of any configuration, including, but not 
limited to, spherical, thread-like, brush-like, and irregular 
shapes. Particles can be porous with regular or random chan 
nels inside. Particles can be magnetic. Examples of particles 
include, but are not limited to, silica, cellulose, Sepharose 
beads, polystyrene (solid, porous, derivatized) beads, con 
trolled-pore glass, gel beads, magnetic beads, Sols, biological 
cells, Subcellular particles, microorganisms (protozoans, bac 
teria, yeast, viruses, and other infectious agents), micelles, 
liposomes, cyclodextrins, and other insoluble materials. 
0066. A “coding sequence' or “coding region' is a poly 
nucleotide sequence that is transcribed into mRNA and/or 
translated into a polypeptide. For example, a coding sequence 
may encode a polypeptide of interest. The boundaries of the 
coding sequence are determined by a translation start codon 
at the 5'-terminus and a translation stop codon at the 3'-ter 
minus. A coding sequence can include, but is not limited to, 
mRNA, cDNA, and recombinant polynucleotide sequences. 
0067. As used herein, the term “polypeptide' refers to any 
polymer comprising any number of amino acids, and is inter 
changeable with “protein', 'gene product, and "peptide'. 
0068. As used herein, the term “nucleoside” refers to a 
molecule having a purine or pyrimidine base covalently 
linked to a ribose or deoxyribose Sugar. Exemplary nucleo 
sides include adenosine, guanosine, cytidine, uridine and thy 
midine. 

0069. The term “nucleotide' refers to a nucleoside having 
one or more phosphate groups joined in ester linkages to the 
Sugar moiety. Exemplary nucleotides include nucleoside 
monophosphates, diphosphates and triphosphates. The terms 
"polynucleotide' and “nucleic acid molecule' are used inter 
changeably herein and refer to a polymer of nucleotides 
joined together by a phosphodiester linkage between 5' and 3' 
carbon atoms. The terms “nucleic acid' or “nucleic acid 
sequence' encompass an oligonucleotide, nucleotide, poly 
nucleotide, or a fragment of any of these, DNA or RNA of 
genomic or synthetic origin, which may be single-stranded or 
double-stranded and may represent a sense or antisense 
strand, peptide nucleic acid (PNA), or any DNA-like or RNA 
like material, natural or synthetic in origin. As will be under 
stood by those of skill in the art, when the nucleic acid is 
RNA, the deoxynucleotides A, G, C, and T are replaced by 
ribonucleotides A, G, C, and U, respectively. 
0070. As used herein, the term “RNA or “RNA mol 
ecule' or “ribonucleic acid molecule' refers generally to a 
polymer of ribonucleotides. The term “DNA” or “DNA mol 
ecule' or deoxyribonucleic acid molecule' refers generally to 
a polymer of deoxyribonucleotides. DNA and RNA mol 
ecules can be synthesized naturally (e.g., by DNA replication 
or transcription of DNA, respectively). RNA molecules can 
be post-transcriptionally modified. DNA and RNA molecules 
can also be chemically synthesized. DNA and RNA mol 
ecules can be single-stranded (i.e., ssRNA and ssDNA, 
respectively) or multi-stranded (e.g., double stranded, i.e., 
dsRNA and dsDNA, respectively). Based on the nature of the 
invention, however, the term “RNA or “RNA molecule' or 
“ribonucleic acid molecule' can also refer to a polymer com 
prising primarily (i.e., greater than 80% or, preferably greater 
than 90%) ribonucleotides but optionally including at least 
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one non-ribonucleotide molecule, for example, at least one 
deoxyribonucleotide and/or at least one nucleotide analog. 
0071. As used herein, the term “nucleotide analog, also 
referred to herein as an “altered nucleotide' or “modified 
nucleotide' refers to a non-standard nucleotide, including 
non-naturally occurring ribonucleotides or deoxyribonucle 
otides. Preferred nucleotide analogs are modified at any posi 
tion so as to alter certain chemical properties of the nucleotide 
yet retain the ability of the nucleotide analog to perform its 
intended function. 

0072. As used herein, the term "RNA analog refers to a 
polynucleotide (e.g., a chemically synthesized polynucle 
otide) having at least one altered or modified nucleotide as 
compared to a corresponding unaltered or unmodified RNA 
but retaining the same or similar nature or function as the 
corresponding unaltered or unmodified RNA. As discussed 
above, the oligonucleotides may be linked with linkages 
which result in a lower rate of hydrolysis of the RNA analog 
as compared to an RNA molecule with phosphodiester link 
ages. Exemplary RNA analogues include Sugar-and/or back 
bone-modified ribonucleotides and/or deoxyribonucleotides. 
Such alterations or modifications can further include addition 
of non-nucleotide material, such as to the end(s) of the RNA 
or internally (at one or more nucleotides of the RNA). An 
RNA analog need only be sufficiently similar to natural RNA 
that it has the ability to mediate (mediates) RNA interference 
or otherwise reduce target gene expression. 
(0073. The terms “operably-linked' or “operatively 
linked are used herein interchangeably to refer to an arrange 
ment of flanking sequences wherein the flanking sequences 
so described are configured or assembled so as to perform 
their usual function. Thus, a flanking sequence operably 
linked to a coding sequence may be capable of effecting the 
replication, transcription and/or translation of the coding 
sequence. For example, a coding sequence is operably-linked 
to a promoter when the promoter is capable of directing 
transcription of that coding sequence. A flanking sequence 
need not be contiguous with the coding sequence, so long as 
it functions correctly. Thus, for example, intervening untrans 
lated yet transcribed sequences can be present between a 
promoter sequence and the coding sequence, and the pro 
moter sequence can still be considered “operably-linked to 
the coding sequence. Each nucleotide sequence coding for a 
siRNA will typically have its own operably-linked promoter 
Sequence. 

(0074 The term “vector” is used to refer to any molecule 
(e.g., nucleic acid, plasmid, or virus) used to transfer coding 
information (e.g., a polynucleotide of the invention) to a host 
cell. The terms "expression vector” and “transcription vector” 
are used interchangeably to refer to a vector that is suitable for 
use in a host cell (e.g., a subject's cell) and contains nucleic 
acid sequences that direct and/or control the expression of 
exogenous nucleic acid sequences. Expression includes, but 
is not limited to, processes such as transcription, translation, 
and RNA splicing, if introns are present. 
0075. As used herein, the term “RNA interference' 
(“RNAi') refers to a selective intracellular degradation of 
RNA. RNAi occurs in cells naturally to remove foreign RNAs 
(e.g., viral RNAs). Natural RNAi proceeds via fragments 
cleaved from free dsRNA which direct the degradative 
mechanism to other similar RNA sequences. Alternatively, 
RNAi can be initiated by the hand of man, for example, to 
silence the expression of endogenous target genes, such as 
PKC 
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0076. As used herein, the term “small interfering RNA'. 
(“siRNA) (also referred to in the art as “short interfering 
RNAs) refers to an RNA (or RNA analog) comprising 
between about 10-50 nucleotides (or nucleotide analogs) 
which is capable of directing or mediating RNA interference. 
0077. As used herein, a siRNA having a “sequence suffi 
ciently complementary to a target mRNA sequence to direct 
target-specific RNA interference (RNAi)' means that the 
siRNA has a sequence Sufficient to trigger the destruction of 
the target mRNA (e.g., PKC-L mRNA) by the RNAi machin 
ery or process. “mRNA or “messenger RNA or “transcript' 
is single-stranded RNA that specifies the amino acid 
sequence of one or more polypeptides. This information is 
translated during protein synthesis when ribosomes bind to 
the mRNA. 
0078. As used herein, the term “cleavage site' refers to the 
residues, e.g., nucleotides, at which RTSC cleaves the target 
RNA, e.g., near the center of the complementary portion of 
the target RNA, e.g., about 8-12 nucleotides from the 5' end of 
the complementary portion of the target RNA. 
007.9 The term “dominant negative mutant is art-recog 
nized and refers to the mutant form of a wild-type protein that 
interferes with the function of the wild-type protein (e.g., by 
interacting with the wild-type protein). Thus, overexpression 
of the dominant negative mutant can be expected to interfere 
with the function of the wild-type version of the protein. 
0080. As used herein, the term “mismatch” refers to a 
basepair consisting of noncomplementary bases, e.g., not 
normal complementary G:C, A:T or A:U base pairs. 
0081. As used herein, the term "isolated molecule (e.g., 
isolated nucleic acid molecule) refers to molecules which are 
substantially free of other cellular material, or culture 
medium when produced by recombinant techniques, or Sub 
stantially free of chemical precursors or other chemicals 
when chemically synthesized. 
0082. As used herein, the term “in vitro' has its art recog 
nized meaning, e.g., involving purified reagents or extracts, 
e.g., cell extracts. The term “in vivo” also has its art recog 
nized meaning, e.g., involving living cells in an organism, 
e.g., immortalized cells, primary cells, and/or cell lines, in an 
organism. 
0083. The methods of the invention may include further 
steps. In some embodiments, a Subject with the relevant con 
dition or disease (e.g., prostate cancer) is identified or a 
patient at risk for the condition or disease is identified prior to 
administration of the PKC-Linhibitor. A patient may be some 
one who has not been diagnosed with the disease or condition 
(diagnosis, prognosis, and/or staging) or someone diagnosed 
with the disease or condition (diagnosis, prognosis, monitor 
ing, and/or staging), including someone treated for the dis 
ease or condition (prognosis, staging, and/or monitoring). 
Alternatively, the person may not have been diagnosed with 
the disease or condition but Suspected of having the disease or 
condition based either on patient history or family history, or 
the exhibition or observation of characteristic symptoms. 
0084 As used herein, an “effective amount of a PKC-L 
inhibitor (Such as an interfering RNA, an antisense oligo 
nucleotide, or a ribozyme, which selectively interferes with 
expression of PKC-U) is that amount effective to bring about 
the physiological changes desired in the cells to which the 
PKC-L inhibitor is administered in vitro (e.g., ex vivo) or in 
vivo. The term “therapeutically effective amount” as used 
herein, means that amount of PKC-L inhibitor alone or in 
combination with another agent according to the particular 
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aspect of the invention, that elicits the biological or medicinal 
response in cells (e.g., tissue(s)) that is being sought by a 
researcher, Veterinarian, medical doctor or other clinician, 
which includes alleviation and/or prevention of the symptoms 
of the disease or disorder being treated. Preferably, suppres 
sion of PKC-L function (e.g., by reduction of PKC-L expres 
sion) results in tumor shrinkage or increased sensitivity to 
chemotherapy. 
I0085 Various methods of the present invention can 
include a step that involves comparing a value, level, feature, 
characteristic, property, etc. to a “suitable control', referred 
to interchangeably herein as an “appropriate control'. A 
“suitable control or “appropriate control is any control or 
standard familiar to one of ordinary skill in the art useful for 
comparison purposes. In one embodiment, a 'suitable con 
trol or “appropriate control' is a value, level, feature, char 
acteristic, property, etc. determined prior to performing an 
RNAi methodology, as described herein. For example, a tran 
scription rate, mRNA level, translation rate, protein level, 
biological activity, cellular characteristic or property, geno 
type, phenotype, etc. can be determined prior to introducing a 
siRNA of the invention into a cell or organism. In another 
embodiment, a “suitable control” or “appropriate control' is 
a value, level, feature, characteristic, property, etc. deter 
mined in a cell or organism, e.g., a control or normal cell or 
organism, exhibiting, for example, normal traits. In yet 
another embodiment, a “suitable control” or “appropriate 
control' is a predefined value, level, feature, characteristic, 
property, etc. 
I0086 Reduction (suppression) of expression results in a 
decrease of PKC-L mRNA and/or protein. For example, in a 
given cell, the suppression of PKC-L mRNA by administra 
tion of a PKC-L inhibitor that reduces PKC-L function by 
reducing PKC-L expression (such as interfering RNA, anti 
sense oligonucleotide, or ribozyme) results in a decrease in 
the quantity of PKC-L mRNA relative to an untreated cell. 
Suppression may be partial. Preferred degrees of Suppression 
are at least 50%, more preferably one of at least 60%, 70%, 
80%, 85%, or 90%. A level of suppression between 90% and 
100% is generally considered a “silencing of expression. 
I0087 PKC-L gene expression can be determined before 
and/or after introduction of the PKC-L inhibitor in vitro or in 
vivo. Reduction in PKC-L gene expression can be detected at 
either the protein or mRNA level. Protein expression analysis 
can be performed by Western blotting, immunofluorescence, 
or flow cytometry and cell sorting (FACS). Reduction in 
PKC-L gene expression can be detected at the mRNA level by 
real-time RT-PCR, microarray analysis, or Northern blotting, 
for example. Preferably, all expression data is compared with 
levels of a “house keeping gene to normalize for variable 
amounts of RNA in different samples. 
0088. In one embodiment of the invention, monoclonal 
antibodies specific for PKC-L can be used as a delivery vehicle 
for drug or toxin. Drug or toxin can be conjugated to the 
antibodies using a biochemical approach. Monoclonal anti 
bodies specific for the amino-terminus of PKC-L can be used 
as a delivery vehicle for drug or toxin. This enables the trans 
port of drug or toxin to tumor cells with high expression of 
PKC 

0089. In a further embodiment of the invention, an anti 
PKC-, or PKC-L antagonist, antibody is used to inhibit the 
symptoms of a cancer overexpressing PKC-L. The PKC 
antagonist for use in treatment inhibits the activity of the 
overexpressed PKC-L protein. 
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0090. The terms “treatment” and “therapy” are used inter 
changeably herein, and as used herein include both prophy 
lactic and responsive treatment, can be either acute short-term 
or chronic long-term, and denote the inhibition or ameliora 
tion of prostate cancer in a patient. “Patient' includes ani 
mals, including humans. The term “therapeutically effective' 
means that the amount of therapeutic agent (anti-PKC-L 
monoclonal antibody, PKC-L-directed siRNA used is of suf 
ficient quantity to inhibit or ameliorate the symptoms of pros 
tate Cancer. 

0091. In one embodiment of the method of the invention, 
the detection comprises: (a) contacting the biological sample 
with a binding agent that binds PKC-L protein to form a 
complex; (b) detecting the complex; and (c) correlating the 
detected complex to the amount of PKC-L protein in the 
sample, wherein the presence of elevated PKC-L protein is 
indicative of cancer. In a specific embodiment, the detecting 
of (b) further comprises linking or incorporating a label onto 
the agent, or using ELISA-based immunoenzymatic detec 
tion. 
0092 Optionally, the methods of the invention further 
comprise detecting a biomarker of cancer in the same bio 
logical sample or a different biological sample obtained from 
the subject, before, during, or after said detecting of PKC-L. In 
one embodiment, the biomarker of cancer is a biomarker of 
prostate cancer. 
0093. In some embodiments, the subject is suffering from 
cancer. Such as prostate cancer, and the detecting is performed 
at several time points at intervals, as part of a monitoring of 
the subject before, during, or after the treatment of the cancer. 
0094 Optionally, the methods of the invention further 
comprise comparing the level of PKC-L in the biological 
sample with the level of PKC-L present in a normal control 
sample, wherein a higher level of PKC-L in the biological 
sample as compared to the level in the normal control sample 
is indicative of cancer Such as prostate cancer. 
0095. In some embodiments, the subject exhibits no symp 
toms of cancer at the time the detecting of PKC-L is carried 
out. In other embodiments, the subject exhibits one or more 
symptoms of cancer at the time the detecting of PKC-L is 
carried out. 

0096. In another embodiment, the invention includes a 
method for prognostic evaluation of a subject having, or Sus 
pected of having, cancer, comprising: a) determining the level 
of PKC-L in a biological sample obtained from the subject, 
Such as urine, blood, or ascites fluid; b) comparing the level 
determined in step (a) to a range of PKC-known to be present 
in a biological sample obtained from a normal Subject that 
does not have cancer, and c) determining the prognosis of the 
Subject based on the comparison of step (b), wherein a high 
level of PKC-L in step (a) indicates an aggressive form of 
cancer and, therefore, a poor prognosis. 
0097. The terms “detecting or “detect' include assaying 
or otherwise establishing the presence or absence of the target 
PKC-L (PKC-Lencoding nucleic acid sequence or PKC-L gene 
product (polypeptide)), Subunits thereof, or combinations of 
agent bound targets, and the like, or assaying for, interrogat 
ing, ascertaining, establishing, or otherwise determining one 
or more factual characteristics of prostate cancer, metastasis, 
stage, or similar conditions. The term encompasses diagnos 
tic, prognostic, and monitoring applications for PKC-L and 
other cancer biomarkers. The term encompasses quantitative, 
semi-quantitative, and qualitative detection methodologies. 
In embodiments of the invention involving detection of 
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PKC-L protein (as opposed to nucleic acid molecules encod 
ing PKC-L protein), the detection method is preferably an 
ELISA-based method. Preferably, in the various embodi 
ments of the invention, the detection method provides an 
output (i.e., readout or signal) with information concerning 
the presence, absence, or amount of PKC-L in a sample from 
a subject. For example, the output may be qualitative (e.g., 
"positive' or “negative'), or quantitative (e.g., a concentra 
tion Such as nanograms per milliliter). 
0098. In an embodiment, the invention relates to a method 
for detecting cancer in a subject by quantitating PKC-L pro 
tein or encoding nucleic acids (DNA or RNA) in a biological 
sample Such as urine from the Subject, comprising (a) con 
tacting (reacting) the biological sample with an antibody 
specific for PKC- which is directly or indirectly labeled with 
a detectable substance; and (b) detecting the detectable sub 
Stance. 

0099. In an embodiment, the invention relates to a method 
for diagnosing and/or monitoring cancer in a subject by quan 
titating PKC-L in a biological sample, such as urine or blood, 
from the Subject, comprising (a) reacting the biological 
sample with an antibody specific for PKC- which is directly 
or indirectly labeled with a delectable substance; and (b) 
detecting the detectable Substance. 
0.100 Embodiments of the methods of the invention 
involve (a) contacting a biological sample from a subject with 
an antibody specific for PKC-L which is directly or indirectly 
labeled with an enzyme; (b) adding a substrate for the enzyme 
wherein the substrate is selected so that the substrate, or a 
reaction product of the enzyme and Substrate, forms fluores 
cent complexes; (c) quantitating PKC-L in the sample by 
measuring fluorescence of the fluorescent complexes; and (d) 
comparing the quantitated levels to that of a standard. 
0101 A preferred embodiment of the invention comprises 
the following steps: 
0102 (a) incubating a biological sample with a first anti 
body specific for PKC- which is directly or indirectly labeled 
with a detectable Substance, and a second antibody specific 
for PKC-L which is immobilized; 
0103 (b) separating the first antibody from the second 
antibody to provide a first antibody phase and a second anti 
body phase; 
0104 (c) detecting the detectable substance in the first or 
second antibody phase thereby quantitating PKC-L in the 
biological sample; and 
0105 (d) comparing the quantitated PKC-L with a stan 
dard. 
0106 A standard used in a method of the invention may 
correspond to PKC-L levels obtained for samples from 
healthy control Subjects, from Subjects with benign disease 
(e.g., benign prostate disease), Subjects with early stage pros 
tate cancer, or from other samples of the Subject. Increased 
levels of PKC-L as compared to the standard may be indicative 
of cancer. Such as early or late stage prostate cancer. 
0107 The invention also contemplates using the methods, 
devices, and kits described herein in conjunction with one or 
more additional markers (“biomarkers') for cancer. There 
fore, the invention contemplates a method for analyzing a 
biological sample for the presence of PKC-L and analyzing 
the same sample, or another biological sample from the same 
Subject, for other markers that are specific indicators of a 
cancer. The one or more additional markers may be detected 
before, during, and/or after detection of PKC-L is carried out. 
The methods, devices, and kits described herein may be 
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modified by including agents to detect the additional markers, 
or nucleic acids encoding the markers. 
0108 Cancer markers that may be used in conjunction 
with the invention include, but are not limited to: alpha feto 
protein (AFP), e.g., for pancreatic, kidney, liver, cervical, and 
testicular cancers; carcinogenic embryonic antigen (CEA), 
e.g., for lung, pancreatic, kidney, breast, uterine, liver, gastric, 
and colorectal cancers; carbohydrate antigen 15-3 (CA15-3). 
e.g., for lung, pancreatic, breast, and liver cancers; carbohy 
drate antigen 19-9 (CA19-9). e.g., for lung, uterine, liver, 
gastric, colorectal, and bile duct cancers; cancer antigen 125 
(CA125), e.g., for lung, pancreas, breast, liver, cervical, uter 
ine, gastric, and colorectal cancers; free prostate specific anti 
gen and prostate specific antigen-alpha(1) (PSA), for prostate 
cancer, free prostate specific antigen (PSAF), for prostate and 
colorectal cancers; prostate specific antigen-alpha(1)antichy 
motrypsin complex (PSAC), for prostate cancer: prostatic 
acid phosphatase (PAP), for prostate cancer; human thyroglo 
bulin (hTG), for thyroid cancer or Wilm's tumor; human 
chorionic gonadaotropin beta (hCGb). e.g., for lung, pancre 
atic, kidney, liver, uterine, testicular, colorectal, bladder, and 
brain cancers; ferritin (Ferr), e.g., for lung cancer, testicular 
cancer, cancer of the larynx, Burkitt's lymphoma, neuroblas 
toma, and leukemia; neuron specific enolase (NSE), for lung 
cancer, thyroid cancer, Wilm's tumor, and neuroblastoma; 
interleukin2 (IL-2), for kidney cancer and multiple myeloma; 
interleukin 6 (IL-6), for kidney cancer, breast cancer, liver 
cancer, and multiple mycloma; beta 2 microglobulin (B2M). 
for kidney cancer, liver cancer, prostate cancer, leukemia, 
multiple myeloma, and lymphoma; and alpha 2 microglobu 
lin (A2M), for prostate cancer. The selection of biological 
sample (such as blood or urine) in which the aforementioned 
cancer markers are diagnostic and/or prognostic can be 
readily determined by those skilled in the art. 
0109 As indicated above, the present invention provides a 
method for monitoring, diagnosing, or for the prognosis of 
cancer, such as prostate cancer, in a subject by detecting 
PKC-L in a biological sample from the subject. In an embodi 
ment, the method comprises contacting the sample with an 
antibody specific for PKC-L which is directly or indirectly 
labeled with a detectable substance, and detecting the detect 
able Substance. 

0110. The methods of the invention may be used for the 
detection of either an over- or an under-abundance of PKC-L 
relative to a non-disorder state or the presence of a modified 
(e.g., less than full length) PKC- which correlates with a 
disorder State (e.g., prostate cancer), or a progression toward 
a disorder state. The methods described herein may be used to 
evaluate the probability of the presence of malignant or pre 
malignant cells. Such methods can be used to detect tumors, 
quantitate their growth, and assist in the diagnosis and prog 
nosis of prostate cancer. The methods can be used to detect the 
presence of cancer metastasis, as well as confirm the absence 
or removal of all tumor tissue following Surgery, cancer che 
motherapy, and/or radiation therapy. They can further be used 
to monitor cancer chemotherapy and tumor reappearance. 
0111. The methods of the invention are particularly useful 
in the diagnosis of early stage prostate cancer (e.g., when the 
Subject is asymptomatic) and for the prognosis of prostate 
cancer disease progression and mortality. As illustrated 
herein, increased levels of PKC-L detected in a sample (e.g., 
urine, serum, plasma, whole blood, ascites) compared to a 
standard (e.g., levels for normal or benign disorders) are 
indicative of advanced disease stage, serous histological type, 
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Suboptimal debulking, large residual tumor, and/or increased 
risk of disease progression and mortality. 
0112 The terms “sample”, “biological sample, and the 
like refer to a type of material known to or suspected of 
expressing or containing PKC-L, such as urine. The test 
sample can be used directly as obtained from the Source or 
following a pretreatment to modify the character of the 
sample. The sample can be derived from any biological 
Source. Such as tissues or extracts, including cells (e.g., tumor 
cells) and physiological fluids, Such as, for example, whole 
blood, plasma, serum, peritoneal fluid, ascites, and the like. 
The sample can be obtained from animals, preferably mam 
mals, most preferably humans. The sample can be pretreated 
by any method and/or can be prepared in any convenient 
medium that does not interfere with the assay. The sample can 
be treated prior to use. Such as preparing plasma from blood, 
diluting viscous fluids, applying one or more protease inhibi 
tors to samples such as urine (e.g., 4-(2-aminoethyl)-benzene 
sulfonyl fluoride, EDTA, leupeptin, and/or pepstatin), and the 
like. Sample treatment can involve filtration, distillation, 
extraction, concentration, inactivation of interfering compo 
nents, the addition of reagents, and the like. 
0113. The presence of PKC-L may be detected in a variety 
of biological samples, including tissues or extracts thereof. 
Preferably, PKC-L is detected in human serum or plasma. 
0114. In embodiments of the invention, the method 
described herein is adapted for diagnosing and monitoring 
prostate cancer by quantitating PKC-L in biological samples 
from a subject. Preferably, the amount of PKC-L quantitated 
in a sample from a subject being tested is compared to levels 
quantitated for another sample or an earlier sample from the 
Subject, or levels quantitated for a control sample. Levels for 
control samples from healthy subjects may be established by 
prospective and/or retrospective statistical studies. Healthy 
Subjects who have no clinically evident disease or abnormali 
ties may be selected for statistical studies. Diagnosis may be 
made by a finding of statistically different levels of PKC 
compared to a control sample or previous levels quantitated 
for the same Subject. 
0115 Agents that are capable of detecting PKC-L in the 
biological samples of Subjects are those that interact or bind 
with the PKC-L polypeptide or the nucleic acid molecule 
encoding PKC-L. Examples of Such agents (also referred to 
herein as binding agents) include, but are not limited to, 
PKC-L antibodies or fragments thereof that bind PKC-, 
PKC-L binding partners, and nucleic acid molecules that 
hybridize to the nucleic acid molecules encoding PKC 
polypeptides. Preferably, the binding agent is labeled with a 
detectable Substance (e.g., a detectable moiety). The binding 
agent may itself function as a label. 

