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spectronmetry (MS) is an energing technology that is

bei ng used to identify biomarker disease profiles.
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r'ot ernChip array- based chromat ographic retention
presehigiahinglgdgy sthvat maky spesttddr  di rect nmass spectronetric

anal ysis of analytes retained on the array. [1003]

Ovarjan eaneer is t ' - .
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| efial “ovarian cancer are_not di agnosed unti,In}.he )

spectéiiB@asehire sathphascee idnzesttageirface enhankad lasp, dsarniig jgnization

(SELDI), a ProteinChip array-based chromatographic retention technology that allows for

direct mass spectrometric analysis of analytes retained on the array.

[1003]  Ovarian eancer is the leading cause of gynecological malignancy and is. the
fifth most common cause of cancer-related death in women. The AIﬁeﬂcan Cancef
Society estimates that that there will be 23,300 new cases of ovarian cancer and 13,900
deaths in 2002. Unfortunately, almost 80% of women with common epithelial ovarian
cancer are not diagnosed until the disease is advanced in stage, i.e., has spread to the
upper abdomen (stage IIT) or beyond (stage IV). The 5-year survival rate for these
women is only 15 to 20%, whereas the 5-year survival rate for ovarian cancer at stage I
approaches 95% with surgical intervention. The early diagnosis of ovarian cancef,

therefore, could dramatically decrease the number of deaths from this cancer.



upper abdonmen (stage II11) or beyond (stage |1V). The
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Data” (“Hidden Patterns”) thie disclosuré of which is hereby expressly incorporated
herein by reference.

[1006] Although this technique works well, the low-resolution mass spectrometric
instrumentation and thus the data that comes from the instrument may limit the attainable

reproducibility, sensitivity, and specificity for proteomic pattern analyses for routine

clinical use.
Summary

[1007] The protein pattern analysis concept of Hidden Patterns is extended to a high-

resolution MS platform to generate diagnostic models possessing higher sensitivities and
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Brief Description of the Figures

[1009] FIGS. 1A and 1B compare the mass spectra from control serum prepared on a
WCX2 ProteinChip array and analyzed with a PBS-II TOF (panel A) or a Qq-TOF

(panel B) mass spectrometer.

[1010] FIGS. 2A and 2B show histograms representing the testing results of
sensitivity (2A) and specificity (2B) of 108 models for MS data acquired on either a Qg-
TOF or a PBS-II TOF mass spectrometer.



quadrupol e time-of-flight (Q-TOF) Ms for an inproved
early diagnosis of ovarian cancer. Brief Description
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spectra fromcontrol serum prepared on a WCX2
ProteinChip array and analyzed with a PBS-11 TOF
(panel A) or a q-TOF (panel B) mass spectroneter.
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unaffednﬁ)m@vﬁEAIDﬂAm*drm-‘omss capnst patzenbf4Ber um f r om an
unaf fected individual (4A) and an ovarian cancer

ent .(4B). Detailed Description Analysis of Serum
Deta@ﬁ%ﬁ%&ﬂé (5213] A total of 248 serum sanples were

provided fromthe National Ovarian Cancer Early

Analb8$ §C3-n SBmplkam (NOCEDP) clinic at Northwestern
Un| versity Hospital (Chicago, Illinios). The sanples

(1013, Vel A8t L b Tt P et PHOAEE) BEPDTReS Al “Ovarian
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nal yze on the sanme protein chip arrays by both
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r arr int.er.fac s

5 G ADUR T TS E e S o PR s
presédt Riud@Fwerd Baliea A the 8aAk pdtein chfrf mai&d)ytbpth hé’H&qH afidr@ Qqg-

I s apparent fromFIG 1. This i cre ci solu

TOFaM]SoﬂEe i 20 SELD b e tFHCHIT, AR ST BUple HES Fpseip acquired
from hath MRtrheR§ o &ﬁah%f\)e}ﬁ/ QbSI8F Vel Rert 13801 6BonT sHordBS By the Qq-
TOF MS is apparent from FIG. 1. This increased resolution allows species close in m/z
unresolved by the PBS-II TOF MS to be distinctly observed in the Qg-TOF mass
spectrum. Indeed, simulations demonstrate the ability of the Qq-TOF MS (routine
resolution. ~ 8000) to completely resolve species differing in m/z of only 0.375 (¢.g.. at

ml/z 3000) whereas complete resolution of species wifh the PBS-II TOF MS (routine
resolution ~ 150) is only possible for species that differ by m/z of 20 (simulation not

shown).

