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(57) ABSTRACT 

Methods and products for the detection of oncofetal 
fibronectin indicating molecules in Samples are provided. 
Methods for imaging of oncofetal fibronectin are provided. 
In Some methods provided herein, the Sample is treated with 
a reagent and/or contacted with a non-specific binder. Pro 
Vided are methods for testing Subjects to ascertain health and 
disease Status and to assess the risk of developing a disease 
or condition. Methods for detecting the presence of oncofe 
tal fibronectin indicating molecules by a variety of methods 
Such as immunoassays and mass spectrometry also are 
provided. Methods and products for detection of oncofetal 
fibronection for Selection of concepti are provided. 
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DETECTION OF ONCOFETAL FIBRONECTIN 
FOR SELECTION OF CONCEPTI 

RELATED APPLICATIONS 

0001) Benefit of priority under 35 U.S.C. S119(e) is 
claimed to U.S. Provisional Application Ser. No. 60/592, 
823, filed Jul. 30, 2004, to Robert Hussa, Mark Fischer 
Colbrie, Jerome Lapointe, Simon Shorter and Andrew 
Senyei entitled “Methods for Detecting Oncofetal Fibronec 
tin;” to U.S. Provisional Application Ser. No. 60/592,803, to 
Robert Hussa, Mark Fischer-Colbrie, Jerome Lapointe, and 
Durlin Hickok, filed Jul. 30, 2004, entitled “Oncofetal 
Fibronectin as a Marker for Pregnancy-Related Indications;” 
to U.S. Provisional Application Ser. No. 60/592.825, filed 
Jul. 30, 2004, to Mark Fischer-Colbrie, Jerome Lapointe, 
and Durlin Hickok, entitled “Samples for Detection of 
Oncofetal Fibronectin and Uses Thereof.” to U.S. Provi 
sional Application Ser. No. 60/592,804, filed Jul. 30, 2004, 
to Robert Hussa, Mark Fischer-Colbrie, Jerome Lapointe, 
and Simon Shorter, entitled “Oncofetal Fibronectin as a 
Marker for Health and Disease; and to U.S. Provisional 
Application Ser. No. 60/592.824, filed Jul. 30, 2004, to 
Robert Hussa and Simon Shorter, entitled "Detection of 
Oncofetal Fibronectin for Selection of Concepti.” 
0002 This application also is related to International PCT 
application No. (attorney docket no. 17101 
029WO1/830PC); and to each of U.S. application Ser. No. 

(attorney docket nos. 17101-0260011/827, 17101 
027001/828, 17101-028001/829 and 17101-029001/830), 
each filed the same day herewith. 
0003) The subject matter of each of the above noted 
provisional applications, applications and international 
application is incorporated by reference in its entirety by 
reference thereto. 

FIELD OF THE INVENTION 

0004 Methods and products for the detection of oncofe 
tal fibronectin protein and nucleic acid molecule encoding 
oncofetal fibronectin in Samples are provided. In particular, 
methods and products for the detection of oncofetal 
fibronectin proteins or nucleic acids, and/or autoantibodies 
therefor, in body tissue and fluid Samples, Such as lavage 
Samles, cervicovaginal and urine Samples are provided. The 
methods permit Screening or indicating of risk for or for 
diseases including cancers, inflammatory diseases and preg 
nancy-related conditions. 

BACKGROUND 

0005 Fibronectins constitue a family of proteins 
expressed from a single gene. Various isoforms of fibronec 
tin are present in plasma and adult tissue, including connec 
tive tissue, skin, colon, liver, Spleen and kidney (Matsuura 
and Hakomori, Proc. Natl. Acad. Sci. USA 82:6517-6521 
(1985)). Fetal tissues and some tumor cells and other cells 
contain or express fibronectin isoforms collectively called 
“fetal' or “oncofetal” fibronectins. For example, oncofetal 
fibronectin (onfEN) is present in placenta, amniotic fluid, 
fetal tissue and cell lines from hepatomas and Sarcomas 
(Matsuura and Hakomori, Proc. Natl. Acad. Sci. USA, 
82:6517-6521 (1985)). Oncofetal fibronectin has been used 
as a marker for pre-term delivery by a pregnant woman and 
also as a marker for Some cancers. 
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0006 Early detection of cancer and other diseases and 
prediction of risk factors associate pregnancy-related con 
ditions is important to developing effective treatment Strat 
egies, and oncofetal fibronectin is associated with Some of 
these conditions, a need exists for improved tests to detect 
oncofetal fibronectin, for improved Sampling methods and 
oncofetal fibronectin detection methods in order to exploit 
its use as a marker. Therefore, among the objects herein, it 
is an object herein to provide methods and products for 
detection of oncofetal fibronectin proteins and nucleic acids 
encoding the proteins, and to provide Sampling methods and 
to provide diagnostic tests and products therefor. 

SUMMARY 

0007 Provided are methods for detection of an oncofetal 
fibronectin indicating molecule and methods for obtaining 
Samples for use in methods of detection. Also provided are 
products for use in methods of detection of oncofetal 
fibronectin or of molecules indicative thereof in Samples. 

0008 Provided are methods that include detection of 
oncofetal fibronectin for any of a variety of indications and 
uses related to pregnancy or delivery, including, but not 
limited to, risk of preterm, impending and/or imminent 
delivery, prediction of delivery date, prediction of mainte 
nance of pregnancy, use in methods of preventing preterm 
delivery and use in inducing delivery. 

0009 Among the methods provided herein, are methods 
for assessing whether a Subject has an increased likelihood 
of imminent or preterm delivery, by detecting an oncofetal 
fibronectin indicating molecule in a Sample from a pregnant 
Subject, wherein presence of the oncofetal fibronectin indi 
cating molecule in the Sample indicates that the Subject has 
an increased likelihood of imminent or preterm delivery. In 
Such methods, presence of an amount of oncofetal fibronec 
tin indicating molecule at or above a threshold level can 
indicate that the Subject has an increased likelihood of 
imminent or preterm delivery. The threshold level for such 
methods can be 1 ng/ml or about 1 ng/ml, 2 ng/ml or about 
2 ng/ml, 3 ng/ml or about 3 ng/ml, 4 ng/ml or about 4 ng/ml, 
5 ng/ml or about 5 ng/ml, for a buffer-treated Sample, or 1 
ng/ml or about 1 ng/ml, 3 ng/ml or about 3 ng/ml, 5 ng/ml 
or about 5 ng/ml, 7 ng/ml or about 7 ng/ml, 10 ng/ml or 
about 10 ng/ml, for an untreated Sample. 
0010. In other embodiments, provided herein are meth 
ods for determining whether to administer oxytocin for 
induction of delivery, by determining the amount of an 
oncofetal fibronectin indicating molecule in a Sample of a 
pregnant Subject, and if the amount of oncofetal fibronectin 
indicating molecule is equal to or above threshold level, 
identifying the Subject as one for whom oxytocin induction 
is likely to result in vaginal delivery. Such methods can be 
used to identify a Subject as one for whom oxytocin induc 
tion of delivery is favorable, and to administer to the subject 
a dose of oxytocin effective to induce delivery. According to 
Such methods when the Sample is positive for an oncofetal 
fibronectin indicating molecule, the Subject is likely to 
vaginally deliver within 24 or 48 hours and/or is likely to 
vaginally deliver after a single induction procedure. In Such 
methods, the induction procedure can be vaginal ripening, 
administration of a pre-induction agent, or administration of 
an induction agent. In Some instances, Subject can be likely 
to deliver after a single administration of a pre-induction 
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agent. Also provided are methods for evaluating the effec 
tiveness of induction, by determining the amount of an 
oncofetal fibronectin indicating molecule in a Sample from 
a pregnant Subject who has undergone an induction proce 
dure, and if the amount of oncofetal fibronectin indicating 
molecule is equal to or above threshold level, identifying the 
Subject as one who is likely to vaginally deliver. In Such 
methods, the Subject can be likely to vaginally deliver within 
48 hours or 24 hours, after a single induction procedure, or 
after a Single administration of a pre-induction agent. Induc 
tion procedures can be selected from vaginal ripening, 
administration of a pre-induction agent and administration 
of an induction agent. 
0.011) Also provided herein are methods for identifying a 
Subject for induction of delivery, by determining the amount 
of an oncofetal fibronectin indicating molecule in a Sample 
from a pregnant Subject, determining a Second indicator of 
induction outcome for the Subject, and if the amount of 
oncofetal fibronectin indicating molecule is above threshold 
level and the Second indicator indicates favorable induction 
outcome, identifying the Subject as one for whom induction 
is likely to be successful. Such methods can be used to 
identify a subject as one for whom induction of delivery is 
likely to be Successful, and to administer to the Subject an 
induction procedure. Likelihood of Successful induction can 
indicated by any of the following: increased likelihood of 
vaginal delivery upon induction relative to Subjects negative 
for oncofetal fibronectin and/or having a negative result for 
the Second indicator of induction outcome, likely decreased 
time interval between initiating induction and delivery rela 
tive to Subjects negative for oncofetal fibronectin and/or 
having a negative result for the Second indicator of induction 
outcome, likely decreased time interval between adminis 
tering a parturifacient and delivery relative to Subjects 
negative for oncofetal fibronectin and/or having a negative 
result for the Second indicator of induction outcome, likely 
decreased time interval between administering oxytocin and 
delivery relative to Subjects negative for oncofetal fibronec 
tin and/or having a negative result for the Second indicator 
of induction outcome, increased likelihood of delivering 
within 24 hours of induction relative to subjects negative for 
oncofetal fibronectin and/or having a negative result for the 
Second indicator of induction outcome, increased likelihood 
of delivering within 48 hours of induction relative to Sub 
jects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction outcome 
and decreased likelihood of more than one administration of 
pre-induction agent to the Subject relative to Subjects nega 
tive for oncofetal fibronectin and/or having a negative result 
for the Second indicators of induction outcome, and combi 
nations thereof. The Second indicator of induction outcome 
can be any of a measurement or observation of the pregnant 
Subject, a measurement or observation of the fetus(es), and 
medical history of the pregnant Subject. Such indicators 
include, but are not limited to, cervical length, Bishop Score, 
effacement, parity, cervical dilation, gestational age, body 
mass index, Station, consistency, transvaginal ultrasound, 
and digital examination, or a combination thereof. 
0012. Also provided are methods for determining the 
likelihood of Successful induction of a Subject, by determin 
ing the amount of an oncofetal fibronectin indicating mol 
ecule in a Sample of a pregnant Subject, determining the 
highest of multi-tiered threshold levels equal to or less than 
the amount of oncofetal fibronectin indicating molecule in 
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the Sample, where each higher threshold indicates an 
increased likelihood of Successful induction relative to each 
lower threshold, and identifying the likelihood of successful 
induction for the Subject according to likelihood indicated 
by the highest threshold. Also provided are methods for 
identifying a subject for whom induction of delivery is 
unfavorable, by determining the amount of an oncofetal 
fibronectin indicating molecule in a Sample of a pregnant 
Subject, and if the amount of oncofetal fibronectin indicating 
molecule is below threshold level, identifying the subject as 
one for whom Oxytocin induction is unlikely to result in 
vaginal delivery. 

0013 In the methods provided, successful induction can 
be indicated by each increasing amount in the multi-tiered 
thresholds indicates, relative to lower thresholds: increased 
likelihood of vaginal delivery upon induction relative to 
Subjects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction out 
come, likely decreased time interval between initiating 
induction and delivery relative to Subjects negative for 
oncofetal fibronectin and/or having a negative result for the 
Second indicator of induction outcome, likely decreased 
time interval between administering a parturifacient and 
delivery relative to Subjects negative for oncofetal fibronec 
tin and/or having a negative result for the Second indicator 
of induction outcome, likely decreased time interval 
between administering oxytocin and delivery relative to 
Subjects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction out 
come, increased likelihood of delivering within 24 hours of 
induction relative to Subjects negative for oncofetal 
fibronectin and/or having a negative result for the Second 
indicator of induction outcome, increased likelihood of 
delivering within 48 hours of induction relative to subjects 
negative for oncofetal fibronectin and/or having a negative 
result for the Second indicator of induction outcome and 
decreased likelihood of more than one administration of 
pre-induction agent to the Subject relative to Subjects nega 
tive for oncofetal fibronectin and/or having a negative result 
for the Second indicators of induction outcome, or combi 
nations thereof. 

0014. In such methods, the sample can be any one of a 
Swab of the point of a possible cervicovaginal lesion, urine, 
blood, plasma, Serum, a body tissue, lavage and cervical 
vaginal fluid, Sampled from among the cervical canal, cer 
Vical OS, ectocervix, transition Zone on the cervix between 
Squamous and columnar cells, posterior fornix, a portion of 
the vagina below the posterior fornix, lower third of the 
vagina, labia, cervical interstitial fluid and combinations 
thereof. In a particular embodiment, the Sample is any one 
of a Swab of the cervical canal, a Swab of the cervical OS, a 
Swab of the ectocervix, a Swab of the transition Zone on the 
cervix between Squamous and columnar cells, a Swab of the 
vagina, a Swab of the posterior fornix, a Swab of the portion 
of the vagina below the posterior fornix, a Swab of the lower 
third of the vagina, a Swab of the labia, and combinations 
thereof. A Sample can be collected with a polyester Swab, a 
cotton Swab or a rayon Swab. When the Sample is a cotton 
Swab, the method can be conducted on the Swab. When the 
Sample is tested by Vertical flow, the Sample essentially does 
not contain blood, or contain 5% or about 5% or less, 1% or 
about 1% or less, 0.5% or about 0.5% or less, 0.1% or about 
0.1% or less blood. 



US 2006/0O24757 A1 

0.015 Further in such methods testing for the presence of 
oncofetal fibronectin indicating molecule can include testing 
for the presence of an oncofetal fibronectin protein, or a 
fragment thereof, testing for the presence of a nucleic acid 
molecule encoding oncofetal fibronectin, a nucleic acid 
molecule complementary to a nucleic acid molecule encod 
ing oncofetal fibronectin, or a fragment thereof, or testing 
for the presence of an autoantibody for oncofetal fibronectin 
protein or an autoantibody for a nucleic acid molecule 
encoding oncofetal fibronectin and fragments thereof. When 
the indicating molecule is a nucleic acid molecule, the 
methods can further include treating the Sample under 
nucleic acid Synthesis conditions Such as reverse tran 
Scriptase polymerase chain reaction. 
0016 Such methods can further include contacting the 
Sample with a fibronectin or oncofetal fibronectin binding 
partner, and detecting complexes of the binding partner and 
oncofetal fibronectin, whereby detection of a complex is 
indicative of the amount of oncofetal fibronectin indicating 
molecule in the Sample. The method can further include 
contacting the Sample with a first fibronectin or oncofetal 
fibronectin binding partner, contacting the Sample with a 
Second fibronectin or oncofetal fibronectin binding partner, 
wherein the second fibronectin or oncofetal fibronectin 
binding partner is conjugated to a detectable or bindable 
moiety, or the Second fibronectin or oncofetal fibronectin 
binding partner is immobilized to a Solid Support, and 
detecting complexes of the first binding partner, oncofetal 
fibronectin indicating molecule, and the Second binding 
partner, whereby detection of a complex is indicative of the 
amount of oncofetal fibronectin indicating molecule in the 
Sample. The methods further can include contacting a 
Sample from the Subject with a non-specific binding com 
pound, contacting the Sample with a Second fibronectin or 
oncofetal fibronectin binding partner, Such as a conjugate or 
immobilized binding partner. In one aspect, the first binding 
partner is conjugated to a moiety Such as, for example, 
colloidal metal, photodetectable lateX microSphere, chro 
mophore, fluorescent moiety, quantum dot, and detectable 
enzyme. The method can further include contacting the 
Sample with a detectable compound that specifically binds 
the first binding partner, wherein the detectable compound is 
an antibody conjugate or a nucleic acid conjugate. The first 
binding partner or Second binding partner can be an anti 
fibronectin antibody or an antigen-binding fragment thereof. 
0.017. The methods provided herein can be performed in 
any of numerous manners. For example, complexes can be 
detected by determining if any first binding partner is in 
Spatial proximity to the Second binding partner, whereby 
detection of any first and Second binding partners in Spatial 
proximity indicates presence of an oncofetal fibronectin 
indicating molecule in a Sample, where spatial proximity can 
be determined by a non-radioactive energy transfer reaction, 
Such as fluorescence energy transfer (FET), fluorescence 
resonance energy transfer (FRET), and homogeneous time 
resolved fluorescence (HTRF). In other methods, oncofetal 
fibronectin indicating molecule or fragment thereof or bind 
ing partner can be detected by mass spectrometry or gel 
electrophoresis. In Some methods, the amount of oncofetal 
fibronectin indicating molecule detected can be compared to 
one or more thresholds, wherein the Sample is classified 
according to the highest threshold that is less than or equal 
to the detected amount of oncofetal fibronectin indicating 
molecule. In Some methods, the Sample is contacted with a 
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non-specific binding compound or with a non-Specific bind 
ing Surface of a Solid Support. In the methods described 
herein, the complex can be detected by measuring the 
oncofetal fibronectin indicating molecule that bound to the 
fibronectin or oncofetal fibronectin binding partner, or to a 
fragment of the oncofetal fibronectin indicating molecule 
that bound to the fibronectin or oncofetal fibronectin binding 
partner. In the methods described herein, the complex can be 
detected by detecting the weigh of a compound bound to the 
fibronectin or oncofetal fibronectin binding partner, wherein 
a detected weight that corresponds to oncofetal fibronectin 
indicating molecule indicates the presence of oncofetal 
fibronectin in the sample. In the methods described herein, 
the complex can be measured by detecting the fibronectin or 
oncofetal fibronectin binding partner. The fibronectin or 
oncofetal fibronectin binding partner can measured by 
detecting fluorescence, reflectance, absorption, biolumines 
cence, enzyme-linked detectable Signal, or radioactive 
decay. In particular methods provided herein, at least one 
fibronectin or oncofetal fibronectin binding partner is immo 
bilized to a test Strip. 
0018. The fibronectin or oncofetal fibronectin binding 
partner can bind to the EDA-Specific portion of an oncofetal 
fibronectin indicating molecule and the EDA-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
an EDA portion of an oncofetal fibronectin protein, an 
EDA-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to EDA of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the EDA-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. 
0019. The fibronectin or oncofetal fibronectin binding 
partner can bind to the EDB-specific portion of an oncofetal 
fibronectin indicating molecule and the EDB-specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
an EDB portion of an oncofetal fibronectin protein, an 
EDB-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to EDB of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the EDB-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. 
0020. The fibronectin or oncofetal fibronectin binding 
partner can bind to the IIICS-specific portion of an oncofetal 
fibronectin indicating molecule and the IIICS-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
a IIICS portion of an oncofetal fibronectin protein, a IIICS 
encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to IIICS of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the IIICS-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. The 
IIICS portion can be any one of V64, V89, V95 and V120. 
When the oncofetal fibronectin indicating molecule is a 
IIICS portion of oncofetal fibronectin protein, the fibronec 
tin or oncofetal fibronectin binding partner can recognize a 
post-translational modification of oncofetal fibronectin pro 
tein. In one aspect, the post-translational modification can be 
O-glycosylation of threonine 33 of IIICS. 
0021. In one aspect the oncofetal fibronectin indicating 
molecule is identified as lacking EDA, EDB or IIICS. If the 
oncofetal fibronectin indicating molecule is identified as 
lacking, the portion of IIICS can be amino acids 1-25 of 
IIICS, amino acids 90-120 of IIICS or both. 
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0022. Also provided are methods that include contacting 
the Sample with a test Strip containing a mobilizable oncofe 
tal fibronectin binding partner conjugated to a detectable 
moiety and a fibronectin or oncofetal fibronectin binding 
partner immobilized to the test Strip, and detecting com 
plexes of the first binding partner, oncofetal fibronectin 
indicating molecule, and the Second binding partner, 
whereby detection of a complex is indicative of the amount 
of oncofetal fibronectin indicating molecule in the sample. 
The oncofetal fibronectin binding partner specifically binds 
a oncofetal fibronectin indicating molecule in preference to 
a non-oncofetal fibronectin indicating molecule. 
0023. Also provided are methods that include contacting 
the Sample with a test Strip containing a mobilizable 
fibronectin or oncofetal fibronectin binding partner conju 
gated to a detectable moiety and an oncofetal fibronectin 
binding partner immobilized to the test Strip, and detecting 
complexes of the first binding partner, oncofetal fibronectin 
indicating molecule, and the Second binding partner, 
whereby detection of a complex is indicative of the amount 
of oncofetal fibronectin indicating molecule in the sample. 
The oncofetal fibronectin binding partner specifically binds 
a oncofetal fibronectin indicating molecule in preference to 
a non-oncofetal fibronectin indicating molecule. 
0024. Also provided herein are methods for increasing 
the accuracy of delivery date prediction, by measuring an 
oncofetal fibronectin indicating molecule in a Sample from 
a pregnant Subject, wherein an amount of oncofetal fibronec 
tin indicating molecule in the sample at or above a threshold 
level indicates an increased likelihood that the subject will 
deliver within a particular time period, relative to a pregnant 
Subject having a Sample with an amount of oncofetal 
fibronectin indicating molecule amount below the threshold 
level. Also provided are methods for increasing the accuracy 
of pregnancy maintenance prediction, by measuring an 
oncofetal fibronectin indicating molecule in a Sample from 
a pregnant Subject, wherein an amount of oncofetal fibronec 
tin indicating molecule in the Sample below a threshold level 
indicates an increased likelihood that the Subject will main 
tain her pregnancy for a particular time period, relative to a 
pregnant Subject having a Sample with an amount of oncofe 
tal fibronectin indicating molecule amount at or above the 
threshold level. The particular time period can be any one of 
3 weeks or less, 2 weeks or less, 10 days or less, 1 week or 
less, 6 days or less, 5 days or less, 4 days or less, 3 days or 
less, 2 days or less, and 1 day or leSS. The Subject can be at 
least 50% more likely to deliver within the particular time 
period, relative to a pregnant Subject having a Sample with 
an amount of oncofetal fibronectin indicating molecule 
amount below the threshold level. 

0.025 Also provided are combinations and kits, including 
combinations and kits for performing the methods provided 
herein. In one embodiment, a combination is provided, 
containing a fibronectin or oncofetal fibronectin binding 
partner, a parturifacient, and optionally instructions for use 
of the combination. Combinations also can include a non 
Specific binding compound. The kits provided herein can 
include the combinations provided herein and also a System 
for classifying the Sample according to one or more thresh 
old levels, and/or instructions for use. 

0026. Provided herein is the use of any of the products 
provided herein for use in the preparation of a medicament 
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for any of the methods provided herein, including, but not 
limited to, diagnosis, imaging, and/or treatment of a health 
disorder characterized by the presence of, or elevated levels 
of oncofetal fibronectin. 

0027 Provided are methods for detection of an oncofetal 
fibronectin indicating molecule and methods for obtaining 
Samples for use in methods of detection. Also provided are 
products for use in methods of detection of oncofetal 
fibronectin or of molecules indicative thereof in Samples. 
0028 Provided are methods for detecting the presence of 
an oncofetal fibronectin indicating molecule in a variety of 
Samples. In Some methods provided herein, the Sample is 
treated with a reagent and/or contacted with a non-specific 
binder. 

0029 Provided herein are methods for detecting the 
presence of an oncofetal fibronectin indicating molecule in 
a Sample, by contacting a Sample with a Substance that 
reduces non-specific binding of background material to a 
fibronectin or oncofetal fibronectin binding partner, contact 
ing the Sample with a fibronectin or oncofetal fibronectin 
binding partner, and detecting any complex formed between 
an oncofetal fibronectin indicating molecule and the 
fibronectin or oncofetal fibronectin binding partner, whereby 
detection of complex is indicative of the presence of oncofe 
tal fibronectin indicating molecule in the Sample. Also 
provide are methods for detecting the presence of an oncofe 
tal fibronectin protein or fragment thereof in a Sample, by 
contacting a Sample with a Substance that reduces non 
Specific binding of background material to a fibronectin or 
oncofetal fibronectin binding partner, wherein the fibronec 
tin or oncofetal fibronectin binding partner is an fibronectin 
or oncofetal fibronectin binding protein, contacting the 
Sample with a fibronectin or oncofetal fibronectin binding 
protein, and detecting any complex formed between an 
oncofetal fibronectin indicating molecule and the fibronectin 
or oncofetal fibronectin binding protein, wherein the oncofe 
tal fibronectin indicating molecule is an oncofetal fibronec 
tin protein or fragment thereof, whereby detection of com 
pleX is indicative of the presence of oncofetal fibronectin 
protein or fragment thereof in the Sample. Also provide are 
methods for detecting the presence of an oncofetal fibronec 
tin indicating molecule in a Sample, by contacting a Sample 
with Solution that reduces the ionic Strength of a Sample, 
whereby Specific binding of an oncofetal fibronectin indi 
cating molecule to a fibronectin or oncofetal fibronectin 
binding partner is increased, contacting the Solution-con 
tacted Sample with a fibronectin or oncofetal fibronectin 
binding partner, and detecting any complex formed between 
the oncofetal fibronectin indicating molecule and the 
fibronectin or oncofetal fibronectin binding partner, whereby 
detection of complex is indicative of the presence of oncofe 
tal fibronectin indicating molecule in the Sample. 

0030. In such methods, the substance can be a solid 
Support, and can contain a non-specific binder to which 
oncofetal fibronectin indicating molecule in the Sample does 
not specifically bind. In Some methods, the non-specific 
binding compound can be a non-specific binding protein or 
a non-specific binding nucleic acid molecule. In Some meth 
ods, the ionic Strength of the Sample after contacting with the 
substance is at least 1501 or about 150Li, or is less than or 
equal to 500u or about 500u. For example, the ionic strength 
can range from 501 to 350Li, or from about 50u to about 
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350Li, or from 150u to 250u, or ranging from about 150u to 
about 250tt. In Such methods, the amount of background 
material in the Sample can be decreased relative to the 
amount of oncofetal fibronectin indicating molecule in the 
Sample, or the amount of oncofetal fibronectin indicating 
molecule in the Sample can be increased relative to the 
amount of background material in the Sample. In Some 
methods, the Sample is a liquid Sample, and the Solute 
concentration of oncofetal fibronectin indicating molecule in 
the Sample is unchanged. In Some Such methods, back 
ground material binds no more than 10% of the fibronectin 
or oncofetal fibronectin binding partner. These methods can 
further include contacting the Sample with a Second 
fibronectin or oncofetal fibronectin binding partner, wherein 
the Second fibronectin or oncofetal fibronectin binding part 
ner is conjugated to a detectable or bindable moiety, or the 
Second fibronectin or oncofetal fibronectin binding partner is 
immobilized on a Solid Support; and the detecting Step 
includes detecting complexes of the first binding partner, the 
Second binding partner, and the oncofetal fibronectin indi 
cating molecule. 
0.031 Samples used in the methods provided herein can 
be any of urine, lymph, blood, plasma, Serum, Saliva, 
Seminal fluid, lavages, cervical fluid, cervicovaginal fluid, 
vaginal fluid, breast fluid, breast milk, Synovial fluid, Semen, 
Seminal fluid, Stool, Sputum, cerebral Spinal fluid, tears, 
mucus, interStitial fluid, follicular fluid, amniotic fluid, aque 
ous humor, Vitreous humor, peritoneal fluid, ascites, Sweat, 
lymphatic fluid, lung Sputum, lavage, or fractions or com 
ponents thereof. The Sample can be any of urine, lavage, 
breast milk, cervicovaginal Swab, Saliva, Serum, plasma, 
blood, and interstitial fluid. In a particular embodiment, the 
Sample is a urine Sample. Exemplary urine Samples are a 
neat (as obtained, i.e., unmodified or untreated) urine 
Sample, and a frozen urine Sample. In Some methods, at least 
30 minutes or about 30 minutes, or at least 12 hours or about 
12 hours, prior the contacting or detecting Steps, the urine 
Sample is collected from a Subject. 
0032. In the methods provided herein, the non-specific 
binding compound is any of albumin, casein, fetal calf 
Serum, gelatin, or an antibody that does not specifically bind 
an oncofetal fibronectin indicating molecule; and can be, for 
example, bovine serum albumin (BSA). In some of the 
methods provided herein, the Second binding partner is 
immobilized to the Solid Support of a test Strip. The Second 
binding partner can be immobilized to a first region of the 
test Strip, and a non-specific binding compound can immo 
bilized to a Second region of the test Strip, wherein the first 
region is downstream of the Sample fluid flow pathway 
relative to the Second region. 
0033. In some embodiments, the methods include nor 
malizing the amount of oncofetal fibronectin indicating 
molecule in the Sample according to the concentration of one 
or more normalization analytes in the Sample, and exem 
plary normalization analyte is creatinine. The methods pro 
Vided herein can further include contacting a Sample with a 
non-specific binding compound, and Separating the Sample 
from the non-specific binding compound; and additionally 
further include, after Separating the Sample from the non 
Specific binding compound, contacting the Sample with a 
Solid Support whereby protein and/or nucleic acid compo 
nents of the Sample are immobilized on the Solid Support, 
and contacting the Solid Support with a fibronectin or 
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oncofetal fibronectin binding partner. In Some cases, back 
ground material is removed from the Sample. The non 
Specific binding compound can immobilized on a Solid 
Support. 

0034. In some methods, a sample positive for oncofetal 
fibronectin can identify the subject from whom the sample 
was collected as having cancer (e.g., malignant neoplastic or 
metastatic) cells, and in Some instances, the cancer cells can 
originate from bladder, kidney, prostate, cervix or ovary. In 
a particular aspect, the cancerous cells originate from blad 
der. 

0035) In other methods, a sample positive for oncofetal 
fibronectin identifies the subject from whom the sample was 
collected as having an increased risk of imminent or preterm 
delivery. For example, a Sample positive for oncofetal 
fibronectin identifies the subjected from whom the sample 
was collected as one for whom induction is likely to be 
Successful. In the methods provided, Successful induction 
can be indicated by each increasing amount relative to lower 
thresholds: increased likelihood of vaginal delivery upon 
induction relative to Subjects negative for oncofetal 
fibronectin and/or having a negative result for the Second 
indicator of induction outcome, likely decreased time inter 
Val between initiating induction and delivery relative to 
Subjects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction out 
come, likely decreased time interval between administering 
a parturifacient and delivery relative to Subjects negative for 
oncofetal fibronectin and/or having a negative result for the 
Second indicator of induction outcome, likely decreased 
time interval between administering oxytocin and delivery 
relative to Subjects negative for oncofetal fibronectin and/or 
having a negative result for the Second indicator of induction 
outcome, increased likelihood of delivering within 24 hours 
of induction relative to Subjects negative for oncofetal 
fibronectin and/or having a negative result for the Second 
indicator of induction outcome, increased likelihood of 
delivering within 48 hours of induction relative to subjects 
negative for oncofetal fibronectin and/or having a negative 
result for the Second indicator of induction outcome and 
decreased likelihood of more than one administration of 
pre-induction agent to the Subject relative to Subjects nega 
tive for oncofetal fibronectin and/or having a negative result 
for the Second indicators of induction outcome, or combi 
nations thereof. 

0036) Also provided herein are methods for detecting the 
presence of an oncofetal fibronectin indicating molecule in 
a urine Sample, by determining the amount of oncofetal 
fibronectin indicating molecule present in a buffer-treated 
urine Sample, whereby 60 ng/ml or more, or about 60 ng/ml 
or more oncofetal fibronectin indicating molecule present in 
the buffer-treated Sample identifies the Sample as positive for 
oncofetal fibronectin. Also provided herein are methods for 
detecting the presence of an oncofetal fibronectin indicating 
molecule in a urine Sample, by thawing a frozen urine 
Sample, and determining the amount of oncofetal fibronectin 
indicating molecule present in the thawed urine Sample. In 
Some Such methods, the determining Step can include con 
tacting the Sample with a first fibronectin or oncofetal 
fibronectin binding partner, contacting the Sample with a 
Second fibronectin or oncofetal fibronectin binding partner, 
wherein: the second fibronectin or oncofetal fibronectin 
binding partner is conjugated to a detectable or bindable 
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moiety, or the Second fibronectin or oncofetal fibronectin 
binding partner is immobilized to a Solid Support, and 
detecting complexes of the first binding partner, oncofetal 
fibronectin indicating molecule and the Second binding 
partner. 

0037. In these embodiments, the methods also can 
include contacting the Sample with a non-Specific binding 
compound. Such methods can be used to identify the Subject 
from whom the Sample was collected as having cancerous 
(e.g., neoplastic, malignant or metastatic) cells; for example 
the cancerous cells can originate from bladder, kidney, 
prostate, cervix or ovary In a particular aspect, the cancerous 
cells originate from bladder. 

0.038. In another embodiment, provided herein are meth 
ods for detecting the presence of an oncofetal fibronectin 
indicating molecule in an interstitial fluid Sample, by detect 
ing any oncofetal fibronectin indicating molecule in an 
interstitial fluid Sample. 
0039. In yet another embodiment, provided herein are 
methods for detecting the presence of an oncofetal fibronec 
tin indicating molecule in a lavage sample, by detecting any 
oncofetal fibronectin indicating molecule in a lavage 
Sample. 

0040. In such embodiments, the methods can further 
include contacting the Sample with a fibronectin or oncofetal 
fibronectin binding partner, and detecting any complex 
formed between an oncofetal fibronectin indicating mol 
ecule and the fibronectin or oncofetal fibronectin binding 
partner, whereby detection of complex is indicative of the 
presence of oncofetal fibronectin indicating molecule in the 
Sample. A lavage Sample can be a ductal lavage Sample. In 
Such methods, a Sample positive for oncofetal fibronectin 
can identify the Subject from whom the Sample was col 
lected as having cancerous (e.g., neoplastic, malignant or 
metastatic) cells, and in Some cases the cells can be from 
breast. 

0041. In the methods provided herein, complexes can be 
detected by determining if any first binding partner is in 
Spatial proximity to the Second binding partner, whereby 
detection of any first and Second binding partners in Spatial 
proximity indicates presence of an oncofetal fibronectin 
indicating molecule in a Sample. In Such methods, Spatial 
proximity can be detected as a result of a non-radioactive 
energy transfer reaction, where the non-radioactive energy 
transfer reaction can be any one of fluorescence energy 
transfer (FET), fluorescence resonance energy transfer 
(FRET), homogenous time-resolved fluorescence (HTRF). 
0.042 Also in Such methods, the oncofetal fibronectin 
indicating molecule can be any of an oncofetal fibronectin 
protein, a nucleic acid molecule encoding oncofetal 
fibronectin, a nucleic acid molecule complementary to a 
nucleic acid molecule encoding oncofetal fibronectin, an 
autoantibody for oncofetal fibronectin protein, an autoanti 
body for a nucleic acid molecule encoding oncofetal 
fibronectin, and fragments thereof. In the methods provided 
herein, the binding partner can be an anti-fibronectin anti 
body, or a nucleic acid molecule, or a fragment thereof. In 
any of the methods provided herein, the oncofetal fibronec 
tin indicating molecule can be any of an oncofetal fibronec 
tin protein or a fragment thereof, a nucleic acid molecule 
encoding oncofetal fibronectin or a fragment thereof, a 
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nucleic acid molecule complementary to a nucleic acid 
molecule encoding oncofetal fibronectin or a fragment 
thereof, an autoantibody for oncofetal fibronectin protein or 
a fragment thereof, or an autoantibody for a nucleic acid 
molecule encoding oncofetal fibronectin or a fragment 
thereof. 

0043 Also in the methods provided herein, presence of 
an oncofetal fibronectin indicating molecule below a thresh 
old amount can classify the Sample as oncofetal fibronectin 
negative, and presence of an oncofetal fibronectin indicating 
molecule equal to or above a threshold amount can classify 
the Sample as oncofetal fibronectin positive. A threshold 
amount of oncofetal fibronectin protein can be 50 ng/mL or 
about 50 ng/mL. In Some Such methods, the amount of 
oncofetal fibronectin detected is compared to two or more 
thresholds, wherein the Sample can be classified according 
to the highest threshold that is less than or equal to the 
detected amount of oncofetal fibronectin indicating mol 
ecule. For example, a first threshold is 50 ng/mL and a 
second threshold is 150 ng/mL. In methods where the 
Subject from whom the Sample is collected is pregnant, the 
two or more threshold amounts can be a function of preg 
nancy gestational duration. In the methods provided herein, 
the complex can be detected by measuring the oncofetal 
fibronectin indicating molecule that bound to the fibronectin 
or oncofetal fibronectin binding partner, or a fragment of the 
oncofetal fibronectin indicating molecule that bound to the 
fibronectin or oncofetal fibronectin binding partner. 

0044) The methods provided herein can be used to detect 
oncofetal fibronectin by mass spectrometry or gel electro 
phoresis, by measuring the fibronectin or oncofetal fibronec 
tin binding partner bound to the oncofetal fibronectin indi 
cating molecule, and/or by detecting fluorescence, 
reflectance, absorption, bioluminescence, enzyme-linked 
detectable Signal, or radioactive decay. In one aspect, at least 
one fibronectin or oncofetal fibronectin binding partner is 
immobilized to a test strip. The fibronectin or oncofetal 
fibronectin binding partner can bind to the EDA-specific 
portion of an oncofetal fibronectin indicating molecule and 
the EDA-specific portion of an oncofetal fibronectin indi 
cating molecule is any of an EDA portion of an oncofetal 
fibronectin protein, an EDA-encoding portion of a nucleic 
acid molecule encoding oncofetal fibronectin, a portion of 
an autoantibody that binds to EDA of oncofetal fibronectin 
protein, and a portion of an autoantibody that binds to the 
EDA-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin. 

004.5 The fibronectin or oncofetal fibronectin binding 
partner can bind to the EDB-specific portion of an oncofetal 
fibronectin indicating molecule and the EDB-specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
an EDB portion of an oncofetal fibronectin protein, an 
EDB-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to EDB of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the EDB-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. 

0046) The fibronectin or oncofetal fibronectin binding 
partner can bind to the IIICS-specific portion of an oncofetal 
fibronectin indicating molecule and the IIICS-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
a IIICS portion of an oncofetal fibronectin protein, a IIICS 
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encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to IIICS of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the IIICS-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. The 
IIICS portion can be any one of V64, V89, V95 and V120. 
When the oncofetal fibronectin indicating molecule is a 
IIICS portion of oncofetal fibronectin protein, the fibronec 
tin or oncofetal fibronectin binding partner can recognize a 
post-translational modification of oncofetal fibronectin pro 
tein. In one aspect, the post-translational modification can be 
O-glycosylation of threonine 33 of IIICS. 
0047. In one aspect the oncofetal fibronectin indicating 
molecule is identified as lacking EDA, EDB or IIICS. If the 
oncofetal fibronectin indicating molecule is identified as 
lacking, the portion of IIICS can be amino acids 1-25 of 
IIICS, amino acids 90-120 of IIICS or both. 
0.048. In another embodiment, provided herein are test 
Strips, containing a non-specific binding region, and an 
analyte binding region containing a first fibronectin or 
oncofetal fibronectin binding partner immobilized thereon, 
wherein the analyte binding region is downstream of the 
Sample fluid flow pathway relative to the non-specific bind 
ing region. In yet another embodiment, provided herein are 
test Strips for detecting the presence of an oncofetal 
fibronectin indicating molecule in a Sample, containing a 
non-specific binding region, and an analyte binding region 
containing a first fibronectin or oncofetal fibronectin binding 
partner immobilized thereon, wherein the analyte binding 
region is downstream of the Sample fluid flow pathway 
relative to the non-Specific binding region. 
0049. The test strips provided herein can also contain a 
conjugate pad, which Serves as a Sample application com 
ponent, an absorbent pad, which Serves to draw liquid 
continuously through the device, wherein the materials of 
the membrane System form a single fluid flow pathway, and 
a porous or bibulous member in fluid communication with 
the absorbent pad and conjugate pad, which porous or 
bibulous member accommodates a liquid Sample, wherein 
the porous or bibulous member contains the analyte binding 
region. The test Strips provided herein also can contain a 
mobilization region containing a Second fibronectin or 
oncofetal fibronectin binding partner, wherein the Second 
fibronectin or oncofetal fibronectin binding partner is mobi 
lized upon contact with the Sample, and the mobilization 
region is upstream of the analyte binding region. The test 
Strips also can contain a control region containing a biomol 
ecule that Specifically binds the Second fibronectin or 
oncofetal fibronectin binding partner, wherein the control 
region is downstream of the analyte binding region. 
0050. In some of the test strips provided herein the first 
fibronectin or oncofetal fibronectin binding partner binds 
oncofetal fibronectin in preference to fibronectin. In Some of 
the test Strips provided herein, the non-specific binding 
region contains a non-specific binding protein immobilized 
thereon, wherein the non-specific binding protein can be, for 
example, BSA, methylated BSA, W632 or mouse IgG. 
0051. Also provided herein are combinations containing 
a fibronectin or oncofetal fibronectin binding partner and a 
non-specific binding compound. The combinations provided 
herein can be used for performing the methods provided 
herein. In Such combinations, the non-specific binder can be 
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a non-specific binding compound. Also in Such combina 
tions, the non-specific binder can be a non-specific binding 
Surface of a Solid Support. The combinations can further 
contain a fibronectin or oncofetal fibronectin binding partner 
and a Solid Support containing a non-specific binding Sur 
face. The combinations can contain a test Strip with a 
non-specific binding compound immobilized thereto. the 
combinations can contain a Sample collection device. 
0052 Also provided herein are kits containing the com 
binations provided herein, and also containing instructions 
for use, and/or a System for classifying the Subject with 
respect to multiple thresholds. 

0053 Also provided herein are methods for indicating 
oncofetal fibronectin in a Subject, by collecting a lower 
vaginal Sample from a Subject, and testing for the presence 
of an oncofetal fibronectin indicating molecule in the 
Sample, wherein the presence of oncofetal fibronectin indi 
cating molecule in the Sample indicates the presence of 
oncofetal fibronectin in the subject. In such methods, the 
lower vaginal Sample can include a Sample collected from 
any portion of the vagina below the posterior fornix. In Some 
methods, the lower vaginal Sample can be collected from the 
lower third of the vagina, can be collected with a Swab. In 
Some methods, the Sample can include a labial Sample. In 
Some methods, the Sample is collected by an individual 
unskilled in the medical profession, including, in Some 
instances, the Subject. 

0054 Also provided herein are methods for indicating 
oncofetal fibronectin in a Subject, by collecting a labial 
Sample from a Subject, and testing for the presence of an 
oncofetal fibronectin indicating molecule in the Sample, 
wherein the presence of oncofetal fibronectin indicating 
molecule in the Sample indicates the presence of oncofetal 
fibronectin in the Subject. In Such methods, the Sample can 
further include a lower vaginal Sample. In Some methods, 
the labial sample can be collected from the lower third of the 
vagina, can be collected with a Swab. In Some methods, the 
Sample is collected by an individual unskilled in the medical 
profession, including, in Some instances, the Subject. 

0055 Also provided herein are methods for indicating 
oncofetal fibronectin in a Subject, by passively collecting a 
cervicovaginal Sample from a Subject, and testing for the 
presence of an oncofetal fibronectin indicating molecule in 
the Sample, wherein the presence of oncofetal fibronectin 
indicating molecule in the Sample indicates the presence of 
oncofetal fibronectin in the subject. In such methods, the 
Step of passively collecting a cervicovaginal Sample can 
further comprise inserting a Sample collection device into 
the vagina. In Such methods, the Sample collection device 
can be maintained in the vagina for at least 5 minutes or 
about 5 minutes, at least 15 minutes or about 15 minutes, at 
least 1 hour or about 1 hour, or at least 2 hours or about 2. 
In Such methods, the Sample collection device can be 
inserted into the lower third of the vagina. In Such methods, 
the Sample collection device can be inserted into the vagina 
in the same manner as a tampon is inserted. The Sample 
collection device can be absorptive, and/or can be a tampon 
like device or a Sanitary napkin-like device. In Such meth 
ods, the Step of passively collecting a cervicovaginal Sample 
can further include placing a Sample collection device 
outside of and below the Vagina. In Some methods, the 
Sample collection device can contact the labia. In Some 
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methods, the Sample collection device can be placed 
between the labia or vaginal orifice and the Subject's under 
garment. In Some methods, the Sample collection device can 
be maintained in place for 5 minutes or more, 10 minutes or 
more, 15 minutes or more, 1 hour or more, or 2 hours or 
OC. 

0056. In such methods, the presence of oncofetal 
fibronectin indicating molecule above a threshold level can 
indicate that the Sample is positive for oncofetal fibronectin. 
A threshold level can be 1 ng/ml, 2 ng/ml, 3 ng/ml, 5 ng/ml, 
7 ng/ml, 10 ng/ml, 15 ng/ml, or 20 ng/ml for a buffer-treated 
Sample. A threshold level can be 1 ng/ml, 3 ng/ml, 5 ng/ml, 
10 ng/ml, 25 ng/ml, 35 ng/ml, or 50 ng/ml for an untreated 
Sample. 
0057. In the methods provided herein, presence of 
oncofetal fibronectin in the Sample can indicate a risk of 
imminent or preterm delivery, the likelihood of Successful 
induction, the presence of cancerous cells in a Subject, the 
risk of a Subject developing cancerous cells, the aggressive 
neSS of cancerous cells in a Subject, or the effectiveness of 
treating cancerous cells in a Subject. 
0.058 Also provided herein are combinations containing 
a Sample collection device and a fibronectin or oncofetal 
fibronectin binding partner. In Such combinations, the 
Sample collection device includes, but is not limited to, a 
urine collection device, a dipstick, a Swab and a passive 
cervicovaginal fluid collection device. In one combination, 
the passive cervicovaginal sample collection device is 
insertable into the vagina. In another combination the pas 
Sive cervicovaginal Sample collection device is placed 
between the labia or vaginal orifice and the undergarment of 
a Subject. The combination also can include a Swab long 
enough to insert into the Vagina, but not long enough to 
contact the cervix, which can be a Swab 10 cm or shorter. In 
another combination, the fibronectin or oncofetal fibronectin 
binding partner can be immobilized onto the Sample collec 
tion device. 

0059 Combinations provided herein also can include a 
Second fibronectin or oncofetal fibronectin binding partner. 
In Such combinations, the Second fibronectin or oncofetal 
fibronectin binding partner can be conjugated to a detectable 
label. 

0060. The combinations provided herein can be config 
ured to indicate a positive result when the amount of 
oncofetal fibronectin indicating molecule in the Sample is 
above a threshold level. The combinations provided herein 
also can contain a test Strip reader configured to indicate a 
positive result when the amount of oncofetal fibronectin 
indicating molecule in the Sample is above a threshold level. 
In Some Such combinations, the threshold level is about or 
is 1 ng/ml, is about or is 2 ng/ml, is about or is 3 ng/ml, is 
about or is 5 ng/ml, is about or is 7 ng/ml, is about or is 10 
ng/ml, is about or is 15 ng/ml, or is about or is 20 ng/ml for 
a buffer-treated Sample. In Some Such combinations, the 
threshold level is about or is 1 ng/ml, is about or is 3 ng/ml, 
is about or is 5 ng/ml, is about or is 10 ng/ml, is about or is 
15 ng/ml, is about or is 25 ng/ml, is about or is 35 ng/ml, or 
is about or is 50 ng/ml for an untreated Sample. Also 
provided herein are kits containing the combinations pro 
Vided herein, and optionally one or more of instructions for 
collecting and/or measuring the oncofetal fibronectin indi 
cating molecule, and reagents therefor. 
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0061 Also provided herein are methods for indicating 
oncofetal fibronectin in a Subject, comprising collecting the 
Sample and testing the Sample for the presence of an 
oncofetal fibronectin indicating molecule with the combi 
nations provided herein. In Some Such methods, the Sample 
is collected from the portion of the vagina below the 
posterior fornix. In Some Such methods, the Sample is 
collected from the lower third of the vagina. In some such 
methods, the sample is collected from the labia. In the 
methods provided herein, the Sample can be collected with 
a passive Sample collection device. In Some methods pro 
Vided herein, the Sample is urine. In Such methods, the 
Sample can be collected by an individual not skilled in 
medical practice. In Such methods, the Sample can be 
collected by the subject. Provided herein are any of the 
methods where the Step of testing the Sample for the pres 
ence of oncofetal fibronectin indicating molecule is per 
formed by an individual not skilled in medical practice or by 
the Subject. 

0062 Also provided are methods for determining the 
presence and/or amount of an oncofetal fibronectin indicat 
ing molecule in a Sample, by treating a urine Sample under 
conditions for fragmentation of an oncofetal fibronectin 
indicating molecule, and detecting any fragments of oncofe 
tal fibronectin in the Sample, whereby detected oncofetal 
fibronectin fragments indicate the presence and/or amount of 
oncofetal fibronectin indicating molecule in a Sample. 
0063 Also provided are methods for determining the 
presence and/or amount of an oncofetal fibronectin indicat 
ing molecule in a Sample, by contacting a body Surface or 
cavity with a lavage fluid, and detecting any oncofetal 
fibronectin indicating molecule in the lavage fluid. 
0064. Provided herein is the use of any of the products 
provided herein for use in the preparation of a medicament 
for any of the methods provided herein, including, but not 
limited to, diagnosis, imaging, and/or treatment of a health 
disorder characterized by the presence of, or elevated levels 
of oncofetal fibronectin. 

0065 Provided are methods for detection of an oncofetal 
fibronectin indicating molecule and methods for obtaining 
Samples for use in methods of detection. Also provided are 
products for use in methods of detection of oncofetal 
fibronectin or of molecules indicative thereof in Samples. 
Provided are methods for testing Subjects to ascertain health 
and disease Status and to assess the risk of developing a 
disease or condition. 

0066 Provided herein are methods for identifying the 
presence of cervical cancer in a Subject by testing for an 
oncofetal fibronectin indicating molecule in a Sample from 
a Subject, wherein an oncofetal fibronectin positive Sample 
identifies the presence of cervical cancer in the Subject. Also 
provide herein are methods of detecting the presence of 
cancerous (e.g., neoplastic, malignant or metastatic) cervical 
cells in a Subject, by testing for an oncofetal fibronectin 
indicating molecule in a Sample from a Subject, wherein an 
oncofetal fibronectin positive Sample indicates the presence 
of cancerous (e.g., malignant neoplastic or metastatic) cer 
Vical cells in the Subject. 
0067. In the methods provided herein, the sample can be, 
for example, a Swab of the point of a possible cervicovaginal 
lesion, a Swab of the cervical canal, a Swab of the cervical 
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OS, a Swab of the ectocervix, a Swab of the transition Zone on 
the cervix between Squamous and columnar cells, a Swab of 
the vagina, a Swab of the posterior fornix, a Swab of the 
portion of the vagina below the posterior fornix, a Swab of 
the lower third of the vagina, a Swab of the labia, cervical 
interstitial fluid, urine, blood, plasma, Serum and combina 
tions thereof. In one aspect, the Sample is a cervicovaginal 
Sample, and the Sample is one or more of the following: a 
Swab of cervical OS, a Swab of cervical lesion, a Swab of 
ectocervix, a Swab of transition Zone between Squamous and 
columnar cells of cervix, or a combination thereof. In 
another aspect, the Sample is a Swab of the portion of the 
vagina below the posterior fornix. In Some methods, the 
Sample is collected with a polyester Swab, cotton Swab or 
rayon Swab. When the sample is a cotton Swab, the method 
can be conducted on the Swab. 

0068. In some methods provided herein, presence of 
oncofetal fibronectin indicating molecule in the Sample 
identifies the Sample as oncofetal fibronectin positive. In 
Some methods, absence of oncofetal fibronectin indicating 
molecule in the Sample identifies the Sample as oncofetal 
fibronectin negative. In other of the methods provided 
herein, an amount of oncofetal fibronectin indicating mol 
ecule in the Sample at or above a threshold identifies the 
Sample as oncofetal fibronectin positive. In Some methods, 
an amount of oncofetal fibronectin indicating molecule in 
the Sample below a threshold identifies the Sample as 
oncofetal fibronectin negative. In Some methods, the thresh 
old amount is 40 ng/ml or about 40 ng/ml, 10 ng/ml or about 
10 ng/ml, or 5 ng/ml or about 5 ng/ml. 

0069. When the sample is assayed using vertical flow, the 
Sample essentially does not contain blood In Such methods, 
the sample can contain 1% or about 1% or less blood, 0.5% 
or about 0.5% or less blood, or 0.1% or about 0.1% or less 
blood. 

0070 The methods provided herein also include methods 
in which the step of testing for the oncofetal fibronectin 
indicating molecule further includes testing for an oncofetal 
fibronectin protein, or a fragment thereof, testing for a 
nucleic acid molecule encoding oncofetal fibronectin, a 
nucleic acid molecule complementary to a nucleic acid 
molecule encoding oncofetal fibronectin, or a fragment 
thereof, or testing for an autoantibody for oncofetal 
fibronectin protein, an autoantibody for a nucleic acid mol 
ecule encoding oncofetal fibronectin, and fragments thereof. 
In Some methods, the Step of testing further includes con 
tacting the Sample with an fibronectin or oncofetal fibronec 
tin binding partner, and detecting complexes of the binding 
partner and oncofetal fibronectin indicating molecule. In 
Some methods, the Step of testing further includes contacting 
the Sample with a Second fibronectin or oncofetal fibronectin 
binding partner, wherein the Second fibronectin or oncofetal 
fibronectin binding partner is conjugated to a detectable or 
bindable moiety, or the second fibronectin or oncofetal 
fibronectin binding partner is immobilized to a Solid Support. 
The methods provided herein also can include, prior to 
detecting complexes, contacting the Sample with a non 
Specific binding compound. 

0071. In the methods provided herein, a binding partner 
can be conjugated to a moiety Such as, for example, colloidal 
metal, photodetectable lateX bead, chromophore, fluorescent 
moiety, quantum dot and detectable enzyme. The methods 
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provided herein can further include, after contacting the first 
binding partner and Sample, contacting the Sample with a 
detectable compound that specifically binds the first binder. 
In Such methods, the detectable compound is an antibody 
conjugate or a nucleic acid conjugate. In Some methods 
provided herein, a binding partner can be an anti-fibronectin 
antibody, or a fragment thereof. 
0072. In the methods provided herein, complexes can be 
detected by determining if any first binding partner is in 
Spatial proximity to the Second binding partner, whereby 
detection of any first and Second binding partners in Spatial 
proximity indicates presence of an oncofetal fibronectin 
indicating molecule in a Sample. In Some Such methods, 
Spatial proximity is detected as a result of a non-radioactive 
energy transfer reaction. In Such methods, the non-radioac 
tive energy transfer reaction can be, for example, fluores 
cence energy transfer (FET), fluorescence resonance energy 
transfer (FRET), or homogenous time-resolved fluorescence 
(HTRF). 
0073. In some methods provided herein, the sample is 
contacted with a non-specific binding compound. In Some 
methods, the Sample is contacted with a non-specific binding 
Surface of a Solid Support. 
0074 The methods provided herein include methods in 
which the amount of oncofetal fibronectin indicating mol 
ecule detected is compared to two or more thresholds, 
wherein the Sample is classified according to the highest 
threshold that is less than or equal to the detected amount of 
oncofetal fibronectin indicating molecule. 
0075. In some methods provided herein, the complex is 
detected by measuring the oncofetal fibronectin indicating 
molecule that bound to the fibronectin or oncofetal fibronec 
tin binding partner, or a fragment of the oncofetal fibronectin 
indicating molecule that bound to the fibronectin or oncofe 
tal fibronectin binding partner. In Some methods, complex is 
detected by detecting the molecular weight of compounds 
bound to the fibronectin or oncofetal fibronectin binding 
partner; wherein a molecular weight that corresponds to an 
oncofetal fibronectin indicating molecule indicates the pres 
ence of the oncofetal fibronectin indicating molecule in the 
Sample. In Some methods, the oncofetal fibronectin indicat 
ing molecule is detected by mass spectrometry or gel 
electrophoresis. In Some methods, the complex is detected 
by detecting the fibronectin or oncofetal fibronectin binding 
partner bound to the oncofetal fibronectin indicating mol 
ecule. In Some Such methods, the fibronectin or oncofetal 
fibronectin binding partner is detected by detecting fluores 
cence, reflectance, absorption, bioluminescence, enzyme 
linked detectable Signal, or radioactive decay. In Some 
methods, at least one fibronectin or oncofetal fibronectin 
binding partner is immobilized to a test Strip. 
0076. The fibronectin or oncofetal fibronectin binding 
partner can bind to the EDA-Specific portion of an oncofetal 
fibronectin indicating molecule and the EDA-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
an EDA portion of an oncofetal fibronectin protein, an 
EDA-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to EDA of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the EDA-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. 
0077. The fibronectin or oncofetal fibronectin binding 
partner can bind to the EDB-specific portion of an oncofetal 
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fibronectin indicating molecule and the EDB-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
an EDB portion of an oncofetal fibronectin protein, an 
EDB-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to EDB of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the EDB-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. 

0078. The fibronectin or oncofetal fibronectin binding 
partner can bind to the IIICS-specific portion of an oncofetal 
fibronectin indicating molecule and the IIICS-Specific por 
tion of an oncofetal fibronectin indicating molecule is any of 
a IIICS portion of an oncofetal fibronectin protein, a IIICS 
encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, a portion of an autoantibody that binds 
to IIICS of oncofetal fibronectin protein, and a portion of an 
autoantibody that binds to the IIICS-encoding portion of a 
nucleic acid molecule encoding oncofetal fibronectin. The 
IIICS portion can be any one of V64, V89, V95 and V120. 
When the oncofetal fibronectin indicating molecule is a 
IIICS portion of oncofetal fibronectin protein, the fibronec 
tin or oncofetal fibronectin binding partner can recognize a 
post-translational modification of oncofetal fibronectin pro 
tein. In one aspect, the post-translational modification can be 
O-glycosylation of threonine 33 of IIICS. 

0079. In one aspect the oncofetal fibronectin indicating 
molecule is identified as lacking EDA, EDB or IIICS. If the 
oncofetal fibronectin indicating molecule is identified as 
lacking, the portion of IIICS can be amino acids 1-25 of 
IIICS, amino acids 90-120 of IIICS or both. 

0080. Also provided herein are methods of detecting the 
location in a Subject of cervical cancer or cancerous cervical 
cells, by identifying the presence of cancer in a Subject, or 
the presence of cancerous cells in a Subject, according to the 
methods provided herein, administering to a Subject a 
fibronectin or oncofetal fibronectin binding partner conju 
gated to an imaging moiety, whereby the conjugate localizes 
to tissue or cells in the Subject containing an oncofetal 
fibronectin indicating molecule, and detecting the localiza 
tion of the conjugate within the Subject, thereby detecting 
the oncofetal fibronectin indicating molecule in tissue or 
cells of the Subject, wherein detection is indicative of cancer 
or a disease State characterized by the presence of oncofetal 
fibronectin. In one embodiment, the tissueS or cells are 
cervical tissueS or cells. Such methods can further include 
detecting the location in a Subject of cervical cancer or 
cancerous cervical cells, and administering to a Subject a 
treatment fibronectin or oncofetal fibronectin binding part 
ner, whereby the treatment binding partner localizes to 
regions in the Subject containing an oncofetal fibronectin 
indicating molecule, whereby the localized treatment bind 
ing partner causes cell death or inhibits cell growth of 
cervical cancer or cancerous cervical cells. 

0081. Also provided herein are methods of treating a 
Subject having cervical cancer or cancerous cervical cells, by 
identifying the presence of cervical cancer in a Subject, or 
the presence of cancerous cervical cells in a Subject, accord 
ing to the methods provided herein, and administering to a 
subject a treatment fibronectin or oncofetal fibronectin bind 
ing partner, whereby the treatment binding partner localizes 
to regions in the Subject containing an oncofetal fibronectin 
indicating molecule, whereby the localized binding partner 
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causes cell death or inhibits cell growth of cervical cancer or 
cancerous cervical cells. In Such methods, the treatment 
binding partner can be conjugated to a therapeutic moiety. 
0082 In some methods, the imaging binding partner 
conjugate or treatment binding partner can be, for example, 
a nucleic acid molecule, a binding partner that binds the 
IIICS region of an oncofetal fibronectin protein, and a 
binding partner that binds the EDA region of an oncofetal 
fibronectin protein. In Some methods, the imaging conjugate 
or treatment binding partner is administered topically. 
0083. Also provided herein are test strips for performing 
the methods provided herein. Also provided herein are test 
Strips containing an analyte binding region containing a first 
fibronectin or oncofetal fibronectin binding partner immo 
bilized to a Solid Support. The test Strips provided herein can 
further contain a non-specific binding region, wherein the 
analyte binding region is downstream of the Sample fluid 
flow pathway relative to the non-specific binding region. 
The test Strips provided herein can further contain a conju 
gate pad, which Serves as a Sample application component, 
an absorbent pad, which Serves to draw liquid continuously 
through the device, wherein the materials of the membrane 
System form a Single fluid flow pathway, and a porous or 
bibulous member in fluid communication with the absorbent 
pad and conjugate pad, which porous or bibulous member 
accommodates a liquid Sample and Serves as the Solid 
Support upon which biomolecule interactions occur, wherein 
the porous or bibulous member contains the analyte binding 
region. 

0084. Some test strips provided herein can further contain 
an immobilization region containing a Second fibronectin or 
oncofetal fibronectin binding partner, wherein the Second 
fibronectin or oncofetal fibronectin binding partner is mobi 
lized upon contact with the Sample, and the immobilization 
region is upstream of the analyte binding region. Some test 
Strips can further contain a control region containing a 
biomolecule that specifically binds the second fibronectin or 
oncofetal fibronectin binding partner, wherein the control 
region is downstream of the analyte binding region. In Some 
test strips, the first fibronectin or oncofetal fibronectin bind 
ing partner binds oncofetal fibronectin in preference to 
fibronectin. In Some test Strips, the non-specific binding 
region contains a non-specific binding protein immobilized 
to the Solid Support, wherein the non-specific binding pro 
tein can be, for example, BSA, methylated BSA, W632 or 
mouse IgG. 
0085 Also provided herein are combinations for per 
forming the methods provided herein. Also provided herein 
are combinations containing an fibronectin or oncofetal 
fibronectin binding partner and a non-specific binding com 
pound. Some combinations further contain a test Strip con 
taining the non-specific binding partner. Also provided 
herein are combinations containing an fibronectin or oncofe 
tal fibronectin binding partner and a Solid Support containing 
a non-specific binding Surface. Such combinations can also 
contain a test Strip containing the Solid Support. Also pro 
Vided herein are combinations containing a fibronectin or 
oncofetal fibronectin binding partner and a Sample collection 
device. The combinations provided herein also can contain 
a Sample collection device. 
0086 Also provided herein are kits that contain the 
combinations provided herein, and optionally further com 
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prising instructions for use. Also provided herein are kits 
that contain the combinations provided herein, and also a 
System for classifying the Subject with respect to multiple 
thresholds. 

0.087 Also provided herein are methods of detecting an 
oncofetal fibronectin indicating molecule in a Subject, by 
administering to a Subject a fibronectin or oncofetal 
fibronectin binding partner conjugated to an imaging moiety, 
whereby the conjugate localizes to regions in the Subject 
containing an oncofetal fibronectin indicating molecule, and 
detecting the localization of the conjugate within the Subject, 
thereby detecting the oncofetal fibronectin indicating mol 
ecule in the Subject, wherein the oncofetal fibronectin bind 
ing partner is, for example, a nucleic acid molecule, a 
binding partner that binds the IIICS region of an oncofetal 
fibronectin protein and a binding partner that binds the EDA 
region of an oncofetal fibronectin protein. Also provided are 
methods of imaging tumorous tissue in a Subject, by detect 
ing an oncofetal fibronectin indicating molecule in a Subject, 
thereby imaging tumorous tissue in the Subject. Also pro 
Vided herein are methods of imaging cancerous cells in a 
Subject, by detecting an oncofetal fibronectin indicating 
molecule in a Subject, thereby imaging tumorous or cancer 
ous cells in the Subject. 
0088 Also provided herein are methods of detecting an 
oncofetal fibronectin indicating molecule in cervical tissue 
or cells of a Subject, by administering to a Subject a 
fibronectin or oncofetal fibronectin binding partner conju 
gated to an imaging moiety, whereby the conjugate localizes 
to cervical tissue or cells in the Subject containing an 
oncofetal fibronectin indicating molecule, and detecting the 
localization of the conjugate within the Subject, thereby 
detecting the oncofetal fibronectin indicating molecule in 
cervical tissue or cells of the Subject. Also provided herein 
are methods of indicating the presence of cancerous (e.g., 
hyperplastic or malignant neoplastic) cervical cells in a 
Subject, by detecting an oncofetal fibronectin indicating 
molecule in cervical tissue or cells of a Subject, thereby 
indicating the presence of cancerous cervical cells in the 
Subject. Also provided are methods of imaging tumorous 
cervical tissue or cancerous cervical cells in a Subject 
comprising detecting an oncofetal fibronectin indicating 
molecule in cervical tissue or cells of a Subject, thereby 
imaging tumorous cervical tissue or cancerous cervical cells 
in the Subject. 
0089. In the methods provided herein, the fibronectin or 
oncofetal fibronectin binding partner can Specifically bind 
the EDA, EDB or IIICS region of an oncofetal fibronectin 
protein or oncofetal fibronectin-encoding nucleic acid mol 
ecule as described above. In the methods provided herein, 
the fibronectin or oncofetal fibronectin binding partner can 
be an antibody, or fragment thereof, or a nucleic acid 
molecule. 

0090. In the methods provided herein the tumorous tissue 
or cells can include, for example, lung, breast, ovary, Stom 
ach, pancreas, larynx, esophagus, testes, liver, parotid, bil 
iary tract, colon, rectum, cervix, uterus, endometrium, kid 
ney, bladder, prostate, thyroid, pituitary, eye, brain, oral, 
skin, head and neck cancer, lymphoma, leukemia, Squamous 
cell carcinoma, adenocarcinoma, Small cell carcinoma, 
melanoma, glioma, Sarcoma and neuroblastoma. 
0.091 In the methods provided herein, the conjugate can 
be administered intravenously, topically, or orally. In Some 
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methods, the imaging method can be, for example, magnetic 
resonance imaging, ultraSonic imaging, fluorescence imag 
ing, Scintigraphy, computed tomography, computerized axial 
tomography, positron emission tomography, Single photon 
emission computed tomography, ultrasound tomography 
and X-ray tomography. In Some methods, the imaging moi 
ety can be, for example, fluorescent moieties, radionuclides, 
magnetically detectable isotopes or compounds, Sono 
graphic imaging agents, chromophores, latex microSpheres, 
or quantum dots. 

0092 Also provided herein are methods of detecting an 
oncofetal fibronectin indicating molecule in a Subject, by 
topically administering to a Subject a fibronectin or oncofetal 
fibronectin binding partner conjugated to an imaging moiety, 
whereby the conjugate localizes to Surfaces on the Subject 
containing an oncofetal fibronectin indicating molecule, and 
detecting the localization of the conjugate on the Subject, 
thereby detecting the oncofetal fibronectin indicating mol 
ecule on the Subject. Also provided herein are methods of 
indicating the presence of cancerous cells in a Subject, by 
detecting an oncofetal fibronectin indicating molecule in a 
Subject, wherein the detected oncofetal fibronectin indicat 
ing molecule indicates the presence of cancerous cells on the 
Subject. In Some methods, cancerous cells on the Surface of 
the cervix are indicated. 

0093. The methods of treating a subject provided herein 
can also include indicating the location in a Subject of cancer 
cells, and administering to a Subject a treatment fibronectin 
or oncofetal fibronectin binding partner, whereby the treat 
ment binding partner localizes to regions in the Subject 
containing oncofetal fibronectin, whereby the localized 
treatment binding partner causes cell death or inhibits cell 
growth of cancer cells. In Some Such methods, the cancer is 
cervical cancer and the cancerous cells are cervical malig 
nant, neoplastic or hyperplastic cells. 

0094. Also provided herein are methods of treating a 
health problem associated with oncofetal fibronectin in a 
Subject, by administering to a Subject a fibronectin or 
oncofetal fibronectin binding partner, whereby the binding 
partner localizes to regions in the Subject containing an 
oncofetal fibronectin indicating molecule, whereby the 
localized binding partner causes cell death or inhibits cell 
growth, whereby the cell death or cell growth inhibition 
caused by the binding partner treats the health problem 
associated with oncofetal fibronectin, wherein the fibronec 
tin or oncofetal fibronectin binding partner is not conjugated 
to a therapeutic moiety. Also provided herein are methods of 
treating a health problem associated with oncofetal fibronec 
tin in a Subject, by administering to a Subject a fibronectin 
or oncofetal fibronectin binding partner, whereby the bind 
ing partner localizes to regions in the Subject containing an 
oncofetal fibronectin indicating molecule, whereby the 
localized binding partner causes cell death or inhibits cell 
growth, whereby the cell death or cell growth inhibition 
caused by the binding partner treats the health problem 
associated with oncofetal fibronectin, wherein the fibronec 
tin or oncofetal fibronectin binding partner is, for example, 
a fibronectin or oncofetal fibronectin binding partner nucleic 
acid molecule, a binding partner that binds the IIICS region 
of a fibronectin or oncofetal fibronectin protein and a 
binding partner that binds the EDA region of a fibronectin or 
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oncofetal fibronectin protein. In Some methods, tumorous 
tissue or malignant, hyperplastic or neoplastic cells of a 
Subject no longer proliferate. 

0.095 Also provided herein are methods of treating a 
cervical cancer Subject, by administering to a Subject a 
fibronectin or oncofetal fibronectin binding partner, whereby 
the binding partner localizes to regions in the Subject con 
taining an oncofetal fibronectin indicating molecule, 
whereby the localized binding partner causes cervical cell 
death or inhibits cell growth, whereby the cell death or cell 
growth inhibition caused by the binding partner Stops the 
proliferation of cancerous cervical cells in the Subject. Also 
provided herein are methods of treating tumorous cervical 
tissue in a Subject, by Stopping the proliferation of cancerous 
cervical cells in the Subject, thereby treating tumorous 
cervical tissue in the Subject. 

0096. In some methods, the fibronectin or oncofetal 
fibronectin binding partner specifically binds the EDA 
region, the EDB region, or the IIICS region of an oncofetal 
fibronectin protein or oncofetal fibronectin-encoding nucleic 
acid molecule as described above. In Some methods, the 
fibronectin or oncofetal fibronectin binding partner is an 
antibody, or fragment thereof, or a nucleic acid molecule. 

0097. In some methods provided herein, the tumorous 
tissue or cells are from, for example, lung, breast, ovary, 
Stomach, pancreas, larynx, esophagus, testes, liver, parotid, 
biliary tract, colon, rectum, cervix, uterus, endometrium, 
kidney, bladder, prostate, thyroid, pituitary, eye, brain, oral, 
skin, head and neck cancer, lymphoma, leukemia, Squamous 
cell carcinoma, adenocarcinoma, Small cell carcinoma, 
melanoma, glioma, Sarcoma and neuroblastoma. 
0098. In some methods, the binding partner is adminis 
tered intravenously, topically or orally. In Some methods, the 
binding partner is conjugated to a therapeutic moiety. In 
Some Such methods, the therapeutic moiety is, for example, 
a biological toxin, a cytokine, a photoSensitizing agent, a 
toxin, an anticancer antibiotic, a chemotherapeutic com 
pound, a radionuclide, a binding partner and a biolumines 
cent compound. 

0099 Also provided herein are methods of indicating the 
presence of cancerous cells in a Subject, by topically admin 
istering to a Subject a fibronectin or oncofetal fibronectin 
binding partner, whereby the binding partner localizes to 
Surfaces on the Subject containing an oncofetal fibronectin 
indicating molecule, and detecting the localization of the 
conjugate on the Subject, thereby indicating presence of 
cancerous cells in the Subject. Also provided herein are 
methods of treating tumorous tissue in a Subject, by topically 
administering to a Subject a fibronectin or oncofetal 
fibronectin binding partner, whereby the binding partner 
localizes to Surfaces on the Subject containing an oncofetal 
fibronectin indicating molecule, whereby the localized bind 
ing partner causes cell death or inhibits cell growth, whereby 
the cell death or cell growth inhibition caused by the binding 
partner inhibits tumor proliferation in the Subject. In Some 
Such methods, cancerous cells on the Surface of the cervix 
are treated. 

0100 Also provided herein are methods of testing for an 
oncofetal fibronectin indicating molecule in a Sample, 
thereby detecting oncofetal fibronectin indicating molecule, 
if present, in the Sample. AS provided herein, Such methods 
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can be used for a variety of applications, examples of which 
are included in the following paragraph. 

0101 Some oncofetal fibronectin indicating molecule 
testing methods can be used in methods of indicating 
cancerous cells in a Subject, by testing for the presence of an 
oncofetal fibronectin indicating molecule in a Sample from 
a Subject, whereby presence of oncofetal fibronectin indi 
cating molecule in the Sample identifies the presence of 
cancerous cells in the Subject. Some oncofetal fibronectin 
indicating molecule testing methods can be used in methods 
of determining the risk of a Subject developing cancerous, by 
testing for the presence of an oncofetal fibronectin indicating 
molecule in a Sample from a Subject, whereby presence of 
oncofetal fibronectin indicating molecule in the Sample 
identifies a risk of the Subject developing neoplastic, malig 
nant or metastatic cells. Some oncofetal fibronectin indicat 
ing molecule testing methods can be used in methods of 
predicting the development of cancerous cells in a Subject, 
by testing for the presence of an oncofetal fibronectin 
indicating molecule in a Sample from a Subject, whereby 
presence of oncofetal fibronectin indicating molecule in the 
Sample identifies the likelihood of a Subject developing 
cancerous cells. Some oncofetal fibronectin indicating mol 
ecule testing methods can be used in methods of assessing 
the aggressiveness of cancerous cells in a Subject, by testing 
for the presence of an oncofetal fibronectin indicating mol 
ecule in a Sample from a Subject, whereby presence of 
oncofetal fibronectin indicating molecule in the Sample 
identifies the cancerous cells as aggressive. Some oncofetal 
fibronectin indicating molecule testing methods can be used 
in methods of predicting the outcome of a treatment of a 
cancerous disease in a Subject, by testing for the presence of 
an oncofetal fibronectin indicating molecule in a Sample 
from a Subject, whereby presence of oncofetal fibronectin 
indicating molecule in the Sample indicates that a treatment 
of a cancerous disease is predicted to be Successful. Some 
oncofetal fibronectin indicating molecule testing methods 
can be used in methods of predicting the outcome of a 
treatment of a cancerous disease in a Subject, by testing for 
the presence of an oncofetal fibronectin indicating molecule 
in a Sample from a Subject, whereby presence of oncofetal 
fibronectin indicating molecule in the sample indicates that 
a treatment of a cancerous is predicted to be unsuccessful. 
Some oncofetal fibronectin indicating molecule testing 
methods can be used in methods of monitoring a treatment 
of a cancerous disease in a Subject, by testing for the 
presence of an oncofetal fibronectin indicating molecule in 
a Sample from a Subject, whereby presence of oncofetal 
fibronectin indicating molecule in the sample indicates that 
a treatment of a cancerous disease is effective. Some oncofe 
tal fibronectin indicating molecule testing methods can be 
used in methods of monitoring a treatment of a cancerous 
disease in a Subject, by testing for the presence of an 
oncofetal fibronectin indicating molecule in a Sample from 
a Subject, whereby presence of oncofetal fibronectin indi 
cating molecule in the Sample indicates that a treatment of 
a cancerous disease is ineffective. 