PKC-LAntibodies 

0116. Antibodies specific for PKC-L that are used in the 
methods of the invention may be obtained from scientific or 
commercial sources. Alternatively, isolated native PKC-L or 
recombinant PKC-L may be utilized to prepare antibodies, 
monoclonal or polyclonal antibodies, and immunologically 
active fragments (e.g., a Fab or (Fab) fragment), an antibody 
heavy chain, an antibody light chain, humanized antibodies, a 
genetically engineered single chain F molecule (Ladne et al., 
U.S. Pat. No. 4,946,778), or a chimericantibody, for example, 
an antibody which contains the binding specificity of a 
murine antibody, but in which the remaining portions are of 
human origin. Antibodies including monoclonal and poly 
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clonal antibodies, fragments and chimeras, may be prepared 
using methods known to those skilled in the art. Preferably, 
antibodies used in the methods of the invention are reactive 
against PKC-L if they bind with a K of greater than or equal 
to 107M. In a sandwich immunoassay of the invention, mouse 
polyclonal antibodies and rabbit polyclonal antibodies are 
utilized. 
0117. In order to produce monoclonal antibodies, a host 
mammal is inoculated with a PKC-L protein or peptide and 
then boosted. Spleens are collected from inoculated mam 
mals a few days after the final boost. Cell suspensions from 
the spleens are fused with a tumor cell in accordance with the 
general method described by Kohler and Milstein (Nature, 
1975,256:495-497). In order to be useful, a peptide fragment 
must contain Sufficient amino acid residues to define the 
epitope of the PKC-L molecule being detected. 
0118. If the fragment is too short to be immunogenic, it 
may be conjugated to a carrier molecule. Some Suitable car 
rier molecules include keyhole limpet hemocyanin and 
bovine serum albumin. Conjugation may be carried out by 
methods known in the art. One such method is to combine a 
cysteine residue of the fragment with a cysteine residue on the 
carrier molecule. The peptide fragments may be synthesized 
by methods known in the art. Some suitable methods are 
described by Stuart and Young in “Solid Phase Peptide Syn 
thesis.” Second Edition, Pierce Chemical Company (1984). 
0119 Purification of the antibodies or fragments can be 
accomplished by a variety of methods known to those of skill 
including, precipitation by ammonium sulfate or sodium sul 
fate followed by dialysis against Saline, ion exchange chro 
matography, affinity or immunoaffinity chromatography as 
well as gel filtration, Zone electrophoresis, etc. (Goding in, 
Monoclonal Antibodies: Principles and Practice, 2d ed., pp. 
104-126, Orlando, Fla., Academic Press). It is preferable to 
use purified antibodies or purified fragments of the antibodies 
having at least a portion of a PKC-L binding region, including 
such as Fv, F(ab'), Fab fragments (Harlow and Lane, 1988, 
Antibody, Cold Spring Harbor Laboratory Press) for the 
detection of PKC-L in the fluids of prostate cancer patients or 
those at risk, preferably in the urine or blood of prostate 
cancer patients. 
0120 For use in detection and/or monitoring of cancer, the 
purified antibodies can be covalently attached, either directly 
or via linker, to a compound which serves as a reporter group 
to permit detection of the presence of PKC-L. A variety of 
different types of Substances can serve as the reporter group, 
including but not limited to enzymes, dyes, radioactive metal 
and non-metal isotopes, fluorogenic compounds, fluorescent 
compounds, etc. Methods for preparation of antibody conju 
gates of the antibodies (or fragments thereof) of the invention 
useful for detection and monitoring are described in U.S. Pat. 
Nos. 4,671,958; 4,741,900 and 4,867,973. 
0121. In one aspect of the invention, preferred binding 
epitopes may be identified from a known PKC-L gene 
sequence and its encoded amino acid sequence and used to 
generate PKC-L antibodies with high binding affinity. Also, 
identification of binding epitopes on PKC-L can be used in the 
design and construction of preferred antibodies. For example, 
a DNA encoding a preferred epitope on PKC-L may be recom 
binantly expressed and used to select an antibody which binds 
selectively to that epitope. The selected antibodies then are 
exposed to the sample under conditions Sufficient to allow 
specific binding of the antibody to the specific binding 
epitope on PKC-L and the amount of complex formed then 
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detected. Specific antibody methodologies are well under 
stood and described in the literature. A more detailed descrip 
tion of their preparation can be found, for example, in Prac 
tical Immunology, Butt, W. R., ed., Marcel Dekker, New 
York, 1984. 
0.122 The present invention also contemplates the detec 
tion of PKC-L DNA and antibodies. PKC-L is a prostate can 
cer-specific marker. Thus, detection of PKC-L DNA or anti 
bodies in biological fluids of a subject may enable the 
diagnosis of prostate cancer. 

Protein Binding Assays 
I0123 Antibodies specifically reactive with PKC-, or 
derivatives, such as enzyme conjugates or labeled derivatives, 
may be used to detect PKC-L in various biological samples, 
for example they may be used in any known immunoassays 
which rely on the binding interaction between an antigenic 
determinant of a protein and the antibodies. Examples of such 
assays are radioimmunoassays, enzyme immunoassay (e.g., 
ELISA), immunofluorescence, immunoprecipitation, latex 
agglutination, hemagglutination, and histochemical tests. 
0.124. An antibody specific for PKC-L can be labeled with 
a detectable Substance and localized in biological samples 
based upon the presence of the detectable substance. 
Examples of detectable substances include, but are not lim 
ited to, the following radioisotopes (e.g., H, C, S, 'I, 
''I), fluorescent labels (e.g., FITC, rhodamine, lanthanide 
phosphors), luminescent labels such as luminol; enzymatic 
labels (e.g., horseradish peroxidase, beta-galactosidase, 
luciferase, alkalline phosphatase, acetylcholinestease), bioti 
nyl groups (which can be detected by marked avidin, e.g., 
streptavidin containing a fluorescent marker or enzymatic 
activity that can be detected by optical or calorimetric meth 
ods), predetermined polypeptide epitopes recognized by a 
secondary reporter (e.g., leucine Zipper pair sequences, bind 
ing sites for secondary antibodies, metal binding domains, 
epitope tags). Indirect methods may also be employed in 
which the primary antigen-antibody reaction is amplified by 
the introduction of a second antibody, having specificity for 
the antibody reactive against PKC-L. By way of example, if 
the antibody having specificity against PKC-L is a rabbit IgG 
antibody, the second antibody may be goat anti-rabbit 
gamma-globulin labeled with a detectable Substance as 
described herein. 
0.125 Methods for conjugating or labeling the antibodies 
discussed above may be readily accomplished by one of 
ordinary skill in the art. (See, for example, Imman, Methods 
In Enzymology, Vol. 34. Affinity Techniques, Enzyme Puri 
fication: Part B. Jakoby and Wichek (eds.), Academic Press, 
New York, p. 30, 1974; and Wilchek and Bayer, “The Avidin 
Biotin Complex in Bioanalytical Applications.” Anal. Bio 
chem. 171:1-32, 1988, regarding methods for conjugating or 
labeling the antibodies with an enzyme or ligand binding 
partner). 
0.126 Time-resolved fluorometry may be used to detect a 
signal. For example, the method described in Christopoulos 
T. K. and Diamandis E. P., Anal. Chem., 1992:64:342-346 
may be used with a conventional time-resolved fluorometer. 
0127. Therefore, inaccordance with an embodiment of the 
invention, a method is provided wherein a PKC-L antibody is 
labeled with an enzyme, a substrate for the enzyme is added 
wherein the substrate is selected so that the substrate, or a 
reaction product of the enzyme and Substrate, forms fluores 
cent complexes with a lanthanide metal. A lanthanide metal is 
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added and PKC-L is quantitated in the sample by measuring 
fluorescence of the fluorescent complexes. The antibodies 
specific for PKC-L may be directly or indirectly labeled with 
an enzyme. Enzymes are selected based on the ability of a 
Substrate of the enzyme, or a reaction product of the enzyme 
and Substrate, to complex with lanthanide metals such as 
europium and terbium. Examples of Suitable enzymes 
include alkalline phosphatase and beta-galactosidase. Prefer 
ably, the enzyme is alkaline phosphatase. The PKC-L antibod 
ies may also be indirectly labeled with an enzyme. For 
example, the antibodies may be conjugated to one partner of 
a ligand binding pair, and the enzyme may be coupled to the 
other partner of the ligand binding pair. Representative 
examples include avidin-biotin, and riboflavin-riboflavin 
binding protein. Preferably the antibodies are biotinylated, 
and the enzyme is coupled to streptavidin. 
0128. In an embodiment of the method, antibody bound to 
PKC-L in a sample is detected by adding a substrate for the 
enzyme. The substrate is selected so that in the presence of a 
lanthanide metal (e.g., europium, terbium, Samarium, and 
dysprosium, preferably europium and terbium), the Substrate 
or a reaction product of the enzyme and Substrate, forms a 
fluorescent complex with the lanthanide metal. Examples of 
enzymes and Substrates for enzymes that provide Such fluo 
rescent complexes are described in U.S. Pat. No. 5.3112,922 
to Diamandis. By way of example, when the antibody is 
directly or indirectly labeled with alkalline phosphatase, the 
substrate employed in the method may be 4-methylumbe 
liferyl phosphate, or 5-fluorpsalicyl phosphate. The fluores 
cence intensity of the complexes is typically measured using 
a time-resolved fluorometer, e.g., a CyberFluor 615 
Immoanalyzer (Nordion International, Kanata Ontario). 
0129. The sample, antibody specific for PKC-L, or PKC-, 
may be immobilized on a carrier. Examples of suitable carri 
ers are agarose, cellulose, dextran, Sephadex, Sepharose, 
liposomes, carboxymethyl cellulose polystyrene, filter paper, 
ion-exchange resin, plastic film, plastic tube, glass beads, 
polyamine-methyl vinyl ether-maleic acid copolymer, amino 
acid copolymer, ethylene-maleic acid copolymer, nylon, silk, 
etc. The carrier may be in the shape of for example, a tube, 
test plate, well, beads, disc, sphere, etc. The immobilized 
antibody may be prepared by reacting the material with a 
Suitable insoluble carrier using known chemical or physical 
methods, for example, cyanogen bromide coupling. 
0130. In accordance with an embodiment, the present 
invention provides a mode for determining PKC-L in an 
appropriate sample such as urine or blood, preferably serum 
or plasma, by measuring PKC-L by immunoassay. It will be 
evident to a skilled artisan that a variety of immunoassay 
methods can be used to measure PKC-L. In general, a PKC 
immunoassay method may be competitive or noncompeti 
tive. Competitive methods typically employ an immobilized 
or immobilizable antibody to PKC-L (anti-PKC-L) and a 
labeled form of PKC-L. Sample PKC- and labeled PKC 
compete for binding to anti-PKC-L. After separation of the 
resulting labeled PKC-L that has become bound to anti-PKC 
(bound fraction) from that which has remained unbound (un 
bound fraction), the amount of the label in either bound or 
unbound fraction is measured and may be correlated with the 
amount of PKC-L in the biological sample in any conventional 
manner, e.g., by comparison to a standard curve. 
0131 Preferably, a noncompetitive method is used for the 
determination of PKC-L, with the most common method 
being the “sandwich' method. In this assay, two anti-PKC 
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antibodies are employed. One of the anti-PKC-L antibodies is 
directly or indirectly labeled (also referred to as the “detec 
tion antibody') and the other is immobilized or immobiliz 
able (also referred to as the “capture antibody'). The capture 
and detection antibodies can be contacted simultaneously or 
sequentially with the biological sample. Sequential methods 
can be accomplished by incubating the capture antibody with 
the sample, and adding the detection antibody at a predeter 
mined time thereafter (sometimes referred to as the “forward 
method); or the detection antibody can be incubated with the 
sample first and then the capture antibody added (sometimes 
referred to as the “reverse' method). After the necessary 
incubation(s) have occurred, to complete the assay, the cap 
ture antibody is separated from the liquid test mixture, and the 
label is measured in at least a portion of the separated capture 
antibody phase or the remainder of the liquid test mixture. 
Generally, it is measured in the capture antibody phase since 
it comprises PKC-L bound by (“sandwiched between) the 
capture and detection antibodies. 
0.132. In a typical two-site immunometric assay for PKC-, 
one or both of the capture and detection antibodies are poly 
clonal antibodies. The label used in the detection antibody 
can be selected from any of those known conventionally in the 
art. As with other embodiments of the protein detection assay, 
the label can be an enzyme or a chemiluminescent moiety, for 
example, or a radioactive isotope, a fluorophore, a detectable 
ligand (e.g., detectable by a secondary binding by a labeled 
binding partner for the ligand), and the like. Preferably, the 
antibody is labeled with an enzyme that is detected by adding 
a substrate that is selected so that a reaction product of the 
enzyme and Substrate forms fluorescent complexes. The cap 
ture antibody is selected so that it provides a mode for being 
separated from the remainder of the test mixture. Accord 
ingly, the capture antibody can be introduced to the assay in 
an already immobilized or insoluble form, or can be in an 
immobilizable form, that is, a form which enables immobili 
Zation to be accomplished Subsequent to introduction of the 
capture antibody to the assay. An immobilized capture anti 
body can comprise an antibody covalently or noncovalently 
attached to a solid phase such as a magnetic particle, a latex 
particle, a microtiter multi-well plate, a bead, a cuvette, or 
other reaction vessel. An example of an immobilizable cap 
ture antibody is an antibody that has been chemically modi 
fied with a ligand moiety, e.g., a hapten, biotin, or the like, and 
that can be subsequently immobilized by contact with an 
immobilized form of a binding partner for the ligand, e.g., an 
antibody, avidin, or the like. In an embodiment, the capture 
antibody can be immobilized using a species specific anti 
body for the capture antibody that is bound to the solid phase. 
I0133) A particular sandwich immunoassay method of the 
invention employs two antibodies reactive against PKC-L, a 
second antibody having specificity against an antibody reac 
tive against PKC-L labeled with an enzymatic label, and a 
fluorogenic Substrate for the enzyme. In an embodiment, the 
enzyme is alkaline phosphatase (ALP) and the Substrate is 
5-fluorosalicyl phosphate. ALP cleaves phosphate out of the 
fluorogenic Substrate, 5-fluorosalicyl phosphate, to produce 
5-fluorosalicylic acid (FSA). 5-Fluorosalicylic acid can then 
form a highly fluorescent ternary complex of the form FSA 
Tb(3+)-EDTA, which can be quantified by measuring the 
Tb" fluorescence in a time-resolved mode. Fluorescence 
intensity is typically measured using a time-resolved fluo 
rometry as described herein. 



US 2009/O 130 195 A1 

0134. The above-described immunoassay methods and 
formats are intended to be exemplary and are not limiting 
since, in general, it will be understood that any immunoassay 
method or format can be used in the present invention. 
0135 The protein detection methods, devices, and kits of 
the invention can utilize nanowire sensor technology (Zhen et 
al., Nature Biotechnology, 2005, 23(10): 1294-1301: Lieberet 
al., Anal. Chem., 2006, 78(13):4260-4269, which are incor 
porated herein by reference) or microcantilever technology 
(Lee et al., Biosens. Bioelectron, 2005, 20(10):2157-2162: 
Wee et al., Biosens. Bioelectron., 2005, 20(10):1932-1938: 
Campbell and Mutharasan, Biosens. Bioelectron., 2005, 
21(3):462-473; Campbell and Mutharasan, Biosens. Bioelec 
tron., 2005, 21 (4):597-607: Hwang et al., Lab Chip, 2004, 
4(6):547-552; Mukhopadhyay et al., Nano. Lett., 2005,5(12): 
2835-2388, which are incorporated herein by reference) for 
detection of PKC-L in samples. In addition, Huang et al. 
describe a prostate specific antigen immunoassay on a com 
mercially available Surface plasmon resonance biosensor 
(Biosens. Bioelectron., 2005, 21(3):483-490, which is incor 
porated herein by reference) which may be adapted for detec 
tion of PKC-L. High-sensitivity miniaturized immunoassays 
may also be utilized for detection of PKC-L (Cesaro-Tadic et 
al., Lab Chip, 2004, 4(6):563-569; Zimmerman et al., 
Biomed. Microdevices, 2005, 7(2):99-110, which are incor 
porated herein by reference). 

Nucleic Acids 

0136. Nucleic acids including naturally occurring nucleic 
acids, oligonucleotides, antisense oligonucleotides, and Syn 
thetic oligonucleotides that hybridize to the nucleic acid 
encoding PKC-L, are useful as agents to detect the presence of 
PKC-L in the biological samples of prostate cancer patients or 
those at risk of prostate cancer, preferably in the urine of 
prostate cancer patients or those at risk of prostate cancer. The 
present invention contemplates the use of nucleic acid 
sequences corresponding to the coding sequence of PKC-L 
and to the complementary sequence thereof, as well as 
sequences complementary to the PKC-L transcript sequences 
occurring further upstream or downstream from the coding 
sequence (e.g., sequences contained in, or extending into, the 
5' and 3' untranslated regions) for use as agents for detecting 
the expression of PKC-L in biological samples of prostate 
cancer patients, or those at risk of prostate cancer, preferably 
in the blood of prostate cancer patients or those at risk of 
prostate cancer. 
0.137 The preferred oligonucleotides for detecting the 
presence of PKC-L in biological samples are those that are 
complementary to at least part of the cDNA sequence encod 
ing PKC-L, These complementary sequences are also known 
in the art as “antisense' sequences. These oligonucleotides 
may be oligoribonucleotides or oligodeoxyribonucleotides. 
In addition, oligonucleotides may be natural oligomers com 
posed of the biologically significant nucleotides, i.e., A (ad 
enine), dA (deoxyadenine), G (guanine), dG (deoxyguanine), 
C (cytosine), dC (deoxycytosine), T (thymine) and U (uracil), 
or modified oligonucleotide species, Substituting, for 
example, a methyl group or a sulfur atom for a phosphate 
oxygen in the inter-nucleotide phosohodiester linkage. Addi 
tionally, these nucleotides themselves, and/or the ribose moi 
eties may be modified. 
0.138. The oligonucleotides may be synthesized chemi 
cally, using any of the known chemical oligonucleotide Syn 
thesis methods well described in the art. For example, the 
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oligonucleotides can be prepared by using any of the com 
mercially available, automated nucleic acid synthesizers. 
Alternatively, the oligonucleotides may be created by stan 
dard recombinant DNA techniques, for example, inducing 
transcription of the noncoding strand. The DNA sequence 
encoding PKC-L may be inverted in a recombinant DNA 
system, e.g., inserted in reverse orientation downstream of a 
Suitable promoter, such that the noncoding strand now is 
transcribed. 
0.139. Although any length oligonucleotide may be uti 
lized to hybridize to a nucleic acid encoding PKC-, oligo 
nucleotides typically within the range of 8-100 nucleotides 
are preferred. Most preferable oligonucleotides for use in 
detecting PKC-L in urine or blood samples are those within 
the range of 15-50 nucleotides. 
0140. The oligonucleotide selected for hybridizing to the 
PKC-L nucleic acid molecule, whether synthesized chemi 
cally or by recombinant DNA technology, is then isolated and 
purified using standard techniques and then preferably 
labeled (e.g., with S or P) using standard labeling proto 
cols. 
0.141. The present invention also contemplates the use of 
oligonucleotide pairs in polymerize chain reactions (PCR) to 
detect the expression of PKC-L in biological samples. The 
oligonucleotide pairs include a forward PKC-L primer and a 
reverse PKC-L primer. 
0142. The presence of PKC-L in a sample from a patient 
may be determined by nucleic acid hybridization, such as but 
not limited to Northern blot analysis, dot blotting, Southern 
blot analysis, fluorescence in situ hybridization (FISH), and 
PCR. Chromatography, preferably HPLC, and other known 
assays may also be used to determine messenger RNA levels 
of PKC-L in a sample. 
0143. The PKC-L encoding nucleic acid molecules con 
ceivably may be found in the biological fluids inside a PKC 
L-positive cancer cell that is being shed or released in the fluid 
under investigation. 
0144. In one aspect, the present invention contemplates 
the use of nucleic acids as agents for detecting PKC-L in 
biological samples of patients, wherein the nucleic acids are 
labeled. The nucleic agents may be labeled with a radioactive 
label, a fluorescent label, an enzyme, a chemiluminescent tag, 
a calorimetric tag or other labels or tags that are discussed 
above or that are known in the art. 
0145. In another aspect, the present invention contem 
plates the use of Northern blot analysis to detect the presence 
of PKC-L mRNA in a sample of bodily fluid. The first step of 
the analysis involves separating a sample containing PKC-L 
nucleic acid by gel electrophoresis. The dispersed nucleic 
acids are then transferred to a nitrocellulose filter or another 
filter. Subsequently, the labeled oligonucleotide is exposed to 
the filter under suitable hybridizing conditions, e.g., 50% 
formamide, 5xSSPE, 2xDenhardt's solution, 0.1% SDS at 
42° C., as described in Molecular Cloning: A Laboratory 
Manual, Maniatisetal. (1982, CSH Laboratory). Other useful 
procedures known in the art include Solution hybridization, 
dot and slot RNA hybridization, and probe based microar 
rays. Measuring the radioactivity of hybridized fragments, 
using standard procedures known in the art quantitates the 
amount of PKC-L nucleic acid present in the biological fluid 
of a patient. 
0146 Dot blotting involves applying samples containing 
the nucleic acid of interest to a membrane. The nucleic acid 
can be denatured before or after application to the membrane. 
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The membrane is incubated with a labeled probe. Dot blot 
procedures are well known to the skilled artisan and are 
described more fully in U.S. Pat. Nos. 4,582,789 and 4,617, 
261, the disclosures of which are incorporated herein by 
reference. 
0147 Polymerase chain reaction (PCR) is a process for 
amplifying one or more specific nucleic acid sequences 
present in a nucleic acid sample using primers and agents for 
polymerization and then detecting the amplified sequence. 
The extension product of one primer when hybridized to the 
other becomes a template for the production of the desired 
specific nucleic acid sequence, and vice versa, and the process 
is repeated as often as is necessary to produce the desired 
amount of the sequence. The skilled artisan to detect the 
presence of desired sequence (U.S. Pat. No. 4,683,195) rou 
tinely uses polymerase chain reaction. 
0148. A specific example of PCR that is routinely per 
formed by the skilled artisan to detect desired sequences is 
reverse transcript PCR (RT-PCR; Saiki et al, Science, 1985, 
230:1350; Scharfetal, Science, 1986, 233:1076). RT-PCR 
involves isolating total RNA from biological fluid, denaturing 
the RNA in the presence of primers that recognize the desired 
nucleic acid sequence, using the primers to generate a cDNA 
copy of the RNA by reverse transcription, amplifying the 
cDNA by PCR using specific primers, and detecting the 
amplified cDNA by electrophoresis or other methods known 
to the skilled artisan. 
0149. In a preferred embodiment, the methods of detect 
ing PKC-L nucleic acid in biological fluids of prostate cancer 
patients or those at risk thereof, preferably blood (or prostate 
tissue homogenate or extracts) of prostate cancer patients or 
those at risk thereof, include Northern blot analysis, dot blot 
ting, Southern blot analysis, FISH, and PCR. 

Devices 

0150. The methods of the invention can be carried out on 
a solid Support. The Solid Supports used may be those which 
are conventional for the purpose of assaying an analyte in a 
biological sample, and are typically constructed of materials 
Such as cellulose, polysaccharide Such as Sephadex, and the 
like, and may be partially Surrounded by a housing for pro 
tection and/or handling of the Solid Support. The solid Support 
can be rigid, semi-rigid, flexible, elastic (having shape 
memory), etc., depending upon the desired application. 
PKC-L can be detected in a sample in vivo or in vitro (ex vivo). 
When, according to an embodiment of the invention, the 
amount of PKC-L in a sample is to be determined without 
removing the sample from the body (i.e., in vivo), the Support 
should be one which is harmless to the subject and may be in 
any form convenient for insertion into an appropriate part of 
the body. For example, the support may be a probe made of 
polytetrafluoroethylene, polystyrene or other rigid non-harm 
ful plastic material and having a size and shape to enable it to 
be introduced into a subject. The selection of an appropriate 
inert support is within the competence of those skilled in the 
art, as are its dimensions for the intended purpose. 
0151. A contacting step in the assay (method) of the inven 
tion can involve contacting, combining, or mixing the bio 
logical sample and the Solid Support, Such as a reaction vessel, 
microvessel, tube, microtube, well, multi-well plate, or other 
solid support. In an embodiment of the invention, the solid 
Support to be contacted with the biological sample (e.g., 
urine) has an absorbent pad or membrane for lateral flow of 
the liquid medium to be assayed, such as those available from 
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Millipore Corp. (Bedford, Mass.), including but not limited to 
Hi-Flow PlusTM membranes and membrane cards, and 
SureWickTM pad materials. 
0152 The diagnostic device useful in carrying out the 
methods of the invention can be constructed in any form 
adapted for the intended use. Thus, in one embodiment, the 
device of the invention can be constructed as a disposable or 
reusable test strip or stick to be contacted with a biological 
sample such as urine or blood for which PKC-L level is to be 
determined. In another embodiment, the device can be con 
structed using art recognized micro-scale manufacturing 
techniques to produce needle-like embodiments capable of 
being implanted or injected into an anatomical site. Such as 
the peritoneal cavity, for indwelling diagnostic applications. 
In other embodiments, devices intended for repeated labora 
tory use can be constructed in the form of an elongated probe. 
0153. In preferred embodiments, the devices of the inven 
tion comprise a solid Support (such as a strip or dipstick), with 
a Surface that functions as a lateral flow matrix defining a flow 
path for a biological sample Such as urine, whole blood, 
serum, plasma, peritoneal fluid, or ascites. 
0154 Immunochromatographic assays, also known as lat 
eral flow test strips or simply strip tests, for detecting various 
analytes of interest, have been known for Some time, and may 
be used for detection of PKC-L, The benefits of lateral flow 
tests include a user-friendly format, rapid results, long-term 
stability over a wide range of climates, and relatively low cost 
to manufacture. These features make lateral flow tests ideal 
for applications involving home testing, rapid point of care 
testing, and testing in the field for various analytes. The prin 
ciple behind the test is straightforward. Essentially, any 
ligand that can be bound to a visually detectable solid Support, 
Such as dyed microspheres, can be tested for, qualitatively, 
and in many cases even semi-quantitatively. For example, a 
one-step lateral flow immunostrip for the detection of free and 
total prostate specificantigen in serum is described in Fernan 
dez-Sanchez et al. (J. Immuno. Methods, 2005, 307(1-2):1- 
12, which is incorporated herein by reference) and may be 
adapted for detection of PKC-L in a biological sample such as 
blood or urine. 

