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CAN CER COMPREHENSIVE METHOD FOR IDENTIFYING CANCER PROTEIN
PATTERNS AND DETERMINATION OF CAN CER TREATMENT STRATEGIES

WA e

- BACKGROUND OF THE INVENTION

- 1. Field of the Invention -

- The present invention relates to the deltectiu'on and treatment of cancer. More

particularly, the- mventron concerns a comprehensive method for 1dent1fymg a cancer protein

pattern and determmmg a course of chemotherapy and/or radlotherapy

2. Description of PriorArt
By Way of baokground cancer-patients are generally treated by standard and generrc

protocols with the type of protocol being largely determmed according to the tumor s generic

~ histolo grcally determmed stage (determmed through blopsy and tumor marker testmg), and
" the individual chmcran 5 experlence and preference. This form of treatment is based on '

= statlstrcal mformatron derived from hlstoncal data and 1 is not md1v1dualrzed to the specific

patient. Based on mrcroscop1c exammatron tumors of the same type -appear Very srmrlar.

However tumors within a given patlent may demonstrate drvergent growth curves and

characteristics as well as dlsparate responses to chemore gimens due to blochemrcal and

. genetlc nonequlvalence Thus it cannot be sa1d that every and all pat1ents exh1b1tmg the

identical microscopic narratwe and hence the same stage, will respond favorably to the exact

same empmc cure—one-—cure— all” therapy

In an effort to mdrvrduallze cancer therapy, a clmrcran may have in-vitro testing

‘performed to pre-determme the effects of chemotherapeutlc agents on tumor cells obtained
~ from the patient. Accordmg to the usual technique, patient tumor cells are allowed to grow

- and then tested only for re31stance to cancer treatment drugs A drug determined to be

meffectwe relative to the m—v1tro testing may then be ehmmated as the drug of ch01ce for the
patient.

There are &multi"ple reasons why this approach may not be effective. First, because the
tested tumors are grown in a culture, they represent 2 homo genous cell populatlon The
patient’s actual tumor 1s typrcally composed of multlple d1verse cell populat1ons In varying
stages of cell cycle, and expressing various extracellular cytoplasmrc and nuclear antrgens in
varying concentratrons as well as contammg normal stromal cells, epithelial populat1ons and.

vascular endothelial cell populations. Second, by the time the in-vitro tumor has been grown
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- out and tested, first line chemotherapy cannot be realized due to the time needed for cellular

growth (assummg the tumor grows at all). This mandates second line regimes. Moreover,

| When the tumor is expo sed to a ﬁrst line re grmen that may not work, the tumor is: given ©

enough time to assemble a “blue print” m Wthh to manufacture multr-drug resistance

_’protems to ﬁght any drug regimen fo which it may be subsequently exposed. Third, the drugs

tested in-vitro are used at overtly h1gh concentratrons that are not phys1olo grcally achrevable
m-vwo Unfortunately, the use of h1gher than peak plasma conc entratrons of drug can
overwhelm the cell’s mfrastructure T h1s may “confuse” a cancer - cell so.that it doesn’ t

know whether to ob ey its 1nnate signal to thrrve and grow or obey the extra cellular drug

~ signal to cease growth and die. Thus, the cell merely waits for a ratiocinate signal. By the
. time this equ111br1um is reached the body has excreted the drug and the cell “awakens™ to
follow 1ts innate st gnal to thrrve and grow. Moreover this ¢ condrtlonmg” has now allowed
, the cell to manufacture weapons to fight the next round of death signals (drugs). As 1nd1cated
. above, such Weapons include multi-drug resistant proteins that pump the drug out of its ~
mtracellular milieu and into the external env1ronment Thus, the cell becomes drug savvy

and therefore i 1mperV10us to the assault. F ourth mdrvrduahzed 1n-v1tro testing is premised on

the use of a single chemotherapeutlc agent and 1s unable to evaluate the etfects of

- combinations of agents Applrcant submlts that a multr-parametered tumor must be combated

- with a multiplicity of agents if the tumor is to be eradicated.

Accordingly, an improvement for determining cancer. chemotherapy and radiotherapy

- isneeded. What is spe01ﬁcally requrred 1S a d1agnostrc technique that is directed to a grven
‘cancer patrent and considers the gross tumor cellular content as well as molecules that

‘characterize the tumor m111eu thereby allowing a patient’s progress to be followed and

ensuring that the therapy is or is not efficacious. -
SUM.“MARY OF THE INVENTION
The foregomg problem is solved and an advance in the art is prov1ded by a novel

cancer comprehensrve method in which oncolytlc product selectron and dosing (as well as

| radlotherapres) are determmed through identification of a patlent’s 1nd1v1dual1zed canc er .

protein pattern of physrolo gically present biomolecular markers and the up or down

’regulauon of some of these markers from basal levels. In preferred nnplementatrons of the

. mventron the cancer protein pattern is determined from an assay evaluation sample obtained

from the patrent ‘The assay evaluation sample can be a homo genate of a solid tumor sample
obtained from the pat1ent or a blood serum/plasma sample obtamed from the patrent The

cancer protein pattern is based on detected nonbasal levels of biomolecular markers (BMMs) ..
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~ associated with the patient’s tumor. The cancer therapy regimen is then selected based on the

| cancer protein pattern and a first line therapy regrmen is customrzed based on expressed

BMMs in the cancer protem pattern that are. above of below basal levels. The BMMs
preferentlally mcludc protems that can be modulated by protem modulatmg drugs and the

cancer therapy regrmen preferent1ally mcludes protem modulatlng drugs correspondmg to

-one or more of the Bl\/[Ms The protein modulatlng drugs are select1vely combined into 2

chemo-surte that d1rcctly corresponds to the BMM pattern The BMMs may.be divided mnto

; Class I BMMs representmg either tumor prornotmg or tumor suppressor protclns and Class I -

i

. BMMs representmg tumor marker protelns that provrde mformatron about cancer onset
“and/or progressron The cancer therapy regrmen can be selected by evaluatmg the Class I

'Bl\/[Ms for upregulatron or downregulat1on and evaluatmg the Class II BMMs if any of the

Class I BMMs are determmed to be upregulated or downregulated It only one Class I BMM'

18 upregulated or downregulated the patient may, be desrgnated as bemg possibly

precancerous. If only two Class I BMMs are upregulated or downregulated the patient may

be designated as being precancerous If three or. more Class I BMMs are upregulated or

| downre gulated, the patient may be desrgnated as being cancerous.

It 1s therefore an obj ect of the invention to target cancer therapy toa spe01ﬁc cancer

patient so that the patient’s tumor 1S not exposed to an inappropriate regimen of drugs,

thereby increasing efﬁcacy |

Anothér 0bj ect of the mventron is to examine the heterogene1ty of an entire tumor,

o thereby taklng into consrderatron every cell that composes the tumor and not just those that

. are m DNA synthesis.

A further object of the mventron is to evaluate an individual cancer patient and not

use a generic treatment that is emprrrcally and generrcally chosen merely based on staging for

- a specrﬁc cancer.

A turther Obj ect of the 1nvent10n 1s 1o target ﬁrst-hne chemotherapy.
A further object of the invention is to predetcrmme if radiotherapy will be etfective,

partially effective or not effectrve at all in cancer patients. This ratlonale is based on the fact

| that, like chemotherapy? radiotherapy is also chosen based on morpholo gical characteristics

and not individualized based on the specific patient’s tumor heterogenic cell population

characterrstlcs

A further object of the invention 18 to be able to follow and monitor a speclﬁc patlcnt

to ensure that chemotherapy or radiotherapy has been efﬁcaclous
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A further Obj ect of the mventlon is.to be able to determine if previously treated patient

in remission is at risk tor recurrence relapse or metastasrs

A further Obj ect of the invention is to be able to screen for the possrble onset of cancer
us1ng the disclo sed methodolo gy durrng routlne physmal enammatron |
‘BRIEF DESCRIPTION OF THE DRAWINGS
. The foregomg and other features and advantages of the mventlon will be’ app arent -
from the followmg more partrcular descrrptron of preferred embodlments of the invention, as
1llustrated in the accompanymg Drawings 1 in Wthh

F1g 1 is a plan view of an exemplary assay kit for use in accordance w1th the method

- of the mventlon °

Frgs ZA —2F are dlagrammatrc Views showmg exemplary assay steps performed in
accordance w1th the method of the mventlon and |

. Figs:31sa dlagrammatrcu‘plan view of showing how individual test wells may be used

| lin the assay kit of F1g 1.