0102) Some oncofetal fibronectin indicating molecule 
testing methods can be used in methods for determining the 
risk of cells becoming cancerous, by detecting the presence 
of the oncofetal fibronectin indicating molecule in a Sample 
from cells, wherein the presence of oncofetal fibronectin 
indicating molecule in the Sample identifies a risk of the cells 
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becoming cancerous. In Some methods, the cells have an 
abnormal morphology. In Some methods, the cells are dyS 
plastic cells. 

0103) Also provided herein are methods for inhibiting the 
development of cancer in a Subject, by treating a Subject for 
cancer, and administering to the treated Subject a fibronectin 
or oncofetal fibronectin binding partner, whereby develop 
ment of cancer is inhibited. Also provided herein are meth 
ods for inhibiting the recurrence of cancer in a Subject, by 
treating a Subject for cancer, and administering to the treated 
Subject a fibronectin or oncofetal fibronectin binding partner, 
whereby recurrence of cancer is inhibited. 

0104. In some methods, the cancer cells are, for example, 
lung, breast, Ovary, Stomach, pancreas, larynx, esophagus, 
testes, liver, parotid, biliary tract, colon, rectum, cervix, 
uterus, endometrium, kidney, bladder, prostate, thyroid, 
pituitary, eye, brain, oral, Skin, head and neck cancer, 
lymphoma, leukemia, Squamous cell carcinoma, adenocar 
cinoma, Small cell carcinoma, melanoma, glioma, Sarcoma 
and neuroblastoma cells. 

0105. Also provided herein are methods of testing for an 
oncofetal fibronectin indicating molecule in a Sample, 
thereby detecting oncofetal fibronectin indicating molecule, 
if present, in the Sample. AS provided herein, Such methods 
can be used for a variety of applications, examples of which 
are included in the following paragraph. 

0106 Some oncofetal fibronectin indicating molecule 
testing methods can be used in methods of determining the 
overall health State of a Subject, by testing for the presence 
of an oncofetal fibronectin indicating molecule in a Sample 
from a Subject, whereby presence of oncofetal fibronectin 
indicating molecule in the Sample indicates that the Subject 
is not free of disease. Some oncofetal fibronectin indicating 
molecule testing methods can be used in methods of deter 
mining that a Subject is disease free, by testing a Sample for 
the presence or absence of an oncofetal fibronectin indicat 
ing molecule, wherein absence of oncofetal fibronectin 
indicating molecule indicates that the Subject is free of 
disease. Some oncofetal fibronectin indicating molecule 
testing methods can be used in methods of Screening a 
Subject for a health problem associated with oncofetal 
fibronectin, comprising testing a Sample from a Subject for 
the presence or absence of an oncofetal fibronectin indicat 
ing molecule, wherein presence of oncofetal fibronectin 
indicating molecule indicates that the Subject has a health 
problem associated with oncofetal fibronectin. In Some 
methods, the disease is, for example, cancer, pregnancy 
related disorder, arthritis, diabetic retinopathy and 
Dupuytren’s contracture. In Some methods, prior to testing 
for the presence or absence of oncofetal fibronectin indicat 
ing molecule, the Subject has not been diagnosed with a 
disease. Some methods further include performing one or 
more additional tests to identify the disease. Some oncofetal 
fibronectin indicating molecule testing methods can be used 
in methods of indicating arthritis in a Subject, by testing for 
the presence of an oncofetal fibronectin indicating molecule 
in a Sample from a Subject, whereby presence of oncofetal 
fibronectin indicating molecule in the Sample identifies the 
presence of arthritis in the Subject. Some oncofetal fibronec 
tin indicating molecule testing methods can be used in 
methods of indicating diabetic retinopathy in a Subject, by 
testing for the presence of an oncofetal fibronectin indicating 
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molecule in a Sample from a Subject, whereby presence of 
oncofetal fibronectin indicating molecule in the Sample 
identifies the presence of diabetic retinopathy in the Subject. 
Some oncofetal fibronectin indicating molecule testing 
methods can be used in methods of indicating Dupuytren’s 
contracture in a Subject, by testing for the presence of an 
oncofetal fibronectin indicating molecule in a Sample from 
a Subject, whereby presence of oncofetal fibronectin indi 
cating molecule in the Sample identifies the presence of 
Dupuytren’s contracture in the Subject. 
0107. In some methods the sample is, for example, urine, 
lymph, lymphatic fluid, blood, plasma, Serum, Saliva, cer 
Vical fluid, cervicovaginal fluid, vaginal fluid, breast fluid, 
Synovial fluid, Semen, Seminal fluid, Stool, Sputum, cerebral 
Spinal fluid, tears, mucus, interstitial fluid, follicular fluid, 
amniotic fluid, aqueous humor, Vitreous humor, lavage, 
tissue, peritoneal fluid, ascites and Sweat. In Some methods 
the oncofetal fibronectin indicating molecule is detected by 
a method Such as, for example, mass spectrometry, Sandwich 
assay, Western blot, dot blot, FRET, fluorescence polariza 
tion, fluorimetry, flow cytometry, RT-PCR, Southern blot, 
Northern blot, fluorescence in Situ and in Vivo imaging. In 
Some methods, the oncofetal fibronectin indicating molecule 
is, for example, an oncofetal fibronectin protein, an oncofe 
tal fibronectin-encoding nucleic acid and an autoantibody 
that preferentially binds oncofetal fibronectin. 
0.108 Provided herein is the use of any of the products 
provided herein for use in the preparation of a medicament 
for any of the methods provided herein, including, but not 
limited to, diagnosis, imaging, and/or treatment of a health 
disorder characterized by the presence of, or elevated levels 
of oncofetal fibronectin. 

0109 Provided are methods for detection of an oncofetal 
fibronectin indicating molecule and methods for obtaining 
Samples for use in methods of detection. Also provided are 
products for use in methods of detection of oncofetal 
fibronectin or of molecules indicative thereof in Samples. 
0110 Provided herein are methods for detecting an 
oncofetal fibronectin indicating molecule in a Sample, by 
treating a Sample under conditions that Separate one or more 
first Sample components from one or more Second Sample 
components, wherein an oncofetal fibronectin indicating 
molecule, if present, is among the one or more first Sample 
components, and detecting the oncofetal fibronectin indicat 
ing molecule or fragment thereof by its molecular weight. 
0111. In such methods, the treating step can further 
comprise contacting the Sample with a fibronectin or oncofe 
tal fibronectin binding partner immobilized on a Solid Sup 
port to form a complex thereof and then treating the Solid 
Support to release oncofetal fibronectin indicating molecule 
or a fragment thereof from the complex, and the detecting 
Step can further comprise detecting the released oncofetal 
fibronectin indicating molecule or fragment thereof. In Some 
methods, the detecting Step can further comprise calculating 
the molecular weight of the detected oncofetal fibronectin 
indicating molecule or fragment thereof. In the methods 
provided herein, the detecting Step can further comprise 
comparing detected first Sample components to one or more 
references, wherein a reference that matches a detected first 
Sample component corresponds to a fibronectin indicating 
molecule or fragment thereof. The methods provided herein 
also can include, prior to treating the Solid Support to release 
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oncofetal fibronectin indicating molecule from the binding 
partner, treating the Solid Support under conditions that 
Separate the Solid Support from Sample components not 
Specifically bound to the binding partner. In Some of the 
methods provided herein, prior to detecting and Subsequent 
to contacting the Sample with a fibronectin or oncofetal 
fibronectin binding partner, the method further comprises a 
Step of contacting the Sample with a fragmentation reagent. 
In Such methods, the fragmentation reagent can be a protease 
or a nuclease. In Some methods, the fragmentation reagent is 
immobilized onto a Second Solid Support and the Step of 
contacting the Sample with a fragmentation reagent further 
comprises contacting the Sample with the Second Solid 
Support. In Some methods, prior to detecting and Subsequent 
to contacting the Sample with a fragmentation reagent, the 
method further comprises a step of treating the Sample under 
conditions whereby the oncofetal fibronectin indicating mol 
ecule or fragment thereof is released from the Second Solid 
Support. In Some methods, release of the oncofetal fibronec 
tin indicating molecule or fragment thereof from the Second 
Solid Support is accomplished by matrix-assisted laser des 
orption or electrospray desorption. 

0112 Also provided herein are methods where the mass 
corresponding to the mass of a fragment of an oncofetal 
fibronectin indicting molecule can be, for example, 14 kDa, 
35 Kda, 55 Kda, 65 Kda, 85 kDa, 110 kDa, 120 kDa, 160 
kDa, 200 kDa or 235 kDa. In Some methods, the oncofetal 
fibronectin binding partner binds IIICS, the sample is con 
tacted with trypsin, and the mass corresponding to the mass 
of a fragment of an oncofetal fibronectin indicating molecule 
can be, for example, 55 kDa, 65 kDa, 120 kDa, 160 kDa, 200 
kDa or 235 kDa. In some other methods, the oncofetal 
fibronectin binding partner binds IIICS, the sample is con 
tacted with cathepsin D, and the mass corresponding to the 
mass of a fragment of an oncofetal fibronectin indicating 
molecule can be, for example, 85 kDa or 110 kDa. In some 
other methods, the oncofetal fibronectin binding partner 
binds EDB, the sample is contacted with thermolysin, and 
the mass corresponding to the mass of a fragment of an 
oncofetal fibronectin indicating molecule can be, for 
example, 35 kDa, 85 kDa or 120 kDa. In some other 
methods, the oncofetal fibronectin binding partner binds 
IIICS, wherein the sample is contacted with Acrhomobacter 
protease I and wherein the mass corresponding to the mass 
of a fragment of an oncofetal fibronectin indicating molecule 
is 14 kDa. 

0113 Some of the methods provided herein further 
include separating DNA from RNA in a sample. Such 
methods further include contacting the Sample with a primer 
complementary to an oncofetal fibronectin-encoding nucle 
otide Sequence, which primer contacts RNA in the Sample, 
and treating the Sample with one or more nucleic acid 
Synthesis Steps. In Some methods, the primer is complemen 
tary to mRNA encoding oncofetal fibronectin. In some 
methods, a first nucleic acid Synthesis Step includes nucleic 
acid Synthesis by reverse transcriptase. In Some Such meth 
ods, the binding partner Specifically binds to a nucleotide 
Sequence encoding oncofetal fibronectin, a nucleotide 
Sequence complementary to a nucleotide Sequence encoding 
oncofetal fibronectin, or a fragment thereof. 
0114. The methods provided herein also can be directed 
to methods wherein the binding partner Specifically binds to 
a nucleotide Sequence encoding the EDA region of oncofetal 
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fibronectin, a nucleotide Sequence complementary to a 
nucleotide Sequence encoding the EDA region of oncofetal 
fibronectin, a nucleotide Sequence encoding the EDB region 
of oncofetal fibronectin, a nucleotide Sequence complemen 
tary to a nucleotide Sequence encoding the EDB region of 
oncofetal fibronectin, a nucleotide Sequence encoding the 
IIICS region of oncofetal fibronectin, a nucleotide Sequence 
complementary to a nucleotide Sequence encoding the IIICS 
region of oncofetal fibronectin, or a fragment thereof. 
0.115. In another embodiment, provided herein are meth 
ods of detecting an oncofetal fibronectin indicating molecule 
in a Sample, by contacting the Sample with a first fibronectin 
or oncofetal fibronectin binding partner immobilized to a 
Solid Support, contacting the Solid Support with a Second 
fibronectin or oncofetal fibronectin binding partner, contact 
ing the Solid Support with a third fibronectin or oncofetal 
fibronectin binding partner, and detecting any complex 
formed between an oncofetal fibronectin indicating mol 
ecule in the Sample and the first fibronectin or oncofetal 
fibronectin binding partner, and either the Second fibronectin 
or oncofetal fibronectin binding partner or the third fibronec 
tin or oncofetal fibronectin binding partner, or both, whereby 
detection of complex is indicative of the presence of the 
oncofetal fibronectin indicating molecule in the Sample, and 
wherein at least one of the first fibronectin or oncofetal 
fibronectin binding partner, the Second fibronectin or 
oncofetal fibronectin binding partner, and the third fibronec 
tin or oncofetal fibronectin binding partner is an oncofetal 
fibronectin binding partner. In Some methods, the first 
oncofetal fibronectin binding partner binds a region of an 
oncofetal fibronectin indicating molecule can be, for 
example, EDA, EDB, IIICS, or a combination thereof. In 
Some methods, the first oncofetal fibronectin binding partner 
binds a region of an oncofetal fibronectin indicating mol 
ecule other than EDA, EDB or IIICS. In some methods, the 
Second oncofetal fibronectin binding partner binds a region 
of an oncofetal fibronectin indicating molecule Such as, for 
example, EDA, EDB, IIICS or a combination thereof. In 
Some methods, third oncofetal fibronectin binding partner 
binds a region of an oncofetal fibronectin indicating mol 
ecule such as, for example, EDA, EDB, IIICS or a combi 
nation thereof. In Some methods, the Second and third 
oncofetal fibronectin binding partners bind to a region of an 
oncofetal fibronectin indicating molecule Such as, for 
example, EDA, EDB, IIICS or a combination thereof, 
wherein the second and third oncofetal fibronectin binding 
partners do not bind to the same oncofetal fibronectin 
indicating molecule region. Some methods further include 
contacting the Sample with a fourth fibronectin or oncofetal 
fibronectin binding partner. In Some Such methods, the 
fourth fetal or oncofetal fibronectin binding partner binds a 
region of an oncofetal fibronectin indicating molecule Such 
as, for example, EDA, EDB, IIICS or a combination thereof. 
In some methods, the second, third and fourth fetal or 
oncofetal fibronectin binding partners bind to a region of an 
oncofetal fibronectin indicating molecule Such as, for 
example, EDA, EDB, IIICS or a combination thereof, 
wherein the second, third and fourth fetal or oncofetal 
fibronectin binding partners do not bind to the Same oncofe 
tal fibronectin indicating molecule region. 
0116. The IIICS portion can be any one of V64, V89, V95 
and V120. When the oncofetal fibronectin indicating mol 
ecule is a IIICS portion of oncofetal fibronectin protein, the 
fibronectin or oncofetal fibronectin binding partner can 
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recognize a post-translational modification of oncofetal 
fibronectin protein. In one aspect, the post-translational 
modification can be O-glycosylation of threonine 33 of 
IIICS. 

0117. In one aspect the oncofetal fibronectin indicating 
molecule is identified as lacking EDA, EDB or IIICS. If the 
oncofetal fibronectin indicating molecule is identified as 
lacking, the portion of IIICS can be amino acids 1-25 of 
IIICS, amino acids 90-120 of IIICS or both. 
0118. In some methods, the complex is detected by 
measuring products of a nucleic acid Synthesis reaction. In 
Some methods, the first binding partner is immobilized to a 
test Strip. 
0119). In another embodiment, provided herein are meth 
ods of detecting an oncofetal fibronectin indicating molecule 
in a Sample, by contacting the Sample with a first fibronectin 
or oncofetal fibronectin binding partner, contacting the 
Sample with a Second oncofetal fibronectin binding partner, 
and detecting by flow cytometry any complex formed 
between an oncofetal fibronectin indicating molecule in the 
Sample, the first fetal or oncofetal fibronectin binding part 
ner, and the Second oncofetal fibronectin binding partner, 
whereby detection of complex is indicative of the presence 
of the oncofetal fibronectin indicating molecule in the 
Sample. In Some methods, complexes are detected by detect 
ing Spatial proximity between the first binding partner and 
the Second binding partner. In Some methods, complexes are 
detected by detecting two spatially proximal signals, 
wherein the first detected Signal arises from the first binding 
partner and the Second detected Signal arises from the 
Second binding partner. In Some methods, the first binding 
partner and the Second binding partner are bound to the same 
or different oncofetal fibronectin indicating molecules on the 
Surface of a cell. 

0120 In the methods provided herein, the sample can be, 
for example a tissue or cell Sample, or a liquid Sample. A 
tissue or cell Sample can be any of the following: lung, 
breast, Ovary, Stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, 
endometrium, kidney, bladder, prostate, thyroid, pituitary, 
eye, brain, oral, skin, head and neck cancer, lymphoma, 
leukemia, Squamous cell carcinoma, adenocarcinoma, Small 
cell carcinoma, melanoma, glioma, Sarcoma neuroblastoma, 
Semen, Stool and a fraction or component thereof. A liquid 
Sample can be a body fluid or tissue Such as, for example, 
urine, blood, plasma, Serum, Saliva, lavage, cervical fluid, 
cervicovaginal fluid, vaginal fluid, breast fluid, breast milk, 
Synovial fluid, Seminal fluid, Sputum, cerebral Spinal fluid, 
tears, interstitial fluid, follicular fluid, amniotic fluid, aque 
ous humor, Vitreous humor, peritoneal fluid, ascites, Sweat, 
lymphatic fluid, and a fraction or component thereof. In 
Some methods, the Sample is treated with one or more 
reagents prior to the detecting Step. Some methods further 
include removing Sample components not bound to the 
binding partner prior to the Step of removing oncofetal 
fibronectin indicating molecule or fragment thereof from the 
complex. 

0121. In the methods provided herein, the binding partner 
can contain an energy absorbing moiety. In Some methods, 
the Step of removing is accomplished by ultraViolet Matrix 
ASSisted Laser DeSorption/Ionization, infrared Matrix-AS 
Sisted Laser DeSorption/Ionization, or electrospray ioniza 
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tion. In Some methods, the oncofetal fibronectin indicating 
molecule or fragment thereof is detected by a mass Spec 
trometry method Such as, but not limited to, time-of-flight, 
Fourier transform, or magnetic Sector/magnetic deflection. 
Some methods provided herein can further include the step 
of enhancing a signal from the oncofetal fibronectin indi 
cating molecule bound to the binding partner. The methods 
provided herein can further include quantitating the amount 
of oncofetal fibronectin indicating molecule in the Sample. 

0122) In some of the methods provided herein, presence 
of the oncofetal fibronectin indicating molecule in a Sample 
determines a risk or identifies a health problem associated 
with oncofetal fibronectin, or indicates an increased risk of 
imminent or preterm delivery. 

0123. In some embodiments, methods are provided for 
indicating oncofetal fibronectin in a Subject by detecting the 
presence of autoantibodies Specific for oncofetal fibronectin 
in a Sample from a Subject, wherein the presence of anti 
oncofetal fibronectin autoantibodies in the sample indicates 
the presence oncofetal fibronectin in the Subject. Some 
methods can include indicating an oncofetal fibronectin 
asSociated health problem in a Subject by detecting the 
presence of autoantibodies Specific for oncofetal fibronectin 
in a Sample from a Subject according to the methods pro 
Vided herein, wherein the presence of anti-oncofetal 
fibronectin autoantibodies in the Sample indicates the pres 
ence of an oncofetal fibronectin associated health problem in 
the Subject. Some methods can include indicating oncofetal 
fibronectin in a Subject by detecting the presence of autoan 
tibodies Specific for oncofetal fibronectin in a Sample from 
a Subject according to the methods provided herein, wherein 
the presence of anti-oncofetal fibronectin autoantibodies in 
the Sample indicates the presence oncofetal fibronectin in the 
Subject. Such methods can further include contacting the 
Sample with an anti-oncofetal fibronectin autoantibody bind 
ing partner, and detecting complexes formed between the 
binding partner and an anti-oncofetal fibronectin autoanti 
body. 

0.124. Also provided herein are methods for indicating an 
oncofetal fibronectin associated health problem in a Subject 
by indicating the presence of autoantibodies Specific for 
oncofetal fibronectin in a Subject according to the methods 
provided herein, wherein the presence of anti-oncofetal 
fibronectin autoantibodies in the Subject indicates the pres 
ence of an oncofetal fibronectin associated health problem in 
the Subject. In Some Such methods, the binding partner is 
oncofetal fibronectin protein or a fragment thereof, or an 
antibody that Specifically binds human antibodies, or a 
fragment thereof. Some methods further include a Second 
binding partner, wherein the Second binding partner is 
oncofetal fibronectin protein or a fragment thereof, or an 
antibody that Specifically binds human antibodies, or a 
fragment thereof. 

0.125 The methods provided herein can include methods 
in which the Sample is contacted with a non-specific binding 
compound under conditions in which Substantially no 
oncofetal fibronectin indicating molecule in the Sample 
binds to the non-specific binding compound. In Some meth 
ods, the Sample is contacted with a non-specific binding 
Surface of a Solid Support under conditions in which Sub 
Stantially no oncofetal fibronectin indicating molecule in the 
Sample binds to the non-Specific binding Surface. In Some 
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methods, the non-Specific binding Surface contains a non 
Specific binding compound immobilized thereto. In Some 
methods, 10% or less of the oncofetal fibronectin indicating 
molecule in the Sample binds to the non-specific binding 
compound or Surface. Some methods can further include 
contacting a Sample with a Solution that reduces non-specific 
binding of background material to a fibronectin or oncofetal 
fibronectin binding partner. In Some methods, the ionic 
Strength of the Sample when contacted by the binding 
partner ranges from 50ll to 350u or from about 50u to about 
350u. Some methods can further include contacting a 
Sample with Solution that increases Specific binding of 
oncofetal fibronectin indicating molecule in the Sample to a 
fibronectin or oncofetal fibronectin binding partner. Some 
methods can further include a step of increasing the relative 
amount of oncofetal fibronectin indicating molecule in a 
Sample. Some methods can further include decreasing the 
amount of background material in a Sample that non 
Specifically binds to oncofetal fibronectin binding partner. 
0126. In some methods provided herein, the sample is, 
for example, urine, lavage, breast milk, cervicovaginal 
Swab, Saliva, Serum, plasma, blood and interstitial fluid. In 
Some methods, prior to the detecting Step, one or more 
reagents is added to a urine Sample. In Some methods, the 
non-specific binding compound can be, for example, albu 
min, casein, fetal calf Serum, gelatin and an antibody that 
does not Specifically bind to an oncofetal fibronectin indi 
cating molecule, for example, a non-specific binding com 
pound can be methylated bovine serum albumin. 
0127. In some of the methods provided herein, a sample 
positive for oncofetal fibronectin identifies the subject from 
whom the sample was collected as having cancerous (e.g., 
neoplastic, malignant or metastatic) cells. In Some Such 
methods, the cancerous (e.g., neoplastic, malignant or meta 
Static) cells originate from bladder, kidney, prostate, cervix 
or ovary. In a particular method, the cancerous cells origi 
nate from bladder. 

0128. In other methods provided herein, a sample posi 
tive for oncofetal fibronectin identifies the subject from 
whom the Sample was collected as having an increased risk 
of imminent or preterm delivery. In Some Such methods, a 
sample positive for oncofetal fibronectin identifies the Sub 
jected from whom the Sample was collected as one for whom 
induction is likely to be Successful. Such methods can be 
used to identify a Subject as one for whom induction of 
delivery is likely to be Successful, and to administer to the 
Subject an induction procedure. Likelihood of Successful 
induction can indicated by any of the following: increased 
likelihood of vaginal delivery upon induction relative to 
Subjects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction out 
come, likely decreased time interval between initiating 
induction and delivery relative to Subjects negative for 
oncofetal fibronectin and/or having a negative result for the 
Second indicator of induction outcome, likely decreased 
time interval between administering a parturifacient and 
delivery relative to Subjects negative for oncofetal fibronec 
tin and/or having a negative result for the Second indicator 
of induction outcome, likely decreased time interval 
between administering oxytocin and delivery relative to 
Subjects negative for oncofetal fibronectin and/or having a 
negative result for the Second indicator of induction out 
come, increased likelihood of delivering within 24 hours of 
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induction relative to Subjects negative for oncofetal 
fibronectin and/or having a negative result for the Second 
indicator of induction outcome, increased likelihood of 
delivering within 48 hours of induction relative to subjects 
negative for oncofetal fibronectin and/or having a negative 
result for the Second indicator of induction outcome and 
decreased likelihood of more than one administration of 
pre-induction agent to the Subject relative to Subjects nega 
tive for oncofetal fibronectin and/or having a negative result 
for the Second indicators of induction outcome, and combi 
nations thereof. The Second indicator of induction outcome 
can be any of a measurement or observation of the pregnant 
Subject, a measurement or observation of the fetus(es), and 
medical history of the pregnant Subject. Such indicators 
include, but are not limited to, cervical length, Bishop Score, 
effacement, parity, cervical dilation, gestational age, body 
mass index, Station, consistency, transvaginal ultrasound, 
and digital examination, or a combination thereof. 
0129. In some methods, the first binding partner is con 
jugated to a moiety Such as, but not limited to, colloidal 
metal, photodetectable lateX microSphere, chromophore, 
fluorescent moiety, quantum dot and detectable enzyme. 
Some methods further include contacting the sample with a 
binding partner that specifically binds the first fibronectin or 
oncofetal fibronectin binding partner. In Some Such methods, 
the binding partner that specifically binds the first fibronec 
tin or oncofetal fibronectin binding partner is an antibody or 
a nucleic acid molecule. 

0.130. In some methods provided herein, the first 
fibronectin or oncofetal fibronectin binding partner is an 
anti-fibronectin antibody, or a fragment thereof. In Some 
methods, the second fibronectin or oncofetal fibronectin 
binding partner is an anti-fibronectin antibody, or a fragment 
thereof. 

0131. In some of the methods provided herein, com 
plexes are detected by determining if any first binding 
partner is in Spatial proximity to the Second binding partner, 
whereby detection of any first and Second binding partners 
in Spatial proximity indicates presence of an oncofetal 
fibronectin molecule in a Sample. In Some Such methods, 
Spatial proximity is detected as a result of a non-radioactive 
energy transfer reaction. In Some Such methods, the non 
radioactive energy transfer reaction is, for example, fluo 
rescence energy transfer (FET), fluorescence resonance 
energy transfer (FRET), or homogeneous time-resolved 
fluorescence (HTRF). 
0.132. In the methods provided herein, the oncofetal 
fibronectin indicating molecule can be, for example, an 
oncofetal fibronectin protein, a nucleic acid molecule encod 
ing oncofetal fibronectin, a nucleic acid molecule comple 
mentary to a nucleic acid molecule encoding oncofetal 
fibronectin, an autoantibody for oncofetal fibronectin pro 
tein, an autoantibody for a nucleic acid molecule encoding 
oncofetal fibronectin and a fragment thereof. 
0133. In some methods, presence of an oncofetal 
fibronectin indicating molecule below a threshold level 
classifies the Sample as oncofetal fibronectin negative. In 
Some methods, presence of an oncofetal fibronectin indicat 
ing molecule equal to or above a threshold level classifies 
the Sample as oncofetal fibronectin positive. In Some Such 
methods, the oncofetal fibronectin indicating molecule is an 
oncofetal fibronectin protein and the threshold level of 
oncofetal fibronectin protein is 50 ng/mL. 
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0134. In some methods provided herein, the amount of 
oncofetal fibronectin indicating molecule detected is com 
pared to one or more thresholds, wherein the Sample is 
classified according to the highest threshold that is less than 
or equal to the detected amount of oncofetal fibronectin 
indicating molecule. In Some Such methods, a first threshold 
is 50 ng/mL and a second threshold is 150 ng/mL. In some 
methods, the Subject from whom the Sample is collected is 
pregnant and the one or more threshold levels correspond to 
increasing likelihood of imminent pregnancy termination. 

0135) In some methods, the complex between the oncofe 
tal fibronectin indicating molecule and the fibronectin or 
oncofetal fibronectin binding partner is measured by detect 
ing the oncofetal fibronectin indicating molecule or a frag 
ment thereof. In some methods, the oncofetal fibronectin 
indicating molecule is detected by mass spectrometry or gel 
electrophoresis. In Some methods, the complex between the 
oncofetal fibronectin indicating molecule and the fibronectin 
or oncofetal fibronectin binding partner is measured by 
detecting the fibronectin or oncofetal fibronectin binding 
partner. In Such methods, the fibronectin or oncofetal 
fibronectin binding partner is detected by detecting fluores 
cence, reflectance, absorption, bioluminescence, enzyme 
linked detectable Signal, or radioactive decay. In Some 
methods, the fibronectin or oncofetal fibronectin binding 
partner is immobilized to a test Strip. 

0.136 The methods provided herein can include methods 
in which the fibronectin or oncofetal fibronectin binding 
partner binds to the EDA-specific portion, EDB-specific 
portion, or IIICS-specific portion of an oncofetal fibronectin 
indicating molecule as described above. 

0.137 Also provided herein are test strips. Exemplary test 
Strips include an analyte binding region containing a first 
fibronectin or oncofetal fibronectin binding partner immo 
bilized on a Solid Support. Such test Strip can contain a 
non-specific binding region, wherein the analyte binding 
region is downstream of the Sample fluid flow pathway 
relative to the non-specific binding region. Some test Strips 
can further contain a conjugate pad, which Serves as a 
Sample application component, an absorbent pad, which 
Serves to draw liquid continuously through the device, 
wherein the materials of the membrane System form a single 
fluid flow pathway, and a porous or bibulous member in fluid 
communication with the absorbent pad and conjugate pad, 
which porous or bibulous member accommodates a liquid 
Sample and Serves as the Solid Support upon which molecule 
interactions occur, wherein the porous or bibulous member 
contains the analyte binding region. Some test Strips can 
further contain a mobilization region containing a Second 
fibronectin or oncofetal fibronectin binding partner, wherein 
the Second fibronectin or oncofetal fibronectin binding part 
ner is mobilized upon contact with the Sample and the 
mobilization region is upstream of the analyte binding 
region. Some test Strips can further contain a control region 
containing a molecule that Specifically binds the Second 
fibronectin or oncofetal fibronectin binding partner, wherein 
the control region is downstream of the analyte binding 
region. In Some test Strips, the first fibronectin or oncofetal 
fibronectin binding partner binds oncofetal fibronectin in 
preference to fibronectin. In Some test Strips, the non 
Specific binding region contains a non-specific binding pro 
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tein immobilized to the Solid Support, wherein the non 
Specific binding protein is, for example, BSA, methylated 
BSA, W632 or mouse IgG. 

0.138 Also provided herein are combinations containing 
a first binding partner and a Sample collection device. 
Combinations provided herein can contain a first binding 
partner and a Solid Support. Combinations provided herein 
can contain a first binding partner and a Second binding 
partner. Combinations provided herein can contain a first 
binding partner and a non-specific binding compound. Com 
binations provided herein can contain a first binding partner 
and a parturifacient. The combinations provided herein also 
can contain a non-specific binding compound. Also provided 
herein are kits containing the combinations provided herein 
and further containing instructions for use and/or a System 
for classifying the Sample according to one or more thresh 
old levels. 

0.139. In another embodiment, provided herein are probes 
for detecting an oncofetal fibronectin indicating molecule, 
containing a mass spectrometry Substrate, and a fibronectin 
or oncofetal fibronectin binding partner immobilized on the 
Substrate. In Some probes, the Substrate contains a Substance 
Such as, but not limited to, glass, metal, ceramic, Teflon 
coated magnetic material, organic polymer, biopolymer and 
inorganic polymer. 

0140 Also provided herein are methods of characterizing 
oncofetal fibronectin protein in a Sample, by contacting a 
Sample with a first oncofetal fibronectin binding partner that 
binds oncofetal fibronectin protein in preference to non 
oncofetal fibronectin protein, contacting a Sample with a 
Second oncofetal fibronectin binding partner that binds 
oncofetal fibronectin protein in preference to non-oncofetal 
fibronectin protein, and detecting complexes between 
oncofetal fibronectin protein and either the first oncofetal 
fibronectin binding partner, the Second oncofetal fibronectin 
binding partner, or both binding partners, whereby the 
presence or absence of two domains of oncofetal fibronectin 
protein in the Sample is determined. In Such methods, the 
presence or absence of two domains of individual oncofetal 
fibronectin proteins in the Sample is determined. 

0.141. Also provided herein are methods of characterizing 
oncofetal fibronectin protein in a Sample, by contacting a 
Sample with a first oncofetal fibronectin binding partner that 
binds oncofetal fibronectin protein in preference to non 
oncofetal fibronectin protein, contacting a Sample with a 
Second oncofetal fibronectin binding partner that binds 
oncofetal fibronectin protein in preference to non-oncofetal 
fibronectin protein, contacting a Sample with a third oncofe 
tal fibronectin binding partner that binds oncofetal fibronec 
tin protein in preference to non-oncofetal fibronectin pro 
tein, and detecting complexes between oncofetal fibronectin 
and any combination of the first oncofetal fibronectin bind 
ing partner, the Second oncofetal fibronectin binding partner 
and the third oncofetal fibronectin binding partner, whereby 
the presence or absence of three domains of oncofetal 
fibronectin protein in the Sample is determined. In Such 
methods, the presence or absence of three domains of 
individual oncofetal fibronectin proteins in the Sample can 
be determined. In some methods, the first oncofetal 
fibronectin binding partner preferentially binds oncofetal 
fibronectin protein containing an EDA domain, an EDB 
domain, a IIICS domain, or a combination thereof. In some 
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Such methods, the Second oncofetal fibronectin binding 
partner preferentially binds oncofetal fibronectin protein 
containing an EDA domain, an EDB domain, a IIICS 
domain, or a combination thereof and wherein the first and 
the Second binding partners do not bind to the same region 
of oncofetal fibronectin protein. In Some Such methods, the 
third oncofetal fibronectin binding partner preferentially 
binds oncofetal fibronectin protein containing an EDA 
domain, an EDB domain, a IIICS domain, or a combination 
thereof and wherein the first, the second and the third 
binding partners do not bind to the same region of oncofetal 
fibronectin protein. In Some methods, complexes are 
detected by measuring oncofetal fibronectin protein, or a 
fragment thereof. In Some Such methods, oncofetal fibronec 
tin is dissociated from one or more of the fibronectin or 
oncofetal fibronectin binding partners and a mass of oncofe 
tal fibronectin protein, or a fragment thereof, is measured. In 
Some methods, complexes are measured by detecting one or 
more of the fibronectin or oncofetal fibronectin binding 
partners. In Some Such methods, the first, Second and/or third 
oncofetal fibronectin binding partners are measured by 
detecting fluorescence, reflectance, absorption, biolumines 
cence, enzyme-linked detectable Signal or radioactive decay. 
In Some methods, at least one oncofetal fibronectin binding 
partner is immobilized to a Solid Support. 
0142. Also provided herein are methods for classifying 
the level of oncofetal fibronectin in a Sample, by measuring 
the amount of an oncofetal fibronectin indicating molecule 
in a Sample, comparing the amount of oncofetal fibronectin 
indicating molecule in a Sample to two or more threshold 
levels, and classifying the amount of oncofetal fibronectin 
indicating molecule in a Sample according to the highest 
threshold level that is less than or equal to amount of 
oncofetal fibronectin indicating molecule in the Sample. In 
Some Such methods, each threshold level is correlated with 
a higher risk of preterm, impending and/or imminent deliv 
ery, increased ability to predict delivery date, decreased 
likelihood of maintaining pregnancy, increased benefit from 
using methods of preventing preterm delivery, increased 
likelihood of Success in inducing delivery, increased likeli 
hood of delivery within a predetermined time, presence of 
cancerous (e.g., malignant neoplastic) disease, an increased 
risk of developing cancerous disease or recurrence of can 
cerous disease, a faster progression of the cancerous disease, 
or a more aggressive cancerous disease, or a decreased 
efficacy of cancerous disease therapy for the Subject that 
provided the Sample. In Some methods, one threshold level 
is about or is 50 ng/mL, or is about or is 150 ng/mL. 
0143 Also provided herein are methods for classifying a 
Sample as oncofetal fibronectin positive or negative, by 
measuring the amount of an oncofetal fibronectin indicating 
molecule in a Sample, comparing the measured Sample 
oncofetal fibronectin indicating molecule amount to a 
threshold level of 150 ng/ml, and classifying the Sample as 
oncofetal fibronectin positive if the amount of oncofetal 
fibronectin indicating molecule is equal to or greater than the 
threshold level, otherwise classifying the Sample as oncofe 
tal fibronectin negative. Also provided herein are methods 
for detecting the presence of an oncofetal fibronectin indi 
cating molecule in a Sample, by contacting a Sample with a 
first fibronectin or oncofetal fibronectin binding partner and 
a Second fibronectin or oncofetal fibronectin binding partner, 
and measuring formation of a complex of oncofetal 
fibronectin, the first binding partner and the Second binding 
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partner by detecting fluorescence from non-radioactive 
energy transfer. In Some methods, the non-radioactive 
energy transfer occurs by fluorescence energy transfer 
(FET), fluorescence resonance energy transfer (FRET), or 
homogeneous time-resolved fluorescence (HTRF). In some 
methods, a binding partner is conjugated to a fluorescent dye 
or quantum dot. 
0144. Also provided herein are methods for detecting the 
presence of an oncofetal fibronectin indicating molecule in 
a Sample, by contacting a Sample with a fibronectin or 
oncofetal fibronectin binding partner, measuring formation 
of a complex of an oncofetal fibronectin indicating molecule 
and the binding partner by detecting fluorescence polariza 
tion indicative of complex formation. In Some methods, the 
fluorescence polarization measurement indicates the quan 
tity of oncofetal fibronectin indicating molecule in the 
Sample. In Some methods, the fluorescence polarization 
measurement indicates the mass of the complex. In Some 
methods, the binding partner is conjugated to a fluorescent 
dye or quantum dot. 
0145 Some methods provided herein can further include, 
prior to contacting the Sample, contacting the fibronectin or 
oncofetal fibronectin binding partner with an oncofetal 
fibronectin indicating molecule or analog thereof conjugated 
to a fluorescent dye or quantum dot, wherein Signal dissi 
pation or change indicates complex formation of a Sample 
oncofetal fibronectin indicating molecule and the binding 
partner. 

0146 Also provided herein are conjugates that contain a 
fibronectin or oncofetal fibronectin binding partner linked to 
a leukocyte binding partner. In Some Such conjugates, the 
leukocyte binding partner is a natural killer cell binding 
partner. In Some conjugates the leukocyte binding partner is 
an antibody. In Some conjugates, the fibronectin or oncofetal 
fibronectin binding partner is FDC-6. 
0147 Also provided herein are methods for detecting an 
oncofetal fibronectin indicating molecule in a Sample, by 
detecting the molecular weight of an oncofetal fibronectin 
indicating molecule or fragment thereof, by mass spectrom 
etry to thereby detect the presence of an oncofetal fibronec 
tin indicating molecule. The oncofetal fibronectin indicating 
molecule can be, for example, a oncofetal fibronectin protein 
or fragment thereof or an oncofetal fibronectin nucleic acid 
or fragment thereof. 
0.148 Provided herein is the use of any of the products 
provided herein for use in the preparation of a medicament 
for any of the methods provided herein, including, but not 
limited to, diagnosis, imaging, and/or treatment of a health 
disorder characterized by the presence of, or elevated levels 
of oncofetal fibronectin. 

014.9 Provided are methods for detection of an oncofetal 
fibronectin indicating molecule and methods for obtaining 
Samples for use in methods of detection. Also provided are 
products for use in methods of detection of oncofetal 
fibronectin and/or of molecules indicative thereof in 
Samples. 

0150 Provided are methods for assessing the suitability 
of concepti for implantation and Selecting concepti for 
implantation. Concepti that produce oncofetal fibronectin 
can be used in implantation methods with greater Success 
than concepti that do not produce oncofetal fibronectin. 
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0151. Provided herein are methods for assessing a con 
ceptus for implantation. These methods include testing a 
conceptus Sample to detect an oncofetal fibronectin indicat 
ing molecule, wherein a conceptus for which a Sample is 
oncofetal fibronectin positive is Suitable for implantation. 
Also provided herein are methods for Selecting concepti for 
implantation, by testing one or more conceptus Samples to 
detect oncofetal fibronectin indicating molecule, and Select 
ing a conceptus or concepti for implantation that yielded an 
oncofetal fibronectin positive Sample. 
0152. In some such methods, a conceptus for which a 
Sample is oncofetal fibronectin negative is not Suitable for 
implantation. In Some methods, presence of any oncofetal 
fibronectin indicating molecule in the Sample identifies the 
Sample as oncofetal fibronectin positive. In other methods, 
an amount of oncofetal fibronectin indicating molecule in 
the Sample equal to or greater than a predetermined thresh 
old level identifies the sample as oncofetal fibronectin 
positive. The threshold level can be a level predetermined to 
indicate that the conceptus will implant. Provided herein, the 
oncofetal fibronectin indicating molecule comprises a 
fibronectin III connecting segment (IIICS), an EDA or EDB 
segment or an autoantibody that specifically binds to IIICS, 
EDA or EDB. 

0153. In some embodiments of the methods provided 
herein, Samples from two or more concepti are assayed, and 
a first conceptus for which a Sample contains a higher 
amount of oncofetal fibronectin indicating molecule is iden 
tified as more Suitable for implantation than a Second 
conceptus for which a Sample contains a lower amount of 
oncofetal fibronectin indicating molecule. In other embodi 
ments of the methods provided herein, Subsequent to testing 
the first conceptus Sample, testing a Second conceptus 
Sample from the same conceptus to detect an oncofetal 
fibronectin indicating molecule, wherein a conceptus for 
which the Second Sample contains more oncofetal fibronec 
tin indicating molecule than the first Sample is Suitable for 
implantation. In Such embodiments, two or more Samples 
from each of two or more concepti are assayed, and a first 
conceptus for which a Sample contains a higher rate of 
increasing amount of oncofetal fibronectin indicating mol 
ecule is identified as more Suitable for implantation than a 
Second conceptus for which a Sample contains a lower rate 
of increasing amount or a decreasing amount of oncofetal 
fibronectin indicating molecule. Suitability for implantation 
of a conceptus can increase with increasing amounts of 
oncofetal fibronectin indicating molecule or increasing rate 
of increase of oncofetal fibronectin indicating molecule can 
indicate Suitability of a conceptus for implantation. 

Outline 
A. Definitions 
B. Detection of Oncofetal Fibronectin 
C. Structure and Properties of Fibronectin 
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0154) In the methods provided herein, the conceptus 
Sample can be selected from among conceptus extract, 
Sample from outside of the conceptus, and an extract of a cell 
from the conceptus. In Some methods the Sample can be 
treated with a reagent and/or fractionated prior to the Step of 
testing for an oncofetal fibronectin indicating molecule in a 
conceptus Sample. In one exemplary Sample, from outside 
the conceptus, the Sample is an extract of culture medium in 
which a single conceptus has been cultured. 
O155 The methods provided herein can further include 
determining an additional maternal or conceptus marker, 
wherein an oncofetal fibronectin positive conceptus having 
a favorable additional markers is identified as a conceptus 
favorable for implantation. In such methods the additional 
marker can be detected in a conceptus Sample, can be 
determined by Visual inspection of the conceptus, or can be 
detected in a maternal Sample. Exemplary additional mark 
erS can be Selected from among genetic composition of the 
conceptus, gene expression of the conceptus, and morphol 
ogy of the conceptus. In methods in which the additional 
marker is morphology of the conceptus, the morphology of 
the conceptus can be graded according to factors, Such as 
cell number, degree of fragmentation, cell regularity, Sym 
metry, pronuclear morphology, follicle size, follicular fluid 
Volume, multi-nucleation, presence of vacuoles, granularity 
and combinations thereof. 

0156 Provided herein is the use of any of the products 
provided herein for use in the preparation of a medicament 
for any of the methods provided herein, including, but not 
limited to, diagnosis, imaging, and/or treatment of a health 
disorder characterized by the presence of, or elevated levels 
of oncofetal fibronectin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

O157 FIG. 1 depicts a schematic of fibronectin, includ 
ing domain organization, protein interaction sites, proteoly 
sis sites and ligand interaction Sites. This figure is repro 
duced from the publication by Pankov et al., J. Cell Science 
2002 115:3861-3863. 

0158 FIG. 2 depicts an overhead view of an exemplary 
test Strip for oncofetal fibronectin indicating molecule detec 
tion. 

0159 FIG. 3 depicts a side view of an exemplary test 
Strip for oncofetal fibronectin indicating molecule detection. 
0160 FIG. 4 depicts an exemplary test strip holder for 
oncofetal fibronectin indicating molecule detection. 
0161) 

DETAILED DESCRIPTION 

1. Structural Characteristics of Fibronectin 
2. Binding Properties and Proteolysis of Fibronectin 
3. Oncofetal Fibronectin 

a. Structural Features of Oncofetal Fibronectin 
b. Molecules that Bind to Oncofetal Fibronectin 

C. Proteolysis of Oncofetal Fibronectin 
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-continued 

DETAILED DESCRIPTION 

D. Use of Oncofetal Fibronectin as a Biological Marker 

F. 

1. Pregnancy Indications 
a. Likelihood of Pre-term delivery 
b. Preventing Pre-term delivery 
C. Predictor of Delivery Date 
d. Use with Inducing Delivery 

i. Induction Methods and Compounds 
ii. Post-Induction Measurements 

C. Conceptus Indications 
i. Detection of Oncofetal Fibronectin Production by a Conceptus 
ii. Assisted Reproduction Technology Related Uses 
iii. Post-Measurement Steps 

a. Increasing Oncofetal Fibronectin Production 
b. Identify Conceptus Based on Oncofetal Fibronectin Production 

i. Selection of a Conceptus 
ii. Criteria for Selection 

C. Other Markers Used in Conjunction with Oncofetal Fibronectin 
i. Conceptus Markers 
ii. Maternal Markers 

iv. Stem Cell Related Uses 
2. Indicator of Cancer 

a. Bladder Cancer 
b. Breast Cancer 
C. Cervical Cancer 
d. Ovarian Cancer 
C. Prostate Cancer 

f. Lung Cancer 
S. Colorectal Cancer 
h. Additional Cancers 

3. Health State Assessment 
4. Other Health Problems 

a. Arthritis 

b. Diabetic Retinopathy 
C. Dupuytren's Contracture 

E. Collection of Samples 
1. Swab and Cervicovaginal Samples 
2. Lavage Samples 

a. Sample Collection 
b. Lavage Fluid 
C. Applying a Label with Lavage 
d. Ductal Lavage 

i. Sample Collection 
ii. Applying a Label to a Duct 
iii. Lavage Fluid 

3. Collection of Urine Samples 
a. Sample Handling 
b. Sample Condition Modification 

i. Ionic Strength 
ii. Ionic Strength Testing 
iii. Normalization 

C. Sample Treatment 
i. Non-specific Binding 
ii. Filtration 

4. Interstitial Fluid 
Methods of Detecting Oncofetal Fibronectin 
1. Compounds and Compositions in Detecting Oncofetal Fibronectin 

a. Molecules that Indicate the Presence of Oncofetal Fibronectin 
b. Fibronectin Portions Indicative of Oncofetal Fibronectin 
C. Autoantibody to Oncofetal Fibronectin or to a Nucleic Acid Molecule Encoding Oncofetal Fibronectin 
d. Binding Partner 

i. Antibodies 
a. Antibodies for Oncofetal Fibronectin 
b. Conjugation of the Antibody to a Label 

ii. Nucleic Acid Molecules 
iii. Binding Partners to Autoantibodies 
iv. Additional Binding Partners 
w. Binding Partners That Bind a Region of Oncofetal Fibronectin 

C. Non-Specific Binder 
2. Assays for Detecting Oncofetal Fibronectin Complexed with a Binding Partner 

a. Solution Detection 
1. 

ii. 
Signal Indicative of Complex Formation 
Molecular Weight Corresponding to Complex 

b. Immobilized Sample 
1. 

ii. 
Dot Blot Analysis 
Western Blot Analysis 
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-continued 

DETAILED DESCRIPTION 

iii. Southern and Northern Blot Analyses 
iv. In Situ Analysis 

a. Tissue or Organ Samples 
b. Detection in a Subject 
C. Treatment in a Subject 

C. Immobilized Binding Partner 
i. Sandwich Assay 
ii. Test Device 

a. Test strip 
b. Test Strip Housing 
C. Analysis with a Test Device 

iii. Quantitation 
iv. Affinity-Based Isolation of Oncofetal Fibronectin 

d. Detection of Regions of Oncofetal Fibronectin 
3. Detection of Oncofetal Fibronectin by Mass Spectrometry 

a. Sample Manipulation 
i. Contact with Binding Partner 
ii. Contact with Fragmentation Compound 

a. Trypsin Proteolysis 
b. Cathepsin D Proteolysis 
C. Thermolysin Proteolysis 
d. Acrhomobacter Protease I Proteolysis 

iii. Solid Support 
iv. Conditioning 
w. Combinations of Sample Manipulation Steps 

b. Substrate for Mass Spectrometry 
C. Mass Spectrometric Analysis 

i. Formation of Ions in the Gas Phase 
ii. Detection 
iii. Use of Mass Spectrometry for Detecting Oncofetal Fibronectin in a Sample 

a. Direct Measurement 

b. With Signal Enhancement 
iv. Detection of Regions of Oncofetal Fibronectin 
w. Quantitation of Oncofetal Fibronectin 

4. Detecting Nucleic Acid Molecules 
a. Detection Methods 
b. Detection of RNA 

i. Reverse Transcription 
ii. cDNA Amplification 
iii. Additional Components 
iv. Nucleic Acid Synthesis Steps 
w. Detection 

a. DNA Detection Methods 
b. Quantitation 

C. Detection of Regions of Oncofetal Fibronectin 
5. Detection of Autoantibodies to Oncofetal Fibronectin 
6. Measurement of Other Analytes 

a. Normalization 

b. Combination with Other Markers 
i. Indicators of membrane rupture 

a. Insulin-Like Growth Factor Binding Protein 
b. Hypochlorous Acid 

ii. Estriol 
iii. Other Tumor Indicators 

G. Analysis of Detection Measurements 
1. Quantitation 
2. Thresholds 
3. Identification of Tissue Source 

H. Combinations, Probes, Conjugates and Kits 
I. Examples 

A. Definitions incorporated by reference in their entirety. In the event that 
0162 Unless defined otherwise, all technical and scien- there are a plurality of definitions for terms herein, those in 

tific terms used herein have the same meaning as is com- this section prevail. Where reference is made to a URL or 
monly understood by one of skill in the art to which the other Such identifier or address, it is understood that Such 
invention(s) belong. All patents, patent applications, pub- identifiers can change and particular information on the 
lished applications and publications, Genbank Sequences, internet can come and go, but equivalent information is 
websites and other published materials referred to through- known and can be readily accessed, Such as by Searching the 
out the entire disclosure herein, unless noted otherwise, are internet and/or appropriate databases. Reference thereto 
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evidences the availability and public dissemination of Such 
information. 

0163 AS used herein, fibronectins refer to a family of 
high molecular weight glycoproteins encoded by a single 
gene. They occur in a Soluble forms in plasma and other 
body fluids and in cellular forms in the extracellular matri 
ces). The family of fibronectins includes at least twenty 
isoforms. These arise from alternative splicing in regions of 
the primary transcript of a single gene (See, e.g., SEQ ID 
NO:37). and from post-translational modifications, gener 
ally in the EDA, EDB and IIICS regions. The amino acid 
Sequence of an exemplary fibronectin protein containing 
EDA, EDB and IIICS (V64 splice variant) regions is set 
forth in SEO ID NO: 38. SEO ID NO: 15 sets forth the 
amino acid Sequence of a fibronectin containing the com 
plete EDA, EDB and IIICS (V120 splice variant) domains. 

0164. Cellular and plasma fibronectins often occur as 
heterodimers containing Similar polypeptides. Alternative 
Splicing occurs in at least two regions of the pre-mRNA, 
causing variability in internal primary Sequences. This, 
results in differences between the fibronectin Subunits 

(Kornblihtt et al. EMBO.J. 4(7): 1755-1759 (1985)). Plasma 
fibronectins generally lack extradomain A (EDA) and extra 
domain B ((EDB) regions of fibronectin. Cellular fibronec 
tins can have EDA and/or EDB included or excluded, 
depending on the cellular and extracellular contents. 
Another variable region, the fibronectin III connecting Seg 
ment (IIICS) region occurs in certain fibronecins and in 
variant forms by Virtue of alternative splicing. The encoding 
nucleic acid contains multiple Splice Sites leading to variants 
in humans that include those designated VO, V120, V95, 
V89 and V64 (see, e.g., Khan et al. Investigative Ophthal 
mology & Visual Science 45(1): 287-295 (2004)). 
0.165 Fibronectins designated oncofetal fibronectins, 
constitute a Subset of cellular fibronectins. The oncofetal 
fibronectins include one or more of an EDA, EDB and/or 
IIICS region or are determined to be oncofetal fibronectin by 
Virtue of expression or altered expression, Such by alterna 
tive splicing of the encoding gene to produce a truncated 
fibronectin (see, e.g. Schor et al. (2003) Cancer Research 
63:8827-883; see, e.g., SEQ ID Nos. 26 and 27). Oncofetal 
fibronectins can be expressed at higher levels in tumor cells 
than normal cells and tissues and also in fetal cells and 
tissues (Kaczmarek et al. Int. J. Cancer 58: 11-16 (1994); 
Castellani et al., Int. J. Cancer 59: 612-618 (1994); and 
Tavian et al. Int. J. Cancer 56: 820–825 (1994)) or can be 
produced by Virtue of alternative splicing in tumor cells or 
other cells and tissues is Subjects with particular diseases. 
Fibronectins also can be associated with tumors and acquire 
metastatic potential by Virtue of mutations. For example, 
tumor cells containing a fibronectin containing a Single point 
mutation were found to have reduced fibronectin matrix 
formation and an increase in metastatic potential relative to 
tumor cells expressing wild-type fibronectin (Wang et al., J. 
Exp. Med., 195: 1397-1406 (2002)). 
0166 As used herein, oncofetal fibronectin refers to this 
heterogeneous Subset of fibronectin proteins that share char 
acteristics domains and/or expression patterns. Oncofetal 
fibronectins generally are cellular fibronectins. In tumor 
cells and tissues the extracellular domain portion can can be 
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shed (see, e.g., Mardon et al., J. Cell Sci. 104: 783-792 
(1993)) or splicing of the encoding nucleic acid can be 
altered. Oncofetal fibronectins include fibronectins that are 
expressed in or shed by tumors, by tissueS or cells involved 
in other disease States and also in fetal cells tissues (also 
referred to as fetal fibronectins). Hence oncofetal fibronec 
tins, while typically cellular fibronectins, can be detected in 
connection with disease States and pregnancy-related con 
ditions by Virture of expression of particular splice variants, 
increased expression and/or Shedding from Such tissues and 
cells by virtue of overexpression or proteolytic cleavage or 
other mechanism. 

0.167 For purposes herein, oncofetal fibronectin proteins 
contain extra-domain A (EDA), extra-domain B (EDB), or 
fibronectin III connecting segment (IIICS), or any combi 
nation thereof or are produced as a result of alternative 
Splicing or post-transliation events in tumor cells and tissues 
to produce for example truncated fibronectins. The group of 
oncofetal fibronectins includes fibronectins that result from 
alternative splicing of these three regions (EDA, EDB and 
IIICS) in fibronectin and also from post-translational modi 
fications and other variations in Splicing of the encoding 
nucleic acid. The Splicing and expression of oncofetal 
fibronectin is differently regulated in cells and tissues and at 
different developmental Stages. In fetal tissues and in Some 
abnormal cells and tissues, expression of fibronectin is 
altered to produce what is designated an oncofetal fibronec 
tin or the expression of an oncofetal fibronectin is increased 
relative to the corresponding normal adult cells and tissues. 
In Some normal adult cells, tissues and Sample types, 
oncofetal fibronectin is not present in amounts detectable by 
antibody assay. Accordingly, for purposes of detection of 
oncofetal fibronectin, abnormal levels of oncofetal fibronec 
tin can be determined by comparing the detected amount to 
a control or a to predetermined amount. The amino acid 
sequence of human fibronectins including EDA, EDB and 
IIICS regions (SEQ ID NOS: 4, 6 and 8, respectively) and 
encoding nucleic acid molecules (SEQ ID NOS: 3, 5 and 7, 
respectively) are known in the art and are available in public 
databases. An exemplary Sequence of a human EDA region 
also is set forth as amino acid residues 1432-1621 of SEQID 
NO: 2. An exemplary Sequence of a human EDB region also 
is set forth as amino acid residues 963-1109 of SEO ID NO: 
2. An exemplary Sequence of a human IIICS region also is 
Set forth as amino acid residues 1830-1949 of SEO ID NO: 
2. 

0.168. The amino acid sequences of exemplary oncofetal 
fibronectins and the Sequences of encoding nucleic acid 
molecules are set forth in SEQ ID NO. 1, 14, 16, 18, 20, 22, 
24 and 26 and the encoded amino acid molecules are Set 
forth in SEQ ID NOS: 2, 15, 17, 19, 21, 23, 25 and 27. 
Examples of oncofetal fibronectin variants that generally are 
absent in normal tissues and cells as detected by antibody 
based assays include oncofetal fibronectins generated by 
O-glycosylation in the IIICS Splicing region and oncofetal 
ED-B containing fibronectin Such as, for example, the amino 
acid Sequence and the Sequence of encoding nucleic acid 
molecule set forth in SEQ ID NOS: 25 and 24, respectively 
(see, e.g., Kaczmarek et al. Int. J. Cancer 58: 11-16 (1994); 
Castellani et al., Int. J. Cancer 59: 612-618 (1994); Midulla 
et al., Cancer Res. 60:164-169 (2000)). 
0169. The nucleic acid sequence for the entire human fin1 
gene is set forth in SEQ ID NO: 37. The protein and 
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encoding nucleic acid molecules for a variety of Species 
including, for example, rat, mouse, chicken, cow and Xeno 
pus laevis also are known and readily available in public 
databases. Oncofetal fibronectins include fibronectins that 
binds specifically to the FDC-6 monoclonal antibody (see, 
e.g., Matsuura and S. Hakomori, Proc. Natl. Acad. Sci. USA, 
82:6517-6521 (1985)), which is produced by the hybridoma 
(deposited at the American Type Culture Collection under 
accession number ATCC HB 9018; see also in U.S. Pat. No. 
4,894,326, issued Jan. 16, 1990, to Matsuura et al.) 
0170 The fibronectin III connecting segment (IIICS) 
contains three Separate splice regions that can be expressed 
in particular combinations, resulting in a variety of different 
sizes and Sequences of a IIICS region present in oncofetal 
fibronectin. The three Segments encode an N-terminal Seg 
ment of 25 amino acids, a middle Segment encoding 64 
amino acids and a C-terminal Segment encoding 31 amino 
acids, resulting in IIICS regions that, when present can 
contain 64 amino acids, 89 amino acids, 95 amino acids, or 
120 amino acids. Exemplary Sequences are set forth in SEQ 
ID Nos. 35, 33, 31 and 29, respectively, which are encoded 
by nucleic acid sequences set forth in SEQ ID Nos. 34, 32, 
30 and 28, respectively. 
0171 An oncofetal fibronectin can be identified by spe 
cific binding of one or more anti-oncofetal fibronectin 
antibodies. Such antibodies bind with less affinity or do not 
bind to non-oncofetal fibronectin. A variety of anti-oncofetal 
fibronectin antibodies are known in the art, including, for 
example, IST-9 (Carnemolla et al., FEBS Lett. 215:269-273 
(1987); available at Accurate Chemical & Sci. Corp., West 
bury, N.Y.), DH1 (Vartio et al., J. Cell Sci. 88:419-430 
(1987)), BC-1 (Carnemolla et al., J. Cell Biol. 108:1139 
1148 (1989)), L19 (U.S. Pat. App. No. 20030176663), 
ME4C (Giovannoniet al., Nucleic Acids Res. 29:e27 (2001); 
the nucleic acid encoding Sequence and the amino acid 
sequence for ME4C ScFv recombinant antibody are pro 
vided as SEQ ID Nos:9 and 10, respectively; the sequences 
also are available at GenBank accession no. AJ297960), 
A134 (Islami et al., Eur: J. Obstet. Gynecol. Reprod. Biol., 
97:40-45 (2001)) FDC-6 (U.S. Pat. No. 4.894,326; ATCC 
HB 9018), 5C10 (Mandel et al., APMIS 100:817-826 
(1992)) and X18A4, X20C4 and X8E3 (U.S. Pat. No. 
5,523,229; ATCC Nos. HB-11587, HB-11589 and 
HB-11588, respectively). Antibodies that bind specifically 
and preferentially to oncofetal fibronectin also can be pre 
pared. Methods for preparing Such anti-oncofetal fibronectin 
antibodies are known in the art as exemplified in U.S. Pat. 
No. 4,894,326 and WO 02/46455. 
0172] Oncofetal fibronectin can be captured with a 
fibronectin binding partner that binds to most or all fibronec 
tins, Such as an integrin, heparin or an anti-fibronectin 
antibody, or oncofetal fibronectin can be captured with an 
oncofetal fibronectin binding partner, Such as an anti-on 
cofetal fibronectin antibody. 
0173 AS used herein, use of oncofetal fibronectin as a 
marker refers to detection of oncofetal fibronectin. This 
refers to detection of any oncofetal fibronectin indicating 
molecule, including an oncofetal fibronectin protein, a 
nucleic acid molecule encoding oncofetal fibronectin or a 
complement thereto, or an autoantibody that Specifically 
binds oncofetal fibronectin protein or a nucleic acid mol 
ecule encoding oncofetal fibronectin, and fragments thereof 
indicative of oncofetal fibronectin. 
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0.174 As used herein, a fetal-restricted antigen refers to 
an antigen present in pregnant Women uniquely, or in 
Substantially elevated amounts compared to non-pregnant 
Women. The fetal restricted antigen can be present in mater 
nal Serum, plasma, urine, Saliva, Sweat, tears and other 
bodily fluids. Oncofetal fibronectin can contain a fetal 
restricted antigen and can be found in placenta, amniotic 
fluid and fetal connective tissue. 

0.175 AS used herein, a binding partner is a compound 
that specifically binds to a particular molecule or class of 
molecules. Binding partners can include proteins, nucleic 
acid molecules, carbohydrates, lipids, ligands, drugs, ions 
and any other compound that can Specifically bind to a 
particular molecule. A fibronectin binding partner Specifi 
cally binds to any fibronectin indicating molecule, including 
a fibronectin protein, an oncofetal fibronectin protein, an 
autoantibody to a fibronectin protein or fibronectin-encoding 
nucleic acid or a complement thereto, an autoantibody to an 
oncofetal fibronectin protein or oncofetal fibronectin-encod 
ing nucleic acid, a nucleic acid encoding fibronectin or a 
complement thereto, a nucleic acid encoding oncofetal 
fibronectin or a complement thereto, and fragments of any of 
these. 

0176). As used herein, an oncofetal fibronectin binding 
partner is a molecule that Specifically binds to an oncofetal 
fibronectin protein, an autoantibody to an oncofetal 
fibronectin protein or oncofetal fibronectin-encoding nucleic 
acid, a nucleic acid encoding oncofetal fibronectin or a 
complement thereto, and fragments of any of these. In 
particular, an oncofetal fibronectin binding partner binds to 
portions of an oncofetal fibronectin indicating molecule that 
are unique to oncofetal fibronectin, such as EDA, EDB or 
IIICS and also can bind to portions of oncofetal fibronectin 
that are present in non-oncofetal fibronectin protein and 
nucleic acid molecules, Such as an FNIII region, where 
binding of Such a region occurs by virtue of the presence of 
EDA, EDB or IIICS in the molecule (see, e.g., Carnemolla 
et al. J. Biol. Chem. 267:24689-24692 (1992)). 
0177 As used herein, selective binding of a binding 
partner to the binding of a binding partner to a particular 
molecule with at least about 2-fold and typically at least 
about 5-fold, 10-fold, 50-fold, 100-fold, or more, greater 
affinity (K, or K)) than for another molecule, or at least 
2-fold and typically at least 5-fold, 10-fold, 50-fold, 100 
fold, or more, greater affinity (K, or K)) than for another 
molecule. Typical conditions for detecting and determining 
binding affinity constants or for determining the Selectivity 
of binding include physiological conditions, Such as PBS 
(137 mM NaCl, 2.7 mM KCl, 10 mM phosphate buffer pH 
7.4). Binding partners that specifically bind, bind with an a 
binding affinity K, of typically at least about 107 l/mol, 10 
l/mol or more. Generally, it refers to binding partners that 
Selectively and Specifically bind. 

0.178 As used herein, a compound that binds preferen 
tially to an oncofetal fibronectin indicating molecule, is a 
compound that binds to an oncofetal fibronectin indicating 
molecule in preference to binding to a non-oncofetal 
fibronectin molecule, where the preference can be mani 
fested as at least about 2-fold higher affinity and typically at 
least about 5-fold, 10-fold, 50-fold, 100-fold, or more, 
higher affinity, or at least 2-fold higher affinity and typically 
at least 5-fold, 10-fold, 50-fold, 100-fold, or more, higher 
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affinity. Preferential binding is Selective and also, typically 
is specific, and demonstrates less than about 25% or 10% 
and typically less than about 5%, or less than 25% or 10% 
and typically less than 5%, croSS-reactive nonspecific bind 
ing. For example, an antibody Such as FDC-6 preferentially 
binds to oncofetal fibronectin protein over non-oncofetal 
fibronectin protein because FDC-6 can bind to a IIICS 
containing oncofetal fibronectin protein with much higher 
affinity than FDC-6 binds to fibronectin protein not contain 
ing the IIICS region. Typical conditions for performing Such 
binding or for determining preferential binding include 
physiological conditions, such as PBS (137 mM NaCl, 2.7 
mM KCl, 10 mM phosphate buffer pH 7.4). 
0179 AS used herein, non-oncofetal fibronectin refers to 
a fibronectin protein or nucleic acid molecule that does not 
contain or encode an EDA, EDB and IIICS domains as 
detected by methods herein. 
0180. As used herein, an oncofetal fibronectin indicating 
molecule refers to any molecule associated with the expres 
Sion or presence of oncofetal fibronectin. For example, an 
oncofetal fibronectin indicating molecule includes an 
oncofetal fibronectin protein or a fragment thereof, a nucleic 
acid encoding oncofetal fibronectin such as RNA or cDNA 
or a complement thereto, or an autoantibody to an oncofetal 
fibronectin protein or oncofetal fibronectin encoding nucleic 
acid molecule or an antibody fragment thereof and a frag 
ment or fragments thereof. 
0181 AS used herein, cancer refers to the growth of 
abnormal cells in the body in an uncontrolled manner; unlike 
benign tumors, these tend to invade Surrounding tissues, and 
spread to distant sites of the body via the blood stream and 
lymphatic System. Cancer also refers to any of various 
malignant neoplasms characterized by the proliferation of 
anaplastic cells that tend to invade Surrounding tissue and 
metastasize to new body Sites. A cancer can be a Solid tumor 
or a blood born cancer. AS used herein, a tumor refers to an 
abnormal growth of tissue resulting from uncontrolled, 
progressive multiplication of cells and Serving no physi 
ological function or a neoplasm. A cancer cell, as used 
herein, refers to maglignant neoplastic, anaplastic, metasta 
tis, hyperplastic, dysplastic, neoplastic, malignant tumor 
(solid or blood-borne) cells that display abnormal growth in 
the body in an uncontrolled manner. Cancer can be of lung, 
prostate, bladder, cervical, kidney or ovarian tissue. 
0182. As used herein, neoplasm refers to new and abnor 
mal growth of tissue, which can be cancerous, Such as a 
malignant tumor. 
0183 AS used herein, neoplastic disease, means a disease 
brought about by the existence of a neoplasm in the body. 
0184 As used herein, metastasis refers to the migration 
of cancerous cells to other parts of the body. AS used herein, 
hyperplasia refers to an abnormal increase in the number of 
cells in an organ or a tissue with consequent enlargement. AS 
used herein, neoplasm and dysplasia refer to abnormal 
growth of tissues, organs or cells. AS used herein, malignant 
means an cancerous or tending to metastasize. AS used 
herein, anaplastic means cells that have become less differ 
entiated. 

0185. As used herein, leukemia refers to a cancer of 
blood cells. Any of various acute or chronic neoplastic 
diseases of the bone marrow in which unrestrained prolif 
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eration of white blood cells occurs, usually accompanied by 
anemia, impaired blood clotting, and enlargement of the 
lymph nodes, liver and Spleen. Leukemia occurs when bone 
marrow cells multiply abnormally cased by mutations in the 
DNA of stem cells. Bone marrow stem cells, as used herein, 
refer to undifferentiated stem cells that differentiate into red 
blood cells and white blood cells. Leukemia is characterized 
by an excessive production of abnormal white blood cells, 
overcrowding the bone marrow and Spilling into peripheral 
blood. Various types of leukemias spread to lymph nodes, 
Spleen, liver, the central nervous System and other organs 
and tissues. 

0186. As used herein, lymphoma generally refers to a 
malignant tumor that arises in the lymph nodes or other 
lymphoid tissue. 

0187. As used herein, detection of oncofetal fibronectin 
refers to detection of an oncofetal fibronectin indicating 
molecule, where a fragment can be formed using the meth 
ods described herein or known in the art, Such as, but not 
limited to, proteolysis or PCR. Further in regard to this 
phrase, one skilled in the art recognizes that, even if not 
explicitly provided for herein, methods for detecting oncofe 
tal fibronectin proteins or fragments also can be used for 
detecting other oncofetal fibronectin indicating molecules 
Such as oncofetal fibronectin-encoding nucleic acid mol 
ecules or complements thereto, or fragments thereof, or 
autoantibodies to oncofetal fibronectin proteins or nucleic 
acids or antibody fragments thereof. Selection of any par 
ticular method for detecting an oncofetal fibronectin indi 
cating molecule can be a matter of design choice, where one 
skilled in the art will know which method or methods (e.g., 
PCR, mass spectrometry, Sandwich assay) to select accord 
ing to the nature (e.g., protein, nucleic acid) of the oncofetal 
fibronectin indicating molecule detected. 

0188 As used herein, a subject includes any animal for 
whom diagnosis, Screening, monitoring or treatment is con 
templated. Animals include mammals. Such as primates and 
domesticated animals. An exemplary primate is human. A 
patient refers to a Subject Such as a mammal, primate, human 
or livestock subject afflicted with a disease condition or for 
which a disease condition is to be determined or risk of a 
disease condition is to be determined. 

0189 As used herein, sample generally refers to anything 
that contains an analyte for which an analyte assay is to be 
performed. For example, a Sample can be a specimen from 
a Subject, where presence or absence of an oncofetal 
fibronectin indicating molecule in the Specimen is to be 
determined using, for example, the oncofetal fibronectin 
indicating molecule detection methods provided herein. A 
Sample can be used in neat form (e.g., unmodified) or can be 
modified by adding one or more reagents Such as a buffer 
and/or by one or more fractionation or Separation Steps. The 
Sample can be a biological Sample, Such as a biological or 
body fluid Sample or a biological tissue Sample. Examples of 
biological or body fluid Samples include urine, lymph, 
blood, plasma, Serum, Saliva, cervical fluid, cervicovaginal 
fluid, vaginal fluid, breast fluid, breast milk, Synovial fluid, 
Semen, Seminal fluid, Stool, Sputum, cerebral Spinal fluid, 
tears, mucus, interstitial fluid, follicular fluid, amniotic fluid, 
aqueous humor, Vitreous humor, peritoneal fluid, ascites, 
Sweat, lymphatic fluid, lung Sputum and lavage or Samples 
derived therefrom (e.g., reagent-modified and/or fraction 
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ated Samples). Urine samples can be neat or frozen. Fluid 
Samples can be analyzed as it is being provided (e.g., a urine 
Stream dipstick), can be collected in a container, or can be 
collected with a Swab. Exemplary Swab Samples include 
cervicovaginal Swab Samples, including, but not limited to 
Swab of the point of a possible cervicovaginal lesion, the 
cervical canal, the cervical OS, the ectocervix, the transition 
Zone on the cervix between Squamous and columnar cells 
(i.e., the Squamocolumnar junction), the vagina, the poste 
rior fornix, the portion of the vagina below the posterior 
fornix Such as the lower third of the vagina, the labia, or 
combinations thereof. Biological tissue Samples are Samples 
containing an aggregate of cells, usually of a particular kind, 
together with intercellular Substances that form one of the 
Structural materials of a human, animal, plant, bacterial, 
fungal or viral Structure, including connective, epithelium, 
muscle and nerve tissues. Examples of biological tissue 
Samples also include organs (e.g., breasts), tumors, lymph 
nodes, arteries and individual cell(s). For example, the 
Sample can be a tissue Sample Suspected of being cancerous. 
Reference herein to any of the above fluid types or any tissue 
or cell Sample also includes reagent-modified and fraction 
ated Samples. Thus, reference to a cervicovaginal Sample 
also includes a buffer-treated cervicovaginal Sample, and 
reference to a tissue sample includes the Supernatant from a 
homogenate of that tissue. 
0190. As used herein, a normalizing analyte refers to an 
analyte used to normalizing the amount of oncofetal 
fibronectin indicating molecule in the sample according to 
the concentration of one or more normalization analytes in 
the Sample. A normalizing agent is, for example, creatinine. 
For a vaginal Swab Sample, for example, the Sample can be 
a Swab of any portion of the Vagina, including the posterior 
fornix or the portion of the vagina below the posterior 
fornix, Such as, for example, the lower third of the vagina. 
0191 AS used herein, below the posterior fornix refers to 
the portion of the vagina that includes the vaginal vestibule 
and regions of the vagina Superior to the Vaginal vestibule 
but inferior to the posterior fornix, which can include the 
vaginal vault, the lower third of the vagina, and the vaginal 
Sphincter. Thus, a vaginal Swab below the posterior fornix 
refers to a Swab of the vaginal vestibule and regions of the 
vagina Superior to the vaginal vestibule, but inferior to the 
posterior fornix, which can include the vaginal vault, the 
lower third of the vagina, and the vaginal Sphincter. In the 
case of a labial Swab, the Swab can be from the labia minora 
or labia majora and typically includes a Swab of the labia 
minora. 

0.192 As used herein, cervicovaginal fluid can contain 
cervical fluid, vaginal fluid, or combinations thereof. 
0193 As used herein, an in vivo method refers to a 
method performed within the living body of a subject. 
0194 AS used herein, a conjugate or a binding partner 
conjugated to a moiety refers to a complex that includes a 
binding partner bound to a moiety, where the binding 
between the binding partner and the moiety can arise from 
one or more covalent bonds or non-covalent interactions 
Such as hydrogen bonds, or electroStatic interactions. A 
conjugate also can include a linker that connects the binding 
partner to the moiety. Included within the Scope of conju 
gates are binding partners immobilized on a Support Such as 
a Solid Support. Exemplary conjugates include binding part 
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ners conjugated to a detectable moiety Such as a detectable 
label, or a bindable moiety Such as a bindable compound. 
0.195 AS used herein, a detectable moiety or an imaging 
moiety refer to moieties used to image an oncofetal 
fibronectin indicating molecule in any of the methods pro 
Vided herein. Imaging moieties include, for example, fluo 
rescent moieties, radionuclides, magnetically detectable iso 
topes or compounds, Sonographic imaging agents, 
chromophores, lateX microSpheres, or quantum dots. 
0196. As used herein, a binding partner immobilized on 
a Support Such as a Solid Support refers to a binding partner 
bound to a Support by covalent or non-covalent interactions. 
Binding to a Support can be accomplished by a linker 
connected to the binding partner and the Support, or the 
binding partner can be bound directly to the Support. 