0.155 Some of the more common immunochromato 
graphic assays currently on the market are tests for pregnancy 
(as an over-the-counter (OTC) test kit), Strep throat, and 
Chlamydia. Many new tests for well-known antigens have 
been recently developed using the immunochromatographic 
assay method. For instance, the antigen for the most common 
cause of community acquired pneumonia has been known 
since 1917, but a simple assay was developed only recently, 
and this was done using this simple test strip method (Mur 
doch, D. R. et al. J Clin Microbiol, 2001, 39:3495-3498). 
Human immunodeficiency virus (HIV) has been detected 
rapidly in pooled blood using a similar assay (Soroka, S. D. et 
al. J Clin Virol, 2003, 27:90-96). A nitrocellulose membrane 
card has also been used to diagnose Schistosomiasis by 
detecting the movement and binding of nanoparticles of car 
bon (van Damn, G. J. et al..J Clin Microbiol, 2004, 42:5458 
5461). 
0156 The two common approaches to the immunochro 
matographic assay are the non-competitive (or direct) and 
competitive (or competitive inhibition) reaction schemes 
(TechNote #303, Rev. #001, 1999, Bangs Laboratories, Inc., 
Fishers, Ind.). The direct (double antibody sandwich) format 
is typically used when testing for larger analytes with mul 
tiple antigenic sites Such as luteinizing hormone (LH), human 
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chorionic gonadotropin (hCG), and HIV. In this instance, less 
than an excess of sample analyte is desired, so that some of the 
microspheres will not be captured at the capture line, and will 
continue to flow toward the second line of immobilized anti 
bodies, the control Zone. This control line uses species-spe 
cific anti-immunoglobulin antibodies, specific for the conju 
gate antibodies on the microspheres. Free antigen, if present, 
is introduced onto the device by adding sample (urine, serum, 
etc.) onto a sample addition pad. Free antigen then binds to 
antibody-microsphere complexes. Antibody 1, specific for 
epitope 1 of sample antigen, is coupled to dye microspheres 
and dried onto the device. When sample is added, micro 
sphere-antibody complex is rehydrated and carried to a cap 
ture Zone and control lines by liquid. Antibody 2, specific for 
a second antigenic site (epitope 2) of sample antigen, is dried 
onto a membrane at the capture line. Antibody 3, a species 
specific, anti-immunoglobulin antibody that will react with 
antibody 1, is dried onto the membrane at the control line. If 
antigen is present in the sample (i.e., a positive test), it will 
bindby its two antigenic sites, to both antibody 1 (conjugated 
to microspheres) and antibody 2 (dried onto membrane at the 
capture line). Antibody 1-coated microspheres are bound by 
antibody 3 at the control line, whether antigen is present or 
not. If antigen is not present in the sample (a negative test), 
microspheres pass the capture line without being trapped, but 
are caught by the control line. 
0157. The competitive reaction scheme is typically used 
when testing for Small molecules with single antigenic deter 
minants, which cannot bond to two antibodies simulta 
neously. As with double antibody sandwich assay, free anti 
gen, if present is introduced onto the device by adding sample 
onto a sample pad. Free antigen present in the sample binds to 
an antibody-microsphere complex. Antibody 1 is specific for 
sample antigen and couple to dyed microspheres. An antigen 
carrier molecule (typically BSA) conjugate is dried onto a 
membrane at the capture line. Antibody 2 (Ab2) is dried onto 
the membrane at the control line, and is a species-specific 
anti-immunoglobulin that will capture the reagent particles 
and confirm that the test is complete. If antigen is present in 
the sample (a positive test), antibody on microspheres (Ab1) 
is already saturated with antigen from sample and, therefore, 
antigen conjugate bound at the capture line does not bind to it. 
Any microspheres not caught by the antigen carrier molecule 
can be caught by Ab2 on the control line. If antigen is not 
present in the sample (a negative test), antibody-coated dyed 
microspheres are allowed to be captured by antigen conjugate 
bound at the capture line. 
0158 Normally, the membranes used to hold the antibod 
ies in place on these devices are made of primary hydrophobic 
materials, such as nitrocellulose. Both the microspheres used 
as the Solid phase Supports and the conjugate antibodies are 
hydrophobic, and their interaction with the membrane allows 
them to be effectively dried onto the membrane. 
0159 Samples and/or PKC-L-specific binding agents may 
be arrayed on the Solid Support, or multiple Supports can be 
utilized, formultiplex detection or analysis. Arraying refers 
to the act of organizing or arranging members of a library 
(e.g., an array of different samples or an array of devices that 
target the same target molecules or different target mol 
ecules), or other collection, into a logical or physical array. 
Thus, an "array' refers to a physical or logical arrangement 
of e.g., biological samples. A physical array can be any 
“spatial format' or physically gridded format' in which 
physical manifestations of corresponding library members 

May 21, 2009 

are arranged in an ordered manner, lending itself to combi 
natorial Screening. For example, Samples corresponding to 
individual or pooled members of a sample library can be 
arranged in a series of numbered rows and columns, e.g., on 
a multi-well plate. Similarly, binding agents can be plated or 
otherwise deposited in microtitered, e.g., 96-well, 384-well, 
or 1536-well plates (or trays). Optionally, PKC-L-specific 
binding agents may be immobilized on the solid Support. 
(0160 Detection of PKC-L and cancer biomarkers, and 
other assays that are to be carried out on samples, can be 
carried out simultaneously or sequentially with the detection 
of other target molecules, and may be carried out in an auto 
mated fashion, in a high-throughput format. 
0.161 The PKC-L-specific binding agents can be deposited 
but “free’’ (non-immobilized) in the conjugate Zone, and be 
immobilized in the capture Zone of a solid support. The PKC 
L-specific binding agents may be immobilized by non-specific 
adsorption onto the Support or by covalent bonding to the 
Support, for example. Techniques for immobilizing binding 
agents on Supports are known in the art and are described for 
example in U.S. Pat. Nos. 4,399.217, 4,381,291, 4,357.311, 
4,343.312 and 4.260,678, which are incorporated herein by 
reference. Such techniques can be used to immobilize the 
binding agents in the invention. When the solid Support is 
polytetrafluoroethylene, it is possible to couple hormone anti 
bodies onto the Support by activating the Support using 
Sodium and ammonia to aminate it and covalently bonding 
the antibody to the activated support by means of a carbodi 
imide reaction (yon Klitzing, Schultek, Strasburger, Fricke 
and Wood in “Radioimmunoassay and Related Procedures in 
Medicine 1982. International Atomic Energy Agency, 
Vienna (1982), pages 57-62.). 
0162 The diagnostic device of the invention can utilize 
lateral flow strip (LFS) technology, which has been applied to 
a number of other rapid strip assay systems, such as over-the 
counter early pregnancy test Strips based on antibodies to 
human chorionic gonadotropin (hCG). As with many other 
diagnostic devices, the device utilizes a binding agent to bind 
the target molecule (PKC-U). The device has an application 
Zone for receiving a biological sample such as blood or urine, 
a labeling Zone containing label which binds to PKC-L in the 
sample, and a detection Zone where PKC-L label is retained. 
0163 Binding agent retained in the detection Zone gives a 
signal, and the signal differs depending on whether PKC-L 
levels in the biological sample are lower than, equal to, or 
greater than a given threshold concentration. For example, in 
the case of serum PKC-L for the detection of prostate cancer, 
the threshold concentration may be between 0 ng/ml and 2.0 
ng/ml. A sample from a Subject having a PKC-L level equal to 
or greater than the given reference PKC-L concentration can 
be referred to as a “threshold level”, “threshold amount', or 
“threshold sample'. The application Zone in the device is 
Suitable for receiving the biological sample to be assayed. It is 
typically formed from absorbent material such as blotting 
paper. The labeling Zone contains binding agent that binds to 
any PKC-L in the sample. In one embodiment, the binding 
agent is an antibody (e.g., monoclonal antibody, polyclonal 
antibody, antibody fragment). For ease of detection, the bind 
ing agent is preferably in association with a label that pro 
vides a signal that is visible to the naked eye, e.g., it is tagged 
with a fluorescent tag or a colored tag such as conjugated 
colloidal gold, which is visible as a pink color. 
(0164. The detection Zone retains PKC-L to which the bind 
ing agent has bound. This will typically be achieved using an 
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immobilized binding agent Such as an immobilized antibody. 
Where the binding agent in the labeling Zone and the detec 
tion Zone are both antibodies, they will typically recognize 
different epitopes on the target molecule (PKC-L protein). 
This allows the formation of a “sandwich comprising anti 
body-PKC-L-antibody. 
0.165. The detection Zone is downstream of the application 
Zone, with the labeling Zone typically located between the 
two. A sample will thus migrate from the application Zone 
into the labeling Zone, where any in the sample binds to the 
label. PKC-L-binding agent complexes continue to migrate 
into the detection Zone together with excess binding agent. 
When the PKC-1-binding agent complex encounters the cap 
ture reagent, the complex is retained whilst the sample and 
excess binding agent continue to migrate. As PKC-L levels in 
the sample increase, the amount of binding agent (in the form 
of PKC-L-binding agent complex) retained in the detection 
Zone increases proportionally. 
0166 In preferred embodiments, the device of the inven 
tion has the ability to distinguish between samples according 
to the threshold concentration. This can be achieved in vari 
ous ways. 
0167 One type of device includes a reference Zone that 
includes a signal of fixed intensity against which the amount 
of binding agent retained in the detection Zone can be com 
pared—when the signal in the detection Zone equals the sig 
nal in the reference Zone, the sample is a threshold sample: 
when the signal in the detection Zone is less intense than the 
reference Zone, the sample contains less PKC-L than a thresh 
old sample, when the signal in the detection Zone is more 
intense than the reference Zone, the sample contains more 
PKC-L than a threshold sample. 
0168 A suitable reference Zone can be prepared and cali 
brated without difficulty. For this type of device, the binding 
agent will generally be present in excess to PKC-L in the 
sample, and the reference Zone may be upstream or, prefer 
ably, downstream of the detection Zone. The signal in the 
reference Zone will be of the same type as the signal in the 
detection Zone, i.e., they will typically both be visible to the 
naked eye, e.g., they will use the same tag. A preferred refer 
ence Zone in a device of this type comprises immobilized 
protein (e.g., bovine serum albumin) which is tagged with 
colloidal gold. 
0169. In another device of the invention, the reference 
Zone is downstream of the detection Zone and includes a 
reagent which captures binding agent (e.g., an immobilised 
anti-binding agent antibody). Binding agent that flows 
through the device is not present in excess, but is at a concen 
tration such that 50% of it is bound by a sample having PKC 
at the threshold concentration. In a threshold sample, there 
fore, 50% of the binding agent will be retained in the detection 
Zone and 50% in the reference Zone. If the PKC-L level in the 
sample is greater than in a threshold sample, less than 50% of 
the binding agent will reach the reference Zone and the detec 
tion Zone will give a more intense signal than the reference 
Zone; conversely, if the PKC-L level in the sample is less than 
in a threshold sample, less than 50% of the binding agent will 
be retained in the detection Zone and the reference Zone will 
give a more intense signal than the detection Zone. 
0170 In another device of the invention which operates 
according to similar principles, the reference Zone is down 
stream of the detection Zone and includes a limiting amount of 
a reagent which captures binding agent (e.g., an immobilised 
anti-binding agent antibody). The reagent is present at a level 
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such that it retains the same amount of label which would bind 
to the detection Zone for a threshold sample, with excess label 
continuing to migrate beyond the reference Zone. 
0171 In these three types of device, therefore, a compari 
son between the detection Zone and the reference Zone is used 
to compare the sample with the threshold concentration. The 
detection: reference binding ratio can preferably be deter 
mined by eye. Close juxtaposition of the detection and refer 
ence Zones is preferred in order to facilitate visual comparison 
of the signal intensities in the two Zones. 
0172. In a fourth type of device, no reference Zone is 
needed, but the detection Zone is configured Such that it gives 
an essentially on/off response, e.g., no signal is given below 
the threshold concentration but, at or above the threshold, 
signal is given. 
0173. In a fifth type of device, no reference Zone is needed, 
but an external reference is used which corresponds to the 
threshold concentration. This can take various forms, e.g., a 
printed card against which the signal in the detection Zone can 
be compared, or a machine reader which compares an abso 
lute value measured in the detection Zone (e.g., a calorimetric 
signal) against a reference value stored in the machine. 
0.174. In some embodiments of the invention, the device 
includes a control Zone downstream of the detection Zone. 
This will generally be used to capture excess binding agent 
that passes through the detection and/or reference Zones (e.g., 
using immobilized anti-binding agent antibody). When bind 
ing agent is retained at the control Zone, this confirms that 
mobilization of the binding agent and migration through the 
device have both occurred. It will be appreciated that this 
function may be achieved by the reference Zone. 
0.175. In a preferred embodiment, the detection, reference 
and control Zones are preferably formed on a nitrocellulose 
Support. 
0176 Migration from the application Zone to the detection 
Zone will generally be assisted by a wick downstream of the 
detection Zone to aid capillary movement. This wick is typi 
cally formed from absorbent material such as blotting or 
chromatography paper. 
0177. The device of the invention can be produced simply 
and cheaply, conveniently in the form of a dipstick. Further 
more, it can be used very easily, for instance by the home user. 
The invention thus provides a device which can be used at 
home as a screen for cancer, Such as prostate cancer. 
0178. In still other devices, using electromagnetic sensor, 
the detection sensitivity can be greatly enhanced, and can also 
increase the speed of the assay. 

Kits for Diagnosing or Monitoring Prostate Cancer 
0179. In one aspect, the present invention includes kits 
comprising the required elements for diagnosing or monitor 
ing cancer. Preferably, the kits comprise a container for col 
lecting biological fluid from a patient and an agent for detect 
ing the presence of PKC-L or its encoding nucleic acid in the 
fluid. The components of the kits can be packaged either in 
aqueous medium or in lyophilized form. 
0180. The methods of the invention can be carried out 
using a diagnostic kit for qualitatively or quantitatively 
detecting PKC-Lina sample such as blood or urine. By way of 
example, the kit can contain binding agents (e.g., antibodies) 
specific for PKC-, antibodies against the antibodies labeled 
with an enzyme; and a Substrate for the enzyme. The kit can 
also contain a solid Support Such as microtiter multi-well 
plates, standards, assay diluent, wash buffer, adhesive plate 
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covers, and/or instructions for carrying out a method of the 
invention using the kit. In one embodiment, the kit includes 
one or protease inhibitors (e.g., a protease inhibitor cocktail) 
to be applied to the biological sample to be assayed (such as 
blood or urine). 
0181 Kits for diagnosing or monitoring prostate cancer 
containing one or more agents that detect the PKC-L protein, 
such as but not limited to PKC-L antibodies, fragments 
thereof, or PKC-L binding partners, can be prepared. The 
agent(s) can be packaged with a container for collecting the 
biological fluid from a patient. When the antibodies or bind 
ing partner are used in the kits in the form of conjugates in 
which a label is attached. Such as a radioactive metalion or a 
moiety, the components of Such conjugates can be supplied 
either in fully conjugated form, in the form of intermediates 
or as separate moieties to be conjugated by the user of the kit. 
0182 Kits containing one or more agents that detect 
PKC-L nucleic acid, such as but not limited to the full length 
PKC-L nucleic acid, PKC-L oligonucleotides, and pairs of 
PKC-L primers can also be prepared. The agent(s) can be 
packaged with a container for collecting biological samples 
from a patient. The nucleic acid can be in the labeled form or 
to be labeled form. 
0183. Other components of the kit may include but are not 
limited to, means for collecting biological samples, means for 
labeling the detecting agent (binding agent), membranes for 
immobilizing the PKC-L protein or PKC-L nucleic acid in the 
biological sample, means for applying the biological sample 
to a membrane, means for binding the agent to PKC-L in the 
biological sample of a Subject, a second antibody, a means for 
isolating total RNA from a biological fluid of a subject, means 
for performing gel electrophoresis, means for generating 
cDNA from isolated total RNA, means for performing 
hybridization assays, and means for performing PCR, etc. 

RNA Interference 

0184 RNAi is an efficient process whereby double 
stranded RNA (dsRNA, also referred to herein as siRNAs or 
ds siRNAs, for double-stranded small interfering RNAs) 
induces the sequence-specific degradation of targeted mRNA 
in animal and plant cells (Hutvagner and Zamore, Curr: Opin. 
Genet. Dev. 12, 225-232 (2002); Sharp, Genes Dev., 15:485 
490 (2001)). In mammalian cells, RNAi can be triggered by 
21-nucleotide (nt) duplexes of small interfering RNA 
(siRNA) (Chiu et al., Mol. Cell. 10:549-561 (2002); Elbashir 
et al., Nature 411:494-498 (2001)), or by micro-RNAs 
(miRNA), functional small-hairpin RNA (shRNA), or other 
dsRNAs which can be expressed in vivo using DNA tem 
plates with RNA polymerase III promoters (Zeng et al., Mol. 
Cell. 9:1327-1333 (2002); Paddison et al., Genes Dev. 
16:948-958 (2002); Leeet al., Nature Biotechnol. 20:500-505 
(2002); Paul et al., Nature Biotechnol. 20:505-508 (2002); 
Tuschl, T., Nature Biotechnol. 20:440-448 (2002); Yu et al., 
Proc. Natl. Acad. Sci. USA 99(9):6047-6052 (2002); 
McManus et al., RNA 8:842-850 (2002); Sui et al., Proc. 
Natl. Acad. Sci. USA 99(6):5515-5520 (2002)), each of 
which are incorporated herein by reference in their entirety. 
0185. The scientific literature contains many reports of 
endogenous and exogenous gene expression silencing using 
siRNA, highlighting their therapeutic potential (Gupta, S. et 
al. PNAS, 2004, 101:1927-1932; Takaku, H. Antivir Chem. 
Chemother, 2004, 15:57-65; Pardridge, W. M. Expert Opin. 
Biol. Then, 2004, 4:1103-1113; Zheng, B. J. Antivir. Ther., 
2004, 9:365-374; Shen, W. G. Chin. Med. J. (Engl), 2004, 
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117:1084-1091: Fuchs, U. et al. Curr. Mol. Med., 2004, 
4:507-517; Wadhwa, R. et al. Mutat. Res., 2004, 567:71-84; 
Ichim, T. E. etal. Am. J. Transplant, 2004, 4:1227-1236; Jana, 
S. et al. Appl. Microbiol. Biotechnol., 2004, 65:649-657: 
Ryther, R. C. et al. Gene Ther, 2005, 12:5-11; Chae, S-S. et 
al., J. Clin. Invest., 2004, 114: 1082-1089: Fougerolles, A. et 
al, Methods Enzymol., 2005, 392:278-296), each of which is 
incorporated herein by reference in its entirety. Therapeutic 
silencing of endogenous genes by Systemic administration of 
siRNAs has been described in the literature (Kim B. et al. 
American Journal of Pathology, 2004, 165:2177-2185; Sout 
schek J. et al, Nature, 2004, 432:173-178; Pardridge W. M., 
Expert Opin. Biol. Then, 2004, July,4(7): 1103-1113), each of 
which is incorporated herein by reference in its entirety. 
0186. Accordingly, the invention includes such interfering 
RNA molecules that are targeted to PKC-L mRNA. The inter 
fering RNA molecules are capable, when suitably introduced 
into or expressed within a cell that otherwise expresses PKC 
mRNA, of suppressing expression of the PKC-L gene by 
RNAi. The interfering RNA may be a double-stranded 
siRNA. As the skilled person will appreciate, and as 
explained further herein, an siRNA molecule may include a 
short 3' DNA sequence also. Alternatively, the nucleic acid 
may be a DNA (usually double-stranded DNA) which, when 
transcribed in a cell, yields an RNA having two complemen 
tary portions joined via a spacer, such that the RNA takes the 
form of a hairpin when the complementary portions hybridize 
with each other. In a mammalian cell, the hairpin structure 
may be cleaved from the molecule by the enzyme Dicer, to 
yield two distinct, but hybridized, RNA molecules. In one 
embodiment, the invention provides an interfering RNA that 
is capable, when Suitably introduced or expressed within a 
cell that normally expresses PKC-L mRNA, suppresses its 
expression by RNAi, wherein the interfering RNA is gener 
ally targeted to the PKC-L, Preferably, the interfering RNA 
sequence is within the range of about 19 to 23 nucleotides. For 
example, in those embodiments in which an shRNA is uti 
lized, that portion of the shRNA targeting PKC-L is preferably 
within the range of about 19 to 23 nucleotides. 
0187. It is expected that perfect identity/complementarity 
between the interfering RNA used in the method of the inven 
tion and the target sequence, although preferred, is not essen 
tial. Accordingly, the interfering RNA may include a single 
mismatch compared to the target sequence within the PKC-L 
mRNA. It is expected, however, that the presence of even a 
single mismatch is likely to lead to reduced efficiency, so the 
absence of mismatches is preferred. When present, 3' over 
hangs may be excluded from the consideration of the number 
of mismatches. 
0188 The term “complementarity” is not limited to con 
ventional base pairing between nucleic acid consisting of 
naturally occurring ribo- and/or deoxyribonucleotides, but 
also includes base pairing between mRNA and nucleic acids 
of the invention that include non-natural nucleotides. 
siRNA Molecules 

(0189 Short interfering RNAs (siRNAs) induce the 
sequence-specific Suppression or silencing (i.e., reducing 
expression which may be to the extent of partial or complete 
inhibition) genes by the process of RNAi. Thus, siRNA is the 
intermediate effector molecule of the RNAi process. The 
interfering RNA that function as PKC-L inhibitors include 
dsRNA molecules comprising 16-30, e.g., 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in each 
Strand, wherein one of the strands is Substantially identical, 
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e.g., at least 80% (or more, e.g., 85%, 90%. 95%, or 100%) 
identical, e.g., having 3, 2, 1, or 0 mismatched nucleotide(s), 
to a target region in the PKC-L mRNA, and the other strand is 
identical or substantially identical to the first strand. The 
dsRNA molecules that function as PKC-L inhibitors can be 
chemically synthesized, or can be transcribed in vitro from a 
DNA template, or in vivo from, e.g., shRNA. The dsRNA 
molecules can be designed using any method known in the 
art, for instance, by using the following protocol: 
0.190) 1. Using any method known in the art, compare the 
potential targets to the appropriate genome database (human, 
mouse, rat, etc.) and eliminate from consideration any target 
sequences with significant homology to other coding 
sequences. One such method for sequence homology 
searches is known as BLAST, which is available at the 
National Center for Biotechnology Information (NCBI) web 
site of the National Institutes of Health. Also available on the 
NCBI webs site is the HomoloGene database, which is a 
publicly available system for automated detection of 
homologs among the annotated genes of several completely 
sequenced eukaryotic genomes and is readily utilized by 
those of ordinary skill in the art. 
0191) 2. Select one or more sequences that meet your 
criteria for evaluation. Further general information regarding 
the design and use of siRNA can be found in “The siRNA 
User Guide available at the web site of the laboratory of Dr. 
Thomas Tuschl at Rockefeller University (Elbashir et al., 
EMBO.J., 2001, 20:6877-6888). 
(0192 3. Negative control siRNAs preferably have the 
same nucleotide composition as the selected siRNA, but with 
out significant sequence complementarity to the appropriate 
genome. Such negative controls can be designed by randomly 
scrambling the nucleotide sequence of the selected siRNA; a 
homology search can be performed to ensure that the negative 
control lacks homology to any other gene in the appropriate 
genome. In addition, negative control siRNAS can be 
designed by introducing one or more base mismatches into 
the sequence. 
0193 Initially, basic criteria were defined for identifica 
tion of efficient siRNA, such as GC content and position of the 
targeted sequence in the context of the mRNA (Elbashir SM. 
et al., Methods, 2002, 26:199-213). Further progress was 
achieved more recently, when the assembly of the RNAi 
enzyme complex was described as being dependent on ther 
modynamic characteristics of the siRNA (Khvorova A. et al., 
Cell, 2003, 115:209-216: Schwarz D. S. et al., Cell, 2003, 
115:199-208). The relative stability of both ends of the duplex 
was determined to have effects on the extent to which the 
individual strands enter the RNAi pathway. In addition, cer 
tain sequence motifs at defined positions of the siRNA were 
reported to influence its potency (Amarzguioui M. and H. 
Prydz, Biochem. Biophys. Res. Commun., 2004, 316:1050 
1058: Reynolds A. et al, Nature Biotechnol., 2004, 22:326 
330). On this basis, sophisticated algorithms have been devel 
oped to increase the Success rate of siRNA design and are 
available to those skilled in the art (Amarzguioui M. and H. 
Prydz, 2004: Reynolds A. et al., 2004; and Ui-Tei K. et al. 
Nucl. Acids Res., 2004, 32:936-948, each of which is incor 
porated herein in its entirety). 
0194 Other computational tools that may be used to select 
siRNAs of the present invention include the Whitehead 
siRNA selection Web Server from the bioinformatics group at 
the Whitehead Institute for Biomedical Research in Cam 
bridge, Mass., and other disclosed in Yuan, B. et al. (“siRNA 
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Selection Server: an automated siRNA oligonucleotide pre 
diction server, Nucleic Acids Research, 2004, Vol. 32, 
W130-W134, Web Server issue) and Bonetta L. (“RNAi: 
Silencing never sounded better', Nature Methods, October, 
2004, 1(1):79-86), each of which are incorporated by refer 
ence herein in their entirety. 
(0195 The efficiencies of different siRNAs may differ sig 
nificantly. However, strategies for rational design of effective 
interfering RNA exist (Gong D. and J. E. Ferrell Jr., TRENDS 
in Biotechnology, 2004, 22(9):451; Schubert S. et al., J. Mol. 
Biol., 2005, 348:883-893; Pancoska P. et al., Nucleic Acids 
Research, 2004, 32(4): 1469-1479; MittalV., Nat. Rev. Genet., 
2004, 5(5):355-365, each of which is incorporated herein by 
reference in its entirety). 
0196. Screening for the most efficient siRNAs using cell 
cultures may be carried out. Several in vitro Screening meth 
ods based on the use of siRNA mixtures, which may contain 
a particular efficient siRNA (or several), have been devel 
oped. These include the preparation of siRNA mixtures using 
RNase III or Dicer enzymes to digest longer double-stranded 
RNAs, such as BLOCK-IT products (INVITROGEN, Carls 
bad Calif.) (Yang D. et al., Proc. Natl. Acad. Sci. USA, 2002, 
99.9942-9947; Myers J. W. et al., Nat. Biotechnol., 2003, 
21:324-328). The short RNAs produced as a result of these 
digestions have been found to be efficient in RNAi. Oligo 
nucleotide arrays can also be used for the efficient preparation 
of defined mixtures of siRNAs for reducing the expression of 
exogenous and endogenous genes such as PKC-L (Oleinikov 
A. V. et al., Nucleic Acids Research, 2005, 33(10):e92). 
0197) The PKC-L inhibitors of the invention can include 
both unmodified siRNAs and modified siRNAs as known in 
the art. Thus, the invention includes siRNA derivatives that 
include siRNA having two complementary strands of nucleic 
acid, Such that the two strands are crosslinked. For example, 
a 3'OH terminus of one of the strands can be modified, or the 
two strands can be crosslinked and modified at the 3'OH 
terminus. The siRNA derivative can contain a single crosslink 
(e.g., a psoralen crosslink). In some embodiments, the siRNA 
derivative has at its 3' terminus a biotin molecule (e.g., a 
photocleavable biotin), a peptide (e.g., a Tat peptide), a nano 
particle, a peptidomimetic, organic compounds (e.g., a dye 
such as a fluorescent dye), or dendrimer. Modifying siRNA 
derivatives in this way can improve cellular uptake or enhance 
cellular targeting activities of the resulting siRNA derivative 
as compared to the corresponding siRNA, are useful for trac 
ing the siRNA derivative in the cell, or improve the stability of 
the siRNA derivative compared to the corresponding siRNA. 
0.198. The PKC-Linhibitors of the invention can be uncon 
jugated or can be conjugated to another moiety, Such as a 
nanoparticle, to enhance a property of the compositions, e.g., 
a pharmacokinetic parameter Such as absorption, efficacy, 
bioavailability, and/or half-life. The conjugation can be 
accomplished by methods known in the art, e.g., using the 
methods of Lambert et al., Drug Deliv Rev. 47(1): 99-112 
(2001) (describes nucleic acids loaded to polyalkylcy 
anoacrylate (PACA) nanoparticles); Fattal et al., J. Control 
Release 53(1-3): 137-43 (1998) (describes nucleic acids 
bound to nanoparticles); Schwab et al., Ann. Oncol. 5 Suppl. 
4:55-8 (1994) (describes nucleic acids linked to intercalating 
agents, hydrophobic groups, polycations or PACA nanopar 
ticles); and Godard et al., Eur: J. Biochem. 232(2):404-10 
(1995) (describes nucleic acids linked to nanoparticles). 
(0199 The PKC-L inhibitors of the present invention can 
also be labeled using any method known in the art; for 
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instance, nucleic acids can be labeled with a fluorophore, e.g., 
Cy3, fluorescein, or rhodamine. The labeling can be carried 
out using a kit, e.g., the SILENCER siRNA labeling kit (AM 
BION). Additionally, the siRNA can be radiolabeled, e.g., 
using H. P. or other appropriate isotope. 
0200 Because RNAi is believed to progress via at least 
one single stranded RNA intermediate, the skilled artisan will 
appreciate that SS-siRNAS (e.g., the antisense strand of a 
ds-siRNA) can also be designed as described herein and uti 
lized according to the claimed methodologies. 
0201 There are a number of companies that will generate 
interfering RNAs for a specific gene. Thermo Electron Cor 
poration (Waltham, Mass.) has launched a custom synthesis 
service for synthetic short interfering RNA (siRNA). Each 
strand is composed of 18-20 RNA bases and two DNA bases 
overhang on the 3' terminus. Dharmacon, Inc. (Lafayette, 
Colo.) provides siRNA duplexes using the 2'-ACE RNA syn 
thesis technology. Qiagen (Valencia, Calif.) uses TOM 
chemistry to offer siRNA with high individual coupling 
yields (Li, B. et al., Nat. Med., 2005, 11 (9), 944-951). 
siRNA Delivery for Longer-Term Expression 
(0202 Synthetic siRNAs can be delivered into cells by 
methods known in the art, including cationic liposome trans 
fection (LIPOFECTAMINE 2000 reagent, for example) and 
electroporation, for example. However, these exogenous 
siRNA generally show short term persistence of the silencing 
effect (4 to 5 days in cultured cells), which may be beneficial 
in certain embodiments. To obtain longer Suppression of 
PKC-L expression and to facilitate delivery under certain cir 
cumstances, one or more siRNA duplexes, e.g., PKC-L ds 
siRNA, can be expressed within cells from recombinant DNA 
constructs (McIntyre G.J. and G. C. Fanning, BMC Biotech 
nology, 2006, 6:1-8). Such methods for expressing siRNA 
duplexes within cells from recombinant DNA constructs to 
allow longer-term target gene Suppression in cells are known 
in the art, including mammalian Pol III promoter systems 
(e.g., H1 or U6/snRNA promoter systems (Tuschl (2002), 
Supra) capable of expressing functional double-stranded siR 
NAs; (Bagella et al., J. Cell. Physiol. 177:206-213 (1998); 
Lee et al. (2002), supra; Miyagishi etal (2002), supra; Paulet 
all (2002), supra; Yu et al. (2002), stupra; Sui et al. (2002), 
supra). Transcriptional termination by RNA Pol III occurs at 
runs of four consecutive T residues in the DNA template, 
providing a mechanism to end the siRNA transcript at a 
specific sequence. The siRNA is complementary to the 
sequence of the target gene in 5'-3' and 3'-5' orientations, and 
the two strands of the siRNA can be expressed in the same 
construct or in separate constructs. Hairpin siRNAs, driven 
by an H1 or U6 snRNA promoter can be expressed in cells, 
and can inhibit target gene expression (Bagella et al. (1998), 
supra; Lee et al. (2002), supra; Miyagishi et al. (2002), supra; 
Paul et al. (2002), supra; Yu et al. (2002), supra; Sui et al. 
(2002) Supra). Constructs containing siRNA sequence(s) 
under the control of a T7 promoter also make functional 
siRNAs when co-transfected into the cells with a vector 
expressing T7 RNA polymerase (Jacque (2002), supra). A 
single construct may contain multiple sequences coding for 
siRNAs, such as multiple regions of PKC-L mRNA, and can 
be driven, for example, by separate PolIII promoter sites. 
0203 Animal cells express a range of noncoding RNAs of 
approximately 22 nucleotides termed microRNA (miRNAs) 
which can regulate gene expression at the post transcriptional 
or translational level during animal development. One com 
mon feature of miRNAs is that they are all excised from an 
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approximately 70 nucleotide precursor RNA stem-loop, 
probably by Dicer, an RNase III-type enzyme, or a homolog 
thereof. By substituting the stem sequences of the miRNA 
precursor with miRNA sequence complementary to the target 
mRNA, a vector construct that expresses the novel miRNA 
can be used to produce siRNAs to initiate RNAi against 
specific mRNA targets in mammalian cells (Zeng (2002), 
supra). When expressed by DNA vectors containing poly 
merase III promoters, micro-RNA designed hairpins can 
silence gene expression (McManus (2002), supra). Viral-me 
diated delivery mechanisms can also be used to induce spe 
cific silencing of targeted genes through expression of 
siRNA, for example, by generating recombinant adenovi 
ruses harboring siRNA under RNA Pol II promoter transcrip 
tion control (Xia et al. (2002), supra). Infection of HeLa cells 
by these recombinant adenoviruses allows for diminished 
endogenous target gene expression. Injection of the recom 
binant adenovirus vectors into transgenic mice expressing the 
target genes of the siRNA results in in vivo reduction of target 
gene expression. In an animal model, whole-embryo elec 
troporation can efficiently deliver synthetic siRNA into post 
implantation mouse embryos (Calegari et al., Proc. Natl. 
Acad. Sci. USA99(22): 14236-40 (2002)). In adult mice, effi 
cient delivery of siRNA can be accomplished by the “high 
pressure delivery technique, a rapid injection (within 5 Sec 
onds) of a large Volume of siRNA containing Solution into 
animal via the tail vein (Liu (1999), supra; McCaffrey (2002), 
supra; Lewis, Nature Genetics 32: 107-108 (2002)). Nanopar 
ticles, liposomes and other cationic lipid molecules can also 
be used to deliversiRNA into animals. It has been shown that 
siRNAs delivered systemically in a liposomal formulation 
can silence the disease target apolipoprotein B (ApoB) in 
non-human primates (Zimmermann T. S. et al., Nature, 2006, 
441:111-114). A gel-based agarose/liposome/siRNA formu 
lation is also available (Jiamg M. et al., Oligonucleotides, 
2004, Winter, 14(4):239-48). 