[1014] The mass spectra were analyzed using the ProteomeQuestTM bioinformatics
tool employing ASCII files consisting of m/z and intensity values of either the PBS-II
TOF or the Qg-TOF mass spectra as the input. The mass spectral data acquired using the
Qq-TOF MS were binned to precisely define the number of features in each spectrum
to 7,084 with each feature being comprised of a binned m/z and amplitude value. The
algorithm examines the data to find a set of features at precise binned m/z values whose

combined, normalized relative intensity values in n-space best segregate the data derived
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Dita Analysis New York: John Wiley and Sons (1990)) for trend) throughout a range of

modeling conditions.

[1016] The ability to generate the best performing models for testing and validation
was statistically evaluated as multiple models were generated and ranked using the entire
range of the modeling parameters above. Models from the training set were validated
using a testing set consisting of 31 unaffected and 63 ovarian cancer serum samples. To
further validate the ability to diagnose ovarian cancer, a set of blinded sample mass
spectra consisting of an additional 37 normal and 40 ovarian cancer serum mass spectra
were tested against the model found in training previously discussed. As shown in

FIGS. 3A and 3B, the results show the ability of the mass spectra from the higher
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Model 1 through y

I
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comlpr?stnpg $68 Sndddpdekset ’paﬁ@mlgorre%ﬁgncﬂsao a point, or node, in the N-

dimensional space defined by the N m/z values (or “features”) included in the model.
hins,-cachpattern.isa set of feafures, cach. plitude. Appendix &

‘therefore shows for each model a table containing the constituént pattetns, éach pattern

eature. Baving an_amy

being in a row identified by a “Node” number. T he table also includes columns for the
constituent features of the patterns, with the m/z value for each pattern identified at the
top of the column. The amplitudes are shown for each feature, for each pattern, and are
normalized to 1.0. The remaining four columns in each table are labeled “Count,”
“State,” “StateSum,” and “Error.” “Count” is the number of samples in the Training set
that correspond to the identified node. “State” indicates the state of the node, where 1
indicates diseased (in this case, having ovarian cancer) and 0 indicates normal (not
having the disease). “StateSum” is the sum of the state values for all of the correctly

classified members of the indicated node, while “Error” is the number of incorrectly
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unaffected individual or an individual with ovarian cancer based on a single serum

proteomic m/z feafure alone, however, 15 not POSSIDIG AOr0SS the entite serum stody st
While a single key m/z species is insufficient to globally distinguish all of the unaffected
and ovarian cancer patients, taken together the combined peak intensities of key ions does

allow the two data sets to be completely distinguished.

[1022] The four best performing models that are 100% sensitive and specific for the
blinded testing and validation tests were chosen for further analysis. Table 1 shows
bioinformatic classification results of serum samples from masked testing and validation

sets by proteomic pattern classification using the best performing models.

Actual Predicted (%)
Benign / Unaffected 68 68 (100)
Ovarian Cancer Stage | 22 22 (100)
Ovarian Cancer Stage Il Ili, IV 81 81 (100)




nodel s (Models 4, 9, 10, and 15) reveals certain
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as classifiers in those nodels. [1021] Al though the
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m z bins 7060.121 and 8605. 678 (indicated by brackets)

identified b [ i .
(1028t | A HTORRSER ok R 9! poRteb Pirrprgsa s s I iyl and
specitﬁgf%?‘ Sl aPRRESHo %ﬂtgg ihRREGche AR popartiess. t BRimalRy pagern analysis

consi stent” i ndi cators of the presence of ovarian
seeksc anoeercoribehea bintifatipn taf iiividual bioskarkessa $9rem Riteomic pattern

unaf fect ed i ndividuyal or an ind vi AL D i
a3 A Iy SO M A D o
analJ§RY MsZuRARdsESis i nhhiedf by chenbility ofl obalebtyd set of features to

distinguish all of the unaffected and ovarian cancer, .
transpendi thet biolagik dteregsasite angd HachigdelpEsy gé%zf?‘ﬁ’fle A1 s This