DETAILED DESCRIPTION OF PREFERRED EMB ODIMENTS

~ Applicant has observed that cancer treatment evaluat1on must be 1nd1v1duahzed based

| on the patlent’s heterogeneous tumor cell populat1ons A course of treatment cannot be
~ determined merely by morpholo grcal characterrstrcs (staglng) alone insofar as the

biochemical and genetlc parameters are not reﬂected morpholo grcally The invention thus

Proposes that cancer therapy be based.on tumor bromolecular (blochemrcal/ genetlc)

- characterrstrcs and not merely on stagmg ThlS 1S accomphshcd by evaluatmg the totaltty of a
| 'patlent’ s tumor cell populatrons (wrthout having to SIOW out a tumor 1n-v1tro) based on a

-~ plurality of the specific 1 individual’s tumor parameters to determme the chemotherapy and/or

radiotherapy reglmen needed to eradlcate the entire tumor mass. This evaluation is

performed W1th1n the time constramts necessary for targetmg ﬁrst line treatment re glmens

thereby lessenmg the chance that any cells will escape 'the “combatant” regimen while
realizing few or no side effects by the patient. :

The method of the 1nvent1on can realize results Wrthm 24-48 hours. According to the
method, a bromolecular proﬁle 1S performed relative to a patlent’s OWn cancer proteln pattern

of blomolecular markers (BMMs). The BMMS can be ant1 gens or antibodies (proteins), such

as sp ecific tumor receptors, growth factor receptors, basement membrane components,
 adhesion molecules or anglogene51s components One example is VEGF (vascular

" endothelial growth factor) receptor. An adult normally never vascularizes unléss thereis a

pathological condition: This could include wound heahng and in the female, normal menses
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or pregnancy, but is also assoc1ated wrth a growing tumor. To pro gress beyond 3mm in size,
a tumor must become mvested Wlth vessels in order to get rid of toxms and take in nutrrents
The tumor will thus have an abundance of VEGF receptors so that it can derrve strrnulus ﬁom
growth factor molecules in the crrculatlng blood

More generally, the method of the mventlon evaluates two classes of BMMs

assocrated with cancer pat1ents “The ﬁrst BMM class consrsts of proteins (Class I BMMs)

‘that can be targeted for treatment by way of modulatmg drugs that regulate (e g ., “‘cap’) the |

targeted protem (e.g., srgnal transductlon pathway (STP) rnonoclonal antibody drugs)
| Exemplary Class I BMMs mclude estro gen rec eptors (ER) pro gesterone receptors (PR),

androgen receptors (AR), and ep1derma1 growth factor (EGFR) . The second BMM class

j consrsts of protems (Class II BMMS) that prowde information about a patrent’s overall cancer

| °process such as tumor markers that may 1nd1cate cancer onset progressmn and regression.

- Examples include cancer antlgen 125 (CA-125), cancer antrgen 19 9 (CA19.9), CU-18 breast

related antigen, S-100, DF-3 blood factor, tumor suppressor ‘protein p53 and c-myc oncogene.

‘Note that some protems fall into both classes. Examples include Her2/neu growth factor

receptors, multrdrug resistance proteins (MZRP), lung resistance proteins (LRP), proliferating -
cell nuclear antigen (PCNA) and urokinase plasminogen activator (uPA).
Procedure ' ‘

In1t1ally, a tumor sample is obtained from the patient and homo genated into a -

quueﬁed state. The homo genate of the solrd tumor will contain the cellular components that

can be retrieved and used (W1th dilution) as an assay evaluatron sample If needed, the assay

evaluation sample can be further diluted to allow evaluatron of a multrphcrty of BMMs

(merely multrp Iy the obtained result by the dilution factor to obtain the actual result) Blood :

'- serum/plasma may also be used to provide the assay evaluatlon sample msofar as the

circulatory system contams proteins shed by the sohd tumor. Alternatrvely, other body
fluids, such as saliva, could be obtained from the patient to provrde the assay evaluation
sample. | ’ ‘

The assay evaluation sample is tagged with laheled_ detection antibodies or antigens

that have been fluorinated or otherwise rendered detectable. Each detection antibody/ antigen

‘is selected to bind to a selected Class I or Class I1 BMM that is consrdered mdrcatrve of a
characteristic of the patlent’ S tumor, with the Class I BMMS targetmg protems treatable wrth

modulating drugs, and the Class Il BMMs providing process information such as the type of

~ cancer, the tumor’s growth stage, and the tumor’s ability to resist certain chemotherapies or

- radiotherapies. The detection antibodies/ antigens will preferably be labeled for.use with an
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assay methodology such as ELISA (Enzyme-Lrnked Immunosorbent Assay) in which

" ﬂuorescence is used to detéct the presence of the labeled materral and thus the Bl\/[M to
" whrch it is bound. Alternatrvely, the detection antrbodles/ antrgens could be labeled for

| detectron using the laser photometrrcs of a flow cytometer In addition to the detection

antrbodres/antrgens capture antrgens/antrbodles specrfrc to the BMMS of interest are used to

provrde a sandwrch assay format: The capture antrbo dies/ ant1gens allow the BMMs to be |

- bound to a mrcrotrter plate or, other carrrer for handhng

25

30

In a preferred embodrment of the mventron and as shown in Fig. l a multlple test . |

well krt 218 prowded to srmultaneously test for a cancer protern pattern comprrsmg a
'1 plurahty of BMMSs using ELISA evaluatron The test kit 2 18 constructed usmg a
| commercrally ava1lable m1crot1ter plate 4 havmg an array of test wells Fig. 1 shows a
microtiter plate conﬁgured in a 96 well format, but smaller or larger srzes could be used
dependmg on the number of BMMs to be evaluated Tn the 96 well size, there are 96 separate o
- test wells 6 arranged to promde a; two d1mens1onal array comprised of well rows 8 and well

- columns 10 The microtiter plate 4 is made from inert plastic or other suitable material. It
.can be molded as a ‘single structure in which the test wells 6 are mtegrally formed together in
cony unct1on with a surroundmg frame 12. Alternatrvely, a str1p well construction can be used

.in whrch the frame 12 1s separately constructed from the test wells 6 S0 that the test wells can

be removed from the frame The test wells 6 that define each separate well row 8 or each -

I separate well colurnn 10 can then be Jomed together to facrlrtate sertion in and removal

from the frame 12 as a group If desired, the test wells 6 that comprrse each well row 8 or

well column 10 can be ]omed to each other by breakable connectrons so that individual test
-~ wells can be separated from the well TOW or well colun. As descrrbed in more detail below

in connection with Frg 3, if the test wells 6 of each well column 10 are joined together, each’

well column 10 can be assrgned for use in identifying a partroular BMM of interest. Then, 1f

-~ the clinician does not want to look at that partrcular BMM the well column 10 for that BMM

can then be stripped out of the mrcrotrter plate 4. A pertlnent marker strip may be sub stituted
if desired. o | |

Turning now to Figs. 2A—2F each test well 6 has a bottom surface confrguratron 14,

.3 that is conventlonally coated with capture antrgen or antrbody material 16 to provide a sohd

phase membrane for binding target BMMs in the patrent’s assay evaluatron sample Asis’

generally known the antigen/antibody materral 16 can be coated on the bottom surface 14
using a coating buffer that énhances brndmg Srtes that are unoccupred by the capture ant1gen

or antibody material 16 may be blocked wrth a blocking buffer to prevent non- specrfrc
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* binding of proteins in the assay evaluation sample if so 'desired.’ Fig.‘ 2A shows a test well 6
«that is constructed in the foregomg manner and ready to receive an assay evaluation sample

| Flg 2B shows the same test well 6 after an assay evaluatron sample obtamed from a patient is

placed in the well The assay evaluatlon sample is assumed to contam BMMs 8 that are

| ﬂspecrﬁc to the capture antrgens or ant1body matenal 16 bound to the well’s bottom surface

conﬁguratwn 14. InFig. ZC the BMMs 18 are shown after they bmd to the antrgen or

| antrbody materral 16. Non-spec1ﬁc proteins’ that do not bind to the antigen or antibody

material 16 are washed away. In Fig. 2D, enzyme labeled (e. g horserad1sh perox1dase)

detection antlbodres or anti gens 20 are added to the test Well 0, where they bind to the
| captured BMMs 18. Unbound detect1on ant1bod1es/ant1gens 20 are washed away. In F1g 2E

. a colornnetrrc substrate 22 (e g o-phenylenedlamme dlhydrochlorrde tetramethylb enzrdrne

(TMB)) is added to the test well 6. In Fig. 2F, the enzymes on the detection

antlbodles/antlgens 20 cleave the substrate 22, causmg a color change of the substrate

solution.’ The mtens1ty of the color is quantrﬁed using a sp ectrophotometer (e.g., ELISA
reader) and is proportronal to the number of target protems in the assay evaluation sample.
As shown dlagrammatrcally in Frg 3, the test krt 2 is preferably conﬁgured to

evaluate several BMMs in a smgle test, with each well column 10 bemg assigned to a

1 partlcular BMM. In Flg 3 there are erght well columns 10 labeled #1 through #8. Thus,
| elght BMMs may be tested There are also twelve rows labeled #1 through #12. Rows #1 2

through 6 are used to provrde standard curves to facrlrtate evaluation. Each well in rows #1

through #6 thus contains a sample of BMM of mterest at an establlshed concentration. Rows

#7 through #9 are used to prov1de three drfferent control levels, low medlum and hlgh of the '

-- BMMs of mterest Rows #10 through #12 are used for the patlent’s assay evaluatron

samples Three rows of samples are tested and the mean test result values are used. The

- various controls are assi gned a specrﬁc concentratron ‘along with a standard deviation (+/-).
If results fall Wrthln the desrgnated assrgned values then this indicates the curve was set up

. correctly and the pat1ent results are valrd

The results of the assay test can be used to determine a course of treatment to

admrmster to the patrent The overall methodolo gy is to 1dent1fy a cancer protein pattern of .