Uses of Engineered RNA Precursors to Induce RNAi 

0204 Engineered RNA precursors, introduced into cells 
or whole organisms as described herein, will lead to the 
production of a desired siRNA molecule. Such an siRNA 
molecule will then associate with endogenous protein com 
ponents of the RNAi pathway to bind to and target a specific 
mRNA sequence for cleavage and destruction. In this fashion, 
the PKC-L mRNA to be targeted by the siRNA generated from 
the engineered RNA precursor will be depleted from the cell 
or organism, leading to a decrease in the concentration of any 
translational product encoded by that mRNA in the cell or 
organism. The RNA precursors are typically nucleic acid 
molecules that individually encode either one strand of a 
dsRNA or encode the entire nucleotide sequence of an RNA 
hairpin loop structure, 

Antisense 

0205 An "antisense' nucleic acid sequence (antisense oli 
gonucleotide) can include a nucleotide sequence that is 
complementary to a “sense' nucleic acid encoding a protein, 
e.g., complementary to the coding strandofa double-stranded 
cDNA molecule or complementary to the PKC-L mRNA. 
Antisense nucleic acid sequences and delivery methods are 
well known in the art (Goodchild J. Curr. Opin. Mol. Ther., 
2004, April. 6(2):120-128; Clawson G. A. et al., Gene Ther., 
2004, September, 11(17): 1331-1341), which are incorpo 
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rated herein by reference in their entirety. The antisense 
nucleic acid can be complementary to an entire coding strand 
of a target sequence, or to only a portion thereof. In another 
embodiment, the antisense nucleic acid molecule is antisense 
to a "noncoding region' of the coding Strand of a nucleotide 
sequence within the PKC-L mRNA. An antisense oligonucle 
otide can be, for example, about 7, 10, 15, 20, 25, 30, 35, 40, 
45, 50, 55, 60, 65, 70, 75, 80, or more nucleotides in length. 
0206. An antisense nucleic acid sequence can be designed 
such that it is complementary to the entire PKC-L mRNA 
sequence, but can also be an oligonucleotide that is antisense 
to only a portion of the PKC-L mRNA. 
0207. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis and enzymatic ligation 
reactions using procedures known in the art. For example, an 
antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucle 
otides or variously modified nucleotides designed to increase 
the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense 
and sense nucleic acids, e.g., phosphorothioate derivatives 
and acridine substituted nucleotides can be used. The anti 
sense nucleic acid also can be produced biologically using an 
expression vector into which a nucleic acid has been Sub 
cloned in an antisense orientation (i.e., RNA transcribed from 
the inserted nucleic acid will be of an antisense orientation to 
a target nucleic acid of interest, described further in the fol 
lowing Subsection). 
0208. The antisense nucleic acid molecules of the inven 
tion are typically administered to a Subject (e.g., systemically 
or locally by direct injection at a tissue site), or generated in 
situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding the PKC-L to thereby inhibit 
expression of the PKC-L gene. Alternatively, antisense 
nucleic acid molecules can be modified to target selected cells 
(such as megakaryocytes and/or megakaryotcyte progeni 
tors) and then administered systemically. For systemic 
administration, antisense molecules can be modified Such 
that they specifically bind to receptors or antigens (such as 
CD9, CD41, CD61, actin, or FVIIIRAg) expressed on a 
selected cell Surface, e.g., by linking the antisense nucleic 
acid molecules to peptides or antibodies that bind to cell 
Surface receptors orantigens. The antisense nucleic acid mol 
ecules can also be delivered to cells using the vectors 
described herein. To achieve sufficient intracellular concen 
trations of the antisense molecules, Vector constructs in which 
the antisense nucleic acid molecule is placed under the con 
trol of a strong pol II or pol III promoter can be used. 
0209. In yet another embodiment, the antisense oligo 
nucleotide of the invention is an alpha-anomeric nucleic acid 
molecule. An alpha-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA 
in which, contrary to the usual beta-units, the strands run 
parallel to each other (Gaultier et al., Nucleic Acids. Res. 
15:6625-6641 (1987)). The antisense nucleic acid molecule 
can also comprise a 2'-O-methylribonucleotide (Inoue et al. 
Nucleic Acids Res. 15:6131-6148 (1987)) or achimeric RNA 
DNA analogue (Inoue etal. FEBS Lett., 215:327-330 (1987)). 
0210 PKC-L expression can be inhibited by targeting 
nucleotide sequences complementary to the regulatory region 
of the PKC-L gene to form triple helical structures that prevent 
expression of PKC-L in target cells. See generally, Helene, C. 
Anticancer Drug Des. 6:569-84 (1991); Helene, C. Ann. N.Y. 
Acad. Sci. 660:27-36 (1992); and Maher, Bioassays 14:807 
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15 (1992). The potential sequences that can be targeted for 
triple helix formation can be increased by creating a so called 
“switchback nucleic acid molecule. Switchback molecules 
are synthesized in an alternating 5'-3',3'-5' manner, such that 
they base pair with first one strand of a duplex and then the 
other, eliminating the necessity for a sizeable stretch of either 
purines or pyrimidines to be present on one strandofa duplex. 

Ribozymes 

0211 Ribozymes are a type of RNA that can be engi 
neered to enzymatically cleave and inactivate other RNA 
targets in a specific, sequence-dependent fashion. Ribozymes 
and methods for their delivery are well known in the art 
(Hendry Petal. BMC Chem. Biol., 2004, Dec., 4(1): 1: Grassi 
G. et al., Curr: Pharm. Biotechnol., 2004, Aug. 5(4):369-386; 
Bagheri S. et al., Curr. Mol. Med., 2004, Aug., 4(5):489-506; 
Kashani-Sabet M., Expert Opin. Biol. Ther..., 2004, Nov., 
4(11):1749-1755), each of which are incorporated herein by 
reference in its entirety. By cleaving the target RNA, 
ribozymes inhibit translation, thus preventing the expression 
of the target gene. Ribozymes can be chemically synthesized 
in the laboratory and structurally modified to increase their 
stability and catalytic activity using methods known in the art. 
Alternatively, ribozyme genes can be introduced into cells 
through gene-delivery mechanisms known in the art. A 
ribozyme having specificity for PKC-L mRNA can include 
one or more sequences complementary to a nucleotide 
sequence within the PKC-L mRNA, and a sequence having a 
known catalytic sequence responsible for mRNA cleavage 
(see U.S. Pat. No. 5,093.246 or Haselhoff and Gerlach Nature 
334:585-591 (1988)). For example, a derivative of a Tetrahy 
mena L-19 IVS RNA can be constructed in which the nucle 
otide sequence of the active site is complementary to the 
nucleotide sequence to be cleaved in the mRNA encoded by 
a uORF of an extended, overlapping 5'-UTRAS mRNA spe 
cies (see, e.g., Cech et al. U.S. Pat. No. 4,987,071; and Cech 
et al. U.S. Pat. No. 5,116,742). Alternatively, PKC-L mRNA 
can be used to select a catalytic RNA having a specific ribo 
nuclease activity from a pool of RNA molecules (see, e.g., 
Bartel, D. and Szostak, J. W. Science 261:141 1-1418 (1993)). 

Nucleic Acid Targets 

0212. The nucleic acid targets of PKC-L inhibitors that are 
polynucleotides (referred to hereinas “polynucleotide PKC 
inhibitors' or “nucleic acid PKC-L inhibitors') such as the 
antisense, interfering RNA molecules, and ribozymes 
described herein, may be any portion of the PKC-L gene or 
PKC-L mRNA. In other embodiments, the nucleic acid target 
is a translation initiation site, 3' untranslated region, or 5' 
untranslated region. 
0213. The target PKC-L sequence can be within any ortho 
logue of PKC-L, Such as sequences Substantially identical to 
human, mouse, rat, or bovine, or a portion of any of the 
foregoing, including but not limited to those publicly avail 
able from GenBank. 

0214. The term “orthologue' as used herein refers to a 
sequence which is Substantially identical to a reference 
sequence. The term “substantially identical' is used herein to 
refer to a first amino acid or nucleotide sequence that contains 
a Sufficient or minimum number of identical or equivalent 
(e.g., with a similar side chain) amino acid residues or nucle 
otides to a second amino acid or nucleotide sequence Such 
that the first and second amino acid or nucleotide sequences 



US 2009/O 130 195 A1 

have a common structural domain or common functional 
activity. For example, amino acid or nucleotide sequences 
that contain a commonstructural domain having at least about 
60%, or 65% identity, likely 75% identity, more likely 85%, 
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% 
identity are defined herein as substantially identical. 
0215 Calculations of homology or sequence identity 
between sequences (the terms are used interchangeably 
herein) are performed as follows. 
0216) To determine the percent identity of two amino acid 
sequences, or of two nucleic acid sequences, the sequences 
are aligned for optimal comparison purposes (e.g., gaps can 
be introduced in one or both of a first and a second amino acid 
or nucleic acid sequence for optimal alignment and non 
homologous sequences can be disregarded for comparison 
purposes). In one embodiment, the length of a reference 
sequence aligned for comparison purposes is at least 50%, at 
least 60%, at least 70%, 80%, 90%, or 100% of the length of 
the reference sequence. The amino acid residues or nucle 
otides at corresponding amino acid positions or nucleotide 
positions are then compared. When a position in the first 
sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second 
sequence, then the molecules are identical at that position (as 
used hereinamino acid or nucleic acid “identity” is equivalent 
to amino acid or nucleic acid “homology’). The percent iden 
tity between the two sequences is a function of the number of 
identical positions shared by the sequences, taking into 
account the number of gaps, and the length of each gap, which 
need to be introduced for optimal alignment of the two 
Sequences. 
0217. The comparison of sequences and determination of 
percent identity between two sequences can be accomplished 
using a mathematical algorithm. In one embodiment, the 
percent identity between two amino acid sequences is deter 
mined using the Needleman and Wunsch (J. Mol. Biol. 
48:444-453 (1970)) algorithm, which has been incorporated 
into the GAP program in the GCG software package (avail 
able at the official Accelrys web site), using either a Blossum 
62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12. 
10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet 
another embodiment, the percent identity between two nucle 
otide sequences is determined using the GAP program in the 
GCG software package (available at the official Accelrys web 
site), using a NWSgapdna. CMP matrix and a gap weight of 
40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. 
One set of parameters (and the one that can be used if the 
practitioner is uncertain about what parameters should be 
applied to determine if a molecule is within a sequence iden 
tity or homology limitation of the invention) area Blossum 62 
scoring matrix with a gap penalty of 12, a gap extend penalty 
of 4, and a frameshift gap penalty of 5. 
0218. The percent identity between two amino acid or 
nucleotide sequences can be determined using the algorithm 
of E. Meyers and W. Miller (CABIOS, 4:11-17 (1989)) which 
has been incorporated into the ALIGN program (version 2.0), 
using a PAM120 weight residue table, a gap length penalty of 
12 and a gap penalty of 4. 
0219. The nucleic acid and protein sequences described 
herein can be used as a "query sequence' to perform a search 
against public databases to, for example, identify other 
orthologs, e.g. family members or related sequences. Such 
searches can be performed using the NBLAST and XBLAST 
programs (version 2.0) of Altschul, et al. J. Mol. Biol. 215: 
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403-10 (1990). BLAST nucleotide searches can be per 
formed with the NBLAST program, score=100, word 
length 12, to obtain nucleotide sequences homologous to 
known PKC-I nucleic acid sequences. BLAST protein 
searches can be performed with the XBLAST program, 
score=50, word length=3, to obtain amino acid sequences 
homologous to known polypeptide products of the PKC-I 
gene. To obtain gapped alignments for comparison purposes, 
Gapped BLAST can be utilized as described in Altschuletal, 
Nucleic Acids Res. 25:3389-3402 (1997). When utilizing 
BLAST and Gapped BLAST programs, the default param 
eters of the respective programs (e.g., XBLAST and 
NBLAST) can be used (see the National Center for Biotech 
nology Information web site of the National Institutes of 
Health). 
0220 Orthologs can also be identified using any other 
routine method known in the art, such as Screening a cDNA 
library, e.g., a human cDNA library, using a probe designed to 
identify sequences which are Substantially identical to a ref 
erence Sequence. 

Pharmaceutical Compositions and Methods of Administra 
tion 

0221) The PKC-L inhibitors of the subject invention (such 
as interfering RNA molecules, antisense molecules, and 
ribozymes) can be incorporated into pharmaceutical compo 
sitions. Such compositions typically include the PKC 
inhibitor and a pharmaceutically acceptable carrier. As used 
herein, the term “pharmaceutically acceptable carrier 
includes Saline, solvents, dispersion media, coatings, antibac 
terial and antifungal agents, isotonic and absorption delaying 
agents, and the like, compatible with pharmaceutical admin 
istration. Supplementary active compounds can also be incor 
porated into the compositions. Formulations (compositions) 
are described in a number of sources that are well known and 
readily available to those skilled in the art. For example, 
Remington's Pharmaceutical Sciences (Martin E. W., Easton 
Pa., Mack Publishing Company, 19" ed., 1995) describes 
formulations which can be used in connection with the sub 
ject invention. 
0222 A pharmaceutical composition is formulated to be 
compatible with its intended route of administration. 
Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, Subcutaneous, oral (e.g., inhala 
tion), topical, transdermal, transmucosal, and rectal adminis 
tration. Solutions or Suspensions used for parenteral, intrad 
ermal, or Subcutaneous application can include the following 
components: a sterile diluent such as water for injection, 
saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxi 
dants such as ascorbic acid or sodium bisulfite; chelating 
agents such as ethylenediaminetetraacetic acid; buffers such 
as acetates, citrates or phosphates and agents for the adjust 
ment oftonicity Such as Sodium chloride or dextrose. pH can 
be adjusted with acids or bases, such as hydrochloric acid or 
Sodium hydroxide. The parenteral preparation can be 
enclosed in ampoules, disposable Syringes or multiple dose 
vials made of glass or plastic. 
0223 Pharmaceutical compositions suitable for injectable 
use include sterile aqueous solutions (where water soluble) or 
dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For 
intravenous administration, Suitable carriers include physi 
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ological saline, bacteriostatic water, CREMOPHOR EL 
(BASF, Parsippany, N.J.) orphosphate buffered saline (PBS). 
In all cases, the composition must be sterile and should be 
fluid to the extent that easy syringability exists. It should be 
stable under the conditions of manufacture and storage and be 
preserved against the contaminating action of microorgan 
isms such as bacteria and fungi. The carrier can be a solvent 
or dispersion medium containing, for example, water, etha 
nol, polyol (for example, glycerol, propylene glycol, and 
liquid polyethylene glycol, and the like), and Suitable mix 
tures thereof. The proper fluidity can be maintained, for 
example, by the use of a coating Such as lecithin, by the 
maintenance of the required particle size in the case of dis 
persion and by the use of surfactants. Prevention of the action 
of microorganisms can be achieved by various antibacterial 
and antifungal agents, for example, parabens, chlorobutanol, 
phenol, ascorbic acid, thimerosal, and the like. Isotonic 
agents, for example, Sugars, polyalcohols such as manitol, 
Sorbitol, Sodium chloride can also be included in the compo 
sition. Prolonged absorption of the injectable compositions 
can be brought about by including in the composition an agent 
which delays absorption, for example, aluminum monostear 
ate and gelatin. 
0224 Sterile injectable solutions can be prepared by 
incorporating the active compound (e.g., a polynucleotide of 
the invention) in the required amount in an appropriate sol 
vent with one or a combination of ingredients enumerated 
above, as required, followed by filtered sterilization. Gener 
ally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle, which contains a basic dis 
persion medium and the required otheringredients from those 
enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, suitable methods of 
preparation include vacuum drying and freeze-drying which 
yields a powder of the active ingredient plus any additional 
desired ingredient from a previously sterile-filtered solution 
thereof. 
0225 Oral compositions generally include an inert diluent 
or an edible carrier. For the purpose of oral therapeutic admin 
istration, the active compound can be incorporated with 
excipients and used in the form of tablets, troches, or cap 
Sules, e.g., gelatin capsules. Oral compositions can also be 
prepared using a fluid carrier for use as a mouthwash. Phar 
maceutically compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. The 
tablets, pills, capsules, troches and the like can contain any of 
the following ingredients, or compounds of a similar nature: 
a binder Such as microcrystalline cellulose, gum tragacanthor 
gelatin; an excipient Such as starch or lactose, a disintegrating 
agent such as alginic acid, PRIMOGEL, or corn starch; a 
lubricant such as magnesium Stearate or Sterotes; a glidant 
Such as colloidal silicon dioxide; a Sweetening agent Such as 
Sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 
0226 For administration by inhalation, the PKC-L inhibi 
tors can be delivered in the form of an aerosol spray from a 
pressurized container or dispenser which contains a suitable 
propellant, e.g., a gas such as carbon dioxide, or a nebulizer. 
Such inhalation methods and inhalant formulations include 
those described in U.S. Pat. No. 6,468,798. 
0227 Systemic administration of PKC-L inhibitors can 
also be by transmucosal or transdermal means. For transmu 
cosal or transdermal administration, penetrants appropriate to 
the barrier to be permeated are used in the formulation. Such 
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penetrants are generally known in the art, and include, for 
example, for transmucosal administration, detergents, bile 
salts, and fusidic acid derivatives. Transmucosal administra 
tion can be accomplished through the use of nasal sprays or 
Suppositories. For transdermal administration, the active 
compound (e.g., polynucleotides of the invention) are formu 
lated into ointments, salves, gels, or creams, as generally 
known in the art. 
0228. The pharmaceutical compositions can also be pre 
pared in the form of Suppositories (e.g., with conventional 
Suppository bases Such as cocoa butter and other glycerides) 
or retention enemas for rectal delivery. 
0229. The PKC-L inhibitors can also be administered by 
transfection or infection using methods known in the art, 
including but not limited to the methods described in McCaf 
frey et al., Nature 418(6893):38-39 (2002) (hydrodynamic 
transfection); Xia et al., Nature Riotechnol. 20010):1006-10 
(2002) (viral-mediated delivery); or Putnam, Am. J. Health 
Syst. Pharm. 53(2):151-160 (1996), erratum at Am. J. Health 
Syst. Pharm. 53(3):325 (1996). 
0230 PKC-L inhibitors that are polynucleotides can also 
be administered by any method suitable for administration of 
nucleic acid agents, such as a DNA vaccine. These methods 
include gene guns, bio injectors, and skin patches as well as 
needle-free methods such as the micro-particle DNA vaccine 
technology disclosed in U.S. Pat. No. 6,194.389, and the 
mammalian transdermal needle-free vaccination with pow 
der-form vaccine as disclosed in U.S. Pat. No. 6,168,587. 
Additionally, intranasal delivery is possible, as described in 
Hamajima et al., Clin. Immunol. Immunopathol. 88(2): 205 
10 (1998). Liposomes (e.g., as described in U.S. Pat. No. 
6,472.375) and microencapsulation can also be used. Biode 
gradable targetable microparticle delivery systems can also 
be used (e.g., as described in U.S. Pat. No. 6,471.996). 
0231. In one embodiment, the polynucleotide PKC 
inhibitors are prepared with carriers that will protect the poly 
nucleotide against rapid elimination from, or degradation in, 
the body, such as a controlled release formulation, including 
implants and microencapsulated delivery systems. Biode 
gradable, biocompatible polymers can be used, such as eth 
ylene vinyl acetate, polyanhydrides, polyglycolic acid, col 
lagen, polyorthoesters, and polylactic acid. Such 
formulations can be prepared using standard techniques. 
Liposomal Suspensions (including liposomes targeted to anti 
gen-presenting cells with monoclonal antibodies) can also be 
used as pharmaceutically acceptable carriers. These can be 
prepared according to methods known to those skilled in the 
art, for example, as described in U.S. Pat. No. 4.522,811. 
Strategies that inhibit members of the RNAse. A family of 
enzymes or can otherwise protect polynucleotide PKC 
inhibitors from these enzymes may be utilized. For example, 
U.S. Pat. No. 6,096,720 (Love et al.) describes oligonucle 
otides targeted to human raf mRNA, which are entrapped in 
sterically stabilized liposomes. In one embodiment, the oli 
gonucleotide in Love et al. is a chimeric olignonucleotide 
containing a first region to enhance target affinity and a sec 
ond region that is a substrate for RNase. SiSHIELD RNAse 
inhibitor is designed to prevent degradation of siRNA by 
RNase (MP BIOMEDICALS, Irvine, Calif.). A strategy for 
the compaction of short oligonucleotides into well-defined 
condensates may also be used to deliver the polynucleotides 
of the subject invention (Sarkar T. et al., Nucleic Acids 
Research, 2005, 33(1): 143-151), which is incorporated 
herein by reference in its entirety. 



US 2009/O 130 195 A1 

0232. In particular, suitable techniques for cellular admin 
istration of the polynucleotide PKC-Linhibitors, such as inter 
fering RNA, in vitro or in vivo are disclosed in the following 
articles: 

General Reviews: 

0233. Borkhardt, A. Cancer Cell, 2002, 2:167-8; Hannon, 
G. J. Nature, 2002, 418:244-51; McManus, M.T. and Sharp, 
P. A. Nat Rev Genet., 2002, 3:737-47: Scherr, M. et al. Curr 
Med. Chem., 2003, 10:245-56; Shuey, D.J. etal. Drug Discov 
Today, 2002, 7:1040-6: Gilmore, I. R. et al., J. Drug Target., 
2004, 12(6):315-340; Dykxhoorn, D. M. and Lieberman J., 
Annu. Rev. Med., 2005, 56:401-423. 

Systemic Delivery Using Liposomes: 

0234 Lewis, D. L. etal. Nat. Genet., 2002, 32:107-8; Paul, 
C. P. et al. Nat. Biotechnol., 2002, 20:505-8: Song, E. et al. 
Nat. Med., 2003, 9:347-51; Sorensen, D. R. etal.J Mol. Biol., 
2003, 327:761-6. 

Virus Mediated Transfer: 

0235 Abbas-Terki, T. et al. Hum Gene Ther, 2002, 
13:21.97-201: Barton, G. M. and Medzhitov, R. Proc Natl 
AcadSci USA, 2002, 99:14943-5; Devroe, E. and Silver, P. A. 
BMC Biotechnol., 2002, 2:15; Lori, F. et al. Am J Pharmaco 
genomics, 2002, 2:245-52; Matta, H. et al. Cancer Biol Ther., 
2003, 2:206-10; Qin, X. F. et al. Proc Natl AcadSci USA, 
2003, 100:183-8: Scherr, M. et al. Cell Cycle, 2003, 2:251-7; 
Shen, C. et al. FEBS Lett., 2003, 539:111-4; Lee S. K. et al., 
Blood, 2005, 106(3):818-826, epub Apr. 14, 2005. 

Peptide Delivery: 

0236 Morris, M. C. et al. Curr Opin Biotechnol, 2000, 
11:461-6. Simeoni, F. et al. Nucleic Acids Res., 2003, 
31:2717-24. 
0237 Song E. et al. describe antibody mediated in vivo 
delivery of siRNAs via cell-surface receptors (Song E. et al., 
Nat. Biotechnol., 2005, 23(6):709-717, epub May 22, 2005). 
This cell-specific delivery technique can be used to target 
interfering RNA molecules to the cell-surface receptors on 
megakaryocytes and megakaryocyte progenitors. 
0238. Other technologies that may be suitable for delivery 
of polynucleotide PKC-Linhibitors, such as interfering RNA, 
to the target cells are based on nanoparticles or nanocapsules 
such as those described in U.S. Pat. No. 6,649, 192B and 
5,843.509B. Recent technologies that may be employed for 
selecting, delivering, and monitoring interfering RNA mol 
ecules include Raab, R.M. and Stephanopoulos, G. Biotech 
nol Bioeng, 2004, 88:121-132; Huppi, K. et al. Mol. Cell, 
2005, 17:1-10; Spagnou, S. et al. Biochemistry, 2004, 
43:13348-13356; Muratovska, A. and Eccles, M. R. FEBS 
Lett., 2004, 558:63-68; Kumar, R. et al. Genome Res., 2003, 
13:2333-2340; Chen, A. A. et al. Nucleic Acids Res., 2005, 
33:e 190; Dykxhoorn, D. M. et al. Gene Ther, 2006, epub 
ahead of print; Rodriguez-Lebron, E. and Paulson, H. L. Gene 
Ther, 2005, epub ahead of print: Pai, S.T. et al. Gene Ther., 
2005, epub ahead of print; Raoul, C. et al. Gene Ther..., 2005, 
epub ahead of print; Manfredsson, F. P. et al. Gene Ther., 
2005, epub ahead of print: Downward, J. BMJ, 2004, 328: 
1245-1248. 
0239. A mixture of PKC-L inhibitors, of the same type or 
different types, may be introduced into cells in vitro or in 
vivo. For example, a mixture orpool of polynucleotide PKC 
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inhibitors such as interfering RNA molecules (e.g., 2-4 inter 
fering molecules or more) can be introduced into cells (Ole 
inikov A.V. etal, Nucleic Acids Research, 2005,33(10):e92). 
Preferably, the interfering RNA molecules target different 
regions of the PKC-L mRNA. Preferably, the interfering RNA 
molecules have been previously validated as individually 
functioning to reduce PKC-L expression. The individual inter 
fering RNAs of the mixture can be chemically synthesized 
(Elbashir S. M. et al., Genes Dev, 2001, 15:188-200) or 
introduced as short DNA templates containing RNA poly 
merase promoter, which are transcribed within the cells in 
vitro or in vivo (Yu J. Y. et al., Proc. Natl. Acad. Sci. USA, 
99:6047-6052). 
0240 Toxicity and therapeutic efficacy of compositions 
can be determined by standard pharmaceutical procedures in 
cell cultures or experimental animals, e.g., for determining 
the LD50 (the dose lethal to 50% of the population) and the 
ED50 (the dose therapeutically effective in 50% of the popu 
lation). The dose ratio between toxic and therapeutic effects is 
the therapeutic index and it can be expressed as the ratio 
LD50/ED50. Compositions which exhibit high therapeutic 
indices can be used. While compositions that exhibit toxic 
side effects can be used, care should be taken to design a 
delivery system that targets such compounds to the site of 
affected tissue in order to minimize potential damage to unin 
fected cells and, thereby, reduce side effects. 
0241 Data obtained from cell culture assays and animal 
studies can be used informulating a range of dosage for use in 
humans. The dosage of Such compositions generally lies 
within a range of circulating concentrations that include the 
ED50 with little or no toxicity. The dosage can vary within 
this range depending upon the dosage form employed and the 
route of administration utilized. For any composition used in 
the method of the invention, the therapeutically effective dose 
can be estimated initially from cell culture assays. A dose can 
be formulated in animal models to achieve a circulating 
plasma concentration range that includes the IC50 (i.e., the 
concentration of the test composition which achieves a half 
maximal inhibition of symptoms) as determined in cell cul 
ture. Such information can be used to more accurately deter 
mine useful doses in humans. Levels in plasma can be 
measured, for example, by high performance liquid chroma 
tography. 
0242. The PKC-L inhibitor can be administered on any 
appropriate schedule, e.g., from one or more times per day to 
one or more times per week; including once every other day, 
for any number of days or weeks, e.g., 1 day, 2 days, 3 days, 
4 days, 5 days, 6 days, 1 week, 10 days, 2 weeks, 3 weeks, 4 
weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 2 months, 3 
months, 6 months, or more, or any variation thereon. The 
skilled artisan will appreciate that certain factors may influ 
ence the dosage and timing required to effectively treat a 
subject, including but not limited to the severity of the disease 
or disorder, previous treatments, the general health and/orage 
of the subject, and other diseases present. Moreover, treat 
ment of a subject with a therapeutically effective amount of a 
PKC-Linhibitor can include a single treatment or can include 
a series of treatments. 