. of .key .i.on _ ' -
diagno 8% Igé?léf f}l%g? g? I%lﬁlg)lhﬁ}g%% E@Te%%%%ﬁné&?gﬁfa g\ggfa self-organizing
clustf&ezﬁfa?ﬁm tg l@_i%g@kglcﬁagtnbatc aubeetd 00 sleatsidsiand thaidredgheiifitiersities

.or ne Sl nde t ti d li :
cont@ﬁ@g@ﬁhlpégg}rw@lﬁggg Q:‘ﬂg?@g?%asg% ralt Ala?ghg \(I%ét S were

bi oinformatic classification results of serum sanpl es

(1025 OMpas kRfet RS iR AidbsNal deflah | SHOteoRtiS foyuRs ebtgosKist within
pattern cl assification using the best perform ng
consteblagdrs. of AotallgiroRinsdindtnstidey A given signature pattern réflects changes

in the physiologic or pathologic state of a target tissue. With regard to cancer markers, it
is believed that serum diagnostic patterns are a product of the complex tumor-host
-pieroenvitonmont—Lt-is-thoughi-likely-that-the-set-ofdiagnostic-features-is-partially.
derived from multiple modified host proteins rather than emanating exclusively from the
cancer cells. The biomarker profile may be amplified by tumor-host interactions. This
amplification includes, for example, the generation of peptide cleavage products by
tumor or host proteases. There may exist multiple dependent, or independent, sets of
proteins/peptides that reflect the underlying tissue pathology. Hence, the disease related
proteomic pattern information content in blood might be richer than previously
anticipated. Rather than a single “best” feature set, multiple proteomic feature sets may
exist that achieve highly accurate discrimination and hence diagnostic power. This

possibility is supported by the data described above.
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successful ly di agnose the presence of ovarian cancer

in all of the serumsanples from affected wonen.

Further, no false positive or false negative

classifications occurred with these best perform ng
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L e R SPEPAShATP ACL 3, e or
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hlghllfy(r)lrg%ix‘}%n&)% the generation of peptide cl eavage

[1026] In the first phase of comparison, proteomic patterns from mass spectra derived
from the same training sets and generated on the high and low-resolution mass

'Spectrometers—were»scrutlmzed for the1r~ overaH sensﬂ:wlty and~spec1ﬁc1ty -over-a-series-of

modeling-constraints in- which pattems were generated-using- three d1ffe1ent degrees of
similarity space for the self-organizing clusters to form, three different sets of feature
sizes chosen, and three different mutation rates for a total of 27 modeling permutations.
Sensitivity and specificity testing results for each of the 108 models (shown in FIGS. 2A
and 2B), produced from four rounds of training for each of the 27 permutations,
demonstrate that the Qq-TOF MS generated spectra consistently outperformed the lower
resolution TOF-MS spectra (P < 0.00001) independent of the modeling criteria used.

[1027] Since the spectra from the higher resolution platform generate patterns with a
higher level of sensitivity and specificity, those spectra could generate more accurate

models with a higher degree of sensitivity and specificity - that is, generate the best
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IV and 68/68 benign disease controls.

[1029] Thus, a clinical test could simultaneously employ several combinations of
highly accurate diagnostic proteomic patterns arising concomitantly from the same data
streams, which, taken together, could achieve an even higher degree of accuracy in a
screening setting where a diagnostic test will face large population heterogeneity and
potential variability in sample quality and handling. Hence, a high-resolution system,

such as the Qq-TOF MS employed in this study, is preferred based on the present results.

Methods
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SR Si A " ‘ eresets=rirar—camaccuratet yarstirn ursn
A se@d&f&r hplica@sic ef .100quls of NG INEEHCO; with 0.1% Triton X-100 was

applied and allowed to incubate for 5 minutes after which the ProteinChip array bait

surfaces were aspirated. Five pl of raw, undiluted serum was applied to each ProteinChip
WCX2 bait surface and allowed to incubate for 55 minutes. Each ProteinChip array was
washed 3 times with Dulbecco’s phosphate buffered saline (PBS) and ddH,O. For each
wash, 150 pl of either PBS or ddH,O was sequentially dispensed, mixed by aspirating,
and dispensed for a total of 10 times in the bioprocessor after which the solution was
aspirated to waste. This wash process was repeated for a total of 6 washes per
ProteinChip array bait surface. The ProteinChip array bait surfaces were vacuum dried to