0.197 As used herein, a detectable label or detectable 
moiety refers to an atom, molecule or composition, wherein 
the presence of the atom, molecule or composition can be 
directly or indirectly measured. Such a label can be detected, 
for example, by Visual inspection, by fluorescence Spectros 
copy, by reflectance measurement, by flow cytometry, or by 
mass spectrometry. Direct detection of a detectable label 
refers to measurement of a physical phenomenon, Such as 
energy or particle emission or absorption, of the moiety 
itself. Indirect detection refers to measurement of a physical 
phenomenon, Such as energy or particle emission or absorp 
tion, of an atom, molecule or composition that binds directly 
or indirectly to the detectable moiety. In an example of 
indirect detection, a detectable label can be biotin, which can 
be detected by binding to avidin and avidin can be detected 
by, for example, binding avidin with a Second biotin mol 
ecule linked to fluorescein. Thus, included within the Scope 
of a detectable label or detectable moiety is a bindable label 
or bindable moiety, which refers to an atom, molecule or 
composition, wherein the presence of the atom, molecule or 
composition can be detected as a result of the label or moiety 
binding to another atom, molecule or composition. 
0198 A detectable label can be conjugated to a fibronec 
tin or oncofetal fibronectin binding partner, or can specifi 
cally bind to a fibronectin or oncofetal fibronectin binding 
partner. For example, a detectable label Such as colloidal 
gold or a dye in a lateX microSphere can be conjugated to an 
anti-oncofetal fibronectin antibody. In another example, a 
detectable label Such as a goat anti-mouse IgG antibody 
conjugated to horseradish peroxidase can Specifically bind to 
a mouse IgG antibody fibronectin or oncofetal fibronectin 
binding partner. 

0199 AS used herein, bind, bound and binding refer to 
the binding between atoms or molecules with a K in the 
range of 10° to 10' mole/L, generally, 10 to 10, 107 
to 10' and typically 10 to 10' (and/or a K, of 10-10", 
107-10", 10-10" L/mole). 
0200 AS used herein, complex refers generally to an 
asSociation between two or more Species regardless of the 
nature of the interaction between the Species (i.e., ionic, 
covalent, or electrostatic). 
0201 AS used herein, mass spectrometry encompasses 
any mass spectrometric format known to those of skill in the 
art. In particular, the phrases mass Spectrometry include 
time-of-flight, Fourier transform, inductively coupled 
plasma, ion trap, magnetic Sector/magnetic deflection instru 
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ments in single or triple quadrupole mode (MS/MS) and also 
can include combinations thereof. SELDI and MALDI mass 
Spectrometry can be particularly attractive when a time-of 
flight (TOF) configuration is used as a mass analyzer. The 
MALDI-TOF mass spectrometry was introduced by Hillen 
kamp et al., “Matrix Assisted UV-Laser Desorption/Ioniza 
tion: A New Approach to Mass Spectrometry of Large 
Biomolecules,” Biological Mass Spectrometry, (Burlingame 
and McCloskey, editors), Elsevier Science Publishers, 
Amsterdam, pp. 49-60 (1990)). SELDI-TOF methods are 
summarized in Merchant et al., Electrophoresis 21:1164 
1177 (2000). 
0202 As used herein, desorb, desorbed and desorbing 
refer to the departure of a species from a Surface and/or entry 
of the Species into the gaseous phase. In particular, analytes 
can be desorbed from Substrates using any of a variety of 
techniques, Such as, for example, ultraviolet (UV) and 
infrared (IR) Matrix-Assisted Laser Desorption/Ionization 
(MALDI; see, e.g., published International PCT Application 
No. WO 99/57318 and U.S. Pat. No. 5,118,937), field 
desorption (FD) or fast atom bombardment (FAB). For the 
MALDI desorption/ionization process, numerous matrix/ 
laser combinations can be used. Additional desorption meth 
ods include Surface-enhanced neat desorption (SEND; see, 
e.g., U.S. Pat. No. 5,894,063) and surface-enhanced photo 
labile attachment and release (SEPAR; see, e.g., U.S. Pat. 
No. 6,124,137). 
0203 AS used herein, ionization in the context of mass 
Spectrometry refers to methods of creating charged particles 
in the gaseous phase. Ionization methods include desorption 
methods provided above such as SELDI, MALDI, FD and 
FAB. Ionization methods also include non-desorption meth 
ods Such as electrospray (ES), electron impact (EI) and 
chemical ionization (CI). For ES, the samples, dissolved in 
water or in a Volatile buffer, are injected either continuously 
or discontinuously into an atmospheric pressure ionization 
interface (API). Such ions can be mass analyzed by a 
quadrupole. The generation of multiple ion peaks which can 
be obtained using ES mass Spectrometry can increase the 
accuracy of the mass determination. 

0204 AS used herein, matrix material refers to any one of 
Several Small, photon absorbing compounds that can be 
mixed in Solution with an analyte (e.g., an oncofetal 
fibronectin indicating molecule) in Such a manner So that, 
upon drying on the mass spectrometry Substrate, the matrix 
embedded analyte molecules are Successfully desorbed and 
ionized from the Solid phase (e.g., crystals) into the gaseous 
or vapor phase and accelerated as intact molecular ions. For 
MALDI, Sample can be mixed with a prepared solution of 
the chemical matrix (e.g., at a matrix-to-sample molar ratio 
of about 10,000:1, or 10,000:1) and placed on the mass 
Spectrometry Substrate and dried. Alternatively, a Sample can 
be placed on a mass spectrometry Substrate containing 
matrix and then dried. The large fold excess of matrix, 
present at concentrations near Saturation, facilitates crystal 
formation and entrapment of analyte. 

0205 As used herein, energy absorbing molecule refers 
to any one of Several Small, photon absorbing compounds 
that, when presented on the Surface of a mass spectrometry 
Substrate, facilitate the neat desorption of molecules from 
the Solid phase (i.e., the Surface of the probe) into the 
gaseous or vapor phase for Subsequent detection. 
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0206 AS used herein, Substrate when used in the context 
of mass spectrometry, refers to an insoluble Support that can 
Serve as a Surface from which a Sample is desorbed and 
ionized in the process of mass measurement of Sample 
components. 

0207 AS used herein, a combination refers to any asso 
ciation between two or among more items. 
0208 AS used herein, detect, detected and detecting refer 
generally to any manner of discovering or determining the 
presence of a signal, Such as fluorescence or absorption, or 
a Substance Such as an oncofetal fibronectin indicating 
molecule or a binding partner. 
0209 AS used herein, lavage refers generally to a method 
for obtaining a Sample from a biological region or Surface by 
contacting the region or Surface with a fluid. 
0210 AS used herein, ductal lavage refers generally to a 
method for obtaining a Sample from a biological passageway 
through which excretions or Secretions can pass (e.g., a 
Sample from a milk duct of a breast). 
0211 AS used herein, fine needle aspiration refers to a 
technique whereby a lumen-containing needle is used to 
obtain a Sample. The needle is typically passed through the 
skin into the tissue to be sampled (e.g., a Suspected tumor). 
A negative pressure in the needle can be formed to draw a 
Small amount of tissue fluid, typically together with loose 
cells, into the needle. The needle then is removed from the 
tissue. Fine needle aspiration is described, for example, in 
U.S. Pat. No. 5,964,735 (Oct. 12, 1999) and U.S. Pat. No. 
5,645,537 (Jul. 8, 1997). 
0212 AS used herein, a fragmentation compound refers 
to a compound that can be used to fragment a molecule Such 
as a protein or a nucleic acid molecule. For example a 
fragmentation compound can be used to fragment an oncofe 
tal fibronectin protein or nucleic acid encoding oncofetal 
fibronectin or complement thereto. A fragmentation com 
pound can be a protein, peptide, oligonucleotide, or other 
compound that can fragment molecules, particularly bio 
molecules, including macromolecules. For example, a frag 
mentation compound can be a protease or other compound 
that can be used to fragment an oncofetal fibronectin protein. 
Exemplary compounds for fragmenting oncofetal fibronec 
tin protein include cathepsin D, trypsin, thermolysin, 2-ni 
tro-5-thiocyanobenzoic acid (for S-cyanylation), Achromo 
bacter protease 1, S. aureuS V8 protease and hydroxylamine. 
In another example, a fragmentation compound can be 
nuclease, ribozyme, DNAZyme, or other compound that can 
be used to fragment an oncofetal fibronectin nucleic acid 
molecule or complement thereto. Exemplary compounds for 
fragmenting nucleic acid molecules include restriction endo 
nucleases, exonucleases, hammerhead ribozymes and 
RNases. 

0213 AS used herein, fragment refers to a derivative of a 
Species that is less than the full Species. For example, a 
fragment of an oncofetal fibronectin protein is typically a 
polypeptide containing fewer than the total amount of amino 
acids present in a translated fibronectin protein. In another 
example, a fragment of an oncofetal fibronectin-encoding 
nucleic acid molecule or complement thereto is typically an 
oligonucleotide containing fewer nucleic acids than the total 
amount of nucleic acids present in a transcribed oncofetal 
fibronectin-encoding nucleic acid molecule. 
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0214 AS used herein, an immunoassay is defined as any 
method using a Specific or preferential binding of an antigen 
with a second material (i.e., a binding partner, usually an 
antibody, antibody fragment or another Substance having an 
antigen binding site) that specifically or preferentially binds 
to an epitope of the antigen. The immunoassay methods 
provided herein include any known to those of skill in the 
art, including, but not limited to, Sandwich, competition, 
agglutination, or precipitation assayS. 

0215. As used herein, antibody refers to an immunoglo 
bulin, whether natural or partially or wholly recombinantly 
or Synthetically produced, including any derivative thereof 
that retains the specific binding ability of the antibody. 
Hence, antibody includes any protein having an immuno 
globulin binding domain or a binding domain that is 
homologous or Substantially homologous to an immunoglo 
bulin binding domain. For purposes herein, antibody 
includes antibody fragments, Such as Fab fragments, which 
are composed of a light chain and the variable region of a 
heavy chain. Antibodies include members of any immuno 
globulin class, including IgG, IgM, IgA, Ig) and IgE. 

0216. As used herein, a monoclonal antibody refers to an 
antibody Secreted by a transfected or cloned cell Such as a 
hybridoma clone. Each such hybridoma clone is derived 
from a single B cell and, therefore, all of the antibody 
molecules are identical. Monoclonal antibodies can be pre 
pared using Standard methods known to those with skill in 
the art (see, e.g., Kohler et al., Nature 256:495-497 (1975), 
Kohler et al., Eur: J. Immunol. 6:511-519 (1976) and WO 
02/46455). For example, an animal is immunized by stan 
dard methods to produce antibody-Secreting Somatic cells. 
These cells then are removed from the immunized animal 
for fusion to myeloma cells. 

0217. Somatic cells with the potential to produce anti 
bodies, particularly B cells, can be used for fusion with a 
myeloma cell line. These Somatic cells can be derived from 
the lymph nodes, Spleens and peripheral blood of primed 
animals. Specialized myeloma cell lines have been devel 
oped from lymphocytic tumors for use in hybridoma-pro 
ducing fusion procedures (Kohler and Milstein, Eur: J. 
Immunol. 6:511-519 (1976); Shulman et al., Nature, 
276:269-282 (1978); Volk et al., J. Virol, 42:220-227 
(1982)). These cell lines have three useful properties. The 
first is they facilitate the selection of fused hybridomas from 
unfused and Similarly indefinitely Self-propagating myeloma 
cells by having enzyme deficiencies that render them inca 
pable of growing in Selective medium that Support the 
growth of hybridomas. The second is they have the ability to 
produce antibodies and are incapable of producing endog 
enous light or heavy immunoglobulin chains. A third prop 
erty is they efficiently fuse with other cells. Other methods 
for producing hybridomas and monoclonal antibodies are 
well known to those of skill in the art. 

0218. As used herein, an antibody fragment refers to any 
derivative of an antibody that is less than a full length 
antibody, retaining at least a portion of the full-length 
antibody's specific binding ability. Examples of antibody 
fragments include, but are not limited to, Fab, Fab', F(ab), 
Single-chain FVS (ScFv), Small immune proteins, Fv, dsFV 
diabody and Fd fragments. The fragment can include mul 
tiple chains linked together, Such as by disulfide bridges. An 
antibody fragment generally contains at least about 50 
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amino acids and typically at least about 200 amino acids, or 
at least 50 amino acids and typically at least 200 amino 
acids. 

0219. As used herein, a Fv antibody fragment is com 
posed of one variable heavy domain (V) and one variable 
light (V) domain linked by non-covalent interactions. 
0220 AS used herein, a dsFv refers to a Fv with an 
engineered intermolecular disulfide bond, which Stabilizes 
the V-V pair. 
0221 AS used herein, scFvs refer to antibody fragments 
that contain a variable light chain domain (V) and variable 
heavy chain domain (V) covalently connected by a 
polypeptide linker in any order. The linker is of a length Such 
that the two variable domains are bridged without substan 
tial interference. Exemplary linkers are (Gly-Ser), residues 
with Some Glu or Lys residues dispersed throughout to 
increase Solubility. 

0222 AS used herein, diabodies are dimeric scFv; dia 
bodies typically have shorter peptide linkers than ScFVS and 
they preferentially dimerize. 

0223) As used herein, small immune proteins (SIP) are 
ScFv fragments connected to a dimerization domain of an 
antibody, such as an IgG CH domain. For example and SIP 
can be formed by connecting ScFVS through a short linker to 
the CH3 domain of the human immunoglobin 1) H-chain, or 
a similar domain Such as the CH4 domain of human IgE 
(see, e.g., Li et al., Protein Engineering 10:731-736 (1997) 
and Borsi et al., Int. J. Cancer 102:75-85 (2002)). 
0224 AS used herein, a Fab fragment is an antigen 
binding antibody fragment containing one variable heavy 
domain (V), one variable light (V) domain, one constant 
heavy domain 1 (C.1) and one constant light (C) domain. 
An Fab fragment can be produced by digestion of an 
immunoglobulin with papain; a Fab fragment also can be 
recombinantly produced. 

0225. As used herein, hsFv refers to antibody fragments 
in which the constant domains normally present in an Fab 
fragment have been Substituted with a heterodimeric coiled 
coil domain (see, e.g., Arndt et al. J. Mol. Biol. 7:312:221 
228 (2001)). 
0226. As used herein, an F(ab) fragment is an antibody 
fragment containing two variable heavy domains (V), two 
variable light (V) domains, two constant heavy domains 1 
(C1) and two constant light (C) domains. An F(ab) can be 
produced by digestion of an immunoglobulin with pepsin at 
pH 4.0-4.5; an F(ab) fragment also can be recombinantly 
produced. 

0227 AS used herein, humanized antibodies refer to 
antibodies that are modified to include “human” Sequences 
of amino acids So that administration to a human does not 
provoke an immune response. Methods for preparation of 
Such antibodies are known. For example, a hybridoma that 
expresses a monoclonal antibody is altered by recombinant 
DNA techniques to express an antibody in which the amino 
acid composition of the non-variable regions is based on 
human antibodies. Computer programs that identify Such 
regions are known in the art. 
0228. As used herein, autoantibody refers to an antibody 
produced by a Subject that binds to an endogenous antigen 
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of the Subject. For example, an autoantibody can be pro 
duced in response to presence of a tumor, cancer, or can 
cerous condition with the Subject. Autoantibodies, although 
produced by the Subject in response to an endogenous 
antigen, can be detected or measured by reaction of the 
autoantibody with a binding partner, Such as a test antigen 
produced or obtained from a variety of Sources including by 
recombinant techniques. An anti-fibronectin autoantibody 
refers to an antibody that specifically binds fibronectin. An 
anti-oncofetal fibronectin autoantibody refers to an antibody 
that specifically and preferentially binds to oncofetal 
fibronectin protein or nucleic acid molecule; that is, the 
autoantibody Specifically binds an oncofetal fibronectin 
molecule in preference to a non-oncofetal fibronectin mol 
ecule. 

0229. As used herein in regard to nucleic acid molecules, 
amplify, amplified and amplifying refer to methods for 
increasing the number of copies of a specific nucleic acid 
molecule, Such as a DNA fragment. In particular, amplify, 
amplified and amplifying include processes wherein a 
nucleic acid molecule is increased in copy number using 
techniques Such as, for example, cloning, transcription, the 
polymerase chain reaction (PCR), the ligase chain reaction 
(LCR) and Strand displacement. 
0230. As used herein, an amplified nucleic acid molecule 
corresponding to an oncofetal fibronectin encoding nucleic 
acid molecule refers to an amplified nucleic acid molecule 
formed using any amplification method and using an oncofe 
tal fibronectin encoding nucleic acid molecule as the tem 
plate nucleic acid molecule. Such an amplified nucleic acid 
molecule can contain all or a portion of the nucleic acid 
molecule of an oncofetal fibronectin encoding nucleic acid 
molecule or all or a portion of the nucleotide molecule 
complementary to an oncofetal fibronectin encoding nucleic 
acid molecule. For example, an amplified nucleic acid 
molecule can contain all or a portion of the nucleic acid 
molecule encoding the EDA, EDB or IIICS regions of 
fibronectin. In another example, a complement to an oncofe 
tal fibronectin encoding nucleic acid molecule can contain 
all or a portion of the nucleic acid molecule complementary 
to the nucleic acid molecule encoding the EDA, EDB or 
IIICS regions of fibronectin. 
0231. As used herein, the terms convert, converted and 
converting refer to processes wherein Species are converted 
using, for example, chemical, physical and/or biological 
reactions. 

0232. As used herein, risk refers to a predictive process 
in which the probability of a particular outcome is assessed. 
0233 AS used herein, the phrases impending delivery and 
imminent delivery refer to delivery within a predetermined 
time frame, Such as within about 7, 14, 21, or 28 days, or 
within 7, 14, 21, or 28 days. 
0234. As used herein, the phrase pre-term delivery refers 
to delivery that occurs from about 20 weeks gestation to 
about 37 weeks gestation, or from 20 weeks gestation to 37 
weeks gestation. The number of weeks gestation (i.e., ges 
tational age) can be determined using any of a number of 
conventional methods. For example, the gestational age can 
be calculated from the first day of the last menstruation. 
0235. As used herein, a support refers to any solid or 
Semisolid or insoluble Support to which a molecule of 
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interest, typically a biological molecule or organic molecule 
or biospecific ligand, is linked or contacted. Typically, a 
Support contains immobilized thereto one or more fibronec 
tin or oncofetal fibronectin binding partners. Support mate 
rials include any material that can be used as affinity 
matrices or Supports for chemical and biological molecule 
Syntheses and analyses, Such as, but are not limited to: 
organic or inorganic polymers, biopolymers, natural and 
Synthetic polymers, including, but not limited to, agarose, 
cellulose, nitrocellulose, cellulose acetate, other cellulose 
derivatives, dextran, dextran-derivatives and dextran co 
polymers, other polysaccharides, gelatin, polyvinyl pyrroli 
done, rayon, nylon, polyethylene, polypropylene, polybut 
lyene, polycarbonate, polyesters, polyamides, vinyl 
polymers, polyvinylalcohols, polyvinylidenedifluoride 
(PVDF), polystyrene and polystyrene copolymers, polysty 
rene croSS-linked with divinylbenzene or the like, acrylic 
resins, acrylates and acrylic acids, acrylamides, polyacryla 
mides, polyacrylamide blends, co-polymers of vinyl and 
acrylamide, methacrylates, methacrylate derivatives and co 
polymers, other polymers and co-polymers with various 
functional groups, rubber, latex, butyl rubber and other 
Synthetic rubbers, Silicon, glass (e.g. controlled-pore glass 
(CPG)), Silica gels, ceramics, paper, natural Sponges, 
insoluble protein, Surfactants, red blood cells, metals 
(including metal ions; e.g., Steel, gold, Silver, aluminum and 
copper), metalloids, magnetic materials (including Teflon(R) 
coated magnetic materials and magnetic beads), Wang resin, 
Merrifield resin, SephadeX(R), Sepharose(R), nylon, dextran, 
chitin, Sand, pumice, dendrimers, buckyballs, or other com 
mercially available medium. Exemplary Supports include, 
but are not limited to flat Supports Such as glass fiber filters, 
Silicon Surfaces, glass Surfaces, magnetic beads, metal Sur 
faces (steel, gold, Silver, aluminum and copper) and plastic 
materials. 

0236. The support can take any of a variety of forms. For 
example, the Substrate can be formed as plates, whiskers, 
Single crystals, ceramics, Self-assembling monolayers, 
beads or microbeads (e.g., Silica gel, controlled pore glass, 
magnetic, SephadeX/Sepharose, cellulose); flat Surfaces or 
chips (e.g., glass fiber filters, glass Surfaces, glass slides, 
metal Surfaces (Steel, gold, Silver, aluminum, copper and 
Silicon)), capillaries; membranes or microtiter plates (e.g., 
nylon, polyethylene, polypropylene, polyamide, polyvi 
nylidenedifluoride, or nitrocellulose membranes or microti 
ter plates); pins or combs, wafers (e.g., Silicon wafers); and 
combinations thereof (e.g., beads placed into pits in flat 
Surfaces). 
0237 When particulate, typically the supports have at 
least one dimension in the 5-100 um range or Smaller. Such 
Supports, referred collectively herein as beads, are often, but 
not necessarily, Spherical. Such reference, however, does not 
constrain the geometry of the Support, which can be any 
shape, including random shapes, needles, fibers and elon 
gated. Roughly Spherical beads, particularly microSpheres 
that can be used in the liquid phase, can be employed. Beads 
can include additional components, Such as magnetic or 
para-magnetic particles (e.g., Dynabeads(E) (Dynal, Oslo, 
Norway)) for separation using magnets, as long as the 
additional components do not interfere with the methods and 
analyses herein. 
0238 AS used herein, Support particles refer to support 
materials that are in the form of discrete particles. The 
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particles can have any shape and dimensions, but typically 
have at least one dimension that is 100 mm or less, 50 mm 
or less, 10 mm or less, 5 mm or less, 4 mm or less, 3 mm 
or less, 2 mm or less, 1 mm or less, 900 um or less, 800 um 
or less, 700 um or less, 600 um or less, 500 um or less, 400 
tim or less, 300 um or less, 200 um or less, 100 um or less, 
50 um or less, 40 um or less, 30 um or less, 20 um or less, 
10 um or less, 5 um or less, 4 um or less, 3 um or less, 2 um 
or less, 1 um or less, 900 nm or less, 800 nm or less, 700 nm 
or less, 600 nm or less, 500 nm or less, 400 nm or less, 300 
nm or less, 200 nm or less, 100 nm or less, 50 nm or less, 
40 nm or less, 30 nm or less, 20 nm or less and 10 nm or less. 
The particles typically have a size that is 100 mm or less, 
50 mm or less, 10 mm or less and 5 mm or less, 4 mm 
or less, 3 mm or less, 2 mm or less and 1 mm or less, 900 
um or less, 800 um or less, 700 um or less, 600 um or 
less, 500 umor less, 400 um or less, 300 umor less, 200 
um or less, 100 um or less, 50 um or less, 40 um or less, 
30 um or less, 20 um or less, 10 umor less, 5 um or less, 
4 um or less, 3 umor less, 2 umor less, 1 umor less,900 
nm or less, 800 nm or less, 700 nm or less, 600 nm or 
less, 500 nm or less, 400 nm or less, 300 nm or less, 200 
nm or less, 100 nm or less, 50 nm or less, 40 nm or less, 
30 nm or less, 20 nm or less, 10 nm or less, 5 nm and can 
be on the order of cubic nanometers, typically the particles 
have a diameter of about 1.5 microns and less than about 15 
microns, Such as about 4-6 microns, or 1.5 microns and leSS 
than 15 microns, Such as 4-6 microns. Such particles are 
collectively called beads. 
0239). As used herein in the context of a test strip, 
upstream describes a relationship between at least two 
regions, where a first region that is upstream of a Second 
region is a first region that is contacted by the Sample prior 
to Sample contact with the Second region. Similarly, down 
Stream describes the relationship between two or more 
regions where a first region that is downstream of a Second 
region is a first region that is contacted by the Sample 
Subsequent to Sample contact with the Second region. 
0240 AS used herein, an epitope present in fibronectin 
refers to any region present in fibronectin that binds to an 
antibody or fragment thereof. For example, an epitope 
present in fibronectin can include an epitope that is present 
in a non-oncofetal fibronectin, for example, an epitope in the 
FNIII, repeat. A large number of antibodies that bind to 
epitopes present on fibronectins are known in the art, includ 
ing antibodies HFN 36.3 and HFN 7.1 (Schoen R C, et al. 
“Monoclonal antibody against human fibronectin which 
inhibits cell attachment.” Hybridoma 1:99-108, 1982; ATCC 
Nos. CRL-1605 and CRL-1606, respectively), P3NP/PFn 
(ATCC No. HB-91),3E3 (Borsi et al., FEBS Lett. 192:71-74 
(1985)) and IST-4 (Sekiguchi et al., J. Biol. Chem. 
260:5105-5114 (1985)); Accurate Chemical and Scientific 
Corp., Westbury, N.Y.). 
0241 AS used herein, an epitope present in oncofetal 
fibronectin refers to any region present in oncofetal 
fibronectin that binds to an anti-oncofetal fibronectin anti 
body or fragment thereof. For example, an epitope present in 
oncofetal fibronectin can include a splice region specific to 
an oncofetal fibronectin indicating molecule, for example, 
an epitope in EDA, EDB or IIICS and also can include other 
regions in an oncofetal fibronectin indicating molecule to 
which an anti-oncofetal fibronectin antibody binds by virtue 
of the presence of one or more of EDA, EDB or IIICS, for 
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example the FNIII repeat when EDB is present. A large 
number of antibodies that bind to oncofetal fibronectin 
specific are known in the art, including IST-9 (Carnemolla et 
al., FEBS Lett. 215:269-273 (1987)); available at Accurate 
Chemical & Sci. Corp., Westbury, N.Y.), DH1 (Vartio et al., 
J. Cell Sci. 88:419-430 (1987)), BC-1 (Carnemolla et al., J. 
Cell Biol. 108:1139-1148 (1989)), L19 (U.S. Pat. App. No. 
20030176663), ME4C (SEQ ID NO: 9) (Giovannoni et al., 
Nucleic Acids Res. 29:e27 (2001)); the ME4C sciv recom 
binant antibody sequence is provided as SEQID No:10 (see, 
also GenBank accession no. AJ297960), H10 (U.S. Pat. App. 
No. 20030176663), A134 (Islami et al., Eur: J. Obstet. 
Gynecol. Reprod. Biol, 97:40-45 (2001)) FDC-6 (U.S. Pat. 
No. 4.894,326; ATCC HB 9018), 5C10 (Mandel et al., 
APMIS 100:817-826 (1992)) and X18A4, X20C4 and X8E3 
(U.S. Pat. No. 5,523.229; ATCC Nos. HB-11587, HB-11589 
and HB-11588, respectively). 
0242 AS used herein, non-radioactive energy transfer 
reactions, Such as FET (fluorescence energy transfer) assays, 
FRET (fluorescence resonance energy transfer) assays, fluo 
rescence polarization assays and HTRF (homogeneous time 
resolved fluorescence), are homogeneous luminescence 
assays based on energy transfer between a donor lumines 
cent label and an acceptor label (see, e.g., Cardullo et al. 
Proc. Natl. Acad. Sci. U.S.A. 85:8790-8794 (1988); Peerce 
et al. Proc. Natl. Acad. Sci. U.S.A. 83:8092-8096 (1986); 
U.S. Pat. No. 4,777,128; U.S. Pat. No. 5,162,508; U.S. Pat. 
No. 4,927,923; U.S. Pat. No. 5,279,943; and International 
PCT Application No. WO92/01225). 
0243 AS used herein, Fluorescence Resonance Energy 
Transfer (FRET) refers to non-radioactive energy transfer 
between chemical and/or protein fluors. Fluorescent reso 
nance energy transfer (FRET) is an art-recognized process in 
which one fluorophore (the acceptor) can be promoted to an 
excited electronic State through quantum mechanical cou 
pling with and receipt of energy from an electronically 
excited second fluorophore (the donor). This transfer of 
energy results in a decrease in Visible fluorescence emission 
by the donor and an increase in fluorescent energy emission 
by the acceptor. 
0244. For FRET to occur efficiently, the absorption and 
emission spectra between the donor and acceptor have to 
overlap. Dye pairs are characterized by their spectral overlap 
properties. Emission spectrum of donor must Overlap accep 
tor absorption spectrum. Extent of overlap determines the 
efficiency of energy transfer. Extent of overlap also deter 
mines the optimal distance for which the assay is Sensitive. 
Where the Overlap of spectra is large, the transfer is efficient, 
So it is Sensitive to longer distances. The Selection of 
donor/acceptor depends upon the distances considered. 
0245 Significant energy transfer can only occur when the 
donor and acceptor are Sufficiently closely positioned since 
the efficiency of energy transfer is highly dependent upon 
the distance between donor and acceptor fluorophores. The 
fluorophores can be chemical fluors and/or protein fluors. 
For example, FRET energy transfer between two fluorescent 
proteins as a physiological reporter has been reported 
(Miyawaki et al. Nature 388:882-887 (1997)), in which two 
different fluorescent proteins were fused to the carboxyl and 
amino termini of calmodulin. Changes in calcium ion con 
centration caused a Sufficient conformational change in 
calmodulin to alter the level of energy transfer between the 
fluorescent protein moieties. 
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0246. As used herein, fluorescence polarization or fluo 
rescence polarization anisotropy (See, e.g., Jameson et al. 
Methods Enzymol. 246:283-300 (1995)) refers to procedures 
in which fluorescently labeled molecules are illuminated in 
solution with plane-polarized light. When fluorescently 
labeled molecules in Solution are So-illuminated, the emitted 
fluorescence is in the same plane provided the molecules 
remain Stationary. Since all molecules in Solution tumble as 
a result of collisional motion, depolarization phenomenon is 
proportional to the rotational relaxation time of the mol 
ecule, which is defined by the expression 3mV/RT. At 
constant Viscosity (m) and temperature (T) of the Solution, 
polarization is directly proportional to the molecular volume 
(V) (R is the universal gas constant). Hence, changes in 
molecular volume or molecular weight due to binding 
interactions can be detected as a change in polarization. For 
example, the binding of a fluorescently labeled ligand to its 
receptor results in Significant changes in measured fluores 
cence polarization values for the ligand. Measurements can 
be made in a “mix and measure” mode without physical 
Separation of the bound and free ligands. The polarization 
measurements are relatively insensitive to fluctuations in 
fluorescence intensity when working in Solutions with mod 
erate optical intensity. 

0247 As used herein, luminescence refers to the detect 
able EM radiation, generally, UV, IR or visible EM radiation 
that is produced when the excited product of an exergic 
chemical process reverts to its ground State with the emis 
Sion of light. Chemiluminescence is luminescence that 
results from a chemical reaction. Bioluminescence is chemi 
luminescence that results from a chemical reaction using 
biological molecules (or Synthetic versions or analogs 
thereof) as Substrates and/or enzymes. 
0248 AS used herein, chemiluminescence refers to a 
chemical reaction in which energy is specifically channeled 
to a molecule causing it to become electronically excited and 
Subsequently to release a photon thereby emitting visible 
light. Temperature does not contribute to this channeled 
energy. Thus, chemiluminescence involves the direct con 
version of chemical energy to light energy. 
0249. As used herein, bioluminescence, which is a type 
of chemiluminescence, refers to the emission of light by 
biological molecules, particularly proteins. The essential 
condition for bioluminescence is molecular oxygen, either 
bound or free in the presence of an oxygenase, a luciferase, 
which acts on a Substrate, a luciferin. Bioluminescence is 
generated by an enzyme or other protein (luciferase) that is 
an oxygenase that acts on a Substrate luciferin (a biolumi 
nescence Substrate) in the presence of molecular oxygen and 
transforms the Substrate to an excited State, which, upon 
return to a lower energy level releases the energy in the form 
of light. 

0250) As used herein, the substrates and enzymes for 
producing bioluminescence are generically referred to as 
luciferin and luciferase, respectively. When reference is 
made to a particular Species thereof, for clarity, each generic 
term is used with the name of the organism from which it 
derives, for example, bacterial luciferin or firefly luciferase. 
0251 AS used herein, luciferase refers to oxygenases that 
catalyze a light emitting reaction. For instance, bacterial 
luciferases catalyze the oxidation of flavin mononucleotide 
(FMN) and aliphatic aldehydes, which reaction produces 
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light. Another class of luciferases, found among marine 
arthropods, catalyzes the oxidation of Cypridina (Vargula) 
luciferin and another class of luciferases catalyzes the oxi 
dation of Coleoptera luciferin. 

0252) Thus, luciferase refers to an enzyme or photopro 
tein that catalyzes a bioluminescent reaction (a reaction that 
produces bioluminescence). The luciferases, Such as firefly 
and Gaussia and Renilla luciferases, are enzymes which act 
catalytically and are unchanged during the bioluminescence 
generating reaction. The luciferase photoproteins, Such as 
the aequorin photoprotein to which luciferin is non-co 
Valently bound, are changed, Such as by release of the 
luciferin, during bioluminescence generating reaction. The 
luciferase is a protein that occurs naturally in an organism or 
a variant or mutant thereof, Such as a variant produced by 
mutagenesis that has one or more properties, Such as thermal 
Stability, that differ from the naturally-occurring protein. 
Luciferases and modified mutant or variant forms thereof are 
well known. For purposes herein, reference to luciferase 
refers to either the photoproteins or luciferases. 

0253) Thus, reference, for example, to Renilla luciferase 
refers to an enzyme isolated from member of the genus 
Renilla or an equivalent molecule obtained from any other 
Source, Such as from another related copepod, or that has 
been prepared Synthetically. It is intended to encompass 
Renilla luciferases with conservative amino acid Substitu 
tions that do not substantially alter activity. Conservative 
Substitutions of amino acids are known to those of skill in 
this art and can be made generally without altering the 
biological activity of the resulting molecule. Those of skill 
in this art recognize that, in general, Single amino acid 
Substitutions in non-essential regions of a polypeptide do not 
Substantially alter biological activity (see, e.g., Watson et al. 
Molecular Biology of the Gene, 4th Edition, 1987, The 
Benjamin/Cummings Pub. co., p. 224). 

0254. As used herein, bioluminescence substrate refers to 
the compound that is oxidized in the presence of a luciferase 
and any necessary activators and generates light. These 
Substrates are referred to as luciferins herein, are Substrates 
that undergo oxidation in a bioluminescence reaction. These 
bioluminescence Substrates include any luciferin or analog 
thereof or any Synthetic compound with which a luciferase 
interacts to generate light. Typical Substrates include those 
that are oxidized in the presence of a luciferase or protein in 
a light-generating reaction. Bioluminescence Substrates, 
thus, include those compounds that those of skill in the art 
recognize as luciferins. Luciferins, for example, include 
firefly luciferin, Cypridina (also known as Vargula) luciferin 
(coelenterazine), bacterial luciferin, as well as Synthetic 
analogs of these Substrates or other compounds that are 
oxidized in the presence of a luciferase in a reaction the 
produces bioluminescence. 

0255 As used herein, capable of conversion into a biolu 
minescence Substrate refers to being Susceptible to chemical 
reaction, Such as oxidation or reduction, that yields a biolu 
minescence Substrate. For example, the luminescence pro 
ducing reaction of bioluminescent bacteria involves the 
reduction of a flavin mononucleotide group (FMN) to 
reduced flavin mononucleotide (FMNH2) by a flavin reduc 
tase enzyme. The reduced flavin mononucleotide (Substrate) 
then reacts with oxygen (an activator) and bacterial 
luciferase to form an intermediate peroxy flavin that under 
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goes further reaction, in the presence of a long-chain alde 
hyde, to generate light. With respect to this reaction, the 
reduced flavin and the long chain aldehyde are Substrates. 
0256 AS used herein, a bioluminescence generating Sys 
tem refers to the Set of reagents required to conduct a 
bioluminescent reaction. Thus, the Specific luciferase, 
luciferin and other Substrates, Solvents and other reagents 
that can be required to complete a bioluminescent reaction 
form a bioluminescence System. Thus a bioluminescence 
generating System refers to any Set of reagents that, under 
appropriate reaction conditions, yield bioluminescence. 
Appropriate reaction conditions refers to the conditions 
necessary for a bioluminescence reaction to occur, Such as 
pH, Salt concentrations and temperature. In general, biolu 
minescence Systems include a bioluminescence Substrate, 
luciferin, a luciferase, which includes enzymes luciferases 
and photoproteins and one or more activators. A specific 
bioluminescence System can be identified by reference to the 
Specific organism from which the luciferase derives, for 
example, the Renilla bioluminescence System includes a 
Renilla luciferase, Such as a luciferase isolated from the 
Renilla or produced using recombinant methods or modifi 
cations of these luciferases. This System also includes the 
particular activators necessary to complete the biolumines 
cence reaction, Such as oxygen and a Substrate with which 
the luciferase reacts in the presence of the oxygen to produce 
light. 

0257). As used herein, a fluorescent protein (FP) refers to 
a protein that possesses the ability to fluoresce (i.e., to 
absorb energy at one wavelength and emit it at another 
wavelength). For example, a green fluorescent protein (GFP) 
refers to a polypeptide that has a peak in the emission 
spectrum at 510 nm or about 510 nm. A variety of FPS that 
emit at various wavelengths are known in the art. 
0258 As used herein, Aequora GFP refers to GFPs from 
the genus Aequora and to mutants or variants thereof. Such 
variants and GFPs from other species are well known and 
are available and known to those of skill in the art. 

0259. As used herein, quantitation of an oncofetal 
fibronectin indicating molecule refers to the calculation of 
the concentration, mass, or molar quantity of an oncofetal 
fibronectin indicating molecule in a Sample. 

0260 AS used herein, a threshold level of an oncofetal 
fibronectin indicating molecule refers to a level of an 
oncofetal fibronectin indicating molecule that is compared to 
a measured amount of an oncofetal fibronectin indicating 
molecule, where a measured amount above or equal to the 
threshold level is categorized differently than a measured 
amount below a threshold level. For example, a measured 
amount above or equal to a threshold level can be catego 
rized as oncofetal fibronectin positive and a measured 
amount below the threshold level can be categorized as 
oncofetal fibronectin negative. In the case of multiple 
thresholds, the measured amount can be categorized accord 
ing to the highest level that is less than or equal to the 
measured amount. One or more thresholds as used herein, 
refers to 1,2,3,4,5,6,7,8,9, 10 or more thresholds. Alevel 
of an oncofetal fibronectin indicating molecule, Such as a 
threshold level, can be a reference amount represented as a 
raw concentration (i.e., not normalized), normalized con 
centration, mass quantity, molar quantity, or other quantita 
tive amount. For example, the threshold level can be the 
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level of an oncofetal fibronectin indicating molecule that is 
present in a Sample from a population of normal individuals 
or from the Subject at different time points. For example, a 
Subject that is negative for oncofetal fibronectin, as used 
herein, refers to a Subject that does not exhibit oncofetal 
fibronectin indicating molecule levels significantly above 
normal oncofetal fibronectin indicating molecule levels. AS 
is understood by one skilled in the art, the threshold level can 
vary depending on the tissue or fluid Sampled, depending on 
the Sample type, depending on the detection method, 
depending on the age, gender or biological State (e.g., 
pregnant or not pregnant) of a Subject. In Some instances, the 
threshold level for an oncofetal fibronectin indicating mol 
ecule is Zero (i.e., when any oncofetal fibronectin indicating 
molecule is present, the Sample is positive for oncofetal 
fibronectin). 
0261 AS used herein, a primer refers to an oligonucle 
otide to which can be enzymatically added one or more 
additional nucleotides. Typically a primer contains a free 3' 
hydroxy moiety. 

0262 AS used herein, an amplifiable signaling nucleic 
acid refers to a nucleic acid that can be amplified using 
known amplification methods Such as polymerase chain 
reaction (PCR) and the presence of which indicates complex 
formation between an oncofetal fibronectin indicating mol 
ecule and a fibronectin or oncofetal fibronectin binding 
partner. 

0263. As used herein, a health problem associated with 
oncofetal fibronectin refers to an adverse health condition, 
Such as a disease or pregnancy trouble, that is more common 
in Subjects having the presence of an oncofetal fibronectin 
indicating molecule or an amount at or over a threshold 
relative to Subjects having absence of an oncofetal fibronec 
tin indicating molecule or an amount below a threshold, or 
that is less common in Subjects having an absence of an 
oncofetal fibronectin indicating molecule or an amount 
below a threshold relative to Subjects having the presence of 
an oncofetal fibronectin indicating molecule or an amount at 
or over a threshold. An oncofetal fibronectin-associated 
health problem is characterized by the presence of, or 
elevated levels of, an oncofetal fibronectin indicating mol 
ecule in a body tissue or fluid Sample. The presence of, or 
elevated levels of, an oncofetal fibronectin indicating mol 
ecule does not necessarily indicate that the health problem is 
caused by an oncofetal fibronectin indicating molecule, but 
that elevated levels of an oncofetal fibronectin indicating 
molecule are observed in tissue and/or fluid Samples. For 
example, an oncofetal fibronectin indicating molecule can 
Serve as an indicator of cancer, can Serve as an indicator of 
pre-term or imminent delivery and also can Serve as an 
indicator of a condition Such as, but not limited to, arthritis, 
diabetic retinopathy, renal disease and Dupuytren’s contrac 
ture. Detection of an oncofetal fibronectin indicating mol 
ecule in a body tissue or fluid Sample at or above one or more 
thresholds or at a level above a baseline for a particular 
individual can be an indicator of a variety of health problems 
or risk therefor. Similarly, its absence or presence below one 
or more thresholds can be indicative of the absence of any 
of these variety of diseases and disorders (i.e., health prob 
lems). 
0264 AS used herein, progestational therapy refers to one 
or more therapeutic methods that favors, or is conducive to, 
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gestation, or inhibits premature labor, or increases the viabil 
ity of an infant after birth, particularly the viability of a 
pre-term infant. Progestational therapy can include methods 
Such as bedrest for the pregnant Subject and also can include 
administration of one or more agents that reduce or inhibits 
uterine contractions, that prolongs the pregnancy, or that 
increases the viability of an infant delivered pre-term. For 
example, progestational therapy can include administration 
of a tocolytic agent. 
0265 AS used herein, a tocolytic agent refers to a com 
pound or composition that, upon administration to a Subject, 
reduces or inhibits uterine contractions, or otherwise inhibits 
premature labor. 
0266 AS used herein, conceptus refers to any cells, cell 
masses, and tissues resulting from fertilization of an Ova by 
a sperm from the moment of fertilization through birth. 
These include, but not limited to, Zygotes, embryos, blas 
tocyts, and fetuses. 
0267 As used herein, concepti is the plural of conceptus. 
0268 AS used herein, a conceptus Sample refers to a 
Sample that contains compounds produced by a conceptus. 
Conceptus Samples include conceptus extracts, Samples 
from outside of the conceptus, Such as culture medium, cell 
and tissue extracts, and cells, where one or more cells is 
removed from a conceptus, leaving the remainder of the 
conceptus competent for Subsequent culture, implantation 
and/or development. A conceptus Sample can be analyzed 
neat, or can be reagent-treated and/or fractionated prior to 
detection of an oncofetal fibronectin indicating molecule. 
0269. As used herein, an additional maternal or concep 
tuS marker refers to a marker that is predetermined to be 
marker for Successful implantation. The additional marker 
can be detected in a conceptus Sample, is determined by 
Visual inspection of the conceptus or is detected in a mater 
nal Sample. Any Such marker can be employed. Exemplary 
markers include, but are not limited to, genetic composition 
of the conceptus, gene expression of the conceptus and 
morphology of the conceptus. One additional marker can 
also be, for example morphology of the conceptus, and the 
morphology of the conceptus is graded according to factors 
Such as cell number, degree of fragmentation, cell regularity, 
Symmetry, pronuclear morphology, follicle size, follicular 
fluid volume, multi-nucleation, presence of vacuoles, granu 
larity, and combinations thereof. 
0270. As used herein, gametes refer to ova and sperm. 
0271 AS used herein, fertilization refers to the fusion of 
a Sperm cell with an ova. 
0272. As used herein, implantation with reference to the 
uterus, uterine wall, or endometrial layer, refers to the 
penetration and/or attachment of a conceptus (or concepti) 
and/or cells of a conceptus (or concepti) into or onto Such 
cells and/or tissues. 

0273. As used herein, trophoblast refers to the outer layer 
of epithelial cells Surrounding the inner cell mass of a 
blastocyst. The trophoblast also is referred to as the outer 
cell mass. Trophoblast cells can develop into extra-embry 
onic cells and tissues including placenta, amnion and 
umbilical cord. 

0274. As used herein a non-specific binder, or a substance 
that reduces non-Specific binding, is a Substance that binds 
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to at least a portion of background material in a Sample 
without binding more than a Small amount, typically leSS 
than or less than about 1%, 2%, 5% or 10% depending upon 
the assay or application, of oncofetal fibronectin indicating 
molecule in the Sample. A non-Specific binder can include, 
for example, a non-specific binding compound, or a Solid 
Support containing a non-specific binding Surface. 

0275 AS used herein, a non-specific binding compound 
can bind to at least a portion of background material in a 
Sample without binding more than a small amount (e.g., less 
than 10%) of oncofetal fibronectin indicating molecule in 
the Sample. A non-specific binding compound can be in any 
of a variety of forms, including, but not limited to, Soluble 
in Solution, mobile in a Solvent, present in an emulsion, 
present in a gel, present on a Solid Support (including, e.g., 
immobilized on a Solid Support). Exemplary, non-limiting, 
non-specific binding compounds that can be used include 
non-specific binding proteins, including albumins Such as 
bovine Serum albumin (BSA), human, rabbit, goat, sheep 
and horse Serum albumins, and other proteins Such as 
ovalbumin, fibrinogen, thrombin, transferrin, glycoproteins, 
casein, antibodies not Specific for an oncofetal fibronectin 
indicating molecule and other proteins. Non-Specific binding 
proteins also can include water-Soluble polyamino acids 
Such as, for example, polymers of one or more amino acids 
Such as lysine, glutamic acid, alanine, histidine, methionine 
and proline. Non-specific binding compounds also can be 
protein-containing compositions including Serum Such as 
fetal calf Serum, gelatin and dried milk. 
0276 Non-specific binders can include non-specific 
binding Surfaces, which are Solid Structures that can contain 
one or more components, where the non-specific binding 
Surface binds to at least a portion of background material in 
a Sample while not binding more than a Small amount (e.g., 
less than 10%) of oncofetal fibronectin indicating molecule 
in the sample. Exemplary Solid Supports for non-specific 
binding Surfaces include paper and cellulose derivatives, 
Such as cellulose esters and ethers, natural and Synthetic 
polymeric materials, Such as latex, vinyl polymers, polypro 
pylene, polyethylene and partially hydrolyzed derivatives, 
polycondensates, copolymers and inorganic materials. For 
example, a non-specific binding Surface is a porous or 
bibulous member capable of transporting a liquid Sample 
along a test Strip. Non-Specific binding Surfaces can have 
immobilized thereon one or more non-Specific binding com 
pounds Such as, but not limited to, albumin (including 
bovine serum albumin, or BSA), antibodies not specific for 
an oncofetal fibronectin indicating molecule and others 
provided herein or known in the art. 

0277 AS used herein, therapeutic agents are agents the 
ameliorate the Symptoms of a disease or disorder or ame 
liorate the disease or disorder. Therapeutic agents include, 
but are not limited to, moieties that inhibit cell growth or 
promote cell death, that can be activated to inhibit cell 
growth or promote cell death, or that activate another agent 
to inhibit cell growth or promote cell death. Optionally, the 
therapeutic agent can exhibit or manifest additional proper 
ties, Such as, properties that permit its use as an imaging 
agent, as described elsewhere herein. Therapeutic agents 
include, but are not limited to, for example, cytokines and 
growth factors, photosensitizing agents toxins, anticancer 
antibiotics, a chemotherapeutic compound, a radionuclide, 
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an angiogenesis inhibitor, a signaling modulator, a biolumi 
neScent compound or a combination thereof. 
0278 Cytokines and growth factors include, but are not 
limited to, interleukins, Such as, for example, interleukin-1, 
interleukin-2, interleukin-6 and interleukin-12, tumor necro 
sis factors, Such as tumor necrosis factor alpha (TNF-C), 
interferons Such as interferon gamma (IFN-Y), granulocyte 
macrophage colony Stimulating factors (GM-CSF), angio 
genins, and tissue factors. 
0279 Exemplary photosensitizing agents include, but are 
not limited to, for example, indocyanine green, toluidine 
blue, aminolevulinic acid, texaphyrins, benzoporphyrins, 
phenothiazines, phthalocyanines, porphyrins Such as Sodium 
porfimer, chlorins Such as tetra(m-hydroxyphenyl)chlorin or 
tin(IV) chlorin e6, purpurins Such as tin ethyl etiopurpurin, 
purpurinimides, bacteriochlorins, pheophorbides, 
pyropheophorbides or cationic dyes. 
0280 Anti-cancer agents, include, but are not limited to, 
for example, porfiromycin, doxorubicin, dactinomycin, pli 
camycin, mitomycin, bleomycin, actinomycin, or 
daunorubucin and chemotherapeutic compounds. 

0281 Radionuclides, which depending up the radionu 
clide, amount and appliation can be used for diagnosis 
and/or for treatment. They include, but are not limited to, for 
example, a compound or molecule containing Phosphate, 
Cobalt, 'Yttirum, 'Technicium, 9 Palladium, 

'6Ruthenium, 'Indium, ''Lutetium, 'Iodine, 
Iodine, '7Gesium, 'Samarium, 'Rhenium, 'Rhe 

nium, 'Iridium, 'Gold, ''Astatine, 'Bismuth or 
'Bismuth. Toxins include, but are not limited to, chemo 
therapeutic compounds Such as, but not limited to, 5-fluo 
rouridine, calicheamicin and maytansine. Signaling modu 
lators include, but are not limited to, for example, inhibitors 
of macrophage inhibitory factor, toll-like receptor agonists 
and stat 3 inhibitors. 

0282 Chemotherapeutic compounds include, but are not 
limited to, alkylating agents Such as thiotepa and cycloS 
phosphamide, alkyl Sulfonates Such as buSulfan, improSul 
fan and pipOSulfan; aziridines Such as benzodopa, carbo 
quone, meturedopa and uredopa; ethylenimines and 
methylamelamines including altretamine, triethylen 
emelamine, trietylenephosphoramide, triethylenethiophoS 
phaoramide and trimethylolomelamime nitrogen mustards 
Such as chiorambucil, chlomaphazine, cholophosphamide, 
estramustine, ifosfamide, mechlorethamine, mechlore 
thamine oxide hydrochloride, melphalan, novembichin, 
phenesterine, prednimustine, trofosfamide, uracil mustard; 
nitroSureas Such as carmustine, chlorozotocin, fotemustine, 
lomustine, nimustine, ranimustine; antibiotics Such as acla 
cinomySins, actinomycin, authramycin, aZaSerine, bleomy 
cins, cactinomycin, calicheamicin, carabicin, carminomy 
cin, carzinophilin, chromomycins, dactinomycin, 
daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, 
doxorubicin, epirubicin, eSorubicin, idarubicin, marcello 
mycin, mitomycins, mycophenolic acid, nogalamycin, 
olivomycins, peplomycin, potfiromycin, puromycin, quela 
mycin, rodorubicin, Streptonigrin, Streptozocin, tubercidin, 
ubenimex, Zinostatin, Zorubicin; anti-metabolites Such as 
methotrexate and 5-fluorouracil (5-FU); folic acid analogues 
Such as denopterin, methotrexate, pteropterin, trimetrexate, 
purine analogS Such as fludarabine, 6-mercaptopurine, thia 
miprine, thioguanine, pyrimidine analogS Such as ancitab 
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ine, azacitidine, 6-azauridine, carmofur, cytarabine, dideOX 
yuridine, doxifluridine, enocitabine, floXuridine, androgens 
Such as calusterone, dromoStanolone propionate, epi 
tioStanol, mepitioStane, testolactone; anti-adrenals. Such as 
aminoglutethimide, mitotane, triloStane, folic acid replen 
isher Such as frolinic acid; aceglatone; aldophosphamide 
glycoside, aminolevulinic acid; amsacrine; bestrabucil; 
bisantrene, edatraxate, defofamine; demecolcine; diazi 
quone, elfornithine, elliptinium acetate, etoglucid, gallium 
nitrate; hydroxyurea; lentinan, lonidamine, mitoguaZone; 
mitoxantrone, mopidamol, nitracrine; pentostatin; phe 
namet, pirarubicin, podophyllinic acid; 2-ethylhydrazide, 
procarbazine, polysaccharide-K, razoxane, sizofiran; 
Spirogermanium; tenuaZonic acid; triaziquone, 2,2,2'- 
trichlorotriethylamine, urethan, Vindesline, dacarbazine; 
mannomustine, mitobronitol; mitolactol, pipobroman, gacy 
tosine, cytosine arabinoside, cyclophosphamide; thiotepa, 
taxoids, e.g. paclitaxel and doxetaxel, chlorambucil; gem 
citabine, 6-thioguanine, mercaptopurine; methotrexate, 
platinum analogs Such as cisplatin and carboplatin; vinblas 
tine; platinum; etoposide (VP-16); ifosfamide; mitomycin 
C; mitoxantrone, Vincristine, Vinorelbine; navelbine; 
noVantrone, teniposide, daunomycin; aminopterin; Xeloda, 
ibandronate; CPT11; topoisomerase inhibitor RFS 2000; 
difluoromethylornithine (DMFO); retinoic acid; esperam 
icins, capecitabine; and pharmaceutically acceptable Salts, 
acids or derivatives of any of the above. Also included in this 
definition are anti-hormonal agents that act to regulate or 
inhibit hormone action on tumors Such as anti-estrogens 
including for example tamoxifen, raloxifene, aromatase 
inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, 
keoxifene, LY117018, onapristone and toremifene (Far 
eston); and antiandrogens Such as flutamide, nilutamide, 
bicalutamide, leuprolide and goSerelin; and pharmaceuti 
cally acceptable Salts, acids or derivatives of any of the 
above. Such chemotherapeutic compounds that can be used 
herein include compounds whose toxicities preclude use of 
the compound in general Systemic chemotherapeutic meth 
ods. 

0283 AS used herein, a pre-induction agent or procedure 
refers to an agent or proceSS, Such as cervical and vaginal 
ripening, prostaglandin, a foley catheter, or dinoprostone 
agents Such as Prepidil and Cervidil used to prepare a 
pregnant Subject for induction of labor. 
0284. As used herein, an induction agent refers to an 
agent in is administered to causes labor to begin. 
0285 As used herein, an induction procedure refers any 
procedure that is used to induce labor. The procedures 
include, but are not limited to, balloon catheterization Such 
as foley balloon catheterization or Atad balloon catheteriza 
tion, amniotic membrane Stripping, extra-amniotic Saline 
infusion, amniotomy and/or nipple Stimulation, and admin 
istration of an induction agent. 
0286 AS used herein, an induction agent, refers to an 
agent that induces labor, and includes, for example, oxyto 
cin. Oxytocin plays a role in the initiation of labor, Stimu 
lates the contraction of Smooth muscle of the uterus during 
labor and facilitates ejection of milk from the breast during 
nursing. 

0287. As used herein, a parturifacient refers to any of a 
variety of compounds or compositions known in the art for 
pre-inducement, cervical ripening, or inducement. Exem 
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plary parturifacients include, but are not limited to, prostag 
landins such as PGE1 (misoprostol) and PGE2 (dinopros 
tone), oxytocic hormones Such as Oxytocin and steroids Such 
as RU486 (mifepristone). 
0288 As used herein, successful induction is an induc 
tion that, for example, results in vaginal delivery, or a shorter 
time to delivery, or fewer administrations of induction or 
pre-induction agents compared to in the absence of induc 
tion. The likelihood of a Successful induction refers to a 
subject who has been induced and the likelihood that induc 
tion will be Successful. In this context, a positive test for 
oncofetal fibronectin is correlated with Successful induction, 
which can be manifested by exhibiting a mean time interval 
between a first dose of pre-induction agent and delivery that 
is shorter than the mean time interval between first dose of 
parturifacient and delivery. A positive test can be measured 
can be relative to a threshold amount or compared to Similar 
Subjects. A negative test for oncofetal fibronectin is corre 
lated with an observation of a mean time interval between 
first dose of pre-induction agent and delivery that is longer 
than the mean time interval between first dose of parturifa 
cient and delivery for Subjects testing positive for oncofetal 
fibronectin or a Sample having an amount of oncofetal 
fibronectin indicating molecule above a threshold. 
0289. As used herein, a second indicator of induction 
outcome refers to measurements or observations of the 
pregnant Subject, a measurement or observation of the 
fetus(es), and/or a medical history of the pregnant Subject. 
Second indicators include, but are not limited to, for 
example, cervical length, Bishop Score, effacement, parity, 
cervical dilation, gestational age, body mass index, Station, 
consistency, transvaginal ultrasound, and/or digital exami 
nation. 

0290 AS used herein, the stage and grading of bladder 
cancer is in accordance with the Union Internationale Centre 
le Cancer (UICC) staging from 1997. Tis: carcinoma in situ 
(CIS), Ta: papillary, Stage 1 (T1) occurs when papillary 
invade lamina propria, stage 2 (T2a) occurs when the 
papillary invade Superficial muscle, stage 3 (T2b) occurs 
when the papillary invade deep muscle, Stage 3 occurs when 
there is microscopic invation of perivesical tissue (T3a) or 
gross invations of perivesical tissue (T3b), and Stage 4 
occurs when there is invasion pelvic organs (prostate, uterus, 
vagina; T4a) or the pelvic wall or abdominal wall (T4b). The 
N Stage (status of lymph nodes) and M Stage (metastatic 
Sites) also are described. Transitional cell carcinoma can be 
divided into grade 1 (well-differentiated), grade 2 (moder 
ately differentiated) and grade 3 (poorly differentiated). 
0291 For clarity of disclosure and not by way of limi 
tation, the detailed description is divided into the SubSec 
tions that follow. 

B. Detection of Oncofetal Fibronectin 

0292 Provided herein are methods of detecting oncofetal 
fibronectin indicating molecules. Oncofetal fibronectin indi 
cating molecules can Serve as a marker for health State Such 
as general health, cancer, pregnancy and delivery. Detection 
of an oncofetal fibronectin indicating molecule by the meth 
ods provided herein can improve the accuracy, Speed and/or 
convenience of oncofetal fibronectin indicating molecule 
detection. The detection methods herein also can provide 
further information, Such as the amount or level of an 
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oncofetal fibronectin indicating molecule present in the 
Sample, the domains present in the detected oncofetal 
fibronectin indicating molecule and post-translational modi 
fications of a detected oncofetal fibronectin protein. 

0293. In some embodiments, detection methods can be 
performed by contacting an oncofetal fibronectin indicating 
molecule with one or more binding partners and detecting 
complex formation between the oncofetal fibronectin indi 
cating molecule and one or more binding partners. The 
detection methods can be performed in any of a variety of 
ways, for example either the Sample components or a 
fibronectin or oncofetal fibronectin binding partner can be 
immobilized on a Solid Support; or neither can be immobi 
lized. In another example, detection can be performed in 
Vivo, for example, in an in Vivo diagnostic method. In vivo 
methods also can be used in treatment of a health problem 
asSociated with oncofetal fibronectin. 

0294 Presence of oncofetal fibronectin can be deter 
mined by detecting an oncofetal fibronectin indicating mol 
ecule, Such as oncofetal fibronectin protein, nucleic acid 
molecules encoding oncofetal fibronectin or complements 
thereto, or autoantibodies Specific for oncofetal fibronectin 
protein or nucleic acid molecules encoding oncofetal 
fibronectin, or a fragment thereof. Any of a variety of 
protein, nucleic acid molecule and antibody detection meth 
ods can be used to detect an oncofetal fibronectin indicating 
molecule. Exemplary detection methods include RT-PCR 
for detecting mRNA encoding oncofetal fibronectin or frag 
ments thereof and mass spectrometry for detecting oncofetal 
fibronectin proteins or fragments thereof. In addition, meth 
ods Such as immunoassays are provided herein for the 
detection of autoantibodies to oncofetal fibronectin. 

0295). In some embodiments, an oncofetal fibronectin 
indicating molecule can be detected Such that the presence 
or absence of portions of the oncofetal fibronectin indicating 
molecule can be identified. AS described herein, an oncofetal 
fibronectin indicating molecule can contain one or more of 
the domains EDA, EDB and IIICS. The methods provided 
herein can be used to determine the presence or absence of 
EDA, EDB and/or IIICS in an oncofetal fibronectin indi 
cating molecule. Such an identification can be used, for 
example, to identify the tissue Source of the oncofetal 
fibronectin indicating molecule. 

0296) Detection of an oncofetal fibronectin indicating 
molecule can be used to determine whether or not an 
oncofetal fibronectin indicating molecule is present in a 
Sample, or can be used to measure the amount of an 
oncofetal fibronectin indicating molecule present in a 
Sample. When the amount is measured, the measured 
amount can be compared to one or more threshold levels. 
When a Single threshold level is used, an measured amount 
of an oncofetal fibronectin indicating molecule above the 
threshold can indicate, for example, overall health State, 
imminent or pre-term delivery, delivery date, or a health 
problem Such as a cancerous condition or arthritis. When 
two or more threshold levels are used, the amount of 
oncofetal fibronectin indicating molecule measured can be 
used to classify the Subject that provided the Sample accord 
ing to the highest threshold value less than or equal to the 
measured oncofetal fibronectin indicating molecule amount, 
where Such classification can indicate, for example, different 
overall health State, different expected outcomes of preg 
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nancy and delivery, different accuracies of delivery date 
prediction, or different Severities of a health problem Such as 
a cancerous condition or arthritis. 

C. Structure and Properties of Fibronectins 
0297 Methods are provided herein that include detection 
of oncofetal fibronectin proteins, oncofetal fibronectin-en 
coding nucleic acids or complements thereto, autoantibodies 
to oncofetal fibronectin and fragments thereof. Hence, 
knowledge of the Structure and properties and identity of 
oncofetal fibronectin proteins or nucleic acids encoding the 
proteins can aid in practice of the methods herein. For 
example, knowledge of proteolytic fragments of the mol 
ecule can aid in mass spectrometric detection as can knowl 
edge of glycosylation patterns. Knowledge of the Sequences 
of nucleic acid encoding oncofetal fibronectin molecules 
and/or domains thereof can aid in methods requiring specific 
amplification. Knowledge of oncofetal fibronectin domains 
and molecules that specifically and preferentially bind to 
oncofetal fibronectin domains can aid in design of appara 
tuses for detecting oncofetal fibronectin, in methods Such as 
reflectance methods for detecting oncofetal fibronectin and 
in methods for characterizing oncofetal fibronectin. 

0298 Fibronectin (FN) is one of a largest multi-domain 
proteins (Pankov et al., Journal of Cell Science, 115:3861 
3863, (2002)). Fibronectin (FN) mediates a variety of cel 
lular interactions with the extracellular matrix (ECM) and is 
important for cell adhesion, migration, growth and differ 
entiation (Mosher, D. F., “Fibronectin." San Diego: Aca 
demic Press, Inc., (1989); Carsons, S. E., “Fibronectin in 
Health and Disease.” Florida: CRC Press, Inc., (1989); 
Hynes, R. O., “Fibronectins,” New York: Springer-Verlag, 
(1990); Yamada and Clark, “The Molecular and Cellular 
Biology of Wound Repair,” (ed. R. A. F. Clark) pp 51-93, 
New York: Plenum Press, (1996). FN is expressed by 
multiple cell types and is important in Vertebrate develop 
ment, as demonstrated by the early embryonic lethality of 
mice with targeted inactivation of the FN gene (George et 
al., “Defects in mesoderm, neural tube and vascular devel 
opment in mouse embryoS lacking fibronectin, Develop 
ment, 119:1079-1091, (1993). 
0299) 1. Structural Characteristics of Fibronectin 
0300 A variety of features of the fibronectin structure are 
known; a Summary of Such features is available at (Pankov 
et al., Journal of Cell Science, 115:3861-3863, (2002)) and 
Summarized herein. Fibronectin usually exists as a dimer 
containing two nearly identical approximately 250 kDa 
subunits linked covalently near their C-termini by a pair of 
disulfide bonds. Each monomer includes three types of 
repeating units (termed FN repeats): type I, type II and type 
III. Fibronectin contains 12 type I repeats, two type II 
repeats and 15-17 type III repeats, which together account 
for approximately 90% of the fibronectin sequence. Type I 
repeats are about 40 amino-acid residues in length and 
contain two disulfide bonds, type II repeats contain a stretch 
of approximately 60 amino acids and two intra-chain dis 
ulfide bonds; and type III repeats are about 90 residues long 
without any disulfide bonds. 
0301 Fibronectin is encoded by a single gene, the prod 
uct of which can exist in multiple forms resulting from 
alternative splicing of a single pre-mRNA that can generate 
as many as 20 variants in human fibronectin (See, e.g., 
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French-Constant, C., “Alternative splicing of fibronectin 
many different proteins but few different functions,'Exp. 
Cell Res., 221:261-271, (1995); Kosmehl et al., “Molecular 
variants of fibronectin and laminin: Structure, physiological 
occurrence and histopathological aspects,” Virchows Arch, 
429:311-322, (1996)). Splicing occurs within the central set 
of type III repeats, FN III7 to FN III15. Exon usage or 
skipping leads to inclusion or exclusion of two type III 
repeats-EDB (also termed EIIIB or EDII and located 
between FN repeats III7 and III8) and EDA (also called 
EIIIA or EDI and located between FN repeats III11 and 
III12), or both. This splicing of fibronectin ED domains is 
found in many vertebrates, including Xenopus, chickens, 
rats and humans. 

0302) A third region of alternative splicing is localized to 
a portion of fibronectin not homologous to FNIII repeats, 
called the V (variable in length) or IIICS (type III connecting 
Segment) region. The structural variations in this region can 
include splice variants and are species dependent. In most 
Species, this region can be either partially or completely 
included or excluded; for example, in human fibronectin, 
there can be five different V region variants. In chicken, the 
whole 120 amino acid residues of the V region can be 
included or a 44 amino acid Segment from the 5' end can be 
excluded (creating V76), but the whole V region of chicken 
fibronectin is never missing. Splicing in rat leads to exclu 
Sion of a 25 amino acid fragment, generating V95 that can 
be detected, as can be the V0 and V120 forms. Splicing of 
the V region in human can include combinations of three 
different regions, the first containing 25 amino acids, the 
Second containing 64 amino acids and the third containing 
31 amino acids. Differential Splicing in humans leads to at 
least five variants where segments from the 5' (25aa) and 3' 
(31aa) ends can be omitted independently (creating V95 and 
V89 correspondingly) or together (V64), or can both be 
present (V120), or all three regions can be absent (VO), 
producing five different V Splice variants. 
0303 FNs are glycoproteins that contain 4-9% carbohy 
drate, depending on the cell Source. N-linked and O-linked 
glycosylation Sites are located mainly in type III repeats and 
the collagen-binding domain. 

0304. Some forms of fibronectin are abundant and 
soluble in plasma (300 lug/ml) and other body fluids and also 
part of the insoluble extracellular matrix. 
0305 2. Binding Properties and Proteolysis of Fibronec 
tin 

0306 FN can be a ligand for numerous members of the 
integrin receptor family (see, e.g., Plow et al., “Ligand 
binding to integrins.J. Biol. Chem., 275:21785-21788, 
(2000)). Integrins are structurally and functionally related 
cell-surface heterodimeric receptors that link the ECM with 
the intracellular cytoskeleton. A number of different inte 
grins bind to FN, including the FN receptor C.B. Several 
integrin-recognition Sequences are known. For example, 
integrin Os B is recognized by the RGD sequence located in 
FN repeat III 10. The recognition of this simple tripeptide 
Sequence can be influenced by flanking residues, the trip 
eptides three-dimensional presentation and individual fea 
tures of the integrin-binding pockets. A Second Site, in FN 
repeat III9 (the “synergy site PHSRN), promotes specific 
CB, integrin binding to FN via interactions with the Cls 
Subunit. The FN receptor Cs also can interact with an 
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N-terminal fragment containing repeats I1-9 and II1,2, 
which also promotes Os B-integrin-mediated cell adhesion. 
Interaction with this N-terminal region triggerS integrin 
mediated intracellular signals that are distinct from those 
generated in response to ligation with the RGD sequence. 

0307 A second set of fibronectin sequences, which are 
bound by the CB integrin, also are known. Two Such 
cell-recognition sequences (LDV and REDV) are present in 
the alternatively spliced V region. Both are recognized by 
Cl, B, and O?37. Additional sites recognized by the Cla?s, 
integrin-IDAPS and KLDAPT -also are present in repeats 
III14 and III5, respectively (KLDAPT also binds to the C.B., 
integrin). The EDGIHEL sequence of EDA can bind to C.B. 
as well as Clo? (Liao et al., “The EIIIA segment of fibronec 
tin is a ligand for integrins Cof and CB providing a novel 
mechanism for regulating cell adhesion by alternative splic 
ing.J. Biol. Chem., 277:14.467-14474, (2002)). 
0308 Fibronectins can be cleaved at known locations 
when Subjected to limited proteolytic digestion (reviewed by 
Mosher, D. F., “Fibronectin,'San Diego: Academic Press, 
Inc., (1989); Hynes, R. O., “Fibronectin.” New York: 
Springer-Verlag, (1990)). Even a protease capable of cleav 
ing proteins at many sites (Such as pronase) initially cleaves 
FN at highly specific locations. A simplified scheme of 
major proteolytic cleavage sites is shown in FIG. 1. The 
binding activities of FN can be preserved after such pro 
teolysis and identified within particular fragments. 

0309 Fibronectin has a variety of functional activities 
besides binding to cell Surfaces through integrins. It also can 
bind to biologically important molecules Such as heparin, 
collagen/gelatin and fibrin. These interactions are mediated 
by Several distinct Structural and functional domains, which 
have been defined by proteolytic fragmentation or recom 
binant DNA analyses (see FIG. 1 and Mosher, D. F., 
“Fibronectin,” San Diego: Academic Press, Inc., (1989); 
Hynes, R. O., “Fibronectins,” New York: Springer-Verlag, 
(1990); and Yamada and Clark, “The Molecular and Cellular 
Biology of Wound Repair,” (ed. R. A. F. Clark), pp. 51-93, 
New York: Plenum Press, (1996)). 
0310 Fibronectin contains two major heparin-binding 
domains that interact with heparin Sulfate proteoglycans. A 
Strong heparin-binding site is located in the C-terminal part 
(Heparin II) and a weaker binding domain is situated at the 
N-terminal end of the protein (Heparin I). The high-affinity 
heparin II domain also can bind to a widely distributed 
glycosaminoglycan, chondroitin Sulfate; the weaker hep 
arin-binding domain contains a Staphylococus aureus-bind 
ing site that mediates FN interactions with bacteria. A 
glycosaminoglycan-binding Site is located within the V 
region of fibronectin (Mostafavi-Pour et al., 2001) (marked 
as Heparin at the V domain). In at least Some cell types, the 
heparin-binding domains of fibronectin mediate cell adhe 
SO. 

0311. The collagen-binding domain includes repeats I6-9 
and II 1.2 and these repeats bind more effectively to dena 
tured collagen (gelatin) than to native collagen. This 
fibronectin domain also can interact with native collagen in 
WVO. 

0312 Fibronectin also contains two major fibrin-binding 
sites (Fibrin I and Fibrin II). The Fibrin I binding site is in 
the N-terminal domain and is formed by type I repeats 4 and 
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5. The interaction of fibronectin with fibrin is involved in 
cell adhesion or cell migration into fibrin clots. In both 
instances, croSS-linking between fibronectin and fibrin is 
mediated by factor XIII transglutaminase (the cross-linking 
site on the fibronectin molecule of FIG. 1 is marked by 
factor XIIIa and an arrow). 
0313 Fibronectin also can Self-associate into aggregates 
and fibrils, at multiple binding sites that have been identified 
along the molecule (FIG. 1). Some of these self-interaction 
Sites are exposed and available for binding, while others are 
cryptic and become accessible only after conformational 
changes, for example, mechanical Stretching of the fibronec 
tin molecule. 

0314) 3. Oncofetal Fibronectins 
0315. Oncofetal fibronectins constitute a heterogeneous 
group of fibronectin proteins that share certain characteris 
tics. AS noted oncofetal fibronectin proteins contain extra 
domain A (EDA), extra-domain B (EDB), or fibronectin III 
connecting segment (IIICS), or any combination thereof. 
They also are expressed in or shed from certain cells or 
tissues, and their pattern of expression or Shedding or level 
of expression can vary in tissues. The group of oncofetal 
fibronectins results from alternative splicing of these three 
regions (EDA, EDB and IIICS) in fibronectin and also from 
post-translational modifications. The Splicing and expres 
sion of oncofetal fibronectin is differently regulated in cells 
and tissues and at different developmental stages. In fetal 
tissues and in Some abnormal cells and tissues, expression of 
oncofetal fibronectin is increased relative to the correspond 
ing normal adult cells and tissues. In Some normal adult 
cells, tissues and Sample types, oncofetal fibronectin is not 
present in amounts detectable by antibody assay. Accord 
ingly, for purposes of detection of oncofetal fibronectin, 
abnormal levels of oncofetal fibronectin can be determined 
by comparing the detected amount to a control or a to 
predetermined amount. The amino acid Sequence of human 
fibronectin including EDA, EDB and IIICS and the 
fibronectin encoding nucleic acid molecule are known in the 
art and are available in public databases. Exemplary 
sequences of human oncofetal fibronectins, and EDA, EDB 
and IIICS regions are set forth in SEQ ID Nos. 4, 6 and 8. 
Exemplary sequences of human oncofetal fibronectin IIICS 
regions V120, V95, V89 and V64 are set forth in SEQ ID 
Nos. 29, 31, 33 and 35, respectively. The protein and 
encoding nucleic acid molecules from a variety of additional 
Species including, for example, rat, mouse, chicken, cow and 
Xenopus laevis also are known and readily available in 
public databases. An example of oncofetal fibronectin is a 
protein that binds specifically to the FDC-6 monoclonal 
antibody (see, Matsuura and S. Hakomori, Proc. Natl. Acad. 
Sci. USA, 82:6517-6521 (1985). Production of the hybri 
doma (deposited at the American Type Culture Collection as 
accession number ATCC HB 9018) which produces FDC-6 
antibody is described in detail in U.S. Pat. No. 4,894,326, 
issued Jan. 16, 1990, to Matsuura et al. Another example of 
oncofetal fibronectin is a protein that binds preferentially 
with the BC-1 monoclonal antibody described by 
Carnemolla et al., J. Cell. Biol., 108:1139-1148 (1989). 
Another example of oncofetal fibronectin is a protein that 
binds preferentially with the IST-9 monoclonal antibody 
described by Carnemola et al., FEBS Lett., 215:269-273 
(1987). 
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0316 a. Structural Features of Oncofetal Fibronectin 

0317. Oncofetal fibronectin contains extra-domain A 
(EDA), extra-domain B (EDB), or fibronectin III connecting 
segment (IIICS), or any combination thereof. The amino 
acid sequence of human fibronectin including EDA, EDB 
and IIICS and the fibronectin encoding nucleic acid mol 
ecule are known in the art and are available in public 
databases and the nucleotide and amino acid Sequences also 
are provided herein as SEQID NOS: 1 and 2, 14 and 15, 16 
and 17, 18 and 19, 20 and 21, 22 and 23, and 24 and 25, 
respectively. Nucleic acid molecules encoding a variety of 
oncofetal fibronectins from other Species including, but not 
limited to, rat, mouse, chicken, cow and Xenopus laevis also 
are known and readily available in public databases. 

