METHODS AND DEVI CES FOR DI AGNCSI S OF APPENDI CI TI S
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application Serial No. 60/590,631 filed July 23, 2004.
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[0004] Complicating the goal of an accurate and early diagnosis is the
considerable overlap of genuine appendicitis with other clinical conditions. There
appears to be no individual sign, symptom, test, or procedure capable of providing a
reliable indication of appendicitis. Imaging technology is inadequate in identifying
and characterizing the appendix, especially in the early stages of the disease when
treatment is likely to be most effective. Imaging technology is further handicapped by
its expense and its dependence upon the availability of highly trained and
experienced people to interpret the studies. This limitation affects thousands of
people every year by inaccurately diagnosing their problem or by delaying the
accurate diagnosis. In cases of appendicitis, delays in diagnosis are the single most
important factor leading to worsening of the condition and more complications

related to the disease. The misdiagnosis of appendicitis can lead not only to
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[0008] At the earliest stages of inflammation, a patient can present with a variety
of non-specific signs and symptoms. Upon obstruction, presentation can involve
periumbilical pain, mild cramping, and loss of appetite. The progress toward
increased lumenal pressure and distension can be associated with presentation
involving the localization of pain to the right lower quadrant of the abdomen, nausea,
vomiting, diarrhea, and low grade fever. If perforation occurs, a patient can present
with severe pain and high fever. At this very advanced stage, sepsis can be a

serious risk with a potentially fatal outcome.

[0009] Practitioners currently use several tools to aid in appendicitis diagnosis.

These tools include physical examination, laboratory tests, and other procedures.
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originally discovered in macrophages. Neutrophils expressing high concentrations of
MRP-8/14 are found in a variety of inflammatory conditions, including rheumatoid
arthritis, inflammatory bowel disease and allograft rejections (Frosch et al., 2000;
Limburg et al., 2000; Burkhardt et al., 2001).

[0012] MRP-8/14 is not always diagnostic of inflammation. For example, it does
not reliably indicate the presence of inflammatory diverticuli (Gasché, C. 2005).
Lymphocytes do not generally contain MRP-8/14 (Hycult Biotechnology, Monoclonal
Antibody to Human S100A8/A9), and therefore MRP-8/14 is not diagnostic of

inflammation characterized by the presence of lymphocytes but not neutrophils. Also,
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[0016] This invention provides a method for diagnosing appendicitis in a patient
comprising identifying at least one classical symptom of appendicitis in said patient
and identifying the presence of at least one molecule differentially associated with
appendicitis in a fluid or tissue sample of said patient. It is recognized in the art that
the diagnosis of appendicitis is difficult, and that it is often misdiagnosed. Thus the
term “diagnosing appendicitis” as used herein does not necessarily mean diagnosing
appendicitis with more than usual accuracy. However, in fact, the methods of the
present invention have been shown to provide improvements in correct diagnosis,

with almost no false positives and few false negatives.
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whédtR&Mdr {dt&Fey have an “interfering condition,” i.e., another condition in which
the molecule is present in the type of sample being tested. Patients are tested for the
presence of the molecule if they do not have such an interfering condition; or are
tested for the presence of appendicitis-diagnostic levels of the molecule if they do
have such an interfering condition. Appendix-diagnostic levels when the patient has
an interfering condition are levels higher than those present in patients who have the
interfering condition but do not have appendicitis. Interfering conditions include
recent allograft, septicemia; meningitis; pneumonia; tuberculosis; rheumatoid
arthritis; gastrointestinal cancer; inflammatory bowel disease; skin cancer,

periodontitis, preeclampsia, and AIDS.
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Inhibitor-1, fatty acid binding proteins, nuclear factor kappa beta (NFkB), specific

appendix antigens (HLA-DR), inflammation associated antigens; and nucleic acids

coding for any of the foregoing, including nucleic acids coding for MRP-8/14 and

haptoglobin. Methods for testing for the presence of nucleic acids are known to the

art.