prevent cross contamination when the bioprocessor gasket was removed. After removing
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di seases of relatively |ow preval ence, such as ovari an
cancer, a diagnostic test preferably exceeds 99%
weenstiiardty and specificity to mnimze fal sePCT/US2004/024413

positives, while correctly detecting early stage
di sease when it is present. As discussed above, four
nmodel s gener ated using high-resolution - TOF M5 data
achi eved 100% sensitivity and specificity. In blinded

the bmé%degs%r ?Z‘xgke\(a 'Odff‘lt bER satupdi®SolaNYn @ &r-efaroh®h edraR e samic
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hbrthmestern UnlverS|ty Hospital (Chicago, Illinois).
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acquisition/spectrum). The mass spectrometer was externally calibrated using a mixture

of known peptides.

034)-...Proteomic-Lattern.dnalysis:. Piofecniic. patiern analysis was petio

exporting the raw data file generated from the Qg-TOF mass spectrum into a tab-
delimited format that generated approximately 350,000 data points per spectrum. The
data files were binned using a function of 400 parts per million (ppm) such that all data
files possess identical m/z values (e.g., the m/z bin sizes linearly increased from 0.28 at
m/z 700 to 4.75 at m/z 12,000). The intensities in each 400 ppm bin were summed. This
binning process condenses the number of data points to exactly 7,084 points per sample.
The binned spectral data were separated into approximately three equal groups for
training, testing and blind validation. The training set consisted of 28 normal and 56
ovarian cancer samples. The models were built on the training set using

ProteomeQuest ™ (Correlogic Systems Inc., Bethesda, Maryland) and validated using the
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[1031] Sanpl e Preparation: WCX2 ProteinChip arrays
were processed in parallel using a Bionek Laboratory
wondsatiadzson (Beckman- Coul ter) nodified to makecuas2@f/024413
a ProteinChip array bioprocessor (C phergen Biosystens
Inc.). The bioprocessor holds 12 ProteinChi ps, each
havi ng 8 chromat ographi c "spots", allowi ng 96 sanpl es
to be processed in parallel. One hundred m of 10 mMV
£ 38\%%11@1“ QLEIsN @fariad cabd @liphwedThe
“”hngga cubggﬁmfaﬂm&gﬁgﬁu tes. HC was aspirated,
modetivas adliiackdanthgded szm‘lplda; sr«hwh eafisistrsl f 37 20amaland 40 ovarian
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cancefspupis. THeIAPD M TAS BRI HRUET (S AP AR wed o Histinguish
g R AEEaddeNEb R thANST diuindffectedrindifiddA) ardbased
HLAﬁﬁHm{ﬁﬁg 1ALH|ton X-100 was applied to the
on thebinhatéataant hotithe actazldn/divelvas feantharaeB@FEPapHt-i cat i on
of 1"00 . L of 10 MM NH4HGO3 with 0.1% Triton X-1 Q
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MS \@%o b4 eabd THive thd elfct r@whramginhﬂmdtwtefmmrmis tcapmﬂp@g the
ach ProteinChip WCX2 bait surface and

|
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ei ther PBS or ddFQq was sequential ly di spensed, nlxed
by aspirating, and dispensed for a total of 10 tines
in the bioprocessor after which the solution was
aspirated to waste. This wash process was repeated for
a total of 6 washes per ProteinChip array bait
surface. The ProteinChip array bait surfaces were
vacuum dried to prevent cross contam nati on when the
bi opr ocessor gasket was renoved. After renovingthe

bi opr ocessor gasket, 1.0 ml of a saturated sol ution of
a- cyano- S- hydroxycinnamc acid in 50% (v/v)
acetonitrile, 0.5% (v/v) trifluoroacetic acid was
applied to each spot on the ProteinChip array tw ce,
all ow ng the solution to dry between applications.
[1032] PBS-11 Analysis: ProteinChip arrays were placed
in the Protein Biological SystemlIl| tinme-of-flight
mass spectronmeter (PBS-11, G phergen Biosystens Inc.)
and

Y~
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Appendix A

mass spectra were recorded using the foll ow ng
settings: 195 | aser shots/spectrumcollected in

wpasisdiyg4nmode, |aser intensity 220, detector

PCT/US2004/024413

sensitivity 5, detector voltage 1850, and a mass focus
of 6,000 Da. The PBS-11 was externally calibrated
using the "Al'l -in-One" peptide mass standard
(Gi phergen Biosystens, Inc.). [1033] - TOF M5