~ Class I BMMs based on the detected levels of these proteins. The Class I BMMs will
- generally be either tumor promotlng protems or tumor suppressor proteins. The assay test
'. will identify the extent to wh1ch any tumor promotmg protems are upregulated and/ or any

~ tumor promoting protems are downregulated ‘From this pattern and with the assistance of
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- Information prov1ded by the presence or absence of the Class II BMMs a chemo-regimen or

rad1o-re gimen may bé targeted to maxnnlze the eradlcat1on of the pat1ent s solid tumor.

Most lmportant are the Class I BMMs because they s1gn1fy the presence of protems
that can be modulated by conventlonal STP drugs Unhke current treatments in which one or

more of such drugs are prescribed based on tumor stagmg, the drugs are selectively combmed -

mto a chemo-suite that d1rect1y corresponds to a spec1ﬁc patlent’s BMM pattérn revealed for
| that patient by the assay test. The treatment is thus customtzed to target cells that express the

BMMs represented in the pattern The 31gn1ﬁcance of the Class 11 BMMs can be appreciated

from the fact that each of the Class | BMMS is a normally expressed antigen that may be

- found in non-cancerous t1ssue at basal levels Even if a partlcular Class I BMM 1S above or -

below its basal level it may not be approprlate to make a diagnosis of cancer. For example
most 1nd1V1duals do not normally express up-regulated levels of VEGF. However as
prevrously mentloned an assay test of a female durmg normal menses or pregnancy could
reveal such up-regulation. On the other hand, the additional presence of a Class II BMM

such as CA-125 could lead to a dlfferent dragn031s Similarly, elevated levels-of more than

one tumor promotmg protem or decreased levels of more than one tumor suppressor protem

~ could prov1de a more definitive diagnosis. For example the presence of two Class I BMMs

20

30

- would likely be interpreted as a pre-cancerous condition. The presence of three or more

Class I BMMs would likely be interpreted as cancer.

Advantageously? the method of the invention facilitates such definitive diagnoses by

testing for the patient’s cancer protein patterns rather than indi\}idual proteins, such as Various

“prior art assays that identifjr individual tumor markers. This is particularly useful for first line
| chemotherapy Rather than prescr1b1ng drugs accordmg conventional stagmg methods and

: running the risk that the drugs will be inefficacious and promote drug resistance that 1mpacts

second line treatment, a carefully targeted treatment sutte can be prescnb ed that the

| pract1t10ner reasonably knows will control the 1dent1ﬁed BMMs
Exempla_ry Test Kits | |

A number of basic test kit profiles have been detreloped to characterize different

cancers. Table 1 below 1llustrates several exemplary profiles that resp ectlvely characterlze

~ ovarlan cancer, ovarran/pemtoneal cancer, and ovar1an/ gall bladder/p eritoneal cancer. It wﬂl

be seen that either a basic or comprehensive profile may be used for each cancer A basic
profile may comprlse a gradient either greater than or equal to five BMMs. A comprehenswe :
profile may comprise a gradient greater than or equal to ten BMMS In Table 1 below, three

exemplary basic profiles and three exemplary comprehensive profiles are shown. The first :
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two protﬂes are for ovarian cancer, the second two are Ior ovanan/pentoneal cancer, and the

third two proﬁles are for ovarian/ gall bladder/pentoneal cancer.

TABLE 1
TOMOR TYPE | BASICPROFILE - ;[ COMP. PROFLLE |
T OVARIAN "'" ER/PR Her2/net, MRP ER/PR/AR, Her2/neu, MRP,
| IRP,EGFR . .| LRP,EGEFR,CA-125,CU-
| 18,PCNA,DF3,uPA
“TOVARTANPERITONEAL | S-100, PCNA, MDR-I; | §-100, PCNA, MDR-1,
| - ) EGFR, ER/PR/AR .| EGFR, ER/PR/AR Ki- 67,
A | p53Her2/neuMRPLRP,
| EGFR, CA-125, uPA
OVARIAN/GALLBLADDER/ " §-100, PCNA, MDR-1, | 5-100, PCNA, MDR-I,
PERITONEAL EGFR ER/PR/AR PP, 053, 'EGFR ER/PR/AR; PP, MRP,
: : . - cimyc 'S-100, NSE, LMW Keratin,
| ps3, TS, CD43, CEA, CD31,
" CA 242, c-myc, PDECGF,
v

Ovarian Cancer

The ovarian basic proﬁle 1ncludes ant1bod1es to detect for the presence of estro gen.

receptors (ER) pro gesterone receptors (PR), Her2/neu growth factor rec eptors multldrug

res1stance protems (MRP) lung drug res1stance protems (LRP) and epldermal growth factor
receptors (EGFR) The ovanan comprehenswe proﬁle includes the same markers plus’

markers to detect for the presence of androgen receptors (AR), CA-125 antigen, CU—18

B ,ﬁbreast-related antlgen prohferatmg cell nuclear antlgen (PCNA), DF-3 blood factor and

uroklnase plasmrno gen actlvator (uPA)
| The captuire antlbodres that may be used to detect the above- identified ovar1an cancer

BMMs are set forth in Table 2 below They are all convent1onally available monoclonal or

*polyclonal ant1b0d1es Wlth polyclonal ant1bod1es bemg preferred to ensure detection of the

specific proteins of mterest These protems W1ll be composed of multiple ep1topes to Wthh

| the polyclonal antlbodles may bmd Monoclonal ant1bod1es will target only one epltope and ,

if that epltope has mutated the monoclonal antlbody will not bind. The assay would then -

glve a false mdlcatlon that the protem of interest is not present when in fact it is. Because a |
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polyclonal antibody targets many eprtopes on the protein of interest, there 1S an increased

chance that the protem wrll be detected by the assay

TABLE 2 l R
— “BMM | CAPTURE ANTrBODY'
' o ER/PR/AR “ER/PR/AR antibody
o Her2/neu ' " Her2/neu antibody
. MRP — . . MRPantibody -
— .f:RI”' " e . LRP -antibody |
- EGFR R T EGFR ant1body B
T CAI2S : CA-195 antrbody |
CU-18 CU-18 antibody -
“PCNA ‘ '~ 'PCNA antibody
ore ‘ “DF-3 antibody
t’ TPA - “UPA antibody
5 ’ . Note that all of the above ovarlan cancer BMMs except CA-125 CU-18 and DF 3

may be considered Class | BMMs All of the BMI\/Is except ER/PR and EGFR may also be
considered Class IT BMMS Relative to the BMMS havmg Class I status, Table 3 below l1sts

conventronal drugs that may be used to modulate such proteins:

L TABLE3
~Class One BMM Drug
o ER/PR/"AR R B 'H'ormonecapping" a;dtibodies i
— Her/neu c ) Herceptin |
MRP : Glucosylceramide synthase antisense cDNA
. | LRP | — ‘ :-Clafazimine N —
EG”F"R" - T - ZD 1839 or vaccine | -
PCNA B T NAMI-A (Ruthenium Complex) ~
. :UT)“A“ . . WX-360 (uPAR-ahtagonist)

Sl - gp——

10

| Ovarian/Peritoneal Cancer

The ovarian/p eritoneal basic protile mcludes markers to detect 101 the presence o
cancer antlgen 19 9 (CA19 9), S- 100 prohferatmg cell nuclear ant1gen (PCNA) multrdrug
re51stance-1 (MDR- 1), epldermal growth factor receptors (EGFR) estrogen receptors (ER),
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pro gesterone receptors (PR) and androgen receptors (AR) The ovarian/peritoneal

. comprehenswe profile mcludes the same markers plus markers to. detect for the presence of

‘f monoclonal antrbody K1-67 turnor SUppressor protem (p53), Her2/neu growth factor .