0243 The polynucleotide PKC-L inhibitors (e.g., interfer 
ing RNA, antisense oligonucleotide, or ribozyme) can be 
introduced (administered) into cells (such as mammalian 
cells) in vitro or in vivo using known techniques, as those 
described herein, to Suppress gene expression. Similarly, 
genetic constructs (e.g., transcription vectors) containing 
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DNA of the invention may be introduced into cells in vitro or 
in Vivo using known techniques, as described herein, for 
transient or stable expression of RNA, to Suppress gene 
expression. When administered to the cells in vivo, the poly 
nucleotide PKC-L inhibitors can be administered to a subject 
systemically (e.g., intravenously), for example, or adminis 
tered locally at the site of the cells (such as the prostate). 
0244. The cells in which the polynucleotide PKC-Linhibi 
tors are introduced may be any cell. Such as a megakaryocyte 
or megakaryocyte progenitor, containing PKC-L mRNA. The 
cells can be primary cells, cultured cells, cells of cell lines, 
etc. In one embodiment, the cells are from prostate. 
0245. As used herein, the terms “subject”, “patient’, and 
“individual are used interchangeably and intended to 
include Such human and non-human mammalian species. 
Likewise, in vitro methods of the present invention can be 
carried out on cells of Such mammalian species. Host cells 
comprising exogenous polynucleotides of the invention may 
be administered to the Subject, and may, for example, be 
autogenic (use of one's own cells), allogenic (from one per 
son to another), or transgenic or Xenogenic (from one mam 
malian species to another mammalian species), relative to the 
Subject. 
0246 The polynucleotide PKC-L inhibitors of the inven 
tion can be inserted into genetic constructs, e.g., viral vectors, 
retroviral vectors, expression cassettes, or plasmid viral vec 
tors, e.g., using methods known in the art, including but not 
limited to those described in Xia et al. (2002), supra. Genetic 
constructs can be delivered to a subject by, for example, 
inhalation, orally, intravenous injection, local administration 
(see U.S. Pat. No. 5,328,470) or by stereotactic injection (see, 
e.g., Chen et al., Proc. Natl. Acad. Sci. USA 91:3054-3057 
(1994)). The pharmaceutical preparation of the delivery vec 
tor can include the vector in an acceptable diluent, or can 
comprise a slow release matrix in which the delivery vehicle 
is imbedded. Alternatively, where the complete delivery vec 
tor can be produced intact from recombinant cells, e.g., ret 
roviral vectors, the pharmaceutical preparation can include 
one or more cells which produce the polynucleotide delivery 
system. 
0247 The polynucleotide PKC-L inhibitors can be small 
hairpin RNAS (shRNAS), and expression constructs engi 
neered to express shRNAs. Transcription of shRNAs is initi 
ated at a polymerase III (pol III) promoter, and is thought to be 
terminated at position 2 of a 4-5-thymine transcription termi 
nation site. Upon expression, shRNAs are thought to fold into 
a stem-loop structure with 3' UU-overhangs; Subsequently, 
the ends of these shRNAs are processed, converting the shR 
NAs into siRNA-like molecules of about 21 nucleotides 
(Brummelkamp et al., Science 296:550-553 (2002); Lee et 
al., (2002), supra; Miyagishi and Taira, Nature Biotechnol. 
20:497-500 (2002); Paddison et al. (2002), supra; Paul 
(2002), supra; Sui (2002) supra; Yu et al. (2002), Supra. 
0248 SiRNAs targeting PKC-L mRNA may be fused to 
other nucleotide molecules, or to polypeptides, in order to 
direct their delivery or to accomplish other functions. Thus, 
for example, fusion proteins comprising a siRNA oligonucle 
otide that is capable of specifically interfering with expres 
sion of PKC-L may comprise affinity tag polypeptide 
sequences, which refers to polypeptides or peptides that 
facilitate detection and isolation of the polypeptide via a 
specific affinity interaction with a ligand. The ligand may be 
any molecule, receptor, counter-receptor, antibody or the like 
with which the affinity tag may interact through a specific 
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binding interaction as provided herein. Such peptides 
include, for example, poly-His or "FLAG” or the like, e.g., the 
antigenic identification peptides described in U.S. Pat. No. 
5,011,912 and in Hoppet al., (Bio/Technology 6:1204, 1988), 
or the XPRESS epitope tag (INVITROGEN, Carlsbad, 
Calif.). The affinity sequence may be a hexa-histidine tag as 
supplied, for example, by a pBAD/H is (INVITROGEN) or a 
pOE-9 vector to provide for purification of the mature 
polypeptide fused to the marker in the case of a bacterial host, 
or, for example, the affinity sequence may be a hemagglutinin 
(HA) tag when a mammalian host, e.g., COS-7 cells, is used. 
The HA tag corresponds to an antibody defined epitope 
derived from the influenza hemagglutinin protein (Wilson et 
al., 1984 Cell 37:767). 
0249. The present invention also relates to vectors and to 
constructs that include or encode polynucleotide PKC 
inhibitors (e.g., siRNA), and in particular to “recombinant 
nucleic acid constructs” that include any nucleic acid Such as 
a DNA polynucleotide segment that may be transcribed to 
yield PKC-L-specific siRNA polynucleotides according to the 
invention as provided above; to host cells which are geneti 
cally engineered with vectors and/or constructs of the inven 
tion and to the production of siRNA polynucleotides, 
polypeptides, and/or fusion proteins of the invention, or frag 
ments or variants thereof, by recombinant techniques. siRNA 
sequences disclosed herein as RNA polynucleotides may be 
engineered to produce corresponding DNA sequences using 
well-established methodologies such as those described 
herein. Thus, for example, a DNA polynucleotide may be 
generated from any siRNA sequence described herein, Such 
that the present siRNA sequences will be recognized as also 
providing corresponding DNA polynucleotides (and their 
complements). These DNA polynucleotides are therefore 
encompassed within the contemplated invention, for 
example, to be incorporated into the Subject invention recom 
binant nucleic acid constructs from which siRNA may be 
transcribed. 

0250. According to the present invention, a vector may 
comprise a recombinant nucleic acid construct containing 
one or more promoters for transcription of an RNA molecule, 
for example, the human U6 snRNA promoter (see, e.g., Miy 
agishi et al., Nat. Biotechnol. 20:497-500 (2002); Lee et al., 
Nat. Biotechnol. 20:500-505 (2002); Paulet al., Nat. Biotech 
mol. 20:505-508 (2002); Grabarek et al., BioTechniques 
34:73544 (2003); see also Sui et al., Proc. Natl. Acad. Sci. 
USA99:5515-20 (2002)). Each strand of a siRNA polynucle 
otide may be transcribed separately each under the direction 
of a separate promoter and then may hybridize within the cell 
to form the siRNA polynucleotide duplex. Each strand may 
also be transcribed from separate vectors (see Lee et al., 
Supra). Alternatively, the sense and antisense sequences spe 
cific for a PKC-L mRNA sequence may be transcribed under 
the control of a single promoter such that the siRNA poly 
nucleotide forms a hairpin molecule (Paul et al., Supra). In 
Such instance, the complementary strands of the siRNA spe 
cific sequences are separated by a spacer that comprises at 
least four nucleotides, but may comprise at least 5, 6, 7, 8, 9. 
10, 11, 12, 14, 16, or 18 or more nucleotides as described 
herein. In addition, siRNAs transcribed under the control of a 
U6 promoter that form a hairpin may have a stretch of about 
four uridines at the 3' end that act as the transcription termi 
nation signal (Miyagishi et al., Supra; Paul et al., Supra). By 
way of illustration, if the target sequence is 19 nucleotides, 
the siRNA hairpin polynucleotide (beginning at the 5' end) 
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has a 19-nucleotide sense sequence followed by a spacer 
(which as two uridine nucleotides adjacent to the 3 end of the 
19-nucleotide sense sequence), and the spacer is linked to a 
19 nucleotide antisense sequence followed by a 4-uridine 
terminator sequence, which results in an overhang. siRNA 
polynucleotides with such overhangs effectively interfere 
with expression of the target polypeptide. A recombinant 
construct may also be prepared using another RNA poly 
merase III promoter, the H1 RNA promoter, that may be 
operatively linked to siRNA polynucleotide specific 
sequences, which may be used for transcription of hairpin 
structures comprising the siRNA specific sequences or sepa 
rate transcription of each strand of a siRNA duplex poly 
nucleotide (see, e.g., Brummelkamp et al., Science 296:550 
53 (2002); Paddison et al., Supra). DNA vectors useful for 
insertion of sequences for transcription of an siRNA poly 
nucleotide include pSUPER vector (see, e.g., Brummelkamp 
et al., supra); p AV vectors derived from pCWRSVN (see, e.g., 
Paulet al., Supra); and plND (see, e.g., Lee et al., Supra), or the 
like. 

0251 Polynucleotide PKC-L inhibitors can be expressed 
in mammalian cells, yeast, bacteria, or other cells under the 
control of appropriate promoters, providing ready systems for 
evaluation of siRNA polynucleotides that are capable of inter 
fering with PKC-L expression as provided herein. Appropriate 
cloning and expression vectors for use with prokaryotic and 
eukaryotic hosts are described, for example, by Sambrook, et 
al., Molecular Cloning: A Laboratory Manual. Third Edition, 
Cold Spring Harbor Laboratory Press, N.Y., (2001). 
0252. The appropriate DNA sequence(s) may be inserted 
into the vector by a variety of procedures. In general, the DNA 
sequence is inserted into an appropriate restriction endonu 
clease site(s) by procedures known in the art. Standard tech 
niques for cloning, DNA isolation, amplification and purifi 
cation, for enzymatic reactions involving DNA ligase, DNA 
polymerase, restriction endonucleases and the like, and Vari 
ous separation techniques are those known and commonly 
employed by those skilled in the art. A number of standard 
techniques are described, for example, in Ausubeletal. (1993 
Current Protocols in Molecular Biology, Greene Publ. Assoc. 
Inc. & John Wiley & Sons, Inc., Boston, Mass.); Sambrooket 
al. (2001 Molecular Cloning. Third Ed., Cold Spring Harbor 
Laboratory, Plainview, N.Y.); Maniatis etal (1982 Molecular 
Cloning, Cold Spring Harbor Laboratory, Plainview, N.Y.); 
and elsewhere. 

0253) The DNA sequence in the expression vector is 
operatively linked to at least one appropriate expression con 
trol sequence (e.g., a promoter or a regulated promoter) to 
direct mRNA synthesis. Representative examples of such 
expression control sequences include LTR or SV40 promoter, 
the E. Colilac or trp, the phage lambda P, promoter and other 
promoters known to control expression of genes in prokary 
otic or eukaryotic cells or their viruses. Promoter regions can 
be selected from any desired gene using CAT (chlorampheni 
col transferase) vectors or other vectors with selectable mark 
ers. Examples of Eukaryotic promoters include CMV imme 
diate early, HSV thymidine kinase, early and late SV40, LTRs 
from retrovirus, and mouse metallothionein-1. Selection of 
the appropriate vector and promoter is well within the level of 
ordinary skill in the art, and preparation of certain particularly 
preferred recombinant expression constructs comprising at 
least one promoter or regulated promoter operably linked to a 
polynucleotide of the invention is described herein. 
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0254 As noted above, in certain embodiments the vector 
may be a viral vector Such as a mammalian viral vector (e.g., 
retrovirus, adenovirus, adeno-associated virus, lentivirus). 
For example, retroviruses from which the retroviral plasmid 
vectors may be derived include, but are not limited to, Molo 
ney Murine Leukemia Virus, spleen necrosis virus, retrovi 
ruses such as Rous Sarcoma Virus, Harvey Sarcoma virus, 
avian leukosis virus, gibbon ape leukemia virus, human 
immunodeficiency virus, adenovirus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 
0255. The viral vector includes one or more promoters. 
Suitable promoters which may be employed include, but are 
not limited to, the retroviral LTR; the SV40 promoter; and the 
human cytomegalovirus (CMV) promoter described in 
Miller, et al., Biotechniques 7: 980-990 (1989), or any other 
promoter (e.g., cellular promoters such as eukaryotic cellular 
promoters including, but not limited to, the histone, pol III, 
and beta-actin promoters). Other viral promoters that may be 
employed include, but are not limited to, adenovirus promot 
ers, adeno-associated virus promoters, thymidine kinase 
(TK) promoters, and B19 parvovirus promoters. The selec 
tion of a suitable promoter will be apparent to those skilled in 
the art from the teachings contained herein, and may be from 
among either regulated promoters (e.g., tissue-specific or 
inducible promoters) or promoters as described above). A 
tissue-specific promoter allows preferential expression of the 
polynucleotide PKC-L inhibitor in a given target tissue, 
thereby avoiding expression in other tissues. The majority of 
studies in this field to date have utilized the promoter and 
enhancer for prostate specific antigen (PSA) (Martiniello 
Wilks et al., Hum. Gene Ther. 9 (11): 1617-1626, 1998). 
Other examples of prostate tissue-specific promoters have 
been reported, including the promoters for probasin (Yan et 
al., Prostate, 32 (2): 129-139, 1997: Matusik, U.S. Pat. No. 
5,783,681, Jul. 21, 1998) and prostatic acid phosphatase (Ze 
livianski et al., Biochem. Biophys. Res. Commun., 245(1): 
108-112, 1998). 
0256 In another aspect, the present invention relates to 
host cells containing the above described recombinant con 
structs. Host cells are genetically engineered/modified (trans 
duced, transformed or transfected) with the vectors and/or 
expression constructs of this invention that may be, for 
example, a cloning vector, a shuttle vector, or an expression 
construct. The vector or construct may be, for example, in the 
form of a plasmid, a viral particle, a phage, etc. The engi 
neered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, 
selecting transformants or amplifying particular genes Such 
as genes encoding siRNA polynucleotides or fusion proteins 
thereof. The culture conditions for particular host cells 
selected for expression, such as temperature, pH and the like, 
will be readily apparent to the ordinarily skilled artisan. 
0257 The host cell can be a higher eukaryotic cell, such as 
a mammalian cell, or a lower eukaryotic cell. Such as a yeast 
cell, or the host cell can be a prokaryotic cell. Such as a 
bacterial cell. Representative examples of appropriate host 
cells according to the present invention include, but need not 
be limited to, bacterial cells, such as E. coli, Streptomyces, 
Salmonella typhimurium; fungal cells, such as yeast; insect 
cells, such as Drosophila S2 and Spodoptera Sf9; animal 
cells, such as CHO, COS or 293 cells; adenoviruses; plant 
cells, or any Suitable cell already adapted to in vitro propaga 
tion or so established de novo. 
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0258 Various mammalian cell culture systems can also be 
employed to produce polynucleotide PKC-L inhibitors from 
recombinant nucleic acid constructs of the present invention. 
The invention is therefore directed in part to a method of 
producing a polynucleotide. Such as an siRNA, by culturing a 
host cell comprising a recombinant nucleic acid construct that 
comprises at least one promoter operably linked to a poly 
nucleotide PKC-L inhibitor. In certain embodiments, the pro 
moter may be a regulated promoter as provided herein, for 
example a tetracycline-repressible promoter. In certain 
embodiments the recombinant expression construct is a 
recombinant viral expression construct as provided herein. 
Examples of mammalian expression systems include the 
COS-7 lines of monkey kidney fibroblasts, described by 
Gluzman, Cell 23:175 (1981), and other cell lines capable of 
expressing a compatible vector, for example, the C127, 3T3, 
CHO, HeLa, HEK, and BHK cell lines. Mammalian expres 
sion vectors will comprise an origin of replication, a suitable 
promoter and enhancer, and also any necessary ribosome 
binding sites, polyadenylation site, splice donorand acceptor 
sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences, for example as described herein 
regarding the preparation of recombinant polynucleotide 
constructs. DNA sequences derived from the SV40 splice, 
and polyadenylation sites may be used to provide the required 
nontranscribed genetic elements. Introduction of the con 
struct into the host cell can be effected by a variety of methods 
with which those skilled in the art will be familiar, including 
but not limited to, for example, liposomes including cationic 
liposomes, calcium phosphate transfection, DEAE-Dextran 
mediated transfection, or electroporation (Davis et al., 1986 
Basic Methods in Molecular Biology), or other suitable tech 
n1due. 
0259. The expressed polynucleotides may be useful in 
intact host cells; in intact organelles such as cell membranes, 
intracellular vesicles or other cellular organelles; or in dis 
rupted cell preparations including but not limited to cell 
homogenates or lysates, microsomes, uni- and multilamellar 
membrane vesicles or other preparations. Alternatively, 
expressed polynucleotides can be recovered and purified 
from recombinant cell cultures by methods including ammo 
nium Sulfate or ethanol precipitation, acid extraction, anion or 
cation exchange chromatography, phosphocellulose chroma 
tography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin 
chromatography. Finally, high performance liquid chroma 
tography (HPLC) can be employed for final purification 
steps. 
0260. In general, the target nucleic acid is DNA or RNA. 
However, inventive methods may employ, for example, 
samples that contain DNA, or DNA and RNA, including 
messenger RNA, wherein DNA or RNA may be single 
stranded or double stranded, or a DNA-RNA hybrid may be 
included in the sample. A mixture of nucleic acids may also 
be employed. The specific nucleic acid sequence to be 
detected may be a fraction of a larger molecule or can be 
present initially as a discrete molecule, so that the specific 
sequence constitutes the entire nucleic acid. It is not neces 
sary that the sequence to be studied be present initially in a 
pure form; the nucleic acid may be a minor fraction of a 
complex mixture. Such as contained in whole human DNA. 
The nucleic acid-containing sample used for determination of 
the sensitivity of the target cells to radiation therapy may be 
extracted by a variety of techniques such as that described by 
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Sambrook, et al. (Molecular Cloning: A Laboratory Manual, 
Cold Spring Harbor, N.Y., 1989; incorporated in its entirety 
herein by reference). 
0261 Cells expressing the target nucleic acid isolated 
from a Subject can be obtained in a biological specimen from 
the subject. The cells, or nucleic acid, can be isolated from 
tumor tissue, blood, plasma, serum, lymph, lymph nodes, 
spleen, bone marrow, or any other biological specimen con 
taining the target nucleic acid. Tumor tissue, blood, plasma, 
serum, lymph, spleen, and bone marrow are obtained by 
various medical procedures known to those of skill in the art. 
0262 The inventive methods are useful for producing a 
clinical response to treatment of prostate cancer or other cell 
proliferation disorders. A cell proliferative disorder as 
described herein may be a neoplasm. Such neoplasms are 
either benign or malignant. The term “neoplasm' refers to a 
new, abnormal growth of cells or a growth of abnormal cells 
that reproduce faster than normal. A neoplasm creates an 
unstructured mass (a tumor) which can be either benign or 
malignant. The term “benign refers to a tumor that is non 
cancerous, e.g., its cells do not invade Surrounding tissues or 
metastasize to distant sites. The term “malignant refers to a 
tumor that is metastatic, invades contiguous tissue or no 
longer under normal cellular growth control. 
0263. As used herein, “a clinical response' is the response 
of a subject to modulation of the gene of interest. Criteria for 
determining a response to therapy are widely accepted and 
enable comparisons of the efficacy alternative treatments (see 
Slapak and Kufe, Principles of Cancer Therapy, in Harri 
sons's Principles of Internal Medicine, 13" edition, eds. Issel 
bacher et al., McGraw-Hill, Inc. 1994). A complete response 
(or complete remission) is the disappearance of all detectable 
malignant disease. A partial response is an approximately 50 
percent decrease in the product of the greatest perpendicular 
diameters of one or more lesions. There can be no increase in 
size of any lesion or the appearance of new lesions. Progres 
sive disease means at least an approximately 25 percent 
increase in the product of the greatest perpendicular diameter 
of one lesion or the appearance of new lesions. The response 
to treatment is evaluated after the subjects had completed 
therapy. 
0264. As used herein, the terms “administer”, “introduce”, 
“apply”, “treat”, “transplant”, “implant”, “deliver, and 
grammatical variations thereof, are used interchangeably to 
provide PKC-Linhibitors to target cells in vitro (e.g. ex vivo) 
or in vivo, or provide genetically modified (engineered) cells 
of the subject invention to a subject. 
0265. As used herein, the term “co-administration' and 
variations thereof refers to the administration of two or more 
agents simultaneously (in one or more preparations), or con 
secutively. For example, one or more types of genetically 
modified cells of the invention can be co-administered with 
other agents. 
0266 PKC-L inhibitors (also referred to herein as “active 
compounds’) can be incorporated into pharmaceutical com 
positions Suitable for administration. Such compositions 
typically comprise the PKC-L-inhibiting nucleic acid mol 
ecule, protein, orantibody and a pharmaceutically acceptable 
carrier. As used herein the language “pharmaceutically 
acceptable carrier is intended to include any and all solvents, 
dispersion media, coatings, antibacterial and antifungal 
agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. The use of 
Such media and agents for pharmaceutically active Substances 
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is well known in the art. Except insofar as any conventional 
media or agent is incompatible with the active compound, use 
thereof in the compositions is contemplated. Supplementary 
active compounds can also be incorporated into the compo 
sitions. 