Anal ysis: Protei nChip arrays were anal yzed using a
hybrid quadrupole tinme-of-flight nmass spectroneter
(QSTAR pul sar i, Applied Biosystens Inc., Fram ngham
Massachusetts) fitted with a Protei nChip array
interface (G phergen Bi osystens Inc., Frenont,
California). Sanples were ionized with a 337 nm pul sed

nitrogen | aser (ThernoLaser Sciences nodel

VSL-337-ND-S, WAl t ham Massachusetts) operating at 30
Hz. Approximately 20 mlorr of nitrogen gas was used
for collisional ion cooling. Each spectrumrepresents

100 nul ti-channel averaged scans (1.667 mn

acqui si tion/spectrum). The nass spectrometer was

external ly calibratedsi fRg°® M RLAre O RiBvin® © ° < °

0

peptides. exporting tHe raw data file generated from
the Q- TOF nass spectr;qumlnto a tabdelimted format

t hat generated apprOX| ge% 350, OOO data_poi pts Per— « o
spectrum The data fi R‘e% o we‘i“ Bi an using 8 Lglctgon 23
of 400 parts per milligon PBIg sg}:ﬁﬁzhat gbddda 3 <3
files possess identicdd ‘dtzoval uesi(€. g., SGBEHz Bne s
sizes linearly increas (gi ﬁrgr@qo 28ab M o/ QOte® 1 4 /B © o
at m'z 12,000). The iR B EhieRH HEOJPBEE L S 3
were sunmed. This bi nm%@ﬁo&&& BoR B3 €53t Bes numery ©
of data points to exac®lyS7cd84 pobnss pers sadph & olhes o
bi nned spectral data Wervewsepargt«-ed oy approxt mately— -
three equal groups for&traini ngg testigmggand blirg %

val i dation. The trai nléijg set cqnsi stedsd® @8 noral &
and 56 ovarian cancer 8arrp| es. dhe nodels Sere bgélj?ﬁlt;c -
on the training set usgngP QST (B ) &Car © o
Systems Inc., Bet hesdawrg/@ %og%?g & Eaﬁ?%@ §oﬁ3@%§ S
thet esting sanpl es, \M13gd§t-‘| RENCI St & 5F 539 o aad Al o I
57 ovari an cancer sa@@é%o The nsdél “WasS valr daiezjo oo o
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and 40 ovari an
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cancer sanples. These rn/ values that were found to be
classifiers used to distinguish serumfroma patient
woi2065/ayani an cancer fromthat of an unaffect e®#CT/US2004/024413
i ndi vi dual are based on the binned data and not the
actual nfz values fromthe raw mass spectra. [1035]
Statistical significance of the results generated
using the @-TOF and PBS-11 Ms was performed using the
exact Cochran-Armtage test for trend to conpare the
di stributions of these specificity and sensitivity
val ues between the two instrunental platforns
eval uated since the nodels are constructed
i ndependently from each ot her. Appendi x A Mddel 1 Test
Validity Sensitivity 100% 100% Specificity 100% 97%
Normal State 30/30 36/37 (100% (97% Ovarian 57/57
40/ 40 Cancer State (100% (100% m z Node Count State
StateSum ErrJ>r 86880674 86620236 4644 O P080. 121
1464.593 0 7 1 73 0 0.129292 1 0.404121 0.577349 0 1
300 0 0.6666733 0.236546 0.242727 02 6 1 6 0
0.134574 1 0.381099 0.319833 0 3 16 1 16 0 0.157213 1
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at | east one diagnostic cluster defined in said vector
space, said diagnostic cluster corresponding to one of
wa 20ispeaged cluster and a healthy cluster, sai BCYRSR@A/024413

space having a first dinension that corresponds to a

first mass to charge ratio value froma mass spectrum

said first nmass to charge rati o being about 7060, said

vect or space having a second di mensi on that

Cory ds to a second nass to charge ratio val ue
\th?ﬁg'gégﬁQSs spectrum said second nmass to charge ratio

bei ng about 8605, and said vector space having a third

di mensi on that corresponds. to .a third nmass, to ghar .
L 1ok modoiabiont arermipngom e dnleil i o LR f§biect
indic%tgsa%%ﬂhé .@Eﬁj@ﬁ@ﬁé BOarBRUhc 87 QfnprisingThe model of claim