0318 Human fibronectin is encoded by the nucleotide 
and amino acid sequences of SEQ ID NOS: 1 and 2, 
respectively. EDA is encoded by nucleotides 4405 to 4674 
of SEQ ID NO: 1 (SEQ ID NO:3) and amino acids 1432 to 
1621 of SEQ ID NO: 2 (SEQ ID NO: 4). EDB is encoded 
by nucleotides 3037 to 3309 of SEQID NO: 1 (SEQID NO: 
5) and amino acid 963 to 1109 of SEQ ID NO: 2 (SEQ ID 
NO: 6). Full length IIICS is encoded by nucleotides 5488 to 
5847 of SEQ ID NO: 1 (SEQ ID NO: 7) and amino acid 
1830 to 1949 of SEQ ID NO: 2 (SEQ ID NO:8). 

0319 IIICS can contain various combinations of splice 
regions resulting in five different splice variants (see Table 
1). Amino acid positions 1-25 of IIICS make up splice 
region A(A). Amino acid positions 26-89 of IIICS make up 
splice region B (B). Amino acid positions 90-120 of IIICS 
make up splice region C(C). IIICS, which also is termed the 
variable or V domain, can be any of at least five different 
Splice variants, including VO which contains 0 amino acids 
of IIICS, V64 which contains amino acids 26-89 of IIICS 
(D, SEQ ID NO:35), V89 which contains amino acids 1-89 
of IIICS (E; SEQ ID NO: 33), V95 which contains amino 
acids 26-120 of IIICS (F; SEQ ID NO:31) or V120 which 
contains amino acids 1-120 of IIICS (G; SEQ ID NO:29), 
(see, e.g., Pankov et al., J. Cell Science 115:3861-3863 
(2002)). 

0320 Portions of IIICS also can be represented as CS1 
which contains amino acids 1-25 of IIICS(H), CS2 which 
contains amino acids 23-47 of IIICS (I), CS3 which contains 
amino acids 45-68 (J), CS4 which contains amino acids 
66-92 of IIICS (K), CS5 which contains amino acids 90-109 
of IIICS (L) and CS6 which contains amino acids 107-120 
of IIICS (M) (see Table 1). IIICS can be glycosylated at one 
or more sites. One site for glycosylation is threonine 33 of 
IIICS, which is O-glycosylated (see Table 1, N). The enzyme 
that glycosylates threonine 33 is N-acetylgalactosaminyl 
transferase-T2. The genomic, mRNA, and predicted amino 
acid Sequences of N-acetylgalactosaminyltransferase-T2 are 
provided in SEQ ID Nos: 11, 12 and 13, respectively, and 
also are available at GenBank Accession Numbers Y10345 
(genomic sequence), X92689 (mRNA sequence), or 
CAA63371 (amino acid sequence predicted from mRNA 
sequence); see Wandall et al., J. Biol. Chem. 272: 23503 
23514 (1997)). 
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TABLE 1. 

Splice regions and variable domains of IIICS 

Nucleotides Amino Acids 
(See Seq ID NO: 7) (See Seq ID NO:8) 

Reference 
letter Region of IIICS 

A. Splice region A 1-75 1-25 
B Splice region B 76-267 26-89 
C Splice region C 268-360 90-120 
D V64 76-360 26-89 
E V89 1-267 1-89 
F V95 76-360 26-120 
G V120 1-360 1-120 
H CS1 1-75 1-25 
I CS2 67-141 23-47 
J CS3 133-204 45-68 
K CS4 196-276 66-92 
L CS5 268-327 90-109 
M CS6 319-360 107-12O 
N O-glycosylation 97-99 33 

0321) b. Molecules that Bind to Oncofetal Fibronectin 

0322. Oncofetal fibronectin can be specifically bound by 
one or more anti-oncofetal fibronectin antibodies. A variety 
of anti-oncofetal fibronectin antibodies are known in the art, 
including IST-9 (Carnemolla et al., FEBS Lett. 215:269-273 
(1987)); available at Accurate Chemical & Sci. Corp., West 
bury, N.Y.), DH1 (Vartio et al., J. Cell Sci. 88:419-430 
(1987)), BC-1 (Carnemolla et al., J. Cell Biol. 108:1139 
1148 (1989)), L19 (U.S. Pat. App. No. 20030176663), 
ME4C (Giovannoni et al., Nucleic Acids Res. 29:e27 
(2001)); the ME4C sclv recombinant antibody sequence is 
available at GenBank accession no. AJ297960), H10 (U.S. 
Pat. App. No. 20030176663), FDC-6 (U.S. Pat. No. 4,894, 
326),5C10 (Mandelet al., APMIS, 100:817-826 (1992)) and 
X18A4, X20C4 and X8E3 (U.S. Pat. No. 5,523.229, ATCC 
Nos. HB-11587, HB-11589 and HB-11588, respectively). 

0323) IST-9 and DH1 can bind to oncofetal fibronectin 
when EDA is present. IST-9 and DH1 can bind to at least 
amino acids Ile-43 and His-44 of EDA. IST-9 and DH1 can 
bind to the region in EDA containing amino acids 31-44. 

0324 BC-1, L19, ME4C, H10, C6 and A134 can bind to 
oncofetal fibronectin when EDB is present. BC-1 can bind 
to oncofetal fibronectin when fibronectin repeat III-7(FNIII 
7) and EDB are present. C6 can bind to oncofetal fibronectin 
when EDB and fibronectin repeat III-8 (FNIII-8) are present. 
L19 can bind to EDB. 

0325 FDC-6 can bind to IIICS. FDC-6 can bind to the 
hexapeptide VTHPGY of IIICS (IIICS amino acids 32-37; 
SEQ ID NO:39) when the hexapeptide is O-glycosylated at 
Thr-33. Typically, the glycosylation of Thr-33 contains an 
Cl-N-acetylgalactosamine bonded to the oxygen atom of the 
threonine side chain. The Thr-33 glycosyl moiety can be 
NeuAcO2->3GalB1->3GalNac, or 3GalB1->3GalNac. 5C10 
can bind to a IIICS sequence that overlaps with the FDC-6 
hexapeptide. X18A4 can bind to a IIICS sequence different 
than the hexapeptide bound by FDC-6. 

0326 EDB can contain one or more N-linked glycosy 
lation sites. IIICS can contain one or more O-linked glyco 
sylation sites and from 1 to 6 or about 6 N-linked glycosy 
lation Sites. 
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0327 EDA can bind to Of integrin and Cof integrin. 
The amino acid sequence EDGIHEL of EDA (EDA amino 
acids 40-46) can bind to C.B. integrin and Olof integrin. 
IIICS can bind to O?3 integrin, C.B., integrin and heparin. 
The V95 splice variant of IIICS can bind to heparin. CS1 and 
CS5 of IIICS can bind to C. B. integrin and O?37 integrin. 
The IIICS amino acid sequence LDV (IIICS amino acids 
20-22) can bind to C.f3 integrin and C.B., integrin. The 
IIICS amino acid sequence REDV (IIICS amino acids 
100-103) can bind to C. B. integrin and O?37 integrin. 
0328) 
0329. Oncofetal fibronectin can be detected according to 
a variety of properties of oncofetal fibronectin. One method 
for identifying oncofetal fibronectin is by characteristic 
proteolysis patterns, including protein fragments with char 
acteristic masses and/or binding properties. Masses of frag 
ments can be measured by any of a variety of methods 
known in the art or provided elsewhere herein; an exemplary 
mass measurement method is mass Spectrometry. 

c. Proteolysis of Oncofetal Fibronectin 

0330. One exemplary proteolysis pattern can be gener 
ated using trypsin. Trypsin digest of oncofetal fibronectin 
can yield trypsin fragments that are 235 kDa, 200 kDa, 160 
kDa, 120 kDa, 65 kDa and/or 55 kDa. Typically, each of 
these six trypsin fragments binds to the antibody FDC-6. In 
one example, trypsin fragments from oncofetal fibronectin 
can be 200 kDa, 120 kDa or 55 kDa, where each Smaller 
fragment represents a product of further trypsin cleavage of 
a larger fragment. In another example, trypsin fragments 
from an oncofetal fibronectin can be 235 kDa, 160 kDa or 
65 kDa, where each Smaller fragment represents a product of 
further trypsin cleavage of a larger fragment. 
0331 Another exemplary proteolysis pattern can be gen 
erated using cathepsin D. Cathepsin D digest of oncofetal 
fibronectin can yield fragments of 110 kDa and/or 85 kDa. 
Typically these two cathepsin D fragments can bind to the 
antibody FDC-6. 
0332 Another exemplary proteolysis pattern can be gen 
erated using thermolysin. Thermolysin digest of oncofetal 
fibronectin can yield fragments of 120 kDa, 85 kDa and/or 
35 kDa. Typically the 0.120 kDa and 85 kDa can bind to the 
antibody BC-1 and the 85 kDa fragment represents a product 
of further thermolysin cleavage of the 120 kDa fragment. 
0333 Another exemplary proteolysis pattern can be gen 
erated using Achromobacter protease I. Achromobacter pro 
tease I digest of oncofetal fibronectin can yield a 14 kDa 
fragment, where this fragment typically can bind to the 
antibody FDC-6. 

D. Use of Oncofetal Fibronectin as a Biological Marker 
0334) Detection of an oncofetal fibronectin indicating 
molecule Serves as a biological marker for a variety of 
current or future health conditions Such as general health 
State, cancer, pregnancy and delivery. Any of the uses of 
oncofetal fibronectin as a biological marker provided herein 
can be performed using any of Sample types provided herein 
or known in the art and in conjunction with any of the 
oncofetal fibronectin indicating molecule detection methods 
provided herein or known in the art. For example, any of a 
variety of Samples can be measured for the presence of an 
oncofetal fibronectin indicating molecule, including, but not 
limited to tissue samples, organ Samples, urine, lymph, 
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blood, plasma, Serum, Saliva, cervical fluid, cervicovaginal 
fluid, vaginal fluid, breast fluid, breast milk, Synovial fluid, 
Semen, Seminal fluid, Stool, Sputum, cerebral Spinal fluid, 
tears, mucus, interstitial fluid, follicular fluid, amniotic fluid, 
aqueous humor, Vitreous humor, peritoneal fluid, ascites, 
Sweat, lymphatic fluid, lung Sputum and lavage. Further, any 
of a variety of methods provided herein or otherwise known 
in the art for detecting an oncofetal fibronectin indicating 
molecule in a Sample can be used, including, but not limited 
to, dot blot analysis, western blot analysis, northern blot 
analysis, Southern blot analysis, RT-PCR methods, mass 
Spectrometric methods, Sandwich assayS Such as test Strip 
based Sandwich assays, ELISA methods, fluorescence polar 
ization methods, FRET methods and flow cytometry meth 
ods. Selection of any particular any particular method for 
detecting an oncofetal fibronectin indicating molecule is a 
matter of design choice, where one skilled in the art can 
Select an appropriate assay or detection (e.g., PCR, mass 
spectrometry, Sandwich assay) based upon the nature (e.g., 
protein, nucleic acid) of the oncofetal fibronectin indicating 
molecule to be detected. Similarly, Selection of a particular 
Sample type can be a matter of choice to one skilled in the 
art, and can be based on any of a variety of criteria, for 
example, based on the relevance of the Sample type to the 
diagnostic purpose, on the ease of Sample collection or 
handling or on the detection method to be used. 
0335 A sample or Subject can be categorized according 
to the presence and/or amount of an oncofetal fibronectin 
indicating molecule measured. Categorization of an oncofe 
tal fibronectin indicating molecule measurement can vary 
according to a variety of factors known to one skilled in the 
art, including the tissue or fluid Sampled, the Sample type, 
the detection method, the age, gender or biological State 
(e.g., pregnant or not pregnant) of a Subject. 
0336. In Some cases a measurement is considered posi 
tive for oncofetal fibronectin when any oncofetal fibronectin 
indicating molecule is detected in a Sample. In other cases, 
a measurement is considered positive for oncofetal fibronec 
tin when the presence of an oncofetal fibronectin indicating 
molecule in a Sample is equal to or above one or more 
threshold levels. In one example, a threshold level of 
oncofetal fibronectin protein in a buffer-treated cervicovagi 
nal Sample assayed using a test Strip can be 50 ng/mL. In 
another example, a threshold level for oncofetal fibronectin 
protein in a buffer-treated cervicovaginal Sample assayed 
using a test Strip can be 150 ng/mL. 

0337. In embodiments that compare the amount of an 
oncofetal fibronectin indicating molecule in a Sample to a 
threshold level, the threshold level can be the amount of 
oncofetal fibronectin indicating molecule present in an 
unmodified Sample, or the threshold level can be the amount 
of oncofetal fibronectin indicating molecule present in a 
modified Sample (e.g., the concentration of an oncofetal 
fibronectin indicating molecule of a cervicovaginal Swab 
sample after mixture with a buffer solution). Reference 
herein to the level of an oncofetal fibronectin indicating 
molecule in a Sample or the threshold level of an oncofetal 
fibronectin indicating molecule typically refers to the level 
of an oncofetal fibronectin indicating molecule in a modified 
Sample. For example, Some oncofetal fibronectin indicating 
molecule measurements, Such as measurement of an oncofe 
tal fibronectin indicating molecule in a cervicovaginal Swab 
Sample, are known in the art according to the Sample 
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modified form; thus, oncofetal fibronectin indicating mol 
ecule levels and threshold levels for a cervicovaginal Swab 
Sample typically refer to the Sample modified level. 
0338. In some embodiments, the measured amount of an 
oncofetal fibronectin indicating molecule can be compared 
to one or more thresholds. Typically, an oncofetal fibronectin 
indicating molecule concentration in the Sample equal to or 
above a threshold level indicates that the sample is oncofetal 
fibronectin positive. In one embodiment, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 50 ng/ml or more (or 500 ng/ml untreated 
Swab Sample or more), or about 50 ng/ml or more (or about 
500 ng/mluntreated Swab sample or more) indicates that the 
Sample is oncofetal fibronectin positive. Typically, an 
oncofetal fibronectin indicating molecule concentration in 
the sample below a threshold level indicates that the sample 
is oncofetal fibronectin negative. In one embodiment, an 
oncofetal fibronectin indicating molecule concentration in a 
buffer-treated cervicovaginal Swab sample of less than 50 
ng/ml (or less than 500 ng/ml untreated Swab Sample), or 
about 50 ng/ml (or less than about 500 ng/mluntreated Swab 
Sample) indicates that the sample is oncofetal fibronectin 
negative. 
0339 Different sample types can have different threshold 
levels. Provided herein, different sample types also can have 
related threshold levels. For example, the amount of an 
oncofetal fibronectin indicating molecule in a cervicovagi 
nal Swab sample collected from the portion of the vagina 
below the posterior fornix, such as the lower third of the 
vagina, can be one-third or about one-third the amount of an 
oncofetal fibronectin indicating molecule in a cervicovagi 
nal Swab of the posterior fornix collected from the same 
Subject. Accordingly, in methods provided herein in which 
the level of an oncofetal fibronectin indicating molecule in 
a Sample is compared to a threshold level, the threshold level 
for a Swab of the lower portion of the vagina, Such as the 
lower third of the vagina, can be one-third or about one-third 
of the threshold level for a Swab of the posterior fornix. For 
example, when the threshold level for a buffer-treated Swab 
of the posterior fornix is 60 ng/ml (or 600 ng/ml for an 
untreated sample), or about 60 ng/ml (or about 600 ng/ml for 
an untreated sample), the threshold level of a buffer-treated 
Swab of the lower portion of the vagina Such as the lower 
third of the vagina can be 20 ng/ml (or 200 ng/ml for an 
untreated sample), or about 20 ng/ml (or about 200 ng/ml for 
an untreated sample). Similarly, when the threshold level for 
a buffer-treated Swab of the posterior fornix is 300 ng/ml (or 
3000 ng/ml for an untreated sample), 200 ng/ml (or 2000 
ng/ml for an untreated sample), 150 ng/ml (or 1500 ng/ml 
for an untreated sample), 100 ng/ml (or 1000 ng/ml for an 
untreated sample), 50 ng/ml (or 500 ng/ml for an untreated 
sample), 30 ng/ml (or 300 ng/ml for an untreated sample), 15 
ng/ml (or 150 ng/ml for an untreated Sample) or 10 ng/ml (or 
100 ng/ml for an untreated sample), the threshold level of a 
buffer-treated Swab of the lower portion of the vagina Such 
as the lower third of the vagina can respectively be 100 
ng/ml (or 1000 ng/ml for an untreated sample), 60-70 ng/ml 
(or 600-700 ng/ml for an untreated sample), 50 ng/ml (or 
500 ng/ml for an untreated sample), 30-40 ng/ml (or 300 
400 ng/ml for an untreated sample), 15-20 ng/ml (or 150 
200 ng/ml for an untreated sample), 10 ng/ml (or 100 ng/ml 
for an untreated Sample), 5 ng/ml (or 50 ng/ml for an 
untreated sample) or 3-4 ng/ml (or 30-40 ng/ml for an 
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untreated sample). Similarly, when the threshold level for a 
buffer-treated Swab of the posterior fornix is about 300 
ng/ml (or about 3000 ng/ml for an untreated sample), about 
200 ng/ml (or about 2000 ng/ml for an untreated sample), 
about 150 ng/ml (or about 1500 ng/ml for an untreated 
sample), about 100 ng/ml (or about 1000 ng/ml for an 
untreated sample), about 50 ng/ml (or about 500 ng/ml for 
an untreated sample), about 30 ng/ml (or about 300 ng/ml 
for an untreated sample), about 15 ng/ml (or about 150 
ng/ml for an untreated Sample) or about 10 ng/ml (or about 
100 ng/ml for an untreated sample), the threshold level of a 
buffer-treated Swab of the lower portion of the vagina Such 
as the lower third of the vagina can respectively be about 
100 ng/ml (or about 1000 ng/ml for an untreated sample), 
about 60-70 ng/ml (or about 600-700 ng/ml for an untreated 
sample), about 50 ng/ml (or about 500 ng/ml for an 
untreated sample), about 30-40 ng/ml (or about 300-400 
ng/ml for an untreated Sample), about 15-20 ng/ml (or about 
150-200 ng/ml for an untreated sample), about 10 ng/ml (or 
about 100 ng/ml for an untreated Sample), about 5 ng/ml (or 
about 50 ng/ml for an untreated Sample) or about 3-4 ng/ml 
(or about 30-40 ng/ml for an untreated sample). 
0340. In another example, the amount of an oncofetal 
fibronectin indicating molecule in a urine Sample can be 
one-tenth or about one-tenth the amount of an oncofetal 
fibronectin indicating molecule in a cervicovaginal Swab of 
the posterior fornix collected from the same Subject. Accord 
ingly, in methods provided herein in which the level of an 
oncofetal fibronectin indicating molecule in a sample is 
compared to a threshold level, the threshold level for a urine 
Sample can be one-tenth or about one-tenth of the threshold 
level for a Swab of the posterior fornix. For example, when 
the threshold level for a buffer-treated Swab of the posterior 
fornix is 60 ng/ml (or 600 ng/ml for an untreated sample) or 
about 60 ng/ml (or about 600 ng/ml for an untreated 
sample), the threshold level of a buffer-treated Swab of the 
lower portion of the vagina such as the lower third of the 
vagina can be 6 ng/ml (or 60 ng/ml for an untreated Sample) 
or about 6 ng/ml (or about 60 ng/ml for an untreated 
sample). Similarly, when the threshold level for a buffer 
treated Swab of the posterior fornix is 300 ng/ml (or 3000 
ng/ml for an untreated sample), 200 ng/ml (or 2000 ng/ml 
for an untreated sample), 150 ng/ml (or 1500 ng/ml for an 
untreated sample), 100 ng/ml (or 1000 ng/ml for an 
untreated sample), 50 ng/ml (or 500 ng/ml for an untreated 
sample), 30 ng/ml (or 300 ng/ml for an untreated sample), 15 
ng/ml (or 150 ng/ml for an untreated Sample) or 10 ng/ml (or 
100 ng/ml for an untreated sample), the threshold level of a 
urine sample can respectively be 30 ng/ml (or 300 ng/ml for 
an untreated Sample), 20 ng/ml (or 200 ng/ml for an 
untreated Sample), 15 ng/ml (or 150 ng/ml for an untreated 
Sample), 10 ng/ml (or 100 ng/ml for an untreated Sample), 5 
ng/ml (or 50 ng/ml for an untreated Sample), 3 ng/ml (or 30 
ng/ml for an untreated Sample), 1.5 ng/ml (or 15 ng/ml for 
an untreated Sample) or 1 ng/ml (or 10 ng/ml for an 
untreated sample). Similarly, when the threshold level for a 
buffer-treated Swab of the posterior fornix is about 300 
ng/ml (or about 3000 ng/ml for an untreated sample), about 
200 ng/ml (or about 2000 ng/ml for an untreated sample), 
about 150 ng/ml (or about 1500 ng/ml for an untreated 
sample), about 100 ng/ml (or about 1000 ng/ml for an 
untreated sample), about 50 ng/ml (or about 500 ng/ml for 
an untreated sample), about 30 ng/ml (or about 300 ng/ml 
for an untreated sample), about 15 ng/ml (or about 150 
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ng/ml for an untreated Sample) or about 10 ng/ml (or about 
100 ng/ml for an untreated sample), the threshold level of a 
urine sample can respectively be about 30 ng/ml (or about 
300 ng/ml for an untreated sample), about 20 ng/ml (or 
about 200 ng/ml for an untreated Sample), about 15 ng/ml 
(or about 150 ng/ml for an untreated sample), about 10 
ng/ml (or about 100 ng/ml for an untreated Sample), about 
5 ng/ml (or about 50 ng/ml for an untreated Sample), about 
3 ng/ml (or about 30 ng/ml for an untreated Sample), about 
1.5 ng/ml (or about 15 ng/ml for an untreated Sample) or 
about 1 ng/ml (or about 10 ng/ml for an untreated Sample). 

0341 In another embodiment, a threshold oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample is 150 ng/ml (or 1500 ng/ml untreated Swab 
sample) or about 150 ng/ml (or about 1500 ng/ml untreated 
Swab Sample), where a measured amount in a Subjects 
sample at or above the 150 ng/ml threshold indicates that the 
Sample is oncofetal fibronectin positive and a measured 
amount in a subjects sample below the 150 ng/ml threshold 
indicates that the Sample is oncofetal fibronectin negative. 

0342 Exemplary threshold values for buffer-treated 
Samples that can indicate different likelihoods of imminent 
or pre-term delivery include 50 ng/ml, 150 ng/ml, 200 
ng/ml, 300 ng/ml, 500 ng/ml, 750 ng/ml and 1000 ng/ml, or 
about 50 ng/ml, about 150 ng/ml, about 200 ng/ml, about 
300 ng/ml, about 500 ng/ml, about 750 ng/ml and about 
1000 ng/ml. Exemplary threshold values for untreated 
Samples that can indicate different likelihoods of imminent 
or pre-term delivery include 500 ng/ml, 1500 ng/ml, 2000 
ng/ml, 3000 ng/ml, 5000 ng/ml, 7500 ng/ml and 10000 
ng/ml, or about 500 ng/ml, about 1500 ng/ml, about 2000 
ng/ml, about 3000 ng/ml, about 5000 ng/ml, about 7500 
ng/ml and about 10000 ng/ml. 

0343. In other cases, multi-tiered thresholds can be 
applied to the oncofetal fibronectin indicating molecule 
measurement, where multi-tiered thresholds include two or 
more threshold levels, where each larger threshold level 
indicates a separate health State categorization; for example 
each larger threshold level can indicate a more Severe health 
problem, an increased likelihood of imminent delivery, 
increased certainty of delivery date, or increased aggressive 
neSS of a tumor. An exemplary multi-tiered threshold is a 
two-tiered threshold for oncofetal fibronectin protein, where 
the lower threshold is 50 ng/mL and the higher threshold is 
150 ng/mL for buffer-treated samples. Another exemplary 
multi-tiered threshold contains two threshold levels where 
the lower threshold level is 500 ng/mL and the higher 
threshold level is 1500 ng/mL for untreated samples. 
Another exemplary multi-tiered threshold contains two 
threshold levels where the lower threshold level is 50 ng/mL 
and the higher threshold level is 200 ng/mL for buffer 
treated Samples. An exemplary multi-tiered threshold con 
tains two threshold levels where the lower threshold level is 
500 ng/mL and the higher threshold level is 2000 ng/mL for 
untreated Samples. Another exemplary multi-tiered thresh 
old contains two threshold levels where the lower threshold 
level is 50 ng/mL and the higher threshold level is 300 
ng/mL for buffer-treated Samples. An exemplary multi-tiered 
threshold contains two threshold levels where the lower 
threshold level is 500 ng/mL and the higher threshold level 
is 3000 ng/mL for untreated samples. 
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0344) In some embodiments, the threshold level can vary 
over time, for example, as a function of the gestation period 
of pregnancy, the progression of disease, or the age of the 
Subject. The varying threshold level can be expressed as a 
threshold curve where the threshold level of an oncofetal 
fibronectin indicating molecule varies as a function of time 
(e.g., week of pregnancy term). In Some cases, a threshold 
level can decrease with increasing time, Such as, for 
example, in weeks 12 to 20 of a pregnancy. In other cases, 
a threshold level can increase with increasing time, Such as 
for example, Over the progression of a cancerous condition. 
Thus, in one example, a measured amount of an oncofetal 
fibronectin indicating molecule can be classified as greater 
than a threshold level or less than a threshold level, depend 
ing on the point along a defined time period that the Sample 
was collected. Similarly two or more threshold levels can 
vary over time, resulting in two or more threshold curves 
that each Separate different health categories. The two or 
more threshold levels can increase with increasing time or 
can decrease with increasing time. Thus, in one example, a 
measured amount of an oncofetal fibronectin indicating 
molecule can be differently categorized depending on the 
point along a defined time period that the Sample was 
collected. 

0345 Thus, provided herein are methods for categorizing 
the health State of a Subject, by measuring the amount of an 
oncofetal fibronectin indicating molecule in a Sample and 
comparing the amount to two or more threshold levels or 
curves, where a measured amount below the lowest thresh 
old indicates a more favorable health State and a measured 
amount higher than respectively higher threshold levels 
indicates increasingly less favorable health State, or increas 
ingly unfavorable health problems. 
0346. In some embodiments, one or more threshold lev 
els or one or more threshold curves applied to a measured 
amount in a Subject's Sample can be determined according 
to any of a variety of Subject-specific factors. In one 
example, a Subject-specific factor can be the measured 
amount of one or more Samples from a Subject. In Some 
instances, a single Sample measurement can be used to 
define one or more Subject-specific threshold levels or one or 
more Subject-specific threshold curves. A Single Sample 
measurement can be used, for example, to modify one or 
more pre-defined threshold levels or one or more threshold 
curves. For example, a measured Sample amount can be 
compared to the mean or median normal amount and the 
ratio of the Sample amount:normal amount can be applied to 
one or more pre-defined threshold levels or one or more 
threshold curves to either increase or decrease the levels or 
curves (e.g., a Sample amount that is twice the normal 
amount can be applied to double one or more Standard 
threshold levels or curves). 
0347 In some instances, the rate of change of the amount 
of an oncofetal fibronectin indicating molecule in a particu 
lar Sample type (e.g., cervicovaginal Swab) from a Subject 
can be used to identify a Sample as oncofetal fibronectin 
positive or negative, or to categorize the Sample into two or 
more populations. The rate of change of the amount of an 
oncofetal fibronectin indicating molecule in a type of Sample 
can indicate a stable, increasing or decreasing amount of 
oncofetal fibronectin indicating molecule in a Sample. In 
Some cases, when the rate of change is equal to or greater 
than one or more threshold rates, the rate of change can be 
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categorized according to the highest threshold rate less than 
or equal to the rate of change measured in the Samples. 
Exemplary rates of change include an increase of 10% or 
more per week, an increase of 20% or more per week, an 
increase of 30% or more per week, an increase of 40% or 
more per week, an increase of 50% or more per week, an 
increase of 60% or more per week, an increase of 70% or 
more per week, an increase of 80% or more per week, an 
increase of 90% or more per week, or an increase of 100% 
or more per week. In other cases, the measured rate of 
change can be compared to one or more threshold curves or 
one or more threshold rates of change and a measured rate 
of change can be categorized according to the highest Slope 
of a threshold curve or the highest rate equal to or less than 
the measured rate of change over the same time period. 
0348. Additional factors also can be applied to increase 
or decrease one or more pre-defined threshold levels, one or 
more threshold curves, or one or more threshold rates of 
change. Such additional factors can include other health 
State markers, for example, overall health markers, cancer 
markers, pregnancy or delivery markers, or genetic markers, 
as are exemplified herein or otherwise known in the art. 
0349 Also provided herein, methods for indicating 
health State of a Subject can include measurement of an 
oncofetal fibronectin indicating molecule in a Sample and 
also can include consideration of one or more other health 
markers. Health markers can include any of a variety of 
known markers, including markers related to overall health, 
pregnancy or delivery markers, or cancer or tumor markers. 
Any of a variety of markers related to overall health are 
known in the art or are provided elsewhere herein, exem 
plary markers include, but are not limited to, blood pressure, 
pulse, body weight, health history, family history or Sample 
tests. A variety of detectable tumor markers are known in the 
art or are provided elsewhere herein, exemplary markers 
include, but are not limited to, AE1/AE3, BCA-225, Cathe 
spin D, E-Cadherin, Epidermal Growth Factor Receptor 
(EGFR), Estrogen receptor (ER), Gross Cystic Disease Fluid 
Protein 15 (GCDFP-15), HOX-B3, Ki-67, p.65, Progester 
one Receptor (PR), Retinoblastoma (Rb) and Transglutami 
nase K(TGK), p21, DCC, NF-1, NF-2, BRCA-3, p16, FHIT, 
WT-1, MEN-I, MEN-IIa, MEN-IIb, VHL, FCC, MCC, raf, 
erb, Src, fms, jun, trk, ret, gsp, hist, bcr/ab1, p53, c-erbB2, 
c-myc, MUC1, BRCA1, BRCA2, Her-2/neu, bcl-2, bax, 
PSA, CYFRA 21-1, PTH-RP, CA125, CEA gene family 
members, pro-gastrin, gastrin G17, gastrin G34, CA 19-9., 
CA 15-3, CA 27-29, CA 72-4, APC, SCC, HPV subtypes, 
TK, alphaFP, p62, Kallikrein, ras, Vasopressin, gastrin 
releasing peptide, annexin I, annexin II, Hu and KOC. A 
variety of markers associated with pregnancy or delivery are 
known in the art or are provided elsewhere herein, exem 
plary markers include, but are not limited to, multiple fetus 
gestations, incompetent cervix, uterine anomalies, polyhy 
dramnios, previous pre-term rupture of membranes or pre 
term labor, pre-eclampsia, first trimester vaginal bleeding, 
little or no antenatal care, cervical length, Bishop Score, 
effacement, parity (i.e., previous vaginal delivery by the 
Subject), cervical dilation, gestational age, body mass index 
(BMI), station, consistency, transvaginal ultrasound, digital 
examination, maternal obesity, fetus size, maternal age, 
previous post-date delivery, gender of fetus, particular 
genetic disorders, fetal anomalies, abnormal placental for 
mation, maternal infectious disease, endocrine disorder, 
cardiovascular renal hypertension, autoimmune and other 
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immunologic disease, malnutrition and Symptoms Such as 
abdominal pain, low backache, passage of cervical mucus 
and contractions. Methods of indicating health State of a 
Subject that include measurement of an oncofetal fibronectin 
indicating molecule in a Sample and also consideration of 
one or more other health markers are known in the art, 
including decision Support Systems. In one example, a 
decision Support System, Such as a neural network can 
analyze patient data or information, typically patient history 
or clinical data, to guide further testing or treatment of a 
subject. (see, U.S. Pat. Nos. 6,678,669 and 6,267,722). 
0350) 1. Pregnancy Indications 
0351. The present methods and probes can be used to 
determine whether a pregnant woman is at risk of pre-term, 
impending and/or imminent delivery, to predict delivery 
date, to predict maintenance of pregnancy, for use in meth 
ods of preventing pre-term delivery, or for use in inducing 
delivery. 

0352 Oncofetal fibronectin (onfFN) can contain a fetal 
restricted antigen and can be found in placenta, amniotic 
fluid and fetal connective tissue. The presence of an oncofe 
tal fibronectin indicating molecule, for example, in cervico 
vaginal fluid Samples in Subjects after week 12 of pregnancy, 
is associated with a risk of impending delivery, including 
Spontaneous abortions (12-20 weeks), pre-term delivery 
(20-37 weeks), term (37-42 weeks) and post-date delivery 
(after 42 weeks), in pregnant women. In addition, the 
presence of an oncofetal fibronectin indicating molecule, for 
example, in a cervicovaginal Sample, provides a method for 
determining increased risk of labor and fetal membrane 
rupture after week 20 of pregnancy. Indication of rupture of 
the amniotic membrane is important in distinguishing true 
and false labor and when the rupture is Small and the Volume 
of amniotic liquid escaping is Small, the rupture is often 
undetermined. The methods and Systems herein provide a 
manner to reliably assess the risk of pregnancy and delivery 
related conditions. 

0353 Any of a variety of samples can be used for 
pregnancy-related indications, where exemplary Samples 
include blood, plasma, Serum, interstitial fluid, urine, cervi 
covaginal lavage, cervicovaginal Swab, Swab of the lower 
portion of the vagina, Swab of the lower third of the vagina, 
Swab of the labia, passive cervicovaginal fluid collection, or 
other collection of cervical fluid and/or vaginal fluid. For 
example, the Sample can be a cervicovaginal Swab. For 
pregnancy-related indications, any of a variety of methods 
provided herein or otherwise known in the art for detecting 
an oncofetal fibronectin indicating molecule in a Sample can 
be used, including, but not limited to, dot blot analysis, 
western blot analysis, northern blot analysis, Southern blot 
analysis, RT-PCR methods, mass spectrometric methods, 
Sandwich assayS. Such as test Strip-based Sandwich assays 
and ELISA methods. For example, a test Strip containing 
mobilizable mouse anti-oncofetal fibronectin antibody con 
jugated to a blue lateX particle and polyclonal anti-human 
fibronectin antibody immobilized to the test strip, can be 
used to detect oncofetal fibronectin protein in conjunction 
with pregnancy-related indications. 

0354) Low or undetectable amounts of an oncofetal 
fibronectin indicating molecule indicate decreased risk of 
pre-term, impending and/or imminent delivery, decrease the 
ability to predict delivery date, predict increased likelihood 
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of maintaining pregnancy, indicate decreased benefit from 
using methods of preventing pre-term delivery, or indicate 
decreased likelihood of Success in inducing delivery. The 
methods provided herein can be Sensitive and Specific and 
have a high negative predictive value. For example, a large 
percentage of Subjects who do not deliver early, who have a 
less certain predicted delivery date, who maintain preg 
nancy, who do not require methods of preventing pre-term 
delivery, or with leSS Successful induction outcomes, have 
low oncofetal fibronectin indicating molecule values. AS 
Such, the test is an effective Screening procedure for preg 
nant WOmen. 

0355. In one embodiment, an elevated amount of an 
oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman indicates that the woman 
has an increased risk of pre-term, impending and/or immi 
nent delivery, increased accuracy in predicted delivery date, 
decreased likelihood of maintaining pregnancy, increased 
benefit from using methods of preventing pre-term delivery, 
or increased likelihood of SucceSS in inducing delivery, 
relative to women with a lower level. For example, an 
amount of an oncofetal fibronectin indicating molecule 
detected in the Sample from a pregnant woman at or near a 
full 39-week term who will soon deliver is elevated over the 
level for pregnant women at or near a full 39-week term who 
will not Soon deliver. In another example an amount of an 
oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman beyond full term who will 
Soon deliver is elevated over the level for pregnant women 
beyond a full term who will not soon deliver. In another 
example, an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman 
with an increased risk of pre-term delivery is elevated over 
the level for pregnant women at the Same Stage of gestation 
with a decreased risk of pre-term delivery. In another 
example, an amount of an oncofetal fibronectin indicating 
molecule in the Sample from a pregnant woman whose 
delivery date can be more accurately predicted is elevated 
over the level for pregnant women whose delivery date is 
less accurately predicted. In another example, an amount of 
an oncofetal fibronectin indicating molecule in the Sample 
from a pregnant woman with an increased likelihood of 
maintaining her pregnancy is lower than the level for 
pregnant women with a decreased likelihood of maintaining 
their pregnancy. In another example, an amount of an 
oncofetal fibronectin indicating molecule in the Sample from 
a pregnant woman with a decreased benefit from methods of 
preventing pre-term delivery is lower than the level for 
pregnant women with an increased benefit from methods of 
preventing pre-term delivery. In another example, the 
amount of an oncofetal fibronectin indicating molecule in 
the sample from a pregnant woman with an increased 
likelihood of Successful induction is elevated over the level 
for pregnant women with a decreased likelihood of Success 
ful induction. 

0356. In some embodiments, the measured amount of an 
oncofetal fibronectin indicating molecule can be compared 
to one or more thresholds. Typically, an oncofetal fibronectin 
indicating molecule concentration in the Sample equal to or 
above a threshold level indicates that the sample is oncofetal 
fibronectin positive. In one embodiment, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 50 ng/ml or more (or 500 ng/ml untreated 
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Swab sample or more) or about 50 ng/ml or more (or about 
500 ng/ml untreated Swab Sample or more) indicates a 
pregnant woman has an increased risk of pre-term, impend 
ing and/or imminent delivery, has an increased accuracy of 
delivery date, has an increased likelihood of maintaining her 
pregnancy, has a decreased benefit from methods of pre 
venting pre-term delivery, or has an increased likelihood of 
Success in inducing delivery. 
0357. In another embodiment, a lower amount of an 
oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman indicates that the woman 
has a decreased risk of pre-term, impending and/or immi 
nent delivery, decreased accuracy in predicted delivery date, 
increased likelihood of maintaining pregnancy, decreased 
benefit from using methods of preventing pre-term delivery, 
or decreased likelihood of Success in inducing delivery, 
relative to women with an elevated level. For example, an 
amount of an oncofetal fibronectin indicating molecule 
detected in the Sample from a pregnant woman at or near a 
full 39-week term who will not soon deliver is lower than the 
level for pregnant women at or near a full 39-week term who 
will Soon deliver. In another example an amount of an 
oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman beyond full term who will 
not Soon deliver is lower than the level for pregnant women 
beyond a full term who will soon deliver. In another 
example, an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman 
with a decreased risk of pre-term delivery is lower than the 
level for pregnant women at the same Stage of gestation with 
an increased risk of pre-term delivery. In another example, 
an amount of an oncofetal fibronectin indicating molecule in 
the Sample from a pregnant woman whose delivery date can 
be less accurately predicted is lower than the level for 
pregnant women whose delivery date is more accurately 
predicted. In another example, an amount of an oncofetal 
fibronectin indicating molecule in the Sample from a preg 
nant woman with a decreased likelihood of maintaining her 
pregnancy is elevated over the level for pregnant women 
with an increased likelihood of maintaining their pregnancy. 
In another example, an amount of an oncofetal fibronectin 
indicating molecule in the Sample from a pregnant woman 
with an increased benefit from methods of preventing pre 
term delivery is elevated over the level for pregnant women 
with a decreased benefit from methods of preventing pre 
term delivery. In another example, the amount of an oncofe 
tal fibronectin indicating molecule in the Sample from a 
pregnant woman with a decreased likelihood of Successful 
induction is lower than the level for pregnant women with an 
increased likelihood of Successful induction. 

0358 Typically, an oncofetal fibronectin indicating mol 
ecule concentration in the Sample below a threshold level 
indicates that the Sample is oncofetal fibronectin negative. In 
one embodiment, an oncofetal fibronectin indicating mol 
ecule, Such as oncofetal fibronectin protein, concentration in 
a buffer-treated cervicovaginal Swab sample of less than 50 
ng/ml (or less than 500 ng/ml untreated Swab Sample) or 
about 50 ng/ml (or less than about 500 ng/mluntreated Swab 
Sample) indicates a pregnant woman has a decreased risk of 
pre-term, impending and/or imminent delivery, has a 
decreased accuracy of delivery date, has a decreased like 
lihood of maintaining her pregnancy, has an increased 
benefit from methods of preventing pre-term delivery, or has 
a decreased likelihood of Success in inducing delivery. 
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0359. In another embodiment, multi-tiered thresholds can 
be applied to the oncofetal fibronectin indicating molecule 
measurement, where multi-tiered thresholds can include two 
or more thresholds, where each larger threshold indicates a 
further increased risk of pre-term, impending and/or immi 
nent delivery, increased accuracy in predicted delivery date, 
decreased likelihood of maintaining pregnancy, increased 
benefit from using methods of preventing pre-term delivery, 
or increased likelihood of SucceSS in inducing delivery, 
relative to each lower threshold. An exemplary multi-tiered 
threshold contains two threshold levels where the lower 
threshold level is 50 ng/mL and the higher threshold level is 
150 ng/mL for buffer-treated samples. An exemplary multi 
tiered threshold contains two threshold levels where the 
lower threshold level is 500 ng/mL and the higher threshold 
level is 1500 ng/mL for untreated samples. Another exem 
plary multi-tiered threshold contains two threshold levels 
where the lower threshold level is 50 ng/mL and the higher 
threshold level is 200 ng/mL for buffer-treated samples. An 
exemplary multi-tiered threshold contains two threshold 
levels where the lower threshold level is 500 ng/mL and the 
higher threshold level is 2000 ng/mL for untreated samples. 
Another exemplary multi-tiered threshold contains two 
threshold levels where the lower threshold level is 50 ng/mL 
and the higher threshold level is 300 ng/mL for buffer 
treated Samples. An exemplary multi-tiered threshold con 
tains two threshold levels where the lower threshold level is 
500 ng/mL and the higher threshold level is 3000 ng/mL for 
untreated Samples. 
0360. In accordance with the methods that include multi 
tiered thresholds, methods are provided herein for classify 
ing a Sample, by measuring the amount of an oncofetal 
fibronectin indicating molecule in a Sample and comparing 
the sample to two or more thresholds, where classification in 
each larger threshold indicates a further increased risk of 
pre-term, impending and/or imminent delivery, increased 
accuracy in predicted delivery date, decreased likelihood of 
maintaining pregnancy, increased benefit from using meth 
ods of preventing pre-term delivery, or increased likelihood 
of Success in inducing delivery, relative to each lower 
threshold. 

0361. Also provided herein, methods for pregnancy and 
delivery-related indications can include measurement of an 
oncofetal fibronectin indicating molecule in a Sample and 
also can include consideration of one or more other preg 
nancy or delivery markers. A variety of markers associated 
with pregnancy or delivery are known in the art or are 
provided elsewhere herein, exemplary markers include, but 
are not limited to, multiple fetus gestations, incompetent 
cervix, uterine anomalies, polyhydramnios, previous pre 
term rupture of membranes or pre-term labor, pre-eclampsia, 
first trimester vaginal bleeding, little or no antenatal care, 
cervical length, Bishop score, effacement, parity (i.e., pre 
vious vaginal delivery by the Subject), cervical dilation, 
gestational age, body mass index (BMI), Station, consis 
tency, transvaginal ultrasound, digital examination, maternal 
obesity, fetus size, maternal age, previous post-date delivery, 
gender of fetus, particular genetic disorders, fetal anomalies, 
abnormal placental formation, maternal infectious disease, 
endocrine disorder, cardiovascular renal hypertension, 
autoimmune and other immunologic disease, malnutrition 
and Symptoms Such as abdominal pain, low backache, 
passage of cervical mucus and contractions. Thus, provided 
herein are methods of determining risk of pre-term, impend 
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ing and/or imminent delivery, accuracy in predicted delivery 
date, likelihood of maintaining pregnancy, benefit from 
using methods of preventing pre-term delivery, or likelihood 
of Success in inducing delivery, where the methods include 
detecting an oncofetal fibronectin indicating molecule in a 
Sample and determining one or more additional pregnancy 
or delivery-related markers, where presence or higher 
amount of an oncofetal fibronectin indicating molecule and 
one or more pregnancy or delivery-related markers can 
indicate, relative to absence or lower amount of an oncofetal 
fibronectin indicating molecule and/or a positive result for 
one or more additional pregnancy or delivery-related mark 
ers, increased risk of pre-term, impending and/or imminent 
delivery, increased accuracy in predicted delivery date, 
decreased likelihood of maintaining pregnancy, increased 
benefit from using methods of preventing pre-term delivery, 
or increased likelihood of Success in inducing delivery. Also 
provided herein are methods of determining risk of pre-term, 
impending and/or imminent delivery, accuracy in predicted 
delivery date, likelihood of maintaining pregnancy, benefit 
from using methods of preventing pre-term delivery, or 
likelihood of SucceSS in inducing delivery, where the meth 
ods include detecting an oncofetal fibronectin indicating 
molecule in a Sample and determining one or more addi 
tional pregnancy or delivery-related markers, where absence 
or lower amount of an oncofetal fibronectin indicating 
molecule and one or more pregnancy or delivery-related 
markers can indicate, relative to presence or higher amount 
of an oncofetal fibronectin indicating molecule and/or a 
positive result for one or more additional pregnancy or 
delivery-related markers, decreased risk of pre-term, 
impending and/or imminent delivery, decreased accuracy in 
predicted delivery date, increased likelihood of maintaining 
pregnancy, decreased benefit from using methods of pre 
venting pre-term delivery, or decreased likelihood of Success 
in inducing delivery. 

0362 Methods of indicating health state of a subject that 
include measurement of an oncofetal fibronectin indicating 
molecule in a Sample and also consideration of one or more 
other pregnancy or delivery-related markers are known in 
the art, including decision Support Systems. In one example, 
a decision Support System, Such as a neural network can 
analyze patient data or information, typically patient history 
or clinical data, to guide further testing or treatment of a 
subject. (see, U.S. Pat. Nos. 6,678,669 and 6,267,722). 
0363 The methods can be performed for all pregnant 
Women following 12 weeks or about 12 weeks gestation 
until delivery. The present methods can be used for any 
pregnant woman after about 12 weeks, after about 13 weeks, 
after about 14 weeks, after about 15 weeks, after about 16 
weeks, after about 17 weeks, after about 18 weeks, after 
about 19 weeks, after about 20 weeks, after about 21 weeks, 
after about 22 weeks, after about 23 weeks, after about 24 
weeks, after about 25 weeks, after about 26 weeks, after 
about 27 weeks, after about 28 weeks, after about 29 weeks, 
after about 30 weeks, after about 31 weeks, after about 32 
weeks, after about 33 weeks, after about 34 weeks, after 
about 35 weeks, after about 36 weeks, after about 37 weeks, 
after about 38 weeks, after about 39 weeks, after about 40 
weeks, after about 41 weeks, after about 42 weeks, after 
about 43 weeks, after about 44 weeks, or after about 45 
weeks. 



US 2006/0O24757 A1 

0364 For example, the present methods can be used for 
any pregnant woman after about day 80, after about day 81, 
after about day 82, after about day 83, after about day 84, 
after about day 85, after about day 86, after about day 87, 
after about day 88, after about day 89, after about day 90, 
after about day 91, after about day 92, after about day 93, 
after about day 94, after about day 95, after about day 96, 
after about day 97, after about day 98, after about day 99, 
after about day 100, after about day 101, after about day 102, 
after about day 103, after about day 104, after about day 105, 
after about day 106, after about day 107, after about day 108, 
after about day 109, after about day 110, after about day 111, 
after about day 112, after about day 113, after about day 114, 
after about day 115, after about day 116, after about day 117, 
after about day 118, after about day 119, after about day 120, 
after about day 121, after about day 122, after about day 123, 
after about day 124, after about day 125, after about day 126, 
after about day 127, after about day 128, after about day 129, 
after about day 130, after about day 131, after about day 132, 
after about day 133, after about day 134, after about day 135, 
after about day 136, after about day 137, after about day 138, 
after about day 139, after about day 140, after about day 141, 
after about day 142, after about day 143, after about day 144, 
after about day 145, after about day 146, after about day 147, 
after about day 148, after about day 149, after about day 150, 
after about day 151, after about day 152, after about day 153, 
after about day 154, after about day 155, after about day 156, 
after about day 157, after about day 158, after about day 159, 
after about day 160, after about day 161, after about day 162, 
after about day 163, after about day 164, after about day 165, 
after about day 166, after about day 167, after about day 168, 
after about day 169, after about day 170, after about day 171, 
after about day 172, after about day 173, after about day 174, 
after about day 175, after about day 176, after about day 177, 
after about day 178, after about day 179, after about day 180, 
after about day 181, after about day 182, after about day 183, 
after about day 184, after about day 185, after about day 186, 
after about day 187, after about day 188, after about day 189, 
after about day 190, after about day 191, after about day 192, 
after about day 193, after about day 194, after about day 195, 
after about day 196, after about day 197, after about day 198, 
after about day 199, after about day 200, after about day 201, 
after about day 202, after about day 203, after about day 204, 
after about day 205, after about day 206, after about day 207, 
after about day 208, after about day 209, after about day 210, 
after about day 211, after about day 212, after about day 213, 
after about day 214, after about day 215, after about day 216, 
after about day 217, after about day 218, after about day 219, 
after about day 220, after about day 221, after about day 222, 
after about day 223, after about day 224, after about day 225, 
after about day 226, after about day 227, after about day 228, 
after about day 229, after about day 230, after about day 231, 
after about day 232, after about day 233, after about day 234, 
after about day 235, after about day 236, after about day 237, 
after about day 238, after about day 239, after about day 240, 
after about day 241, after about day 242, after about day 243, 
after about day 244, after about day 245, after about day 246, 
after about day 247, after about day 248, after about day 249, 
after about day 250, after about day 251, after about day 252, 
after about day 253, after about day 254, after about day 255, 
after about day 256, after about day 257, after about day 258, 
after about day 259, after about day 260, after about day 261, 
after about day 262, after about day 263, after about day 264, 
after about day 265, after about day 266, after about day 267, 
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after about day 268, after about day 269, after about day 270, 
after about day 271, after about day 272, after about day 273, 
after about day 274, after about day 275, after about day 276, 
after about day 277, after about day 278, after about day 279, 
after about day 280, after about day 182, after about day 282, 
after about day 283, after about day 284, after about day 285, 
after about day 286, after about day 287, after about day 288, 
after about day 289, after about day 290, after about day 291, 
after about day 292, after about day 293, after about day 294, 
after about day 295, after about day 296, after about day 297, 
after about day 298, after about day 299, after about day 300, 
after about day 301, after about day 302, after about day 303, 
after about day 304, after about day 305, after about day 306, 
after about day 307, after about day 308, after about day 309, 
after about day 310, after about day 311, after about day 312, 
after about day 313, after about day 314, or after about day 
315 of pregnancy. 

0365) 
0366 The methods provided herein can be used to deter 
mine the likelihood of pre-term delivery for a pregnant 
Subject. For example, a large percentage of Subjects who do 
not deliver pre-term have low oncofetal fibronectin indicat 
ing molecule values. Thus, the methods provided herein can 
be sensitive and Specific and have a high negative predictive 
value. The methods provided herein can indicate an 
increased or decreased likelihood of imminent or pre-term 
delivery, according to the amount of an oncofetal fibronectin 
indicating molecule measured in a Sample. For example, a 
Subject with a decreased likelihood of imminent or pre-term 
delivery can have measured amounts of an oncofetal 
fibronectin indicating molecule lower than levels in women 
with an increased likelihood of imminent or pre-term deliv 
ery and a Subject with an increased likelihood of imminent 
or pre-term delivery can have measured amounts of an 
oncofetal fibronectin indicating molecule higher than levels 
in women with a decreased likelihood of imminent or 
pre-term delivery. A measured amount of an oncofetal 
fibronectin indicating molecule also can be compared to one 
or more thresholds, where the likelihood of imminent or 
pre-term delivery increases for each increasing threshold 
level. A measured amount of an oncofetal fibronectin indi 
cating molecule also can be considered along with one or 
more other pregnancy or delivery-related markers in deter 
mining the likelihood of imminent or pre-term delivery. 

a. Likelihood of Pre-Term Delivery 

0367 Elevated levels of an oncofetal fibronectin indicat 
ing molecule can indicate increased risk of pre-term deliv 
ery. In one embodiment, an amount of an oncofetal fibronec 
tin indicating molecule detected in the Sample from a 
pregnant woman who will Soon deliver is elevated over the 
level for pregnant women who will not soon deliver. For 
example, an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman at 
increased risk of pre-term delivery is elevated over the level 
for pregnant women at the same Stage of gestation with a 
decreased risk of pre-term delivery. 

0368 Typically, an oncofetal fibronectin indicating mol 
ecule concentration in the Sample above or equal to a 
threshold indicates an increased likelihood of imminent or 
pre-term delivery relative to an oncofetal fibronectin indi 
cating molecule concentration in the Sample below the 
threshold. For example, an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
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tion in a buffer-treated cervicovaginal Swab sample of 50 
ng/ml or more (or 500 ng/ml untreated Swab Sample or 
more) or about 50 ng/ml or more (or about 500 ng/ml 
untreated Swab Sample or more) indicates an increased 
likelihood of imminent or pre-term delivery relative to an 
oncofetal fibronectin indicating molecule concentration in a 
sample below 50 ng/ml or about 50 ng/ml. 
0369. In another embodiment, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman who will not Soon deliver is below the 
level for pregnant women who will soon deliver. For 
example, an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman 
with a decreased risk of pre-term delivery is below the level 
for pregnant women at the same Stage of gestation with an 
increased risk of pre-term delivery. 
0370 Typically, an oncofetal fibronectin indicating mol 
ecule concentration in the Sample below a threshold value 
indicates a decreased likelihood of imminent or pre-term 
delivery relative to an oncofetal fibronectin indicating mol 
ecule concentration in the Sample at or above the threshold. 
For example, an oncofetal fibronectin indicating molecule, 
Such as oncofetal fibronectin protein, concentration in a 
buffer-treated cervicovaginal Swab sample less than 50 
ng/ml (or 500 ng/ml untreated Swab sample) or about 50 
ng/ml (or about 500 ng/ml untreated Swab Sample) indicates 
a decreased likelihood of imminent or pre-term delivery 
relative to an oncofetal fibronectin indicating molecule 
concentration in the sample at or above 50 ng/ml or about 50 
ng/ml. 

0371. In another embodiment, a threshold oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample is 150 ng/ml (or 1500 ng/ml untreated Swab 
sample) or about 150 ng/ml (or about 1500 ng/ml untreated 
Swab Sample), where a measured amount in a Subjects 
sample at or above the 150 ng/ml threshold indicates a 
higher risk of imminent or pre-term delivery and a measured 
amount in a subjects sample below the 150 ng/ml threshold 
indicates a lower risk of imminent or pre-term delivery. For 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 150 ng/ml or more 
(or 1500 ng/mluntreated Swab sample or more) or about 150 
ng/ml or more (or about 1500 ng/ml untreated Swab sample 
or more) can indicate a 5%, 10%, 15%, 20% or greater 
likelihood of imminent or pre-term delivery. In one example, 
an oncofetal fibronectin indicating molecule, Such as 
oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 150 ng/ml or more 
(or 1500 ng/mluntreated Swab sample or more) or about 150 
ng/ml or more (or about 1500 ng/ml untreated Swab sample 
or more) can indicate a 5% or greater likelihood of delivery 
within Six weeks or about Six weeks, a 5% or greater 
likelihood of delivery within four weeks or about four 
weeks, a 5% or greater likelihood of delivery within two 
weeks or about two weeks, or a 5% or greater likelihood of 
delivery within a week or about a week. In another example, 
an oncofetal fibronectin indicating molecule, Such as 
oncofetal fibronectin protein concentration in a buffer 
treated cervicovaginal Swab Sample of 150 ng/ml or more 
(or 1500 ng/mluntreated Swab sample or more) or about 150 
ng/ml or more (or about 1500 ng/ml untreated Swab sample 
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or more) can indicate a 10% or greater likelihood of delivery 
within Six weeks or about Six weeks, a 10% or greater 
likelihood of delivery within four weeks or about four 
weeks, or a 10% or greater likelihood of delivery within two 
weeks or about two weeks. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/ml untreated Swab Sample or more) can indicate a 
20% or greater likelihood of delivery within eight weeks or 
about eight weeks, a 20% or greater likelihood of delivery 
within Six weeks or about Six weeks, or a 20% or greater 
likelihood of delivery within four weeks or about four 
weeks. In another example, an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, con 
centration in a buffer-treated cervicovaginal Swab Sample of 
150 ng/ml or more (or 1500 ng/ml untreated Swab sample or 
more) or about 150 ng/ml or more (or about 1500 ng/ml 
untreated Swab Sample or more) can indicate a 25% or 
greater likelihood of delivery within ten weeks or about ten 
weeks, a 25% or greater likelihood of delivery within eight 
weeks or about eight weeks, or a 25% or greater likelihood 
of delivery within six weeks or about six weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 150 ng/ml or more 
(or 1500 ng/mluntreated Swab sample or more) or about 150 
ng/ml or more (or about 1500 ng/ml untreated Swab Sample 
or more) can indicate a 30% or greater likelihood of delivery 
within ten weeks or about ten weeks, or a 30% or greater 
likelihood of delivery within eight weeks or about eight 
weeks. In another example, an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, con 
centration in a buffer-treated cervicovaginal Swab Sample of 
150 ng/ml or more (or 1500 ng/ml untreated Swab sample or 
more) or about 150 ng/ml or more (or about 1500 ng/ml 
untreated Swab Sample or more) can indicate a 35% or 
greater likelihood of delivery within ten weeks or about ten 
weeks. In another example, an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, con 
centration in a buffer-treated cervicovaginal Swab Sample of 
150 ng/ml or more (or 1500 ng/ml untreated Swab sample or 
more) or about 150 ng/ml or more (or about 1500 ng/ml 
untreated Swab Sample or more) can indicate a 40% or 
greater likelihood of delivery within twelve weeks or about 
twelve weeks. 

0372. In another embodiment, a threshold oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample is 200 ng/ml (or 2000 ng/ml untreated Swab 
sample) or about 200 ng/ml (or about 2000 ng/ml untreated 
Swab Sample), where a measured amount in a Subjects 
sample at or above the 200 ng/ml threshold indicates a 
higher risk of imminent or pre-term delivery and a measured 
amount in a subject's sample below the 200 ng/ml threshold 
indicates a lower risk of imminent or pre-term delivery. For 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in buffer 
treated cervicovaginal Swab sample of 200 ng/ml (or 2000 
ng/ml untreated Swab Sample) or about 200 ng/ml (or about 
2000 ng/mluntreated Swab sample) can indicate a 5%, 10%, 
15%, 20% or greater likelihood of imminent or pre-term 
delivery. In one example, an oncofetal fibronectin indicating 
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molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab sample of 200 
ng/ml (or 2000 ng/ml untreated Swab sample) or about 200 
ng/ml (or about 2000 ng/ml untreated Swab Sample) can 
indicate a 5% or greater likelihood of delivery within six 
weeks or about six weeks, a 5% or greater likelihood of 
delivery within four weeks or about four weeks, a 5% or 
greater likelihood of delivery within two weeks or about two 
weeks, or a 5% or greater likelihood of delivery within a 
week or about a week. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 200 ng/ml (or 2000 ng/ml untreated Swab 
sample) or about 200 ng/ml (or about 2000 ng/ml untreated 
Swab Sample) can indicate a 10% or greater likelihood of 
delivery within six weeks or about six weeks, a 10% or 
greater likelihood of delivery within four weeks or about 
four weeks, or a 10% or greater likelihood of delivery within 
two weeks or about two weeks. In another example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 200 ng/ml (or 2000 ng/ml 
untreated Swab sample) or about 200 ng/ml (or about 2000 
ng/ml untreated Swab Sample) can indicate a 20% or greater 
likelihood of delivery within eight weeks or about eight 
weeks, a 20% or greater likelihood of delivery within six 
weeks or about six weeks, or a 20% or greater likelihood of 
delivery within four weeks or about four weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab sample of 200 ng/ml (or 2000 
ng/ml untreated Swab Sample) or about 200 ng/ml (or about 
2000 ng/ml untreated Swab sample) can indicate a 25% or 
greater likelihood of delivery within ten weeks or about ten 
weeks, a 25% or greater likelihood of delivery within eight 
weeks or about eight weeks, or a 25% or greater likelihood 
of delivery within about six weeks. In another example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 200 ng/ml (or 2000 ng/ml 
untreated Swab sample) or about 200 ng/ml (or about 2000 
ng/ml untreated Swab Sample) can indicate a 30% or greater 
likelihood of delivery within ten weeks or about ten weeks, 
or a 30% or greater likelihood of delivery within eight weeks 
or about eight weeks. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 200 ng/ml (or 2000 ng/ml untreated Swab 
sample) or about 200 ng/ml (or about 2000 ng/ml untreated 
Swab sample) can indicate a 35% or greater likelihood of 
delivery within ten weeks or about ten weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab sample of 200 ng/ml (or 2000 
ng/ml untreated Swab Sample) or about 200 ng/ml (or about 
2000 ng/ml untreated Swab sample) can indicate a 40% or 
greater likelihood of delivery within twelve weeks or about 
twelve weeks. 

0373) Exemplary subjects for pre-term delivery screening 
are those Subjects with a gestational age of 80 days or about 
80 days gestation or later, or 12 weeks or about 12 weeks 
gestation or later, until delivery, or at least until the risk of 
premature delivery (i.e., until week 37 or about week 37) 
ceases. Typically, the Subjects have intact membranes. 
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0374. In some instances, a subject can be tested on 
multiple occasions. For example, if the oncofetal fibronectin 
indicating molecule amount is above a threshold value, the 
Subject can be Subsequently tested again for the presence of 
oncofetal fibronectin indicating molecule in her cervicovagi 
nal Secretions. For Subjects that are oncofetal fibronectin 
positive, testing can be performed more frequently than 
performed for Subjects testing negative for oncofetal 
fibronectin. In addition, for oncofetal fibronectin positive 
Subjects, measures to determine or enhance fetal lung matu 
rity, or to prolong the pregnancy, can be undertaken. If the 
oncofetal fibronectin indicating molecule assay is negative, 
the Subject can be monitored and repeated evaluations of the 
Subjects oncofetal fibronectin indicating molecule levels 
can be performed on Subsequent Visits. In general, Subjects 
can be examined every two weeks from 12 to 36 or about 12 
to 36 weeks and weekly from week 36 or about week 36. If 
the oncofetal fibronectin indicating molecule test is nega 
tive, the test can be repeated on each Subsequent antenatal 
visit until either the test is positive or the Subject has 
delivered her baby. 

0375 b. Preventing Pre-Term Delivery 

0376 The methods of detecting the presence of an 
oncofetal fibronectin indicating molecule also can be used to 
prevent pre-term delivery of a pregnant woman. AS with 
other pregnancy or delivery-related methods, a Sample from 
a pregnant woman that is oncofetal fibronectin positive can 
indicate that the woman has an increased likelihood of 
imminent or pre-term delivery relative to pregnant women 
with Samples that are oncofetal fibronectin negative. For 
Such women with an increased likelihood of imminent or 
pre-term delivery, methods can be performed that can favor 
or extend pregnancy, or increase the viability of an infant 
delivered pre-term. For example, by monitoring the amount 
of an oncofetal fibronectin indicating molecule in a Subject, 
when an elevated level of an oncofetal fibronectin indicating 
molecule indicative of increased likelihood of pre-term or 
imminent delivery is measured, progestational therapy Such 
as a tocolytic agent can be administered to the Subject. A 
measured amount of an oncofetal fibronectin indicating 
molecule also can be compared to one or more thresholds, 
where the benefit from using methods of preventing pre 
term delivery increases for each increasing threshold level. 
A measured amount of an oncofetal fibronectin indicating 
molecule also can be considered along with one or more 
other pregnancy or delivery-related markers in determining 
the likelihood of imminent or pre-term delivery. 

0377 Thus, provided herein is a method of screening 
and, if appropriate, treating a pregnant Subject, by obtaining 
a Sample from the Subject, measuring the amount of an 
oncofetal fibronectin indicating molecule in the Sample and 
assessing whether the level of an oncofetal fibronectin 
indicating molecule is equal to or above a threshold level 
that is indicative of an increased risk of pre-term or immi 
nent delivery and if the amount of an oncofetal fibronectin 
indicating molecule is equal to or above the threshold level, 
administering progeStational therapy, Such as a therapeuti 
cally effective amount of a progestational agent to the 
Subject. Methods provided herein for Screening a pregnant 
Subject at risk of pre-term delivery and treating the Subject 
with progestational therapy Such as a tocolytic agent also 
can be used in conjunction with the methods provided in 
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copending application U.S. patent application Ser. No. 
10/774,144, which is incorporated by reference herein in its 
entirety. 
0378 Progestational therapy such as administration of a 
tocolytic agent, favors, or is conducive to, gestation, or 
inhibits premature labor by, for example, inhibiting uterine 
contractions, or increases the viability of an infant born 
pre-term. ProgeStational therapy that can be administered in 
accordance with the methods provided herein can include 
any of a variety of techniques for prolonging gestation, 
inhibiting premature labor, or increasing the viability of an 
infant born pre-term. ProgeStational therapy can include 
methods Such as bedrest for the pregnant Subject and also 
can include administration of one or more agents that reduce 
or inhibits uterine contractions, that prolongs the pregnancy, 
or that increases the viability of an infant delivered pre-term. 
For example, progestational therapy can indclude adminis 
tration of a tocolytic agent. 
0379 Tocolytic agents include any of a group of agents 
known to inhibit pre-term labor. Any Such agent can be 
employed. Exemplary tocolytic agents for use in accord with 
the methods herein include, but are not limited to, any of the 
following: magnesium Salts. Such as magnesium Sulfate; 
prostaglandin Synthesis inhibitors, including non-Steroidal 
anti-inflammatory compounds Such as indomethacin, Sulin 
dac, naproxen, aspirin and fenoprofen; B-adrenergic agonists 
Such as ritodrine, terbutaline, albuterol, fenoterol, heXopre 
naline, isoxuprine, metaproterenol, nylidrin, orciprenaline 
and Salbutamol, or other epinephrin or norepinephrine ana 
logs or derivatives, calcium channel blockerS Such as nife 
dipine and nicardipine; oxytocin antagonists Such as 
atosiban; nitric oxide donors Such as glyceryl trinitrate; 
hormones Secreted by the corpus luteum, placenta and 
adrenal cortex and derivatives thereof, including dydroges 
terone, ethynodiol diacetate, hydroxyprogesterone caproate, 
medroxyprogesterone acetate, norethindrone, norethindrone 
acetate, norethynodrel, norgestrel, megesterol acetate, 
gestodene, desogeStrel, cingestol, lynestrenol, quingestanol 
acetate, levonorgestrel, 3-ketodesogestrel, norgestimate, 
OSaterone, cyproterone acetate, trimegestone, dienogest, 
drospire none, nomegestrol, (17-deacetyl)norgestimnate, 
19-norprogesterone, melengestrol, ethisterone, medroX 
yprogesterone acetate, 17-O-hydroxyprogesterone, dime 
thisterone, ethinylestrenol, demegestone, promegestone, 
chlormadinone, pregn-4-ene-3,20-dione (progesterone), 
19-nor-pregn-4-ene-3,20-dione, 17-hydroxy-19-nor-17C.- 
pregn-5(10)-ene-20-yn-3-one, d1-11C-ethyl-17-ethinyl-17 
O-hydroxygon-4-ene-3-one, 17-ethynyl-17-hydroxy-5(10)- 
estren-3-one, 17O-ethynyl-19-norestosterone, 6-chloro-17 
hydroxypregna-4,6-diene-3,20-dione, 17C.-hydroxy-6C.- 
methyl-17(-1-propynl-)androst-4-ene-3-one, 9C, 10C.- 
pregna-4,6-diene-3,20-dione, 17-hydroxy-17C-pregn-4-en 
20-yne-3-one, 19-nor-17C.-preg-4-en-20-yen-3,17-diol, 
17-hydroxy-pregn-4-ene-3,20-dione, 1-7-hydroxy-6C.-me 
thylpregn-4-ene-3,20-dione and derivatives and mixtures 
thereof (see, e.g., U.S. Pat. No. 5,211,952). Tocolytic agents 
also include Omega-3 fatty acids, whether naturally or Syn 
thetically produced and derivatives thereof. Exemplary 
omega-3 fatty acids include, for example, docosahexaenoic 
acid (DHA). 
0380 Tocolytic agents can be administered by any of a 
variety of methods known in the art. For example, the 
tocolytic agent can be administered orally, parenterally by 

47 
Feb. 2, 2006 

injection (e.g., by bolus injection or continuous infusion), 
transdermally, intranasally, or by inhalation. The therapeu 
tically effective amount of tocolytic agent will vary accord 
ing to, for example, the particular agent and/or pharmaceu 
tical composition being used, the mode of administration 
and the course of treatment. Optimal dosages for a given Set 
of conditions can be ascertained using conventional dosage 
determination tests. Further, administration of the tocolytic 
agent can be repeated at appropriate intervals (e.g., daily, 
weekly, etc.). In one embodiment, the dose is determined by 
measuring the concentration of tocolytic agent in the circu 
lating blood and adjusting the mode of administration and/or 
course of treatment accordingly. 
0381) 
0382. In another embodiment, the methods of detecting 
the presence of an oncofetal fibronectin indicating molecule 
can be used to predict the delivery date of a pregnant 
woman. As with the methods provided for prediction of 
pre-term or imminent delivery provided herein, an amount 
of an oncofetal fibronectin indicating molecule detected in 
the Sample from a pregnant woman who will Soon deliver is 
elevated over the level for pregnant women who will not 
Soon deliver. The methods provided herein can be used to 
indicate a Subject with an increased likelihood of imminent 
delivery, as well as an increased likelihood of delivery 
within a particular time frame. The methods provided herein 
also can be used to indicate the likelihood in which a Subject 
will soon deliver or will deliver within a particular time 
frame. The methods provided herein also can include com 
paring a measured amount of an oncofetal fibronectin indi 
cating molecule to one or more thresholds, where the 
likelihood of imminent delivery increases for each increas 
ing threshold level, or where the likelihood of delivery 
within a particular time frame increases with each increasing 
threshold level. A measured amount of an oncofetal 
fibronectin indicating molecule also can be considered along 
with one or more other pregnancy or delivery-related mark 
ers in determining the likelihood of imminent delivery or the 
likelihood of delivery within a particular time frame. 

c. Predictor of Delivery Date 

0383. Additionally, provided herein are methods in which 
an amount of an oncofetal fibronectin indicating molecule 
detected in the Sample from a pregnant woman who will 
maintain her pregnancy is lower than the level for pregnant 
women who will soon deliver. The methods provided herein 
can be used to indicate a Subject with an increased likelihood 
of maintaining her pregnancy until full term, as well as an 
increased likelihood of maintaining pregnancy for a particu 
lar time frame. The methods provided herein also can be 
used to indicate the likelihood in which a subject will 
maintain her pregnancy until full term or will maintain her 
pregnancy for a particular time frame. The methods pro 
Vided herein also can include comparing a measured amount 
of an oncofetal fibronectin indicating molecule to one or 
more thresholds, where the likelihood of maintaining preg 
nancy increases for each decreasing threshold level, or 
where the likelihood of maintaining pregnancy for a par 
ticular time frame increases with each decreasing threshold 
level. A measured amount of an oncofetal fibronectin indi 
cating molecule also can be considered along with one or 
more other pregnancy or delivery-related markers in deter 
mining the likelihood of maintaining a pregnancy to full 
term or the likelihood of maintaining a pregnancy for a 
particular time frame. 
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0384. In one embodiment, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman who will Soon deliver is elevated over the 
level for pregnant women who will not soon deliver. For 
example, an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman at 
or near a 24-week gestation who will Soon deliver is elevated 
over the level for pregnant women at or near a 24-week 
gestation who will not Soon deliver. For example, an amount 
of an oncofetal fibronectin indicating molecule detected in 
the Sample from a pregnant woman at or near a 35-week 
gestation who will soon deliver is elevated over the level for 
pregnant women at or near a 35-week gestation who will not 
Soon deliver. In another example, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman at or near a 37-week gestation who will 
Soon deliver is elevated over the level for pregnant women 
at or near a 37-week gestation who will not soon deliver. In 
another example, an amount of an oncofetal fibronectin 
indicating molecule detected in the sample from a pregnant 
woman at or near a 39-week gestation who will Soon deliver 
is elevated over the level for pregnant women at or near a 
39-week gestation who will not soon deliver. In another 
example an amount of an oncofetal fibronectin indicating 
molecule detected in the Sample from a pregnant woman 
beyond full term who will soon deliver is elevated over the 
level for pregnant women beyond a full term who will not 
Soon deliver. In Such examples, a threshold level can be 
defined, where an oncofetal fibronectin indicating molecule 
amount in a Sample that is equal to or above the threshold 
level indicates an increased likelihood that the subject will 
Soon deliver and an oncofetal fibronectin indicating mol 
ecule amount in a sample that is below the threshold level 
indicates an increased likelihood that the Subject will not 
Soon deliver. 

0385) In one embodiment, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman who will maintain her pregnancy is lower 
than the level for pregnant women who will not maintain her 
pregnancy. For example, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman at or near a 24-week gestation who will 
maintain her pregnancy is lower than the level for pregnant 
Women at or near a 24-week gestation who will not maintain 
her pregnancy. For example, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman at or near a 35-week gestation who will 
maintain her pregnancy is lower than the level for pregnant 
Womenator near a 35-week gestation who will not maintain 
her pregnancy. In another example, an amount of an oncofe 
tal fibronectin indicating molecule detected in the Sample 
from a pregnant woman at or near a 37-week gestation who 
will maintain her pregnancy is lower than the level for 
pregnant women at or near a 37-week gestation who main 
tain her pregnancy. In another example, an amount of an 
oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman at or near a 39-week 
gestation who will maintain her pregnancy is lower than the 
level for pregnant women at or near a 39-week gestation 
who will not maintain her pregnancy. In another example an 
amount of an oncofetal fibronectin indicating molecule 
detected in the Sample from a pregnant woman beyond full 
term who will maintain her pregnancy is lower than the level 
for pregnant women beyond a full term who will not 
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maintain her pregnancy. In Such examples, a threshold level 
can be defined, where an oncofetal fibronectin indicating 
molecule amount in a Sample that is below the threshold 
level indicates an increased likelihood that the subject will 
maintain her pregnancy and an oncofetal fibronectin indi 
cating molecule amount in a Sample that is equal to or above 
the threshold level indicates an increased likelihood that the 
Subject will not maintain her pregnancy. 