\

| receptors multldrug resrstance proteins (MRP) lung drug resrstance protems (LRP) cancer

antlgen 125 (CA125) and urokmase plasmmo gen actrvator (uPA)

- The capture antrbodles that may be used to detect the above-rdentrﬁed

ovarran/perrtoneal cancer BMMS are set forth i hil Table 4 below They are all conventronally

avarlable polyclonal or monoclonal antrbodres (w1th polyclonal antrbodres bemg preferred), |

~ as follows: o
o TABLE-‘f-ls L | |
T BMM . " CAPTURE ANTIBODY
T CAI9O . "CAT199 antibody - ’
B ?'s-roo ' 'S-100 Ahtiquy ;
L PCNA ~ PCNA antibody
T MDR-1~ '- MDR-1 antibody |
B “EGFR - - EGFR antibody
- “ERPR/AR ‘ ER/PR/AR antibody
- <A “Ki67 antibody -
- ) p53 | i ‘p53 antibody
- l;IerZ;/rre'ur'[ . Her2/neu ahtib‘odyw
- i m | "~ MRP antibody |
- T IRP “LRP antibody
CA-125 CA-125 antibody -
) UPA . :

15

uPA antlbody |

T

‘Note that all of the above ovarlan/p errtoneal cancer BMMs except CA-1 9 9 S-100,"
p53 and CA-125 may be consrdered Class I BMMS All of the BMMs except ER/PR/AR a:nd
EGFR may also be consrdered Class II BMMS Relatrve to the BMMs havmg Class I status,

Table 5 below lists conventronal drugs that may be used to modulate such protems

" Class One BMM -

e i

, ER/PR/AR

Her/neu

TABLE 5 .

- e Ay

Drug

“Hormone capping antibodies

- Herceptin
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L MRP I " - Glucosylceram1de synthase antlsense cDNA-
. — [RP, R Clafa21mme T
EGFR h ; - T — ZD 1839 or Vaccirj_e .
D MDR-I o — D ~ 'Taxanes |
N . - Ki-67- | L .’ 1- . S-phase targetlng drugs
E .’:PCNK""." e .' N NAMI-—A (Ruthenlum ‘Complex)
- UPA . B WX—36Q (uPAR-antagonrst)

%r_@_n/_(hﬂBlackie____r_/Le____r_tmeal&mcer].

The ovanan/ gall bladder/perltoneal basm pro ﬁle mcludes markers to detect for the

. presence of cancer antrgen 19-9 (CA19- 9) S-IOO prohferatmg cell nuclear ant1gen (PCNA)
- MDR-1, eprdermal growth factor receptors (EGFR), estro gen receptors (ER), pro gesterone

receptors (PR), andro gen receptors (AR) PP; tumor suppressor protein (p53) and c-myc. The

ovarlan/ gall bladder/pentoneal cornprehensrve profile mcludes the same markers plus

‘markers to. detect for the presence of 1\/£RP neuron-specuﬁc enolase (NSE), LMW Keratin,

| thymldylate synthase (TS) 31alophor1n (CD43), carcmoembryomc antigen (CEA), PECAM 1
- (CD31), cancer antigen 242 (CA242) platelet-demved endothehal cell growth factor
(PDECGF) and Vasoactlve intestinal peptlde (VIP). : |

The antlbodles/antlgens that may be used to detect the above-identified ovarran/ gall

bladder/perrtoneal cancer BMMs are set forth in Table 6 below. They are all conventlonally

| - available polyclonal or monoclonal antlbodres (wrth polyclonal antibodies bemg preferred),

15

-as follows o
: TABLEG6 ’
i BMM T CAPIURE ANTIBODY

] T CAI9O . | . CAI90 antibody

T s100 [ Si00ambody

T PCNA . | PCNAamtbody
o T MDR-1 " -- m | ;‘ ‘. — ‘..N[D]R-l antibody -

P EGFR . . T EGFRantibody
- WER/PR/AR L o — | —ER/PR/AR antiboay | ,'
T PP | - . PPantibody

- p53 T C 53 antibody

- c-mpc . | | ~ c-myc antibodfr |
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. MRP MRP antibody
";' "~ NSE | ’  NSE antibody |
LMW Keratin LMW keratin antibody
N , TS . | TS ant1body
B CD43" B CD43 ant1body
- CEA . CEA ant1body
D3l CD3T antibody
B CA 2-__42 o CA 242 antibody |
‘PDECQF | PDECGE antibody
T ~ VIP :*1 ,g 3 - | \}IP:polyelonal antibody

Note that all of the above ovar1an/per1toneal/ gall bladder cancer BMMs except CA-
19- 9 S-lOO p53 c-myc and CA 242 may be con31dered Class I BMMs. All of the BMMs
except ER/PR/AR and EGFR may also be con81dered Class Il BMMs. Relative to the BMMS

5 havmg Class I status, Table 7 below lists oenventlonal drugs : may be used to modulate such

..+ proteins: * o
. | ! TABLE7
T Class One BMM | B Drug
e ER/PR/AR 1 ‘ Hormone capping antibodies
B JHer/IlGU’ N : - Herceptin
B — MRP . Gluco sylceramide synthase antisense CDNA
— TRP ( ~Clafazimine
) TTEGER ’r 7D 1839 or vacoine
B PCNA.. NAMI-A (Ruthenium Complex)
— M]"jf{-l - | Taxanes = L
PP o Tiposomalﬁauhorubieh antisense CDNA
. NSE- R Cyclophospham1de Etopaside, Soxorubicin
S _ LMW Kera‘tirl . — LMW Keratin (cytoKeratm) capplmdy | ’
S TS ] Eluoropynmldmes (5-FU)
s T AmicDH
R | ; CEA ' " Prodrug genetherapy l\/JI'ETgemm-'Sel\'/IET
R 'gbsi,u R o ~And CD31 —

v
——— A—— =




CA 02512961 2005-07-11

WO 2004/062483

14

° ,Addrtlonal Proﬁles and: Panels "

PCT/US2004/000586

Many other exemplary assay kit proﬁles and panels can be eonstrueted mn aceordanee

with the present mventron Table 8 below shows a numb er of addrtronal assay | kit profiles;

Whrle Table 9 below shows a number of smaller assay kit panels for targetmg speerﬁc protein

| groups., As explalned below many of the panels of Table 9 ean be used to augment the

proﬁles of Table 8, thereby provrdmg addltlonal mformatlon about patrent treatment options.

TABLE 8

~TUMOR TYPE

BASIC PROFILE

~COMP. PROFILE _

Adeno-Carcinoma

| ACTH B72 3, BCA225 Bei- 2 |

.CAI5.3

ACTH B72.3, BCA225, Bal-2,
 CAl53, CA125 CEA/D-14,
CyclinD1, PCNA, Ki-67, MRP,

- MDR-1 () (x)rj(f) (D

" Bladder

—

53, Herd/neu (p185), PCNA, MDR-

pss,' Her2/neu (prss'), B"CNA;
'MDR-1,EGFR '~ - |1, EGFR Ki-67, pan-ras Bel-2, Bel-x,
Lol T Rb@m) ’
Brain 53, Ferz/nen, MOMT, Kic67, .| p53, Her2nen, MGMT, Ki-67, MDR-
| " MDR-1, GFAP, Syn . 1, GEAP, Syn, CD35, CD31, PCNA
| VEGFR, PDGFR |
| | | (W) (¥) (»)
Breastm[Agleno- — | ER/PR Her2/neu TS BCA-125 ER/PR Her2/neu TS, BCA-125
Careinomas] : | " MDR-1, MRP | M_'DR-I MRP CA-125, p53, CD31
| o . - : CA 125, DF 3, VEGFR (*) (£)
~Colon/Bowel _ 053.TS, CD43, CEA, PCNA | p53, TS, CD43, CEA, PCNA, MDR-1,
: - : o .. | cps3y, CA 242, c-myc, PDECGF, VIP
“Endometrial | ER/PK, ’Ki‘-67; p53, MDR-T ER/PR, Ki-67, p53, MDR-1, CD31,
" R I CA-125, MPR, TSP, 1as (§) (®) |
' ,Lung . p§3,‘L_R’P, NSE, NmR-ic'"EA, CA*—‘, | p53 LRP, NSE, MDR-1 CEA, CA-
B 125 ' 125, bel-2, Cyfra 21-1, CA 19-9,
:  MGMT, MRP (*¥) (§) ()
Melsnoma™ | MDR-I p53 CD31 HMB 45, MDR—l,pSB CD31, HMB-45, MRP, |

MRP EGFR Involuorm

EGFR Involuerm Bcl-2, c-myc,
~ PCNA, Ki67, NIKI

IO
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" Oral p53 MDR-I MRP, EGFR. PCNA 153, MDR-1, MRP, EGFR, PCNA,
o Cocades 0| 0 cAdIRs
Peritoheal | CA19 9. Gastrm s-1oo PONA, CA19 9, Gastrin, S-100, PCNA, NSE,
.. " ..7NSE - & | MDR,MRP, Ki-67,p53, EGFR |
. Prostrate | I AR, I—IPAP, PS“MA, cferbf2,,Ki-o7, AR I—IPAP PSMA, c-erb-2, Ki-67,
; GRP . - GRP P53, MDR-I P-cadherin,
n S | * VEGF, CD31 (1)
—Saroma | P53, MDR-T, MiRP, EGER, O13 |~ p33, MDR-1, MRP, EGFR, O13,
o S T VEGRBcl-20-myoPCNAK167-
.‘ - S S a 2’:(\!!) ~
Stomach [omentﬁm] | CA19 9, Gastrm PP, PCNA MDR- CA19.9, Gastrin, PP, PCNA, MDR-1,
A 1,8-100, HBP-P .| s-100, HBP-P, NSE, LMW Keratin,
| R | Villin
- Thyroid- ~ | Todine-R; Thyro-R, TSH-R, PCNA, | lodine-R, Thyro-R, TSH-R, PCNA,
.| ps3 - | ps3,PTHR,MDR-I,MRP
Unkown™ p53 Her2/neu DR, PCNA, | p53, Her/neu, MDR-1, PCNA,
Primarysite”. | CD3LCA-125 | CD3L, CA-125, CD34, Ki-67, MPR,
S N I, ’ | " LRP,CEA() (**) (&) W)

| |
 The use of Varrous symbols 1n the comprehenswe proﬁles is 1ntended to’ prov1de the

clinician with recommendatrons Ie gardrng add1t10na1 panels that should be run in conJunctron
with the cornprehensrve proﬁles These symbols represent various panels listed below in