[0026] The methods of this invention involving obtaining a first sample from a
patient suspected of having appendicitis can also comprise identifying at least one
molecule differentially associated with appendicitis by a process including obtaining
a second fluid or tissue sample from a second patient, wherein the second patient
has appendicitis; obtaining a third fluid or tissue sample from a third patient wherein
the third patient has a non-appendicitis condition characterized by at least one
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[0028] The methods for diagnosing appendicitis of this invention can include

using test devices, e.g., cartridge test devices and dipstick test devices, and/or other
means for determining the presence or absence of a molecule differentially
associated with appendicitis, e.g., performing western blots, northern blots, ELISA
tests, protein function tests, PCR and other assays known to the art. In testing
molecules differentially associated with appendicitis that are present in patients
without appendicitis, but upregulated in patients with appendicitis, assays that test
for the relative amount of the molecule present in patient fluids or tissues as well as

the mere presence of the molecule are required. Cartridge immunoassays can be
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| ecul es present in.the patjen: ' .
1008} o eftPo e of td Sl in e hEIkcIR R BRI binding
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has appendicitis. [0029] The nethods for diagnosing

molgppernfiteithe antkedy efthed®™mdeX.or ni ng an i nmunol ogi cal
assay using a nonoclonal or polyclonal antibody to the

0058, 158, 58 bl hrerfsatopd Tugasgbebiis
confermatishe knbwnrtedhe akindhe test daviceacan aisbheupart nfiakit which can
con?z;(l ?rqs!tm?c%%é %‘c?rnuse, instructions for comparison of test results with results of
the same test done on non-appendicitis patient, additional reagents, such as cells or
fluids from non-appendicitis patients, and other reagents known to the art. These
types of assay devices are known to the art and described, e.g., in U.S. Patent

Publication No. 2003/0224452.

[0033] The methods for diagnosing appendicitis can include comparing the level
of the molecule in the sample with a background level of the same molecule in
persons not having appendicitis. This comparison can be made by any means
known to the art. It can include comparing sample results with results from a second

sample taken from a person known not to have appendicitis, or comparing sample
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known to the art. These types of assay devices are
plastmmwnsermim whicly is tabe agsayedbed, e.g., in U S. Patent
Publ i cati on No. 2003/0224452. [0033] The nethods for
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same color or tone as indicators show n

antihodieshieth diuchtthat bidiegf the fléstrncprtqsalorwé@r Relyclopat grigbody will
not SR BiRRL BT ot SeChREMARRT B fkblvart# {Flynaelcfeans can

alsdmllc&mel £tedt Wmtﬁivemrahbﬁ,wrﬁclglabelad antibodismncarl be vieaved. Any
The net hods of this inventjon can |n%ﬂge use of

label oM ONa AILALIE HEER I PSTRANEaReD8d HUDRGY. 1 &
em%@&ﬁ%ﬂlt Bt ihiPinvehtil, tA8aKHIREBidtddIigdId AR Soon@SartBlbobly can be

monoclonal or polyclonal. In an embodiment of this invention, the first antibody is a
polyclonal or a monoclonal antibody made using a specific polypeptide sequence of
the molecule differentially associated with appendicitis, and the second antibody is a
different monoclonal or polyclonal antibody which binds to a different site of the
molecule or binds to the first antibody. Antibodies for MRP-8 and MRP-14 are
commercially available through Cell Sciences, Canton, MA. Monoclonal antibodies to
haptoglobin useful in the methods of this invention are also known to the art, e.g., as
described in U.S. Patent No. 5,552,295.
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BRIEF DESCRIPTION OF THE FIGURE

[0039] Figure 1: Two-dimensional electrophoresis image of proteins from (A)
normal and (B) diseased appendix tissue. Proteins were separated by isoelectric
focusing on the x axis and by molecular weight on the y axis. The molecular weight
in kilodaltons is shown on the left. The arrow indicates the upregulated protein, AP-
93.