0386 Typically, an amount of an oncofetal fibronectin 
indicating molecule detected in the Sample from a pregnant 
woman who will deliver within a particular time period is 
elevated over the level for pregnant women who will not 
deliver within that time period. For example, an amount of 
an oncofetal fibronectin indicating molecule detected in the 
Sample from a pregnant woman at or near a 24 week, 35 
week, 37 week, 39 week, or beyond full-term pregnancy 
who will deliver within a particular time period is elevated 
over the level for pregnant women at or near a 24 week, 35 
week, 37 week, 39 week, or beyond full-term pregnancy 
who will not soon deliver. In such examples, a threshold 
level can be defined, where an oncofetal fibronectin indi 
cating molecule amount in a Sample that is equal to or above 
the threshold level indicates an increased likelihood that the 
Subject will deliver within a particular time period and an 
oncofetal fibronectin indicating molecule amount in a 
sample that is below the threshold level indicates an 
increased likelihood that the subject will not deliver within 
that time period. Exemplary time periods for which a 
likelihood of delivery can be indicated include 5 months or 
less, 4 months or less, 14 weeks or less, 3 months or less, 12 
weeks or less, 11 weeks or less, 10 weeks or less, 9 weeks 
or less, 2 months or less, 8 weeks or less, 7 weeks or less, 
6 weeks or less, 5 weeks or less, 1 month or less, 4 weeks 
or less, 3 weeks or less, 2 weeks or less, 10 days or less, 1 
week or less, 6 days or less, 5 days or less, 4 days or less, 
3 days or less, 2 days or less, or 1 day or leSS. 

0387. In related methods, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman who will maintain pregnancy for a 
particular time period is lower than the level for pregnant 
Women who will not maintain pregnancy over that time 
period. For example, an amount of an oncofetal fibronectin 
indicating molecule detected in the Sample from a pregnant 
woman at or near a 24 week, 35 week, 37 week, 39 week, 
or beyond full-term pregnancy who will maintain pregnancy 
for a particular time period is lower than the level for 
pregnant women at or near a 24 week, 35 week, 37 week, 39 
week, or beyond full-term pregnancy who will not maintain 
pregnancy over this time period. In Such examples, a thresh 
old level can be defined, where an oncofetal fibronectin 
indicating molecule amount in a Sample that is below the 
threshold level indicates an increased likelihood that the 
Subject will maintain pregnancy for a particular time period 
and an oncofetal fibronectin indicating molecule amount in 
a Sample that is equal to or greater than the threshold level 
indicates an increased likelihood that the Subject will not 
maintain pregnancy over that time period. Exemplary time 
periods for which a likelihood of delivery can be indicated 
include at least 1 day, at least 2 days, at least 3 days, at least 
4 days, at least 5 days, at least 6 days, at least 1 week, at least 
10 days, at least 2 weeks, at least 3 weeks, at least 4 weeks, 
at least 1 month, at least 5 weeks, at least 6 weeks, at least 
7 weeks, at least 8 weeks, at least 2 months, at least 9 weeks, 
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at least 10 weeks, at least 11 weeks, at least 12 weeks, at 
least 3 months, at least 14 weeks, at least 4 months, or at 
least 5 months. 

0388. In some instances, the degree of likelihood of 
delivering can be indicated according to the amount of an 
oncofetal fibronectin indicating molecule present in the 
Sample of a Subject. For example, a Sample from a pregnant 
woman with an elevated amount of an oncofetal fibronectin 
indicating molecule indicates a higher likelihood of immi 
nent delivery relative to pregnant women with lower levels 
of the oncofetal fibronectin indicating molecule. For 
example, an elevated amount of an oncofetal fibronectin 
indicating molecule in the Sample from a pregnant woman at 
or near a 24 week, 35 week, 37 week, 39 week, or beyond 
full-term pregnancy indicates a higher likelihood of immi 
nent delivery relative to pregnant women at or near a 24 
week, 35 week, 37 week, 39 week, or beyond full-term 
pregnancy with lower levels of the oncofetal fibronectin 
indicating molecule. In another example, a Sample from a 
pregnant woman with an elevated amount of an oncofetal 
fibronectin indicating molecule indicates a higher likelihood 
of delivery within a particular time period relative to preg 
nant women with lower levels of the oncofetal fibronectin 
indicating molecule. For example, an elevated amount of an 
oncofetal fibronectin indicating molecule in the Sample from 
a pregnant woman at or near a 24 week, 35 week, 37 week, 
39 week, or beyond full-term pregnancy indicates a higher 
likelihood of delivery within a particular time period relative 
to pregnant women at or near a 24 week, 35 week, 37 week, 
39 week, or beyond full-term pregnancy with lower levels of 
the oncofetal fibronectin indicating molecule. Exemplary 
higher likelihoods of delivery can be at least 5%, 10%, 15%, 
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% (e.g., 
2-fold), 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 
10-fold, 12-fold, 15-fold, 20-fold, 25-fold, 30-fold, 35-fold, 
40-fold, 45-fold, or 50-fold higher likelihood of delivery. 
Exemplary higher likelihoods of delivery for particular time 
periods include at least 2-fold, 5-fold, 10-fold, 15-fold, 
20-fold higher, 30-fold, or 40-fold higher likelihood of 
delivery within two weeks or about two weeks; at least 50%, 
75%, 2-fold, 5-fold, 10-fold, or 15-fold higher likelihood of 
delivery within six weeks or about six weeks; at least 10%, 
15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% 
or 3-fold higher likelihood of delivery within three months 
or about three months. 

0389. Similarly, the degree of likelihood of maintaining 
pregnancy can be indicated according to the amount of an 
oncofetal fibronectin indicating molecule present in the 
Sample of a Subject. For example, a Sample from a pregnant 
woman with a lower amount of an oncofetal fibronectin 
indicating molecule indicates a higher likelihood of main 
taining pregnancy relative to pregnant women with elevated 
levels of the oncofetal fibronectin indicating molecule. For 
example, a lower amount of an oncofetal fibronectin indi 
cating molecule in the Sample from a pregnant woman at or 
near a 24 week, 35 week, 37 week, 39 week, or beyond 
full-term pregnancy indicates a higher likelihood of main 
taining pregnancy relative to pregnant women at or near a 24 
week, 35 week, 37 week, 39 week, or beyond full-term 
pregnancy with elevated levels of the oncofetal fibronectin 
indicating molecule. In another example, a Sample from a 
pregnant woman with a lower amount of an oncofetal 
fibronectin indicating molecule indicates a higher likelihood 
of maintaining pregnancy for a particular time period rela 
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tive to pregnant women with elevated levels of the oncofetal 
fibronectin indicating molecule. For example, a lower 
amount of an oncofetal fibronectin indicating molecule in 
the Sample from a pregnant woman at or near a 24 week, 35 
week, 37 week, 39 week, or beyond full-term pregnancy 
indicates a higher likelihood of maintaining pregnancy for a 
particular time period relative to pregnant women at or near 
a 24 week, 35 week, 37 week, 39 week, or beyond full-term 
pregnancy with elevated levels of the oncofetal fibronectin 
indicating molecule. Exemplary higher likelihoods of main 
taining pregnancy can be at least 1%, 2%, 3%, 4%, 5%, 7%, 
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 110%, 
120%, 130%, 150%, 175%, or 200% higher likelihood of 
maintaining pregnancy. Exemplary likelihoods of maintain 
ing pregnancy for particular time periods include at least 
1%, 2%, 3%, 5%, 7%, 10%, 15%, 20%, 25%, 30%, 40%, or 
50% higher likelihood of maintaining pregnancy for at least 
two weeks or about two weeks; at least 2%, 5%, 10%, 15%, 
20%, 25%, 30%, 40%, 50%, 60%, or 75% higher likelihood 
of maintaining pregnancy for at least Six weeks or about Six 
weeks; at least 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 
80%, 90%, or 100% higher likelihood of delivery maintain 
ing pregnancy for at least three months or about three 
months. 

0390. In such examples, a threshold level can be defined, 
where an oncofetal fibronectin indicating molecule amount 
in a Sample that is equal to or above the threshold level 
indicates an increased likelihood that the subject will soon 
deliver and an oncofetal fibronectin indicating molecule 
amount in a sample that is below the threshold level indi 
cates an increased likelihood that the Subject will not Soon 
deliver. 

0391) For use in conjunction with delivery date and 
pregnancy maintenance prediction methods herein, a Subject 
is considered positive for oncofetal fibronectin when the 
presence of an oncofetal fibronectin indicating molecule in 
a Sample is equal to or above one or more threshold levels. 
AS one skilled in the art will recognize, a threshold level can 
vary according to the type of Sample measured and the 
Selected Stringency of the test. In one example, a threshold 
level for a cervicovaginal Sample assayed using a test Strip 
can be 50 ng/mL. In another example, a threshold level for 
a cervicovaginal Sample assayed using a test Strip can be 150 
ng/mL. 

0392. In another embodiment, multi-tiered thresholds can 
be applied to the oncofetal fibronectin indicating molecule 
measurement, where multi-tiered thresholds include two or 
more threshold levels, where each larger threshold level 
indicates a further increased likelihood of imminent delivery 
or an increased likelihood of delivery within a particular 
time period, or each lower threshold level indicates a further 
increased likelihood of maintaining pregnancy or an 
increased likelihood of maintaining pregnancy for a particu 
lar time period. An exemplary multi-tiered threshold is a 
two-tiered threshold where the lower threshold is 50 ng/mL 
and the higher threshold is 150 ng/mL for buffer-treated 
Samples. An exemplary multi-tiered threshold is a two-tiered 
threshold where the lower threshold is 500 ng/mL and the 
higher threshold is 1500 ng/mL for untreated samples. 

0393 As provided herein, particular threshold levels can 
be identified with particular likelihoods of delivery or like 
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lihoods of maintaining pregnancy, which can be likelihoods 
of delivery or maintaining pregnancy within a particular 
time period. For example, an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab sample of 150 
ng/ml or more (or 1500 ng/ml untreated Swab Sample or 
more) or about 150 ng/ml or more (or about 1500 ng/ml 
untreated Swab Sample or more) can indicate the likelihood 
of delivery within a defined amount of time. For example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 150 ng/ml or more (or 1500 ng/ml 
untreated Swab Sample or more) or about 150 ng/ml or more 
(or about 1500 ng/ml untreated Swab sample or more) can 
indicate a 5% likelihood of imminent or pre-term delivery 
within a week or about a week. In another example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 150 ng/ml or more (or 1500 ng/ml 
untreated Swab Sample or more) or about 150 ng/ml or more 
(or about 1500 ng/ml untreated Swab sample or more) can 
indicate a 10% likelihood of delivery within two weeks or 
about two weeks. In another example, an oncofetal fibronec 
tin indicating molecule, Such as oncofetal fibronectin pro 
tein, concentration in a buffer-treated cervicovaginal Swab 
sample of 150 ng/ml or more (or 1500 ng/mluntreated Swab 
sample or more) or about 150 ng/ml or more (or about 1500 
ng/ml untreated Swab Sample or more) can indicate a 20% 
likelihood of delivery within 4 weeks or about 4 weeks. In 
another example, an oncofetal fibronectin indicating mol 
ecule, Such as oncofetal fibronectin protein, concentration in 
a buffer-treated cervicovaginal Swab sample of 150 ng/ml or 
more (or 1500 ng/ml untreated Swab sample or more) or 
about 150 ng/ml or more (or about 1500 ng/ml untreated 
Swab sample or more) can indicate a 25% likelihood of 
delivery within 6 weeks or about 6 weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 150 ng/ml or more 
(or 1500 ng/mluntreated Swab sample or more) or about 150 
ng/ml or more (or about 1500 ng/ml untreated Swab sample 
or more) can indicate a 30% likelihood of delivery within 8 
weeks or about 8 weeks. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/ml untreated Swab Sample or more) can indicate a 
40% likelihood of delivery within 8 weeks or about 8 weeks. 
0394. In another example, a woman can be tested for the 
presence of an oncofetal fibronectin indicating molecule at 
24 weeks or about 24 weeks into her pregnancy and a 
woman having an oncofetal fibronectin indicating molecule, 
Such as oncofetal fibronectin protein, concentration in a 
buffer-treated cervicovaginal Swab sample of 150 ng/ml or 
more (or 1500 ng/ml untreated Swab sample or more) or 
about 150 ng/ml or more (or about 1500 ng/ml untreated 
Swab Sample or more) can indicate a higher risk of imminent 
or pre-term delivery. For example, a woman at 24 weeks or 
about 24 weeks in her pregnancy and having an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
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1500 ng/ml untreated Swab sample or more) can have a 5% 
or about a 5% likelihood of delivery within a week or about 
a week. In another example, a woman at 24 weeks or about 
24 weeks in her pregnancy and having an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/mluntreated Swab sample or more) can have a 10% 
or about a 10% likelihood of delivery within two weeks or 
about two weeks. In another example, a woman at 24 weeks 
or about 24 weeks in her pregnancy and having an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/mluntreated Swab sample or more) can have a 20% 
or about a 20% likelihood of delivery within four weeks 
about four weeks. In another example, a woman at 24 weeks 
or about 24 weeks in her pregnancy and having an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/mluntreated Swab sample or more) can have a 25% 
or about a 25% likelihood of delivery within six weeks or 
about Six weeks. In another example, a woman at 24 weeks 
or about 24 weeks in her pregnancy and having an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 150 ng/ml or more (or 1500 ng/mluntreated 
Swab sample or more) or about 150 ng/ml or more (or about 
1500 ng/mluntreated Swab sample or more) can have a 30% 
or about a 30% likelihood of delivery within eight weeks or 
about eight weeks. In another example, a woman at 24 
weeks or about 24-weeks in her pregnancy and having an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 150 ng/ml or more (or 1500 ng/ml 
untreated Swab Sample or more) or about 150 ng/ml or more 
(or about 1500 ng/ml untreated Swab sample or more) can 
have a 40% or about a 40% likelihood of delivery within 
twelve weeks or about twelve weeks. 

0395. In other examples, an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, con 
centration in buffer-treated cervicovaginal Swab Sample of 
200 ng/ml or more (or 2000 ng/ml untreated Swab sample or 
more) or about 200 ng/ml or more (or about 2000 ng/ml 
untreated Swab Sample or more) can indicate the likelihood 
of delivery within a defined amount of time. For example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in buffer-treated cervico 
vaginal Swab sample of 200 ng/ml or more (or 2000 ng/ml 
untreated Swab Sample or more) or about 200 ng/ml or more 
(or about 2000 ng/ml untreated Swab sample or more) can 
indicate a 5% likelihood of imminent or pre-term delivery 
within a week or about a week. In another example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in a buffer-treated cervi 
covaginal Swab sample of 200 ng/ml or more (or 2000 ng/ml 
untreated Swab Sample or more) or about 200 ng/ml or more 
(or about 2000 ng/ml untreated Swab sample or more) can 
indicate a 10% likelihood of delivery within two weeks or 
about two weeks. In another example, an oncofetal fibronec 
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tin indicating molecule, Such as oncofetal fibronectin pro 
tein, concentration in a buffer-treated cervicovaginal Swab 
sample of 200 ng/ml or more (or 2000 ng/mluntreated Swab 
sample or more) or about 200 ng/ml or more (or about 2000 
ng/ml untreated Swab Sample or more) can indicate a 20% 
likelihood of delivery within 4 weeks or about 4 weeks. In 
another example, an oncofetal fibronectin indicating mol 
ecule, Such as oncofetal fibronectin protein, concentration in 
a buffer-treated cervicovaginal Swab sample of 200 ng/ml or 
more (or 2000 ng/ml untreated Swab sample or more) or 
about 200 ng/ml or more (or about 2000 ng/ml untreated 
Swab sample or more) can indicate a 25% likelihood of 
delivery within 6 weeks or about 6 weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 200 ng/ml or more 
(or 2000 ng/mluntreated Swab sample or more) or about 200 
ng/ml or more (or about 2000 ng/ml untreated Swab sample 
or more) can indicate a 30% likelihood of delivery within 8 
weeks or about 8 weeks. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of 200 ng/ml or more (or 2000 ng/mluntreated 
Swab sample or more) or about 200 ng/ml or more (or about 
2000 ng/ml untreated Swab Sample or more) can indicate a 
40% likelihood of delivery within 8 weeks or about 8 weeks. 
0396. In one example, a woman can be tested for the 
presence of oncofetal fibronectin indicating molecule at 24 
weeks or about 24 weeks into her pregnancy and a woman 
having an oncofetal fibronectin indicating molecule, Such as 
oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of 200 ng/ml or more 
(or 2000 ng/mluntreated Swab sample or more) or about 200 
ng/ml or more (or about 2000 ng/ml untreated Swab sample 
or more) can have a higher risk of imminent or pre-term 
delivery. For example, a woman at 24 weeks or about 24 
weeks in her pregnancy and having an oncofetal fibronectin 
indicating molecule, Such as oncofetal fibronectin protein, 
concentration in a buffer-treated cervicovaginal Swab 
sample of about 200 ng/ml or more (or about 2000 ng/ml 
untreated Swab Sample or more) can have a 5% or about a 
5% likelihood of delivery within a week or about a week. 
For example, a woman at 24 weeks or about 24 weeks in her 
pregnancy and having an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab Sample of about 
200 ng/ml or more (or about 2000 ng/ml untreated Swab 
sample or more) can have a 10% or about a 10% likelihood 
of delivery within two weeks or about two weeks. For 
example, a woman at 24 weeks or about 24 weeks in her 
pregnancy and having an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab Sample of about 
200 ng/ml or more (or about 2000 ng/ml untreated Swab 
sample or more) can have a 20% or about a 20% likelihood 
of delivery within four weeks or about four weeks. For 
example, a woman at 24 weeks or about 24 weeks in her 
pregnancy and having an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab Sample of about 
200 ng/ml or more (or about 2000 ng/ml untreated Swab 
sample or more) can have a 25% or about a 25% likelihood 
of delivery within six weeks or about six weeks. For 
example, a woman at 24 weeks or about 24 weeks in her 

Feb. 2, 2006 

pregnancy and having an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab Sample of about 
200 ng/ml or more (or about 2000 ng/ml untreated Swab 
sample or more) can have a 30% or about a 30% likelihood 
of delivery within eight weeks or about eight weeks. For 
example, a woman at 24 weeks or about 24 weeks in her 
pregnancy and having an oncofetal fibronectin indicating 
molecule, Such as oncofetal fibronectin protein, concentra 
tion in a buffer-treated cervicovaginal Swab Sample of about 
200 ng/ml or more (or about 2000 ng/ml untreated Swab 
sample or more) can have a 40% or about a 40% likelihood 
of delivery within twelve weeks or about twelve weeks. 

0397. In other examples, an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, con 
centration in buffer-treated cervicovaginal Swab Sample leSS 
than 150 ng/ml (or 1500 ng/ml untreated Swab sample) or 
about 150 ng/ml (or about 1500 ng/ml untreated Swab 
Sample) can indicate the likelihood of maintaining preg 
nancy for a defined amount of time. For example, an 
oncofetal fibronectin indicating molecule, Such as oncofetal 
fibronectin protein, concentration in buffer-treated cervico 
vaginal Swab sample of less than 150 ng/ml (or 1500 ng/ml 
untreated Swab sample) or about 150 ng/ml (or about 1500 
ng/mluntreated Swab sample) can indicate a 99% likelihood 
of maintaining pregnancy for at least a week or about a 
week. In another example, an oncofetal fibronectin indicat 
ing molecule, Such as oncofetal fibronectin protein, concen 
tration in a buffer-treated cervicovaginal Swab Sample of leSS 
than 150 ng/ml (or 1500 ng/ml untreated Swab sample) or 
about 150 ng/ml (or about 1500 ng/ml untreated Swab 
Sample) can indicate a 98% likelihood of maintaining preg 
nancy for at least two weeks or about two weeks. In another 
example, an oncofetal fibronectin indicating molecule, Such 
as oncofetal fibronectin protein, concentration in a buffer 
treated cervicovaginal Swab Sample of less than 150 ng/ml 
(or 1500 ng/ml untreated Swab sample) or about 150 ng/ml 
(or about 1500 ng/ml untreated Swab Sample) can indicate a 
97% likelihood of maintaining pregnancy for at least 4 
weeks or about 4 weeks. In another example, an oncofetal 
fibronectin indicating molecule, Such as oncofetal fibronec 
tin protein, concentration in a buffer-treated cervicovaginal 
Swab sample of less than 150 ng/ml (or 1500 ng/mluntreated 
Swab sample) or about 150 ng/ml (or about 1500 ng/ml 
untreated Swab sample) can indicate a 95% likelihood of 
maintaining pregnancy for at least 10 weeks or about 10 
weeks. 

0398 d. Use with Inducing Delivery 

0399. The methods of detecting the presence of an 
oncofetal fibronectin indicating molecule also can be used in 
conjunction with inducing delivery in a pregnant woman. AS 
provided herein, an amount of an oncofetal fibronectin 
indicating molecule detected in the Sample from a pregnant 
woman with increased risk of delivering is elevated over the 
level for pregnant women with less risk of delivering. 
Similarly, as provided herein, Subjects testing positive for 
oncofetal fibronectin have an increased risk of delivering 
after induction, or have a shorter time period between 
induction and delivery, or require fewer administrations of a 
parturifacient, or have a decreased likelihood of cesarean 
delivery, relative to Subjects testing negative for oncofetal 
fibronectin. 
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0400. In some embodiments, an amount of an oncofetal 
fibronectin indicating molecule detected in the Sample from 
a pregnant woman with increased risk of delivering is 
increased compared to a threshold, or when the presence of 
an oncofetal fibronectin indicating molecule in a Sample is 
equal to or above one or more threshold levels, render the 
Sample positive for oncofetal fibronectin indicating mol 
ecule. In another embodiment, a Sample is considered nega 
tive for oncofetal fibronectin when an amount of an oncofe 
tal fibronectin indicating molecule detected in the Sample 
from a pregnant woman is decreased compared to a thresh 
old As one skilled in the art will recognize, a threshold level 
can vary according to the type of Sample measured and the 
Selected Stringency of the test. 
04.01. Accordingly, by detecting an oncofetal fibronectin 
indicating molecule in a Subject prior to performing an 
induction method, the likely effect of inducing delivery can 
be predicted and the likelihood that induction will lead to a 
prompt delivery can be estimated. For example, by detecting 
an oncofetal fibronectin indicating molecule in a Subject 
prior to performing an induction method, it is possible to 
estimate the likely amount of time between administration of 
a parturifacient or induction procedure and delivery, or to 
estimate the likely amount of time between oxytocin admin 
istration and delivery. Further, by detecting an oncofetal 
fibronectin indicating molecule in a Subject prior to per 
forming an induction method, it is possible to estimate the 
likelihood of the subject delivering within 24 hours or about 
24 hours after induction of delivery, or to estimate the 
likelihood of the subject delivering within 48 hours or about 
48 hours after induction of delivery. Further, by detecting an 
oncofetal fibronectin indicating molecule in a Subject prior 
to performing an induction method, it is possible to estimate 
the likelihood that more than a Single administration of a 
parturifacient or induction procedure will be required to 
induce delivery. Further, by detecting an oncofetal fibronec 
tin indicating molecule in a Subject prior to performing an 
induction method, it is possible to estimate the likelihood 
that vaginal delivery will be performed and childbirth will 
not require cesarean Section, or, alternatively, to estimate the 
likelihood that vaginal delivery will not be performed and 
childbirth will instead be accomplished by cesarean Section. 
0402. The methods provided herein include a method for 
determining whether or not to perform a labor induction 
method, by detecting an oncofetal fibronectin indicating 
molecule in a Sample from a Subject and, if the oncofetal 
fibronectin indicating molecule is present in the Sample at a 
level equal to or above a threshold level, inducing delivery 
in a Subject. Also provided herein is a method of identifying 
a Subject as a good candidate for induction of delivery, the 
method including detecting an oncofetal fibronectin indicat 
ing molecule in a Sample from a Subject and, if the oncofetal 
fibronectin indicating molecule is present in the Sample at a 
level equal to or above a threshold level, identifying the 
Subject as a good candidate for induction of delivery. Also 
provided herein is a method of identifying a Subject for 
whom induction of delivery is likely to be successful, the 
method including detecting an oncofetal fibronectin indicat 
ing molecule in a Sample from a Subject and, if the oncofetal 
fibronectin indicating molecule is present in the Sample at a 
level equal to or above a threshold level, identifying the 
subject as one for whom induction of delivery is likely to be 
Successful. Also provided herein is a method of identifying 
a subject for whom the time period after initiation of 

52 
Feb. 2, 2006 

induction or administration of a parturifacient Such as a 
pre-induction agent or oxytocin is likely to be relatively 
Shorter, the method including detecting an oncofetal 
fibronectin indicating molecule in a Sample from a Subject 
and, if the oncofetal fibronectin indicating molecule is 
present in the Sample at a level equal to or above a threshold 
level, identifying the Subject as one for whom the time 
period after initiation of induction or administration of a 
parturifacient Such as a pre-induction agent or oxytocin is 
likely to be shorter relative to subjects with oncofetal 
fibronectin indicating molecule levels below the threshold 
level. Also provided herein is a method of identifying a 
subject for whom the time period after initiation of induction 
is likely to be within 24 hours, the method including 
detecting an oncofetal fibronectin indicating molecule in a 
Sample from a Subject and, if the oncofetal fibronectin 
indicating molecule is present in the Sample at a level equal 
to or above a threshold level, identifying the Subject as one 
for whom the time period after initiation of induction is 
likely to be within 24 hours. Also provided herein is a 
method of identifying a subject for whom the time period 
after initiation of induction is likely to be within 48 hours, 
the method including detecting an oncofetal fibronectin 
indicating molecule in a Sample from a Subject and, if the 
oncofetal fibronectin indicating molecule is present in the 
Sample at a level equal to or above a threshold level, 
identifying the Subject as one for whom the time period after 
initiation of induction is likely to be within 48 hours. Also 
provided herein is a method of identifying a Subject for 
whom induction of delivery is likely to lead to vaginal 
delivery, the method including detecting an oncofetal 
fibronectin indicating molecule in a Sample from a Subject 
and, if the oncofetal fibronectin indicating molecule is 
present in the Sample at a level equal to or above a threshold 
level, identifying the Subject as one for whom induction of 
delivery is likely to lead to vaginal delivery. Also provided 
herein is a method of identifying a subject for whom the 
number of induction procedures or administrations of a 
parturifacient is likely to be relatively fewer, the method 
including detecting an oncofetal fibronectin indicating mol 
ecule in a Sample from a Subject and, if the oncofetal 
fibronectin indicating molecule is present in the Sample at a 
level equal to or above a threshold level, identifying the 
Subject as one for whom the number of induction procedures 
or administrations of a parturifacient is likely to be relatively 
fewer relative to subjects with oncofetal fibronectin indicat 
ing molecule levels below the threshold level. 
0403. As provided herein, subjects testing positive for 
oncofetal fibronectin are more likely to deliver vaginally 
after induction relative to Subjects testing negative for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule below a threshold. 
For example, Subjects testing positive for oncofetal 
fibronectin can be at least about 7%, at least about 8%, at 
least about 9%, at least about 10%, at least about 11%, at 
least about 12%, at least about 13%, at least about 14%, at 
least about 15%, at least about 16%, at least about 18%, at 
least about 20%, at least about 25%, or at least about 30%, 
more likely to deliver vaginally after induction relative to 
Subjects testing negative for oncofetal fibronectin. Typically, 
Subjects testing positive for oncofetal fibronectin about 
3-30%, about 5-25%, about 7-22%, about 8-20%, about 
9-18%, about 10–16%, about 11-15%, or about 12-14%, or 
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about 13%, more likely to deliver vaginally after induction 
relative to Subjects testing negative for oncofetal fibronectin. 
0404 Analogously, Subjects testing negative for onco?e 
tal fibronectin are more likely to require cesarean Section 
after induction relative to Subjects testing positive for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule above a threshold. 
For example, Subjects testing negative for oncofetal 
fibronectin can be at least about 25%, at least about 26%, at 
least about 27%, at least about 28%, at least about 29%, at 
least about 30%, at least about 32%, at least about 34%, at 
least about 36%, at least about 38%, at least about 40%, at 
least about 45%, at least about 50%, at least about 55%, or 
at least about 60%, more likely to require cesarean Section 
after induction relative to Subjects testing positive for 
oncofetal fibronectin. Typically, Subjects testing negative for 
oncofetal fibronectin are about 20-60%, about 21-55%, 
about 22-50%, about 23-45%, about 24-40%, about 25-38%, 
about 26-36%, about 27-34%, about 28-32%, or about 
29-30%, more likely to require cesarean section after induc 
tion relative to Subjects testing positive for oncofetal 
fibronectin. 

04.05 Also provided herein, Subjects testing positive for 
oncofetal fibronectin are more likely to deliver within 24 
hours of induction relative to Subjects testing negative for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule below a threshold. 
For example, Subjects testing positive for oncofetal 
fibronectin can be at least about 30%, at least about 31%, at 
least about 32%, at least about 33%, at least about 34%, at 
least about 35%, at least about 36%, at least about 37%, at 
least about 38%, at least about 40%, at least about 42%, at 
least about 44%, at least about 46%, or at least about 50%, 
more likely to deliver within 24 hours of induction relative 
to Subjects testing negative for oncofetal fibronectin. Typi 
cally, Subjects testing positive for oncofetal fibronectin are 
about 20-60%, about 22-55%, about 24-50%, about 26-48%, 
about 28-46%, about 30-44%, about 32-43%, about 34-42%, 
about 35-41%, about 36-40%, about 37-39%, or about 38%, 
more likely to deliver within 24 hours of induction relative 
to Subjects testing negative for oncofetal fibronectin. 
0406 Analogously, Subjects testing negative for onco?e 
tal fibronectin are more likely to deliver after more than 24 
hours after induction relative to Subjects testing positive for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule above a threshold. 
For example, Subjects testing negative for oncofetal 
fibronectin can be at least about 40%, at least about 41%, at 
least about 42%, at least about 43%, at least about 44%, at 
least about 45%, at least about 46%, at least about 48%, at 
least about 50%, at least about 52%, at least about 55%, at 
least about 60%, at least about 65%, at least about 75%, or 
at least about 90%, more likely to deliver after more than 24 
hours after induction relative to Subjects testing positive for 
oncofetal fibronectin. Typically, Subjects testing negative for 
oncofetal fibronectin are about 30-90%, about 32-75%, 
about 34-65%, about 36-60%, about 38-55%, about 39-53%, 
about 40-51%, about 41-50%, about 42-49%, about 43-48%, 
about 44-47% or about 45-46%, more likely to deliver after 
more than 24 hours after induction relative to Subjects 
testing positive for oncofetal fibronectin. 
0407 Also provided herein, Subjects testing positive for 
oncofetal fibronectin are more likely to deliver within 48 
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hours of induction relative to Subjects testing negative for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule below a threshold. 
For example, Subjects testing positive for oncofetal 
fibronectin can be at least about 9%, at least about 10%, at 
least about 11%, at least about 12%, at least about 13%, at 
least about 14%, at least about 15%, at least about 16%, at 
least about 17%, at least about 18%, at least about 20%, at 
least about 22%, at least about 25%, at least about 30%, or 
at least about 35%, more likely to deliver within 48 hours of 
induction relative to Subjects testing negative for oncofetal 
fibronectin. Typically, Subjects testing positive for oncofetal 
fibronectin are about 5-35%, about 7-30%, about 8-25%, 
about 9-22%, about 10-20%, about 11-19%, about 12-18%, 
about 13-17%, about 14-16%, or about 15%, more likely to 
deliver within 48 hours of induction relative to subjects 
testing negative for oncofetal fibronectin. 
0408 Analogously, Subjects testing negative for oncofe 
tal fibronectin are more likely to deliver after more than 48 
hours after induction relative to Subjects testing positive for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule above a threshold. 
For example, Subjects testing negative for oncofetal 
fibronectin can be at least about 25%, at least about 26%, at 
least about 27%, at least about 28%, at least about 29%, at 
least about 30%, at least about 32%, at least about 34%, at 
least about 36%, at least about 38%, at least about 40%, at 
least about 45%, at least about 50%, at least about 55%, or 
at least about 60%, more likely to deliver after more than 48 
hours after induction relative to Subjects testing positive for 
oncofetal fibronectin. Typically, Subjects testing negative for 
oncofetal fibronectin are about 20-60%, about 21-55%, 
about 22-50%, about 23-45%, about 24-40%, about 25-38%, 
about 26-36%, about 27-34%, about 28-32% or about 
29-30%, more likely to deliver after more than 48 hours after 
induction relative to Subjects testing positive for oncofetal 
fibronectin. 

04.09 Also provided herein, Subjects testing positive for 
oncofetal fibronectin have a mean time interval between first 
dose of pre-induction agent and delivery that is shorter than 
the mean time interval between first dose of parturifacient 
and delivery for Subjects testing negative for oncofetal 
fibronectin or a Sample having an amount of oncofetal 
fibronectin indicating molecule below a threshold. For 
example, Subjects testing positive for oncofetal fibronectin 
can have a mean time interval between first dose of pre 
induction agent and delivery that is at least about 28%, at 
least about 29%, at least about 30%, at least about 31%, at 
least about 32%, at least about 33%, at least about 34%, at 
least about 35%, at least about 36%, at least about 38%, at 
least about 40%, at least about 42%, at least about 45%, at 
least about 50%, at least about 55%, at least about 60%, or 
at least about 75%, or at least about 6 hours, at least about 
6.5 hours, at least about 7 hours, at least about 7.5 hours, at 
least about 8 hours, at least about 8.5 hours, at least about 9 
hours, at least about 9.5 hours, at least about 10 hours, at 
least about 11 hours, at least about 13 hours, or at least about 
15 hours, shorter than the mean time interval between first 
dose of parturifacient and delivery for Subjects testing 
negative for oncofetal fibronectin. Typically, Subjects testing 
positive for oncofetal fibronectin have a mean time interval 
between first dose of pre-induction agent and delivery that is 
25-75% or about 25-75%, 26-60% or about 26-60%, 
27-50% or about 27-50%, 28-45% or about 28-45%, 
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29-40% or about 29-40%, 30-38% or about 30-38%, 
31-36% or about 31-36%, 32-34% or about 32-34%, or 33% 
or about 33%, or 6-20 hours or about 6-20 hours, 6.5-15 
hours or about 6.5-15 hours, 7-14 hours or about 7-14 hours, 
7.5-13 hours or about 7.5-13 hours, 8-12 hours or about 8-12 
hours, 8.5-11 hours or about 8.5-11 hours, 9-10 hours or 
about 9-10 hours, or 9.5 or about 9.5 hours, shorter than the 
mean time interval between first dose of parturifacient and 
delivery for Subjects testing negative for oncofetal fibronec 
tin. 

0410 Analogously, Subjects testing negative for onco?e 
tal fibronectin have a mean time interval between first dose 
of pre-induction agent and delivery that is longer than the 
mean time interval between first dose of parturifacient and 
delivery for Subjects testing positive for oncofetal fibronec 
tin or a Sample having an amount of oncofetal fibronectin 
indicating molecule above a threshold. For example, Sub 
jects testing negative for oncofetal fibronectin can have a 
mean time interval between first dose of pre-induction agent 
and delivery that is at least 45%, at least 46%, at least 47%, 
at least 48%, at least 49%, at least 50%, at least 52%, at least 
55%, at least 60%, at least 65%, at least 70%, at least 75%, 
at least 80%, or at least 90%, or at least about 45%, at least 
about 46%, at least about 47%, at least about 48%, at least 
about 49%, at least about 50%, at least about 52%, at least 
about 55%, at least about 60%, at least about 65%, at least 
about 70%, at least about 75%, at least about 80%, or at least 
about 90%, or at least 6 hours, at least 6.5 hours, at least 7 
hours, at least 7.5 hours, at least 8 hours, at least 8.5 hours, 
at least 9 hours, at least 9.5 hours, at least 10 hours, at least 
11 hours, at least 13 hours, or at least 15 hours, or at least 
about 6 hours, at least about 6.5 hours, at least about 7 hours, 
at least about 7.5 hours, at least about 8 hours, at least about 
8.5 hours, at least about 9 hours, at least about 9.5 hours, at 
least about 10 hours, at least about 11 hours, at least about 
13 hours, or at least about 15 hours, longer than the mean 
time interval between first dose of parturifacient and deliv 
ery for Subjects testing positive for oncofetal fibronectin. 
Typically, Subjects testing negative for oncofetal fibronectin 
have a mean time interval between first dose of pre-induc 
tion agent and delivery that is 30-90% or about 30-90%, 
35-80% or about 35-80%, 40-75% or about 40-75%, 
42-70% or about 42-70%, 44-65% or about 44-65%, 
45-60% or about 45-60%, 46-58% or about 46-58%, 
47-56% or about 47-56%, 48-54% or about 48-54%, 
49-52% or about 49-52%, or 50% or about 50%, or 6-20 
hours or about 6-20 hours, 6.5-15 hours or about 6.5-15 
hours, 7-14 hours or about 7-14 hours, 7.5-13 hours or about 
7.5-13 hours, 8-12 hours or about 8-12 hours, 8.5-11 hours 
or about 8.5-11 hours, 9-10 hours or about 9-10 hours, or 9.5 
or about 9.5 hours, longer than the mean time interval 
between first dose of parturifacient and delivery for subjects 
testing positive for oncofetal fibronectin. 
0411. Also provided herein, Subjects testing positive for 
oncofetal fibronectin have a mean time interval between 
Oxytocin administration and delivery that is shorter than the 
mean time interval between oxytocin administration and 
delivery for Subjects testing negative for oncofetal fibronec 
tin or a Sample having an amount of oncofetal fibronectin 
indicating molecule below a threshold. For example, Sub 
jects testing positive for oncofetal fibronectin can have a 
mean time interval between oxytocin administration and 
delivery that is at least 20%, at least 21%, at least 22%, at 
least 23%, at least 24%, at least 25%, at least 26%, at least 
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28%, at least 30%, at least 32%, at least 34%, at least 36%, 
at least 38%, at least 40%, at least 45%, at least 50%, or at 
least 60%, or at least about 20%, at least about 21%, at least 
about 22%, at least about 23%, at least about 24%, at least 
about 25%, at least about 26%, at least about 28%, at least 
about 30%, at least about 32%, at least about 34%, at least 
about 36%, at least about 38%, at least about 40%, at least 
about 45%, at least about 50%, or at least about 60%, or at 
least 3 hours, at least 3.2 hours, at least 3.4 hours, at least 3.6 
hours, at least 3.8 hours, at least 4 hours, at least 4.2 hours, 
at least 4.4 hours, at least 4.6 hours, at least 4.8 hours, at least 
5 hours, at least 5.5 hours, at least 6 hours, at least 6.5 hours, 
at least 7 hours, or at least 8 hours, or at least about 3 hours, 
at least about 3.2 hours, at least about 3.4 hours, at least 
about 3.6 hours, at least about 3.8 hours, at least about 4 
hours, at least about 4.2 hours, at least about 4.4 hours, at 
least about 4.6 hours, at least about 4.8 hours, at least about 
5 hours, at least about 5.5 hours, at least about 6 hours, at 
least about 6.5 hours, at least about 7 hours, or at least about 
8 hours, shorter than the mean time interval between oxy 
tocin administration and delivery for Subjects testing nega 
tive for oncofetal fibronectin. Typically, Subjects testing 
positive for oncofetal fibronectin have a mean time interval 
between Oxytocin administration and delivery that is 
15-60% or about 15-60%, 18-50% or about 18-50%, 
20-45% or about 20-45%, 21-40% or about 21-40%, 
22-35% or about 22-35%, 23-32% or about 23-32%, 
24-30% or about 24-30%, 25-28% or about 25-28%, or 
26-27% or about 26-27%, or 2-10 hours or about 2-10 hours, 
3-8 hours or about 3-8 hours, 3.5-7 hours or about 3.5-7 
hours, 3.8-6 hours or about 3.8-6 hours, 4-5 hours or about 
4-5 hours, 4.1-4.8 hours or about 4.1-4.8 hours, 4.2-4.6 
hours or about 4.2-4.6 hours, or 4.4 hours or about 4.4 hours, 
Shorter than the mean time interval between Oxytocin admin 
istration and delivery for Subjects testing negative for 
oncofetal fibronectin. 

0412 Analogously, Subjects testing negative for onco?e 
tal fibronectin have a mean time interval between oxytocin 
administration and delivery that is longer than the mean time 
interval between oxytocin administration and delivery for 
Subjects testing positive for oncofetal fibronectin or a Sample 
having an amount of oncofetal fibronectin indicating mol 
ecule above a threshold. For example, Subjects testing 
negative for oncofetal fibronectin can have a mean time 
interval between oxytocin administration and delivery that is 
at least 30%, at least 31%, at least 32%, at least 33%, at least 
34%, at least 35%, at least 36%, at least 37%, at least 38%, 
at least 40%, at least 42%, at least 45%, at least 50%, at least 
55%, at least 60%, or at least 75%, or at least about 30%, at 
least about 31%, at least about 32%, at least about 33%, at 
least about 34%, at least about 35%, at least about 36%, at 
least about 37%, at least about 38%, at least about 40%, at 
least about 42%, at least about 45%, at least about 50%, at 
least about 55%, at least about 60%, or at least about 75%, 
or at least 3 hours, at least 3.2 hours, at least 3.4 hours, at 
least 3.6 hours, at least 3.8 hours, at least 4 hours, at least 4.2 
hours, at least 4.4 hours, at least 4.6 hours, at least 4.8 hours, 
at least 5 hours, at least 5.5 hours, at least 6 hours, at least 
6.5 hours, at least 7 hours, or at least 8 hours, or at least 
about 3 hours, at least about 3.2 hours, at least about 3.4 
hours, at least about 3.6 hours, at least about 3.8 hours, at 
least about 4 hours, at least about 4.2 hours, at least about 4.4 
hours, at least about 4.6 hours, at least about 4.8 hours, at 
least about 5 hours, at least about 5.5 hours, at least about 6 
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hours, at least about 6.5 hours, at least about 7 hours, or at 
least about 8 hours, longer than the mean time interval 
between oxytocin administration and delivery for Subjects 
testing positive for oncofetal fibronectin. Typically, Subjects 
testing negative for oncofetal fibronectin have a mean time 
interval between Oxytocin administration and delivery that is 
20-75% or about 20-75%, 25-60% or about 25-60%, 
28-55% or about 28-55%, 30-50% or about 30-50%, 
31-45% or about 31-45%, 32-40% or about 32-40%, 
33-38% or about 33-38%, 34-36% or about 34-36%, 35% or 
about 35%, or 2-10 hours or about 2-10 hours, 3-8 hours or 
about 3-8 hours, 3.5-7 hours or about 3.5-7 hours, 3.8-6 
hours or about 3.8-6 hours, 4-5 hours or about 4-5 hours, 
4.1-4.8 hours or about 4.1-4.8 hours, 4.2-4.6 hours or about 
4.2-4.6 hours, or 4.4 hours or about 4.4 hours, longer than 
the mean time interval between Oxytocin administration and 
delivery for Subjects testing positive for oncofetal fibronec 
tin. 

0413 Also provided herein, Subjects testing positive for 
oncofetal fibronectin are likely to receive fewer pre-induc 
tion agent administrations relative to Subjects testing nega 
tive for oncofetal fibronectin or to a Sample having an 
amount of oncofetal fibronectin indicating molecule below a 
threshold. For example, Subjects testing positive for oncofe 
tal fibronectin can be predicted to receive at least 50%, at 
least 51%, at least 52%, at least 53%, at least 54%, at least 
55%, at least 56%, at least 57%, at least 58%, at least 59%, 
at least 60%, at least 62%, at least 64%, at least 66%, at least 
70%, at least 75%, at least 80%, or at least 90%, or at least 
about 50%, at least about 51%, at least about 52%, at least 
about 53%, at least about 54%, at least about 55%, at least 
about 56%, at least about 57%, at least about 58%, at least 
about 59%, at least about 60%, at least about 62%, at least 
about 64%, at least about 66%, at least about 70%, at least 
about 75%, at least about 80%, or at least about 90%, or at 
least 0.4, at least 0.45, at least 0.5, at least 0.55, at least 0.6, 
at least 0.65, at least 0.7, at least 0.8, at least 0.9, at least 1.0, 
or at least 1.1, or at least about 0.4, at least about 0.45, at 
least about 0.5, at least about 0.55, at least about 0.6, at least 
about 0.65, at least about 0.7, at least about 0.8, at least about 
0.9, at least about 1.0, or at least about 1.1, fewer pre 
induction agent administrations relative to Subjects testing 
negative for oncofetal fibronectin. Typically, Subjects testing 
positive for oncofetal fibronectin are predicted to receive 
40-90% or about 40-90%, 45-80% or about 45-80%, 
48-70% or about 48-70%, 50-68% or about 50-68%, 
52-66% or about 52-66%, 54-64% or about 54-64%, 
55-62% or about 55-62%, 56-60% or about 56-60%, or 
57-58% or about 57-58%, or 0.3-1.1 or about 0.3-1.1, 
0.35-1.0 or about 0.35-1.0, 0.4–0.85 or about 0.4–0.85, 
0.45-0.75 or about 0.45-0.75, 0.5-0.7 or about 0.5-0.7, 
0.52-0.68 or about 0.52-0.68, 0.54-0.66 or about 0.54-0.66, 
0.58-0.62 or about 0.58-0.62, or 0.6 or about 0.6, fewer 
pre-induction agent administrations relative to Subjects test 
ing negative for oncofetal fibronectin. 
0414 Analogously, Subjects testing negative for onco?e 
tal fibronectin are likely to receive more pre-induction agent 
administrations relative to Subjects testing positive for 
oncofetal fibronectin or to a Sample having an amount of 
oncofetal fibronectin indicating molecule above a threshold. 
For example, Subjects testing negative for oncofetal 
fibronectin can be likely to receive at least 65%, at least 
66%, at least 67%, at least 68%, at least 69%, at least 70%, 
at least 71%, at least 72%, at least 73%, at least 75%, at least 
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77%, at least 80%, at least 85%, at least 90%, at least 100%, 
at least 110%, at least 120%, or at least 130%, or at least 
about 65%, at least about 66%, at least about 67%, at least 
about 68%, at least about 69%, at least about 70%, at least 
about 71%, at least about 72%, at least about 73%, at least 
about 75%, at least about 77%, at least about 80%, at least 
about 85%, at least about 90%, at least about 100%, at least 
about 110%, at least about 120%, or at least about 130%, or 
at least 0.4, at least 0.45, at least 0.5, at least 0.55, at least 
0.6, at least 0.65, at least 0.7, at least 0.8, at least 0.9, at least 
1.0, or at least 1.1, or at least about 0.4, at least about 0.45, 
at least about 0.5, at least about 0.55, at least about 0.6, at 
least about 0.65, at least about 0.7, at least about 0.8, at least 
about 0.9, at least about 1.0, or at least about 1.1, more 
pre-induction agent administrations relative to Subjects test 
ing positive for oncofetal fibronectin. Typically, Subjects 
testing negative for oncofetal fibronectin are likely to 
receive 50-150% or about 50-150%, 55-125% or about 
55-125%, 60-110% or about 60-110%, 62-100% or about 
62-100%, 64-90% or about 64-90%, 66-85% or about 
66-85%, 68-80% or about 68-80%, 70-75% or about 
70-75%, 71-73% or about 71-73%, or 72% or about 72%, 
0.3-1.1 or about 0.3-1.1, 0.35-1.0 or about 0.35-1.0, 0.4-0.9 
or about 0.4–0.9, 0.45-0.75 or about 0.45-0.75, 0.5-0.7 or 
about 0.5-0.7, 0.52-0.68 or about 0.52-0.68, 0.54-0.66 or 
about 0.54-0.66, 0.58-0.62 or about 0.58-0.62, or 0.6 or 
about 0.6, more pre-induction agent administrations relative 
to Subjects testing positive for oncofetal fibronectin. 
0415. In one embodiment, for purposes of use in con 
junction with induction methods, a Subject is considered 
positive for oncofetal fibronectin when the presence of an 
oncofetal fibronectin indicating molecule in a Sample is 
equal to or above one or more threshold levels. AS one 
skilled in the art will recognize, a threshold level can vary 
according to the type of Sample measured and the Selected 
Stringency of the test. In one example, a threshold level for 
a buffer-treated cervicovaginal Sample assayed using a test 
Strip can be 50 ng/mL. In another example, a threshold level 
for a buffer-treated cervicovaginal Sample assayed using a 
test strip can be 150 ng/mL. 
0416) In another embodiment, multi-tiered thresholds can 
be applied to the oncofetal fibronectin indicating molecule 
measurement, where multi-tiered thresholds include two or 
more threshold levels, where each larger threshold level 
indicates a further increased likelihood of Success of induc 
tion, increased likelihood of vaginal delivery upon induc 
tion, likely decreased time interval between initiating induc 
tion and delivery, likely decreased time interval between 
administering a pre-induction agent and delivery, likely 
decreased time interval between administering oxytocin and 
delivery, increased likelihood of delivering within 24 hours 
of induction, increased likelihood of delivering within 48 
hours of induction and decreased likelihood of more than 
one administration of pre-induction agent to the Subject. An 
exemplary multi-tiered threshold is a two-tiered threshold 
where the lower threshold is 50 ng/mL and the higher 
threshold is 150 ng/mL for buffer-treated samples. An exem 
plary multi-tiered threshold is a two-tiered threshold where 
the lower threshold is 500 ng/mL and the higher threshold is 
1500 ng/mL for untreated samples. 

0417. In accordance with the methods that include multi 
tiered thresholds, methods are provided herein for classify 
ing the likely outcome of induction, where the methods 
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include measuring the amount of an oncofetal fibronectin 
indicating molecule in a Sample from a Subject and deter 
mining which, if any, multi-tiered threshold levels the 
Sample is equal to or greater than and classifying the likely 
outcome of induction, where each increasing amount in the 
multi-tiered thresholds classifies the outcome as: increased 
likelihood of Success of induction, increased likelihood of 
vaginal delivery upon induction, likely decreased time inter 
Val between initiating induction and delivery, likely 
decreased time interval between administering a parturifa 
cient and delivery, likely decreased time interval between 
administering oxytocin and delivery, increased likelihood of 
delivering within 24 hours of induction, increased likelihood 
of delivering within 48 hours of induction and decreased 
likelihood of more than one administration of pre-induction 
agent to the Subject, or combinations thereof. 

0418. In another embodiment, methods for detecting an 
oncofetal fibronectin indicating molecule in conjunction 
with induction of labor can be further coupled with one or 
more additional indicators or markers for induction out 
come. Thus, provided herein are methods of determining the 
Success of induction, where the methods include detecting 
an oncofetal fibronectin indicating molecule in a Sample and 
determining one or more additional indicators or markers of 
induction outcome, where presence (or level above thresh 
old) of an oncofetal fibronectin indicating molecule and one 
or more indicators or markers of induction outcome can 
indicate, relative to absence (or level below threshold) of the 
oncofetal fibronectin indicating molecule and/or a positive 
result for one or more additional indicators or markers of 
induction outcome, an increased likelihood of Success of 
induction, increased likelihood of vaginal delivery upon 
induction, likely decreased time interval between initiating 
induction and delivery, likely decreased time interval 
between administering a parturifacient and delivery, likely 
decreased time interval between administering oxytocin and 
delivery, increased likelihood of delivering within 24 hours 
of induction, increased likelihood of delivering within 48 
hours of induction and decreased likelihood of more than 
one administration of pre-induction agent to the Subject, or 
combinations thereof. 

0419) A variety of indicators or markers of induction 
outcome are provided herein or are otherwise known in the 
art, and typically include measurements or observations of 
the pregnant Subject or the fetus(es), or medical history of 
the pregnant Subject. Exemplary indicators include, but are 
not limited to, cervical length, Bishop Score, effacement, 
parity (i.e., previous vaginal delivery by the Subject), cer 
Vical dilation, gestational age, body mass index (BMI), 
Station, consistency, transvaginal ultrasound, and digital 
examination. In one example, an indicator is parity. In 
another example, the indicator is BMI. 

0420 
0421 Induction can be performed by any of a variety of 
methods known in the art, including administering a par 
turifacient and performing an induction procedure. A variety 
of induction procedures are known in the art, including, but 
not limited to, balloon catheterization Such as foley balloon 
catheterization or Atad balloon catheterization, amniotic 
membrane Stripping, extra-amniotic Saline infusion, 
amniotomy, or nipple Stimulation. In addition, a parturifa 
cient can be administered, where the parturifacient can be 

i. Induction Methods and Compounds 
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any of a variety of compounds or compositions known in the 
art for pre-inducement, cervical ripening, or inducement. 
Exemplary parturifacients include, but are not limited to, 
prostaglandins such as PGE1 (misoprostol) and PGE2 (dino 
prostone), oxytocic hormones Such as Oxytocin and Steroids 
such as RU486 (mifepristone). 
0422 The methods provided herein for predicting out 
come of induction of a Subject or identifying a Subject with 
higher likelihood of Successful induction can apply to any of 
the above induction methods and compounds and combina 
tions thereof. In one example, presence (or level above 
threshold) of an oncofetal fibronectin indicating molecule in 
a Sample from a Subject can indicate a decreased time 
interval after induction with oxytocin, relative to Subjects 
negative (or level below threshold) for the oncofetal 
fibronectin indicating molecule. 

0423 
0424. In another embodiment, the success of induction 
can be monitored by measuring the amount of an oncofetal 
fibronectin indicating molecule. A pregnant mother can be 
induced into labor by various methods including adminis 
tering a parturifacient Such as an oxytoxic hormone or a 
prostaglandin. After induction, the amount of an oncofetal 
fibronectin indicating molecule can be measured and an 
amount of an oncofetal fibronectin indicating molecule that 
is above a threshold level can indicate that the induction was 
effective and that delivery by the pregnant mother is immi 
nent. Thus, also provided herein is a method for monitoring 
the effectiveness of induction of a pregnant woman by 
monitoring the post-induction amount of an oncofetal 
fibronectin indicating molecule in a pregnant woman. For 
example, a post-induction measurement of an oncofetal 
fibronectin indicating molecule that is above a threshold 
level can indicate that the induction of the pregnant woman 
is effective and the pregnant woman will Soon deliver. 
Typically imminent delivery or likelihood that a woman will 
Soon deliver, when used in the context of post-induction, 
refers to an indication that a pregnant woman will deliver 
within 48 hours or about 48 hours after induction, or within 
48 hours or about 48 hours after a positive oncofetal 
fibronectin measurement. A post-induction measurement of 
an oncofetal fibronectin indicating molecule that is below a 
threshold level can indicate that the induction of the preg 
nant woman is ineffective and the pregnant woman will not 
Soon deliver. In response to a negative post-induction 
oncofetal fibronectin measurement, a decision can be made 
whether to administer an additional induction procedure in 
order to accomplish Vaginal delivery by the pregnant 
woman, or to instead choose to pursue childbirth by cesarean 
Section. Thus, provided herein is a method for determining 
treatment method after induction of a Subject, the method 
including measuring the amount of an oncofetal fibronectin 
indicating molecule in a Sample from an induced Subject and 
if the amount of the oncofetal fibronectin indicating mol 
ecule is at or above a threshold level, determining that 
additional induction is not required for vaginal delivery. 

ii. Post-Induction Measurements 

0425 Also provided herein is a method for determining 
treatment method after induction of a Subject, the method 
including measuring the amount of an oncofetal fibronectin 
indicating molecule in a Sample from an induced Subject and 
if the amount of the oncofetal fibronectin indicating mol 
ecule is below a threshold level, determining to administer 
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one or more additional administrations of induction, or 
determining to proceed with childbirth by cesarean Section. 

0426 Post-induction oncofetal fibronectin indicating 
molecule measurements can be performed on any of the 
Samples and by any of the methods used in pre-induction 
methods provided herein. Additionally, post-induction 
oncofetal fibronectin indicating molecule measurements can 
be used in conjunction with multi-tiered thresholds as pro 
Vided herein in regard to pre-induction measurements and 
also can be used in conjunction with one or more additional 
indicators of induction outcome, as provided herein in 
regard to pre-induction measurements. 

0427 e. Conceptus Indications 
0428 Provided herein is a method for selecting a con 
ceptus for implantation. In the method, a conceptus Sample, 
Such as from a well or other receptacle containing the 
conceptus or from the conceptus itself is tested for an 
oncofetal fibronectin indicating molecule. A conceptus with 
a Sample having an amount greater than a pre-determined 
level, or an amount greater than the amount for other 
concepti, or a rate of increase of Such amount that is greater 
than a pre-determined level or compared to other concepti in 
a group can be identified as favorable for implantation 
and/or Selected for implantation. 

0429 The methods, combinations, compositions and kits 
provided herein can be used for a variety of conceptus 
indications, where the methods include determining the 
presence or amount of an oncofetal fibronectin indicating 
molecule, where the conceptus is identified and/or Selected 
according to the amount of oncofetal fibronectin indicating 
molecule produced by the conceptus. For example, a con 
ceptus identified as producing oncofetal fibronectin indicat 
ing molecule or producing an amount of oncofetal fibronec 
tin indicating molecule at or above a threshold level can be 
identified as a conceptus with increased competence for or 
increased likelihood of Successfully implanting, relative to a 
conceptus not producing oncofetal fibronectin indicating 
molecule or producing an amount of oncofetal fibronectin 
indicating molecule below a threshold level. In another 
example, a conceptus identified as producing oncofetal 
fibronectin indicating molecule or producing an amount of 
oncofetal fibronectin indicating molecule at or above a 
threshold level can be identified as a conceptus with 
increased competence for or increased likelihood of Suc 
cessful Subsequent fetal development once transferred, rela 
tive to a conceptus not producing oncofetal fibronectin 
indicating molecule or producing an amount of oncofetal 
fibronectin indicating molecule below a threshold level. In 
another example, a conceptus identified as producing 
oncofetal fibronectin indicating molecule or producing an 
amount of oncofetal fibronectin indicating molecule at or 
above a threshold level can be selected for use in implan 
tation. In another example, a conceptus identified as pro 
ducing oncofetal fibronectin indicating molecule or produc 
ing an amount of oncofetal fibronectin indicating molecule 
at or above a threshold level can be selected for use in a cell 
culture. In another example, a conceptus identified as pro 
ducing oncofetal fibronectin indicating molecule or produc 
ing an amount of oncofetal fibronectin indicating molecule 
at or above a threshold level can be Selected for use as a stem 
cell. In another example, a conceptus identified as not 
producing oncofetal fibronectin indicating molecule or pro 
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ducing an amount of oncofetal fibronectin indicating mol 
ecule below a threshold level can be identified as a concep 
tus with decreased competence for or decreased likelihood 
of Successfully implanting, relative to a conceptuS producing 
oncofetal fibronectin indicating molecule or producing an 
amount of oncofetal fibronectin indicating molecule at or 
above a threshold level. In another example, a conceptus 
identified as not producing oncofetal fibronectin indicating 
molecule or producing an amount of oncofetal fibronectin 
indicating molecule below a threshold level can be identified 
as a conceptus with decreased competence for or decreased 
likelihood of Successful Subsequent fetal development once 
transferred, relative to a conceptus producing oncofetal 
fibronectin indicating molecule or producing an amount of 
oncofetal fibronectin indicating molecule at or above a 
threshold level. In another example, a conceptus identified 
as not producing oncofetal fibronectin indicating molecule 
or producing an amount of oncofetal fibronectin indicating 
molecule below a threshold level can be selected to not use 
for implantation. In another example, a conceptus identified 
as not producing oncofetal fibronectin indicating molecule 
or producing an amount of oncofetal fibronectin indicating 
molecule below a threshold level can be selected for use in 
cell culture. In another example, a conceptus identified as 
not producing oncofetal fibronectin indicating molecule or 
producing an amount of oncofetal fibronectin indicating 
molecule below a threshold level can be selected for use as 
a stem cell. 

0430. Following penetration of the ovum by a sperm, 
fertilization is completed and the male and female pronuclei 
fuse, forming a Zygote. The Zygote undergoes rapid cell 
divisions and begins to develop. Approximately 4-5 days 
post-fertilization, the cells have developed into a ball of cells 
known as a morula. Further development at approximately 
days 5-6, the cells develop into a blastocyst. As the blasto 
cyst develops further, distinct cell layers are formed. The 
inner cell mass gives rise to the embryo proper (also known 
as an embryoblast). The outer cell mass, also known as the 
trophoblast, develops as a layer of epithelium cells Sur 
rounding the embryo. 

0431 A conceptus attaches to the uterine wall, generally 
6 to 7 days post-fertilization. The trophoblast, a layer of 
epithelial cells at the outer Surface of the blastocyst, partici 
pates in the attachment of the blastocyst to the endometrial 
layer of cells in the uterus. Cells at the embryonic pole of the 
trophoblast layer differentiate to produce Syncytioblasts, 
which begin the process of uterine implantation. 

0432. The trophoblast layer is the primary source for 
Subsequent development of extraembryonic membranes 
including placental tissue, amnion and umbilical cord. The 
trophoblast cells of the conceptus Synthesize and Secrete 
oncofetal fibronectin protein. Oncofetal fibronectin is pro 
duced in early Stage concepti including early Stage embryos, 
and plays a role in the attachment of the conceptus to the 
uterine wall and/or vascularization of the attached concep 
tus. Oncofetal fibronectin is present at placental attachments 
Sites at the placental-uterine junction. 

0433. The methods provided herein can be used to mea 
Sure the presence and or amount of an oncofetal fibronectin 
indicating molecule produced by a conceptus, at one or more 
time points, and thereby to identify a conceptus with 
increased likelihood of Successful uterine implantation. 



US 2006/0O24757 A1 

Accordingly, as provided herein, a conceptus that produces 
an oncofetal fibronectin indicating molecule has an 
increased likelihood of Successful uterine implantation rela 
tive to a conceptus that does not produce the oncofetal 
fibronectin indicating molecule. Also, as provided herein, a 
conceptus that produces higher amounts of an oncofetal 
fibronectin indicating molecule relative to a conceptus that 
produces lower amounts of the oncofetal fibronectin indi 
cating molecule, has an increased likelihood of Successful 
uterine implantation. Also, as provided herein, a conceptus 
that produces an amount of an oncofetal fibronectin indi 
cating molecule at or above a threshold level has an 
increased likelihood of Successful uterine implantation rela 
tive to a conceptus that produces an amount of the oncofetal 
fibronectin indicating molecule below a threshold level. 
Also, as provided herein, a conceptus that produces a more 
rapidly increasing amount of an oncofetal fibronectin indi 
cating molecule relative to a conceptus that produces a leSS 
rapidly increasing or a decreasing amount of the oncofetal 
fibronectin indicating molecule, has an increased likelihood 
of Successful uterine implantation. 
0434 Similarly, as provided herein, a conceptus that does 
not produce an oncofetal fibronectin indicating molecule has 
a decreased likelihood of Successful uterine implantation 
relative to a conceptus that produces the oncofetal fibronec 
tin indicating molecule. Also, as provided herein, a concep 
tus that produces lower amounts of an oncofetal fibronectin 
indicating molecule has a decreased likelihood of Successful 
uterine implantation relative to a conceptus that produces 
higher amounts of the oncofetal fibronectin indicating mol 
ecule. Also, as provided herein, a conceptus that produces an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level has a decreased likelihood of Suc 
cessful uterine implantation relative to a conceptus that 
produces an amount of the oncofetal fibronectin indicating 
molecule at or above a threshold level. Also, as provided 
herein, a conceptus that produces a less rapidly increasing or 
decreasing amount of an oncofetal fibronectin indicating 
molecule has a decreased likelihood of Successful uterine 
implantation relative to a conceptus that produces a more 
rapidly increasing amount of the oncofetal fibronectin indi 
cating molecule. The methods provided herein can be used 
to measure the presence and or amount of an oncofetal 
fibronectin indicating molecule produced by a conceptus, at 
one or more time points, and thereby to identify a conceptus 
with decreased likelihood of Successful uterine implantation. 
0435. In Some cases a conceptus can be categorized as 
oncofetal fibronectin positive when any oncofetal fibronec 
tin indicating molecule is detected in a conceptus Sample. In 
other cases, a conceptuS can be categorized according to the 
amount of oncofetal fibronectin indicating molecule present 
in a Sample. In other cases, a conceptus can be categorized 
as oncofetal fibronectin positive when the presence of an 
oncofetal fibronectin indicating molecule in a conceptus 
Sample is equal to or above one or more threshold levels. In 
one example, a threshold level of an oncofetal fibronectin 
indicating molecule Such as oncofetal fibronectin protein in 
conceptus culture medium assayed using a test Strip can be 
50 ng/mL. In another example, a threshold level of an 
oncofetal fibronectin indicating molecule Such as oncofetal 
fibronectin protein in conceptus culture medium assayed 
using a test Strip can be 150 ng/mL. Exemplary threshold 
values for categorizing a conceptus include 50 ng/ml, 150 
ng/ml, 200 ng/ml, 300 ng/ml, 500 ng/ml, 750 ng/ml and 
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1000 ng/ml, or about 50 ng/ml, about 150 ng/ml, about 200 
ng/ml, about 300 ng/ml, about 500 ng/ml, about 750 ng/ml 
and about 1000 ng/ml. 
0436 i. Detection of Oncofetal Fibronectin Production 
by a ConceptuS 
0437. Any of a variety of methods provided herein or 
otherwise known in the art for detecting an oncofetal 
fibronectin indicating molecule in a Sample can be used for 
detecting an oncofetal fibronectin indicating molecule pro 
duced by a conceptus, including, but not limited to, dot blot 
analysis, western blot analysis, northern blot analysis, South 
ern blot analysis, RT-PCR methods, mass spectrometric 
methods, Sandwich assayS. Such as test Strip-based Sandwich 
assays and ELISA methods. For example, concepti (e.g., 
Zygotes and embryos) can be placed in culture medium 
individually. 
0438 An oncofetal fibronectin indicating molecule can 
be detected in any of a variety of conceptus Samples. 
ConceptuS Samples include conceptus extracts, Samples 
from outside of the conceptus, Such as culture medium, cell 
and tissue extracts, and cells, where one or more cells is 
removed from a conceptus, leaving the remainder of the 
conceptus competent for Subsequent culture, implantation 
and/or development. The Samples can be analyzed neat, or 
can be reagent-treated and/or fractionated prior to detection 
of an oncofetal fibronectin indicating molecule. In one 
example, an oncofetal fibronectin indicating molecule can 
be detected in Vitro. In vitro detection includes the detection 
of an oncofetal fibronectin indicating molecule in isolated 
cells and tissues and cultured cells and tissues, including an 
oncofetal fibronectin indicating molecule Secreted by Such 
cells and tissues. Cells and tissues for detection include, but 
are not limited to, any and all Stages of a conceptus, 
including Zygotes, morulas, blastocysts, embryoblasts, 
embryo, and placenta, cells and cells layers of a conceptus, 
including but not limited to, cytotrophoblasts, trophoblasts, 
Syncytiotrophoblasts, hypoblast and epiblast. 

0439. In some embodiments, an oncofetal fibronectin 
indicating molecule produced by a conceptus can be mea 
Sured by measuring oncofetal fibronectin indicating mol 
ecule outside of the conceptus. For example, an oncofetal 
fibronectin indicating molecule can be present in the culture 
medium that contains the conceptus. An oncofetal fibronec 
tin indicating molecule in medium that contains the concep 
tuS can include an oncofetal fibronectin indicating molecule 
Secreted by the conceptus. In one example, the presence 
and/or amount of an oncofetal fibronectin indicating mol 
ecule produced and/or Secreted by a conceptus can be 
measured by detecting an oncofetal fibronectin indicating 
molecule in the culture medium that contains the conceptus. 
Detection of an oncofetal fibronectin indicating molecule in 
culture medium can include the comparison to controls 
including culture medium without any added embryoS or 
Zygotes, as will be apparent to one skilled in the art. 
0440. In one embodiment, the medium for Such oncofetal 
fibronectin indicating molecule detection methods contains 
a Single conceptus. In Such methods, measurement of an 
oncofetal fibronectin indicating molecule in the medium can 
indicate the production of the oncofetal fibronectin indicat 
ing molecule by the conceptus. 
0441. In another embodiment, the medium for such 
oncofetal fibronectin indicating molecule detection methods 
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contains two or more concepti. AS provided herein, presence 
of an oncofetal fibronectin indicating molecule in culture 
medium can Stimulate production of oncofetal fibronectin in 
a conceptus. Accordingly, presence of a conceptus in 
medium containing two or more conceptican indicate that 
the concepti are Stimulated to produce oncofetal fibronectin 
and, therefore, can be identified as producing oncofetal 
fibronectin. 

0442. In other embodiments, an oncofetal fibronectin 
indicating molecule produced by a conceptus can be mea 
Sured by measuring an oncofetal fibronectin indicating mol 
ecule present in a cell of a conceptus. For example, the 
oncofetal fibronectin indicating molecule present in a cell 
extract can be measured. A cell extract can be collected by 
removing a portion of cellular fluid Such as cytoplasm using, 
for example, a Syringe, or by cell harvesting. Cell harvesting 
can be performed, for example, by removing one or more 
cells from a conceptus, while leaving the conceptus Suffi 
ciently intact and competent for Subsequent development 
and implantation. Oncofetal fibronectin indicating molecule 
detection in the removed cell can be performed immediately 
after removing the cell (e.g., by harvesting the cell), or after 
culturing the removed cell, where oncofetal fibronectin 
indicating molecule detection can be performed at one or 
more time points. 
0443) In other embodiments, conceptus extracts can be 
used for detecting an oncofetal fibronectin indicating mol 
ecule. A conceptus can contain one or more cavities, includ 
ing, but not limited to, the blastoceol. An oncofetal fibronec 
tin indicating molecule can be present in these cavities. A 
Sample of the liquid in a conceptuS cavity can be collected 
using known methods, for example, by extracting with a 
microSyringe. 
0444) Detection includes, but is not limited to, measure 
ment of the presence, amount, rate of production and/or rate 
of Secretion of an oncofetal fibronectin indicating molecule. 
An amount or rate can be compared to a threshold amount 
or can be compared to one or more amounts or rates from 
other concepti. For example, amounts or rates of oncofetal 
fibronectin indicating molecule production can be compared 
for two or more concepti, and the conceptican be classified 
from highest to lowest in amount oncofetal fibronectin 
indicating molecule produced or rate of increase of oncofetal 
fibronectin indicating molecule production. 
0445) A sample for which an oncofetal fibronectin indi 
cating molecule is to be detected can be collected at any time 
post-isolation of the gametes and includes detection imme 
diately after fertilization, and times following fertilization 
up to and including the time of implantation of a conceptus. 
For example, oncofetal fibronectin indicating molecule 
detection can be performed immediately following fertili 
zation, and at 1, 2, 3, 4, 5, 6, 7, 8, 16, 24, 30, 36, 40, 48, 60, 
72, 84, 96, 108, 120, 132, 144, and 168 hours and at any 
intermediate times post-fertilization. Detection of an oncofe 
tal fibronectin indicating molecule also can be performed at 
times prior to transfer to a female including, but not limited 
to, the day of transfer, and 1 day, 2 days, 3 days, 4 days and 
5 days pre-transfer. Oncofetal fibronectin indicating mol 
ecule detection can be performed at one or more of any Such 
time points. 
0446) 
0447 The methods, compositions and kits provided 
herein for detecting an oncofetal fibronectin indicating mol 
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ecule can be used in ASSisted Reproduction Technologies 
(ART), including as predictive tests and for indicating 
Success of ART, ART includes but is not limited to in vitro 
fertilization (IVF), Zygote intra-fallopian transfer (ZIFT), 
gamete intra-fallopian transfer (GIFT), blastocyst transfer, 
in vitro maturation of oocytes coupled with IVF, and frozen 
embryo transfer (FET); these methods are known in the art. 
In these procedures gametes (ova and Sperm) are collected, 
manipulated in vitro and then one or more gametes or cells 
derived from gametes are implanted into the female. One 
example of ART, in vitro fertilization (IVF), includes the 
collection of ova and Sperm, fertilization of the ova in vitro, 
culturing the fertilized cells and allowing the fertilized cells 
to divide and develop in Vitro, and then transferring one or 
more cultured fertilized cells (typically embryos) into the 
uterus. Another example of ART, Zygote intra-fallopian 
transfer (ZIFT) includes collection of ova and sperm, fer 
tilization of the ova in vitro, and transfer of a Zygote (or 
more than one Zygote) into the fallopian tubes. Following 
transfer of the conceptus (e.g., Zygote or embryo) to the 
female, the conceptus may or may not Subsequently attach 
to the uterine wall, and a conceptus that attaches to the 
uterine wall can further develop. The ability of the conceptus 
to Successfully implant in the uterine wall plays a key role 
in the Success of these procedures, because if the conceptus 
does not Successfully implant, the development will arrest 
and the pregnancy will not go to term. 
0448. Accordingly, provided herein are methods of per 
forming ART by transferring to a female a conceptus iden 
tified using the methods provided herein as having an 
increased competence for or increased likelihood of Suc 
cessful implantation in the uterus, and/or improved likeli 
hood of Successful Subsequent fetal development once trans 
ferred. 

0449 Development of the conceptus in in vitro fertiliza 
tion and other ART procedures parallels in vivo fertilization 
in development, with the exception that Some of the Stages 
occur in vitro prior to implantation and the remainder are 
completed post-implantation. In ART procedures, the con 
ceptus is transferred to the uterus generally at approximately 
2 to 6 days post-fertilization, usually at approximately 3 to 
5 days post-fertilization. The conceptus also can be trans 
ferred into the fallopian tubes, generally 1, 2 and/or 3 days 
post-fertilization. Transfer of conceptus includes transfer of 
a 2 cell, 2-4 cell, 4 cell, 4-8 cell and greater than 8 cell Stage 
conceptus and can include transfer at the blastocyst Stage. 
Transfer includes transfer of one or more concepti, usually 
1-5, 2-5, 3-5 and 2-3 conceptus are transferred. In some 
cases, Such as Single embryo transfer, only one conceptus is 
transferred to the female. ART also includes frozen embryo 
transfer where the embryos, following fertilization and 
optionally a period of cell culture, are frozen for later use, 
e.g., implantation into a female at a later time. Such embryos 
can be Stored indefinitely under frozen conditions, Such as 
Storage in liquid nitrogen. 