5 - Table 9 The symbols are defined as follows:

: (\p') Cyto genic panel recomrnended
-- (x) Carcrnoma of Unknown Prunary Site panel recomrnended
- ( f ) — Carcinoma panel recomrnended |
(A) — Eplthehal panel recommended
10 (’J'C) Bladder VS. Prostate Carcmoma panel recommended
4 (v) P1tu1tary panel recomrnended

N (oo) Neuronal panel recommended
(*) — Growth Factor panel recommended

(E,) -~ WBC Inﬁltratron panel recommended

15 (**) Oncogene/TSG p,onel recommended
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TABLE9
PANEL ) | — BMMs
Ang1ogenes1s Panel/Index— CD31 CD34 VEGFR TSP 1, PDGFR-OL cham

Angio P Panel/Index-Z '

pS53, TSP-1, CD31 [Ind1cat10n for “at rlsk” ocoult metastasis]

_-_

Apopt031s Panel | P33, mdm—2 annexm bel-2, bax
- [Carcinoma oF Unknown. o PCNA, p53 Her-2 MDR ER/PR/AR
Primiary Site Panel » S :

Carcinoma of Unknown

to. Spme or Bones Panel

[ Her-2, LRP, MDR, CEA,, CA125, CD43 (males = PSMA)
, Prinlafy Site with Metaetésis' o L . -

["Carcinoma vs. Lymphoma

Panel

[LCA, ‘c-kit/nlyelo;i.d marker = CD117, Ki-67 .

Eplthehal Panel

| Growth Factor-Receptor Panel

Ber-EP4 B72 3, EGFR EMA

c erb-2 EGFR c-erb 1, VEGFR PDGFR TGFR —I&II

[amphﬁed -—1nd1cat1on growth re gulatlon & uncontrolled oell

Invasion/Metastasis Panel

| proliferation] |
- [Heat Shock Protein Panel [ FISP-PC96, HSP 70, HSP 90 |
. Hormone Receptor Panel . : ER/PR/AR ! |

ICAM uPa Pa1—2 Bcl-x TM ﬂ

Keratin Panel #1 Keratins #39, 43, 50

Wl§efatin Panel #2 — ,Keratms 745,56 B

Keratin Panel #3 Keratins #34 39, 40 43, 438, 50, 50 6

"Keratin Pancl #4 | Keratins #39, 40, 43, 48, 50, 506 VDN

Keratm Panel #5

Al

- - b

Keratms #40-68

Lymph Node & Bone
Marrow MlcroMetasta31s :

Panel

LR/AE-1, CD31, CD34

| Lymphoma vs. Carcinoma

| Panel

[CA, c-Kit/myeloid marker = CDIT7, K67

Multidrug Resistance Panel

#1

MDR-1, MPR, MGMT

| Multidrug Resistance Panel

TS, LRP, Topoisomerase T&II

Mk -

-
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H#2

[ Neural Panel

Cl)56 G‘FAP Leu7, MBP, NF, NSE, BZ-M‘ieroglobulin_, Syn, .

. | NSE, Ubrgmtm

| Neuroendocrine Panel

PGP 9.5, NSE Chromogramn A CEA

-- Neuroendocrme Gastrrn Panel

Bombesm CA19 9 CD56 Leu7

"Occult Metastasis Panel #1

- ICAM uPA Pa1-2 Bcl—x TM

1 Occult Metasta31s Panel #2

p53 TSP-l CD31

Gene Panel #1

"Onco gene/Tumor Suppressor

TN'FR TGFR c-myc p53 ras ..

‘Oncogene/Tumor Suppressor

| Gene Pe,nel #2 |

-| c-fos, c-jun, c-myc, ras

P1tu1tary Panel .

:GI:I;LgIGF-I, TSH, Adrenocorticotropin, Prolactin .

Prolrferatrve Panel/Index

[ Ki-67, c-erb-2, PCNA

- i -

T & B Lymphocytes Panel

| cps, CDl9/Leu12 CD45RO/A6 Leul7 (T-cells, B-cells,
e [Helper Inducer T—eells] Actrvated T&B cells)

‘Unconventional Multidrug .

Resistance Panel :

= -

p53 bcl—2

Undifferentiated Caroinorna_ '

Panel

| p33, Rb APC MCC srmple ep1thellal eytokeratms and

squamous. eprthehal cytokeratins

Undifferentiated Tumor l’anel

Calretlnrn muclcarmme CEA, B72 3

Infiltration Panel

- White Blood Cell Count MCG CD3 CD19/Leu-12 CD41/GPIIB/IIIA CD45 |
Infiltration Panel #1 '(Macrophages T-cells B—cells [platelets megakaryocytes
o , . .' megakaryoblasts], leukooytes) | |
White Bl(ﬁd" Cell Count | MCG, CD3/Leu3a&b, CD45, CD14/N102 (Magrophages
o Inﬁltratron Panel ;24,? : 'Helper T-cells, [Maturé monocytes, granulocytes], Leukocytes)
White Blood Cell Count [ T&B cells = CD3, CD19/Leul2, CD45RO/AG, Leul7 (T-cells,
ey

vB-"cells, [Helper; Inducer T-cells], Activated T&B cells)

Tt

illalt-— —

P—

Interpretation of Assay Result .

"The final mterpretatron of the results of the fore going basic and comprehensrve

|

profiles relative to a specrﬁc patrent with 4 particular stage of tumor growth and treatment

history will be left to the prrmary oncolo grst treatmg the pat1ent Posrt1ve results are
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indicated by the presence oi Class 1 BMMs above or below basal levels or the detection o1

- any amount of Class II BMMs Typically, the quantlty of up-regulated or down-regulated
- Class 1 BMMs and detected Class II BMMS w1ll be the prlmary interpretative indicators, -

A o"lu ‘.o d

to gether with their type. |
1.~ OneClassT BMM present at non-basal levels

In this case, the assay evaluatron results may be due to some non-cancer related health

. 1ssue, such &s pre gnancy, normal menses, etc Thus a patrent medrcal h1story evaluatlon 18"

- made to identify such issues. If there is no non-cancer related explanatron for the assay

result, the patient 1s de31gnated as being possrbly precancerous and the Class II BMM results

are consulted for cancer process information.

k2.; - Two or more Class I BMMs present at non-basal levels

If the proﬁle demonstrates posrtrve results for two Class I BMMs or Class II BMMs,
there is usually a high rrsk or entermg 1nto an onco genrc state. The patrent Wlll be desrgnated
as precancerous and mterventlon be it chemotherapy and/or radlatron may be necessary to
prevent the overt onset of cancer. If the proﬁle demonstrates positive results for three or
more Class I BMMs or Class I BMMs, the patlent 1S de31gnated a Cancerous. Flrst line

chemotherapy and/or radrotherapy is performed The results of the profile will drctate exactly |

what chemoregmlen/radmre grmen to follow based on BM’\/I expression and concentration. In

. partlcular a chemoregnnen can be based on selecting a sulte of BMM modulating drugs, such
- asthose descrrbed above, that are desrgned to target cells expressing nonbasal levels of Class

1 BMMs. The drugs wrll cap the Class I BMMs in such cells. A radroregnnen can be based

. on tumor S1Z€ and type as determrned by the Class II BMMs.

25 .