[0040] Figure 2: MRP-14 western blot analysis of normal (N) and diseased (A)
tissue. The numbers are sample ID numbers. Molecular weights are shown in

kilodaltons.
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wore@n®123588 confi rm ng proper flow of sanple fl uPdr/US2005/026218

through the test device. Alternatively, the flow
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nol ecul e differentially associated w t h appendicitis

sepagatgdibpmeé@ptﬂ@ feusing on Srrix-gxis and b male¢war welget on the y-
axis, Iﬁ? rﬁglegmar Wéz%mﬁ RESH A 9 sﬂgxgg{iﬁ Fiﬁﬂ?ﬁﬁ?héq il arrow

means usin ure or
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BRI EF DESCRI PTI ON OF THE .FI GU
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(A) normal and (B) di seased appendi x tissue. Proteins

[oodiﬁf e iSPgQ@cf 8t ?Wobd’nie‘ii@ﬁin%%rebﬁobﬁ@ﬂé‘éisﬁ&a?ﬁ éffrﬁofén@«rém (A)
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sod B BB 58 ROM2A R Do GFin o 1O TR e
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[0045] Figure 7: Haptoglobin distribution. Haptoglobin western blot analysis of

normal (N) and diseased (A) tissue. The numbers are sample ID numbers. Molecular
weights are shown in kilodaltons. The alpha and beta subunits are >20 kd and 38 kd,

respectively.
DETAILED DESCRIPTION

[0046] The vermiform appendix is recognized as a separate organ from the large
and small intestines. It extends as a finger-like pouch from the base of the ascending
colon, which is also called the cecum. The appendix, like the large intestine, is
hollow and composed of the same three tissue layers. These three layers are a
mucosa, muscularis and a serosa. The appendiceal lumen communicates with the

lumen of the cecum via a round opening (os) through which the appendix adds its
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Figure 7 : Haptogl obin distribution. 0
the intraduminabpmssareawitbingheforgan.niis el@vasﬁmm@rﬁg@a@ebpr@ﬁ&um Is

o o IR P BAAT ) LAY e LR ot

Disterbom stimutdtes héﬂ/é@hdmgb BBthledmsdeealmﬁdrenEﬂ)am fiDETAIpraducing
DESCRI PTI ON [ Q046 he verm form 'PBPﬁFendl

Vagwéc@ghﬂtf&@ed%alglrg gqaé)dgfrbe,;horf pﬁgaﬁgp@'@ Reistalsis is also
stinfUieh pydng TatB Bugqen BIHENICR, 33 (Rt SO e kg Pt e
supedinpeded loa the visterdlipairmppeydi the ddukee bhappendieitis.

intestine, is hollow and conposed of the sanme three
[OOE-é]SSUBI Sltion of tggeasp%e%g{xeceodtl%gé *nét onlffrom continued mucosal
secretion, but also from rapid multiplication of the resident bacteria of the appendix.
As pressure in the organ increases, venous pressure within the appendiceal wall is
exceeded. This rising intraluminal pressure then occludes capillaries and venules,
but arteriolar inflow continues, resulting in engorgement and vascular congestion.
Distention of this magnitude usually causes reflex nausea and vomiting, and the
diffuse visceral pain becomes more severe. The inflammatory process soon involves
the serosa of the appendix and in turn parietal peritoneum in the region, producing
the characteristic shift in pain to the right lower quadrant (RLQ). The disease process

is fairly advanced when pain is localized to the RLQ.

[0049] The mucosa of the gastrointestinal tract, including the appendix, is very
susceptible to impaired blood supply. Thus mucosal integrity is compromised early in

the process, allowing bacterial invasion of the deeper tissue layers. This bacterial
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timediestuéred ito il ttwappmdusmiﬁumean@pr@qmnajéo mwamm@ame
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OthQTthSéwphom)fS lpnetedpai@m that I@@gtbr Sheulddhe feaalith of gitier obstruction
be 5L BEEE 3 ABR SDoBRERHE ByAIANE Rolle BPRERERF hhahl e

timeotCsyastoneai perforation ahdrtWeamdrﬁmst hhé oppbsite wilke true should
i nfl ow conti nues, resultin gﬁ enment
e S@fo

the {acalith @ olBERGESKTICHFN g B8 e SPRsrdiR pgeprovide for the
|arg§§¢§$§§(b|g gﬁd ghl fsfumausea and voniting, and the
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[0051] Once the appendix begins to distend, the appendicitis patient will begin to

experience a nonspecific discomfort usually in the mid portion of the abdomen. This
discomfort can be easily confused with common ailments such as indigestion,
constipation or a viral iliness. Continued appendiceal distention is also accompanied
by some nausea and frequently vomiting. Rarely is the vomiting severe or

unrelenting, which reinforces the confusion with common ailments.