0450 iii. Post-Measurement Steps 
0451 AS provided herein, production of an oncofetal 
fibronectin indicating molecule can be measured. Oncofetal 
fibronectin indicating molecule measurements can be used 
to characterize a conceptus. For example, a conceptus for 
which an oncofetal fibronectin indicating molecule is 
present, is at or above a threshold level or has a higher 
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increasing rate of production can be characterized as having 
an increased competence for or increased likelihood of 
Successful implantation in the uterus, and/or improved like 
lihood of Successful Subsequent fetal development once 
transferred, relative to a conceptus for which the oncofetal 
fibronectin indicating molecule is absent, is below a thresh 
old level or has a decreasing rate of production. 
0452) 
0453 Also provided herein are methods for increasing 
production of oncofetal fibronectin in a conceptus. AS pro 
Vided herein, a conceptus that produces oncofetal fibronectin 
at a Sufficiently low level or rate, is not typically Selected for 
implantation. Methods provided herein can be used to Select 
a conceptus producing an oncofetal fibronectin indicating 
molecule below a threshold level or rate for implantation, 
and treating the conceptus with one or more methods for 
increasing production of an oncofetal fibronectin indicating 
molecule in a conceptus. In one example, a conceptus can be 
monitored on one or more occasions after Such treatment for 
production of an oncofetal fibronectin indicating molecule, 
and upon measurement of an amount of rate of production 
above a threshold level or rate, the conceptus can be as 
Suitable for implantation. 

a. Increasing Oncofetal Fibronectin Production 

0454. Oncofetal fibronectin synthesis can be increased in 
amount and/or rate of Synthesis by external Stimuli. Synthe 
sis of oncofetal fibronectin can increase over time in culture. 
For example, Some isolated human trophoblasts Secrete 
barely detectable oncofetal fibronectin in culture shortly 
after isolation. The synthesis of oncofetal fibronectin 
increases over time of culturing in vitro. A variety of 
constituents of the culture medium can Stimulate oncofetal 
fibronectin production, including but not limited to Serum, 
Such as human and other mammalian Serum, and transform 
ing growth factors, including TGF-C. and TGF-3. Oncofetal 
fibronectin Synthesis also can be stimulated by cell attach 
ment including, but not limited to, incubation of cells with 
extracellular matrix, Synthetic matrices, or plastic. 
0455 b. Identify Conceptus Based on Oncofetal 
Fibronectin Production 

0456. In the methods provided herein, detection of an 
oncofetal fibronectin indicating molecule can be coupled 
with classification of a conceptus according to the oncofetal 
fibronectin indicating molecule production by the conceptus. 
Presence, amount or rate of oncofetal fibronectin indicating 
molecule production can indicate the competence of a 
conceptus for implantation, or the likelihood of a conceptus 
Successfully implanting or the likelihood of Successful Sub 
Sequent fetal development once transferred. Accordingly, 
the methods provided herein can be used to classify a 
conceptus as having an increased competence for, or 
increased likelihood of, Successful implantation in the 
uterus, and/or improved likelihood of Successful Subsequent 
fetal development once transferred, where a conceptus with 
the presence of, an increased amount of, or a higher rate of 
increase of oncofetal fibronectin indicating molecule has an 
increased competence for, or increased likelihood of, Suc 
cessful implantation in the uterus, and/or improved likeli 
hood of Successful Subsequent fetal development once trans 
ferred, relative to a conceptus with an absence of, a 
decreased amount of, or a lower rate of increase or a 
decrease of oncofetal fibronectin indicating molecule. Simi 
larly, methods provided herein can be used to identify a 
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conceptus as Suitable for implantation, where a conceptuS in 
which an oncofetal fibronectin indicating molecule is 
present or is present at or above a threshold level or is 
increasing in production can be identified as having a 
Sufficiently high rate competence for, or likelihood of, 
Successful implantation in the uterus, and/or likelihood of 
Successful Subsequent fetal development once transferred, 
and therefore as Suitable for implantation. 
0457) 
0458) Detection of an oncofetal fibronectin indicating 
molecule can be used to predict and to improve conceptus 
implantation and viability in ART procedures including, but 
not limited to, in Vitro fertilization procedures, Zygote intra 
fallopian transfer and frozen embryo transfer. AS provided 
herein, the presence, amount, rate of production and/or rate 
of Secretion of an oncofetal fibronectin indicating molecule 
can be used as an indicator for the ability of a conceptus to 
implant in the uterus and/or for Such implantation to be 
Successfully developed and maintained. A conceptus having 
an increased competence for or increased likelihood of 
Successful implantation in the uterus, and/or improved like 
lihood of Successful Subsequent fetal development once 
transferred, can be selected for transfer to a female (e.g., 
transfer to the uterus or fallopian tubes). 
0459. In one embodiment, detection of an oncofetal 
fibronectin indicating molecule is used to Select one or more 
concepti (e.g., embryos and Zygotes) for implantation. For 
example, an Ovum can be collected and fertilized in Vitro, to 
form a conceptus. Following fertilization, an oncofetal 
fibronectin indicating molecule can be detected in one or 
more Samples corresponding to one or more concepti and the 
presence or amount of oncofetal fibronectin indicating mol 
ecule in the Samples can be used to Select one or more 
concepti having an increased competence for or increased 
likelihood of Successful implantation in the uterus, and/or 
improved likelihood of Successful Subsequent fetal devel 
opment once transferred. 
0460. In yet another embodiment, detection of an oncofe 
tal fibronectin indicating molecule can be used to Select a 
conceptus for frozen Storage. In ART procedures, often more 
concepti are produced in vitro than will be transferred to a 
female. Concepti that are not transferred can be Stored 
indefinitely in frozen Storage Such as liquid nitrogen tanks. 
Concepti can be Selected for frozen Storage, for example, 
based on detection of an amount of an oncofetal fibronectin 
indicating molecule, a threshold level of an oncofetal 
fibronectin indicating molecule, rate of production and/or 
Secretion of an oncofetal fibronectin indicating molecule, 
and/or detection coupled with Selection in comparison to 
production of an oncofetal fibronectin indicating molecule 
by other concepti. 
0461) 
0462. In one aspect of the embodiment, a conceptus with 
the highest oncofetal fibronectin indicating molecule level 
and/or concepti (more than one conceptus) with the highest 
levels of oncofetal fibronectin indicating molecule relative 
to one or more other concepti are Selected for transfer. In 
another aspect, one or more concepti with the lowest oncofe 
tal fibronectin indicating molecule levels are discarded and/ 
or are not Selected for transfer. In yet another aspect, 
concepti with the lowest oncofetal fibronectin indicating 
molecule levels are stimulated for oncofetal fibronectin 
production before transfer. 

i. Selection of a Conceptus 

ii. Criteria for Selection 
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0463. In another embodiment, a threshold level of detect 
able oncofetal fibronectin indicating molecule is used to 
Select concepti (e.g., embryos and Zygotes) for transfer. In 
one aspect of the embodiment the presence of an amount 
equal to or above a threshold level of an oncofetal fibronec 
tin indicating molecule indicates a conceptus to Select for 
transfer. In another aspect of the embodiment, the presence 
of an amount less than a threshold level is used to discard a 
conceptus and/or identify conceptus not preferred for trans 
fer. In yet another embodiment, the presence of an amount 
less than a threshold level is used to Select a conceptus for 
Stimulation of oncofetal fibronectin production prior to 
transfer. In Such methods, a positive result can be the 
presence of any amount of an oncofetal fibronectin indicat 
ing molecule equal to or above a threshold level, and a 
negative result can be any amount of an oncofetal fibronec 
tin indicating molecule below a threshold level. 

0464) In another embodiment, the rate of increase of 
oncofetal fibronectin indicating molecule production is 
detected and used to Select a conceptus for transfer. For 
example, an oncofetal fibronectin indicating molecule can 
be detected at two or more time points post-fertilization and 
a rate of oncofetal fibronectin indicating molecule Synthesis 
and/or oncofetal fibronectin indicating molecule Secretion 
can be determined, based on the change of oncofetal 
fibronectin indicating molecule levels over time. In one 
aspect of the embodiment, one or more concepti are chosen 
that exhibit the highest rate of oncofetal fibronectin indicat 
ing molecule production relative to other concepti. In 
another aspect, one or more concepti are chosen that exhibit 
a rate equal to or above a chosen threshold rate of oncofetal 
fibronectin indicating molecule production. In another 
aspect of the embodiment, concepti that exhibit a lower rate 
of oncofetal fibronectin indicating molecule relative to other 
concepti or as compared to a threshold rate are discarded 
and/or are Selected as concepti not for transfer. 
0465 c. Other Markers Used in Conjunction with 
Oncofetal Fibronectin 

0466 In any of the embodiments herein, oncofetal 
fibronectin indicating molecule detection can be coupled 
with other testing procedures which monitor and/or Select 
criteria in the conceptus and/or female recipient. 
0467 i. Conceptus Markers 
0468 For example, oncofetal fibronectin indicating mol 
ecule detection can be coupled with pre-implantation char 
acterization and/or diagnosis of the conceptus. Such char 
acterization can be based on genetic characteristics, gene 
expression, and/or morphology of the conceptus. Character 
ization and/or diagnosis can be performed at any time after 
fertilization until implantation, and is typically performed 
between 1 and 7 days after fertilization, for example from 
2-3 days after fertilization. 
0469. In one example, genetic characterization and/or 
diagnosis can be conducted. In Such procedures, one or more 
cells, generally a Single cell, is removed from the conceptus 
and tested for the absence and/or presence of genetic mark 
erS. In one embodiment, a conceptus can be selected for 
transfer based on detection of an oncofetal fibronectin 
indicating molecule and detection of at least one genetic 
marker. In another example of coupled detection, oncofetal 
fibronectin (onfEN) detection is coupled with detection of 
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additional implantation competence markerS Such as addi 
tional extracellular matrix proteins. In another example of 
coupled detection, ofnFN detection is coupled with detec 
tion of at least one quality marker including, but not limited 
to, expression of oxidative stress genes (e.g., MnSOD, 
CuZnSOD, SOX), apoptosis genes (e.g., Bax), maternal 
recognition of pregnancy genes (e.g., INF-tau), genes related 
to communication through gap junctions (e.g., CX31 and 
CX43), and/or differentiation and implantation genes (e.g., 
LIF and LR-beta). A variety of markers are known in the art, 
as exemplified in Reese et al., J. Biol. Chem., 276:44137 
44145 (2001); and Yoshioka et al., Biochem. Biophys. Res. 
Commun. 272:531-538 (2000). 
0470. In another embodiment, oncofetal fibronectin indi 
cating molecule detection can be combined with morpho 
logical characterization and/or diagnosis of a conceptus. 
Morphological features of a conceptus can indicate the 
likelihood of Successful implantation and development to 
pregnancy of a conceptus. A variety of morphological fea 
tures characteristic of concepti with an increased likelihood 
of Successful implantation and development to pregnancy 
are known in the art, and include, but are not limited to, cell 
number, degree of fragmentation, cell regularity, Symmetry, 
pronuclear morphology, follicle size, follicular fluid Volume, 
multi-nucleation, presence of vacuoles, and granularity. 

0471) 
0472. In any of the embodiments herein, oncofetal 
fibronectin indicating molecule detection can be coupled 
with other testing procedures which monitor and/or Select 
criteria in the female recipient. For example, a female 
recipient can be tested for markers correlative with recep 
tivity to Successful transfer and Subsequent implantation of 
a conceptus. Such markers can include detection of mucin 
glycoproteins (e.g., MUC1) and heparin Sulfate-binding 
proteins. Additional markers for use include phenotypes of 
follicles that can contribute to the competence and viability 
of the oocyte to participate in Successful fertilization and 
conceptus development, including, but not limited to, 
expression of 11 B-hydroxysteroid dehydrogenase by granu 
losa cells, adhesion and proliferation of cumulus cells, 
Steroidogenic activity of cumulus and perifollicular vascu 
larity and vascular epithelial growth factors bound to granu 
losa and cumulus cells. 

0473) iv. Cell Culture and Stem Cell Uses 
0474 Methods and probes for detection of an oncofetal 
fibronectin indicating molecule can be used to Select cells 
and tissues for non-implantation uses, including for use in 
cell culture and as Stem cells. In one example, a cell or 
conceptus not Selected for implantation can be Selected for 
use in further in vitro culture as a Source of embryonic Stem 
cells. Such cells are useful in the research and treatment of 
diseases and conditions, including, but not limited to immu 
nological and neurodegenerative diseases Such as Parkin 
Son's disease, lupus, diabetes, Stroke, rheumatoid arthritis, 
heart trauma, and in cell replacement therapies and tissue 
regeneration. 

0475. In one embodiment, detection of an oncofetal 
fibronectin indicating molecule is used to Select a conceptus 
not competent or less competent for transfer to a female. A 
conceptus further can be Selected for use in cell culture or as 
Stem cells, for example, based on their viability in culture. 

ii. Maternal Markers 
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Detection of an oncofetal fibronectin indicating molecule 
can include any of the detection methods, assays and Selec 
tions herein, including Selections based on detection of an 
amount, a threshold level, a rate of Synthesis and/or a rate of 
Secretion of an oncofetal fibronectin indicating molecule. 

0476) 2. Indicator of Cancer 
0477 AS provided herein, the presence or an amount of 
an oncofetal fibronectin indicating molecule in body tissue 
or fluid Sample can be associated with tumor, cancer, 
metastasis or neoplasia. An oncofetal fibronectin indicating 
molecule can Serve as a marker for the presence of, the risk 
of developing, the progression or regression of, the recur 
rence of, aggressiveness of, or treatment of, tumor, cancer, 
metastasis or neoplasia in a Subject. The methods provided 
herein can be used to determine the presence or absence, or 
the amount of an oncofetal fibronectin indicating molecule 
in a Sample, and also can be used to monitor levels of an 
oncofetal fibronectin indicating molecule in a Subject over 
time. Presence or an elevated amount above a threshold of 
an oncofetal fibronectin indicating molecule can indicate the 
presence of, an increased risk of developing, the progression 
of, the recurrence of, increased aggressiveness of, or inef 
fectiveness of treatment of, tumor, cancer, metastasis or 
neoplasia in a Subject. Absence or a lower amount below a 
threshold of an oncofetal fibronectin indicating molecule can 
indicate the absence of, a decreased risk of developing, the 
regression of, the lack of recurrence of, decreased aggres 
Siveness of, or effectiveneSS of treatment of, tumor, cancer, 
metastasis or neoplasia in a Subject. 

0478 An oncofetal fibronectin indicating molecule can 
be used as a biological marker for a variety of cancer (e.g., 
neoplastic) diseases, including, but not limited to, carcino 
mas of the lung, breast, ovary, Stomach, pancreas, larynx, 
esophagus, testes, liver, parotid, biliary tract, colon, rectum, 
cervix, uterus, endometrium, kidney, bladder, prostate, thy 
roid, pituitary, eye, brain, oral, Skin, head and neck cancer, 
lymphoma, leukemia, Squamous cell carcinomas, adenocar 
cinomas, Small cell carcinomas, melanomas, gliomas, Sar 
comas and neuroblastomas. An oncofetal fibronectin indi 
cating molecule indicating various cancerous (e.g., 
neoplastic) conditions can be detected in any of a variety of 
body tissue and fluid Samples, including those provided 
herein or are otherwise known in the art; and any method for 
collecting a Sample can be used that is appropriate for the 
tissue or organ under examination, as will be understood by 
one of skill in the art. Any oncofetal fibronectin indicating 
molecule detection method provided herein or otherwise 
known in the art can be used to detect the presence or 
amount of an oncofetal fibronectin indicating molecule in a 
Sample. Provided herein below as non-exclusive examples 
of cancer-related oncofetal fibronectin indicating molecule 
detection methods are descriptions of detection of an 
oncofetal fibronectin indicating molecule in blood, plasma, 
Serum, urine, lavage, Sputum, tissue, aspirate, Stool, or Swab 
Samples that can be used to indicate the presence, risk of, 
development of, likelihood of recurrence of, progression or 
regression of, aggressiveness of, or efficacy of treatment of, 
bladder, breast, cervical, ovarian, prostate, lung, or colorec 
tal cancers. 

0479. The methods provided herein can include collect 
ing a Sample, measuring for the presence of an oncofetal 
fibronectin indicating molecule in a Sample and/or measur 
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ing the amount of an oncofetal fibronectin indicating mol 
ecule in the Sample, optionally characterizing the oncofetal 
fibronectin indicating molecule in the Sample. Presence of 
an oncofetal fibronectin indicating molecule, or an amount 
of oncofetal fibronectin indicating molecule equal to or 
above one or more thresholds can characterize the Sample as 
oncofetal fibronectin positive, or as falling within a particu 
lar group, according to the highest threshold equal to or leSS 
than the measured oncofetal fibronectin indicating molecule 
amount. Absence of an oncofetal fibronectin indicating 
molecule, or an amount of oncofetal fibronectin indicating 
molecule below one or more thresholds can characterize the 
Sample as oncofetal fibronectin negative, or as falling within 
a particular group, according to the lowest threshold greater 
than the measured oncofetal fibronectin indicating molecule 
amount. 

0480 A sample collected can be taken from any source, 
as provided herein or otherwise known in the art. Exemplary 
Sources for Samples include, but are not limited to, a tissue 
Sample, Swab of a region Suspected of being cancerous, a 
lavage Sample, a blood Sample, a plasma Sample, a Serum 
Sample, an interstitial fluid Sample, a lymph Sample, a 
lymphatic fluid Sample, and a urine Sample. The methods 
provided herein for collecting Samples permit increased 
Sensitivity, increased ease of use, increased Sample quality 
or combinations thereof, relative to previously used meth 
ods. Samples can be stored and/or treated using the methods 
known in the art or provided herein. Presence of an oncofetal 
fibronectin indicating molecule in the sample can be deter 
mined using the methods provided herein or otherwise 
known in the art. Exemplary methods include dot blot 
analysis, western blot analysis, northern blot analysis, South 
ern blot analysis, RT-PCR methods, mass spectrometric 
methods, Sandwich assayS. Such as test Strip-based Sandwich 
assays and ELISA methods. The oncofetal fibronectin indi 
cating molecule measurement methods provided herein per 
mit increased Sensitivity in oncofetal fibronectin indicating 
molecule detection and provide additional advantages as 
well. Accordingly, the methods disclosed herein can be used 
for early indication of the presence of cancer (e.g., hyper 
plastic, neoplastic, malignant or metastatic) cells, by, for 
example being able to detect lower levels of an oncofetal 
fibronectin indicating molecule in a Sample, or by facilitat 
ing more frequent testing for cancer. 
0481) Detection of an oncofetal fibronectin indicating 
molecule in a Sample can indicate the presence of a Solid 
tumor, a leukemia (i.e., a blood-born cancer), cancer, 
metastasis, hyperplasia or neoplasia in a Subject. Detection 
of an oncofetal fibronectin indicating molecule in a Sample 
can indicate the Stage or Severity of a Solid tumor, a 
leukemia, cancer, metastasis, hyperplasia or neoplasia in a 
Subject. AS provided herein, an oncofetal fibronectin indi 
cating molecule is present in a variety of cancers (Solid and 
blood-born), tumors, metastases and neoplasias. Thus, an 
oncofetal fibronectin positive Sample can be used to indicate 
the presence and/or stage of a tumor, cancer, metastatis or 
neoplasia in a Subject, or can be used to indicate the presence 
of cancer (e.g., neoplastic, malignant or metastatic) cells in 
a Subject. Detection of the presence of an oncofetal fibronec 
tin indicating molecule can indicate the presence and/or 
Stage of a tumor, cancer, metastatis or neoplasia in a Subject, 
or can indicate the presence of cancer (e.g., neoplastic, 
malignant or metastatic) cells in a Subject. In another 
embodiment, detection of an oncofetal fibronectin indicating 
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molecule at or above one or more threshold levels can 
indicate the presence and/or Stage of a tumor, cancer, 
metastasis or neoplasia in a Subject, or the presence of 
cancer (e.g., neoplastic, malignant or metastatic) cells in a 
Subject. 
0482 Absence or level below a threshold of an oncofetal 
fibronectin indicating molecule in the Sample can indicate 
the absence of tumor, cancer, metastasis or neoplasia in a 
Subject. AS provided herein, Since an oncofetal fibronectin 
indicating molecule is present in body tissues and fluids in 
numerous cancer (neoplastic) diseases, absence of an 
oncofetal fibronectin indicating molecule can indicate that 
the Subject is free of a cancer (neoplastic) disease. For 
example, an oncofetal fibronectin negative sample can be 
used to indicate absence of a tumor, cancer, metastatis or 
neoplasia in a Subject, or can be used to indicate the absence 
of cancer (e.g., neoplastic, malignant or metastatic) cells in 
a subject. The absence or level below a threshold of an 
oncofetal fibronectin indicating molecule can indicate the 
absence of tumor, cancer, metastasis or neoplasia in a 
Subject, or can indicate the absence of cancer (e.g., hyper 
plastinc, neoplastic, malignant or metastatic) cells in a 
Subject. Also, an oncofetal fibronectin indicating molecule 
below one or more threshold levels can indicate the absence 
of tumor, cancer, metastasis or neoplasia in a Subject, or the 
absence of cancer (e.g., neoplastic, malignant or metastatic) 
cells in a Subject. 
0483. In another embodiment, the methods provided 
herein can be used to indicate an increased risk of a subject 
developing a tumor, cancer, metastasis or malignant neopla 
sia. For example, the methods provided herein can be used 
to indicate an increased risk of an organ, tissue or cell 
becoming cancerous (neoplastic, malignant or metastatic), 
relative to a normal population or relative to the individual. 
An organ, tissue or cell that contains or is adjacent a region 
containing an oncofetal fibronectin indicating molecule or 
an amount of an oncofetal fibronectin indicating molecule 
above normal levels can indicate an increased risk of devel 
oping cancer (neoplastic, malignant or metastatic growth) 
relative to an organ, tissue or cell that does not contain or is 
not adjacent to a region containing an oncofetal fibronectin 
indicating molecule or levels of an oncofetal fibronectin 
indicating molecule above normal. Accordingly, using the 
methods provided herein, an oncofetal fibronectin positive 
Sample can be used to indicate an increased risk of a Subject 
developing tumor, cancer, metastasis or malignant neopla 
sia, or to indicate an increased risk of cells, including 
normal, abnormal, dysplastic or hyperplastic cells, develop 
ing into cancer (neoplastic, malignant or metastatic) cells, 
relative to a Subject with an oncofetal fibronectin negative 
Sample or relative to a Sample having an amount of oncofetal 
fibronectin below a threshold. The presence of an oncofetal 
fibronectin indicating molecule in a Sample or an amount of 
an oncofetal fibronectin indicating molecule in a Sample at 
or above a threshold can indicate an increased risk of an 
organ, tissue or cell in a Subject becoming cancerous (neo 
plastic, malignant or metastatic), or an increased risk of a 
normal, abnormal, dysplastic or hyperplastic cell becoming 
cancerous (neoplastic, malignant or metastatic), relative to a 
Subject with a Sample in which an oncofetal fibronectin 
indicating molecule is absent or below a threshold level. In 
one aspect, the presence of an oncofetal fibronectin indicat 
ing molecule in a Sample or an amount of an oncofetal 
fibronectin indicating molecule in a Sample at or above a 
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threshold can indicate an increased risk of an organ, tissue 
or cell in a Subject becoming cancerous (neoplastic, malig 
nant or metastatic), or an increased risk of a normal, abnor 
mal, dysplastic or hyperplastic cell becoming cancerous 
(neoplastic, malignant or metastatic), relative to a baseline 
Sample of the Subject. 
0484. In another embodiment, the methods provided 
herein can be used to indicate a decreased risk of a Subject 
developing a tumor, cancer, metastasis or neoplasia. For 
example, the methods provided herein can be used to 
indicate a decreased risk of an organ, tissue or cell becoming 
cancerous (e.g., neoplastic, malignant or metastatic). An 
organ, tissue or cell that lackS or is adjacent a region lacking 
an oncofetal fibronectin indicating molecule or has an 
amount of an oncofetal fibronectin indicating molecule at or 
below normal levels can indicate a decreased risk of future 
development of cancerous (e.g., neoplastic, malignant or 
metastatic) growth relative to an organ, tissue or cell that 
does contain or is adjacent to a region containing an oncofe 
tal fibronectin indicating molecule or amounts of an oncofe 
tal fibronectin indicating molecule above normal. Accord 
ingly, using the methods provided herein, an oncofetal 
fibronectin negative Sample can be used to indicate a 
decreased risk of a Subject developing tumor, cancer, 
metastasis or neoplasia, or to indicate a decreased risk of 
cells, including normal, abnormal, dysplastic or hyperplastic 
cells, developing into cancerous (e.g., neoplastic, malignant 
or metastatic) cells, relative to a Subject with an oncofetal 
fibronectin positive sample or relative to a sample having an 
amount of oncofetal fibronectin equal to or above a thresh 
old. The presence of an oncofetal fibronectin indicating 
molecule in a Sample or an amount of an oncofetal fibronec 
tin indicating molecule in a Sample below a threshold can 
indicate a decreased risk of an organ, tissue or cell in a 
Subject becoming of cancerous (e.g., neoplastic, malignant 
or metastatic), or a decreased risk of a normal, abnormal, 
dysplastic or hyperplastic cell becoming of cancerous (e.g., 
neoplastic, malignant or metastatic), relative to a Subject 
with a Sample in which an oncofetal fibronectin indicating 
molecule is present or at or above a threshold level, or 
relative to a baseline Sample from the Subject. 
0485. Further provided herein is a method for indicating 
the development of cancer by measuring oncofetal fibronec 
tin indicating molecule in a Sample, where the presence of 
an oncofetal fibronectin indicating molecule in a Sample or 
an amount of an oncofetal fibronectin indicating molecule in 
a Sample at or above a threshold can indicate development 
of an organ, tissue or cell into a cancerous organ, tissue or 
cell. Standard methods for defining cancerous organs, tis 
SueS or cells require histological examination of the mor 
phology of the organ, tissue or cells. AS provided herein, 
measurement of an oncofetal fibronectin indicating mol 
ecule can function to indicate that organs, tissueS or cells that 
may not be morphologically defined as cancerous, are devel 
oping or have developed into cancerous or pre-cancerous 
organs, tissueS or cells, notwithstanding any morphological 
classification. 

0486 Further provided herein is a method for indicating 
the development of cancer cells (including normal cells, 
abnormal cells, dysplastic cells, hyperplastic cells, pre 
cancerous neoplastic cells, malignant cells or metastatic 
cells) into cells that are increasingly primitive, undifferen 
tiated, anaplastic, and/or unregulated in growth. Normal 
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cells can develop into cancerous cells, and the process of this 
change can take place by normal cells becoming more 
primitive, undifferentiated, anaplastic, and/or unregulated in 
growth. The development of normal cells into cancerous 
cells can include a variety of transitions Such as, for 
example, normal cells developing into abnormal cells, 
abnormal cells developing into dysplastic cells, dysplastic 
cells developing into hyperplastic cells, hyperplastic cells 
developing into neoplastic cells, neoplastic cells developing 
into malignant cells, and malignant cells developing into 
metastatic cells. AS provided herein, an oncofetal fibronectin 
positive result indicates that cells are developing or have an 
increased likelihood of developing into cells that are increas 
ingly primitive, undifferentiated, anaplastic, and/or unregu 
lated in growth. Accordingly, methods are provided herein 
for indicating that cells are developing into cells that are 
increasingly primitive, undifferentiated, anaplastic, and/or 
unregulated in growth, by measuring the oncofetal fibronec 
tin indicating molecule in a Sample, where presence, or an 
amount at or above a threshold indicates that the cells are 
developing into cells that are increasingly primitive, undif 
ferentiated, anaplastic, and/or unregulated in growth. Also 
provided herein are methods for indicating that cells have an 
increased likelihood of developing into cells that are increas 
ingly primitive, undifferentiated, anaplastic, and/or unregu 
lated in growth, by measuring the oncofetal fibronectin 
indicating molecule in a Sample, where presence, or an 
amount at or above a threshold indicates that the cells have 
an increased likelihood of developing into cells that are 
increasingly primitive, undifferentiated, anaplastic, and/or 
unregulated in growth, relative to a control Sample in which 
an oncofetal fibronectin indicating molecule is absent or is 
below a threshold. In one example, a Sample of abnormal, 
dysplastic or hyperplastic cells, or a Swab of a region 
containing abnormal, dysplastic or hyperplastic cells, can be 
examined for the presence and/or amount of an oncofetal 
fibronectin indicating molecule, where an oncofetal 
fibronectin positive Sample can indicate that the abnormal, 
dysplastic or hyperplastic cells are developing into cells that 
are increasingly primitive, undifferentiated, anaplastic, and/ 
or unregulated in growth. 

0487. Similarly, absence of an oncofetal fibronectin indi 
cating molecule, or oncofetal fibronectin indicating mol 
ecule amounts below a threshold indicate that cells are not 
developing or have a decreased likelihood of developing 
into cells that are increasingly primitive, undifferentiated, 
anaplastic, and/or unregulated in growth. Accordingly, 
methods are provided herein for indicating that cells are not 
developing into cells that are increasingly primitive, undif 
ferentiated, anaplastic, and/or unregulated in growth, by 
measuring an oncofetal fibronectin indicating molecule in a 
Sample, where absence, or an amount below a threshold 
indicates that the cells are not developing into cells that are 
increasingly primitive, undifferentiated, anaplastic, and/or 
unregulated in growth. Also provided herein are methods for 
indicating that cells have a decreased likelihood of devel 
oping into cells that are increasingly primitive, undifferen 
tiated, anaplastic, and/or unregulated in growth, by measur 
ing the oncofetal fibronectin indicating molecule in a 
Sample, where absence, or an amount below a threshold 
indicates that the cells have a decreased likelihood of 
developing into cells that are increasingly primitive, undif 
ferentiated, anaplastic, and/or unregulated in growth, rela 
tive to a Sample in which an oncofetal fibronectin indicating 
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molecule is present or is at or above a threshold. In one 
example, a Sample of abnormal, dysplastic or hyperplastic 
cells, or a Swab of a region containing abnormal, dysplastic 
or hyperplastic cells, can be examined for the presence 
and/or amount of an oncofetal fibronectin indicating mol 
ecule, where an oncofetal fibronectin negative Sample can 
indicate that the abnormal, dysplastic or hyperplastic cells 
are not developing into cells that are increasingly primitive, 
undifferentiated, anaplastic, and/or unregulated in growth. 
0488. In another embodiment, the methods provided 
herein can be used to indicate progression of a tumor, cancer, 
metastasis or neoplasia in a Subject. For example, the 
methods provided herein can be used to indicate progression 
of cancer of an organ, tissue or cell. Presence of an oncofetal 
fibronectin indicating molecule or an amount at or above a 
threshold can indicate progression of a cancer or metastasis 
where a cancer or metastasis in a Subject continues to be, or 
is increasingly, malignant or metastatic. Accordingly, using 
the methods provided herein, an oncofetal fibronectin posi 
tive sample can be used to indicate progression of a tumor, 
cancer, metastasis or neoplasia in a Subject, or to indicate 
progression of cancer cells, in a Subject. The presence of an 
oncofetal fibronectin indicating molecule in a Sample or an 
amount of an oncofetal fibronectin indicating molecule in a 
Sample at or above a threshold can indicate progression of a 
tumor, cancer, metastasis or neoplasia in a Subject, or to 
indicate progression of cancer cells, in a Subject. 

0489. In another embodiment, the methods provided 
herein can be used to indicate regression of a tumor, cancer, 
metastasis or neoplasia in a Subject. For example, the 
methods provided herein can be used to indicate regression 
of cancer of an organ, tissue or cell. Absence of an oncofetal 
fibronectin indicating molecule or an amount below a 
threshold can indicate regression of a cancer or metastasis, 
where a cancer or metastasis in a Subject ceases to be, or is 
decreasingly, malignant or metastatic. Accordingly, using 
the methods provided herein, an oncofetal fibronectin nega 
tive Sample can be used to indicate regression of a cancer or 
metastasis in a Subject, or to indicate regression of cancer 
cells, in a Subject. The absence of an oncofetal fibronectin 
indicating molecule in a Sample or an amount of an oncofetal 
fibronectin indicating molecule in a Sample below a thresh 
old can indicate regression of a tumor, cancer, metastasis or 
neoplasia in a Subject, or to indicate regression of cancer, in 
a Subject. 

0490. In another embodiment, the methods provided 
herein can be used to distinguish between aggressive and 
non-aggressive cancer (e.g., a Solid tumor or a leukemia). 
Cancer (Solid or leukemia) with rapid growth properties can 
have different compositions relative to cancer with Slow 
growth properties. For example, aggressive or rapid growth 
or high grade cancer Such as astrocytomas can contain an 
oncofetal fibronectin indicating molecule or can contain an 
amount of an oncofetal fibronectin indicating molecule at or 
above a threshold, while non-aggressive or slow growth or 
low grade cancer can contain no oncofetal fibronectin indi 
cating molecule, or amounts below a threshold. Accordingly, 
using the methods provided herein, measurement of an 
oncofetal fibronectin indicating molecule in a Sample can be 
used to distinguish between an aggressive or rapid growth or 
high grade cancer and a non-aggressive or slow growth or 
low grade cancer. The methods can include measuring an 
oncofetal fibronectin indicating molecule in a Sample, where 
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the presence of an oncofetal fibronectin indicating molecule 
in a Sample or an amount of an oncofetal fibronectin 
indicating molecule in a Sample at or above a threshold can 
indicate an aggressive or rapid growth or high grade cancer, 
Similarly, absence of an oncofetal fibronectin indicating 
molecule in a Sample or an amount of an oncofetal fibronec 
tin indicating molecule in a Sample below a threshold can 
indicate a non-aggressive or slow growth or low grade 
cancer. The methods provided herein also can be used to 
distinguish between a aggressive or rapid growth cells, 
including normal, abnormal, dysplastic, hyperplastic, neo 
plastic, malignant or metastatic cells and a non-aggressive or 
Slow growth or low grade cell. The methods include mea 
Suring an oncofetal fibronectin indicating molecule in a 
Sample, where the presence of an oncofetal fibronectin 
indicating molecule in a Sample or an amount of an oncofetal 
fibronectin indicating molecule in a Sample at or above a 
threshold can indicate aggressive or rapid growth normal, 
abnormal, dysplastic, hyperplastic, neoplastic, malignant or 
metastatic cancer cells, Similarly, absence of an oncofetal 
fibronectin indicating molecule in a Sample or an amount of 
an oncofetal fibronectin indicating molecule in a Sample 
below a threshold can indicate non-aggressive or slow 
growth normal, abnormal, dysplastic, hyperplastic, neoplas 
tic, malignant or metastatic cancer cells. 
0491 Further provided herein is a method for indicating 
the recurrence or likelihood of recurrence of cancer. Cancer 
can Spontaneously Subside or can Subside as a result of 
therapy. A cancer also can recur in a Subject. AS provided 
herein, an oncofetal fibronectin positive Sample can indicate 
that cancer has recurred in a Subject. An oncofetal fibronec 
tin positive Sample also can indicate that cancer has an 
increased likelihood of recurring in a Subject. Also provided 
herein, an oncofetal fibronectin positive Sample can indicate 
that cancer cells are again present in a Subject, or have an 
increased likelihood of being present again in a Subject. The 
methods include measuring an oncofetal fibronectin indicat 
ing molecule in a Sample, where the presence of an oncofetal 
fibronectin indicating molecule in a Sample or an amount of 
an oncofetal fibronectin indicating molecule in a Sample at 
or above a threshold indicates recurrence of cancer) in a 
Subject or recurrence of cancer cells in the Subject. The 
methods also include measuring an oncofetal fibronectin 
indicating molecule in a Sample, where the presence of an 
oncofetal fibronectin indicating molecule in a Sample or an 
amount of an oncofetal fibronectin indicating molecule in a 
Sample at or above a threshold indicates an increased 
likelihood of recurrence of cancer in a Subject or an 
increased likelihood of recurrence of cancer cells in the 
Subject, relative to the likelihood of recurrence in a Subject 
with a Sample in which an oncofetal fibronectin indicating 
molecule is absent or is below a threshold, or relative to the 
likelihood of recurrence in a control Sample in which an 
oncofetal fibronectin indicating molecule is present or is 
absent or is below a threshold. 

0492 Similarly, an oncofetal fibronectin negative sample 
can indicate that cancer (tumorous, metastatic or neoplastic 
disease) has not recurred in a Subject. An oncofetal fibronec 
tin negative sample also can indicate that the cancer has a 
decreased likelihood of recurring in a Subject. Also provided 
herein, an oncofetal fibronectin negative Sample can indicate 
that cancer cells are still not present in a Subject, or have a 
decreased likelihood of being present again in a Subject. The 
methods include measuring an oncofetal fibronectin indicat 
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ing molecule in a Sample, where the absence of an oncofetal 
fibronectin indicating molecule in a Sample or an amount of 
an oncofetal fibronectin indicating molecule in a Sample 
below a threshold indicates a lack of recurrence of cancer in 
a Subject or a lack of recurrence of cancer cells in the 
Subject. The methods also include measuring an oncofetal 
fibronectin indicating molecule in a Sample, where the 
absence of an oncofetal fibronectin indicating molecule in a 
Sample or an amount of an oncofetal fibronectin indicating 
molecule in a Sample below a threshold indicates a 
decreased likelihood of recurrence of cancer, in a Subject or 
a decreased likelihood of recurrence of cancer cells in the 
Subject, relative to the likelihood of recurrence in a Subject 
with a Sample in which an oncofetal fibronectin indicating 
molecule is present or is at or above a threshold, or relative 
to the likelihood of recurrence in a control Sample in which 
an oncofetal fibronectin indicating molecule is present or is 
at or above a threshold. 

0493. In another embodiment, the methods provided 
herein can be used to determine the Success or the likelihood 
of Success of treating a cancer (e.g., a Solid tumor, leukemia, 
metastasis, or neoplastic disease). While Some cancers can 
be Successfully treated with therapy Such as administration 
of one or more compounds Such as chemotherapeutic com 
pounds, other cancers are leSS responsive to Such com 
pounds or are responsive to different therapies. A cancer in 
which an oncofetal fibronectin indicating molecule is 
present or is at or above a threshold level can have a different 
sensitivity to treatment relative to a cancer in which an 
oncofetal fibronectin indicating molecule is absent or is 
below a threshold level. Accordingly, using the methods 
provided herein, measurement of an oncofetal fibronectin 
indicating molecule in a Sample can be used to predict the 
Success or to indicate the likelihood of Success of treating a 
cancer. The likelihood of Success can be a function of the 
particular therapy. For example a therapy can target neovas 
cularization, or a therapy can target nucleotide Synthesis, 
one skilled in the art can recognize how the presence or 
amount of an oncofetal fibronectin indicating molecule in 
Sample can affect the likelihood of Success of cancer therapy. 
Presence of an oncofetal fibronectin indicating molecule or 
an amount of an oncofetal fibronectin indicating molecule in 
a Sample at or above a threshold level can indicate that a 
particular therapeutic treatment has an increased likelihood 
of being Successful, relative to a Sample in which an 
oncofetal fibronectin indicating molecule is absent or is 
below a threshold level. In another example, presence of an 
oncofetal fibronectin indicating molecule or an amount of an 
oncofetal fibronectin indicating molecule in a Sample at or 
above a threshold level can indicate that a particular thera 
peutic treatment has a decreased likelihood of being Suc 
cessful, relative to a Sample in which an oncofetal fibronec 
tin indicating molecule is absent or is below a threshold 
level. In another example, absence of an oncofetal fibronec 
tin indicating molecule or an amount of an oncofetal 
fibronectin indicating molecule in a Sample below a thresh 
old level can indicate that a particular therapeutic treatment 
has a decreased likelihood of being Successful, relative to a 
Sample in which an oncofetal fibronectin indicating mol 
ecule is present or is at or above a threshold level. In another 
example, absence of an oncofetal fibronectin indicating 
molecule or an amount of an oncofetal fibronectin indicating 
molecule in a Sample below a threshold level can indicate 
that a particular therapeutic treatment has an increased 
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likelihood of being Successful, relative to a Sample in which 
an oncofetal fibronectin indicating molecule is present or is 
at or above a threshold level. 

0494. In another embodiment, measurement of an 
oncofetal fibronectin indicating molecule in a Sample can be 
used to monitor the Success of therapeutic treatment of a 
cancer (e.g., a Solid tumor, leukemia, metastasis, or malig 
nant neoplasia). For example, after therapeutic treatment, 
presence of an oncofetal fibronectin indicating molecule or 
a level of an oncofetal fibronectin indicating molecule in a 
Sample at or above a threshold level can indicate that a 
therapeutic treatment being conducted is ineffective. In 
another example, presence of an oncofetal fibronectin indi 
cating molecule or a level of an oncofetal fibronectin indi 
cating molecule in a Sample at or above a threshold level can 
indicate that a therapeutic treatment being conducted is 
effective. In another example, absence of an oncofetal 
fibronectin indicating molecule or a level of an oncofetal 
fibronectin indicating molecule in a Sample below a thresh 
old level can indicate that a therapeutic treatment being 
conducted is effective. In another example, absence of an 
oncofetal fibronectin indicating molecule or a level of an 
oncofetal fibronectin indicating molecule in a Sample below 
a threshold level can indicate that a therapeutic treatment 
being conducted is ineffective. 
0495. In another embodiment, measurement of an 
oncofetal fibronectin indicating molecule in a Sample can be 
used to select a method of treating a cancer (e.g., a Solid 
tumor, leukemia, metastasis or malignant neoplasia). For 
example, presence of an oncofetal fibronectin indicating 
molecule or a level of an oncofetal fibronectin indicating 
molecule in a Sample at or above a threshold level can be 
used to select a method of treatment that is more effective for 
cancer associated with oncofetal fibronectin. In another 
example, absence of an oncofetal fibronectin indicating 
molecule or a level of an oncofetal fibronectin indicating 
molecule in a Sample below a threshold level can be used to 
Select a method of treatment that is more effective for cancer 
asSociated with oncofetal fibronectin. 

0496. In some embodiments, detection of an oncofetal 
fibronectin indicating molecule can be performed in con 
junction with detection of one or more additional cancer 
(i.e., tumor-associated) markers. A variety of detectable 
cancer markers are known in the art or are provided else 
where herein, exemplary markers include, but are not lim 
ited to, AE1/AE3, BCA-225, Cathespin D, E-Cadherin, 
Epidermal Growth Factor Receptor (EGFR), Estrogen 
receptor (ER), Gross Cystic Disease Fluid Protein 15 
(GCDFP-15), HOX-B3, Ki-67, p65, Progesterone Receptor 
(PR), Retinoblastoma (Rb) and Transglutaminase K (TGK), 
p21, DCC, NF-1, NF-2, BRCA-3, p16, FHIT, WT-1, MEN-I, 
MEN-IIa, MEN-IIb, VHL, FCC, MCC, raf, erb, Src, fms, 
jun, trk, ret, gSp, hst, bcr/ab1, p53, c-erbB2, c-myc, MUC1, 
BRCA1, BRCA2, Her-2/neu, bcl-2, bax, PSA, CYFRA 
21-1, PTH-RP, CA125, CEA gene family members, pro 
gastrin, gastrin G17, gastrin G34, CA 19-9, CA 15-3, CA 
27-29, CA 72-4, APC, SCC, HPV subtypes, TK, alphaFP, 
p62, Kallikrein, ras, Vasopressin, gastrin-releasing peptide, 
annexin I, annexin II, Hu and KOC. Additional cancer 
markers, occurrence of cancer markers in particular cancers, 
and occurrence of cancer markers with other cancer markers 
are known in the art, as exemplified in Rhodes et al., PrOC. 
Natl. Acad. Sci. USA 2004 101: 93.09-9314. For example 
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presence of an oncofetal fibronectin indicating molecule and 
Her-2/neu can indicate that a Subject has breast cancer, and 
presence of an oncofetal fibronectin indicating molecule and 
PSA can indicate that a Subject has prostate cancer. Among 
the methods provided herein are methods in which the 
presence and/or level of an oncofetal fibronectin indicating 
molecule in a Sample is measured and the presence and/or 
level of one or more additional cancer markers is deter 
mined. Such methods can Serve to further characterize the 
cancer or identify the cell or tissue Source of cancer (dys 
plastic, neoplastic, malignant or metastatic) cells. 

0497. In some instances detection of an oncofetal 
fibronectin indicating molecule in a Sample can have a 
Strong positive predictive value of a present or future 
cancerous (neoplastic) condition, but a less Strong negative 
predictive value; in Such instances, a method for identifying 
or predicting a present or future cancerous (neoplastic) 
condition by detecting an oncofetal fibronectin indicating 
molecule, Such as the methods provided herein, can be 
coupled with use of a Second marker with a strong negative 
predictive value. Agreement of the oncofetal fibronectin 
indicating molecule measurement and measurement of the 
Second marker can indicate with increased certainty relative 
to either marker when used alone, the present or future 
cancer (neoplastic) condition of the Subject. For example, 
presence of oncofetal fibronectin protein in a Sample can 
have a 90% or about a 90% positive predictive value for 
bladder cancer and absence of bladder tumor antigen in a 
sample can have a 90% or about a 90% negative predictive 
value for bladder cancer, when both markers are used in 
conjunction with each other, results that are either both tests 
are either positive or negative will be correct for 95% or 
about 95% of subjects tested. 

0498. In other instances detection of an oncofetal 
fibronectin indicating molecule in a Sample can have a 
Strong negative predictive value of a present or future 
cancerous (neoplastic) condition, but a less strong positive 
predictive value; in Such instances, a method for identifying 
or predicting a present or future cancerous (neoplastic) 
condition by detecting an oncofetal fibronectin indicating 
molecule, Such as the methods provided herein, can be 
coupled with use of a Second marker with a strong positive 
predictive value. Agreement of the oncofetal fibronectin 
indicating molecule measurement and measurement of the 
Second marker can indicate with increased certainty relative 
to either marker when used alone, the present or future 
cancerous (neoplastic) condition of the Subject. 

0499. In some cases a measurement is considered posi 
tive for oncofetal fibronectin when the presence of an 
oncofetal fibronectin indicating molecule in a Sample is 
equal to or above one or more threshold levels. In Some 
embodiments, the threshold level can vary, for example, as 
a function of the progression of disease, a Subject-specific 
classification, or the age of the Subject. A threshold level that 
varies as a function of a Second factor can be expressed as 
a threshold curve. In Some instances, the rate of change of 
the amount of an oncofetal fibronectin indicating molecule 
in a particular Sample type from a Subject can be used to 
identify a Sample as oncofetal fibronectin positive or nega 
tive, or to categorize the Sample into two or more popula 
tions. The rate of change of the amount of an oncofetal 
fibronectin indicating molecule in a type of Sample can 
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indicate a stable, increasing or decreasing amount of an 
oncofetal fibronectin indicating molecule in a Sample. 

0500. In some embodiments, the cancerous (malignant 
neoplastic, tumorous or metastatic) disease indicating meth 
ods provided herein can further include monitoring the 
presence of an oncofetal fibronectin indicating molecule 
over time. For example, the same type of Sample can be 
collected from a Subject every day, every week, every month 
or every year, and the oncofetal fibronectin indicating mol 
ecule measurements can be compared. In Such cases, it is 
possible to identify an increasing amount of an oncofetal 
fibronectin indicating molecule in a Subject, a decreasing 
amount of an oncofetal fibronectin indicating molecule in a 
Subject, or a constant level of an oncofetal fibronectin 
indicating molecule in a Subject. AS provided herein, an 
increasing rate of an oncofetal fibronectin indicating mol 
ecule, or a increasing rate equal to or greater than a threshold 
rate, can be considered an oncofetal fibronectin positive 
measurement for the cancerous disease indicating methods 
provided herein. Similarly, a decreasing rate of an oncofetal 
fibronectin indicating molecule, or a decreasing rate equal to 
or greater than a threshold rate, can be considered an 
oncofetal fibronectin negative measurement for the cancer 
ous disease indicating methods provided herein. The size of 
the rate of increase or decrease also can indicating an 
increasing or decreasing Severity or likelihood of the can 
cerous indication. For example, a greater increasing rate can 
indicate a more Severe neoplastic disease, a higher risk of 
developing cancer or recurrence of cancer, a faster progres 
Sion of the cancer, or a more aggressive cancer, or a 
decreased efficacy of cancer therapy, relative to a Smaller 
increasing rate or a decreasing rate. In another example, a 
Smaller increasing rate can indicate a leSS Severe cancer, a 
lower risk of developing cancer or recurrence of cancer, a 
slower progression of the cancer, or a leSS aggressive cancer, 
or an increased efficacy of cancer therapy relative to a 
greater increasing rate. In another example, a decreasing rate 
can indicate a leSS Severe cancer, a lower risk of developing 
cancer or recurrence of cancer, a slower progression of the 
cancer, or a leSS aggressive cancer, or an increased efficacy 
of cancer therapy, relative to an increasing rate. 

0501. In some instances, multi-tiered thresholds can be 
applied to the oncofetal fibronectin indicating molecule 
measurement, where multi-tiered thresholds include two or 
more threshold levels, where each larger threshold level 
indicates a Separate cancer categorization; for example each 
larger threshold level can indicate an increased likelihood of 
having a cancer, an increased risk of a cancer, an increased 
degree of development of cells into cancer, an increased 
likelihood of recurrence of a cancer, an increased aggres 
Siveness of a cancer, or an increased likelihood of Successful 
or unsuccessful cancer therapy. In another example, each 
Smaller threshold level indicates a separate cancer catego 
rization; for example each Smaller threshold level can indi 
cate a decreased likelihood of having a cancer, a decreased 
risk of a cancer, a decreased degree of development of cells 
into cancer cells, a decreased likelihood of recurrence of a 
cancer), a decreased aggressiveness of a cancer, or a 
decreased likelihood of Successful or unsuccessful cancer 
therapy. An exemplary multi-tiered threshold is a two-tiered 
threshold for oncofetal fibronectin protein, where the lower 
threshold is 50 ng/mL and the higher threshold is 150 ng/mL 
for buffer-treated samples. 
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0502. In another embodiment, any detected oncofetal 
fibronectin indicating molecule can be characterized accord 
ing to the oncofetal fibronectin domains and/or post-trans 
lational modifications present in the oncofetal fibronectin 
indicating molecule. For example, an oncofetal fibronectin 
indicating molecule can be characterized as containing one 
or more of EDA, EDB and IIICS. In another example, the 
fibronectin or oncofetal fibronectin indicating molecule can 
be characterized as the EDA portion of an oncofetal 
fibronectin protein, the EDA-encoding portion of a nucleic 
acid molecule encoding oncofetal fibronectin, the portion of 
an autoantibody that binds to EDA of oncofetal fibronectin 
protein, and the portion of an autoantibody that binds to the 
EDA-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin. In another example, the fibronectin or 
oncofetal fibronectin indicating molecule can be character 
ized as the EDB portion of an oncofetal fibronectin protein, 
the EDB-encoding portion of a nucleic acid molecule encod 
ing oncofetal fibronectin, the portion of an autoantibody that 
binds to EDB of oncofetal fibronectin protein, and the 
portion of an autoantibody that binds to the EDB-encoding 
portion of a nucleic acid molecule encoding oncofetal 
fibronectin. In another example, the fibronectin or oncofetal 
fibronectin indicating molecule can be characterized as the 
IIICS portion of an oncofetal fibronectin protein, the IIICS 
encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, the portion of an autoantibody that 
binds to IIICS of oncofetal fibronectin protein, and the 
portion of an autoantibody that binds to the IIICS-encoding 
portion of a nucleic acid molecule encoding oncofetal 
fibronectin. In another example, an oncofetal fibronectin 
indicating molecule can be characterized as containing the 
IIICS splice variant V64, V89, V95 or V120. In another 
example, an oncofetal fibronectin protein can be character 
ized as containing one or more post-translational modifica 
tions such as O-glycosylation of threonine 33 of IIICS. In 
another example, an oncofetal fibronectin protein can be 
characterized as lacking EDA, EDB or IIICS. In another 
example, IIICS is identified as lacking amino acids 1-25 of 
IIICS, or 90-120 of IIICS, or both. Characterization of an 
oncofetal fibronectin indicating molecule present in a 
Sample can be used, for example, to identify the cell or tissue 
Source of the oncofetal fibronectin indicating molecule. 
0503 a. Bladder Cancer 
0504. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
bladder cancer. The commonest Site of occurrence of bladder 
cancer is on the trigone and lateral walls of the bladder. The 
growth can be papillary, Sessile, Solid or ulcerative. Most 
bladder cancers are transitional cell carcinoma (TCC). There 
can be a considerable amount of metaplasia, especially 
among muscle invasive tumors. Five percent of bladder 
cancers are pure Squamous cell carcinoma, which are usually 
asSociated with irritative factorS Such as chronic indwelling 
catheters, Stones or SchistoSomiasis infestation. Pure adeno 
carcinoma of the bladder is rare and metastasis from another 
primary should be excluded. Carcinoma in situ (CIS) is a flat 
epithelia lesion which diplays a lack of cellular polarity and 
has anaplastic features. The lesion can be local or diffuse. 
When bladder cancer presents as a diffuse lesion, it usually 
follows an aggressive course. 
0505) An oncofetal fibronectin indicating molecule can 
be present in Subjects that have bladder cancer. Oncofetal 
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fibronectin indicating molecule measurements can be used 
as a marker for bladder cancer in any of the cancer indica 
tions provided herein. For example, the oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for indicating whether or not a Subject has cancerous 
(malignant neoplastic or metastatic) bladder cells. The meth 
ods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous bladder cells, and absence or an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous bladder cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the risk or lack of risk of bladder 
cells Such as normal, abnormal, dysplastic or hyperplastic 
bladder cells, becoming cancerous. The oncofetal fibronec 
tin indicating molecule detection methods provided herein 
also can be used for determining the development or lack of 
development of bladder cells Such as normal, abnormal, 
dysplastic or hyperplastic bladder cells, into leSS developed 
or anaplastic bladder cells. The oncofetal fibronectin indi 
cating molecule detection methods provided herein also can 
be used for indicating the progression of a bladder tumor, 
cancer, metastasis or neoplasia. The oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for distinguishing between aggressive and non 
aggressive bladder tumors. The oncofetal fibronectin indi 
cating molecule detection methods provided herein can be 
used for indicating whether or not a Subject has or is likely 
to have a recurrence of cancerous bladder cells. The oncofe 
tal fibronectin indicating molecule detection methods pro 
Vided herein can indicate the likely or actual efficacy or lack 
of efficacy of bladder cancer treatment. 
0506 A sample collected for bladder cancer determina 
tion can be taken from any Source, as provided herein. 
Exemplary Sources for Samples include a bladder tissue, a 
urine Sample, a lymphatic Sample, a blood Sample, a Serum 
Sample, a plasma Sample and an interstitial fluid Sample. For 
example, the presence of an oncofetal fibronectin indicating 
molecule can be detected in the urine of Subjects with 
bladder cancer. In one embodiment, detection of any oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
the presence of, risk of, development of, progression of, 
aggressiveness of, recurrence of, or efficacy in treatment of 
cancerous bladder cells. In another embodiment, detection 
of an oncofetal fibronectin indicating molecule at or above 
a threshold level can indicate the presence of, risk of, 
development of, progression of, aggressiveness of, recur 
rence of, or efficacy in treatment of cancerous bladder cells. 
An exemplary threshold value for oncofetal fibronectin 
protein in buffer-treated urine sample (diluted from 250 ul to 
1000 ul or about 250 ul to about 1000 ul) as an indicator of 
bladder cancer is 5 ng/ml, 8 ng/ml, 10 ng/ml, 15 ng/ml or 20 
ng/ml, or about 5 ng/ml, about 8 ng/ml, about 10 ng/ml, 
about 15 ng/ml or about 20 ng/ml. All forms of bladder 
cancer can be indicated using the methods provided herein. 
Exemplary forms of bladder cancer include transitional cell 
carcinoma, Squamous cell carcinoma and adenocarcinoma. 
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0507. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous bladder cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as urine or bladder tissue are known to be 
produced by cancerous bladder cells. For example, oncofetal 
fibronectin protein in urine Samples from Subjects with 
bladder cancer contain O-glycosylated threonine 33 in the 
IIICS region of fibronectin in the urine (Wunderlich et al., 
Oncol. Rep. 8:669-672 (2001)), and fibronectin protein in 
urine Samples from Subjects with bladder cancer can contain 
abnormal glycosylation (Guo et al., J. Cancer ReS. Clin. 
Oncol. 127:512-519(2001)). In other cases, one or more 
forms of oncofetal fibronectin indicating molecule, although 
present in a Sample Such as urine or bladder tissue, are not 
produced by cancerous bladder cells, but instead are pro 
duced by a different tissue or organ Source. The methods 
herein can be used to characterize the oncofetal fibronectin 
indicating molecule in a Sample, and Such characterization 
can indicate whether or not the oncofetal fibronectin indi 
cating molecule observed in the Sample is an oncofetal 
fibronectin indicating molecule form observed in bladder 
cancer. When a Sample contains an oncofetal fibronectin 
indicating molecule observed in bladder cancer, the presence 
of the oncofetal fibronectin indicating molecule is consistent 
with a Subject having bladder cancer. When a Sample 
contains an oncofetal fibronectin indicating molecule not 
observed in bladder cancer, the presence of the oncofetal 
fibronectin indicating molecule is not consistent with a 
Subject having bladder cancer. 
0508) b. Breast Cancer 
0509. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
breast cancer. An oncofetal fibronectin indicating molecule 
can be present in Subjects that have breast cancer. Oncofetal 
fibronectin indicating molecule measurements can be used 
as a marker for breast cancer in any of the cancer (tumor, 
metastasis or malignant neoplastic) indications provided 
herein. For example, the oncofetal fibronectin indicating 
molecule detection methods provided herein can be used for 
indicating whether or not a Subject has cancerous breast 
cells. The methods include determining the presence or 
amount of an oncofetal fibronectin indicating molecule in a 
Sample, and characterizing the Sample according to the 
presence or absence of an oncofetal fibronectin indicating 
molecule in the sample or according to the amount of an 
oncofetal fibronectin indicating molecule in the Sample, 
where presence or an amount of an oncofetal fibronectin 
indicating molecule at or above a threshold level can indi 
cate that a Subject has cancerous breast cells, and absence or 
an amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous breast cells. The oncofetal fibronectin indi 
cating molecule detection methods provided herein also can 
be used for determining the risk or lack of risk of breast cells 
Such as normal, abnormal, dysplastic or hyperplastic breast 
cells, becoming cancerous. The oncofetal fibronectin indi 
cating molecule detection methods provided herein also can 
be used for determining the development or lack of devel 
opment of breast cells Such as normal, abnormal, dysplastic 
or hyperplastic breast cells, into cancerous cells. The 
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oncofetal fibronectin indicating molecule detection methods 
provided herein can be used for distinguishing between 
aggressive and non-aggressive breast tumors. The oncofetal 
fibronectin indicating molecule detection methods provided 
herein also can be used for indicating the progression of a 
breast cancer (e.g., tumor or metastasis). The oncofetal 
fibronectin indicating molecule detection methods provided 
herein can be used for indicating whether or not a Subject has 
or is likely to have a recurrence of cancerous breast cells. 
The oncofetal fibronectin indicating molecule detection 
methods provided herein can indicate the likely or actual 
efficacy or lack of efficacy of breast cancer treatment. 
0510) A sample collected for breast cancer determination 
can be taken from any Source, as provided herein. Exem 
plary Sources for Samples include a breast tissue Sample, a 
fine needle aspiration Sample, a ductal lavage Sample, a 
blood Sample, a Serum Sample, a plasma Sample, a lymph 
Sample or an interstitial fluid Sample. For example, the 
presence of an oncofetal fibronectin indicating molecule can 
be detected in ductal lavage collected from Subjects with 
breast cancer. In one embodiment, detection of any oncofetal 
fibronectin indicating molecule in a Sample can indicate the 
presence of, risk of, development of, progression of, aggres 
Siveness of, recurrence of, or efficacy in treatment of can 
cerous breast cells. In another embodiment, detection of an 
oncofetal fibronectin indicating molecule at or above a 
threshold level can indicate the presence of, risk of, devel 
opment of, progression of, aggressiveness of, recurrence of, 
or efficacy in treatment of cancerous breast cells. An exem 
plary threshold value for oncofetal fibronectin protein in a 
ductal lavage sample (diluted from 250 ul to 1000 ul or 
about 250 ul to about 1000 ul) as an indicator of breast 
cancer is 5 ng/ml, 8 ng/ml, 10 ng/ml, 15 ng/ml or 20 ng/ml, 
or about 5 ng/ml, about 8 ng/ml, about 10 ng/ml, about 15 
ng/ml or about 20 ng/ml. All forms of breast cancer can be 
indicated using the methods provided herein. Exemplary 
forms of breast cancer include infiltrating ductal carcinoma, 
invasive ductal carcinoma, other forms of ductal carcinoma, 
lobular carcinoma, nipple carcinoma and undifferentiated 
breast carcinoma. 

0511. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous breast cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as ductal lavage or breast tissue are known to 
be produced by cancerous breast cells. For example, oncofe 
tal fibronectin protein in breast tissue Samples from Subjects 
with invasive ductal carcinoma contained EDB and O-gly 
cosylated threonine 33 in the IIICS region of fibronectin in 
the tissue samples (Kaczmarek et al., Int. J. Cancer 59:11-16 
(1994)), and cancerous breast tissue samples have also been 
found to contain EDA+ oncofetal fibronectin (Matsumoto et 
al., Jpn. J. Cancer Res. 90:320-325 (1999)). In other cases, 
one or more forms of oncofetal fibronectin indicating mol 
ecule, although present in a Sample Such as ductal lavage or 
breast tissue, are not produced by cancerous breast cells, but 
instead are produced by a different tissue or organ Source. 
The methods herein can be used to characterize the oncofetal 
fibronectin indicating molecule in a Sample, and Such char 
acterization can indicate whether or not the oncofetal 
fibronectin indicating molecule observed in the Sample is an 
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oncofetal fibronectin indicating molecule form observed in 
breast cancer. When a Sample contains an oncofetal 
fibronectin indicating molecule observed in breast cancer, 
the presence of the oncofetal fibronectin indicating molecule 
is consistent with a Subject having breast cancer. When a 
Sample contains an oncofetal fibronectin indicating mol 
ecule not observed in breast cancer, the presence of the 
oncofetal fibronectin indicating molecule is not consistent 
with a Subject having breast cancer. 
0512) 
0513. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
cervical cancer. An oncofetal fibronectin indicating mol 
ecule can be present in Subjects that have cervical cancer. 
Oncofetal fibronectin indicating molecule measurements 
can be used as a marker for cervical cancer in any of the 
cancer (tumor, metastasis or malignant neoplastic) indica 
tions provided herein. For example, the oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for indicating whether or not a Subject has cancerous 
(malignant neoplastic or metastatic) cervical cells. The 
methods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous cervical cells, and absence or an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous cervical cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the risk or lack of risk of 
cervical cells Such as normal, abnormal, dysplastic or hyper 
plastic cervical cells, becoming cancerous. The oncofetal 
fibronectin indicating molecule detection methods provided 
herein also can be used for determining the development or 
lack of development of cervical cells Such as normal, 
abnormal, dysplastic or hyperplastic cervical cells, into 
cancerous cervical cells. The oncofetal fibronectin indicat 
ing molecule detection methods provided herein also can be 
used for indicating the progression of a cervical cancer. The 
oncofetal fibronectin indicating molecule detection methods 
provided herein can be used for distinguishing between 
aggressive and non-aggressive cervical tumors. The oncofe 
tal fibronectin indicating molecule detection methods pro 
Vided herein can be used for indicating whether or not a 
Subject has or is likely to have a recurrence of cancerous 
cervical cells. The oncofetal fibronectin indicating molecule 
detection methods provided herein can indicate the likely or 
actual efficacy or lack of efficacy of cervical cancer treat 
ment. 

c. Cervical Cancer 

0514) A sample collected for cervical cancer determina 
tion can be taken from any Source, as provided herein. 
Exemplary Sources for Samples include a cervical or vaginal 
tissue sample, urine, lymph, lymphatic fluid, blood, Serum, 
plasma, interstitial fluid and cervicovaginal fluid. Cervico 
vaginal fluid can be collected by any of a variety of methods, 
Such as by Swab, from any of a variety of cervicovaginal 
locations. Exemplary cervicovaginal Swab Samples include 
a Swab of the point of a possible cervicovaginal lesion, the 
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cervical canal, the cervical OS, the ectocervix, the transition 
Zone on the cervix between Squamous and columnar cells 
(i.e., the Squamocolumnar junction), the vagina, the poste 
rior fornix, the portion of the vagina below the posterior 
fornix Such as the lower third of the vagina, the labia, or 
combinations thereof. Cervicovaginal Samples also can be 
collected as cervicovaginal fluid leakage from the vagina. In 
one example, the presence of an oncofetal fibronectin indi 
cating molecule can be detected in a Swab of the cervical OS 
in Subjects with cervical cancer. Detection of any oncofetal 
fibronectin indicating molecule in a Sample can indicate the 
presence of, risk of, development of, progression of, aggres 
Siveness of, recurrence of, or efficacy in treatment of can 
cerous cervical cells. In another embodiment, detection of an 
oncofetal fibronectin indicating molecule at or above a 
threshold level can indicate the presence of, risk of, devel 
opment of, progression of, aggressiveness of, recurrence of, 
or efficacy in treatment of cancerous cervical cells. An 
exemplary threshold value for an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, in a 
cervical OS Swab buffer-treated Sample as an indicator of 
cervical cancer is 1 ng/ml, 3 ng/ml, 5 ng/ml, 8 ng/ml, 10 
ng/ml, 15 ng/ml, 20 ng/ml, or 25 ng/ml, or about 1 ng/ml, 
about 3 ng/ml, about 5 ng/ml, about 8 ng/ml, about 10 ng/ml, 
about 15 ng/ml, about 20 ng/ml, or about 25 ng/ml. An 
exemplary threshold value for an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, in a 
cervical OS Swab untreated Sample as an indicator of cervical 
cancer is 5 ng/ml, 10 ng/ml, 20 ng/ml, 30 ng/ml, 40 ng/ml, 
50 ng/ml, 60 ng/ml, or 75 ng/ml, or about 5 ng/ml, about 10 
ng/ml, about 20 ng/ml, about 30 ng/ml, about 40 ng/ml, 
about 50 ng/ml, about 60 ng/ml, or about 75 ng/ml. An 
exemplary threshold value for an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, in a 
lower vaginal Swab buffer-treated Sample as an indicator of 
cervical cancer is 1 ng/ml, 2 ng/ml, 3 ng/ml, 5 ng/ml, 8 
ng/ml, 10 ng/ml, 15 ng/ml, or 25 ng/ml, or about 1 ng/ml, 
about 2 ng/ml, about 3 ng/ml, about 5 ng/ml, about 8 ng/ml, 
about 10 ng/ml, about 15 ng/ml, or about 25 ng/ml. An 
exemplary threshold value for an oncofetal fibronectin indi 
cating molecule, Such as oncofetal fibronectin protein, in a 
cervical OS Swab untreated Sample as an indicator of cervical 
cancer is 2 ng/ml, 5 ng/ml, 10 ng/ml, 15 ng/ml, 20 ng/ml, 30 
ng/ml, 40 ng/ml, or 50 ng/ml, or about 2 ng/ml, about 5 
ng/ml, about 10 ng/ml, about 15 ng/ml, about 20 ng/ml, 
about 30 ng/ml, about 40 ng/ml, or about 50 ng/ml. All forms 
of cervical cancer can be indicated using the methods known 
in the art or provided herein. Exemplary forms of cervical 
cancer include Squamous cell carcinoma and adenocarci 
Oa. 

0515. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous cervical cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as cervicovaginal fluid or cervical tissue are 
known to be produced by cancerous cervical cells. For 
example, as provided herein, oncofetal fibronectin protein in 
cervical OS Swab Samples from Subjects with cervical cancer 
contained O-glycosylated threonine 33 in the IIICS region of 
fibronectin in the Samples. In other cases, one or more forms 
of oncofetal fibronectin indicating molecule, although 
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present in a Sample Such as cervicovaginal fluid or cervical 
tissue, are not produced by cancerous cervical cells, but 
instead are produced by a different tissue or organ Source. 
The methods herein can be used to characterize the oncofetal 
fibronectin indicating molecule in a Sample, and Such char 
acterization can indicate whether or not the oncofetal 
fibronectin indicating molecule observed in the Sample is an 
oncofetal fibronectin indicating molecule form observed in 
cervical cancer. When a Sample contains an oncofetal 
fibronectin indicating molecule observed in cervical cancer, 
the presence of the oncofetal fibronectin indicating molecule 
is consistent with a Subject having cervical cancer. When a 
Sample contains an oncofetal fibronectin indicating mol 
ecule not observed in cervical cancer, the presence of the 
oncofetal fibronectin indicating molecule is not consistent 
with a Subject having cervical cancer. 
0516 d. Ovarian Cancer 
0517. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
ovarian cancer. An oncofetal fibronectin indicating molecule 
can be present in Subjects that have ovarian cancer. Oncofe 
tal fibronectin indicating molecule measurements can be 
used as a marker for ovarian cancer in any of the cancer 
(tumor, metastasis or malignant neoplastic) indications pro 
vided herein. For example, the oncofetal fibronectin indi 
cating molecule detection methods provided herein can be 
used for indicating whether or not a Subject has cancerous 
(malignant neoplastic or metastatic) ovarian cells. The meth 
ods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous Ovarian cells, and absence or an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous ovarian cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the risk or lack of risk of ovarian 
cells Such as normal, abnormal, dysplastic or hyperplastic 
ovarian cells, becoming cancerous. The oncofetal fibronec 
tin indicating molecule detection methods provided herein 
also can be used for determining the development or lack of 
development of ovarian cells Such as normal, abnormal, 
dysplastic or hyperplastic Ovarian cells, into cancerous Ova 
rian cells. The oncofetal fibronectin indicating molecule 
detection methods provided herein also can be used for 
indicating the progression of an ovarian cancer (tumor, 
metastasis or malignant neoplasia). The oncofetal fibronec 
tin indicating molecule detection methods provided herein 
can be used for distinguishing between aggressive and 
non-aggressive ovarian tumors. The oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for indicating whether or not a Subject has or is 
likely to have a recurrence of cancerous ovarian cells. The 
oncofetal fibronectin indicating molecule detection methods 
provided herein can indicate the likely or actual efficacy or 
lack of efficacy of ovarian cancer treatment. 
0518) A sample collected for ovarian cancer determina 
tion can be taken from any Source, as provided herein. 
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Exemplary Sources for Samples include an ovarian tissue 
Sample, asciitic fluid, peritoneal fluid, urine, Stool, plasma, 
blood, Serum, lymph, lymphatic fluid and interstitial fluid 
Samples. For example, the presence of an oncofetal fibronec 
tin indicating molecule can be detected in peritoneal fluid 
collected from Subjects with Ovarian cancer. Detection of 
any oncofetal fibronectin indicating molecule in a Sample 
can indicate the presence of, risk of, development of, pro 
gression of, aggressiveness of, recurrence of, or efficacy in 
treatment of cancerous Ovarian cells. In another embodi 
ment, detection of an oncofetal fibronectin indicating mol 
ecule at or above a threshold level can indicate the presence 
of, risk of, development of, progression of, aggressiveness 
of, recurrence of, or efficacy in treatment of cancerous 
ovarian cells. An exemplary threshold value for an oncofetal 
fibronectin indicating molecule in a peritoneal Sample as an 
indicator of ovarian cancer is 3 ng/ml, 5 ng/ml, 8 ng/ml, 10 
ng/ml, 15 ng/ml, 20 ng/ml, 25 ng/ml, or 30 ng/ml, or about 
3 ng/ml, about 5 ng/ml, about 8 ng/ml, about 10 ng/ml, about 
15 ng/ml, about 20 ng/ml, about 25 ng/ml, or about 30 
ng/ml. All forms of ovarian cancer can be indicated using the 
methods known in the art or provided herein. Exemplary 
forms of Ovarian cancer include Serous cystoma, mucinous 
cystoma, endometriod tumor, mesonephroid tumor, dysger 
minoma, endodermal Sinus tumor, embryonal carcinoma, 
polyembroma, choriocarcinoma and teratoma. 
0519 In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous ovarian cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as peritoneal fluid or ovarian tissue are known 
to be produced by cancerous OVarian cells. For example, 
oncofetal fibronectin protein in peritoneal Samples from 
Subjects with ovarian cancer contained O-glycosylated 
threonine 33 in the IIICS region of fibronectin and at least 
another portion of the IIICS region of fibronectin in the 
samples (see, e.g., U.S. Pat. No. 5,523,229; Menzin et al., 
Cancer 82:152-158 (1998)). In other cases, one or more 
forms of oncofetal fibronectin indicating molecule, although 
present in a Sample Such as peritoneal fluid or ovarian tissue, 
are not produced by cancerous ovarian cells, but instead are 
produced by a different tissue or organ Source. The methods 
herein can be used to characterize the oncofetal fibronectin 
indicating molecule in a Sample, and Such characterization 
can indicate whether or not the oncofetal fibronectin indi 
cating molecule observed in the Sample is an oncofetal 
fibronectin indicating molecule form observed in ovarian 
cancer. When a Sample contains an oncofetal fibronectin 
indicating molecule observed in ovarian cancer, the presence 
of the oncofetal fibronectin indicating molecule is consistent 
with a Subject having ovarian cancer. When a Sample 
contains an oncofetal fibronectin indicating molecule not 
observed in ovarian cancer, the presence of the oncofetal 
fibronectin indicating molecule is not consistent with a 
Subject having ovarian cancer. 

0520 
0521. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
prostate cancer. An oncofetal fibronectin indicating mol 
ecule can be present in Subjects that have prostate cancer. 
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Feb. 2, 2006 

Oncofetal fibronectin indicating molecule measurements 
can be used as a marker for prostate cancer in any of the 
cancer (tumor, metastasis or malignant neoplastic) indica 
tions provided herein. For example, the oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for indicating whether or not a Subject has cancerous 
(malignant neoplastic or metastatic) prostate cells. The 
methods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous prostate cells, and absence or an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous prostate cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the risk or lack of risk of 
prostate cells Such as normal, abnormal, dysplastic or hyper 
plastic prostate cells, becoming cancerous. The oncofetal 
fibronectin indicating molecule detection methods provided 
herein also can be used for determining the development or 
lack of development of prostate cells Such as normal, 
abnormal, dysplastic or hyperplastic prostate cells, into 
cancerous prostate cells. The oncofetal fibronectin indicat 
ing molecule detection methods provided herein also can be 
used for indicating the progression of a prostate cancer. The 
oncofetal fibronectin indicating molecule detection methods 
provided herein can be used for distinguishing between 
aggressive and non-aggressive prostate tumors. The oncofe 
tal fibronectin indicating molecule detection methods pro 
Vided herein can be used for indicating whether or not a 
Subject has or is likely to have a recurrence of cancerous 
prostate cells. The oncofetal fibronectin indicating molecule 
detection methods provided herein can indicate the likely or 
actual efficacy or lack of efficacy of prostate cancer treat 
ment. 