0267 A pharmaceutical composition of the invention is 
formulated to be compatible with its intended route of admin 
istration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, Subcutaneous, oral 
(e.g., inhalation), transdermal (topical), transmucosal, and 
rectal administration. Solutions or Suspensions used for 
parenteral, intradermal, or Subcutaneous application can 
include the following components: a sterile diluent Such as 
water for injection, Saline Solution, fixed oils, polyethylene 
glycols, glycerine, propylene glycol or other synthetic Sol 
vents; antibacterial agents such as benzyl alcohol or methyl 
parabens; antioxidants such as ascorbic acid or sodium 
bisulfite; chelating agents such as ethylenediaminetetraacetic 
acid; buffers such as acetates, citrates or phosphates and 
agents for the adjustment oftonicity Such as Sodium chloride 
or dextrose. pH can be adjusted with acids or bases, such as 
hydrochloric acid or sodium hydroxide. The parenteral prepa 
ration can be enclosed in ampoules, disposable Syringes or 
multiple dose vials made of glass or plastic. 
0268 Pharmaceutical compositions suitable for injectable 
use include sterile aqueous Solutions (where water soluble) or 
dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For 
intravenous administration, Suitable carriers include physi 
ological saline, bacteriostatic water, Cremophor EL (BASF: 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all 
cases, the composition must be sterile and should be fluid to 
the extent that easy syringability exists. It must be stable 
under the conditions of manufacture and storage and must be 
preserved against the contaminating action of microorgan 
isms such as bacteria and fungi. The carrier can be a solvent 
or dispersion medium containing, for example, water, etha 
nol, polyol (for example, glycerol, propylene glycol, and 
liquid polyethylene glycol, and the like), and Suitable mix 
tures thereof. The proper fluidity can be maintained, for 
example, by the use of a coating Such as lecithin, by the 
maintenance of the required particle size in the case of dis 
persion and by the use of surfactants. Prevention of the action 
of microorganisms can be achieved by various antibacterial 
and antifungal agents, for example, parabens, chlorobutanol, 
phenol, ascorbic acid, thimerosal, and the like. In many cases, 
it will be preferable to include isotonic agents, for example, 
Sugars, polyalcohols such as mannitol, Sorbitol, Sodium chlo 
ride in the composition. Prolonged absorption of the inject 
able compositions can be brought about by including in the 
composition an agent which delays absorption, for example, 
aluminum monostearate and gelatin. 
0269 Sterile injectable solutions can be prepared by 
incorporating the active compound in the required amount in 
an appropriate solvent with one or a combination of ingredi 
ents enumerated above, as required, followed by filtered ster 
ilization. Generally, dispersions are prepared by incorporat 
ing the active compound into a sterile vehicle which contains 
a basic dispersion medium and the required other ingredients 
from those enumerated above. In the case of sterile powders 
for the preparation of sterile injectable solutions, the pre 
ferred methods of preparation are vacuum drying and freeze 
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drying which yields a powder of the active ingredient plus any 
additional desired ingredient from a previously sterile-fil 
tered solution thereof. 
0270. Oral compositions generally include an inert diluent 
or an edible carrier. They can be enclosed in gelatin capsules 
or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated 
with excipients and used in the form of tablets, troches, or 
capsules. Oral compositions can also be prepared using a fluid 
carrier for use as a mouthwash, wherein the compound in the 
fluid carrier is applied orally and swished and expectorated or 
Swallowed. Pharmaceutically compatible binding agents, 
and/or adjuvant materials can be included as part of the com 
position. The tablets, pills, capsules, troches and the like can 
contain any of the following ingredients, or compounds of a 
similar nature: a binder Such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or 
lactose, a disintegrating agent such as alginic acid, Primogel, 
or corn starch; a lubricant such as magnesium Stearate or 
Sterotes; a glidant Such as colloidal silicon dioxide; a Sweet 
ening agent such as Sucrose or saccharin; or a flavoring agent 
Such as peppermint, methyl salicylate, or orange flavoring. 
For administration by inhalation, the compounds are deliv 
ered in the form of an aerosol spray from pressured container 
or dispenser which contains a Suitable propellant, e.g., a gas 
Such as carbon dioxide, or a nebulizer. 
0271 Systemic administration can also be by transmu 
cosal or transdermal means. For transmucosal or transdermal 
administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are 
generally known in the art, and include, for example, for 
transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives. Transmucosal administration can be 
accomplished through the use of nasal sprays or Supposito 
ries. For transdermal administration, the active compounds 
are formulated into ointments, salves, gels, or creams as gen 
erally known in the art. 
0272. The compounds can also be prepared in the form of 
Suppositories (e.g., with conventional Suppository bases Such 
as cocoa butter and other glycerides) or retention enemas for 
rectal delivery. 
0273. In one embodiment, the active compounds are pre 
pared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated 
delivery systems. Biodegradable, biocompatible polymers 
can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic 
acid. Methods for preparation of such formulations will be 
apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova 
Pharmaceuticals, Inc. Liposomal Suspensions (including 
liposomes targeted to target cells with monoclonal antibod 
ies) can also be used as pharmaceutically acceptable carriers. 
These can be prepared according to methods known to those 
skilled in the art, for example, as described in U.S. Pat. No. 
4,522,811. 
0274. It is especially advantageous to formulate oral or 
parenteral compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as 
used herein refers to physically discrete units Suited as unitary 
dosages for the Subject to be treated; each unit containing a 
predetermined quantity of active compound calculated to pro 
duce the desired therapeutic effect in association with the 
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required pharmaceutical carrier. The specification for the dos 
age unit forms of the invention are dictated by and directly 
dependent on the unique characteristics of the active com 
pound and the particular therapeutic effect to be achieved, and 
the limitations inherent in the art of compounding Such an 
active compound for the treatment of individuals. 
0275. The pharmaceutical compositions can be included 
in a container, pack, or dispenser together with instructions 
for administration. 
0276 Screening Assays. The invention provides a method 
(also referred to hereinas a 'screening assay) for identifying 
PKC-L inhibitors, i.e., candidate or test compounds or agents 
(e.g., peptides, peptidomimetics, Small molecules or other 
drugs) that bind to the PKC-L protein or have a stimulatory or 
inhibitory effect on, for example, the PKC-L gene expression 
or PKC-L gene activity. Such identified compounds may be 
useful for the modulation of drug resistance. In one embodi 
ment, the invention provides assays for Screening candidate 
or test compounds which bind to or modulate the activity of 
the target gene protein or polypeptide or biologically active 
portion thereof. The test compounds of the present invention 
can be obtained using any of the numerous approaches in 
combinatorial library methods known in the art, including: 
biological libraries; natural products libraries; spatially 
addressable parallel solid phase or solution phase libraries: 
synthetic library methods requiring deconvolution; the one 
bead one-compound library method; and synthetic library 
methods using affinity chromatography selection. The bio 
logical library approach is limited to peptide libraries, while 
the other approaches are applicable to peptide, non-peptide 
oligomer or Small molecule libraries of compounds (Lam 
(1997) Anticancer Drug Des. 12:145). 
0277 Examples of methods for the synthesis of molecular 
libraries can be found in the art, for example in: DeWitt et al. 
Proc. Natl. Acad. Sci. USA, 1993, 90:6909; Erb et al. Proc. 
Natl. Acad. Sci. USA, 1994, 91:11422, Zuckermann et al. J. 
Med. Chem., 1994, 37:2678; Cho et al. Science, 1993, 261: 
1303; Carrell et al. Angew. Chem. Int. Ed. Engl., 1994, 
33:2059; Carell et al. Angew. Chem. Int. Ed. Engl., 1994, 
33:2061; and Gallop et al. J. Med. Chem., 1994, 37:1233. 
0278 Libraries of compounds may be presented in solu 
tion (e.g., Houghten Bio/Techniques, 1992, 13:412–421), or 
on beads (Lam Nature, 1991, 354:82-84), chips (Fodor 
Nature, 1993, 364:555-556), bacteria (U.S. Pat. No. 5,223, 
409), spores (U.S. Pat. Nos. 5,571,698; 5.403.484; and 5,223, 
409), plasmids (Cullet al. Proc. Natl. Acad. Sci. USA, 1992, 
89:1865-1869) or on phage (Scott and Smith Science, 1990, 
249:386-390; Devlin Science, 1990, 249:404–406; Cwirla et 
al. Proc. Natl. Acad. Sci., 1990, 87:6378-6382; and Felici J. 
Mol: Biol., 1991, 222:301-310). 
0279. In one embodiment, an assay is a cell-based assay in 
which a cell which expresses the target gene protein, or a 
biologically active portion thereof, is contacted with a test 
compound and the ability of the test compound to bind to the 
target gene protein is determined. The cell, for example, can 
be a yeast cellor a cell of mammalian origin. Determining the 
ability of the test compound to bind to the target gene protein 
can be accomplished, for example, by coupling the test com 
pound with a radioisotope or enzymatic label Such that bind 
ing of the test compound to the target gene protein or biologi 
cally active portion thereof can be determined by detecting 
the labeled compound in a complex. For example, test com 
pounds can be labeled with 'I, C, C, or H, either 
directly or indirectly, and the radioisotope detected by direct 
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counting of radioemmission or by Scintillation counting. 
Alternatively, test compounds can be enzymatically labeled 
with, for example, horseradish peroxidase, alkaline phos 
phatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate Substrate to 
product. In a preferred embodiment, the assay comprises 
contacting a cell which expresses the target gene protein, or a 
biologically active portion thereof, with a known compound 
which binds the target gene to form an assay mixture, con 
tacting the assay mixture with a test compound, and deter 
mining the ability of the test compound to interact with the 
target gene protein, wherein determining the ability of the test 
compound to interact with the target gene protein comprises 
determining the ability of the test compound to preferentially 
bind to the target gene or a biologically active portion thereof 
as compared to the known compound. 
0280. In another embodiment, an assay is a cell-based 
assay comprising contacting a cell expressing the target gene 
protein, or a biologically active portion thereof, with a test 
compound and determining the ability of the test compound 
to modulate (e.g., stimulate or inhibit) the activity of the target 
gene protein or biologically active portion thereof. Determin 
ing the ability of the test compound to modulate the activity of 
the target gene or a biologically active portion thereof can be 
accomplished, for example, by determining the ability of the 
target gene protein to bind to or interact with the target gene 
target molecule. As used herein, a “target molecule' is a 
molecule with which the target gene protein binds or interacts 
in nature, for example, a molecule in the nucleus or cytoplasm 
of a cell which expresses the target gene protein. The target 
gene target molecule can be a non-target gene molecule or the 
target gene protein or polypeptide. The target, for example, 
can be a second intracellular protein which has catalytic activ 
ity, a protein which naturally binds to the target gene, or a 
protein which facilitates the association of DNA with the 
target gene. 
0281) Determining the ability of the target gene protein to 
bind to or interact with the target gene target molecule can be 
accomplished by one of the methods described above for 
determining direct binding. In a preferred embodiment, deter 
mining the ability of the target gene protein to bind to or 
interact with the target gene target molecule can be accom 
plished by determining the activity of the target molecule or 
detecting a cellular response, for example, cell Survival or cell 
proliferation in the presence of a chemotherapeutic drug. 
0282. In yet another embodiment, an assay of the present 
invention is a cell-free assay comprising contacting the target 
gene protein or biologically active portion thereof with a test 
compound and determining the ability of the test compound 
to bind to the target gene protein orbiologically active portion 
thereof. Binding of the test compound to the target gene 
protein can be determined either directly or indirectly as 
described above. In a preferred embodiment, the assay 
includes contacting the target gene protein or biologically 
active portion thereof with a known compound which binds 
the target gene to forman assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of 
the test compound to interact with the target gene protein, 
wherein determining the ability of the test compound to inter 
act with the target gene protein comprises determining the 
ability of the test compound to preferentially bind to the target 
gene or biologically active portion thereofas compared to the 
known compound. 
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0283. In another embodiment, an assay is a cell-free assay 
comprising contacting the target gene protein or biologically 
active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g., stimulate or 
inhibit) the activity of the target gene protein or biologically 
active portion thereof. Determining the ability of the test 
compound to modulate the activity of the target gene can be 
accomplished, for example, by determining the ability of the 
target gene protein to bind to the target gene target molecule 
by one of the methods described above for determining direct 
binding. In an alternative embodiment, determining the abil 
ity of the test compound to modulate the activity of the target 
gene can be accomplished by determining the ability of the 
target gene protein further modulate the target gene target 
molecule. For example, the catalytic/enzymatic activity of the 
target molecule on an appropriate Substrate can be deter 
mined as previously described. 
0284. In yet another embodiment, the cell-free assay com 
prises contacting the target gene protein orbiologically active 
portion thereof with a known compound which binds the 
target gene to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of 
the test compound to interact with the target gene protein, 
wherein determining the ability of the test compound to inter 
act with the target gene protein comprises determining the 
ability of the target gene protein to preferentially bind to or 
modulate the activity of the target gene target molecule. 
0285. The cell-free assays of the present invention are 
amenable to use of both native and variant forms (e.g., peptide 
fragments and fusion proteins) of the target gene. In the case 
of cell-free assays comprising a hydrophobic form of the 
target gene, it may be desirable to utilize a solubilizing agent 
Such that the hydrophobic form of the target gene is main 
tained in Solution. Examples of Such solubilizing agents 
include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-meth 
ylglucamide, decanoyl-N-methylglucamide, Triton RX-100, 
Triton RX-114. Thesit(R), Isotridecypoly(ethylene glycol eth 
er)n, 3-(3-cholamidopropyl)dimethylamminio-1-propane 
sulfonate (CHAPS), 3-(3-cholamidopropyl)dimethylam 
minio-2-hydroxy-1-propane sulfonate (CHAPSO), or 
N-dodecyl-N,N-dimethyl-3-ammonio-1-propane sulfonate. 
0286. In more than one embodiment of the above assay 
methods of the present invention, it may be desirable to 
immobilize either the target gene or its target molecule to 
facilitate separation of complexed from uncomplexed forms 
of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to the 
target gene, or interaction of the target gene with a target 
molecule in the presence and absence of a candidate com 
pound, can be accomplished in any vessel Suitable for con 
taining the reactants. Examples of Such vessels include 
microtitre plates, test tubes, and micro-centrifuge tubes. In 
one embodiment, a fusion protein can be provided which adds 
a domain that allows one or both of the proteins to be bound 
to a matrix. For example, glutathione-S-transferase/target 
gene fusion proteins or glutathione-S-transferase/target 
fusion proteins can be adsorbed onto glutathione Sepharose 
beads (Sigma Chemical; St. Louis, Mo.) or glutathione 
derivatized microtitre plates, which are then combined with 
the test compound or the test compound and either the non 
adsorbed target protein or the target gene protein, and the 
mixture incubated under conditions conducive to complex 
formation (e.g., at physiological conditions for salt and pH). 
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Following incubation, the beads or microtitre plate wells are 
washed to remove any unbound components, the matrix 
immobilized in the case of beads, complex determined either 
directly or indirectly, for example, as described above. Alter 
natively, the complexes can be dissociated from the matrix, 
and the level of the target gene binding or activity determined 
using standard techniques. 
0287. Other techniques for immobilizing proteins on 
matrices can also be used in the Screening assays of the 
invention. For example, either the target gene or its target 
molecule can be immobilized utilizing conjugation of biotin 
and Streptavidin. Biotinylated target gene or target molecules 
can be prepared from biotin-NHS (N-hydroxy-succinimide) 
using techniques well known in the art (e.g., biotinylation kit, 
Pierce Chemicals; Rockford, Ill.), and immobilized in the 
wells of streptavidin-coated 96 well plates (Pierce Chemical). 
Alternatively, antibodies reactive with the target gene or tar 
get molecules but which do not interfere with binding of the 
target gene protein to its target molecule can be derivatized to 
the wells of the plate, and unbound target or the target gene 
trapped in the wells by antibody conjugation. Methods for 
detecting Such complexes, in addition to those described 
above for the GST-immobilized complexes, include immu 
nodetection of complexes using antibodies reactive with the 
target gene or target molecule, as well as enzyme-linked 
assays which rely on detecting an enzymatic activity associ 
ated with the target gene or target molecule. 
0288. In another embodiment, modulators of the target 
gene expression are identified in a method in which a cell is 
contacted with a candidate compound and the expression of 
the target gene (mRNA or protein, or the copy number of the 
target gene) in the cell is determined. The level of expression 
of the target gene in the presence of the candidate compound 
is compared to the level of expression of the target gene in the 
absence of the candidate compound. The candidate com 
pound can then be identified as a modulator of the target gene 
expression based on this comparison. For example, when 
expression of the target gene mRNA or protein is greater 
(statistically significantly greater) in the presence of the can 
didate compound than in its absence, the candidate compound 
is identified as a stimulator of the target gene mRNA or 
protein expression. Alternatively, when expression of the tar 
get gene mRNA or protein is less (statistically significantly 
less) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as an inhibitor 
of the target gene mRNA or protein expression. The level of 
the target gene mRNA or protein expression in the cells, or the 
number of the target gene copies per cell can be determined 
by methods described herein for detecting the target gene 
genomic DNA, mRNA, or protein. 
0289 Target gene proteins can be used as “bait proteins’ 
in a two-hybridassay or three hybridassay (see, e.g., U.S. Pat. 
No. 5,283,317; Zervos et al. Cell, 1993, 72:223-232; Madura 
et al. J. Biol. Chem., 1993, 268: 12046-12054: Baitel et al. 
Bio/Techniques, 1993, 14:920-924; Iwabuchi et al. Onco 
gene, 1993, 8:1693-1696; and WO94/10300), to identify 
other proteins, which bind to or interact with the target gene 
(“target gene-binding proteins' or “target gene-bp’) and 
modulate the target gene activity. 
0290 The two-hybrid system is based on the modular 
nature of most transcription factors, which consist of sepa 
rable DNA-binding and activation domains. Briefly, the assay 
utilizes two different DNA constructs. In one construct, the 
gene that codes for the target gene is fused to a gene encoding 
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the DNA binding domain of a known transcription factor 
(e.g., GAL-4). In the other construct, a DNA sequence, from 
a library of DNA sequences, that encodes an unidentified 
protein (“prey” or “sample') is fused to a gene that codes for 
the activation domain of the known transcription factor. If the 
“bait' and the “prey’ proteins are able to interact, in vivo, 
forming the target gene-dependent complex, the DNA-bind 
ing and activation domains of the transcription factor are 
brought into close proximity. This proximity allows tran 
Scription of a reporter gene (e.g., Lac Z) which is operably 
linked to a transcriptional regulatory site responsive to the 
transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcrip 
tion factor can be isolated and used to obtain the cloned gene 
which encodes the protein which interacts with the target 
gene. 
0291. This invention further pertains to novel agents iden 

tified by the above-described screening assays and uses 
thereof for treatments as described herein. 
0292 Predictive Medicine. The present invention also per 
tains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitor 
ing clinical trials are used for prognostic (predictive) pur 
poses to thereby treat an individual prophylactically. Accord 
ingly, one aspect of the present invention relates to diagnostic 
assays for determining the target gene protein and/or nucleic 
acid expression as well as the target gene activity, in the 
context of a biological sample (e.g., blood, serum, cells, tis 
sue) to thereby determine whether an individual is afflicted 
with a disease or disorder, or is at risk of developing a disor 
der, associated with aberrant target gene expression or activ 
ity (e.g., altered drug resistance). The invention also provides 
for prognostic (or predictive) assays for determining whether 
an individual is at risk of developing a disorder associated 
with the target gene protein, nucleic acid expression or activ 
ity (e.g., altered drug resistance). For example, mutations in 
the target gene can be assayed in a biological sample. Such 
assays can be used for prognostic or predictive purpose to 
thereby prophylactically treat an individual prior to the onset 
of a disorder characterized by or associated with the target 
gene protein, nucleic acid expression or activity. For example, 
because prostate cancer is associated with instances where 
the PKC-L is expressed at a higher level in cells than normal, 
expression of the PKC-L target gene can be used as an indi 
cator of prostate cancer. 
0293 Another aspect of the invention provides methods 
for determining the target gene protein, nucleic acid expres 
sion or the target gene activity in an individual to thereby 
select appropriate therapeutic or prophylactic agents for that 
individual (referred to herein as “pharmacogenomics”). Phar 
macogenomics allows for the selection of agents (e.g., drugs) 
for therapeutic or prophylactic treatment of an individual 
based on the genotype of the individual (e.g., the genotype of 
the individual examined to determine the ability of the indi 
vidual to respond to a particular agent). 

Diagnostic Assays. 

0294 The invention provides a method of assessing 
expression, especially undesirable expression, of a cellular 
target gene. Undesirable (e.g., excessive) expression may 
indicate the presence, persistence or reappearance of prostate 
cancer. More generally, aberrant expression may indicate the 
occurrence of a deleterious or disease-associated phenotype 
contributed to by the target gene. 
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0295) An exemplary method for detecting the presence or 
absence of the target gene in a biological sample involves 
obtaining a biological sample (preferably from a body site 
implicated in a possible diagnosis of diseased or malignant 
tissue) from a test Subject and contacting the biological 
sample with a compound oran agent capable of detecting the 
target gene protein or nucleic acid (e.g., mRNA, genomic 
DNA) that encodes the target gene protein Such that the pres 
ence of the target gene is detected in the biological sample. 
The presence and/or relative abundance of the target gene 
indicates aberrant or undesirable expression of a cellular the 
target gene, and correlates with the occurrence in situ of 
prostate cancer. 
0296. A preferred agent for detecting the target gene 
mRNA or genomic DNA is a labeled nucleic acid probe 
capable of hybridizing to the target gene mRNA or genomic 
DNA. The nucleic acid probe can be, for example, a full 
length the target gene nucleic acid, or a portion thereof. Such 
as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 
nucleotides in length and sufficient to specifically hybridize 
under stringent conditions to the target gene mRNA or 
genomic DNA. Other suitable probes for use in the diagnostic 
assays of the invention are described herein. 
0297. A preferred agent for detecting the target gene pro 
tein is an antibody capable of binding to the target gene 
protein, preferably an antibody with a detectable label. Anti 
bodies can be polyclonal, or more preferably, monoclonal. An 
intact antibody, or a fragment thereof (e.g., Fab or F(ab')) can 
be used. The term “labeled, with regard to the probe or 
antibody, is intended to encompass direct labeling of the 
probe or antibody by coupling (i.e., physically linking) a 
detectable substance to the probe or antibody, as well as 
indirect labeling of the probe or antibody by reactivity with 
another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluo 
rescently labeled secondary antibody and end-labeling of a 
DNA probe with biotin such that it can be detected with 
fluorescently labeled streptavidin. The term “biological 
sample' is intended to include tissues, cells and biological 
fluids isolated from a subject, as well as tissues, cells and 
fluids present within a subject. That is, the detection method 
of the invention can be used to detect the target gene mRNA, 
protein, or genomic DNA in a biological sample in vitro as 
well as in vivo. For example, in vitro techniques for detection 
of the target gene mRNA include Northern hybridizations and 
in situ hybridizations. In vitro techniques for detection of the 
target gene protein include enzyme linked immunosorbent 
assays (ELISAS), Western blots, immunoprecipitations and 
immunofluorescence. In vitro techniques for detection of the 
target gene genomic DNA include Southern hybridizations. 
0298. In one embodiment, the biological sample contains 
protein molecules from the test subject. Alternatively, the 
biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A 
preferred biological sample is a human serum isolated by 
conventional means from a Subject. 
0299. In another embodiment, the methods further involve 
obtaining a control biological sample from a control Subject, 
contacting the control sample with a compound or agent 
capable of detecting the target gene protein, mRNA, or 
genomic DNA, such that the presence of the target gene 
protein, mRNA or genomic DNA is detected in the biological 
sample, and comparing the presence of the target gene pro 
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tein, mRNA or genomic DNA in the control sample with the 
presence of the target gene protein, mRNA or genomic DNA 
in the test sample. 
0300. The invention also encompasses kits for detecting 
the presence of the target gene in a biological sample (a test 
sample). Such kits can be used to determine if a Subject is 
Suffering from or is at increased risk of developing a disorder 
associated with aberrant expression of the target gene (e.g., 
the presence of a drug resistance cancer). For example, the kit 
can comprise a labeled compound or agent capable of detect 
ing the target gene protein or mRNA in a biological sample 
and means for determining the amount of the target gene in 
the sample (e.g., an anti-target gene antibody or an oligo 
nucleotide probe which binds to DNA encoding the target 
gene). Kits may also include instruction for observing that the 
tested Subject is suffering from or is at risk of developing a 
disorder associated with aberrant expression of the target 
gene if the amount of the target gene protein or mRNA is 
above or below a normal level. 

0301 For antibody-based kits, the kit may comprise, for 
example: (1) a first antibody (e.g., attached to a solid Support) 
which binds to the target gene protein; and, optionally, (2) a 
second, different antibody which binds to the target gene 
protein or the first antibody and is conjugated to a detectable 
agent. 
0302 For oligonucleotide-based kits, the kit may com 
prise, for example: (1) a oligonucleotide, e.g., a detectably 
labeled oligonucleotide, which hybridizes to the target gene 
nucleic acid sequence or (2) a pair of primers useful for 
amplifying the target gene nucleic acid molecule. 
0303. The kit may also comprise, e.g., a buffering agent, a 
preservative, or a protein stabilizing agent. The kit may also 
comprise components necessary for detecting the detectable 
agent (e.g., an enzyme or a Substrate). The kit may also 
contain a control sample or a series of control samples which 
can be assayed and compared to the test sample contained. 
Each component of the kit is usually enclosed within an 
individual container and all of the various containers are 
within a single package along with instructions for observing 
whether the tested subject is suffering from or is at risk of 
developing a disorder associated with aberrant expression of 
the target gene. 
0304 Pharmacogenomics. Agents, or modulators which 
have a stimulatory or inhibitory effect on the target gene 
activity (e.g., PKC-L) as identified by a screening assay can be 
administered to individuals to treat (prophylactically orthera 
peutically) disorders (e.g., prostate cancer) associated with 
aberrant target gene activity. In conjunction with Such treat 
ment, the pharmacogenomics (i.e., the study of the relation 
PKC- between an individual's genotype and that individual's 
response to a foreign compound or drug) of the individual 
may be considered. Differences in metabolism of therapeu 
tics can lead to severe toxicity or therapeutic failure by alter 
ing the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics 
of the individual permits the selection of effective agents 
(e.g., drugs) for prophylactic or therapeutic treatments based 
on a consideration of the individual's genotype. Such phar 
macogenomics can further be used to determine appropriate 
dosages and therapeutic regimens. Accordingly, the activity 
of the target gene protein, expression of the target gene 
nucleic acid, or mutation content of the target genes in an 
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individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the indi 
vidual. 
0305 Pharmacogenomics deals with clinically significant 
hereditary variations in the response to drugs due to altered 
drug disposition and abnormal action in affected persons. 
See, e.g., Linder, Clin. Chem., 1997, 43(2): 254-266. In gen 
eral, two types of pharmacogenetic conditions can be differ 
entiated. Genetic conditions transmitted as a single factor 
altering the way drugs act on the body (altered drug action) or 
genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These 
pharmacogenetic conditions can occur either as rare defects 
or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase deficiency (G6PD) is a common inherited 
enzymopathy in which the main clinical complication is 
haemolysis after ingestion of oxidant drugs (anti-malarials, 
Sulfonamides, analgesics, nitrofurans). 
0306 Thus, the activity of the target gene product (PKC 
U), expression of the target gene nucleic acid, or mutation 
content of the target genes in an individual can be determined 
to thereby select appropriate agent(s) for therapeutic or pro 
phylactic treatment of the individual. In addition, pharmaco 
genetic studies can be used to apply genotyping of polymor 
phic alleles encoding drug-metabolizing enzymes to the 
identification of an individual’s drug responsiveness pheno 
type. This knowledge, when applied to dosing or drug selec 
tion, can avoid adverse reactions or therapeutic failure and 
thus enhance therapeutic or prophylactic efficiency when 
treating a subject with the target gene modulator, Such as a 
modulator identified by one of the exemplary Screening 
assays described herein. 
(0307 Monitoring of Effects During Clinical Trials. Moni 
toring the influence of agents (e.g., drugs, compounds) on the 
expression or activity of the target gene (e.g., the ability to 
modulate the PKC- phenotype of a cell) can be applied not 
only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a 
screening assay to decrease the target gene expression, pro 
tein levels, or downregulate the target gene activity, can be 
monitored in clinical trails of Subjects exhibiting increased 
target gene expression, protein levels, or upregulated target 
gene activity. 
0308 Alternatively, the effectiveness of an agent deter 
mined by a screening assay to increase the target gene expres 
Sion, protein levels, or upregulate target gene activity (e.g., to 
decrease megakaryocyte production), can be monitored in 
clinical trials of compounds designed to increase the target 
gene expression, protein levels, or upregulate target gene 
activity. In Such clinical trials, the expression or activity of the 
target gene and, preferably, other genes that have been impli 
cated in, for example, a cellular proliferation disorder, can be 
used as a “read out' or markers of the drug resistance of a 
particular cell. 
0309 For example, and not by way of limitation, genes, 
including the target gene, that are modulated in cells by treat 
ment with an agent (e.g., compound, drug or Small molecule) 
which modulates the target gene activity (e.g., identified in a 
screening assay) can be identified. Thus, to study the effect of 
agents on cellular proliferation disorders, for example, in a 
clinical trial, cells can be isolated and RNA prepared and 
analyzed for the levels of expression of the target gene and 
other genes implicated in the disorder. The levels of gene 
expression (i.e., a gene expression pattern) can be quantified 
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by Northern blot analysis or RT-PCR, or as is otherwise 
known in the art, or alternatively by measuring the amount of 
protein produced, by one of the methods as described herein, 
or by measuring the levels of activity of the target gene or 
other genes. In this way, the gene expression pattern can serve 
as a marker, indicative of the physiological response of the 
cells to the agent. Accordingly, this response state may be 
determined before, and at various points during, treatment of 
the individual with the agent. 
0310. In a preferred embodiment, the present invention 
provides a method for monitoring the effectiveness of treat 
ment of a Subject with an agent (e.g., an agonist, antagonist, 
peptidomimetic, protein, peptide, nucleic acid, Small mol 
ecule, or other drug candidate identified by the screening 
assays described herein) comprising the steps of (i) obtaining 
a pre-administration sample from a Subject prior to adminis 
tration of the agent; (ii) detecting the level of expression of the 
target gene protein, mRNA, or genomic DNA in the pread 
ministration sample; (iii) obtaining one or more post-admin 
istration samples from the subject; (iv) detecting the level of 
expression or activity of the target gene protein, mRNA, or 
genomic DNA in the post-administration samples; (V) com 
paring the level of expression or activity of the target gene 
protein, mRNA, or genomic DNA in the pre-administration 
sample with the target gene protein, mRNA, or genomic DNA 
in the post administration sample or samples; and (vi) altering 
the administration of the agent to the Subject accordingly. For 
example, increased administration of the agent may be desir 
able to decrease the expression or activity of the target gene to 
lower levels than detected, i.e., to increase the effectiveness of 
the agent. 
0311 Methods of Treatment. The present invention pro 
vides for both prophylactic and therapeutic methods of treat 
ing a Subject at risk of (or Susceptible to) a disorder or having 
a disorder associated with aberrant target gene expression or 
activity. Alternatively, the target gene expression or activity 
may be normal (non-aberrant) but a decrease in target gene 
expression or activity would nonetheless have a beneficial 
effect on the subject. Such disorders include various prostate 
CaCCS. 

0312 Prophylactic Methods. In one aspect, the invention 
provides a method for preventing in a subject, a disease or 
condition associated with an aberrant target gene expression 
or activity (e.g., the development of drug resistance), by 
administering to the Subject an agent which modulates the 
target gene expression. Subjects at risk for a condition which 
is caused or contributed to by aberrant target gene expression 
or activity can be identified by, for example, any or a combi 
nation of diagnostic or prognostic assays as is known in the 
art. Administration of a prophylactic agent can occur prior to 
the manifestation of symptoms characteristic of target gene 
aberrancy, Such that a disease or disorder is prevented or, 
alternatively, delayed in its progression. For example, admin 
istration of a prophylactic agent to a patient in need of a bone 
marrow transplant may prevent or delay the development of 
platelet production dropping below a critical threshold. 
Depending on the type of the target gene aberrancy, for 
example, the target gene agonist or the target gene antagonist 
agent can be used for treating the Subject. The appropriate 
agent can be determined based on Screening assays described 
herein. 