[0052] Later in the progression of appendicitis, inflammation will have progressed
to the outermost layer of the appendix. This outmost layer is called the serosa and it
touches the inner lining of the abdominal cavity called the peritoneum. This contact
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ot her "obstruction be close to the tip of the appendix
8/14 irethevegruabisdhe iflamed appendix tiseys Tdvismisl consistentavith the known

y 5 perforation short. In contrast, the
f“”%tg"é%smﬁﬁ?’ﬁabe true should the fecalith or ot her
obstruction be near the base of the appendi x and
[0055pVi Taefroke ¢fMRP-8/14 in inflammation is not fully understood but it does

seem to play a vital role in retaining leukocytes in microcapillaries. Extracellular
MRP-8/14 interacts with endothelial cells by binding to heparin sulfate and
specifically carboxylated glycans (Robinson et al., 2002). The intracellular signal
pathways and effector mechanisms induced by binding of MRP-8/14 to endothelial
cells are not well defined. However, interaction of MRP-8/14 with phagocytes
increases binding activity of the integrin receptor CD11b-CD18. This is one of the
major adhesion pathways of leukocytes to vascular endothelium (Ryckman et al.,

2003). It is believed that the MRP-8/14 utilizes the receptor for advanced glycation
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| ar gest possi bl e appendi ceal vol une. [0051] Once the
appendi x begins to distend, the appendicitis patient

wowdob/oixsgs n t 0 experi ence a nonspecific di SComPOI/US2005/026218
usually in the md portion of the abdonen. This

end RIS (RS CATPIve G HTE L oo GJA LR, s aperiie 888a of
RA(%? Flé’s%@thﬁ& Icgll§£ iHé?Pln'teﬁ'aé‘ﬂ&Paé{Wé@é@NFH@bpaB

me nausea and requen y vomting. Rarely is the
bindvrmgnrttheges:eﬂsa(lémeh etiat.e2@0¢)i hhe Nihrkappa 8i bindingssibsaguently
conf usi on, wit Later |

induE3 EXRERIRD B MaRp BRI BrTIEoN P BRHEE: SEes QR ovtokines

or th@Qbﬁ?ﬁ&@c&l@sWﬁu@ Liél%éﬁ@%hd'e@d@bemflaﬁ fimcBeREeBESX00 proteins
hi s out nost €“{ber is called the serosa and it touc

es
repneaenﬁ apesitive feetdpask mmm fyrvehicl Rhagocitas peemetedfurther

recrg ?@gﬁwg Pﬁ%"bg&l%% ﬁ& ?ﬁ‘ésa&t ih Iarllné‘?attg)?‘lc ZIQS%@ ?({}ci/ettﬁxﬂ'e tHBse proteins

appéép&ﬂ;ﬁiay iat rofe ipad fwmhmtélonﬁémpwtm%epm intdegtain inflammatory

pendi x i s touching the peritoneum This too can var
coneepméeamjarrer rceient Warkﬁra egﬁepenfﬁé t'aﬁlp%ﬁﬁ'?wme 1%fbst d

usually located in the right |ower quadrant under an
[ooﬁgea NBG%ﬂﬁ‘iﬁs %Wﬁlftemo%dQ@ll@&hat'ﬂi@%@ﬂb@t$o Rfigiate frdnfthe

sition on the abdonen that is approxinmately
cwculwbon fito gitesfof inflamihatiem d¥ithinarautiephisiteanstitutisg pepretimately