0522. A sample collected for prostate cancer determina 
tion can be taken from any Source, as provided herein. 
Exemplary Sources for Samples include a prostate tissue 
Sample, Semen, urine, Stool, plasma, blood, Serum, lymph, 
lymphatic fluid and interstitial fluid Samples. For example, 
the presence of an oncofetal fibronectin indicating molecule 
can be detected in prostate tissue Samples collected from 
Subjects with prostate cancer. Detection of any oncofetal 
fibronectin indicating molecule in a Sample can indicate the 
presence of, risk of, development of, progression of, aggres 
Siveness of, recurrence of, or efficacy in treatment of can 
cerous prostate cells. In another embodiment, detection of an 
oncofetal fibronectin indicating molecule at or above a 
threshold level can indicate the presence of, risk of, devel 
opment of, progression of, aggressiveness of, recurrence of, 
or efficacy in treatment of cancerous prostate cells. An 
exemplary threshold value for an oncofetal fibronectin indi 
cating molecule in a fine needle aspirate Sample as an 
indicator of prostate cancer is 3 ng/ml, 5 ng/ml, 8 ng/ml, 10 
ng/ml, 15 ng/ml, 20 ng/ml, 25 ng/ml, or 30 ng/ml, or about 
3 ng/ml, about 5 ng/ml, about 8 ng/ml, about 10 ng/ml, about 
15 ng/ml, about 20 ng/ml, about 25 ng/ml, or about 30 
ng/ml. All forms of prostate cancer can be indicated using 
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the methods known in the art or provided herein. An 
exemplary form of prostate cancer includes prostate adeno 
carcinoma. 

0523. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous prostate cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as fine needle aspirate or prostate tissue are 
known to be produced by cancerous prostate cells. For 
example, an oncofetal fibronectin indicating molecule in 
tissue samples from Subjects with prostate cancer contained 
the ED-B region of fibronectin in the samples (see, e.g., 
Albrecht et al., Histochem. Cell. Biol. 112:51-61 (1999)). In 
other cases, one or more forms of oncofetal fibronectin 
indicating molecule, although present in a Sample Such as 
fine needle aspirate or prostate tissue, are not produced by 
cancerous prostate cells, but instead are produced by a 
different tissue or organ Source. The methods herein can be 
used to characterize the oncofetal fibronectin indicating 
molecule in a Sample, and Such characterization can indicate 
whether or not the oncofetal fibronectin indicating molecule 
observed in the Sample is an oncofetal fibronectin indicating 
molecule form observed in prostate cancer. When a Sample 
contains an oncofetal fibronectin indicating molecule 
observed in prostate cancer, the presence of the oncofetal 
fibronectin indicating molecule is consistent with a Subject 
having prostate cancer. When a Sample contains an oncofetal 
fibronectin indicating molecule not observed in prostate 
cancer, the presence of the oncofetal fibronectin indicating 
molecule is not consistent with a Subject having prostate 
CCC. 

0524 f. Lung Cancer 
0525) The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
lung cancer. An oncofetal fibronectin indicating molecule 
can be present in Subjects that have lung cancer. Oncofetal 
fibronectin indicating molecule measurements can be used 
as a marker for lung cancer in any of the cancer (tumor, 
metastasis or malignant neoplastic) indications provided 
herein. For example, the oncofetal fibronectin indicating 
molecule detection methods provided herein can be used for 
indicating whether or not a Subject has cancerous (malignant 
neoplastic or metastatic) lung cells. The methods include 
determining the presence or amount of an oncofetal 
fibronectin indicating molecule in a Sample, and character 
izing the Sample according to the presence or absence of an 
oncofetal fibronectin indicating molecule in the Sample or 
according to the amount of an oncofetal fibronectin indicat 
ing molecule in the Sample, where presence or an amount of 
an oncofetal fibronectin indicating molecule at or above a 
threshold level can indicate that a Subject has cancerous lung 
cells, and absence or an amount of an oncofetal fibronectin 
indicating molecule below a threshold level can indicate that 
a Subject does not have cancerous lung cells. The oncofetal 
fibronectin indicating molecule detection methods provided 
herein also can be used for determining the risk or lack of 
risk of lung cells Such as normal, abnormal, dysplastic or 
hyperplastic lung cells, becoming cancerous. The oncofetal 
fibronectin indicating molecule detection methods provided 
herein also can be used for determining the development or 
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lack of development of lung cells Such as normal, abnormal, 
dysplastic or hyperplastic lung cells, into cancerous lung 
cells. The oncofetal fibronectin indicating molecule detec 
tion methods provided herein also can be used for indicating 
the progression of a lung cancer. The oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for distinguishing between aggressive and non 
aggressive lung tumors. The oncofetal fibronectin indicating 
molecule detection methods provided herein can be used for 
indicating whether or not a Subject has or is likely to have 
a recurrence of cancerous lung cells. The oncofetal fibronec 
tin indicating molecule detection methods provided herein 
can indicate the likely or actual efficacy or lack of efficacy 
of lung cancer treatment. 
0526. A sample collected for lung cancer determination 
can be taken from any Source, as provided herein. Exem 
plary Sources for Samples include a lung tissue Sample, 
Sputum, blood, Serum and plasma Samples. For example, the 
presence of an oncofetal fibronectin indicating molecule can 
be detected in Sputum collected from Subjects with lung 
cancer. Detection of any oncofetal fibronectin indicating 
molecule in a Sample can indicate the presence of, risk of, 
development of, progression of, aggressiveness of, recur 
rence of, or efficacy in treatment of cancerous lung cells. In 
another embodiment, detection of an oncofetal fibronectin 
indicating molecule at or above a threshold level can indi 
cate the presence of, risk of, development of, progression of, 
aggressiveness of, recurrence of, or efficacy in treatment of 
cancerous lung cells. An exemplary threshold value for an 
oncofetal fibronectin indicating molecule in a sputum 
Sample as an indicator of lung cancer is 3 ng/ml, 5 ng/ml, 8 
ng/ml, 10 ng/ml, 15 ng/ml, 20 ng/ml, 25 ng/ml, or 30 ng/ml, 
or about 3 ng/ml, about 5 ng/ml, about 8 ng/ml, about 10 
ng/ml, about 15 ng/ml, about 20 ng/ml, about 25 ng/ml, or 
about 30 ng/ml. All forms of lung cancer can be indicated 
using the methods known in the art or provided herein. 
Exemplary forms of lung cancer include Small cell carci 
noma, adenocarcinoma, Squamous cell carcinoma and large 
cell carcinoma. 

0527. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous lung cells. In Some 
cases, one or more forms of oncofetal fibronectin indicating 
molecule (varying, e.g., at EDA, EDB, IIICS and/or in 
post-translational modifications) present in a Sample Such as 
Sputum or lung tissue are known to be produced by cancer 
ous lung cells. For example, oncofetal fibronectin in tissue 
Samples from Subjects with lung cancer contained the EDB 
region of fibronectin in the samples (Santimaria et al., Clin 
Cancer Res 9:571-579 (2003)). In other cases, one or more 
forms of oncofetal fibronectin indicating molecule, although 
present in a Sample Such as Sputum or lung tissue, are not 
produced by cancerous lung cells, but instead are produced 
by a different tissue or organ Source. The methods herein can 
be used to characterize the oncofetal fibronectin indicating 
molecule in a Sample, and Such characterization can indicate 
whether or not the oncofetal fibronectin indicating molecule 
observed in the Sample is an oncofetal fibronectin indicating 
molecule form observed in lung cancer. When a Sample 
contains an oncofetal fibronectin indicating molecule 
observed in lung cancer, the presence of the oncofetal 
fibronectin indicating molecule is consistent with a Subject 
having lung cancer. When a Sample contains an oncofetal 
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fibronectin indicating molecule not observed in lung cancer, 
the presence of the oncofetal fibronectin indicating molecule 
is not consistent with a Subject having lung cancer. 
0528 g. Colorectal Cancer 
0529. The methods provided herein include use of an 
oncofetal fibronectin indicating molecule as a marker for 
colorectal cancer. An oncofetal fibronectin indicating mol 
ecule can be present in Subjects that have colorectal cancer. 
Oncofetal fibronectin indicating molecule measurements 
can be used as a marker for colorectal cancer in any of the 
cancer (tumor, metastasis or malignant neoplastic) indica 
tions provided herein. For example, the oncofetal fibronectin 
indicating molecule detection methods provided herein can 
be used for indicating whether or not a Subject has cancerous 
(malignant neoplastic or metastatic) colorectal cells. The 
methods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous colorectal cells, and absence or an 
amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have cancerous colorectal cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the risk or lack of risk of 
colorectal cells Such as normal, abnormal, dysplastic or 
hyperplastic colorectal cells, becoming cancerous. The 
oncofetal fibronectin indicating molecule detection methods 
provided herein also can be used for determining the devel 
opment or lack of development of colorectal cells Such as 
normal, abnormal, dysplastic or hyperplastic colorectal 
cells, into cancerous colorectal cells. The oncofetal fibronec 
tin indicating molecule detection methods provided herein 
also can be used for indicating the progression of a colorec 
tal cancer. The oncofetal fibronectin indicating molecule 
detection methods provided herein can be used for distin 
guishing between aggressive and non-aggressive colorectal 
tumors. The oncofetal fibronectin indicating molecule detec 
tion methods provided herein can be used for indicating 
whether or not a Subject has or is likely to have a recurrence 
of cancerous colorectal cells. The oncofetal fibronectin 
indicating molecule detection methods provided herein can 
indicate the likely or actual efficacy or lack of efficacy of 
colorectal cancer treatment. 

0530 A sample collected for colorectal cancer determi 
nation can be taken from any Source, as provided herein. 
Exemplary Sources for Samples include a colorectal tissue 
Sample, Stool, plasma, blood, Serum, lymph, lymphatic fluid 
and interstitial fluid Samples. For example, the presence of 
an oncofetal fibronectin indicating molecule can be detected 
in Stool collected from Subjects diagnosed with colorectal 
cancer. Detection of any oncofetal fibronectin indicating 
molecule in a Sample can indicate the presence of, risk of, 
development of, progression of, aggressiveness of, recur 
rence of, or efficacy in treatment of cancerous colorectal 
cells. In another embodiment, detection of an oncofetal 
fibronectin indicating molecule at or above a threshold level 
can indicate the presence of, risk of, development of, pro 
gression of, aggressiveness of, recurrence of, or efficacy in 
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treatment of cancerous colorectal cells. An exemplary 
threshold value for an oncofetal fibronectin indicating mol 
ecule in a stool Sample as an indicator of colorectal cancer 
is 3 ng/ml, 5 ng/ml, 8 ng/ml, 10 ng/ml, 15 ng/ml, 20 ng/ml, 
25 ng/ml, or 30 ng/ml, or about 3 ng/ml, about 5 ng/ml, 
about 8 ng/ml, about 10 ng/ml, about 15 ng/ml, about 20 
ng/ml, about 25 ng/ml, or about 30 ng/ml. All forms of 
colorectal cancer can be indicated using the methods known 
in the art or provided herein. Exemplary forms of colorectal 
cancer include mucinous (colloid) adenocarcinoma, signet 
ring adenocarcinoma, Scirrhous tumor, carcinoid tumor, 
Squamous cell tumor, leiomyoScarcoma. 
0531. In one embodiment, characterization of an oncofe 
tal fibronectin indicating molecule in a Sample can indicate 
whether or not the oncofetal fibronectin indicating molecule 
in the Sample was produced by cancerous colorectal cells. In 
Some cases, one or more forms of oncofetal fibronectin 
indicating molecule (varying, e.g., at EDA, EDB, IIICS 
and/or in post-translational modifications) present in a 
Sample Such as Stool or colorectal tissue are known to be 
produced by cancerous colorectal cells. For example, an 
oncofetal fibronectin indicating molecule in tissue Samples 
from Subjects with colorectal cancer contained the EDB 
region of fibronectin (see, e.g., Midulla et al., Cancer ReS. 
60:164-169 (2000)). 
0532. In other cases, one or more forms of oncofetal 
fibronectin indicating molecule, although present in a 
Sample Such as Stool or colorectal tissue, are not produced by 
cancerous colorectal cells, but instead are produced by a 
different tissue or organ Source. The methods herein can be 
used to characterize the oncofetal fibronectin indicating 
molecule in a Sample, and Such characterization can indicate 
whether or not the oncofetal fibronectin indicating molecule 
observed in the Sample is an oncofetal fibronectin indicating 
molecule form observed in colorectal cancer. When a Sample 
contains an oncofetal fibronectin indicating molecule 
observed in colorectal cancer, the presence of the oncofetal 
fibronectin indicating molecule is consistent with a Subject 
having colorectal cancer. When a Sample contains an 
oncofetal fibronectin indicating molecule not observed in 
colorectal cancer, the presence of the oncofetal fibronectin 
indicating molecule is not consistent with a Subject having 
colorectal cancer. 

0533 h. Additional Cancers 
0534 Methods provided herein can be used to provide 
information regarding any of a variety of additional cancers. 
A non-limiting group of exemplary cancer types and 
Samples that can be used to detect an oncofetal fibronectin 
indicating molecule in providing information regarding the 
respective cancer types include: renal cancers, as indicated 
using urine, lymph, lymphatic fluid, blood, Serum, plasma, 
interstitial fluid or tissue Samples, thyroid cancers, as indi 
cated using tissue Such as fine needle aspirate, lymph, 
lymphatic fluid, blood, Serum, plasma and interstitial fluid; 
skin cancers, as indicated using interstitial fluid, lymph, 
lymphatic fluid, blood, Serum, plasma and tissue samples, 
oropharyngeal cancer, as indicated using oropharyngeal 
Swab, blood, Serum, plasma and tissue Samples, lymphomas, 
as indicated using lymph, blood, Serum, plasma and tissue 
Samples Such as lymph node Samples, and leukemias, as 
indicated using plasma, blood or Serum. 
0535 Thus, the oncofetal fibronectin indicating molecule 
detection methods provided herein can be used for indicat 
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ing whether or not a Subject has cancerous (malignant 
neoplastic or metastatic) cells of these tissue types. The 
methods include determining the presence or amount of an 
oncofetal fibronectin indicating molecule in a Sample, and 
characterizing the Sample according to the presence or 
absence of an oncofetal fibronectin indicating molecule in 
the Sample or according to the amount of an oncofetal 
fibronectin indicating molecule in the Sample, where pres 
ence or an amount of an oncofetal fibronectin indicating 
molecule at or above a threshold level can indicate that a 
Subject has cancerous cells of these tissue types, and absence 
or an amount of an oncofetal fibronectin indicating molecule 
below a threshold level can indicate that a subject does not 
have neoplastic, malignant or metastatic cells of these tis 
Sues types. The oncofetal fibronectin indicating molecule 
detection methods provided herein also can be used for 
determining the risk or lack of risk of cells Such as normal, 
abnormal, dysplastic or hyperplastic cells of these tissue 
types, of becoming cancerous. The oncofetal fibronectin 
indicating molecule detection methods provided herein also 
can be used for determining the development or lack of 
development of cells Such as normal, abnormal, dysplastic 
or hyperplastic cells of these tissue types, into cancerous 
cells of these tissue types. The oncofetal fibronectin indi 
cating molecule detection methods provided herein also can 
be used for indicating the progression of cancer in these 
tissue types. The oncofetal fibronectin indicating molecule 
detection methods provided herein can be used for distin 
guishing between aggressive and non-aggressive tumors of 
these tissue types. The oncofetal fibronectin indicating mol 
ecule detection methods provided herein can be used for 
indicating whether or not a Subject has or is likely to have 
a recurrence of neoplastic, malignant or metastatic cells of 
these tissue types. The oncofetal fibronectin indicating mol 
ecule detection methods provided herein can indicate the 
likely or actual efficacy or lack of efficacy of cancer treat 
ment of these tissue types. 
0536 3. Health State Assessment 
0537) The presence or absence of an oncofetal fibronectin 
indicating molecule in a Sample can indicate the health State 
of an individual. The presence of an oncofetal fibronectin 
indicating molecule in a Sample relative to one or more 
threshold levels can indicate the severity of the health state 
of an individual. Detection of an oncofetal fibronectin indi 
cating molecule in a body tissue or fluid Sample can be an 
indicator of a variety of health problems or risk therefor. The 
presence of, or elevated levels of, an oncofetal fibronectin 
indicating molecule in a cell, tissue and/or fluid Sample does 
not necessarily indicate that the health problem is caused by 
an oncofetal fibronectin indicating molecule, but that 
elevated levels of an oncofetal fibronectin indicating mol 
ecule are observed in cell, tissue and/or fluid Samples. For 
example, an oncofetal fibronectin indicating molecule can 
Serve as an indicator of cancer, can Serve as an indicator of 
pre-term or imminent delivery and also can Serve as an 
indicator of arthritis (Kriegsman et al., Rhematol Int. 24:25 
33 (2004)), diabetic retinopathy (Khan et al., Invest. 
Opthamol. Vis. Sci. 45:287-295 (2004)), renal disease, and 
Dupuytren’s contracture (Howard et al., J. Surg. Res. 
117:232-238 (2004)). Detection of an oncofetal fibronectin 
indicating molecule in a body tissue or fluid Sample at or 
above one or more thresholds or at a level above a baseline 
for a particular individual can be an indicator of a variety of 
health problems or risk therefor. Similarly, its absence or 
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presence below one or more thresholds or at a level below 
a baseline for a particular individual can be indicative of the 
absence of any of these variety of diseases and disorders. 
0538 Provided herein are methods of screening subjects 
for the presence of an oncofetal fibronectin indicating mol 
ecule in a Sample and, if an oncofetal fibronectin indicating 
molecule is not present in the Sample, or is present below a 
threshold level, concluding that the Subject does not have a 
health problem associated with the presence of an oncofetal 
fibronectin indicating molecule or with elevated levels of an 
oncofetal fibronectin indicating molecule. Similarly, pro 
Vided herein are methods of Screening Subjects for the 
presence of an oncofetal fibronectin indicating molecule in 
a Sample and, if an oncofetal fibronectin indicating molecule 
is present in the Sample, or is present at or above a threshold 
level, determining that the Subject has a health problem 
asSociated with the presence of an oncofetal fibronectin 
indicating molecule or with elevated levels of an oncofetal 
fibronectin indicating molecule. 
0539. In one embodiment, a method is provided for 
indicating that a Subject is free of a health problem asSoci 
ated with oncofetal fibronectin, by testing a Sample for the 
presence or absence of an oncofetal fibronectin indicating 
molecule, where absence (or presence below a threshold) of 
an oncofetal fibronectin indicating molecule indicates that 
the subject is free of a health problem associated with 
oncofetal fibronectin. In another embodiment, a method is 
provided for Screening a Subject for a health problem 
asSociated with oncofetal fibronectin, by testing a Sample 
from a Subject for the presence or absence or an oncofetal 
fibronectin indicating molecule, wherein presence of an 
oncofetal fibronectin indicating molecule indicates that the 
Subject has a health problem associated with oncofetal 
fibronectin. 

0540 Similarly, general health, or presence or absence of 
a health problem associated with oncofetal fibronectin can 
be indicated by an increased rate of change in an amount of 
an oncofetal fibronectin indicating molecule; for example, 
increasing amounts of an oncofetal fibronectin indicating 
molecule can indicate a health problem associated with 
oncofetal fibronectin, and decreasing amounts of an oncofe 
tal fibronectin indicating molecule can indicate absence of a 
health problem associated with oncofetal fibronectin. The 
amount of an oncofetal fibronectin indicating molecule can 
be compared to one or more thresholds, where increasing 
thresholds can indicate increased likelihood or increased 
severity of a health problem associated with oncofetal 
fibronectin, and decreasing thresholds can indicate 
decreased likelihood or decreased Severity of a health prob 
lem asSociated with oncofetal fibronectin. 

0541. The methods provided herein can be performed in 
any of a variety of Settings or for a variety of purposes, 
including during a routine physical examination, or as a 
general diagnostic tool to attempt to determine an uniden 
tified malady or illness of a subject. Baseline levels can be 
established based on averages in a population or in a 
particular individual. Deviation from the average or from the 
baseline in the individual can indicate a change or risk of 
change in the health Status of the individual. 
0542. In some embodiments, prior to performing the test 
for an oncofetal fibronectin indicating molecule, the Subject 
tested is not diagnosed as having a health problem, or is not 
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diagnosed as having a health problem associated with 
oncofetal fibronectin. In other embodiments, a Subject can 
have an unidentified health problem and testing for an 
oncofetal fibronectin indicating molecule can be used to as 
a Screen to indicate or diagnose the health problem. Thus, 
provided herein are methods that include performing routine 
tests of Subjects where the tests include determining the 
presence or absence and/or amount of an oncofetal fibronec 
tin indicating molecule in Subjects Samples and determining 
the health State of the tested Subjects according to the 
presence or absence (or in comparison to one or more 
thresholds) and/or amount of oncofetal fibronectin indicat 
ing molecule detected. 

0543. In one embodiment, detection of an oncofetal 
fibronectin indicating molecule can be performed in con 
junction with one or more additional diagnostic tests, includ 
ing routine diagnostic tests Such as blood preSSure, pulse, 
body weight, health history, family history or Sample tests. 
In another embodiment, if an oncofetal fibronectin indicat 
ing molecule is present or is at or above a threshold level, 
one or more additional diagnostic tests can be conducted to 
diagnose the health problem of the Subject. Such diagnostic 
tests can be conducted prior to, at the same time as, or 
Subsequent to, testing for an oncofetal fibronectin indicating 
molecule. In one example, a Subject can be identified as 
having an oncofetal fibronectin indicating molecule present 
or at or above a threshold level and the subject can then be 
further tested in one or more Subsequent diagnostic tests to 
identify the health problem of the subject. 

0544. In one embodiment, a sample can be tested for the 
presence or absence (or in comparison to one or more 
thresholds) and/or amount of an oncofetal fibronectin indi 
cating molecule and also can be tested for one or more 
additional properties, including the presence of one or more 
additional Sample components. Collection of Samples from 
a Subject and Screening the Sample for properties Such as the 
presence or absence of a plurality of components Such as 
ions or molecules in the Sample or for the level of compo 
nents Such as ions or molecules in the Sample is well known 
in the art. For example, blood Sample collection can be used 
to determine ion content Such as Sodium ion content, lipid 
content Such as LDL and HDL content and urine Samples 
can be tested for the presence of metabolites or Sugar and 
Saliva can be tested for hormones. Any of a variety of 
Samples can be used to measure the presence and/or amount 
of any of a variety ions or molecules, as is known in the art. 

0545. In one example blood can be tested for an oncofetal 
fibronectin indicating molecule and one or more additional 
properties. Exemplary properties of blood that are routinely 
tested include, but are not limited to, red blood cell count, 
white blood cell count (including count of neutrophils, 
lymphocytes, T cells, B cells, monocytes, eosinophils and 
basophils), platelet count, hematocrit, hemoglobin, blood 
type, Rh factor, glucose, lactose dehydrogenase, creatine 
phosphokinase, blood urea nitrogen, creatinine, carbon diox 
ide, Sodium, potassium, chloride, calcium, phosphorus, alka 
line phosphatase, alanine amino trasferase, aspartate amino 
trasferase, albumuin, gamma-glutamyl transpeptidase, 
Serum glutamate pyruvate transaminase, total protein, 
fibrinogen, prothrombin, cholesterol, globulin, bilirubin, 
high density lipoproteins, low density lipoproteins, very low 
density lipoproteins, free testosterone, total testosterone, 
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dehydroepiandrosterone, protState-specific antigen, estra 
diol, progesterone, homocysteine, C-reactive protein, uric 
acid, amylase and lipase. 

0546. In another example urine can be tested for an 
oncofetal fibronectin indicating molecule and one or more 
additional properties. Exemplary properties of urine that are 
routinely tested include, but are not limited to, color, appear 
ance, Specific gravity, pH, total protein, glucose, ketones, 
hemoglobin, bile, urobilinogen, nitrate, uroglobin, white 
blood cells, leukocytes, red blood cells, epithelial cells, 
bacteria, crystals, mucus and casts. In another example 
Saliva can be tested for an oncofetal fibronectin indicating 
molecule and one or more additional properties. Exemplary 
properties of Saliva that are routinely tested include, but are 
not limited to, estradiol, testosterone, DHEA-S, cortisol, 
Sodium, potassium, chloride. 

0547. In one embodiment, an oncofetal fibronectin indi 
cating molecule is determined as a component of a Sample 
panel. For example, an oncofetal fibronectin indicating 
molecule can be determined as a component of a blood 
panel, urine panel or Saliva panel. 

0548 4. Other Health Problems 
0549. An oncofetal fibronectin indicating molecule also 
can be present in Subjects with other health problems Such 
as arthritis, diabetic retinopathy and Dupuytren's contrac 
ture. In Some embodiments, the presence of an oncofetal 
fibronectin indicating molecule can indicate the presence of 
health problems. Such as arthritis, diabetic retinopathy and 
Dupuytren’s contracture. In other embodiments, the pres 
ence of an oncofetal fibronectin indicating molecule can 
indicate the risk of developing health problems. Such as 
arthritis, diabetic retinopathy and Dupuytren's contracture. 
In yet other embodiments, the presence of an oncofetal 
fibronectin indicating molecule can indicate the Severity of 
health problems. Such as arthritis, diabetic retinopathy and 
Dupuytren’s contracture. In addition to the presence of an 
oncofetal fibronectin indicating molecule indicating pres 
ence, risk of developing or Severity of Such health problems, 
an amount of an oncofetal fibronectin indicating molecule in 
a Sample can be greater than, equal to, or less than one or 
more thresholds, where each increasing threshold indicates 
an increased likelihood of the presence, an increased risk of 
developing, or increased Severity of Such health problems, 
relative to each lower threshold. The rate of increase or 
decrease of an oncofetal fibronectin indicating molecule in 
a Sample can indicate the degree of likelihood of the 
presence, an degree of the risk of developing, or the degree 
of the severity of such health problems, where larger 
increaseS represent more likely or more Severe health prob 
lems relative to Smaller increases or decreases. 

0550 a. Arthritis 
0551 An oncofetal fibronectin indicating molecule can 
be present in arthritic joints. An oncofetal fibronectin indi 
cating molecule can be present in the Synovial fluid, Synovial 
tissue and/or cartilage of individuals with arthritis. An 
oncofetal fibronectin indicating molecule can be present at 
higher levels in Subjects having rheumatoid arthritis relative 
to a control Sample having an amount of oncofetal fibronec 
tin indicating molecule below a threshold. An oncofetal 
fibronectin indicating molecule can be present at higher 
levels in Subjects having osteoarthritis relative to a control 
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Sample having an amount of oncofetal fibronectin indicating 
molecule below a threshold. An oncofetal fibronectin indi 
cating molecule can be present at higher levels in Subjects 
with rheumatoid arthritis relative to the levels of oncofetal 
fibronectin indicating molecule present in Subjects with 
Osteoarthritis. 

0552 Arthritic Subjects can have elevated levels of an 
oncofetal fibronectin indicating molecule in the affected 
areas. Thus, in one embodiment, presence of arthritis can be 
determined by detecting an oncofetal fibronectin indicating 
molecule in Synovial fluid, Synovial tissue or cartilage of a 
Subject. Arthritic Subjects also can have elevated levels of an 
oncofetal fibronectin indicating molecule in their blood 
Stream. Thus, presence of arthritis also can be determined by 
detecting an oncofetal fibronectin indicating molecule in 
blood, Serum or plasma. 

0553 Presence of an oncofetal fibronectin indicating 
molecule also can be indicative of the risk of a Subject 
developing arthritis. Thus, provided herein are methods for 
determining the risk of a Subject developing arthritis by 
testing for the presence of an oncofetal fibronectin indicating 
molecule in a Sample, where presence of an oncofetal 
fibronectin indicating molecule indicates an increased risk of 
developing arthritis. Presence of an oncofetal fibronectin 
indicating molecule also can indicate the Severity of the 
arthritis of a subject. Thus, provided herein are methods for 
determining the Severity of arthritis in a Subject by testing 
for the presence of an oncofetal fibronectin indicating mol 
ecule in a Sample, where presence of an oncofetal fibronectin 
indicating molecule at or above a threshold indicates an 
increased Severity of arthritis in the Subject relative to a 
Sample that is oncofetal fibronectin negative (or below the 
threshold). 
0554 Presence of an oncofetal fibronectin indicating 
molecule can be measured by determining the presence of 
EDA+, EDB+ and/or IIICS+ oncofetal fibronectin indicating 
molecule in a Sample. In Some embodiments, the presence of 
EDB in synovial tissue indicates the presence of rheumatoid 
arthritis in a Subject. In other embodiments, presence of a 
splice variant of IIICS, such as a IIICS splice variant that 
binds FDC-6, indicates the presence of Synovial hyperplasia. 
0555 b. Diabetic Retinopathy 
0556. An oncofetal fibronectin indicating molecule can 
be present in diabetic retinopathy. An oncofetal fibronectin 
indicating molecule can be present in the aqueous humor, 
Vitreous humor, or various tissueS of the eye. Subjects with 
diabetic retinopathy can have elevated levels of EDA+ 
oncofetal fibronectin indicating molecule relative to Subjects 
without diabetic retinopathy. Subjects with diabetic retin 
opathy can have elevated levels of EDB+ oncofetal 
fibronectin indicating molecule relative to Subjects without 
diabetic retinopathy. Subjects with diabetic retinopathy can 
have elevated levels of IIICS+ oncofetal fibronectin indi 
cating molecule relative to Subjects without diabetic retin 
opathy. Thus, methods for detecting an oncofetal fibronectin 
indicating molecule associated with diabetic retinopathy can 
include detecting EDA+, EDB+ and/or IIICS+ oncofetal 
fibronectin indicating molecule. 
0557. In one embodiment, presence of diabetic retinopa 
thy can be determined by detecting an oncofetal fibronectin 
indicating molecule in the aqueous humor, Vitreous humor, 
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or eye tissue Sample of a Subject. Subjects with diabetic 
retinopathy also can have elevated levels of an oncofetal 
fibronectin indicating molecule in their bloodstream. Thus, 
presence of diabetic retinopathy also can be determined by 
detecting an oncofetal fibronectin indicating molecule in 
blood, Serum or plasma. 
0558 Presence of an oncofetal fibronectin indicating 
molecule also can be indicative of the risk of a Subject 
developing diabetic retinopathy. Thus, provided herein are 
methods for determining the risk of a Subject developing 
diabetic retinopathy by testing for the presence of an oncofe 
tal fibronectin indicating molecule in a Sample, where pres 
ence of an oncofetal fibronectin indicating molecule indi 
cates an increased risk of developing diabetic retinopathy. 
Presence at or above one or more thresholds of an oncofetal 
fibronectin indicating molecule also can indicate the Severity 
of the diabetic retinopathy of a subject. Thus, provided 
herein are methods for determining the Severity of diabetic 
retinopathy in a Subject by testing for the presence of an 
oncofetal fibronectin indicating molecule in a Sample, where 
presence at or above one or more thresholds of an oncofetal 
fibronectin indicating molecule indicates an increased Sever 
ity of diabetic retinopathy the Subject relative to a Sample 
that is oncofetal fibronectin negative (or below the thresh 
old). 
0559) 
0560. An oncofetal fibronectin indicating molecule can 
be present in Dupuytren's contracture. An oncofetal 
fibronectin indicating molecule can be present in the blood, 
Serum, plasma or tissue Sample of Subjects with Dupuytren’s 
contracture. Subjects with Dupuytren's contracture can have 
elevated levels of IIICS+ oncofetal fibronectin indicating 
molecule relative to Subjects without Dupuytren’s contrac 
ture. Thus, methods for detecting an oncofetal fibronectin 
indicating molecule associated with Dupuytren’s contrac 
ture can include detecting a IIICS+ oncofetal fibronectin 
indicating molecule. 
0561. In one embodiment, presence of Dupuytren’s con 
tracture can be determined by detecting an oncofetal 
fibronectin indicating molecule in tissue samples from an 
area Suspected of having Dupuytren's contracture. Subjects 
with Dupuytren’s contracture also can have elevated levels 
of an oncofetal fibronectin indicating molecule in their 
bloodstream. Thus, presence of Dupuytren’s contracture 
also can be determined by detecting an oncofetal fibronectin 
indicating molecule in blood, Serum or plasma. 

c. Dupuytren’s Contracture 

0562 Presence of an oncofetal fibronectin indicating 
molecule also can be indicative of the risk of a Subject 
developing Dupuytren's contracture. Thus, provided herein 
are methods for determining the risk of a Subject developing 
Dupuytren’s contracture by testing for the presence of an 
oncofetal fibronectin indicating molecule in a Sample, where 
presence of an oncofetal fibronectin indicating molecule 
indicates an increased risk of developing Dupuytren’s con 
tracture. Presence of an oncofetal fibronectin indicating 
molecule at or above one or more thresholds can also 
indicate the Severity of the Dupuytren’s contracture of a 
Subject. Thus, provided herein are methods for determining 
the Severity of Dupuytren’s contracture in a Subject by 
testing for the presence of an oncofetal fibronectin indicating 
molecule in a Sample, where presence of an oncofetal 
fibronectin indicating molecule at or above one or more 



US 2006/0O24757 A1 

thresholds indicates an increased Severity of Dupuytren’s 
contracture in the Subject relative to a Sample that is oncofe 
tal fibronectin negative (or below the threshold). 
E. Collection of Samples 
0563. In accordance with the methods disclosed herein, 
an oncofetal fibronectin indicating molecule can be detected 
in any of a variety of types of Samples. For example, the 
Sample can include urine, lymph, blood, plasma, Serum, 
Saliva, cervical fluid, cervicovaginal fluid, vaginal fluid, 
breast fluid, breast milk, Synovial fluid, Semen, Seminal 
fluid, Stool, Sputum, cerebral Spinal fluid, tears, mucus, 
interstitial fluid, follicular fluid, amniotic fluid, aqueous 
humor, Vitreous humor, peritoneal fluid, ascites, Sweat, lym 
phatic fluid, lung Sputum and lavage. In addition, the Sample 
can contain tissues specimens Such as a biopsy. When a 
Sample contains Solid material, Such as a tissue biopsy, the 
Sample can be homogenized in order to bring into Solution 
or otherwise increase the accessibility of Sample compo 
nents for use in the methods provided herein or otherwise 
known in the art. Exemplary tissue biopsy Samples include 
cervicovaginal tissue and breast tissue biopsy Samples. 
0564) The sample can be collected by any of a variety of 
techniques. The particular technique used for a given pro 
cedure will depend, at least in part, upon the type of Sample 
to be analyzed. In general, tissue Samples can be collected 
using aspiration (e.g., fine needle aspiration), lavage (e.g., 
ductal lavage), biopsy, Swabbing (using, e.g., a fibrous 
tipped Swab Such as a cytobrush, polyester Swab, rayon Swab 
or cotton Swab), Suction, transcutaneous or transdermal 
extraction and other methods. Liquid Samples can be col 
lected by Suction, needle-mediated withdrawal, Swabbing 
(using, e.g. a fibrous tipped Swab Such as a cytobrush, 
polyester Swab, rayon Swab or cotton Swab) and other 
methods. When the sample is collected with a cotton Swab, 
the methods provided herein are conducted on the Swab 
itself. As will be recognized by one skilled in the art, 
depending on the Sample, Sample collection can be per 
formed by a medical professional, an untrained individual 
and/or the subject from whom the sample is to be collected. 
For example, a biopsy or fine needle aspirate Sample is likely 
to be collected by a medical professional. In another 
example, a urine Sample or a vaginal Swab Sample can be 
collected by an untrained individual, Such as a family 
member, or by the subject from whom the sample is to be 
collected. Samples that can be collected by an untrained 
individual or by the subject from whom the sample is to be 
collected, can be collected at a site other than a clinical 
Setting, Such as the home. For example, a Sample can be 
collected as part of a home testing procedure. Home testing 
procedures can be performed, for example, using a home 
testing kit, Such as a kit provided herein. 
0565) Any of the sample collection techniques provided 
herein can be used in conjunction with any of the oncofetal 
fibronectin indicating molecule detection methods provided 
herein or otherwise known in the art for any of the diagnostic 
uses or other uses of detection of an oncofetal fibronectin 
indicating molecule provided herein or otherwise known in 
the art. The following are exemplary collection methods and 
SOUCCS. 

0566 1. Swab and Cervicovaginal Samples 
0567 A Swab sample can be collected from a subject and 
tested for the presence of an oncofetal fibronectin indicating 
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molecule. Swab samples can contain body fluids of the 
subject, cells of the Subject, or body fluids and cells. Swab 
Samples can be collected from any of a variety of regions of 
the Subject, including, but not limited to, oral, aural, nasal, 
anal, urethral, cervicovaginal, ocular, skin, alimentary canal 
Such as esophageal, gastric, intestinal, colon, or any other 
Surface accessible to a Swab, or lesions of any of the above. 
0568 Swab samples can be collected by a medical pro 
fessional, an untrained individual Such as a family member, 
or the Subject who is providing the Sample, according to the 
Sample to be collected and the oncofetal fibronectin indi 
cating molecule test to be performed. For example, a Swab 
of the cervical OS to be tested for the presence of an oncofetal 
fibronectin indicating molecule by mass spectrometry is 
typically collected by a medical professional, whereas a 
vaginal and/or labial Swab Sample to be tested for the 
presence of an oncofetal fibronectin indicating molecule by 
a test Strip assay can be collected by an untrained individual 
or by the Subject providing the Sample and can be used in, 
for example, a home testing method. Devices that can be 
used in collecting Swab Samples can be any Swab Sample 
collection device known in the art, including, but not limited 
to, fibrous tipped SwabS Such as a cytobrush, polyester Swab, 
rayon Swab or cotton Swab, configured to facilitate Sample 
collection from the targeted body region. In one embodi 
ment, the Swab Sample is a cervicovaginal Swab Sample. 
0569 Cervicovaginal samples, including cervicovaginal 
Swab Samples, can include samples from any of a variety of 
cervicovaginal regions and combinations thereof. Cervico 
vaginal Samples can contain cervicovaginal fluid and can 
optionally contain cells from the cervicovaginal cavity. 
Cervicovaginal Samples Such as cervicovaginal fluid can be 
collected by any of a variety of methods, including cervi 
covaginal Swabbing, or collecting cervicovaginal fluid leak 
age, for example, using an absorptive collection vehicle Such 
as an absorptive pad. Exemplary cervicovaginal Swab 
Samples include, but are not limited to, a Swab of the point 
of a possible cervicovaginal lesion, the cervical canal, the 
cervical OS, the ectocervix, the transition Zone on the cervix 
between Squamous and columnar cells (i.e., the Squamoco 
lumnar junction), the vagina, the posterior fornix, the por 
tion of the vagina below the posterior fornix Such as the 
lower third of the vagina, the labia, or combinations thereof. 
In the case of a vaginal Swab Sample, the Sample can be a 
Swab of any portion of the vagina, including the posterior 
fornix or the portion of the vagina below the posterior 
fornix, Such as, for example, the lower third of the vagina. 
In the case of a labial Swab, the Swab can be collected from 
the labia minora or labia majora and typically includes a 
Swab of the labia minora. 

0570. With respect to cervicovaginal samples in general, 
a tissue or liquid Sample to be assayed can be removed in the 
vicinity of the point of a possible cervicovaginal lesion, the 
cervical canal, the cervical OS, the ectocervix, the transition 
Zone on the cervix between Squamous and columnar cells 
(i.e., the Squamocolumnar junction), the vagina, the poste 
rior fornix, the portion of the vagina below the posterior 
fornix Such as the lower third of the vagina, the labia, or 
combinations thereof. Cervicovaginal Samples also can 
include culdocentesis Samples. Cervicovaginal Samples 
include Samples collected by passive collection methods. 
Passive collection methods include collecting cervicovagi 
nal fluid and, optionally particulate matter Such as cells by 
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placing a Sample collection vehicle in a position that will 
contact and typically absorb the fluid and optionally par 
ticulate matter. Exemplary passive collection vehicles can 
include a device for collecting a Sample that is inserted into 
the cervicovaginal cavity (e.g., a tampon-like device that can 
collect a cervicovaginal sample) and a device for collecting 
a Sample that can collect the Sample as it exits the cervico 
vaginal cavity (e.g., an absorbent pad-like device Such as a 
Sanitary napkin-like device). Use of passive collection 
devices Such as modified Sanitary napkins, for diagnostic 
purposes is known in the art, as exemplified in Alary et al., 
J. Clin. Microbiol. 39:2508-2512 (2001). 
0571. In some embodiments, as provided herein, the 
amount of an oncofetal fibronectin indicating molecule in a 
cervicovaginal Swab Sample collected from the portion of 
the vagina below or inferior to the posterior fornix, Such as 
the lower third of the vagina, can be one-third or about 
one-third the amount of oncofetal fibronectin indicating 
molecule in a cervicovaginal Swab of the posterior fornix 
collected from the same Subject. Accordingly, in methods 
provided herein in which the level of an oncofetal fibronec 
tin indicating molecule in a Sample is compared to a thresh 
old level, the threshold level for a Swab of the lower portion 
of the vagina, Such as the lower third of the Vagina, can be 
one-third or about one-third of the threshold level for a Swab 
of the posterior fornix. For example, when the threshold 
level for a buffer-treated Swab of the posterior fornix is 60 
ng/ml (or 600 ng/ml for an untreated sample), or about 60 
ng/ml (or about 600 ng/ml for an untreated sample), the 
threshold level of a buffer-treated Swab of the lower portion 
of the vagina Such as the lower third of the vagina can be 20 
ng/ml (or 200 ng/ml for an untreated sample) or about 20 
ng/ml (or about 200 ng/ml for an untreated Sample). Simi 
larly, when the threshold level for a buffer-treated Swab of 
the posterior fornix is 50 ng/ml (or 500 ng/ml for an 
untreated sample) or about 50 ng/ml (or about 500 ng/ml for 
an untreated sample), 30 ng/ml (or 300 ng/ml for an 
untreated sample) or about 30 ng/ml (or about 300 ng/ml for 
an untreated Sample), 15 ng/ml (or 150 ng/ml for an 
untreated sample) or about 15 ng/ml (or about 150 ng/ml for 
an untreated Sample), or 10 ng/ml (or 100 ng/ml for an 
untreated sample) or about 10 ng/ml (or about 100 ng/ml for 
an untreated sample), the threshold level of a buffer-treated 
Swab of the lower portion of the vagina Such as the lower 
third of the vagina can respectively be 15-20 ng/ml (or 
150-200 ng/ml for an untreated sample) or about 15-20 
ng/ml (or about 150-200 ng/ml for an untreated sample), 10 
ng/ml (or 100 ng/ml for an untreated sample) or about 10 
ng/ml (or about 100 ng/ml for an untreated Sample), 5 ng/ml 
(or 50 ng/ml for an untreated Sample) or about 5 ng/ml (or 
about 50 ng/ml for an untreated Sample), or 3-4 ng/ml (or 
30-40 ng/ml for an untreated sample) or about 3-4 ng/ml (or 
about 30-40 ng/ml for an untreated sample). 
0572 A cervicovaginal sample generally includes fluid 
and particulate Solids and can contain vaginal or cervical 
mucus, other vaginal or cervical Secretions, cells or cell 
debris, amniotic fluid, or other fetal or maternal materials. 

0573. In some of the methods provided herein, the 
Sample essentially does not contain blood. For example, 
when the method is an immunoassay Such as an ELISA 
assay or lateral flow, the Samples essentially do not contain 
blood. The sample contains 5% or less, 2% or less, 1% or 
less, 0.5% or less, or 0.1% or less, or about 5% or less, about 
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2% or less, about 1% or less, about 0.5% or less, or about 
0.1% or less blood. The sample can be removed using any 
of a variety of techniques including, but not limited to, use 
of a fibrous tipped Swab Such as a cytobrush, polyester Swab, 
rayon Swab or cotton Swab (see, e.g., WO 91/16855, WO 
89/10724, U.S. Pat. Nos. 4,759,376, 4,762,133 and 4,700, 
713), aspirator, Suction device, lavage device, needle, or 
other devices known in the art. In other methods, Such as 
immunoprecipitation, Western blots, dot blots, etc., the assay 
method is not affected by the presence of blood in the 
Sample. On of ordinary skill in the art can empirically 
determine whether or not blood would be a contaminant 
based on the assay method. 
0574 Cervicovaginal sample collection can be per 
formed according to the cervicovaginal region to be 
Sampled. For example, a Swab of transition Zone between 
Squamous and columnar cells of cervix can be performed by 
a medical professional with the aid of a vaginal Speculum. 
In another example, a vaginal Swab, Such as a Swab of the 
lower third of the vagina and/or a Swab of the labia, can be 
performed by the subject herself, by an untrained individual 
Such as a family member, or by a medical professional. 
0575. In some embodiments directed to vaginal samples, 
vaginal Samples collected at the same location in the vagina 
can increase the reproducibility of Sample collection, and 
can increase the reliability of the results of oncofetal 
fibronectin indicating molecule measurements. AS provided 
herein, the concentration of oncofetal fibronectin indicating 
molecule in the vagina can vary at different locations in the 
vagina. Accordingly, two or more Samples collected from 
the same location in the vagina have an increased likelihood 
of containing the same or Substantially the same concentra 
tion of oncofetal fibronectin indicating molecule relative to 
two or more Samples collected from different locations in the 
vagina. Thus, provided herein are methods for collecting 
vaginal Samples or methods for determining the presence 
and/or amount of oncofetal fibronectin indicating molecule 
in a vaginal Sample, where the methods include collecting 
two or more vaginal Samples (from the same or different 
Subjects), where the samples are collected from the same 
location in the vagina. Two or more Samples collected from 
the same location in the vagina and collected from the same 
Subject on different occasions (e.g., on different days or 
weeks) can more reliably indicate the change in presence 
and/or amount of oncofetal fibronectin indicating molecule 
in the Subject over time relative to two or more Samples 
collected from different locations in the vagina of the same 
Subject. Accordingly, the methods provided herein include 
methods for increasing the reliability of a measured change 
in presence and/or amount of oncofetal fibronectin indicat 
ing molecule in a Subject Over time by collecting two or 
more Samples from the same location in the vagina of the 
Same Subject. Also provided herein, a Sample collected from 
a particular location in the vagina can be compared to one or 
more thresholds that Specifically relate to Samples collected 
at that location; Such a Sample equal to or greater than Such 
one or more thresholds can more reliably reflect the health 
condition or likely outcome of the Subject relative to 
Samples and threshold that do not relate to a particular 
location in the vagina. Accordingly, the methods provided 
herein include methods for increasing the reliability of an 
indicated health condition or likely health condition out 
come by collecting a vaginal Sample from the same location 
in the vagina as the location the location Specifically related 
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to by one or more thresholds. Also provided herein, collect 
ing Samples from the same location in the vagina can reduce 
the variability of oncofetal fibronectin indicating molecule 
amounts present in a Sample due to variations in Sample 
collection procedures (e.g., variation between individuals 
collecting the sample) or Sample collection techniques (e.g., 
improper or careless Sample collection techniques). Reduced 
variability of oncofetal fibronectin indicating molecule 
amounts due to Sample collection can increase the correla 
tion of presence/absence and/or amount of oncofetal 
fibronectin indicating molecule with a health condition or 
likely health condition outcome. Accordingly, provided 
herein are methods of correlating a health condition or 
health outcome in a Subject with presence/absence and/or 
amount of oncofetal fibronectin indicating molecule in 
Samples by collecting Samples from the same location in the 
vagina of two or more Subjects and correlating a health 
condition or likely health condition outcome with the pres 
ence/absence and/or amount of oncofetal fibronectin indi 
cating molecule in the Samples. Methods for collecting a 
vaginal Sample from the Same location in the vagina are 
known in the art, and can be accomplished, for example 
using a Swab Sample collection device with an over-insertion 
preventing device attached thereto, where the over-insertion 
preventing device Standardizes the location in the Vagina at 
which the Sample is collected. 

0576 Following collection, the sample can be transferred 
to a container for Storage and transport to a testing labora 
tory. The test Sample is optionally dispersed in a liquid that 
preserves biomolecule analytes Such as proteins or nucleic 
acids that can be unstable in the Sampled composition. The 
Storage and transfer medium minimizes decline in the pro 
tein analyte level during Storage and transport. For example, 
the Storage and transfer medium can contain reagents or 
conditions (e.g., pH, ionic strength or ionic composition) 
that decrease, inhibit or prevent degradative enzyme activity 
Such as protease or nuclease activity. An exemplary preserv 
ing solution for storage and transfer contains of 0.05 M Tris 
buffer, pH 7.4, 150 mM NaCl, 0.02% NaNa, 1% BSA,5 mM 
EDTA, 1 mM phenylmethylsulfonyl fluoride (PMSF), 500 
Kallikrein Units/ml of Aprotinin, and 0.1% Triton X-100, as 
known in the art and exemplified in U.S. Pat. No. 4,919,889, 
issued Apr. 24, 1990. The solution can be used, for example, 
when detecting an oncofetal fibronectin indicating molecule. 
Calculations to account for any additional dilution of the 
Samples collected using liquids can be performed as part of 
the interpretation of the assay procedure. 

0577. In one embodiment, home and office use devices 
for immediate processing of the Sample can be used. If used, 
the Sample can be placed directly in the device and testing 
can be performed within minutes of Sample collection. In 
Such cases, the need to Stabilize the analyte is minimized and 
any Solution that facilitates performing the assay and is not 
detrimental to analyte Stability or user Safety can be used. An 
exemplary Solution for home or office use in immediate 
processing contains of 0.05 M Tris-HCl, pH 7.4; 0.15 M 
NaCl, 1% BSA and 5 mM EDTA. 

0578. In one embodiment, a kit for home testing of a 
cervicovaginal Sample is provided. The kit can contain a 
Sample collection device, Such as a Swab or a passive Sample 
collection vehicle and optionally a Solution for mixing with 
the Sample and typically contains one or more fibronectin or 
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oncofetal fibronectin binding partners and instructions for 
use and/or interpretation of results. 
0579. A variety of diagnostic systems and kits are pro 
Vided herein and are known in the art, Such as those 
exemplified in U.S. Pat. Nos. 6,394,952 and 6,267,722. Such 
diagnostic Systems and kits can be used to determine the 
level of an oncofetal fibronectin indicating molecule in the 
Sample, in accordance with the methods provided herein or 
otherwise known in the art and can be used for any of the 
diagnostic purposes provided herein or otherwise known in 
the art. 

0580 2. Lavage Samples 
0581 An oncofetal fibronectin indicating molecule can 
be present in or on a variety of regions in a Subject's body. 
Samples of fluids, cells, or other matter from the subject that 
can contain an oncofetal fibronectin indicating molecule can 
be gathered from a variety of regions, including cavities and 
ducts, using lavage methods. Thus, as provided herein, 
lavage Samples can be collected from a Subject, where the 
lavage Sample can be tested for any oncofetal fibronectin 
indicating molecule therein. Any of a variety of body 
Surfaces, cavities and/or ducts can be used for collection of 
a lavage sample. Exemplary lavage Samples include perito 
neal, ductal, bronchial, bronchoalveolar, oral, nasal, ear, eye, 
bladder, colonic, gastric, cerviovaginal lavage Samples. Any 
of a variety of lavage methods and apparatuses known in the 
art can be used for collecting a lavage Sample. Lavage 
methods generally include contacting a region of the Sub 
ject's body with a fluid and collecting the fluid. The methods 
also can include a step of Washing or moving the fluid over 
the region. The methods also can include, but do not require, 
Step of aspirating the fluid or applying a vacuum to collect 
the fluid. 

0582) 
0583 Lavage samples can be collected using known 
methods. Generally, a lavage tool is used to probe and/or 
collect a lavage Sample from a region of the Subject's body. 
Once the region of interest is located, a lavage fluid carried 
in the lavage tool can be contacted with the region. At least 
a portion of the lavage fluid can then collected to obtain a 
Sample. 
0584) In one embodiment, the access tool contains a 
double lumen catheter. The lavage fluid can be contacted 
with the region of the Subject's body through one of the 
catheter lumens, and lavage fluid can be removed through 
the Second catheter lumen, and collected. Collection of 
lavage fluid can further include application of Suction to the 
Second catheter lumen to facilitate withdrawal of the lavage 
fluid from the region of the Subject's body and accumulation 
of the Sample in an assayable form. Suction can be applied 
using any device for creating Suction in a lumen. For 
example, Suction can be applied using a Syringe or other 
Suction device operatively coupled to the lumen through 
which lavage fluid will be withdrawn the region of the 
subject's body. The suction can be applied for a brief period 
of time or for an extended period of time, according to the 
procedure intended by one skilled in the art. Introduction of 
the lavage fluid optionally continues even after the initial 
portions of the fluid begin to emerge from the Second 
catheter lumen. 

a. Sample Collection 

0585. The volume of lavage fluid used can be any amount 
in which an oncofetal fibronectin indicating molecule can be 
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collected, and can vary according to a variety of factors, 
including, but not limited to, the region of the Subject to be 
contacted, the measurement method, and any Sample 
manipulation methods to be used, as is understood by those 
of skill in the art. Typically the volume will be at least 
enough to carry fluid or cells or other components contacted 
by the fluid that can contain an oncofetal fibronectin indi 
cating molecule and be removed from the Subject for 
oncofetal fibronectin indicating molecule measurement. 
Typically the Volume will not be greater than an amount that 
can dilute any oncofetal fibronectin indicating molecule in a 
Sample Such that the oncofetal fibronectin indicating mol 
ecule cannot be detected by the Selected oncofetal fibronec 
tin indicating molecule measurement method. Exemplary 
volumes are at least 0.5 mL or about 0.5 mL, and as much 
as 25 mL or about 25 mL. 

0586 The lavage fluid can be introduced onto the surface 
of the region, or into a body cavity at a pressure low enough 
that the lavage method will not disrupt tissues, organs or 
membranes of the body region, but at a pressure high enough 
that fluid, cells and/or other material can be separated from 
the body region and carried by the lavage fluid. For example, 
the fluid can be introduced at a rate in the range of between 
0.1 mL/S and 5 mL/S or about 0.1 mL/S and about 5 mL/s. 

0587 b. Lavage Fluid 
0588. The lavage fluid can contain any of a variety of 
components known in the art. The lavage fluid can contain 
HO, alcohol, or other liquid compatible with contacting a 
Subject and detecting a oncofetal fibronectin indicating 
molecule. For example, the Sample can be acqueous and 
contain Saline and one or more optional ingredients Such as, 
for example, an anesthetic, an oncotic agent, an osmotic 
agent, hormone, cytokine, chemokine, an antiseptic agent, 
an orifice dilating agent, a vasodilator, a vasoconstrictor, a 
muscle relaxant, a muscle constrictor, an anti-ischemic 
agent, a beta-blocker, a calcium channel blocker, or a dye or 
Stain. The lavage fluid also can optionally contain one or 
more gases (e.g., air and/or nitrogen). The presence of gas 
can Serve to increase retrieval of cells and fluid. The gas can 
be introduced into the lavage fluid by any of a variety of 
Standard methods, including introduction of the gas from a 
preSSurized container. 
0589 The anesthetic is any anesthetic agent capable of 
anesthetizing a region of the Subject. The anesthetic can act 
topically, Systemically, locally, or any combination thereof. 
The anesthetic can include, but is not limited to, the follow 
ing: lidocaine, prolocaine, prevericaine, or marcaine. The 
anesthetic also can be a combination or mixture of anesthetic 
agents. 

0590 The oncotic agent includes, but is not limited to, 
existing commercially available Sterile oncotic Solutions, 
Such as preparations of high molecular weight hydroxyethyl 
Starch (e.g., Hespan (DuPont)) and low molecular weight 
hydroxyethyl starch (e.g., Pentaspan (DuPont)). Other 
polysaccharide derivatives, including hydroxymethyl alpha 
Substituted (1-4) or (1-6) polymers and cyclodextrins, 
including hydroxypropyl Substituted 3 or Y cyclodextrin, 
also can be used as oncotic agents. 
0591 Osmotic agents are known in the art. Exemplary 
oSmotic agents include, but are not limited to, Osmopoly 
merS and OSmagents. A variety of oncotic agents are known 
in the art, as exemplified in U.S. Pat. No. 5,413,572. 
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0592. The antiseptic agent is any agent that can reduce an 
opportunity for Sepsis at the region of the Subject contacted 
with the lavage fluid. The antiseptic agent can Serve a 
prophylactic purpose in preventing or forestalling Sepsis. 
The antiseptic agent can be, but is not limited to, one or more 
of the following: a medicinal alcohol (e.g., ethyl alcohol or 
isopropyl alcohol), a topical antibiotic (e.g., Neosporin or 
bacteriomycin) and combinations thereof. 
0593. The orifice dilating agent is an agent that promotes 
dilation of an orifice Such as a ductal orifice. The orifice 
dilating agent can include, but is not limited to, one or more 
of the following: an agent from the red pepper family of 
plants (genus Capsicum, where the agent can be, for 
example, capsaicin), a hormone capable of prompt or 
delayed reaction at the orifice (e.g., prolactin or oxytocin) 
and combinations thereof. 

0594. The vasodilator is any agent that encourages 
vasodilation, or opening of blood vessels to increase blood 
flow to and within the region contacted. The vasodilator can 
include, but is not limited to, one or more of the following: 
a vasodilator typically used in cardiac contexts, any vasodi 
lator that can work at the Surface or orifice, and combina 
tions thereof. 

0595. The muscle relaxant is any agent that can cause 
relaxation of muscles in or near the body region to be 
Sampled, Such as a Sphincter. The muscle relaxant can 
include, but is not limited to, one or more of the following: 
a Smooth muscle relaxing agent, a calcium channel blocker 
(e.g., nifedipine), an antispasmodic (e.g., ditropan (oxybu 
tinin), urospas, or terbutyline)) and combinations thereof. 
For example, the muscle relaxant can include a Sphincter 
relaxer that is effective in relaxing Sphincter muscle (e.g., 
breast duct sphincter muscle). The muscle constricting agent 
is any agent that can cause constriction of muscles found in 
or near the body region to be sampled, Such as a Sphincter. 
0596) The lactation stimulating agent is any agent that 
can Stimulate lactation in a lactating woman. For example, 
an agent, as applied to a nipple Surface and breast of a 
non-lactating woman is believed to act to increase the ductal 
fluid collectable from the breast duct. The lactation stimu 
lating agent can include, but is not limited to, one or more 
of the following: Oxytocin, prolactin and combinations 
thereof. 

0597. The secretion stimulating agent is any agent that 
can Stimulate Secretion of fluids and/or materials from the 
body region to be sampled. The Secretion Stimulating agent 
can include, but is not limited to, one or more of the 
following: Oxytocin, prolactin and combinations thereof. 
0598. The anti-ischemic agent is any agent that can 
prevent or reducing ischemia. The anti-ischemic agent can 
work in a variety of ways to achieve the anti-ischemic effect 
and use of the agent is not limited by its mode of action. The 
anti-ischemic agent can act to increase blood and oxygen 
flow to the body region to be sampled. 

0599. The beta-blocker is any beta-blocker that can act 
effectively on a body region to be sampled (e.g., a breast) to 
increase blood and oxygen flow to the body region. The 
calcium channel blocker is any calcium channel blocker that 
can act effectively on a body region to be sampled (e.g., a 
breast) to increase blood and oxygen flow to the body 
region. 
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0600 The dye or stain is any agent that can be used to 
identify a body region contacted by the lavage fluid. 
0601 The ductal lavage sample obtained can contain 
epithelial cells from the body region to be sampled, normally 
Secreted and non-Secreted fluids present in the region and 
proteins, peptides, nucleic acid molecules, antibodies, and 
other chemical Species which can be Secreted or otherwise 
present in the body region to be sampled. 

0602) 
0603 Optionally, lavage can be performed in detection 
and/or therapeutic methods. Identification of an oncofetal 
fibronectin indicating molecule on body regions and treat 
ment of body regions containing an oncofetal fibronectin 
indicating molecule can be facilitated by including in the 
lavage fluid a detectable and/or therapeutic fibronectin or 
oncofetal fibronectin binding partner conjugate. The Surface 
of the region of the subject's body can be contacted with the 
lavage fluid, and the conjugate can be detected and/or can 
have a therapeutic effect on the region to which the conju 
gate bound. In Some embodiments, the body region can be 
optionally washed with a solution that blocks or unblocks 
the body region to facilitate or permit Specific binding of the 
binding partner conjugate to an oncofetal fibronectin indi 
cating molecule in the body region. For example, the orifice 
can become plugged with keratin-containing materials and 
Washing with a keratinolytic Solution, Such as acetic acid 
(e.g., 5% to 50% or about 5% to about 50% by weight) 
admixed in a pharmaceutical delivery vehicle, can expose 
Sufficient oncofetal fibronectin indicating molecule Sites to 
permit binding partner binding. The detectable or therapeu 
tic conjugates can be formulated as liquids (e.g., aqueous 
Solutions) using any of a variety of conventional techniques. 
For example, a fibronectin or oncofetal fibronectin binding 
partner conjugate can be in an aqueous Solution. A variety of 
detectable or therapeutic conjugates containing a fibronectin 
or oncofetal fibronectin binding partner or a fibronectin or 
oncofetal fibronectin binding partner are provided herein or 
are known in the art. 

0604 d. Ductal Lavage 
0605 For exemplary purposes, ductal lavage methods are 
provided herein. Ductal lavage can be used to collect 
Samples from a duct, or to apply a label to a duct. One skilled 
in the art will Select the ductal lavage method according to 
the Selected an oncofetal fibronectin indicating molecule 
detection method and guidance provided by the teachings 
herein. 

0606) 
0607 Samples can be collected from a duct using known 
methods. Generally, a ductal access tool is used to probe a 
Surface in Search of a ductal orifice. Once a ductal orifice is 
located, a lavage fluid carried in the ductal access tool can 
be infused into the duct. The lavage fluid can prepare the 
ductal orifice and duct System for acceSS and fluid and/or can 
be used for material collection from the duct. In one embodi 
ment, the lavage fluid is introduced into the duct So that it 
passes Substantially throughout the entire ductal network. At 
least a portion of the lavage fluid can then be collected from 
the duct to obtain a Sample or Specimen. In Some cases, it can 
be elected to collect Specimens from only a single ductal 
network. The Steps can be repeated in order to identify the 
presence of an oncofetal fibronectin indicating molecule in 

c. Applying a Label with Lavage 

i. Sample Collection 

Feb. 2, 2006 

two or more ductal networkS. For example, between 6 and 
9 ducts are typically present in female human breasts, each 
of which can be sampled individually or at the same time. A 
variety of ductal lavage techniques are known in the art. 
Exemplary ductal lavage techniques are described in U.S. 
Pat. No. 6,168,779 (issued Jan. 2, 2001) and U.S. Patent 
Application Nos. 2002/0019017 (published Feb. 14, 2002) 
and 2002/0037265 (published Mar. 28, 2002). 
0608. In one embodiment, the ductal access tool contains 
a double lumen catheter. The lavage fluid is introduced into 
the ductal System through one of the catheter lumens. The 
lavage fluid can be introduced into the ductal System by a 
Syringe operatively connected to the catheter lumen. Once 
the ductal system is filled with lavage fluid, excess fluid 
flows outwardly through the Second catheter lumen, from 
which it is collected. 

0609 Collection of fluid can further include application 
of Suction to the Second catheter lumen to facilitate with 
drawal of the lavage fluid from the duct System. Suction can 
be applied using any device capable of creating Suction in a 
lumen. For example, Suction can be applied using a Syringe 
or other Suction device operatively coupled to the lumen 
through which lavage fluid will be withdrawn from the 
ductal System. The Suction can be applied for a brief period 
of time (e.g., a period of time Sufficient to establish flow of 
the ductal fluid from inside to outside the duct). Alterna 
tively, Suction can be applied for an extended period of time 
(e.g., during a corresponding continuous infusion of lavage 
fluid). 
0610 The ductal system is optionally first accessed with 
a guide wire, such as a conventional 0.014 in (0.036 cm) 
guide wire. After the guide wire is inserted past the ductal 
orifice (e.g., a distance from between 0.25 cm and 2.5 cm or 
about 0.25 cm and about 2.5 cm past the orifice), the ductal 
access tool is introduced over the guide wire and into the 
ductal orifice. After the ductal access tool is in place within 
the ductal orifice, the guide wire is optionally withdrawn. 
0611 When collecting a breast duct sample, for example, 
external pressure is optionally applied to the breast to 
facilitate Sample collection. The application of external 
preSSure can be manual or mechanical. The pressure is used 
to more effectively mix fluid, cells and other ductal contents 
together in the duct. The external pressure can be applied 
beginning at the base of the breast and working up to the 
areola and nipple. The pressure can be applied to the breast 
periodically, continuously, or cyclically during and/or after 
infusion of lavage fluid. 
0612. With respect to breast duct samples, for example, 
the Volume of lavage fluid introduced into the ductal System 
will typically be at least 5 mL or about 5 mL, more typically 
between 5 mL and 25 mL or about 5 mL and about 25 mL 
and often 10 mL or about 10 mL. The lavage fluid is 
generally introduced into the ductal System at a low preSSure 
(i.e., a pressure which will not rupture the ductal network). 
For example, the fluid can be introduced at a rate in the range 
of between 0.1 mL/S and 5 mL/S or about 0.1 mL/s and about 
5 mL/S and often between 0.5 mL/S and 1 mL/S or about 0.5 
mL/S and about 1 mL/S. In addition, the lavage fluid is 
generally introduced for a relatively short period of time 
(e.g., between 1 min and 5 minor about 1 min and about 5 
min). Introduction of the lavage fluid optionally continues 
even after the initial portions of the fluid begin to emerge 
from the Second catheter lumen. 



US 2006/0O24757 A1 

0613) 
0614 Identification of ductal orifices on the surface is 
optionally facilitated by first labeling some or all of the 
ductal orifices. Methods for labeling ductal orifices are 
known (see, e.g., U.S. Pat. No. 6,168,779). Briefly, a portion 
of the epithelial lining eXposed at the ductal orifice is labeled 
with a visible or otherwise detectable marker, which allows 
the treating professional to identify the orifice for each of the 
ductal networks. Accordingly, one or more tissue markers at 
the ductal orifice are specifically labeled with a detectable 
compound that can preferentially bind to the ductal orifice 
region. In one embodiment, for example, binding of the label 
to the ductal orifice region is at least 2-fold, generally, 5-, 
10-, 50-, 100-, or more fold, or about 2-fold, generally, about 
5-, 10-, 50-, 100-, or more fold stronger than binding of the 
label to other regions. AS Such, binding of the label to the 
orifice will provide a discernable indication of the location 
of the orifice. 

0615. In certain embodiments, the surface is optionally 
washed with a Solution capable of unblocking the orifice to 
facilitate or permit binding of the labeling agent to the tissue 
marker(s) at the ductal orifice. For example, the orifice can 
become plugged with keratin-containing materials and 
Washing with a keratinolytic Solution, Such as acetic acid 
(e.g., 5% to 50% or about 5% to about 50% by weight) 
admixed in a pharmaceutical delivery vehicle, will expose 
Sufficient marker Sites to permit labeling of the ductal 
orifices. 

ii. Applying a Label to a Duct 

0616) The labeling reagents can be formulated as liquids 
(e.g., aqueous Solutions) using any of a variety of conven 
tional techniques. For example, a fibronectin or oncofetal 
fibronectin binding partner can be in an aqueous Solution. 
The binding partner can be optionally coupled to one 
member of a signal-producing System capable of generating 
a detectable visual or other change on the tissue Surface. 
Signal-producing Systems include, but are not limited to, 
fluorescent Systems, color-generating Systems, luminescent 
Systems, magnetic resonance detection Systems, radionu 
clide Systems and ultrasound imaging Systems. For example, 
fluorescent Systems that contain a Single fluorescent label 
can be used. Alternatively, other Systems that contain two or 
more components, including enzymes, Substrates, catalysts 
and enhancers, also can be employed. At least one compo 
nent of the Signal-producing System is attached to the 
binding partner. Alternatively, primary antibodies Specific 
for the tissue marker and labeled Secondary antibodies can 
be employed to indirectly bind to the label to the tissue 
marker. For example, the primary antibody can be mouse 
IgG and the labeled secondary antibody can be FITC goat 
anti-mouse IgG (Zymed). 
0617. In particular embodiments, the tissue marker or 
markers are antigenic or epitopic Sites characteristic of the 
epithelial lining of the breast ducts. The epithelial lining 
typically extends Sufficiently far into the orifice region of the 
duct to permit Successful labeling using generally conven 
tional immunocytochemical labeling reagents and tech 
niques. Exemplary tissue markers include, but are not lim 
ited to antigens and epitopes defined by an oncofetal 
fibronectin indicating molecule. Other breast epithelial tis 
Sue markers include cytokeratins present in the epithelial 
cytoplasmic lining, Such as cytokeratin 8 and cytokeratin 18; 
and by molecules present in the membrane lining, Such as E 
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cadherin and epithelial membrane antigen (EMA), and oth 
ers described, for example, in Moll et al., Cell 30:11-19 
(1982); Gown and Vogel, Am. J. Pathol., 114:309-321 
(1984); and Johnson, Cancer Metastasis Rev., 10:11-22 
(1991). 
0618) 
0619. The lavage fluid typically contains saline and one 
or more optional ingredients Such as, for example, an 
anesthetic, an oncotic agent, an OSmotic agent, oxytocin, 
prolactin, an antiseptic agent, a ductal orifice dilating agent, 
a vasodilator, a vasoconstrictor, a muscle relaxant, a muscle 
constrictor, an anti-ischemic agent, a beta-blocker, a calcium 
channel blocker, a dye or Stain to mark the Surface excluding 
ductal orifices, a dye or Stain to mark a perimeter of a ductal 
orifice and a dye or Stain to mark a ductal orifice. The lavage 
fluid also can optionally contain one or more gases (e.g., air 
and/or nitrogen). It is expected that the presence of gas 
Serves to increase retrieval of cells and fluid. The gas can be 
introduced into the lavage fluid by any of a variety of 
Standard methods, including introduction of the gas from a 
preSSurized container. 

iii. Lavage Fluid 

0620. The lactation stimulating agent is any agent 
capable of Stimulating lactation in a lactating woman. The 
agent, as applied to a nipple Surface and breast of a non 
lactating woman is believed to act to increase the ductal fluid 
collectable from the breast duct. The lactation stimulating 
agent can include, but is not limited to, one or more of the 
following: oxytocin, prolactin and combinations thereof. 
0621. The dye or stain to mark non-ductal orifice regions 
of the Surface is any agent capable of identifying the 
non-ductal orifice regions on the Surface, to the exclusion of 
the ductal orifices. 

0622. The dye or stain to mark the perimeter regions of 
ductal orifices is any agent capable of identifying a ring or 
region Surrounding one or more ductal orifices. 
0623 The dye or stain to mark a ductal orifice is any 
agent capable of marking a ductal orifice to the exclusion of 
other regions of the Surface. The dye or Stain to mark a 
ductal orifice can include, but is not limited to, one or more 
keratin ligands having a fluorescent tag. In operation, the 
keratin ligand binds to a keratin plug at a ductal orifice and 
the fluorescent tag is observed at the ductal orifice, but not 
at non-keratinized regions of the Surface. 
0624. The ductal lavage sample obtained can contain 
epithelial cells from the lining of the duct, normally Secreted 
and non-Secreted fluids present in the ducts and proteins, 
peptides, nucleic acid molecules, and other chemical Species 
that can be Secreted or otherwise released into a duct in 
response to a disease or other problem to be identified. In 
connection with breast ducts, material from the terminal 
ductal lobular unit also can be collected in a lavage proce 
dure, as well as materials residing deep within the ductal 
passages that access the portion of the breast duct close to 
the nipple Surface, depending upon the depth of penetration 
of the lavage fluid and the extent to which the fluid that is 
introduced into the ductal System is retrieved after mixing 
with fluid and material in the ductal system. The ductal 
System includes the terminal ductal lobular unit and any 
tributary ductal passages that connect with or feed into the 
ductal System leading to the main breast duct that is accessed 
at the nipple Surface. 
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0625) 3. Collection of Urine Samples 
0626. Urine can be examined according to the oncofetal 
fibronectin indicating molecule detection methods known in 
the art or disclosed herein to Screen for the presence of 
analytes Such as an oncofetal fibronectin indicating mol 
ecule, which can be used as an indicator for health problems 
Such as overall health, cancer or delivery. 
0627) 
0628 Urine samples can be obtained using any of a 
variety of techniques known in the art. For example, a 
Sample can be collected by a Subject urinating into a Sample 
container, a Sample can be collected from a catheter that has 
been introduced into the bladder, or a Sample can be 
obtained by a urine Stream contacting a test device, without 
the need to be collected into a vessel. 

a. Sample Handling 

0629. The urine sample can be a pooled collection from 
a Sample container or can be a Sample from a urine Stream. 
Either the pooled or the Stream Samples can contain urine 
from an entire urination, or only a portion of the urination. 
Portions of urination can be separated by methods known in 
the art for different testing purposes, as is known in the art. 
For example, the first catch of the urination includes the 
initial portion of the urination. A Sample can include the first 
catch or can exclude the first catch, according to the desired 
purposes of one skilled in the art. 
0630. The urine sample can be collected from a subject at 
any time. Typically, a Sample is collected at least 1 hour or 
about 1 hour after the most recent urination. A Sample can 
be collected at least 2 hours, 3 hours, 4 hours, 5 hours, 6 
hours, or about 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 
or more, after the most recenturination. In one example, a 
Sample collected is a first morning Void. Samples collected 
from a catheter can be Stored drainage collected from the 
drainage bag, or can be fresh drainage collected from the 
catheter as the drainage flows from the bladder. The Sample 
Volume can be varied according to the type and number of 
tests to be performed and can range from as little as 100 
microliters or less, to 50 milliliters or more. 
06.31 The sample can be stored in any of a variety of 
containers known in the art. Typically, the container will be 
a plastic (e.g., polypropylene or polyethylene) container 
capable of forming a fluid-impermeable Seal that prevents 
Sample leakage and Sample contamination and can option 
ally be Sterile. In Some embodiments, the container is 
formed from a material to which an oncofetal fibronectin 
indicating molecule does not adhere, Such as polypropylene 
or polyethylene. In other embodiments, the container can be 
formed from a material to which an oncofetal fibronectin 
indicating molecule does adhere, Such as glass, polycarbon 
ate or polystyrene, in Such embodiments, assays for an 
oncofetal fibronectin indicating molecule can be performed 
in the container. In one exemplary container, a Sample can be 
Stored in a container that permits use of a fraction of a 
Sample without contaminating the remainder of the sample, 
Such as that disclosed in U.S. Pat. No. 5,897,840. 
0632. The sample can be stored at room temperature, 
temperatures below room temperature (such as 4 C.), or can 
be frozen and Stored at temperatures below freezing (Such as 
-20° C. or -70° C). 
0633 Typically, urine samples used in vertical flow assay 
methods as described herein are tested immediately after 
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collection, within 0.5 hours, within 1 hour, 2 hours, 4 hours, 
8 hours or 12 hours after collection, or about 0.5 hours, 1 
hour, 2 hours, 4 hours, 8 hours or 12 hours after collection. 
Generally, urine Samples used in other assay methods, 
including those described herein (e.g., dot blot, lateral flow 
and western blot), that are stored at room temperature can be 
tested immediately after collection, within 0.5 hours or 
about 0.5 hours after collection, within 1 hour, 2 hours, 4 
hours, 8 hours or 12 hours, or about 1 hour, 2 hours, 4 hours, 
8 hours or 12 hours after collection, or later, Such as 1 day 
after collection. Samples that are Stored below room tem 
perature (Such as 4 C.) can be tested immediately after 
collection, within 0.5 hours or about 0.5 hours after collec 
tion, within 1 hour, 2 hours, 4 hours, 8 hours or 12 hours, or 
about 1 hour, 2 hours, 4 hours, 8 hours or 12 hours after 
collection, or later, Such as 1 day after collection, 3 days 
after collection, 1 week after collection, or more. One of 
ordinary skill in the art can empirically determine, based on 
the assay method, whether the urine Samples should be 
tested in a narrower time frame (e.g., within 12 hours after 
collection). 
0634. If a sample is to be frozen, the sample can be frozen 
by any method known in the art for freezing a liquid. For 
example, Samples can be frozen by placing the Sample in a 
container at -5°C. or less for 1 hour or more. Typically, the 
Sample will be placed in a container, Such as a freezer, at a 
temperature of -20° C., -50 C., -70 C., or less. One 
skilled in the art will understand that, in order to freeze the 
Sample, the length of time needed for a sample to freeze 
decreases with a decrease in the temperature of the container 
in which the Sample is placed. After freezing, the Sample can 
be stored at or below a temperature in which the urine 
Sample remains frozen. Typically the Storage temperature 
will be -5°C., -20° C., -50° C., -70° C., or about -5°C., 
-20 C., -50 C., -70° C., or less. Frozen samples can be 
Stored for 1 week after collection, 2 weeks after collection, 
1 month after collection, 2 months after collection, 3 months 
after collection, 4 months after collection, 5 months after 
collection, 6 months after collection, or about 1 week after 
collection, 2 weeks after collection, 1 month after collection, 
2 months after collection, 3 months after collection, 4 
months after collection, 5 months after collection, 6 months 
after collection, or more. Frozen Samples can be thawed at 
a variety of temperatures, including room temperature or 
cooler, Such as 4 C. A frozen Sample is typically fully 
thawed prior to analysis of the Sample for presence of an 
oncofetal fibronectin indicating molecule. A frozen Sample 
will usually be subjected to 3 freeze/thaw cycles or less. 
Typically, a frozen Sample is Subjected to only one freeze/ 
thaw cycle (i.e., a frozen Sample is thawed and tested, not 
thawed, refrozen, re-thawed and tested). 
0635 Typically, a urine sample used in other assay meth 
ods as described herein (lateral flow, dot blot, western blot, 
etc.), can be used 
0636 b. Sample Condition Modification 
0637 The urine sample can be used “neat” (i.e., without 
addition of further reagents) or can have added thereto one 
or more reagents Such as preservatives or compounds that 
inhibit Sample degradation Such as protease or nuclease 
inhibitors as is known in the art (e.g., by dilution with a 
buffer, such as anti-protease buffer (APB) containing 0.05 M 
Tris buffer, pH 7.4, 150 mM NaCl, 0.02% NaNa, 1% BSA, 
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5 mM EDTA, 1 mM phenylmethylsulfonyl fluoride (PMSF), 
500 Kallikrein Units/ml of Aprotinin, and 0.1% Triton 
X-100). Adding one or more reagents can occur by any of a 
variety of condition modification methods, including, but 
not limited to, direct mixing of the Sample and reagent, 
dialysis, dilution, filtration and buffer exchange. If the 
Sample conditions are modified, modification can be per 
formed at the time of Sample collection, at the time of 
Sample analysis, or any time in between. When a Sample is 
to be frozen, Sample condition modification can be per 
formed before freezing the Sample, while the Sample is being 
frozen, while thawing the Sample, or after the Sample is 
thawed. 