30 -

Once a precancerous Or cancerous patrent has been treated evaluation of BM?M

proﬁles will contmue to be momtored to determine if treatment modalities have been

efficacious by up-re gulat1on and down-re gulatron of the BMMs that were initially detected

 Additional and po ss1b1y modrﬁed treatments may then follow

Accordmgly, a cancer comprehensrve method for evaluatmg cancer protein patterns is

| - descrrbed herem Unlrke conventronal cancer d1agnos1s ‘the mventrve method is not based on.

| stagmg It does not matter what stage the patient’s tumor is in or what type it is. It also does

not matter whether cellular components or serum/plasma fluid are evaluated. An overt

obj ectlve of the method is that ; in the future, stage 2, stage 3 or stage 4 treatment may become
a thing of the past because tumors will be neutraltzed fast enough and early enough thereby
preventmg growth progressron A further advantage of the disclosed method is that a
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clinician can homogenate the tumor, liquefy it, reduce its size, and dilute it out. Large tumor
: segments are not requlred A tumor can be evaluated 1 in totahty

Whlle Var1ous embodlments of the mventlon have beén shown and descrlbed it -
,should be apparent that many vanatlons and altematwe embodlments could be nnplemented
1n accordance with the mventlon It'1s understood therefore that the invention is not to be in
any way 11m1ted except in accordance Wlth the Sp1r1t of the appended claims and their

equlvalents.
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1. A method for "characterizing a cancer tl’lmorfcr medrcal diagnosis 'andtreatment,-
“ comprrsmg o | - - ‘ - |

deterrninrng a cancer protein pattern based on detected nonbasal levels of

blomolecular markers (Bl\/ﬂ\/IS) associated Wlth a patrent’s tumor; and

selectmg a cancer therapy e grmen based on said cancer protein pattern for eradrcatmg

the tumor .. -

2. - A method in accordance with Claim 1 wherein said cancer therapy regimen is a first
~ line therapy. = .. o
3. A methodin accordance with Claim 1 wherein said cancer therapy regimen is

customized to target cells that express BMMs i in said cancer protein pattern above or below

basal levels

- 4. A method in accordance Wlth Cla1m 1 Whereln sard BMMS include protelns that can

be mcdulated by protem modulatmg drugs and said cancer therapy regrrnen 1ncludes protein
modulating drugs correspondmg to one or more of said BMMS
5. A method in accordance with Claim 4 Wherem said proteln modulating drugs are

selectively combmed mto a chemo-suite that directly corresponds to said BMM pattern

¢

6. A method in accordance with Clair'n 1 wherein said BMM s include Class I BMMs

-representing either tumor prornotlng or tumor, suppressor proteins and Class II BMMs

- representing tumor marker protems that prov1de 1nf0rmat10n about cancer pro gression.

s "1 “

.

7. A methodﬁ in accordance with Clairn 6 Wherein said cancer therapy regimen is selected

by evaluatmg said Class I BMMs for upregulation or downregulatron and evaluatrng said

. Class I1 BMMs if any of said Class I BMMs are upregulated or downregulated

8. A method in accordance with Clarm 7 Wherern said cancer therapy regimen is selected
by evaluatlng said Class I BMMs to deterrnine if only one Class I BMM is upregulated or

- downregulated, and'if so, designating the patrent as being possrbly precancerous.
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upre gulated or downregnlated, and 1f so, desrgnatrng the patrent as ‘being cancerous..

E 11.- A method for medrcal dragnosrs and treatment of cancer comprrsmg

line cancer therapy regimen.
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9. A method in accordance with Clarm 7 wherern said cancer therapy regrrnen is selected

by evaluatrng said Class T BMMs to determme 1f only two Class I BMMs are upregulated or |

| downregulated and if so desrgnatmg the patrent as berng precancerous

f

10. - A method in accordance wrth Clalm 7 Wherern sard cancer therapy reglmen is selected

| vby evaluating sard Class I BMMs to determme 1f three or more Class I BMM:s are |

. 1 Y v 1 '
¢ . e . . 5 b
. t S

obtaining an assay evaluation sample from 2 patrent

sunultaneously testrng sald assay evaluatron sample for upregulated or downre gulated

| ’blomolecular markers (BMMS) representrng a cancer protern pattern; and

selecting a cancer therapy regimen based on said cancer protem pattern.

;l 2.' A method in accordance with Clarm 11 Wherem said assay evaluatron sample |

_' compr1ses a homogenate of a sohd tumor sample obtarned from the patrent

¢
"

13. A rnethod in accordance with Claim 11 Wherern sard assay evaluation sample

comprrses a blood serum/plasma sample obtalned from the patient.

)
1

B '1°4:. A method in accordance with Claim 11 wherein said testrng step 18 complcted within .

24-48 hours of obtarnmg said assay evaluatron sample.

' t .

15. A method in accordance with Claim 11 wherein said cancer therapy re girnen is a first

16. A rnethod in accordance Wlth Clarrn 11 wherem sa1d cancer therapy regrmen 1S a ﬁrst

’

line radlotherapy regimen. '

17 . A methodin accordance wrth Clalm 11 Whereln said cancer therapy reglmen 1S a

| chcmotherapy regimen using a sulte of chemotherapy agents drrectly correspondmg to said

cancer protern pattem.
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- 18. . . A method in accordance with Claim 17 wherein said chemotherapy agents are protem

modlilatinhg'drugs,that each reSpectively modulate cne BMM of said cancer protein pattern.

l 9. . A method in accordancc with Claim 11 wherem said testing step mcludes -

3

snnultaneously testmg said assay evaluatron sample fcr Class I BMMs representmg either

| ’tumor promotmg or tumor suppressor protems and Class II Bl\/lMs representmg tumor marker

| protems that provrde mformatlon about cancer progressmn

120, . A method for characterizing a cancer tumor for medical diagnosis and treatment,

comprrsmg

obtamlng an assay evaluatron sample from a patrent said assay evaluation sample

" being either a homogenate of a solid tumor sample obtamed from the patlent or a blood

serum/plasma sample obtamed from the patlent _
| determining a cancer protem pattern based on detected nonbasal levels of
blomolecular markers (Bl\/[Ms) ass001ated Wrth the pat1ent’s tumor |

‘'selecting a cancer therapy regimen based on said cancer protein pattein for eradicating

- the tumor;

‘said cancer therapy regrmen belng a ﬁrst hne therapy regimen customlzed to target |

- cells that express BMMs 1n sard cancer protem pattern abcve or below basal levels

said BMMs mcludmg protems that can be modulatcd by protein modulatmg drugs and

~said cancer therapy re grmen mcludmg protem modulatmg drugs correspcndmg to one or

more of sa1d BMMs;:

sa1d protem modulating drugs being selectrvely combmed into a chemo-suite that

d1rectly correspcnds to said BMM pattern |
said Bl\/lMs including Class I BMMs representmg e1ther tumor promoting or tumor

_suppressor proteins and Class II BMMS representing tumor marker proteins that provrde

information about cancer pro gress1on |

'~ said cancer therapy regimen bemg selected by evaluatmg sard Class I BMMs for

- upregulation or downregulation and evaluatmg sa1d Class 11 BMMs if ariy of said Class I

~ BMMs are upregulated or dewnregulated

said cancer therapy regrmen bemg selected by evaluatmg said Class I BMMs to

determine if only one Class I Bl\/ﬂ\/l 1S upregulated or downregulated and if so, desrgnatmg

the patrent as being poss1bly precancerous;

said cancer therapy regimen bemg further selected by evaluatmg said Class I BMMS
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- to determine if only two Class I BMMs are upregulated or downregulated and 11 so,

desrgnatmg the patlent as being precancerous; and

sard cancer therapy reglmen ‘being further selected by evaluatmg said Class I BMMs .

to determrne if three or more Class I BMMs are upregulated or downregulated and if so,

- desrgnatmg the patient AS bemg cancerous

©21. A method for characterizing a cancer tumor for medical diagnosis and treatment,

comprlsmg

determlnlng a cancer protein pattern based on detected nonbasal levels.of

| bromolecular markers (BMMS) assocrated W1th a patlent’s tumor

selecting a cancer therapy reglrnen based on said cancer protem pattern for eradrcatmg

the tumor; and

said method being' specific to orie or mlore particular cancer types and ilnplementedas

either a basic p1 rofile comprrsrng a first set of Bl\/lMs or a comprehensrve profile comprrsmg

- said first set of BMMs and a second set of BMMs

22. A method in accordance w1th Clarm 21 wherein said method is nnplernented as a

~ basic ovanan proﬁle wrth sa1d ﬁrst set of BMMS comprrsmg ER/PR, Her2/neu MRP, LRP .
~and EGFR.

23, A method in accordance with Clalrn 21 wherein sard method is 1mplemented as a

comprehenswe ovanan proﬁle w1th said ﬁrst and second sets of BMMs cornpnsrng

| ER/PR/AR Her2/neu MRP LRP EGFR CA-125, CU-18 PCNA DF 3, uPA

24. A method in accordance with Clairn 21 Wherein said 'methpd is implemented as a

~ basic ovarian/peritoneal profile with said first set of BMMs comprising S-100, PCNA, MDR-

1, EGFR, ER/PR/AR. -

25. A methodin accordance with Claim ’21 wherein said method is implemented as a |

. comprehensive ovarran/perrtoneal profile wrth said ﬁrst and second sets 6f BMMs
comprising S-100, PCNA, l\/lDR-l EGFR ER/PR/AR K1 67, p53 Her2/neu, MRP, LRP
EGFR, CA-125, uPA. |
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26. A method in accordance with Clarm 21 wherem said method 1 nnplemented as a

| bas1c ovarran/ gall bladder/pentoneal proﬁle w1th sa1d ﬁrst set of BMMs comprising S-100,
PCNA MDR-I EGFR ER/PR/AR, PP, p53, c-myc | =

27. A rnethod in accordance with Clann 21 wherern sa1d method is 1mplemented as a

comprehens1ve ovarlan/ gall bladder/pentoneal proﬁle Wrth said first and second sets of

:BWS comprlslng S-100, PCNA MDR-1, EGFR ER/PR/AR PP, MRP, S-100, NSE LMW
- Keratin, p53 TS, CD43 CEA CD31, CA 242 c-—myc PDECGF VIP.