, erein-the vector space has at |east four

diamesir opace hasing av Besighres plimensiens) a1l a fourt h

di rensi on that corres s.to a.fourth t
L R
corre%ﬂ)"ﬁﬁﬂl% tb 8hé Of PRisBssc@bRter BRd 8 healthyAlusedel usable in

eterm ning whether a bi ol ogical sanple taken from a
s ubjdecictar mplicedpringtanst dimensigp et comsERoRIsdP iRdHSITRMEd? |

conprising: at | t i ' . gefi i
B
said ¢ Jr%ﬁ&‘éﬂﬁbﬁh@ dRcaiedipfendion e aseekpohdssd erseamd rass to charge

f
heal thy cluster, said vector space_ havin first
ratio e ASTOMMEHGSPCHBITCbIRISNE B8 1] EEe AL OGiRS dfey: §G05, and

.. ratiao value. fr . sai i st $§ choe

sie L SuI AL AREIORER MR, Rt

ratio Ralvik ignAa SACOSEcEimEessd thirdtrhasts te ohargs ptindsingabaus®dnd
mass to charge ratio value froma mass spectrum said
second nmass to charge rati o being about 2374, and said

2. ;’e%Qtﬁho_%ieﬁ&f%Mlﬁlvi RigheReih ke Fectlr ApAEI AR af loadt fonrdiasmiondssaid
0 a

ird mass to charge ratio value froma nass ,
vectcs ppaerhamngsidiodrth dimehsivagaticoriespongs to afousthpedsa i elisseg ratio
1276. 4. The del of. claim3 I,k Eq$pace -
valugEam 4 s aSeerr o oo oo LAt Ty bl K6k 8508 PR
a fourth dinmension that corresponds to a fourth mass

to charge ratio value froma nass spectrum .sai.d .
3. foArmcvﬂeﬂwblqi@ detramging a@p@%@?wéogé%i SmplS aken gromya subject
... et hod..of i 0 hi@l ogi cal sanpl
indiof IR R R AT MELDEmfriflhg! 007 cal sampl e
W”&‘%ﬁmﬁﬁmﬁﬁﬁlﬁ’%’cﬁnmﬂﬁmﬁm

at least one diagnos’twi;elusiefvé“e'ﬁﬁéd in said vector space, said diagnostic cluster
cotresponding to one of a diseased cluster and a healthy cluster,

said vector space having a first dimension that corresponds to a first mass to
charge ratio value from a mass spectrum, said first mass to charge ratio being about 9807,
said vector space having a second dimension that corresponds to a second mass to charge
ratio value from a mass spectrum, said second mass to charge ratio being about 2374, and
said vector space having a third dimension that corresponds to a third mass to charge

ratio value from a mass spectrum, said third mass to charge ratio being about 1276.
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i ndi cates that the subject has ovarian cancer by

anal yzing the biological sanple to obtain a data
wetosam47hat describes the biological sanple, PCT/US2004/024413

conprising: a. abstracting the data streamto produce

a sanple vector that characterizes the data streamin

a predeterm ned vector space containing a diagnhostic

cluster, the diagnostic cluster being an ovarian

| h 1 . . .
o oSBT A RPN AL gmons.

vectod 8p Rk HatingQ fohieh bieferkioa thapirespoadd ora foasth snass thehargdatio
ovari an cancer cluster; and c._if the sanpl.e Vi or
|§%%ng

valuerfzein @ Tpss §PestiupL seiddpyahmasie shatgp gattodpeing ahayt

t he bi ol ogi cal sanple as being taken from a subj ect
that has ovarian cancer.
5. A method of determining whether a biological sample taken from a subject

indicates that the subject has ovarian cancer by analyzing the biological sample to obtain
a data stream that describes the biological sample, comprising:
a. abstracting the data stream to produce a sample vector that
characterizes the data stream in a predetermined vector space containing a
diagnostic cluster, the diagnostic cluster being an ovarian cancer cluster, the
ovarian cancer cluster corresponding to the presence of ovarian cancer;
b. determining whether the sample vector rests within the ovarian
cancer cluster; and

c. if the sample vector rests within the ovarian cancer cluster,
identifying the biological sample as being taken from a subject that has ovarian

cancer.
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