0313 Therapeutic Methods. Another aspect of the inven 
tion pertains to methods of modulating the target gene expres 
sion or activity for therapeutic purposes. The modulation of 
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expression of the target gene disclosed in the method of the 
invention involves contacting a cell with an agent that modu 
lates one or more of the activities of the target gene protein 
activity associated with the cell. An agent that modulates the 
target gene protein activity can be an agent as described 
herein, Such as a nucleic acid or a protein, a naturally-occur 
ring cognate ligand of the target gene protein, a peptide, the 
target gene peptidomimetic, or other Small molecule. In one 
embodiment, the agent stimulates one or more of the biologi 
cal activities of the target gene protein. Examples of Such 
stimulatory agents include active the target gene protein and 
a nucleic acid molecule encoding the target gene that has been 
introduced into the cell. In another embodiment, the agent 
inhibits one or more of the biological activities of the target 
gene protein. Examples of Such inhibitory agents include 
antisense target gene nucleic acid molecules and anti-target 
gene antibodies. These modulatory methods can be per 
formed in vitro (e.g., by culturing the cell with the agent) or, 
alternatively, in vivo (e.g., by administering the agent to a 
Subject). As such, the present invention provides methods of 
treating an individual afflicted with a disease or disorder 
characterized by aberrant expression or activity of the target 
gene protein or nucleic acid molecule. In one embodiment, 
the method involves administering an agent, or combination 
of agents that modulates (e.g., upregulates or downregulates) 
the target gene expression or activity. In another embodiment, 
the method involves administering the target gene protein or 
nucleic acid molecule as therapy to compensate for reduced 
or aberrant target gene expression or activity. 
0314 For example, in one embodiment, the method 
involves administering a desired drug to an individual with a 
cell population expressing relatively high target gene levels, 
and coadministering an inhibitor of the target gene expression 
or activity. The administration and coadministration steps can 
be carried out concurrently or in any order, and can be sepa 
rated by a time interval sufficient to allow uptake of either 
compound by the cells to be eradicated. For example, an 
antisense pharmaceutical composition (or a cocktail compo 
sition comprising anthe target gene antisense oligonucleotide 
in combination with one or more other antisense oligonucle 
otides) can be administered to the individual sufficiently in 
advance of administration of the drug to allow the antisense 
composition to permeate the individual's tissues, especially 
tissue comprising the transformed cells to be eradicated; to be 
internalized by transformed cells; and to disrupt the target 
gene expression and/or protein production. 
0315. Inhibition of the target gene activity is desirable in 
situations in which the target gene is abnormally upregulated, 
e.g., in prostate carcinogenesis. 
0316 The dosage ranges for the administration of the 
therapeutic agents of the invention are those large enough to 
produce the desired effect in which the symptoms of prostate 
cancer are treated. The dosage should not be so large as to 
cause adverse side effects, such as unwanted cross-reactions, 
anaphylactic reactions, and the like. Generally, the dosage 
will vary with the age, condition, sex and extent of the Symp 
toms in the patient and can be determined by one of skill in the 
art. The dosage can be adjusted by the individual physician in 
the event of any counterindications. The dosage amount may 
depend on the specific prostate cancer which is treated and 
can be readily determined using known dosage adjustment 
techniques by a physician having ordinary skill in treatment 
of these disorders. The dosage amount will generally lie 
within an established therapeutic window for the therapeutic 
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compound which will provide atherapeutic effect while mini 
mizing additional morbidity and mortality. Typically, thera 
peutic compounds will be administered in a dosage ranging 
from 0.001 mg/kg to about 100 mg/kg per dose, preferably 
0.1-20 mg/kg. The preferred dose of about 0.5-5 mg/kg is 
particularly useful for compounds containing the therapeutic 
agents disclosed herein, in one or more dose administrations 
daily, for one or several days. 
0317. Any of the compositions described herein may be 
formulated for pharmacological or therapeutic administra 
tion either to a mammal, or more preferably to a human. As 
Such, the compositions may be contained in a pharmaceuti 
cally acceptable carrier. The preferred mode of administra 
tion of a peptide active agent is by injection, either intrave 
nous, intra-arterial, intramuscular or Subcutaneous. Other 
routes of administration may also be possible and would be 
included within the scope of the present disclosure. 
0318. The compositions may be administered parenterally 
or intraperitoneally. Solutions of the active compounds as 
free base or pharmacologically acceptable salts can be pre 
pared in water Suitably mixed with a surfactant, Such as 
hydroxypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid polyethylene glycols, and mixtures thereof 
and in oils. Under ordinary conditions of storage and use, 
these preparations contain a preservative to prevent the 
growth of microorganisms. 
0319. As used herein, “pharmaceutically acceptable car 
rier includes any and all solvents, dispersion media, coat 
ings, antibacterial and antifungal agents, isotonic and absorp 
tion delaying agents and the like. The use of Such media and 
agents for pharmaceutical active Substances is well known in 
the art. Except insofar as any conventional media or agent is 
incompatible with the active ingredient, its use in the thera 
peutic compositions is contemplated. Supplementary active 
ingredients can also be incorporated into the compositions. 
0320 A peptide can be formulated into a composition in a 
neutral or salt form. Pharmaceutically acceptable salts, 
include the acid addition salts (formed with the free amino 
groups) and which are formed with inorganic acids such as, 
for example, hydrochloric or phosphoric acids, or Such 
organic acids as acetic, oxalic, tartaric, mandelic, and the like. 
Salts formed with the free carboxyl groups can also be 
derived from inorganic bases Such as, for example, Sodium, 
potassium, ammonium, calcium, or ferric hydroxides, and 
Such organic bases as isopropylamine, trimethylamine, histi 
dine, procaine and the like. 
0321. The therapeutic agents of the invention can be 
administered parenterally by injection or by gradual perfu 
sion over time. The therapeutic agents of the invention can be 
administered intravenously, intraperitoneally, intramuscu 
larly, Subcutaneously, intracavity, or transdermally. 
0322 Preparations for parenteral administration include 
sterile aqueous or non-aqueous solutions, Suspensions, and 
emulsions. Examples of non-aqueous solvents are propylene 
glycol, polyethylene glycol, vegetable oils such as olive oil, 
and injectable organic esters such as ethyl oleate. Aqueous 
carriers include water, alcoholic/aqueous Solutions, emul 
sions or Suspensions, including saline and buffered media. 
Parenteral vehicles include sodium chloride solution, Ring 
er's dextrose, dextrose and sodium chloride, lactated Ring 
er's, or fixed oils. Intravenous vehicles include fluid and nutri 
ent replenishers, electrolyte replenishers (such as those based 
on Ringer's dextrose), and the like. Preservatives and other 
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additives may also be present such as, for example, antimi 
crobials, anti-oxidants, chelating agents, and inert gases and 
the like. 
0323. The invention also relates to a method for preparing 
a medicament or pharmaceutical composition comprising the 
therapeutic agents of the invention, the pharmaceutical com 
position being used for therapy of hepatocellular carcinoma. 
0324. As used herein the terms “cancer”, “tumor, and 
“carcinoma', are used interchangeably herein to refer to cells 
which exhibit relatively autonomous growth, so that they 
exhibit an aberrant growth phenotype characterized by a sig 
nificant loss of control of cell proliferation. In general, cells of 
interest for detection or treatment in the present application 
include precancerous (e.g., benign), malignant, metastatic, 
and non-metastatic cells. Detection of cancerous cell is of 
particular interest. 
0325 “PKC-Lantagonist' is a compound that specifically 
binds to PKC-, preferably human PKC-L or binds to a PKC 
polynucleotide or fragment thereof, and inhibits the activity 
and/or expression of PKC-L protein or polynucleotide. 
Examples thereof include ligands that bind PKC-L such as 
antibodies and antibody fragments, recombinant or native. 
Other examples include antisense oligonucleotides that bind 
to a PKC-L polynucleotide or fragment thereof. 
0326 Inafurther embodiment of the invention, the PKC 
molecule can be used as a target for molecular therapy. For 
this, several approaches, such as the application of Small 
interfering RNA (siRNA) as PKC-L antagonists targeting the 
PKC-L transcript, can be used to inhibit or downregulate the 
expression of PKC-L in prostate cancer cells. In addition, 
suppression of the expression of PKC-L can render prostate 
cells more sensitive to current therapeutic drugs or gene 
therapy, improving the efficacy of the treatments. 
0327. In yet another embodiment of the invention, RNAi 
directed to the suppression of PKC-L expression is used for 
the therapeutic treatment of cancers, preferably prostate can 
cer. The following is a discussion of relevant art pertaining to 
RNAi. The discussion is provided only for understanding of 
the invention that follows. The Summary is not an admission 
that any of the work described below is prior art to the claimed 
invention. 
0328 RNA interference refers to the process of sequence 
specific post-transcriptional gene silencing in animals medi 
ated by short interfering RNAs (siRNAs) (Fire et al., 1998, 
Nature, 391, 806). As currently understood, the presence of 
long dsRNAs in cells stimulates the activity of a ribonuclease 
III enzyme referred to as Dicer. Dicer is involved in the 
processing of the dsRNA into short pieces of dsRNA known 
as short interfering RNAs (siRNAs) (Berstein et al., 2001, 
Nature,409,363). Short interfering RNAs derived from Dicer 
activity are typically about 21 to about 23 nucleotides in 
length and comprise about 19 base pair duplexes. The RNAi 
response also features an endonuclease complex containing a 
siRNA, commonly referred to as an RNA-induced silencing 
complex (RISC), which mediates cleavage of single-stranded 
RNA having sequence homologous to the siRNA. As such, 
siRNA molecules of the invention can be used to mediate 
gene silencing via interaction with RNA transcripts wherein 
Such interaction results in gene silencing either at the tran 
Scriptional level or post-transcriptional level. 
0329. By “inhibit”, “downregulate”, “knockdown” or 
“silence' it is meant that the expression of the gene, or level of 
RNAs or equivalent RNAs encoding PKC-, is reduced below 
that observed in the absence of the nucleic acid molecules of 
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the invention. In one embodiment, inhibition or downregula 
tion with enzymatic nucleic acid molecule preferably is 
below that level observed in the presence of an enzymatically 
inactive or attenuated molecule that is able to bind to the same 
site on the target RNA, but is unable to cleave that RNA. In 
another embodiment, inhibition or downregulation with anti 
sense oligonucleotides is preferably below that level 
observed in the presence of for example, an oligonucleotide 
with Scrambled sequence or with mismatches. In another 
embodiment, inhibition or downregulation of PKC-L with the 
nucleic acid molecule of the instant invention is greater in the 
presence of the nucleic acid molecule than in its absence. 
0330. This invention relates to compounds, compositions, 
and methods useful for modulating the expression of genes, 
Such as PKC-L, using short interfering nucleic acid (siNA) 
molecules. This invention further relates to compounds, com 
positions, and methods useful for modulating the expression 
and activity of PKC-L and/or PKC-L genes, or genes involved 
in PKC-L pathways of gene expression and/or PKC-L activity 
by RNA interference (RNAi) using small nucleic acid mol 
ecules. In particular, the instant invention features Small 
nucleic acid molecules, such as short interfering nucleic acid 
(siNA), short interfering RNA (siRNA), double-stranded 
RNA (dsRNA), micro-RNA (miRNA), and short hairpin 
RNA (shRNA) molecules and methods used to modulate the 
expression of PKC-L and/or PKC-L genes. A siRNA of the 
invention can be unmodified or chemically-modified. A 
siRNA of the instant invention can be chemically synthe 
sized, expressed from a vector or enzymatically synthesized. 
The instant invention may also feature various chemically 
modified synthetic short interfering nucleic acid (siNA) mol 
ecules capable of modulating PKC-L and/or PKC-L gene 
expression or activity in cells by RNA interference (RNAi). 
The use of chemically-modified siNA improves various prop 
erties of native siNA molecules through increased resistance 
to nuclease degradation in vivo and/or through improved 
cellular uptake. The siNA molecules of the instant invention 
provide useful reagents and methods for a variety of thera 
peutic, diagnostic, target validation, genomic discovery, 
genetic engineering, and pharmacogenomic applications. 
0331. In one embodiment, the invention features a double 
stranded short interfering ribonucleic acid (siRNA) molecule 
that down-regulates expression of PKC-L gene, wherein said 
siRNA molecule comprises about 19 to about 23 base pairs. 
0332. In another embodiment, the invention features a 
siRNA molecule comprising a region, for example, the anti 
sense region of the siRNA construct, complementary to a 
sequence comprising a PKC-L and/or PKC-L gene sequence or 
a portion thereof. 
0333. In one embodiment, the invention features a medi 
cament comprising a siRNA molecule of the invention. 
0334. In one embodiment, the invention features an active 
ingredient comprising a siRNA molecule of the invention. 
0335. In one embodiment, the invention features a com 
position comprising a siRNA molecule of the invention in a 
pharmaceutically acceptable carrier or diluent. 
0336 Thus, based on the foregoing, the invention provides 
novel methods of diagnosing, treating and/or preventing can 
cers characterized by PKC-L overexpression based on the 
detection of PKC-L or the use of PKC-L as a target for thera 
peutic intervention or prophylactic intervention. 
0337. It should be understood, however, that this invention 

is not limited to the particular embodiments described, as 
Such may, of course, vary. It is also to be understood that the 
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terminology used herein is for the purpose of describing 
particular embodiments only, and is not intended to be limit 
ing. 
0338. As used in this specification, including the 
appended claims, the singular “a”, “an', and “the include 
plural reference unless the contact dictates otherwise. Thus, 
for example, a reference to “a polynucleotide' includes more 
than one Such polynucleotide. A reference to “a nucleic acid 
sequence' includes more than one such sequence. A reference 
to “a cell' includes more than one such cell. 
0339. The terms “comprising”, “consisting of and “con 
sisting essentially of are defined according to their standard 
meaning. The terms may be substituted for one another 
throughout the instant application in order to attach the spe 
cific meaning associated with each term. 
0340 Unless defined otherwise, all technical and scien 

tific terms have the same meaning as commonly understood 
by one of ordinary skill in the art to which this invention 
belongs. Although any methods and materials similar or 
equivalent to those described herein can be used in the prac 
tice or testing of the present invention, the preferred methods 
and materials are now described. 
0341 All publications and patent applications mentioned 
herein are incorporated by reference to disclose and describe 
the methods and/or materials in connection with which the 
publications are cited. 
0342 All patents, patent applications, provisional appli 
cations, and publications referred to or cited herein are incor 
porated by reference in their entirety, including all figures and 
tables, to the extent they are not inconsistent with the explicit 
teachings of this specification. 
0343 Following are examples which illustrate procedures 
for practicing the invention. These examples should not be 
construed as limiting. 

Materials and Methods 

Reagents and Antibodies 
0344 Polyclonal primary antibodies were purchased from 
the following companies: B-actin (Sc-1616) goat polyclonal, 
PKC-C. (sc-8393) mouse monoclonal (Santa Cruz, Biotech 
nology, CA); Anti-PKC-L mouse monoclonal catalog number 
610176 (Transduction Laboratory, Lexington, Ky.). Second 
ary antibodies were purchased from the following compa 
nies: HRP GoatxMouse IgG catalog number JGM035146, 
HRPGoatxRabbit IgG (catalog number JGZ035144) (Accu 
rate, Westbury, N.Y.); HRP Bovine anti-goat IgG (sc-2350) 
(Santa Cruz Biotechnology, CA). 
0345 Specificantibodies were purchased from Santa Cruz 
Biotechnology and the amount of antibodies used was as 
follow: full PARP sc-7150 (5 pig, 1:1000 dilution) rabbit 
polyclonal antibody, caspase-7 sc-8510 (5 ug. 1:1000 dilu 
tion) goat polyclonal, survivin sc-17779 (51 g, 1:1000 dilu 
tion) mouse monoclonal, cytochrome C sc-13560 (5 Jug, 
1:1000 dilution) mouse monoclonal, B-actin sc-1616 (5ug, 
1:1000 dilution) goat polyclonal, phospho-Bad (5 Jug, 
1:10000 dilution) ser-112, ser-136, ser-155 (sc-7998-R, 
sc-12970-R, sc-7999-R respectively). 
(0346 Cleaved PARP (Asp214) (catalog number 9541) 
rabbit polyclonal (5ug. 1:1000 dilutions) was purchased form 
Cell Signaling. Secondary antibody GoatxMouse IgG (cata 
log number JGM035146; 1 ug. 1:10000 dilution) was from 
Accurate. Goat anti-rabbit sc-2004 (1 lug. 1:5000 dilutions) 
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was from Santa Cruz. Anti-rabbit IgG (catalog number 7074; 
1 ug. 1:1000 dilution) was purchased form Cell Signaling. 
(0347 Prostate Tissue Analysis 
(0348 Human autopsy derived BPH and PIN tissues were 
obtained from the Cooperative Human Tissue Network 
(Southern Division) at The University of Alabama at Bir 
mingham. Tissue specimens were obtained from males of 
varying ages (57-80 years old). The cancer prostate tissues 
were obtained from patient prostectomies from May-August 
2007. The specimens were placed on ice immediately after 
prostactomy, frozen in liquid nitrogen within 30 minutes to 1 
hour after prostectomy. Prostate tissues (0.5-1 g) were re 
Suspended and Sonicated in 2 mL homogenization buffer (50 
mM HEPES pH 7.5, 150 mM NaCl, 0.1% Tween-20, 1 mM 
EDTA (ethylenediamine-tetraacetic acid) and 2 mM EGTA 
(ethylene glycol bis(B-aminoethyl ether)-N.N.N',N'-tet 
raacetic acid), 0.1 mM orthovanadate, 1 mM NaF, 2 mM 
PMSF(phenyl-methylsulfonyl fluoride), 2.5ug/ml leupeptin, 
1 mM DTT (dithiothreitol), 0.15 U/mL aprotinin (Agrawal et 
al., 1995). The suspension was sonicated for 3 fifteen seconds 
cycles on ice. Prostate tissue suspensions or cell lysates were 
centrifuged at 40,000 g for 30 min to obtain cell extracts. 
Protein content was measured according to Bradford (Brad 
ford, 1976). Tissue extracts containing equal amounts of pro 
tein in each lane were run on SDS-PAGE gels according to 
Laemmli (Laemmli, 1970). Proteins were transblotted 
according to Towbin et al. (Towbinet al., 1979). The tissue 
lysates (100 g) were Western blotted for PKC-C (10 ug, 
1:500 dilution): and PKC-L (5ug. 1:4000 dilution)and B-actin 
(10 ug. 1:500 dilution). Secondary antibodies were obtained 
from Accurate (JGM035146, Westboro, N.Y. and 
JG2035744) and used at 1:15000 dilutions (1 lug). Immunore 
active bands were visualized with enhanced chemilumines 
cence according to manufactures instructions (ECL, Amer 
sham, Piscataway, N.J.). 

Densitometry 

0349 The intensity of each band was measured using Gel 
Base/Gel Blot-Pro software (Synoptics, LTD). Briefly, the 
background intensity was subtracted from the intensity of 
each band, to derive the corrected intensity. 

Immunohistochemical Staining 

0350 Unstained sections of core biopsies from 10 patients 
with untreated prostate adenocarcinoma (1 core with adeno 
carcinoma from each patient), 8 patients with prostatic high 
grade prostatic intraepithelial neoplasm (HGPIN) (1 core 
with HGPIN from each patient) and 9 patients with benign 
prostate (1 core with from each patient) were used. Following 
deparaffinization of the sections, and antigen retrieval using 
citrate microwave antigen retrieval, blocking was performed. 
For detection of PKC-O, sections were incubated with anti 
PKC-C. (1:100 dilution) for 60 minutes followed by washing 
and detection with EnVision detection system using mouse 
IgG polymer and DAB chromogen. For detection of PKC 
separate sections were Subsequently incubated over night 
with purified mouse anti-PKC-L (1:200 dilution; BD trans 
duction laboratories), followed by washing and Subsequent 
30 minute incubation with 1:200 rat anti-mouse IgG2b. Final 
detection was done using DAB chromogen. All sections were 
examined for PKC-C. and PKC-L expression and scored using 
Allred semi quantitative scoring system (Allred et al., 1998). 
The Allred score is a composite of the percentage of cells that 
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stained and the intensity of their staining. The percentage of 
cells staining is called proportion score and is classified from 
0 through 5, and the intensity of cells staining is called inten 
sity score and is rated as 1, 2 or 3; thus the composite score 
ranges between 0-8 with 0 being the lowest and 8 being the 
maximum score. The adenocarcinoma glands, glands with 
HGPIN, benign glands and stromal cells were scored sepa 
rately. 
Inhibition of Gene Expression with siRNA 
0351. For short interference RNAs: control siRNA-A (sc 
37007), PKC-L siRNA (h2) (sc-44320), PKC-C siRNA (sc 
29451), PKC-ö siRNA (sc-36253), siRNA transfection 
reagent (sc-29528), and transfection media (sc-36868) were 
purchased from Santa Cruz Biotechnology, CA. RNA inter 
ference functions by a regulator mechanism for sequence 
specific gene silencing through double stranded RNA 
(dsRNA). Sequence specific RNA that was 19-25 nucleotides 
in length were synthesized by Santa Cruz, Biotechnology 
against PKC-L. The PKC-L siRNA is a pooled sequence which 
consists of three combined RNA sequences mRNA loca 
tions. The gene accession number for PKC-L is NM 002740. 
PKC-L SiRNA: 663 5-CAAGCCAAGCGUUUCAACA-3' 
(SEQ ID NO: 1); 5'-UGUUGAAACGCUUGGCUU G-3' 
(SEQID NO. 2); 7395'-GGAACGAUUGGGUUGUCAU-3' 
(SEQ ID NO:3); 5'-AUGACAACCCAAUCGUUUCC-3' 
(SEQ ID NO: 4); 21375'-CCCAAUAUCUUCUCUUGUA 
3' (SEQ ID NO. 5): 5'-UACAAGAGAAGAUAUUGGG3' 
(SEQIDNO: 6); PKC-C siRNA: 5’-AAGACGACACAUGU 
CUCUCACCCUGUCUC-3 (SEQID NO: 7); 5'-AUACAU 
UUCU ACAGCUAGC-3' (SEQ ID NO: 8) antisense; 
5'-GAGACAGGGUGAGAGACAUGUGUCGUCUU-3' 
(SEQ ID NO: 9); 5'-GCUAGC UGUAGAAAUGUAU-3' 
(SEQ ID NO: 10) sense; PKC-8 siRNA: 5’-UCAUAAAU 
CAGUUUCUCAC-3 (SEQ ID NO: 11) antisense: 
5'-AUGACAAAGAAAUUCUGAC-3' (SEQ ID NO: 12) 
antisense; 5'-GUGAGAAACUGAUUUAUGA-3' (SEQ ID 
NO: 13) sense; 5'-GUCAGAAUUUCUUUGUCAU-3'(SEQ 
ID NO: 14) sense. Negative controls containing a scramble 
sequence that do not lead to the specific degradation of any 
known cellular mRNA were synthesized. The control 
siRNA-A sequence is proprietary and the manufacture (Santa 
Cruz, Biotechnology) does not reveal the sequence. The 
effects of PKC-LPKC-C, and PKC-ö siRNA were determined 
in exponentially growing RWPE-1 cells, LNCaP cells and 
DUI 45 cells in complete media over 72 hours. Cells were 
plated on 75 cm at a density of 1.5 to 2.5x10 cells/flask. 
0352. The siRNAs complexes were made according to the 
following procedures: 60 ul of siRNAs (10 uM stock solu 
tion) were combined with 60 ul of transfection reagent and 
incubated at room temperature for 30 minutes to make the 
siRNA complex. The siRNA complex was then added to 
twenty four hours post plated cells giving a final concentra 
tion of 50 nM of siRNA complex in complete media. The cells 
were incubated with either siRNA-A, or PKC-LPKC-, and 
PKC-8 siRNA (50 nM for RWPE-1, 100 nM for LNCaPand 
150 nM for DU-145 respectively). Following treatments, the 
cells were washed with phosphate buffered saline (PBS), 
trypsinized and resuspended in 2-3 ml of PBS. 
0353 Cell viability was quantified using trypan blue 
exclusion assay and the numbers of unstained cells were 
counted as mentioned above. Three independent experiments 
were carried out for each treatment with controls. Cell viabil 
ity was determined relative to vehicle control using the mean 
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and SD for each time point. Statistical determination by Stu 
dent's T test using Minitab program (Minitab Inc. State Col 
lege, Pa.). 

Cell Cycle Analysis by Flow Cytometry 

0354 Confluent cell cultures were semi-synchronized by 
serum starvation for 48 hours. Cells were then incubated in 
serum and removed at specific times, washed in DPBS, 
trypsinized (catalog number 25-053-CI, Fisher Scientific), 
and fixed by dropwise addition (while vortexing) of cold 
ethanol until a concentration of 60% ethanol was reached. 
The day before analysis, 60% ethanol was decanted and 
PBTB (PBS, 0.2% Triton x100 and 1% bovine serum albu 
min) was added. Triton x 100 (catalog number BP151-500) 
and bovine serum albumin (BSA) (catalog number B4287) 
were purchased from Fisher Scientific. The cells were 
counted and diluted to 1x10° cells/ml with PBTB. The cells 
were filter with cell strainer and 50 ul of RNase was added. 
Nuclei were analyzed for DNA content using a propidium 
iodide (PI) 10 uL staining protocol and flow cytometry (All 
red et al., 1998). RNase (catalog number 83931) and PI (cata 
log number P4170) were purchased from Sigma. The distri 
butions of 1x10° nuclei were quantified using a FAC 
STAR", flow cytometry (Becton Dickinson, San Jose, 
Calif.) and ModFitLT Cell Cycle Analysis program (Version 
2.0: Verity Software House, Topsham, Me., USA). The results 
from three separate independent experiments were used to 
determine the mean viability and standard deviation for each 
time point. 
0355 Cells were treated with siRNA complex and 
removed at indicated times. The cells were washed in Dul 
becco's phosphate-buffered saline (DPBS), trypsinized, and 
fixed by dropwise addition (while vortexing) of cold ethanol 
until a concentration of 60% ethanol was reached. The day 
before analysis, the cells were treated with 50 ul of RNase and 
propidium iodide (PI) 10L. The distributions of 1x10° nuclei 
were quantified using a FAC STAR" flow cytometry. The 
results from three separate independent experiments were 
used to determine the mean viability and standard deviation 
for each time point. 

Kinase Assay 

0356. DU-145 cells (3.75x10) were grown as a mono 
layer in T75 flasks overnight. Whole cell lysates of (100 ug) 
were immunoprecipitated as follows: cell lystaes (50 ug) 
were pre-cleared for 30 min at 4°C. with anti-rabbit IgG 
agarose beads (1:1 V/V, 10ul) (catalog number A8914; Sigma 
Aldrich) and incubated with 5ug of PKC- rabbit polyclonal 
antibody and/or IKKC/B rabbit polyclonal antibody (5 ug) 
overnight at 4° C. and then a further 1 h with anti-rabbit 
IgG-agarose beads (1:1 V/V, 50 ul). The immunoprecipitated 
samples were incubated with kinase buffer (50 ul of 3.03 
mg/10 ml ATP, 30 mM of Tris p..H 7.4, 50 ul of 5ug phos 
photidylserine) at 30° C. in a water bath for 5 minutes. The 
reaction was terminated by placing the samples in ice. The 
PKC-L inhibitor 1H-imidazole-4-carboxamide, 5-amino-1- 
2,3-dihydroxy-4-(phosphonooxy)methylcyclopentyl-, 
1R-(1a, 2b, 3b, 4a) (ICA-1; 100 nM) was synthesized by 
Southern Research Institute (Birmingham, Ala.). 
0357 The first negative control was immunoprecipitated 
with normal rabbit IgG beads with cell lysates (50 ug); the 
second negative control included cell lysate (50 g) plus 
normal rabbit IgG (5ug). The kinase reaction was performed 
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as described above. Protein samples were separated by 10% 
SDS-PAGE and electroblotted onto supported nitrocellulose 
paper. Each blot was blocked for 1 h with 5% fat-free milk 
TTBS solutions at room temperature. 
0358 Proteinbands were probed with their respective pri 
mary antibody p-IKKC/B rabbit polyclonal antibody (5 Jug, 
1:1000 dilution). Mouse monoclonal PKC-L (5ug. 1:1000 
dilution). All the Immunoreactive bands were visualized with 
chemiluminescence according to the manufacturers instruc 
tions (SuperSignal West Pico Chemiluminescent Substrate; 
PIERCE, Rockford, Ill.). 

EXAMPLE 1. 