28. - A'method in accordance with Clarm 21 wherem said method is nnplemented as a .,".

 basic ademo-carcinoma proﬁle with $aid first set of BMMs comprlsrng ACTH B72. 3
BCA225, Bel-2, CA15.3.

29. A inethod in accordance with Clairn 21 ’wherei'n said“method is irnijlemented as a.

comprehens1ve ademo-carcmoma profile Wrth said ﬁrst and second sets of BMMs comprrsrng

ACTH, B72.3, BCA225 Bcl-2, CA15.3, CA125 CEA/D 14 Cyclle PCNA K1—67 MRP,
MDR-1. ‘ ‘ o

©30.. A methodin accordance with Cla1m 21 Whereln sa1d method is 1mplemented as a

- bas1c bladder proﬁle wrth sa1d ﬁ_rst set of BMMs comprlsrng p53 Her2/neu (p185) PCNA

MDR-l EGFR

31. ‘A method n accordance w1th Clann 2] wherein sard method 1 is nnplemented as.a

comprehenswe bladder proﬁle with sa1d ﬁrst and second sets of BMMs compr1s1ng P53,

- Her2/neu (p185), PCNA MDR-1, EGFR K1-67 pan-ras Bcl-2 Bcl-x Rb

| | 32. A method i 1n accordance ‘with Clarm 21 wherem sa1d method is nnplemented asa

| basrc brain profile wrth sa1d ﬁrst set of BMMs comprrslng p53 Her2/neu MGMT K1-67

MDR-1, GFAP, Syn

33. * A method in accordance W1th Clairn 21 Wherein said method is implemented as a

comprehensrve brain proﬁle Wlth said first and second sets of BMMs compr1s1ng p53

‘Her2/neu, MGMT, Ki-67, MDR-1, GFAP Syn, CD35, CD31, PCNA, VEGFR PDGFR.
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- 34.: A method in accordance with Claim 21 Wherem said method is unplemented as a
| ba81c breast profile w1th sald ﬁrst set of BMMS compnsmg ER/PR Her2/neu TS BCA-125 |
MDR-l MRP o | o " | L

35. . A method inraccOrdance with Clann 21 wherein said mcthod is impleniented as a
comprehenswe breast proﬁle W1th sa1d first and second sets of BMMs comprlsmg ER/PR
Her2/neu TS, BCA-125 MDR-I MRP CA-125 p53 CD31 CA 125 DF Js VEGFR

- 36. A method 1 in accordance with Clan:n 21 wherem sa1d method 1S nnplemented as a
= basm colon/bowel proﬁle W1th sa1d ﬁrst set of BMMs compnsmg p53, TS, CD43 CEA
PCNA | |

37 A method in. accordance with C1a1m 21 Wherem sa1d method 1S Jmplemented as a

| comprehenswe colon/bowel proﬁle w1th sa1d first and second sets of BMMS comprising pS53,

- TS, CD43, CEA, PCNA, MDR-1, CD31, CA 242 ¢-myc, PDECGF, VIP.

Y

'v

38. A method in accordance with Claim 21 vs‘fhezrein‘said method is implemented as a
basic endometrial proﬁle! with said first set of BMMs comprising ER/PR, Ki-67, p53, MDR-

39. A method in accordance w1th Clann 21 wherem said method is nnplemented as a

comprehens1ve endometrlal proﬁle W1th said ﬁrst and second sets of BMMSs comprising
| ER/PR, Ki-67 , P33, MDR-I, CD31, CA-125, MPR, TSP, ras.

’, 40. A lnethodin accordance vyith Claim 21 wherein said method is nnplenaented asa
,basic lung nroﬁle with said first set of Bi\/[l\/IscomIi‘)rising p53, LRP, NSE, MDR-1 CEA, CA-

125

41. A method in accordance Wl'[h Clalm 21 wherein said method is 1mp1emented as a

’ ) - comprehenswe lung proﬁle with sa1d ﬁrst and second sets of BMMs compnsmg P53, LRP

NSE IV[DR—I CEA, CA-125, bcl- 2 Cyfra 21 1, CA 19-9, MGMT, I\/IRP
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42. .~ A method in accordance with Claim 21 whereln said method is unplemented asa
ba31c melanoma profile W1th sa1d fist set of BMMS comprlsmg MDR-1, p53, CD.3&1, HMB-
| 45 MRP, EGFR, Involucrln IR - | |

g r

,43; A method in accordance with Clarrn 21 Wherern said method is nnplemented as a

cornprehenswe melanoma proﬁle wrth sald first and second sets of BM\/Is comprrsmg l\/IIDR-

1 p53 CD31 HMB 45 MZRP EGFR Involucrln Bcl—2 c—myc PCNA K167 NIKI

: &1

44. A method in accordance w1th Clalrn 21 whereln said method 1S 1mp1ernented as a

| basrc oral proﬁle Wrth said flrst set of BMMs cornprlsrng p53 MDR-I MRP EGFR PCNA .
CA-125.° | . |

45 A method in accordance Wlth Clan:n 21 wherein sard method 1S nnplemented as a

comprehensrve oral proﬁle wrth sald ﬁrst and second sets of BMMs cornprlsrng p53 MDR—I
| ?MRP EGFR PCNA, CA-125. @ | ‘

46, A rnethod in accordance w1th Cla1m 21 whereln sard method is 1mplemented as a

basrc perrtoneal profile w1th said ﬁrst set of BMMs comprrsmg OA19 9 Gastrin, S- 100
PCNA NSE. | |

47. A method in accordance with Claim 21 Wherem said method is implemented as a .

comprehensrve per1toneal proﬁle with said first and second sets of BMMs cornprlsmg

CA19.9, Gastrln S-lOO PCNA NSE MDR MRP K1-67 p53 EGFR

48, A method accordance with Clalm 21 whereln said method iS nnplernented asa
- basic prostrate proﬁle W1th sa1d ﬁrst set of BMMs compr1s1ng AR, HPAP, PSMA c-erb-2,
- Ki- 67 GRP - ' | |

49. A method in accordance W1th Clarrn 21 Whereln sa1d rnethod 1S nnplemented as a

| cornprehenswe prostrate proﬁle Wlth sard ﬁrst and second sets of BMMS comprrsmg AR
| HPAP PSMA, c-erb 2, Ki- 67 GRP p53, MDR-I P-cadherln VEGF, CD31.
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-50. A method in accordance Wlth Clalm 21 Wherem said method is implemented as a

- basic sarcoma proﬁle with sa1d ﬁrst set of BMMS compnsmg p33, MDR-1, MRP, EGFR
O13.

51, A method in: accordance with Claim 21 Wherem said method is 1mp1emented as a

comprehenswe sarcoma proﬁle with said ﬁrst and second sets of BMMs compnslng p5 3,
MDR-1, MRP, EGFR, 013, VEGR, Bcl-2, c-myc, PCNA, Ki-67. :

52. A method in accordance with Claim 21 Wherem sa1d method is 1n1plemented as a .
' basw stomach profile W1th said ﬁrst set of BMMs compnsmg CA19 9, Gastrm PP, PCNA,
3 'MDR-I S-100, I—IBP-P

53, A method m accordance with Claim 21 Wherein said method is implemenfed as a
comprehens1ve stomach proﬁle with said first and second sets of BMM:s comprlslng CA19.9,

| Gastrln PP, PCNA MDR-I S-IOO HBP-P, NSE LMW Keratm Vllhn

54. . A method in dccordance with Claim 21 whereln sa1d method 18 n:nplemented asa . '
| bas1c thyro1d proﬁle with said ﬁrst set of BMMs compnslng Iodlne-R Thyro-R TSH-—R
PCNA, p33.