0638 Urine samples can vary from Subject to subject, or 
from Sample to Sample for the same Subject. Sample con 
dition modification can address these variations. To address 
Sample variations, Sample modification can be conducted 
using any of a variety of reagents and methods known in the 
art. Typically, the diluent or liquid for condition exchange 
(e.g., dialysis) is distilled water or an aqueous Solution of 
one or more compounds. In one example, the diluent or 
liquid for condition exchange contains APB buffer: 0.05 M 
Tris buffer, pH 7.4, 150 mM NaCl, 0.02% NaNa, 1% BSA, 
5 mM EDTA, 1 mM phenylmethylsulfonyl fluoride (PMSF), 
500 Kallikrein Units/ml of Aprotinin, and 0.1% Triton 
X-100. 

0639) 
0640 Sample condition modification with a buffer such 
as APB can result in a change in the ionic strength of the 
Sample, depending on the ionic Strength of the unmodified 
sample and the APB buffer. With increasing amounts of 
condition modification, the ionic strength of the Sample will 
increasingly approximate the ionic Strength of the diluent or 
liquid exchange buffer. 

i. Ionic Strength 

0641. A sample tested for the presence of an oncofetal 
fibronectin indicating molecule by contacting the Sample 
with a binding partner Specific for an oncofetal fibronectin 
indicating molecule can yield different test results at differ 
ent ionic strengths. For example, at low ionic Strength, an 
oncofetal fibronectin indicating molecule can readily bind to 
a binding partner Specific for the oncofetal fibronectin 
indicating molecule, but other background material Such as 
non-oncofetal fibronectin molecules also can bind to Such a 
binding partner at low ionic strength, thus potentially yield 
ing false positive results. At high ionic Strength, non 
oncofetal fibronectin molecules will not readily bind to a 
binding partner Specific for an oncofetal fibronectin indicat 
ing molecule, but the oncofetal fibronectin indicating mol 
ecule also may not strongly bind (detectably bind) to Such a 
binding partner, thus potentially yielding false negative 
results. A mid-range ionic Strength can be selected that 
permits Specific binding between an oncofetal fibronectin 
indicating molecule and a fibronectin or oncofetal fibronec 
tin binding partner, while at the same time Suppresses 
binding of background material Such as non-oncofetal 
fibronectin molecules to the fibronectin or oncofetal 
fibronectin binding partner. 
0642 Urine samples can vary in ionic strength. In such 
methods, use of neat Samples without Sample condition 
modification can result in either false positive or false 
negative signals. By modifying the conditions of urine 
samples with a buffer such as APB, the ionic strength from 
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broadly varying urine Samples can be approximated to a 
mid-range ionic Strength determined to permit Specific bind 
ing partner binding (decreasing false negative results) while 
Suppressing non-specific binding (decreasing false positive 
results). Thus, modifying the conditions of urine samples 
with the appropriate buffer can increase the reliability of 
oncofetal fibronectin indicating molecule detection meth 
ods. 

0643 A sample can be modified by any of a variety of 
ratios of sample to modifying substance. When a buffer is 
added to a Sample, the buffer can be added Such that a 
desired ionic Strength is achieved without unduly diluting 
the Sample components Such as an oncofetal fibronectin 
indicating molecule. One skilled in the art can determine a 
desirable dilution ratio, according to the desired ionic 
Strength or range thereof, the ionic Strength of the Sample, 
the reagent to be added to the Sample and the concentration 
of Sample components. In Some embodiments, a minimum 
amount of reagent is added to arrive at a desired ionic 
Strength or ionic Strength range, thus resulting in a minimum 
amount of Sample dilution. In other embodiments, a dilution 
ratio and reagent that can be used to adjust most or all urine 
Samples to a desired ionic Strength or ionic Strength range 
can be selected. Typical dilution ratios include 1:1.5 (volume 
before dilution:volume after dilution), 1:2, 1:3, 1:4, 1:5, 1:6, 
1:7, 1:8, 1:9, 1:10, 1:12, 1:15, 1:20, about 1:1.5, 1:2, 1:3, 1:4, 
1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:12, 1:15 and 1:20. A typical 
dilution ratio is 1:4. 

0644. In one embodiment, the reagent added to the urine 
sample is a buffer solution such as a modified APB buffer. 
Typically, the principal contributor to the ionic Strength of a 
buffer Solution can be a Salt, including a monovalent Salt 
such as NaCl, KCl, NaBr, KBr and a variety of other salts 
known in the art. The Salt concentrations can be any of a 
variety of concentrations that achieves the desired ionic 
Strength when added to urine. Exemplary Salt concentration 
ranges can include 50 mM to 350 mM, 100 mM to 250 mM, 
or 150 mM. Additional exemplary Salt concentration ranges 
can include about 50 mM to about 350 mM, about 100 mM 
to about 250 mM, or about 150 mM. Such buffer solutions 
can contain a variety of additional components, including, 
but not limited to, a buffering compound (e.g., Tris or 
phosphate), a chelator (e.g., EDTA or EGTA), a protease 
inhibitor (e.g., PMSF or aprotinin), detergent (e.g., Tween or 
Triton X-100), other stabilizers (e.g., PEG or BSA), or 
combinations thereof. In one example, a buffer Solution can 
contain 0.05 M Tris buffer, pH 7.4, 150 mM NaCl, 0.02% 
NaNa, 1% BSA, 5 mM EDTA, 1 mM phenylmethylsulfonyl 
fluoride (PMSF), 500 Kallikrein Units/ml of Aprotinin, and 
0.1% Triton X-100. 

0.645 ii. Ionic Strength Testing 
0646 Typically, a major ionic component in urine is 
Sodium chloride. The concentrations of either Sodium, chlo 
ride, or both, or total ionic Strength, can be determined using 
a variety of testing methods known in the art including use 
of test Strips, glass membrane electrodes, conductivity mea 
Surement, atomic absorption, laser induced fluorescence or 
X-ray fluorescence. The results of the ion composition test 
can either directly measure or approximate the ionic Strength 
of the urine Sample. If the ionic Strength of the urine Sample 
is higher than a maximum allowable amount, it is possible 
to use the ionic Strength measurement to calculate the 
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minimum amount of dilution necessary to achieve a Selected 
ionic Strength in the Sample prior to analysis, or the mini 
mum amount of liquid exchange (e.g., dialysis) necessary to 
achieve a Selected ionic Strength in the Sample prior to 
analysis. If the ionic Strength of the urine Sample is lower 
than a minimum allowable amount, it is possible to use the 
ionic Strength measurement to calculate the minimum 
amount of Salt Solution or Solid Salt to add to the urine to 
achieve a Selected ionic Strength in the Sample prior to 
analysis, or the minimum amount of liquid exchange to 
achieve a Selected ionic Strength in the Sample prior to 
analysis. AS one skilled in the art will recognize, the Selected 
ionic Strength for a binding partner to bind to an oncofetal 
fibronectin indicating molecule can include a range of ionic 
Strengths and can vary based on a variety of factors includ 
ing the nature of the binding partner. Typically, the Selected 
ionic Strength for binding assays ranges from 50u to 500u, 
from 75u to 400u, from 100u to 300u and will often be 150tu 
to 250t. Alternatively, the Selected ionic Strength for binding 
assays ranges from about 501 to about 500u, from about 75u 
to about 400u, from about 100u to about 300u and will often 
be about 150u to about 250 u. 
0647) 
0648. The concentration of a component of urine can 
vary from urine Sample to urine Sample as a function of a 
variety of factors including condition modification (e.g., 
dilution or dialysis) of a urine Sample and frequency of 
urination by the subject. One of several methods can be used 
to estimate a Sample variation-independent concentration of 
an analyte Such as an oncofetal fibronectin indicating mol 
ecule, in a urine Sample, where the estimated concentration 
is leSS Sensitive to variation between Samples. Such a 
method of estimating Sample variation-independent concen 
trations is termed normalization. 

iii. Normalization 

0649) Normalization can be carried out using any of a 
variety of methods known in the art or provided herein. One 
method of normalization of a urine Sample is to measure the 
concentrations of the analyte of interest (an oncofetal 
fibronectin indicating molecule) and a second analyte that 
typically enters urine at a constant rate. 
0650) A variety of constantly-entering analytes are 
known in the art. One example of Such an analyte is 
creatinine, which enters urine at a steady State. The concen 
tration of creatinine can be used to normalize the concen 
tration of an oncofetal fibronectin indicating molecule in 
urine. A variety of different normalization methods are 
known in the art, as exemplified in U.S. Pat. Nos. 5,804,452 
and 6,436,721. 

0651) 
0652) 

c. Sample Treatment 
i. Non-Specific Binding 

0653. The urine sample can be contacted with one or 
more non-Specific binding compounds or one or more non 
Specific binders prior to contacting the urine Sample with a 
molecule that can detect the presence of an oncofetal 
fibronectin indicating molecule. 
0654) Non-specific binding compounds are compounds 
that bind to at least a portion of background material in a 
Sample without binding more than a small amount (e.g., less 
than 10%) of oncofetal fibronectin indicating molecule in 
the Sample. Typically, non-specific binding compounds bind 
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to background material more readily than the non-specific 
binding compounds bind to an oncofetal fibronectin indi 
cating molecule. Non-Specific binding compounds that can 
be used include non-specific binding proteins. Non-specific 
binding proteins are typically water-Soluble proteins includ 
ing albumins Such as bovine Serum albumin (BSA), human, 
rabbit, goat, sheep and horse Serum albumins, and other 
proteins Such as Ovalbumin, fibrinogen, thrombin, transfer 
rin, glycoproteins, casein, antibodies not specific for an 
oncofetal fibronectin indicating molecule and other proteins. 
Non-Specific binding proteins also can include water-Soluble 
polyamino acids Such as, for example, polymers of one or 
more amino acids Such as lysine, glutamic acid, alanine, 
histidine, methionine and proline. Exemplary proteins that 
can be used for a non-Specific binding Surface include BSA, 
methylated BSA or antibodies such as mouse anti-MHC-1 
antibody (e.g., ATCC No. W632) or mouse IgG. Non 
Specific binding compounds also can be protein-containing 
compositions including Serum Such as fetal calf Serum, 
gelatin and dried milk. 
0655 Non-specific binders can include non-specific 
binding Surfaces, which are Solid Structures that can contain 
one or more components, where the non-specific binding 
Surface binds to at least a portion of background material in 
a Sample while not binding more than a Small amount (e.g., 
less than 10%) of oncofetal fibronectin indicating molecule 
in the Sample. Typically, non-specific binding Surfaces bind 
to background material more readily than the non-specific 
binding Surfaces bind to an oncofetal fibronectin indicating 
molecule. PoSSible Solid Supports for non-Specific binding 
Surfaces include paper and cellulose derivatives, Such as 
cellulose esters and ethers, natural and Synthetic polymeric 
materials, Such as latex, vinyl polymers, polypropylene, 
polyethylene and partially hydrolyzed derivatives, polycon 
densates, copolymers and inorganic materials. In one 
embodiment, a non-specific binding Surface is a porous or 
bibulous member capable of transporting a liquid Sample 
along a test Strip. Non-Specific binding Surfaces that can be 
used include Solid Supports having immobilized thereon one 
or more non-specific binding proteins Such as, but not 
limited to, albumin (including bovine Serum albumin, or 
BSA), antibodies not specific for an oncofetal fibronectin 
indicating molecule and others provided herein or known in 
the art. Exemplary proteins that can be used for a non 
specific binding surface include BSA, methylated BSA or 
antibodies such as W632 or mouse IgG. In one example, a 
non-specific binding Surface can be a nitrocellulose mem 
brane having methylated BSA immobilized thereon. 

0656) 
0657 The urine sample also can be filtered to remove at 
least a portion of the background materials prior to detecting 
the presence of an oncofetal fibronectin indicating molecule. 
Filters that can be used are low protein binding filters that 
bind to no more than a small amount (less than 10%) of the 
oncofetal fibronectin indicating molecule present in the 
urine Sample. Typically, filters used in the methods provided 
herein bind to background material more readily than the 
non-specific binding compounds bind to an oncofetal 
fibronectin indicating molecule. Exemplary low protein 
binding filters include polyester, polyurethane, fiberglass, 
polyacetate, polyvinylidene fluoride, polycarbonate, nylon, 
polyetherSulfone, polysulfone, cellulose, cellulose acetate, 
cellulose mixed esters and hydrophilic modifications 

ii. Filtration 
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thereof. An exemplary low protein binding filter is cellulose 
acetate. The filter pore size can be large enough to permit 
passage of an oncofetal fibronectin indicating molecule but 
Small enough to prevent passage of at least a portion of the 
background materials. Filter pore sizes can range from 20 
lum to 0.01 um, 10 um to 0.02 um, 5 um to 0.05 um, 1 um 
to 0.1 um and from 0.5 um to 0.2 um. Exemplary filters have 
a pore size of 0.2 lim. 

0658) 4. Interstitial Fluid 
0659 Interstitial fluid also can be collected and tested for 
the presence of an oncofetal fibronectin indicating molecule. 
Interstitial fluid is the fluid in the spaces between tissue cells 
and can constitute about 16% of the weight of the body. 
Interstitial fluid can contain, as one of its components, an 
oncofetal fibronectin indicating molecule. Normal interSti 
tial fluid either does not contain oncofetal fibronectin, or 
contains only low amounts of oncofetal fibronectin; there 
fore, presence of an oncofetal fibronectin indicating mol 
ecule in an interstitial fluid Sample can indicate presence of 
a health problem associated with oncofetal fibronectin in the 
subject. Interstitial fluid can be collected from a variety of 
locations throughout the body, as is well known in the art. In 
one embodiment, interstitial fluid can be collected from the 
tissue or organ under examination, or from tissue adjacent 
thereto. For example, when a region or organ in or near the 
alimentary canal is under examination (e.g., large intestine, 
prostate, Stomach, or gall bladder), interstitial fluid can be 
collected from the epithelium of that region or organ or 
tissue adjacent to the region or organ (e.g., in order to 
monitor the prostate, interstitial fluid can be collected from 
the region of the colon adjacent the prostate). In another 
embodiment, interstitial fluid can be collected from skin, 
regardless of whether or not the skin or Some distal region 
or organ is under examination. For example, interstitial fluid 
in skin can contain an oncofetal fibronectin indicating mol 
ecule that indicates neoplasia in the breast or cervix or 
thyroid. The dermal layer of skin contains collagen fibers, 
cells and interstitial fluid in the space between the fibers and 
cells. Interstitial fluid collected from the dermal layer, or 
from other locations in the body of a Subject, can be used to 
test for the presence of an oncofetal fibronectin indicating 
molecule in a Subject. 

0660 Interstitial fluid samples can be collected by a 
variety of methods known in the art such as, but not limited 
to, needle aspiration including dermal needle aspiration (see, 
e.g., U.S. Pat. Nos. 6,702,791, 5,823.973 and 5,582,184), 
microporation (see, e.g., U.S. Pat. No. 6,508,785), ultra 
sound extraction (see, e.g., U.S. Pat. No. 6,589,173), trans 
dermal extraction (see, e.g., U.S. Pat. No. 4,595.011), ion 
tophoresis (see, e.g., U.S. Pat. Nos. 6,496,728; 5,989,409; 
5,362,307 and 5.279,543), blister collection such as microb 
lister collection (see, e.g., U.S. Pat. No. 6,334.851), micro 
blade or microneedle array extraction (See, e.g., U.S. Pat. 
No. 6,562,014), enhanced cell permeation collection (see, 
e.g., U.S. Pat. No. 6,503, 198) and a variety of other methods 
known in the art. 

0661. In one embodiment, an interstitial fluid sample can 
be collected by penetrating the Outer layer, typically the 
epithelium, of the region or organ from which the interstitial 
fluid Sample is to be collected, with an instrument Such as a 
hypodermic needle, into which interstitial fluid can enter. 
The vesicle, Such as a hypodermic needle, can pass into 
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and/or through the outermost portion of the region or organ, 
Such as the epithelial cells, to a portion of the region or organ 
in which interstitial fluid is present. The depth of penetration 
will vary according to the tissue type and location of the 
region or organ to be examined, as will be known to those 
skilled in the art. The vesicle that penetrates the region or 
organ of interest will have an outer dimension that is Small 
enough to pass with relative ease into the tissue or organ 
while maintaining physical integrity of the vesicle and an 
inner dimension that is large enough to permit interstitial 
fluid to pass into the vesicle. For example, needles of a size 
of 28 to 32 gauge or about 28 to about 32 gauge (360 micron 
outer diameter to 230 micron Outer diameter) can be used; 
typically, a needle of 29 or 30 gauge is used. Optionally, the 
vesicle can be operably attached to a negative preSSure 
device, Such as a vacuum apparatus or a Syringe in which a 
plunger can be manually or mechanically withdrawn. A 
variety of apparatuses and methods for collecting interstitial 
fluid by penetrating the region or organ of interest are known 
in the art, as exemplified in U.S. Pat. Nos. 6,702,791, 
6,624,882, 5,823,973 and 5,582,184. 
0662. In one example of collecting interstitial fluid with 
a vesicle, interstitial fluid can be collected from skin. The 
vesicle, Such as a needle, can pass through the outer layer of 
the epidermis (known as the Stratum corneum) without 
passing through the dermal layer of the Skin. After passing 
through the Stratum corneum, interstitial fluid can enter or be 
drawn into the vesicle. The depth to which the vesicle, such 
as a needle, is inserted into the skin will be deep enough to 
penetrate the Stratum corneum, but typically not deep 
enough to pass through the dermal layer and penetrate the 
Subcutaneous layer. The Stratum corneum is typically 10-15 
microns or about 10-15 microns thick and the remainder of 
the epidermis is typically 80 microns or about 80 microns 
thick. The dermis is about 2,000-3,000 microns thick. As 
will be appreciated by one skilled in the art, Such dimensions 
will vary somewhat from individual to individual and 
depending on the body location of the skin from which the 
Sample is to be collected. A vesicle Such as a needle, will 
typically be inserted into the skin at a depth of 50–2,500 
microns or about 50–2,500 microns, often 700-1,500 
microns or about 700-1,500 microns. The vesicle that pen 
etrates the Skin will have an outer dimension that is Small 
enough to pass with relative ease through the Stratum 
corneum with minimal pain while maintaining physical 
integrity of the vesicle and an inner dimension that is large 
enough to permit interstitial fluid to pass into the vesicle. 
0663. In another embodiment, an interstitial fluid sample 
can be collected by penetrating into or through the region or 
organ of interest, Such as the epithelium of an organ or the 
Stratum corneum of skin, with a microarray of blades or 
needles. Such microarrayS can be applied to the tissue or 
organ of interest to provide a path in the tissue or organ, or 
to provide a vesicle, through which interstitial fluid can pass. 
For example, a blade microarray can be applied to the skin 
to provide a path in the Stratum corneum through which 
interstitial fluid can pass. Microblade or microneedle arrayS 
can provide a plurality of locations on the region or organ or 
interest for collection of interstitial fluid. The depth to which 
each microblade or microneedle is inserted will be deep 
enough to penetrate into the region or organ or interest to a 
region containing interstitial fluid. For example, when an 
interstitial fluid Sample is collected from skin, the depth to 
which each microblade or microneedle is inserted into the 
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skin will be deep enough to penetrate the Stratum corneum, 
but typically not deep enough to pass through the dermal 
layer and penetrate the Subcutaneous layer. In an exemplary 
configuration, each microblade or needle can have an outer 
dimension of 1-50 microns or about 1-50 microns, a length 
of 50-500 microns or about 50-500 microns and be separated 
from neighboring microneedles or microblades by 50-1000 
microns or about 50-1000 microns. The microblades or 
microneedles can optionally be operably coupled with an 
apparatus or compound for increasing interstitial fluid pas 
Sage through the penetrated tissue. For example, the micron 
eedle or microblade array can be coupled with a negative 
preSSure device, Such as a vacuum apparatus. In another 
example, a microblade array or microneedle array can be 
coupled with an absorbent pad that can draw interstitial fluid 
from the Subject by capillarity and/or by osmotic preSSure. 
A variety of microblade and microneedle arrays and meth 
ods for using Such arrays for collecting interstitial fluid are 
known in the art, as exemplified in U.S. Pat. Nos. 6,663,612, 
6,562,014 and 6,312,612. 

0664) In another embodiment, an interstitial fluid sample 
can be collected by blister formation and harvesting the fluid 
in the blister. Interstitial fluid can be a major component of 
a blister. Blisters can be formed by any of a variety of 
methods known in the art, including Suction and heating 
methods. For example, when a negative pressure of 200 mm 
Hg or about 200 mm Hg is applied to skin for 1 hour or about 
1 hour, ablister will form. The fluid in the Suction blister can 
be collected using any of a variety of methods, Such as, but 
not limited to, aspiration with a hypodermic needle. In 
another example, heat can be used to form a blister. For 
example, a laser energy absorbing Substance can be placed 
onto the skin of a Subject and exposure of the skin to laser 
energy can result in blister formation. Placement of the 
absorbing Substance and the amount of laser energy applied 
can be controlled such that only microblisters form. The 
fluid in the heat blister can be collected using any of a variety 
of methods, Such as, but not limited to, aspiration with a 
hypodermic needle. A variety of apparatuses and methods 
for blister formation and collection of interstitial fluid from 
the blister are known in the art, as exemplified in U.S. Pat. 
Nos. 6,409,679, 6,387,059 and 6,334,851. 

0665. In another embodiment, an interstitial fluid sample 
can be collected by ultrasound extraction. Treating a tissue 
Such as Skin with ultrasound can permeablize the tissue and 
the treated area can remain permeable from 30 minutes or 
about 30 minutes after treatment up to 10 hours or about 10 
hours after treatment. Interstitial fluid can be collected from 
the treated, permeable area by any of a variety of chemical 
and/or physical methods, including, but not limited to, 
applying negative pressure, contacting the area with a Sur 
factant or organic Solvent, contacting the area with a com 
position that creates oSmotic preSSure, contacting the area 
with an ultrasound coupling medium and applying electrical 
current. The interstitial fluid can be collected in a buffer, 
Salve, gel, or other composition that contacts the treated, 
permeable area. Ultrasound can be applied directly to the 
region or organ under examination, Such as the large intes 
tine, or can be applied to a region adjacent the region or 
organ under examination, Such as the region of the large 
intestine that is adjacent to the prostate when the prostate is 
under examination. Ultrasound also can be applied to skin. 
A variety of apparatuses and methods for collecting inter 

87 
Feb. 2, 2006 

Stitial fluid using ultrasound are known in the art, as exem 
plified in U.S. Pat. Nos. 6,620,123, 6,508,785 and 6,190, 
315. 

0.666. In another embodiment, an oncofetal fibronectin 
indicating molecule in an interstitial fluid Sample can be 
collected by electrical harvesting. In electrical harvesting, a 
Substance Such as an oncofetal fibronectin indicating mol 
ecule, diffuses through a membrane as a result of applying 
an electric field. Electrical harvesting can be used to collect 
Substances within intersitial fluid. Electrical harvesting can 
be performed by conducting electrical current through the 
tissue to extract the Substance into one or more Sampling 
vesicles or into collection compositions (e.g., a buffer, a gel, 
Salve or cream that can absorb components of interstitial 
fluid). For example, an oncofetal fibronectin indicating 
molecule Sample can be collected by applying electrical 
energy of Sufficient Strength and duration to the tissue 
Surface of a Subject in order to transport a Substance or a 
metabolite from beneath the tissue Surface at a collection site 
on the Surface of the tissue into a defined collection area or 
into a collection vesicle. These methods include the method 
known as iontophoresis, which is a method of treatment to 
drive uncharged non-ionic materials and positive or negative 
ions out of an organism through tissue. In conventional 
iontophoresis two electrodes are placed in contact with the 
tissue. One or both of the electrodes is in a Sampling 
chamber/collection reservoir to collect the Substance 
extracted and a Voltage is applied between the two elec 
trodes. The sampling chamber/collection reservoir is pro 
Vided at the tissue Surface to Serve as a collector of material 
transported. Any method known in the art Such as ionto 
phoresis that results in collection of components of interSti 
tial fluid by, for example, electrophoresis, electroosmosis, or 
electroporation, can be used to collect a Sample containing 
an oncofetal fibronectin indicating molecule. The electrical 
harvesting is typically performed by applying an electrical 
field to the region or organ under examination, or to a region 
adjacent thereto. For example, the electrical field can be 
applied to skin. The electrical field applied to the tissue from 
which the Sample is to be harvested can be any electrical 
field along which an analyte Such as an oncofetal fibronectin 
indicating molecule can migrate. Exemplary electrical fields 
include direct current, pulsed direct current and current with 
alternating polarity Such as AC current. A variety of appa 
ratuses and methods for collecting an oncofetal fibronectin 
indicating molecule from interstitial fluid by electrical har 
vesting are known in the art, as exemplified in U.S. Pat. Nos. 
6,496,728, 6.023,629 and 5,989,409. 
0667. In another embodiment, an interstitial fluid sample 
can be collected using a permeation enhancing compound. A 
permeation-enhancing compound can Serve to increase the 
permeability of a membrane, cell or tissue and permit 
interstitial fluid, or Selected components thereof Such as an 
oncofetal fibronectin indicating molecule, to pass through 
the membrane, cell or tissue, to a location at which the 
interstitial fluid or components can be collected. A perme 
ation enhancing compound typically functions by contacting 
the Surface for which permeation is to be enhanced and 
causing one or more components of interstitial fluid to pass 
through the contacted Surface. A variety of permeation 
enhancing compounds are known in the art and include, but 
are not limited to, aqueous hypertonic Solutions, Solutions 
containing organic Solvents Such as propylene glycol, dim 
ethylsulfoxide or isopropyl alcohol, organic Salts. Such as 
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bile Salts including Sodium cholate, Surfactants Such as 
detergents, including cationic detergents, anionic detergents, 
non-ionic detergents and Zwittergents, organic compounds 
Such as pyrrollidones including N-methyl-pyrrollidone. The 
permeation compound can be a liquid or a Solid, but when 
the permeation compound is a Solid, the Solid is typically 
dissolved in a Solvent. The permeation enhancing com 
pounds can be applied directly to the Surface of interest, or 
can be applied in a composition Such as a Salve, cream, gel, 
or in an absorbent pad. In one example, the permeation 
compound can be a component of a transdermal patch that 
can be affixed to the skin of a subject from which the sample 
is to be collected. A variety of apparatuses and methods for 
collecting components of interstitial fluid using permation 
enhancing compounds are known in the art, as exemplified 
in U.S. Pat. Nos. 6,503,198, 6,492,180, 5,438,984, 5,139, 
023, 4,960,467, 4,746,508 and 4,595,011. 

0668. In another embodiment, an interstitial fluid sample 
can be collected by electromagnetic radiation mediated 
permeation. Electromagnetic irradiation of a membrane, cell 
or tissue can result in ablation or formation of micropores in 
the irradiated area. Electromagnetic irradiation can cause 
ablation or micropore formation by a variety of mechanisms 
including photochemical, photothermal and photomechani 
cal ablation. Photochemical ablation occurs by dissociation 
and/or formation of atomic bonds that results in disruption 
of a membrane or tissue or extracellular matrix. Photother 
mal ablation occurs by absorption of heat, which can result 
in denaturation of a membrane or tissue or extracellular 
matrix, or in water vapor formation within a membrane or 
tissue or extracellular matrix, which results in pressure 
formation that causes fracturing of a membrane, tissue or 
extracellular matrix. Photomechanical ablation occurs by 
absortion of electromagnetic energy in Such a way that 
mechanical StreSS is induced onto the absorbing Surface, for 
example, by delivering radiation pulses at time lengths 
Shorter than thermal diffusion time, resulting in mechanical 
StreSS caused by compression, expansion and/or recoil of the 
treated Surface. By controlling the variables of electromag 
netic irradiation Such as the wavelength, intensity, pulse 
duration, pulse frequency and beam size, one skilled in the 
art can control the amount and type of energy delivered and 
the location and area of the irradiated Surface. Such control 
also permits the skilled artisan to Select the degree to which 
ablation or microchannel formation will be accomplished by 
photochemical, photothermal or photomechanical mecha 
nisms, or combinations thereof. Such control also permits 
one skilled in the art to determine the size and depth of the 
micropores or ablations resultant from exposure to electro 
magnetic radiation. Electromagnetic radiation can be deliv 
ered by, for example, one of a variety of lasers which can be 
Selected according to the properties of the particular laser, 
Such as intensity and wavelength, or other considerations 
Such as portability or expense. In addition, one or more 
electromagnetic energy absorbing compounds Such as dyes 
can be used to aid or further control energy transfer to the 
Surface, as is known in the art. Micropore formation or 
ablation by magnetic radiation can permit interstitial fluid to 
pass through the treated region, membrane or tissue. Any of 
a variety of tissueS or organs throughout the body can be 
treated with electromagnetic radiation to form micropores or 
ablated tissue. In one example, the Stratum corneum of the 
skin can have formed therein micropores through which 
interstitial fluid can pass, Similarly, the micropores can be 
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formed to pass through the Stratum corneum and epidermis 
and into the dermis. Typically, micropore formation or 
ablation will be performed such that a sufficient channel is 
formed to permit interstitial fluid to pass therethrough, 
without resulting in Significant damage to Surrounding tissue 
or discomfort to the Subject being treated. Arrays of 
micropores or ablated tissue also can be readily formed 
using Such methods. Micropore formation or ablation by 
electromagentic irradiation can be coupled with any of a 
variety of methods for harvesting interstitial fluid including, 
for example, coupling with a negative preSSure device Such 
as a vacuum. A variety of apparatuses and methods for 
collecting interstitial fluid using electromagnetic radiation 
are known in the art, as exemplified in U.S. Pat. Nos. 
6,685,699, 6,508,785 and 6,387,059. 

0669. In a similar embodiment, an interstitial fluid 
Sample can be collected by micropore formation as a result 
of plasma formation or bombardment with microparticles. 
Plasma, in the present context, refers to any of a variety of 
charged molecules, atoms or Subatomic particles Such as 
electrons. Plasma can be formed on the Surface of the target 
region or organ, Such as the Surface of Skin, by, for example, 
pulses from an intense laser. The charged particles can be 
highly reactive and can cause ablation or micropore forma 
tion at the Surface location of the plasma. A variety of 
apparatuses and methods for collecting interStitial fluid 
plasma for micropore formation or ablation are known in the 
art, as exemplified in U.S. Pat. Nos. 6,387,059 and 5,586, 
981. Micropores or ablation also can be caused by bom 
bardment with microparticles. Microparticles are Solid par 
ticles that can range from 0.1 micron in diameter to 100 
microns in diameter or about 0.1 micron in diameter to about 
100 microns in diameter. Microparticles can be composed of 
any of a variety of Solid compounds or compositions known 
in the art, ranging from Solid water (water ice) or Solid 
carbon dioxide (dry ice) to insoluble compounds Such as 
insoluble inorganic compounds Such as aluminum oxide or 
titanium oxide, to Soluble compounds Such as Sugars, Starch 
or Salts, or metals. Such as gold, platinum or tungsten. 
Microparticles can form micropores by being accelerated 
toward the Surface of a region or organ under examination. 
Microparticles can be accelerated toward a Surface using any 
of a variety of methods known in the art including, but not 
limited to, compressed gas, electric discharge, expansion of 
a liquid to a gas Such as liquid helium expanding to a gas at 
room temperature, negative pressure acceleration, or 
momentum transfer by contact with a moving Solid Surface. 
The depth and Size of the micropores formed can be a 
function of the size and weight of the microparticles used 
and the amount of acceleration of the microparticles. Typi 
cally, the micropores-formed will be Sufficiently large to 
form a channel that permits interstitial fluid to pass there 
through, while not resulting in Significant damage to Sur 
rounding tissue or discomfort to the Subject being treated. 
For example, the micropores formed by microparticles can 
range from 10 microns to 1000 microns or about 10 microns 
to about 1000 microns in diameter. The depth of the 
micropore can depend on the tissue being Sampled; for 
example, a micropore in skin can be 50 to 2000 microns or 
about 50 to about 2000 microns in depth. A variety of 
apparatuses and methods for collecting interStitial fluid 
using microparticle bombardment are known in the art, as 
exemplified in U.S. Pat. Nos. 6,706,032 and 6,482,604. 
Arrays of micropores also can be readily formed using 



US 2006/0O24757 A1 

plasma ablation or microparticle bombardment. Micropore 
formation by plasma or microparticle bombardment can be 
coupled with any of a variety of methods for harvesting 
interstitial fluid including, for example, coupling with a 
negative pressure device Such as a vacuum. 
0670 The above embodiments can be coupled together in 
collecting interstitial fluid or components thereof, Such as an 
oncofetal fibronectin indicating molecule. For example, 
microparticle mediated microporation can be coupled with a 
permeation enhancing compound in collecting the Sample. 
In another example, different microporation methods can be 
coupled together, Such as, for example, ultrasound and 
iontophoresis. A large variety of additional combinations of 
the above methods are known in the art, as described in the 
patents related to each embodiment and in U.S. Pat. No. 
6,692,456. In particular, the methods for enhancing passage 
of interstitial fluid or components thereof to a collectable 
region can be coupled with any of a variety of methods for 
collecting the fluid or components thereof, including apply 
ing negative pressure Such as a Vacuum, applying a liquid, 
gel, cream, Salve, Solid Support Such as a patch, or any other 
interstitial fluid collection vesicle or compound known in the 
art. 

0671 Methods and apparatuses for collecting interstitial 
fluid or components thereof, Such as an oncofetal fibronectin 
indicating molecule, can be performed in conjunction with 
one or more additional Steps of Sample treatment and/or 
oncofetal fibronectin indicating molecule detection. In one 
embodiment, the sample collection device can be coupled 
with a composition containing a non-Specific binding part 
ner. For example, a Sample can be collected by coupling a 
Vacuum to a microneedle array and the microneedle array 
can be in fluid communication with a composition that 
contains a non-specific binding partner. For example, the 
microneedle array can be in fluid communication with a 
buffer containing a non-specific binding partner Such as 
BSA. In another example, the microneedle array can be 
coupled to a Solid Support or a gel containing a non-specific 
binding partner. Any of a variety of formats for the non 
Specific binding partner, as provided elsewhere herein, can 
be used with any of the variety of interstitial fluid sampling 
methods and combinations thereof provided herein. 
0672. In another embodiment, the sample collection 
device can be coupled with a composition containing a 
fibronectin binding partner or an oncofetal fibronectin bind 
ing partner. For example, a Sample can be collected by 
microporation followed by application of a transdermal 
patch containing a permeation enhancing compound and the 
transdermal patch can further contain a composition that 
contains a fibronectin binding partner or an oncofetal 
fibronectin binding partner. For example, the transdermal 
patch can contain a buffer containing a colloidal gold 
fibronectin binding partner conjugate. In another example, 
the transdermal patch can contain a Solid Support or con 
taining a fibronectin or oncofetal fibronectin binding partner 
bound to the solid support. Any of a variety of formats for 
the fibronectin binding partner or oncofetal fibronectin bind 
ing partner, as provided elsewhere herein, can be used with 
any of the variety of interstitial fluid Sampling methods and 
combinations thereof provided herein. 
F. Methods of Detecting Oncofetal Fibronectin 
0673 Provided herein are methods of detecting an 
oncofetal fibronectin indicating molecule. Typically, the 
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methods are used to detect an oncofetal fibronectin indicat 
ing molecule in a Sample, Such as a Sample from a Subject. 
An oncofetal fibronectin indicating molecule can be, for 
example, an oncofetal fibronectin protein, a nucleic acid 
molecule encoding oncofetal fibronectin or a complement 
thereto, or an autoantibody that specifically binds oncofetal 
fibronectin protein or a nucleic acid molecule encoding 
oncofetal fibronectin, or a fragment thereof. Methods of 
detecting an oncofetal fibronectin indicating molecule in a 
Sample can be used to determine the presence of an oncofetal 
fibronectin indicating molecule in the Sample, can be used to 
determine the amount or concentration of an oncofetal 
fibronectin indicating molecule in a Sample, can be used to 
determine whether or not a positive result is a false positive 
and can be used to determine the regions or composition of 
an oncofetal fibronectin indicating molecule present in the 
detected an oncofetal fibronectin indicating molecule. 
0674) For example, when the particular type of sample 
collected from a Subject typically does not contain detect 
able amounts of an oncofetal fibronectin indicating molecule 
when collected from normal Subjects, detecting any amount 
of an oncofetal fibronectin indicating molecule in Such a 
Sample can indicate the presence of a health problem asso 
ciated with oncofetal fibronectin in the subject. In another 
example, when the type of Sample collected from a Subject 
typically contains a baseline amount of an oncofetal 
fibronectin indicating molecule when collected from normal 
Subjects, detecting an amount of an oncofetal fibronectin 
indicating molecule greater than the baseline amount can 
indicate the presence of a health problem associated with 
oncofetal fibronectin in the subject. 
0675 Assays intended for use in the systems and meth 
ods disclosed herein include, but are not limited to: protein 
detection, including immunoassay or other antigen-binding 
based detection; nucleic acid detection, including methods 
using amplification and non-amplification protocols, any 
assay that includes colorimetric or Spectrometric detection, 
Such as fluorometric and luminescent detection; mass Spec 
trometric analysis, or any assay that includes binding of an 
oncofetal fibronectin indicating molecule to a fibronectin or 
oncofetal fibronectin binding partner. Any test that produces 
a signal, or from which a signal can be generated, or that can 
be detected by a detector, Such as a photodetector, a gamma 
counter or a mass spectrometer, is intended for use in the 
methods provided herein. Any wavelength is intended to be 
included. 

0676 Any of the methods for detecting oncofetal 
fibronectin provided herein can be used in conjunction with 
any of the Sample collection methods provided herein or 
known in the art, to provide information for any of the 
indications or other uses of detection of oncofetal fibronectin 
provided herein or otherwise known in the art. 
0677 Binding assays, including competitive binding 
assays and Sandwich assays, are among those that can be 
used in the methods provided herein. The methods and 
Systems provided herein have broad applicability to a variety 
of Sample types for a variety of different indications, as will 
be apparent to one skilled in the art. A number of different 
types of binding assays using a variety of protocols and 
labels are well known. Binding assays can be performed in 
a single liquid phase, or a binding partner can be immobi 
lized to a Solid Support upon which the assay is performed. 
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Sandwich assays can be performed. Competitive assays can 
be performed. The reaction Steps can be performed Simul 
taneously or Sequentially, as will be known to those skilled 
in the art. Threshold assays can be performed, where only 
analyte levels of above a specified level or rate yield a 
positive result. ASSay formats include, but are not limited to, 
for example, assays performed in test tubes, on membranes, 
in Wells, in multi-Well plates, on microarrays, on chromato 
graphic test Strips, as well as dipstick, lateral flow, Vertical 
flow, or migratory format assayS. 
0678 Assay methods also can include mass measure 
ment, where mass of an oncofetal fibronectin indicating 
molecule, a fragment thereof, or another compound indica 
tive of the presence of an oncofetal fibronectin indicating 
molecule can indicate the presence of the oncofetal fibronec 
tin indicating molecule in the Sample. An exemplary mass 
measurement method is mass spectrometry. 
0679 The assay methods provided herein also include 
nucleic acid molecule amplification methods, where a 
primer can hybridize with a nucleic acid molecule encoding 
oncofetal fibronectin (e.g., mRNA), and can serve as a 
Substrate for nucleic acid Synthesis methods, Such as, for 
example, RT-PCR. 
0680 The detection methods provided herein also can 
include one or more Sample manipulation methods. In one 
example, the Sample can have one or more components 
Separated or removed, for example, in a method of increas 
ing the relative amount of oncofetal fibronectin indicating 
molecule present in the Sample. In another example, the 
Sample can be contacted with a fragmentation compound 
that can fragment oncofetal fibronectin indicating molecule 
present in the Sample. 

0681. In one embodiment, detecting an oncofetal 
fibronectin indicating molecule with two or more different 
binding partners or with two or more different detection 
methods can be used to confirm the presence and/or amount 
of oncofetal fibronectin in the Sample. Detecting an oncofe 
tal fibronectin indicating molecule with two or more differ 
ent binding partners or with two or more different detection 
methods also can be used to determine the regions present 
and/or not present in the oncofetal fibronectin indicating 
molecule. Determination of the regions or composition of an 
oncofetal fibronectin indicating molecule present in a 
Sample can be used for a variety of purposes, including to 
identify the cell or tissue type(s) from which an oncofetal 
fibronectin indicating molecule could have been produced 
and/or the cell or tissue type(s) from which an oncofetal 
fibronectin indicating molecule was likely to not have been 
produced, to indicate or identify the binding or biochemical 
activity of the oncofetal fibronectin present in the Sample 
(e.g., when EDA is present in oncofetal fibronectin, the 
oncofetal fibronectin can bind to Olof integrin and can have 
improved cell spreading and migration properties (see, e.g., 
Manabe et al., J. Cell. Biol. 139:295-307 (1997) and Liao et 
al., J. Biol. Chem. 277:14467–14474 (2002)) and to rule out 
the possibility of a false positive result for the presence or 
amount of an oncofetal fibronectin indicating molecule in 
the Sample. 
0682. A variety of cell types, tissue types and tumor types 
are known to contain oncofetal fibronectin proteins that 
include one or more of EDA, EDB and one of the splice 
variants of IIICS. In one case, the oncofetal fibronectin 
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protein can be characterized as the EDA portion of an 
oncofetal fibronectin protein, the EDA-encoding portion of 
a nucleic acid molecule encoding oncofetal fibronectin, the 
portion of an autoantibody that binds to EDA of oncofetal 
fibronectin protein, and the portion of an autoantibody that 
binds to the EDA-encoding portion of a nucleic acid mol 
ecule encoding oncofetal fibronectin. In another example, 
the fibronectin or oncofetal fibronectin protein: can be 
characterized as the EDB portion of an oncofetal fibronectin 
protein, the EDB-encoding portion of a nucleic acid mol 
ecule encoding oncofetal fibronectin, the portion of an 
autoantibody that binds to EDB of oncofetal fibronectin 
protein, and the portion of an autoantibody that binds to the 
EDB-encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin. In another example, the fibronectin or 
oncofetal fibronectin protein can be characterized as the 
IIICS portion of an oncofetal fibronectin protein, the IIICS 
encoding portion of a nucleic acid molecule encoding 
oncofetal fibronectin, the portion of an autoantibody that 
binds to IIICS of oncofetal fibronectin protein, and the 
portion of an autoantibody that binds to the IIICS-encoding 
portion of a nucleic acid molecule encoding oncofetal 
fibronectin. In another example, an oncofetal fibronectin 
protein can be characterized as containing the IIICS Splice 
variant V64, V89, V95 or V120. In another example, an 
oncofetal fibronectin protein can be characterized as con 
taining one or more post-translational modifications Such as 
O-glycosylation of threonine 33 of IIICS. A variety of cell 
types, tissue types and tumor types are known to contain 
oncofetal fibronectin proteins that do not include one or 
more of EDA, EDB and one of the splice variants of IIICS. 
In one case, an oncofetal fibronectin protein can be charac 
terized as lacking EDA, EDB or IIICS. In another example, 
IIICS is identified as lacking amino acids 1-25 of IIICS, or 
90-120 of IIICS, or both. Oncofetal fibronectin variants and 
their association with various cell types, tissue types and 
tumor types are exemplified herein and are known in the art. 
Many samples for which the presence of oncofetal fibronec 
tin can be determined, Such as a Sample collected from a 
Specific organ or tissue, or from a body fluid Sample Such as 
urine, lymph, blood, plasma, Serum, Saliva, cervical fluid, 
cervicovaginal fluid, vaginal fluid, breast fluid, breast milk, 
Synovial fluid, Semen, Seminal fluid, Stool, Sputum, cerebral 
Spinal fluid, tears, mucus, interstitial fluid, follicular fluid, 
amniotic fluid, aqueous humor, Vitreous humor, peritoneal 
fluid, ascites, Sweat, lymphatic fluid, lung Sputum and lav 
age, can contain components whose Sources are two or more 
cell types, two or more tissue types, or two or more organs. 
AS a result, the cell, tissue or organ Source of the oncofetal 
fibronectin in a Sample can be ambiguous. Using the meth 
ods provided herein, characterization of the regions or 
composition of oncofetal fibronectin present in the Sample 
can be used to identify the likely cell Source, tissue Source 
or organ Source of an oncofetal fibronectin indicating mol 
ecule, or can be used to identify the unlikely cell Source, 
tissue Source or organ Source of an oncofetal fibronectin 
indicating molecule. Such methods can be used, for 
example, to identify the type of tumor or neoplastic cell 
likely present in a Subject, or to identify the type of tumor 
or neoplastic cell unlikely present in a Subject. 

0683) To illustrate, a sample can contain two or more 
different oncofetal fibronectin proteins. For example, a 
Sample can contain an oncofetal fibronectin protein that 
contains EDA and V120 but does not contain EDB, while the 
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Same Sample also can contain an oncofetal fibronectin that 
contains EDA, EDB and V120. Such a sample can further be 
used to identify the likely cell Source, tissue Source or organ 
Source of the oncofetal fibronectin, or can be used to identify 
the unlikely cell Source, tissue Source or organ Source of the 
oncofetal fibronectins. AS is known in the art, different cell 
and tissue types are known to produce two or more different 
oncofetal fibronectins. The different oncofetal fibronectin 
indicating molecules present in the Sample can be compared 
to the oncofetal fibronectins known to be produced by one 
or more cell or tissue types to identify the likely or unlikely 
cell or tissue Source(s) of an oncofetal fibronectin indicating 
molecule. Similarly, the relative levels of different oncofetal 
fibronectin indicating molecules present in the Sample can 
be used to identify the likely cell Source, tissue Source or 
organ Source of an oncofetal fibronectin indicating mol 
ecule, or can be used to identify the unlikely cell Source, 
tissue Source or organ Source of an oncofetal fibronectin 
indicating molecule. Different cell and tissue types produce 
known ratios of two or more different oncofetal fibronectins. 
The relative amount of different oncofetal fibronectin indi 
cating molecules present in the Sample can be compared to 
the relative amount of oncofetal fibronectins known to be 
produced by one or more cell or tissue types to identify the 
likely or unlikely cell or tissue Source(s) of an oncofetal 
fibronectin indicating molecule. 
0684. In another embodiment, characterizing an oncofe 
tal fibronectin indicating molecule or measuring two or more 
different oncofetal fibronectin indicating molecules in a 
Sample can be used to indicate the presence of a health 
problem associated with oncofetal fibronectin. For example, 
when the type of Sample collected from a Subject typically 
does not contain detectable amounts of a particular type of 
an oncofetal fibronectin indicating molecule when collected 
from normal Subjects, detecting any amount of that particu 
lar type of an oncofetal fibronectin indicating molecule in 
Such a Sample can indicate the presence of a health problem 
asSociated with oncofetal fibronectin in the Subject; this can 
occur even when a Sample does typically contain a baseline 
amount of oncofetal fibronectin, provided that the baseline 
amount is of a different oncofetal fibronectin. In another 
example, when the type of Sample collected from a Subject 
typically contains a baseline amount of a particular type of 
oncofetal fibronectin indicating molecule when collected 
from normal Subjects, detecting an amount of that type of 
oncofetal fibronectin indicating molecule greater than the 
baseline amount can indicate the presence of a health 
problem associated with oncofetal fibronectin in the Subject. 
In another example, when the type of Sample collected from 
a Subject typically contains a ratio of two or more particular 
types of oncofetal fibronectin indicating molecules when 
collected from normal Subjects, detecting a ratio of those 
types of oncofetal fibronectin indicating molecules that is 
different than the normal ratio can indicate the presence of 
a health problem associated with oncofetal fibronectin in the 
Subject. 
0685 1. Compounds and Compositions in Detecting 
Oncofetal Fibronectin 

0686. Any known assay procedure, including those that 
can be adapted for use in combination with fibronectin or 
oncofetal fibronectin binding partners, Such as, for example, 
lateral flow devices, can be used in the Systems and methods 
provided herein. Examples of assay procedures are protein 
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binding assays (e.g., dot blot analysis and Western blot 
analysis) and nucleic acid molecule hybridization assays 
(e.g., Northern blot analysis, Southern blot analysis and 
FISH). These can be practiced with any suitable format, 
including, for example, immunological methods, Such as 
lateral flow and dip Stick formats, mass spectrometry for 
mats and others. 

0687 Binding assays, including competitive and non 
competitive binding assays, are among those that can be 
used for determination of the presence or amount of analyte 
in a Subject Sample and are exemplified herein. It is under 
stood that binding assays are provided for exemplification 
and that the methods and Systems provided herein have 
broad applicability to a variety of Sample types for a variety 
of different indications. 

0688. A number of different types of binding assays using 
a variety of protocols and labels are well known. Binding 
assays can be performed in a single liquid phase, or a 
binding partner can be immobilized to a Solid Support upon 
which the assay is performed. Sandwich assays can be 
performed. Competitive assays can be performed. The reac 
tion StepS can be performed Simultaneously or Sequentially, 
as will be known to those skilled in the art. Threshold assays 
can be performed, where only analyte levels of above a 
Specified level or rate yield a positive result. ASSay formats 
include, but are not limited to, for example, assays per 
formed in test tubes, on membranes, in Wells, in multi-Well 
plates, on microarrays, on chromatographic test Strips, as 
well as dipstick, lateral flow, vertical flow, or migratory 
format assayS. 

0689 a. Molecules that Indicate the Presence of Oncofe 
tal Fibronectin 

0690 Molecules detected in the methods provided herein 
can indicate the presence of oncofetal fibronectin in a 
Subject. Molecules that can indicate the presence of oncofe 
tal fibronectin in a subject include the oncofetal fibronectin 
protein, a fragment of the oncofetal fibronectin protein, 
mRNA encoding oncofetal fibronectin, a fragment of mRNA 
encoding oncofetal fibronectin, or an amplified nucleic acid 
molecule complementary to all or a portion of mRNA 
encoding oncofetal fibronectin (e.g., cDNA). For the detec 
tion methods described below, methods for detecting 
oncofetal fibronectin can apply to any of the oncofetal 
fibronectin indicating molecules provided herein, whether or 
not the particular detection method explicitly So indicates, 
Subject to limits clear to one skilled in the art (e.g., use of 
PCR methods to amplify a molecule that indicates the 
presence of oncofetal fibronectin is not used to amplify the 
oncofetal fibronectin protein, protein fragments or autoan 
tibodies). 
0.691. In addition to the detection of an oncofetal 
fibronectin protein or nucleic acid molecule, or as an alter 
native therefor, one or more autoantibodies of oncofetal 
fibronectin, or antibody fragments thereof, can be detected 
using the methods provided herein, as will be understood by 
one skilled in the art. The presence of an autoantibody for 
oncofetal fibronectin can evidence the presence of oncofetal 
fibronectin in a subject. Thus, detection of the autoantibody 
can be used as an indicator of the presence of oncofetal 
fibronectin in a Subject. Any of the protein detection meth 
ods described herein in relation to detection of oncofetal 
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fibronectin protein also can be used to detect an autoanti 
body to oncofetal fibronectin or to a nucleic acid encoding 
oncofetal fibronectin. 

0692 b. Fibronectin Portions Indicative of Oncofetal 
Fibronectin 

0693. The method provided herein can employ detection 
of a fibronectin region indicative of oncofetal fibronectin, or 
a fragment thereof. Regions indicative of oncofetal fibronec 
tin include, but are not limited to, EDA, EDB, IIICS, splice 
variants of IIICS Such as V64, V89, V95 and V120 and 
fragments of IIICS such as CS1, CS2, CS3, CS4, CS5 and 
CS6. The Sequence of nucletodies of nucleic acid encoding 
human fibronectin EDA, EDB and IIICS regions and 
oncofetal fibronections are known in the art and are avail 
able in public databases. Exemplary Sequences are set forth 
in SEQ ID Nos: 1-8 and 14-35. The amino acid and nucleic 
acid molecules for a variety of additional Species including 
rat, mouse, chicken, cow and Xenopus laevis also are known 
and readily available in public databases. Allelic variants 
and other variants are known and/or can be identified. 
0694) Detection of a fibronectin region indicative of 
oncofetal fibronectin can be performed by a variety of 
methods known in the art or disclosed herein. For example, 
a fibronectin region indicative of oncofetal fibronectin can 
be detected using a protein that binds to an oncofetal 
fibronectin indicating region of a fibronectin protein. For 
example, a variety of anti-oncofetal fibronectin antibodies 
are known in the art, including IST-9, DH1, BC-1, L19, 
ME4C, H10, A134, C6, FDC-6, 5C10, X18A4, X20C4 and 
X8E3. 

0695) A fibronectin region indicative of oncofetal 
fibronectin also can bind to an integrin. For example, EDA 
can bind to CB integrin and Cof integrin. The amino acid 
sequence EDGIHEL of EDA (EDA amino acids 40-46) can 
bind to CB integrin and Cof integrin. IIICS can bind to 
C.B. integrin, C.B., integrin and heparin. The V95 splice 
variant of IIICS can bind to heparin. CS1 and CS5 can bind 
to to C.B. integrin and CB7 integrin. The IIICS amino acid 
sequence LDV (IIICS amino acids 20-22) can bind to C.B. 
integrin and CB7 integrin. The IIICS amino acid Sequence 
REDV (IIICS amino acids 100-103) can bind to C.B. 
integrin and O?37 integrin. 
0696 An oncofetal fibronectin region can be identified by 
detecting a glycosylation indicative of oncofetal fibronectin. 
For example, EDB can contain one or more N-linked 
glycosylation Sites. IIICS can contain one or more N-linked 
glycosylation sites and from 1 to 6 or about 6 O-linked 
glycosylation Sites, particularly IIICS can contain an O-gly 
cosylation at threonine 33 of IIICS. 
0697) Detection of a fibronectin region indicative of 
oncofetal fibronectin can be performed by detecting one or 
more proteolysis fragments. For example, oncofetal 
fibronectin can yield trypsin fragments of 235 kDa, 200 kDa, 
160 kDa, 120 kDa, 65 kDa and/or 55 kDa. Typically, these 
six trypsin fragments can bind to to the antibody FDC-6. In 
one example of an oncofetal fibronectin, trypsin fragments 
from a oncofetal fibronectin can be 200 kDa, 120 kDa or 55 
kDa, where each Smaller fragment represents a product of 
further trypsin cleavage of a larger fragment. In another 
example, trypsin fragments from an oncofetal fibronectin 
can be 235 kDa, 160 kDa or 65 kDa, where each Smaller 
fragment represents a product of further trypsin cleavage of 
a larger fragment. 
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0698. Oncofetal fibronectin can yield cathepsin D frag 
ments of 110 kDa and/or 85 kDa. Typically these two 
cathepsin D fragments can bind to the antibody FDC-6. 
Oncofetal fibronectin also can be a fibronectin that yields 
thermolysin fragments of 120 kDa, 85 kDa and/or 35 kDa. 
Typically the 120 kDa and 85 kDa can bind to the antibody 
BC-1 and the 85 kDa fragment represents a product of 
further thermolysin cleavage of the 120 kDa fragment. 
Oncofetal fibronectin can be a fibronectin that yields an 
Acrhomobacter protease I fragment of 14 kDa, where this 
fragment typically can bind to the antibody FDC-6. 

0.699) Nucleic acid molecules can indicate the presence of 
oncofetal fibronectin in a Subject. Nucleic acid molecules 
indicative of the presence of oncofetal fibronectin or 
complements thereto also can be detected using the methods 
provided herein or known in the art. 

0700. A nucleic acid molecule indicative of the presence 
of oncofetal fibronectin or of the complement thereof, or of 
a fragment thereof can be detected herein. A nucleic 1.5 acid 
molecule or fragment or complement thereof that can indi 
cate the presence of oncofetal fibronectin indicates the 
presence of a fibronectin polypeptide region indicative of 
oncofetal fibronectin. For example, a detection of a nucleic 
acid molecule or fragment thereof can indicate the presence 
of a EDA, EDB or IIICS region, including the VO, V64, V89, 
V95 and V120 splice variants of the IIICS region. See, e.g., 
SEQ ID Nos. 28-35. Any of a variety of methods for 
detecting nucleic acid molecules or fragments thereof can be 
employed to detect a fibronectin polypeptide region indica 
tive of oncofetal fibronectin. For example, a method can be 
used where the presence of any nucleic acid molecule 
indicates the presence of oncofetal fibronectin (e.g., where 
primers are designed to hybridize with the EDA, EDB or 
IIICS region, presence of any amplified nucleic acid mol 
ecules can indicate the presence of oncofetal fibronectin). In 
another example, presence of a nucleic acid molecule of an 
expected size can indicate the presence of oncofetal 
fibronectin (e.g., when a primer is located near EDA, EDB 
or IIICS encoding regions, Small amplified nucleic acid 
molecules can indicate fibronectin without the EDA, EDB or 
IIICS encoding regions and large amplified nucleic acid 
molecules can indicate the presence of oncofetal fibronec 
tin). In another example, presence of a nucleic acid molecule 
having an expected nucleotide Sequence or Sequence 
complementary thereto can indicate the presence of oncofe 
tal fibronectin (e.g., when a Southern blot probe comple 
mentary to the EDA, EDB or IIICS encoding regions is used, 
binding of the probe to a Sample band can indicate the 
presence of oncofetal fibronectin). 
0701 c. Autoantibody to Oncofetal Fibronectin or to a 
Nucleic Acid Molecule Encoding Oncofetal Fibronectin 

0702 Autoantibodies to oncofetal fibronectin or to a 
nucleic acid encoding oncofetal fibronectin, can indicate the 
presence of oncofetal fibronectin in a Subject. Autoantibod 
ies can be detected using the methods provided herein or 
known in the art. Autoantibodies are produced by a Subject 
in response to a Subjects own antigen. In the present 
methods, autoantibodies are produced in response to oncofe 
tal fibronectin or a nucleic acid molecule encoding oncofetal 
fibronectin. Autoantibodies include endogenous antibodies 
that Specifically bind to oncofetal fibronectin at one or more 
regions indicative of oncofetal fibronectin, including EDA, 



US 2006/0O24757 A1 

EDB, IIICS, splice variants of IIICS such as V64, V89, V95 
and V120 and peptide fragments of IIICS such as CS1, CS2, 
CS3, CS4, CS5 and CS6. Autoantibodies also can bind 
Specifically to oncofetal fibronectin at one or more post 
translational modification sites indicative of oncofetal 
fibronectin, Such as one or more N-linked glycosylation Sites 
in EDB or one or more N-linked glycosylation sites or one 
or more O-linked glycosylation sites in IIICS, particularly 
the O-glycosylation at threonine 33 of IIICS. Autoantibodies 
also can bind Specifically to nucleic acid molecules encoding 
oncofetal fibronectin, Such as a nucleic acid molecule encod 
ing EDA, EDB, or a splice variant of IIICS such as V64, 
V89, V95 or V120. 
0703) Autoantibodies can be detected in any of a variety 
of Samples, Such as a tissue Sample or a body fluid Sample, 
including urine, lymph, blood, plasma, Serum, Saliva, cer 
Vical fluid, cervicovaginal fluid, vaginal fluid, breast fluid, 
breast milk, Synovial fluid, Semen, Seminal fluid, Stool, 
Sputum, cerebral Spinal fluid, tears, mucus, interstitial fluid, 
follicular fluid, amniotic fluid, aqueous humor, vitreous 
humor, peritoneal fluid, ascites, Sweat, lymphatic fluid, lung 
Sputum and lavage or purified fractions thereof. Autoanti 
bodies can be detected by any of a variety of methods, 
including, for example, methods that include binding the 
autoantibody with a binding partner, Such as described 
herein. 

0704) d. Binding Partner 
0705 Assays for detection of an oncofetal fibronectin 
indicating molecule can employ binding partners to aid in or 
permit detection. Binding partners can be used in a variety 
of roles in the methods provided herein. For example, 
binding partners can be used to bind an oncofetal fibronectin 
indicating molecule to a Solid Support, to increase the 
relative purity of an oncofetal fibronectin indicating mol 
ecule in a Sample, to provide a detectable signal that 
indicates the presence of an oncofetal fibronectin indicating 
molecule in a Sample, to provide a binding Surface to which 
a detectable label can bind to indicate the presence of an 
oncofetal fibronectin indicating molecule in a Sample, to 
amplify oncofetal fibronectin encoding nucleic acid mol 
ecules or complements thereto, and/or to indicate the pres 
ence of a Specific domain of an oncofetal fibronectin indi 
cating molecule in a Sample. 
0706. In one embodiment, a binding partner can specifi 
cally bind to a fibronectin indicating molecule; thus, the 
binding partner can specifically bind to a fibronectin indi 
cating molecule with increased a specificity relative to other 
molecules present in a Sample. In another embodiment, a 
binding partner can specifically bind to an oncofetal 
fibronectin indicating molecule; thus, the binding partner 
can specifically bind to an oncofetal fibronectin indicating 
molecule with increased a Specificity relative to a non 
oncofetal fibronectin indicating molecule and/or other mol 
ecules present in a Sample. 
0707 Exemplary binding partners include, but are not 
limited to, antibodies, antibody fragments, enzymes, metal 
ions, proteins, peptides, immunoglobulins, nucleic acid mol 
ecules, nucleic acid analogs, organic compounds, carbohy 
drates, lectins, dyes, reducing agents, energy absorbing 
molecules, affinity capture moieties, photolabile attachment 
molecules and combinations thereof. 

0708. A binding partner can be any of a variety of 
compounds that Secifically bind to fibronectin protein. 
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Examples of compounds that bind to fibronectin protein 
include integrins Such as integrin Olaf, integrin C. B., inte 
grin C. f.7, integrin Cls ?1, integrin Os?B1, integrin Olof, inte 
grin Clvfs, integrin Clvfs, integrin Clvfs, integrin Clvfs and 
integrin O?3, heparin, fibrin; collagen, gelatin; and anti 
bodies such as IST.4 and 3E3. 

0709 Abinding partner also can include compounds that 
bind Specifically to oncofetal fibronectin protein. An oncofe 
tal fibronectin binding partner can bind to a portion of 
oncofetal fibronectin that is not present or is not accessible 
in non-oncofetal fibronectin. Exemplary portions of oncofe 
tal fibronectin not present in non-oncofetal fibronectin 
include amino acid regions such as EDA, EDB and V64, 
V89, V95 and V120 of IIICS. Additional exemplary portions 
of oncofetal fibronectin not present in non-oncofetal 
fibronectin include post-translationally modified regions 
Such as O-glycosylated regions. Exemplary portions of 
oncofetal fibronectin not accessible in non-oncofetal 
fibronectin include amino acid regions present in oncofetal 
and non-oncofetal fibronectin, but that are conformationally 
different, for example, as a result of expression of amino 
acids not present in non-oncofetal fibronectin or as a result 
of post-translational modification not present in non-oncofe 
tal fibronectin. Examples of compounds that bind preferen 
tially to oncofetal fibronectin or antibodies therefor include 
antibodies, but are not limited to BC-1, FDC-6, L19, ME4C, 
X18A4, 5C10, IST-9 and DH-1. 

0710) i. Antibodies 
0711) Any antibody, including polyclonal or monoclonal 
antibodies, or any antigen-binding fragment thereof, 
include, but are not limited to, a Fab fragment or an ScFv, 
that binds to an oncofetal fibronectin indicating molecule 
can be employed. For example, a mobile, labeled mouse 
monoclonal anti-oncofetal fibronectin antibody can be used 
to bind to oncofetal fibronectin protein in a Sample and a 
polyclonal goat anti-fibronectin antibody immobilized on a 
test Strip can be used to bind to oncofetal fibronectin protein 
to form a detectable Sandwich complex indicating the pres 
ence of oncofetal fibronectin. In another example, a mouse 
monoclonal anti-oncofetal fibronectin antibody immobilized 
on a test Strip can be used to bind to oncofetal fibronectin 
protein in a Sample and a labeled goat polyclonal anti 
oncofetal-fibronectin antibody conjugate can be used to bind 
to oncofetal fibronectin protein to form a detectable Sand 
wich complex indicating the presence of oncofetal fibronec 
tin protein in the Sample. In another example, a membrane 
can be used to non-Specifically bind to and immobilize 
oncofetal fibronectin protein and the immobilized oncofetal 
fibronectin protein can be exposed to a labeled anti-oncofe 
tal fibronectin antibody conjugate, which can be detected to 
indicate presence of the oncofetal fibronectin protein in the 
Sample. In another example, immobilized oncofetal 
fibronectin protein can be exposed to, for example, mouse 
anti-oncofetal fibronectin antibody and then exposed to a 
labeled polyclonal goat anti-mouse antibody complex to 
indicate the presence of oncofetal fibronectin protein in the 
Sample. 

0712 Specifically binding antibody fragments for use in 
the methods described herein can be made from the respec 
tive monoclonal or polyclonal antibodies by conventional 
enzyme or chemical fragmentation procedures or can be 
made by routine recombinant methods. Various procedures 
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are known (see, e.g., Tijssen, P. Laboratory Techniques in 
Biochemistry and Molecular Biology. Practice and Theories 
of Enzyme Immunoassays, Elsevier, New York (1985)). For 
example, monoclonal antibody FDC-6 (ATCC Accession 
Number ATCC HB 9018) can be exposed to a protease such 
as papain or pepsin, respectively, to form Fab and F(ab) 
fragments, as is known in the art. In addition, the VL and VH 
of FDC-6 can be joined using recombinant methods using a 
Synthetic linker that permits them to be expressed as a single 
protein chain in which the VL and VH regions pair to form 
monovalent molecules (known as Single chain FV (ScFV); see 
e.g., Bird et al., Science, 242:423-426 (1988); and Huston et 
al., Proc. Natl. Acad. Sci. USA, 85:5879-5883 (1988)). 
Bivalent, bispecific antibodies (i.e., diabodies) can be 
formed in which FDC-6 VH and VL domains are expressed 
on a single polypeptide chain, but using a linker that is too 
Short to allow for pairing between the two domains on the 
Same chain, thereby forcing the domains to pair with 
complementary domains of another chain and creating two 
antigen binding sites (see e.g., Holliger, P., et al., Proc. Natl. 
Acad. Sci. USA 90:6444-6448 (1993); Poljak, R. J., et al., 
Structure 2:1121-1123 (1994)). 
0713 The antibodies can be raised and purified using 
methods known to those of skill in the art or obtained from 
publicly available Sources. For example, methods for raising 
and purifying antibodies can be similar to the methods used 
in raising and purifying monoclonal antibody FDC-6 
(deposited at the American Type Culture Collection as 
accession number ATCC HB 9018; see U.S. Pat. No. 4,894, 
326; see, also, Matsuura et al., Proc. Natl. Acad. Sci. USA, 
82:6517-6521 (1985); see, also, U.S. Pat. Nos. 4.919,889; 
5,096,830; 5,185,270; 5,223,440; 5,236,846; 5,281.522; 
5,468,619 and 5,516,702). Anti-fibronectin antibodies and 
anti-oncofetal fibronectin antibodies can be formed into 
conjugates or immobilized on a Solid Support using methods 
disclosed herein or known in the art. 

0714) 

0715. In one embodiment, antibodies used herein can 
specifically bind to oncofetal fibronectin protein. Antibodies 
used herein can Specifically bind an epitope present in 
oncofetal fibronectin protein. Polyclonal antibodies typi 
cally bind to two or more epitopes present in oncofetal 
fibronectin protein. A monoclonal antibody typically binds a 
Single epitope present in oncofetal fibronectin protein. 

0716. In another example, an epitope present in oncofetal 
fibronectin can include an epitope that can be present in 
oncofetal fibronectin, Such as an epitope that includes EDA, 
EDB or IIICS domains of oncofetal fibronectin. Antibodies 
that bind to epitopes present in oncofetal fibronectins 
include FDC-6 (ATCC Accession Number ATCC HB 9018), 
IST-9 (Carnemolla et al., FEBS Lett. 215:269-273 1987; 
Accurate Chemical and Scientific Corp., Westbury, N.Y.), 
DH1 (Vartio et al., J. Cell Sci. 88:419-430 1987), BC-1 
(Carnemola et al., J. Cell Biol. 108:1139-1148 1989), 
L19(U.S. Pat. App. No. 20030176663), ME4C (Giovannoni 
et al., Nucleic Acids Res. 29:e27 (2001); the ME4C scFv 
nucleic acid and amino acid Sequences are provdided in SEQ 
ID Nos:9 and 10, and are available at GenBank accession no. 
AJ297960), H10 (U.S. Pat. App. No. 20030176663), A134 
(Islami et al., Eur: J. Obstet. Gynecol. Reprod. Biol, 97:40 
45 2001), 5C10 (Mandel et al., APMIS 100:817-826 1992) 

a. Antibodies for Oncofetal Fibronectin 

94 
Feb. 2, 2006 

and X18A4, X20C4 and X8E3 (U.S. Pat. No. 5,523,229; 
ATCC accession numbers HB-11587, HB-11589 and 
HB-11588, respectively). 
0717 b. Conjugation of the Antibody to a Label 
0718. In one embodiment, an antibody that binds to an 
analyte of interest can be conjugated to a detectable label. 
The detectable label used in the antibody conjugate can be 
any physical or chemical label that can be detected and can 
be distinguished from other compounds and materials in the 
assay. For example, an antibody conjugate can be detected 
on a Solid Support using a reader, Such as a reflectance 
reader. In one example, a mouse monoclonal anti-onfEN 
antibody (see, e.g., U.S. Pat. No. 5,281.522), can be conju 
gated to lateX particles containing a blue dye or other 
Spectrometrically detectable label. In an another example, a 
goat polyclonal antibody to human fibronectin can be con 
jugated to a colloidal gold label. 

0719 Various antibody labels are well known to those of 
skill in the art. The labels include, but are not limited to 
enzyme-Substrate combinations that produce color upon 
reaction, colored particles, Such as latex particles, quantum 
dots, colloidal metal or metal or carbon Sol labels, fluores 
cent labels and lipoSome or polymer Sacs, which are detected 
due to aggregation of the label. In one particular embodi 
ment, the label is a colored lateX particle. In an alternative 
embodiment, colloidal gold is used in the labeled antibody 
conjugate. 

0720. The label can be derivatized for linking to antibod 
ies, Such as by attaching functional groups, Such as carboxyl 
groups to the Surface of a particle to permit covalent 
attachment of antibodies. Antibodies can be conjugated to 
the label using well known coupling methods. Coupling 
agents Such as glutaraldehyde or carbodiimide can be used. 
The labels can be bonded or coupled to the antibodies by 
chemical or physical bonding. In an exemplary embodiment, 
a carbodiimide coupling reagent, 1-ethyl-3-(3-dimethylami 
nopropyl)carbodiimide (EDAC), is used to link antibodies to 
lateX particles. 

0721) ii. Nucleic Acid Molecules 
0722. A binding partner also can be a molecule that 
Specifically binds a fibronectin-encoding nucleic acid mol 
ecule, a molecule that Specifically binds a Sequence comple 
mentary to a fibronectin-encoding nucleic acid molecule, 
amplicates thereof, or fragments thereof (the group of which 
is herein referred to as an oncofetal fibronectin nucleic acid 
molecule). In one embodiment, at least one binding partner 
binds Specifically to a nucleic acid molecule encoding 
fibronectin or a complement thereto. In another embodi 
ment, two or more binding partners can bind Specifically or 
preferentially to an oncofetal fibronectin encoding nucleic 
acid molecule or a complement thereto. Binding partners 
can include Single Stranded or double Stranded nucleic acid 
molecules, oligonucleotides, primers, deoxyribonucleic acid 
molecules (DNA), ribonucleic acid molecules (RNA), 
nucleic acid homologS Such as peptide nucleic acids and 
hybrids thereof. Binding partners also can include antibod 
ies, antibody fragments, enzymes, metal ions, proteins, 
peptides, immunoglobulins, carbohydrates, lectins, dyes, 
reducing agents, energy absorbing molecules, affinity cap 
ture moieties, photolabile attachment molecules and com 
binations thereof. 












































































































































































































































































































































































































