PKC-L is Overexpressed in Malignant or Neoplastic 
Prostate Tissues 

0359. The relationship between the absence of PKC-L in 
BPH tissue and its robust presence in malignant prostate 
tissue is summarized in Table 1. Western blots probing for 
PKC-L in 6 BPH biopsies, 3 PIN, and 7 malignant tumors 
revealed absence of PKC-L in BPH (Table 1). By comparison, 
PKC-L was robustly present in two PIN and absent in one. 
PKC-L was abundant in all malignant prostate tissue. Western 
blots corresponding to some of the data present in Table 1 are 
shown in FIGS. 1A and 1B. PKC-O and PKC-L were identi 
fied in Western blots by bands with molecular weights of 80 
kD and 67 kD, respectively which corresponded to the immu 
noreactive signal obtained from U-373MG glioma cells 
which contain PKC-C. and PKC-L (data not shown). Western 
blot controls for PKC-C did not show a pattern of expression 
specific to BPH, PIN or malignant prostate tumors. Control 
B-actin Western blots showed f-actin immunoreactive bands 
at a molecular weight of 42 kD. The B-actin immunoreactive 
bands were of equal intensity, indicating that equal amount of 
protein were loaded into each lane. The data presented in 
Table 1 and FIGS. 1A and 1B are also graphed in FIG. 1C 
which depicts a 100 fold increase in PKC-L immunoreactivity 
in malignant prostate tissue when compared to BPH tissue. 
This data was subjected to a student's T-test and the level of 
PKC-L in BPH tissue differed from that in malignant prostate 
(P=0.00048) and there was also a difference between normal 
prostate tissue and PIN (P=0.0357). This study demonstrates 
that PKC-L is overexpressed in malignant prostate tissue and 
in some PIN compared to BPH tissues. 

TABLE 1 

Status of PKC-1 in BPH, PIN and malignant prostate tissues 

Tissue Type Not Present Weakly Present Positively Present 

BPH 6 O O 
PIN 1 O 2 
Malignant O O 7 
Prostate 

*Prostate tissue was obtained from prostate chips or prostatectomy. 

0360 Subsequently, immunohistochemistry was per 
formed to address the query of the intracellular localization of 
PKC-C. and PKC-L. The immunohistochemistry data illus 
trates that PKC-C. was expressed in the stromal cells but none 
to minimal expression was noted in majority of the benign 
glands (FIG. 10A), adenocarcinoma glands (FIG. 10C), and 
glands with HGPIN. In only one case the adenocarcinoma 
glands showed moderate expression of PKC-C. These adeno 
carcinoma glands expressing PKC-C. had a Gleason pattern 4 
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(Table 2). It is speculated that the increase in PKC-C expres 
sion may be due to gene amplification or genetic duplication 
of PKC-C. 

0361. In contrast, PKC-L expression was noted in all 
glands (proportion score of 5 in the majority of cases; Table 2 
and FIG. 10F), however the intensity of staining was more in 
the adenocarcinoma glands with Allred scores of +8 and +7 
(Table 2 and FIG. 10F) compared to benign glands (FIG. 
10D) and glands with HGPIN (FIG. 10E and Table 2). The 
benign glands showed similar weak staining in Samples 
obtained from patients with and without prostatic adenocar 
cinoma. The Stromal cells had weak to moderate staining in 
samples with and without adenocarcinoma. 

EXAMPLE 2 

Immunoblot Analysis of PKCs in siRNA Treated 
Prostate Cells 

0362 Immunoblotting of PKC-L expression shows no 
effect in control siRNA (See FIG. 2 A-C). After counting the 
cells (from FIG.3), the same populations of treated cells were 
immunoblot for PKC-L, as described in “Materials and Meth 
ods.” A protein concentration of 15 ug was loaded on each 
lane for each time point and separated by SDS-PAGE and 
Western blotted with anti-PKC-L mouse monoclonal or anti 
PKC- rabbit polyclonal antibody. Immunoblotting for 
PKC-L in PKC-L siRNA treated RWPE-1 cells showed that 
expression decreased by 90-92%. Absorbance densitometry 
(FIGS. 2A and 2D) shows the average of three independent 
PKC-L immunoblot for both RWPE-1 cell treatments (p=0. 
013, 0.005, 0.029). To show specificity, we immunoblotted 
for PKC-C isoforms which is 98% identical to PKC-L (FIG. 
2A, second row). 
0363. There was no or very little PKC-L present in PKC 
siRNA treated cells compared to control siRNA. Further 
more, PKC-L siRNA has no or very little effect on PKC 
indicating specificity (A-C). Stated another way, the PKC 
siRNA effect was isospecific to the PKC-L isozyme and did 
not affect the atypical PKC- isoforms. Similarly, LNCaP 
cells were treated with control siRNA and PKC-L siRNA (100 
nM). However, there was no significant decrease in cell num 
ber (FIG. 3B). Their p values were p=0.038, 0.096, 0.269 
respectively. The siRNAs concentration was not increased 
due to Some toxicity to cells. There was a slight decrease in 
LNCaP control cells post 24 hour transfection but later cells 
grew back between 24-72 hour. Immunoblot of PKC-L shows 
no significant decrease in PKC-L compare to control siRNA 
(p=0.138, 0.050, 0.560) (FIGS. 2B and E). Therefore, the 
cells continue to proliferate. PKC-L siRNA did not affect 
PKC- isoforms (FIG. 2A-C, second row). 
0364. In accordance with our hypothesis that PKC-L may 
be antiapoptotic and required for cell survival in DU-145 
cells. Treatment with PKC-L siRNA (150 nM) showed a 
decrease in cell viability by more than 80% compared to 
control siRNA (p=0.002, 0.006, 0.004) (FIG. 5.2C). Immu 
noblotting for PKC-L in PKC-, siRNA treated DU-145 cells 
demonstrated a decrease in PKC-L expression by 60-70% 
between 24-72 hours (FIG.2C). The PKC-L siRNA effect was 
isospecific to the PKC-L isozyme and did not affect atypical 
PKC- isoforms (FIG. 2C, second row). Absorbance densi 
tometry (FIG.2F) compared the effects of PKC-, siRNA and 
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show the average of three independent PKC-Limmunoblot for 
DU-145 cells (p=0.001, 0.022, 0.015). 

EXAMPLE 3 

PKC-L siRNA Treatment Decreases Prostate Cell 
Viability and Inhibits Cell Cycle Progression 

0365. To provide additional evidence that PKC-L is 
required for cell proliferation in RWPE-1 cells, PKC-L was 
temporarily inhibited using PKC-L siRNA. Subconfluent 
RWPE-1 (A), LNCaP (B) and DU-145 (C) cells (2.5x10) 
were treated with PKC- siRNA (50nM for RWPE-1, 100 nM 
for LNCaPand 150 uM for DU-145) complex from 24-72 has 
described in “Materials and Methods.” At the indicated time, 
the viable cells were counted using trypan blue exclusion 
assay and a hematocyometry. Three independent experiments 
were performed and the mean of the viable cells and SD were 
plotted. After titrating PKC-L siRNA concentrations from 
50-100 nM, we used an optimal concentration of PKC 
siRNA (50 nM) and control siRNA to suppress PKC-L expres 
sion. It was shown that there is a decrease in cell proliferation 
in PKC-L siRNA treated cells compared to control siRNA 
(FIG.3A-C). Their standard values were as follow: RWPE-1 
(0.005, 0.004, 0.001); LNCaP (0.038, 0.098, 0.269): DU-145 
(0.002, 0.006, 0.004). Treatment with PKC-L siRNA (50 nM) 
decreased the number of viable cells by 87-96% after 24-72 
hours (p=0.005, 0.004, 0.001 respectively) compared to con 
trol cells (FIG. 3A). However, transfection with siRNA com 
plex creates some toxicity to RWPE-1 cells. The control 
viable cells were lower than the number of original cells 
plated at 24 h time point but it was overcome over the 24h of 
incubations. 

0366 Tables 2 and 3 show a numerical representation of 
the cell cycle data performed by flow cytometry. We estab 
lished by flow cytometery (data not shown) which cell cycle 
phase was disrupted by treatment with PKC-L siRNA. 
RWPE-1 cell cycle analysis showed a 44-63% decrease in 
S-phase and a more than two-fold increase in G/M phase 
compared to control siRNA throughout the time period (Table 
2). Thus, PKC-L siRNA inhibits G/M cell cycle phase in 
RWPE-1. However, in DU-145 cells, PKC-L siRNA increased 
the Go/G phase by 34-36%, and decreased the DNA synthe 
sis (S-phase) by 41-44% throughout the time course (Table 
3). Hence, PKC-L siRNA inhibited the G/S transition in 
DU-145 cells. 

TABLE 2 

Summary of non-malignant prostate, RWPE-1, cell cycle 
phases after treatment with control siRNA and PKC-L 

siRNA at indicated time 

Time Ga/Gi S G/M 

(h) Control siRNA Control SiRNA Control SiRNA 

24 59 +/- 63 +/- 32 +/- 1 18 +/- 1 8 +/- 1 20 +f- 1 

48 sh- 70 |- 36 +/- 1 13 +/- 1 15 +/- 4 18 +/- 2 

72 sh- 67 |- 32 +/- 2 12+/- 1 9 +/- 1 22 +f- 2 
2 1 

*N = 3 independent experiments 
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TABLE 3 

Summary of androgen-independent prostate carcinoma, 
DU-145, cell cycle phases after treatment with control siRNA 

and PKC-isiRNA at indicated time 

Time Go/Gi S G2/M. 

(h) Control siRNA Control siRNA Control siRNA 

24 45 +/- 61 +/- 41 +/- 2 23 +/- 4 14 +/- 3 16 +/- 3 

48 47 |- 63 |- 39 +/- 5 23 +/- 7 14 +/- 4 15 +/- 2 

72 si- si- 33 +/- 5 25 +/- 6 13 +/-3 17 +/- 2 
3 5 

*N = 3 independent experiments. 

EXAMPLE 4 

PKC-L siRNA Treatment Induces Apoptosis in Pros 
tate Cells 

0367 Wehave shown that PKC-L siRNA inhibits cell cycle 
phase in RWPE-1 and DU-145 cells. The cells were also 
observed under phase contrast microscopy. The cells treated 
with PKC-L siRNA depicted cell rounding, cell membrane 
blebbing, chromatin condensation and lifting of cells from the 
flask, indicating cell death compared to control cells (FIG. 4). 
0368. After transfecting the cells with control siRNA or 
PKC-L siRNA were analyzed by western blot for full PARP, 
Full PARP rabbit polyclonal antibody detected full PARP 113 
kDa and activation of PARP (i.e cleaved PARP) at 89 kDa. 
RWPE-1 cells showed no significant changes in full PARP. In 
contrast, there was activation of PARP 89 kDa protein at 24h 
siRNA treated cells and more significantly at the 48 h time 
point of siRNA treated cells (FIG. 5A-B). However, no sig 
nificant changes occurred at 72 h time point. Similarly, con 
trol DU-145 cells shows no changes in full PARP protein 
level but there was significant activation of PARP at 24-72 h 
in siRNA treated cells compared to control siRNA (FIG.5B). 
Hence, activation of PARP confirmed that there is DNA dam 
age, indicating apoptosis in RWPE-1 and DU-145 cells. 
PKC-L siRNAs Treatment Activates Apoptosis Cascades in 
RWPE-1 and DU-145 Cells. 

0369. Next, we showed that PKC- siRNA treatment pro 
vokes intrinsic apoptosis. Fifteen microgram of whole cells 
lystates from both control and PKC-L siRNA treated cells 
were ran on 15% SDS-PAGE and Western blotted for cyto 
chorme c. The increase in cytochrome c was observed in all 
the PKC-L siRNA treated RWPE-1 cells and DU-145 cells 
(FIG. 5). To demonstrate activation of caspases during apop 
tosis, whole cell lysate (100 ug) of PKC-L siRNA treated cells 
together with control cells were Western blotted for caspase 
7. In RWPE-1, a decrease in pro-caspase-7 was observed at 
24-72h of PKC-L siRNA treated cells. In contrast, the control 
siRNA treated cells showed the presence of pro-caspase-7 
protein. However, in DU-145 PKC-, siRNA treated cells a 
decrease in pro-caspase-7 was observed in time dependent 
manner at the 42 h and 72 h time points (FIG. 5B). 
0370. In addition, we also Western blotted for survivin 
protein (151 g) in both cell lines after treatment with PKC 
siRNA. There was a higher level of survivin in control cells 
compared to PKC-L siRNA treated cells. Western blot of 
Bactin Verified that protein loading for each sample was 
equal. All the Western blots were taken from the best of three 
independent experiments (FIG. 5). 
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Effects of PKC-L siRNA on LNCaP Cells 
0371 Similarly, LNCaP cells were analyzed for apoptosis 
although there was no significant reduction in cell prolifera 
tion (FIG. 6). Whole cell lysate of 15 lug was used to analyze 
for Full PARP and cleaved PARP, PKC-L siRNA treated cells 
showed an activation of PARP (i.e. cleave PARP) at 24 h and 
48 h time points. However, caspase-7 activation was not 
observed in both control and PKC-L siRNA treated cells. In 
addition, there was no significant change in cytochorome c 
expression. However, a decrease in Survivin was observed at 
24 h and 48 h in PKC-L siRNA treated cells. 
Effects of PKC-L siRNA on RWPE-1 Cdk7 and Cdk2 
0372 Previously we have shown the association between 
PKC-L and Cdk-7 in RWPE-1 cells. We next determined if 
treatment of PKC-L siRNA impaired the cell proliferation 
pathway (PKC-L->Cdk7->cdk2). The cells were incubated 
with PKC-L siRNA complex for 48 h and 15ug of whole cell 
lysates were Western blotted for PKC-Cdk7 and cdk2. There 
was a significant decrease in PKC-L expression in PKC 
siRNA treated cells compared to control siRNA tread cells 
(FIG. 7). There was no change in Cdk7 and cdk2 expression. 
One hundred and fifty micrograms of whole cell lysate was 
used for Western blotting of phosphorylation of Cdk7 and 
cdk2. We found that there was a significant changes in phos 
phorylation of Cdk7 (Th170) and cdk2 (Th160) in PKC 
siRNA treated cells compared to control siRNA. Western blot 
off actin Verified equal loading of protein in each sample. 
PKC-L siRNA Effects on Phosphorylation Status of Bad and 
Bad/Bcl-X, Heterodimerization 
0373 PKC-L is overexpressed in non-small cell lung can 
cer cells (NSCLC) and it has been reported to phosphorylate 
Bad at multiple sites for cell survival. To test whether PKC 
can directly phosphorylate endogenous Bad, Bad protein 
(200 g) was immunoprecipitated from control siRNA and 
PKC-L siRNA treated (incubation time 24 h) RWPE-1 and 
DU-145 cells. Normal rabbit IgG agarose conjugate (5ug) 
was used as a negative control. Results demonstrated no 
detectable association between PKC-L and BAD. We also 
increased the protein level and performed reverse immuno 
precipitation with PKC-L antibody, but no association of Bad 
with PKC-L was observed. Whereas immunoblot with phos 
pho specific Bad (ser-112, ser-155, ser-136) showed no sig 
nificant changes in phospho Bad Ser-112, phosphorylation of 
Bad ser-155 and ser-136 decreased in RWPE-1 cells (FIG. 
8A, second column). 
0374. A similar experiment was performed with DU-145 
(FIG. 8A, third column). First, we investigated if PKC-Lasso 
ciates with Bad. Our result showed no association of PKC-L 
and Bad (data not shown). However, we observed an increase 
in phosphorylation of Bad Ser-112, no significant changes in 
p-Bad (ser-136) and p-Bad (ser-155). 
0375] Our results also showed the disruption of Bad/Bcl 
x, heterodimerization in PKC-L siRNA treated cells com 
pared to control siRNA but the anti-apoptotic protein level of 
Bcl-X, remained the same. The disruption of Bad/Bcl-X, het 
erodimerization may play a critical role in mitochondria dys 
function and apoptosis in PKC-L siRNA treated cells. We also 
found that there were different levels of phosphorylation of 
Bad RWPE-1 and DU145 cells (FIG. 8A). All three phospho 
serine sites (112, 155,136) on Bad protein are expressed 
endogenously in RWPE-1 cells while DU-145 cells have only 
two p-Bad (ser-112 and ser-136) (FIG. 8B). Collectively, 
these results suggest that in DU-145 cells, phosphorylation of 
Bad (deactivation/survival) was not able to rescue the cells 
from PKC-L siRNA induced apoptosis. 

EXAMPLE 5 

In Vivo Kinase Assay and ICA-1 Effects on Prostate 
Cells 

0376. It has been demonstrated that PKC-L/ phosphory 
lates IKKC/B (Duran et al., 2003). To further demonstrate that 
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IKKC/B is a true substrate of PKC-L, IKKC/B and PKC-L were 
co-immunoprecipitated and Western blots of p-IKKC/B 
(Ser176/180) demonstrated that PKC-L phosphorylates 
IKKC/B (FIG. 9). Cell lysates (50 ug) of an exponentially 
growing DU-145 cells were immunoprecipitated with either 
rabbit polyclonal PKC-L antibody and/or IKKC/Brabbit poly 
clonal antibody. Lane 1 and 2 are the two negative controls: 
first is the sepharose beads (50 ul of 1:1 V/v), the second 
negative control contains Sepharose beads (50 ul) and normal 
rabbit IgG. After immunoprecipitation, a kinase reaction was 
performed according to “Materials and Methods’. Western 
blot analysis showed presence of phospho-IKKC/B (Ser176/ 
180) in lane 3. Upon incubation with PKC-Linhibitor (ICA-1; 
100 nM) phosphorylation of IKKC/B was inhibited. In FIG. 
9B, LNCaP and DU-145 cells (C) (50x10) were seeded in a 
T25 flask. After incubation for 24-72 hours with ICA-1 (0.1 
uM-60 uM), both the control cells and ICA-1 treated cells 
were trypsinized and viable cells were counted using trypan 
blue exclusion assay and a hematocytometry. Triplicate 
experiments were performed for each cell line. The mean 
values of viable cells with SD were plotted. P-0.05 demon 
strated an insignificant effect of ICA-1 on cell proliferation. 
0377 Little or no activation of IKKC/B was observed in 
control immunoprecipitated PKC-L or IKKC/B samples. 
Additionally, activation of IKKC/B was inhibited when the 
putative PKC-L inhibitor ICA-1 (100 nM) was incubated in 
co-immunoprecipitated PKC-L and IKKC/B. The inhibitor 
binds to the kinase domain amino acid sequence 469-475. 
0378. However, ICA-1 does not significantly (ps0.05 for 
both cell lines) inhibit the cell proliferation of LNCaP or 
DU-145 cells (FIGS. 9B and C). Interestingly, low concen 
tration of ICA-1 (0.1-0.5 LM) resulted in an increase in cell 
numbers while high concentration of ICA-1 (10-60 uM) 
resulted in a inhibition of cell growth. Thus ICA-1 can be an 
activator at low concentration and an inhibitor at high con 
centration. 
0379. It should be understood that the examples and 
embodiments described herein are for illustrative purposes 
only and that various modifications or changes in light thereof 
will be suggested to persons skilled in the art and are to be 
included within the spirit and purview of this application. In 
addition, any elements or limitations of any invention or 
embodiment thereof disclosed herein can be combined with 
any and/or all other elements or limitations (individually or in 
any combination) or any other invention or embodiment 
thereof disclosed herein, and all Such combinations are con 
templated with the scope of the invention without limitation 
thereto. 
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SEQUENCE LISTING 

<16O NUMBER OF SEO ID NOS : 14 

<210 SEQ ID NO 1 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 1 

Caagccaa.gc guuucaa.ca 

<210 SEQ ID NO 2 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 2 

uguugaaacg culuggcuug 

<210 SEQ ID NO 3 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 3 

ggaacgaulug gullgulcall 

<210 SEQ ID NO 4 
<211 LENGTH: 2O 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 4 

alugacaac cc aaucgululucc 

<210 SEQ ID NO 5 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 5 

Cccalaulaucu ulcuculugula 

<210 SEQ ID NO 6 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 6 

ulacaagagaa gaulauluggg 

40 
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<210 SEQ ID NO 7 
<211 LENGTH: 29 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 7 

alagacgacac auguCucuca cc clugu Culc 

<210 SEQ ID NO 8 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 8 

aluacaululu cu acagoulagc 

<210 SEQ ID NO 9 
<211 LENGTH: 29 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 9 

gaga Cagggll gagaga Calug lugu.cglucull 

<210 SEQ ID NO 10 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 10 

gcuagclugua gaaaugu.au 

<210 SEQ ID NO 11 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 11 

ulcallaaauca guuucucac 

<210 SEQ ID NO 12 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 12 

alugacaaaga aaluuculgac 

<210 SEQ ID NO 13 
<211 LENGTH: 19 
&212> TYPE : RNA 

41 
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- Continued 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 13 

gugagaaacul gaululualuga 

<210 SEQ ID NO 14 
<211 LENGTH: 19 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: siRNA Complex 

<4 OO SEQUENCE: 14 

glucagaaluulu cululugu.call 

What is claimed is: 
1. A method of detecting prostate cancer in a Subject com 

prising: 
(a) obtaining a sample from the prostate of a human Sub 

ject; 
(b) detecting quantitatively or semi-quantitatively in the 

sample a level of expression for PKC-L; and 
(c) comparing the expression level in (b) to a level of 

expression in a normal control, whereby overexpression 
of PKC-L with respect to the control indicates the pres 
ence of prostate cancer. 

2. The method according to claim 1 wherein the detecting 
detects the quantitative level of expression of PKC-L in a 
sample tissue whereby the relative level of expression of 
PKC-L in the sample as compared to the control correlates 
with the proliferation rate of the prostate cancer cells. 

3. The method according to claim 1 wherein the comparing 
step includes: 

contacting a sample from the prostate of a Subject with an 
antibody which recognizes PKC-L protein; and 

detecting the complex between the antibody and the PKC-L 
protein. 

4. The method according to claim 3 wherein said antibody 
is a monoclonal antibody. 

5. The method according to claim 3 wherein said antibody 
is a polyclonal antibody. 

6. The method according to claim3 wherein said protein is 
contacted with said antibody in an immunoassay selected 
from the group consisting of radioimmunoassay, western blot 
assay, immunofluorescent assay, enzyme immunoassay, 
immunoprecipitation, chemiluminescent assay, immunohis 
tochemical assay, dot blot assay and slot blot assay. 

7. The method according to claim 4 wherein said immu 
noassay is a western blot assay. 

8. A method of diagnosing the presence of prostate tum 
origenesis in a Subject, comprising: 

(a) obtaining a sample from the prostate of a human Sub 
ject; 

(b) detecting quantitatively or semi-quantitatively in the 
sample a level of expression for PKC-L protein or PKC 
L-specific mRNA; and 

(c) comparing the expression level in (b) to a level of 
expression in a normal control, wherein overexpression 

19 

19 

of PKC-L protein or PKC-L-specific mRNA, with respect 
to the control, indicates the presence of prostate tumori 
genesis in the Subject. 

9. The method according to claim 8 wherein the step of 
detecting detects the quantitative level of expression of PKC 
in a sample tissue wherein the relative level of expression of 
PKC-L in the sample as compared to the control correlates 
with the proliferation rate of the tumor. 

10. A diagnostic kit for the detection of prostate tumori 
genesis comprising in combination; 

an anti-PKC-L antibody; 
a labeled secondary antibody capable of immunocomplex 

ing with the anti-PKC-L antibody; 
a positive control derived from a tissue sample of a prostate 

tumor, and 
a negative control derived from a normal prostate tissue 

sample. 
11. The diagnostic kit according to claim 10 further com 

prising a suitable diluent for the prostate tissue sample to be 
tested. 

12. The diagnostic kit according to claim 10 wherein the 
label of the secondary antibody is selected from the group 
consisting of a fluorescent label, an enzyme label and a radio 
active label. 

13. A method of treating a prostate tumor in a subject 
comprising the step of administering to the Subject a Sub 
stance that inhibits PKC-L. 

14. The method according to claim 13 wherein the sub 
stance is a small interfering RNA molecule. 

15. The method according to claim 14 wherein a strand of 
the siRNA comprises a sequence selected from the group 
consisting of PKC- siRNA: 6635'-CAAGCCAAGCGUUU 
CAACA-3' (SEQ ID NO: 1); 5'-UGUUGAAACGCUUG 
GCUU G-3 (SEQ ID NO: 2); 7395'-GGAACGAUUGGG 
UUGUCAU-3' (SEQ ID NO: 3); 
5'-AUGACAACCCAAUCGUUUCC-3' (SEQ ID NO: 4): 
2137 5'-CCCAAUAUCUUCUCUUGUA-3' (SEQ ID NO: 
5); 5'-UACAAGAGAAGAUAUUGGG3' (SEQ ID NO: 6): 
PKC-C siRNA: 5’-AAGACGACACAUGUCUCUCAC 
CCUGUCUC-3' (SEQ ID NO: 7): 5'-AUACAUUUCU 
ACAGCUAGC-3' (SEQ ID NO: 8) antisense; 5'-GAGA 
CAGGGUGAGAGACAUGUGUCGUCUU-3' (SEQ ID 
NO: 9); 5'-GCUAGC UGUAGAAAUGUAU-3' (SEQ ID 
NO: 10) sense; PKC-8 siRNA: 5’-UCAUAAAUCAGUUU 
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CUCAC-3' (SEQ ID NO: 11) antisense; 5'-AUGACAAA 
GAAAUUCUGAC-3' (SEQ ID NO: 12) antisense: 
5'-GUGAGAAACUGAUUUAUGA-3' (SEQ ID NO: 13) 
sense; 5'-GUCAGAAUUUCUUUGUCAU-3' (SEQ ID NO: 
14) sense. 

16. The method of claim 14 wherein the siRNA is admin 
istered in conjunction with a delivery agent. 

17. The method of claim 16 wherein the delivery agent is 
selected from the group consisting of lipofectin, lipo 
fectamine, cellfectin, polycations, and liposomes. 

18. The method of claim 17 wherein the delivery agent is a 
liposome. 

19. The method of claim 13, wherein the substance is 
ICA-1. 

20. A method of detecting prostate cancer in a Subject, 
comprising: 

(a) obtaining a sample from the prostate of the human 
Subject; 

(b) detecting quantitatively or semi-quantitatively in the 
sample a level of expression for PKC-L; and 

(c) comparing the expression level in (b) to a level of 
expression in one or more controls wherein the controls 
are selected from the group consisting of a negative 
control, a positive control and a combination thereof. 

21. A method of inducing prostate carcinoma cell apoptosis 
comprising contacting prostate carcinoma cells with a PKC-L 
inhibiting Substance. 

May 21, 2009 

22. The method according to claim 21, wherein the sub 
stance is a small interfering RNA molecule. 

23. The method according to claim 22 wherein a strand of 
the siRNA comprises a sequence selected from the group 
consisting of PKC- siRNA: 6635'-CAAGCCAAGCGUUU 
CAACA-3' (SEQ ID NO: 1); 5'-UGUUGAAACGCUUG 
GCUU G-3 (SEQ ID NO: 2); 7395'-GGAACGAUUGGG 
UUGUCAU-3' (SEQ ID NO: 3); 
5'-AUGACAACCCAAUCGUUUCC-3' (SEQ ID NO: 4): 
2137 5'-CCCAAUAUCUUCUCUUGUA-3' (SEQ ID NO: 
5); 5'-UACAAGAGAAGAUAUUGGG3' (SEQ ID NO: 6): 
PKC-C siRNA: 5’-AAGACGACACAUGUCUCUCAC 
CCUGUCUC-3' (SEQ ID NO: 7): 5'-AUACAUUUCU 
ACAGCUAGC-3' (SEQ ID NO: 8) antisense; 5'-GAGA 
CAGGGUGAGAGACAUGUGUCGUCUU-3' (SEQ ID 
NO: 9); 5'-GCUAGC UGUAGAAAUGUAU-3' (SEQ ID 
NO: 10) sense; PKC-8 siRNA: 5’-UCAUAAAUCAGUUU 
CUCAC-3' (SEQ ID NO: 11) antisense; 5'-AUGACAAA 
GAAAUUCUGAC-3' (SEQ ID NO: 12) antisense: 
5'-GUGAGAAACUGAUUUAUGA-3' (SEQ ID NO: 13) 
sense; 5'-GUCAGAAUUUCUUUGUCAU-3' (SEQ ID NO: 
14) sense. 

24. The method according to claim 21, wherein the sub 
stance is ICA-1. 