B 55. A method 1n accordance w1th Clalm 21 whe1 ein said method is nnplemented as a

comprehenswe thyro1d proﬁle W1th sald ﬁrst and second sets of BMMs comprlsmg Iodine-R,
 Thyro-R, TSH-R, PCNA p53 PTH-R MDR-I MRP. ' |

56. A method in accordance with Claim 21 wherein said method is implemented as a
“basic unknown prnnary site profile with sa1d ﬁrst set of BMMs compnsmg p53, Herz/neu
MZDR-l,,PCNA, CD31, CA-125.

k 57. A method in accordance W1th Clalm 21 whereln sa1d method 1S 1mplemented as a

) comprehenswe unknown prnnary site proﬁle W1th sa1d first and second sets of BM_Ms
| compmsmg pS3, Her2/neu MDR-1, PCNA, CD31, CA-—125 CD34, K1—67 MPR LRP, CEA

58. A method for characterizing a cancer tumor for medical diagnosis and treatment,

 ‘comprising:
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determnnng a cancer protem pattern based on detected nonb asal levels ot
biomolecular markers (BMMs) asso c1ated witha patlent s tumor;

| selectmg a cancer therapy regnnen based on said cancer proteln pattern for erad1cat1ng

~ the tumor and : ' | - | |

sa1d method belng 1n'1plemented as a panel compnsmg a set of BMMs selected to

prov1de cancer diagnostic mformatlon

59, ¢ A method in accordance W1th Clalm 58 whereln sald method 1S nnplemented as an

| ang1ogene31s panel with said BMMs compnsmg CD31 CD34 'VEGFR, TSP- 1 PDGFR—-

chain.

60. A method in accordance with Clann 58 wherein said method is 1mp1emented as an

anglogene31s panel with said Bl\/[Ms cornprlsmg P53, TSP 1, CD31

- 61. | A method ; in accordance Wlth Clalm 58 whereln said method is 1mplemented as an

apOpt051s panel with said BMMS compr1smg P53, rndm-2 annexin, bcl-2, bax

62.  A'method in accordance with Claim 58 wherein sald method is 1mplemented as an

| apopt051s panel with said BMMs compnslng P53 mdm-2 annexin, bel-2, bax.

| 63. A method i n accordance w1th Claim 58 Wherem sa1d method is nnplernented as a

carcinoma of unknown site panel with said BMMS comprlslng PCNA pS3, Her-2, MDR

ER/PR/AR.

64. A rnethod in accordance with Clalm 58 Whereln sa1d method is 1mp1emented as a

- carcinoma of unknown site Wlth metastasis to splne or bones panel W1th sa1d BMMs -

comprising Her—2 LRP, MDR, CEA CA125 CD43 PSMA

65. A method in accordance with Claini 58 .v&qrherein said method is implemented as a
carcinoma vs. Lymphoma panel with said Bl\/[Ms c‘ompﬁsing LCA, c;-kit/myeloid marker =
CD117, Ki-67.-
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- 06. - A method 1n accordance with Claim 58 thrcm said method 1s implemented as an |

| ep1thchal panel with sald BMMs comprlsmg Bcr-EP4 B72 3 EGER, EMA

67, A method in accordancc with Claini. 58 Wherem sald method is implemented as a -
qgrowth factor receptor parel w1th said BMMS compmsmg c-crb 2, EGFR, c-erb-1, VEGFR
 PDGFR; TGFR-I&IL. AR B

» 1Q
:

63. A h’lcthod_ in accordanc'c with Claim'58 s;vﬂcréin said mcthcd is implcmchtcd as a heat
Shcck pyotcin panel with séid BMMs comﬁrisiﬁg HSP=PCQ6, HSP 70, HSP 90.

69. A method in accordance W1th Claim 5 8 whcrem sa1d method 1S nnplemented asa’

| hormone receptor panel with sald BMMs comprlslng ER/PR/AR

- 170. A mcthcd in accordancc with Cla1m 58 whercm said method 1S 1mplcmcnted as an

-mvasmn metastas1s panel W1th said BMMS comprlslng ICAM uPa Pa1-2 Bcl—x TM

t
¢

71. A method n accordancc W1th Clalm 58 wherem sald method is implemented as a '

keratin pancl w1th sald BMMS comprlsmg Kcratms #39, 43, 50.

72, A method in accordancc with Clalm 58 whereln sald method is 1mplementcd as aﬁ

Keratin panel with said BMMS comprlslng Keratms i 45, 56

"
>

~73. A method in accordance with Claun 58 threm said method is implemented as a

kcratm panel w1th sald BMMS compnsmg Kcratms #34 39, 40 43, 48, 50, 50. 6

74. A mcthod in acccrdancc with Clann 58 thrcm sald method is mlplementcd as a

. keratin _Ipanel with said BMMs comprising Keratlns : 40 68

75.. A method in accordance with Claim 58 Whercm said method 1S nnplernentcd as a

lymph node and bone marrow micrometastasis panel with said BMMs comprlsmg LK/AE l
CD31, CD34. |
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- 76. A method in accordance with Claim 58 wherein said method iS nnplemented as a

lymphoma Versus carcinoma panel with said BMMS compnsmg LCA c-klt/myelmd marker
. =(CD117, Ki-67. R

;-'

7 A method m accordance with Clan:n 58 wherem sa1d method is nnplemented asa

| multldrug re31stance panel with said BMMS COIl’lpI'ISIIlg I\/[DR-I MPR MGMT

78. . A method in accordance with Claim 58 wherein said method is implemented as a

multidrug :resistance panel with saidBMMs complj_ising"TS, LRP, Topoisomerase I&II.

79 A method in accordance with Cla1m 58 wherem said method is implemented as a
neural panel W1th said BMMs compmsmg CD56 GFAP Leu7 MBP, NF, NSE, [32-
Mlcroglobuhn Syn, NSE Ublgultln ’ |

80. A method in accordance with Clan:n 58 Whereln sald method is implemented as a

neuroendocrlne panel w1th sa1d BMMs compnsmg PGP 9.5, NSE Chromogranln A, CEA. N

- 81, A method in accordance Wlth Claim 58 Wherem sald method i 18 nnplemented as a

neuroendocrlne gastrln panel w1th sa1d Bl\/st compnsmg Bombesm CA19.9, CD56 Leu7 .

82. . A method in accordance with C1a1m 58 Wherem sald method is 1mplernented as an.

occult metastas1s panel with said BMMs compnslng ICAM uPA, Pa1-2 Bcl-x TM

83. ' A method in accordance with Clalm 58 Whereln sald method is 1mp1emented as an

occult metasta31s panel W1th said BMMS comprlslng p53 TSP-1, CD31

' 84.‘ A method in accordance with Claim 58 wherein said method is mlplemented as an

N oncogene/tumor suppressor gene panel with said BMMs cornprlsmg TNFR TGFR, c-myc

. p53 ras.

- 85. . A method in accordance with Clalm 5 8 Wherem said method 1S nnplemented as an
oncogenene/tumor SUppressor gene panel w1th sald BMMS COIIlpl‘lSll’lg c-fos; c-jun, c-myc,

ras.
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1 8. A method in accordance with Cla1m 58 Wherem sa1d method is nnplemented asa °

2 ..pltultary panel W1th sa1d BMMS compnsmg GH IGF-I TSH Adrenocort1cotrop1n Prolactin.

1 87 A method in accordance W1th Cla1m 58 Wherem sa1d method s l.mplemented as a

2 prol1ferat1ve panel W1th said BMMS compnsmg K1 67, c-erb 2, PCNA.

1 88. . A method in acoordance w1th Clalm 58 where1nﬁsa1d method 18 unplemented as an T

2 &B lymphocytes panel Wlth sa1d BMMS comprlsmg CD3, CDl9/Leu12 CD45RO/A6
3 Leul7 (T-cells B-cells [Helper Inducer T-cells], Actwated T&B cells) :

1 89. Amethod in accordance with Claim 58 wh"erei'n'ﬁsaid method is implemented as an

2 unconventional multidrug resistance panel with said BMMs coi:nprisingpSB, bcl-2.

1 - 90. A method i In accordance with Clal.m )8 wherem said method 1S 1mplemented as an
2 ”"undlfferenuated carcmoma panel Wlth sa1d BMMS compnsmg p53 Rb, APC, MCC su:nple

3 epithelial cytokeratms and squamous ep1thella1 cytokeratms

| 9l A method in accordance with Clalm 58 wherem sa1d method is implemented as an |

2 und1fferent1ated tufmor panel W1th said Bl\/ﬂ\/[S compnsmg calretmm mucicarmine, CEA
3 B72. 3. :

L 92. - A method in accordance with Claim 58 Wherein eaid method is implementeo asa
2 white blood cell count panel W1th said BMMs compnsmg MCG, CD3,CD19/Leu-12,

3 CDA41/GPIIB/IIIA, CD45 (Macrophages T-cells B-—cells [platelets, megakaryocytes

4 megakaryoblasts], leukocytcs) L |

1 093.,, A method in accordance with Claim 58 wherein sald method is nnplemented as a
2 white blood cell count panel with said BMMs comprlsmg MCG CD3/Leu3a&b, CD45

3 CD14/MOZ (Magrophages, Helper T-cells [Mature monocytes granulocytes] Leukocytes)

s

1 | 94, A method in accordance w1th Claim 58 Wherem said method is unplemented as a
2 - white blood cell count panel with sa1d Bl\/[l.\/ls compnsmg T&B cells = CD3 CDl9/Leu12
3 CD45RO/A6 Leu17 (T-cells B-cells [Helper Inducer T-cells], Act1vated T&B cells)
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