ok b SRR BRI SR R gt
expfésls\lé'ﬁlbdﬁly ﬁﬁ@élsthQnalﬁ*th@Qe lihady, eahking bhmdrhenéme@dhﬂ acutely

ocation. This again

TN RN R R I T
RIS R LGP ORI \BaSASES: Rir ARBAS s or

thosa‘é hasesp Hages riogstesd int d:tﬂfomcgaﬁiammatloavﬁhesthQ/protems are also
erfaorate. This contan nates the ?a]bdo ccavi

knolndarke NHEPRRIGNIMie 5 3pebiiastatgs of

acufb ﬁﬁ‘é] n?at?d?‘f ection. This inf ectl on wll usually |ead
ocal 1 zed intra-abdom nal abscess or phl egnon and
can produce general i zed sepsis. [0054] To identify
[0057) ecln the easkerefrappendicitis, thsslbioninalebsiiuctiongpdibe éesultent

d|ste&€;§ré;>€§\rg %;}Pael?\%l %%Eplgmdﬁg %g F;ﬁg%ﬂi(ﬁ{aﬁsrggé@nseé( The circulating

neuﬂ@bhﬁ@bﬁe thenhreaalited |ﬁ|@ﬂh9$réata§amtlvdmtt mblcmbha@be While the
ghly correl ative nature of this c

0]
expw&m%ﬁhﬁ Rroftein CORRISX isyeiated ke %?ngzﬁy 61 ¥hé Macrophages in

inflammation, the exact relationship between MRP-8/14 and cellular activity is not
fully known. What is known is that the intracellular distribution of MRP-8/14 varies
with the activation state of macrophages. Normal macrophages contain the
complexes in the cytosol, but once stimulated, MRP-8/14 translocates from the
cytosol to the cell membrane (specifically with the proteins of the cytoskeleton). This
would imply that MRP-8/14 may be related to cell movement, phagocytosis or
inflammatory signal transduction. The roles of cellular movement and signal
transduction may also explain why MRP-8/14 is produced directly from vascular

epithelium such as that lining the blood vessels within the appendix.

15



serumlevels in patients with apparent appendicitis.
MRP-8/14 is significantly el evated (p<0.02) in

w@aiobemsss Wi t h appendicitis as conpared to | evet'BUS2005/026218
patients with apparent appendicitis yet having no

10052 JEpdlesstafd SRR i meatal GEARTREOnCsendtians, ATRE dhas
abufig%gdﬁs\fvwih d@IIF I§>f tg?@t%ﬁﬂ%\?ﬂéﬁ%%@l@s Rhn\Reféittetector and

ero { in inflammtion is not.
morfitor bf acutécappendititisu T hetfirstoiep dethe inBapmatory priocess isthe

recrifipeBh 8 rexttherikena bacioRPabLE 4 SPeRTE RIS, nepyratudy, the
spe&ifit fie RytHal dpbtdit, WHege dose MRH-a11a-edttamieriélisosilllengage the
car boxyl at ed_ gl ycans (Robi nson et al ., 2; h

2002). T
offendingstigulus. ahis epaagerpanhwilusuaiy resuitdpt\R n%/anaa%"g%th and

o MR 31 L 9 1SR BB gt
circifation. Pt e sahestimed tHeameasodal rlndlngg afthé appgndik wihetart to

RN PRCTTE I e RO
amr?ﬁgtgﬁc%}ﬁ 'él" i fo%é%g "\Rﬁlﬂtlﬁn &dcalaté dIhcrebbingSarR8LhR VI MRP-8/14

8/ 14 utilizes the receptor “for advanced
cellg hyec setcruiteshiy heoappendi¢it\ER)Itimately release ndreNgRPs3/14 into the

cre ARk T o b0, e s s M exracir
MRPEB/k4RRE tRe Bérttiney df thédeeinereateb of MRPE11 £1to abrrelate with extent
2004). The NF-kappa B bi ndi ng subsequently induces

of inflaprraation AreknawmSpeaically ashranisrirorenitis. dyssic fibtrsis agd

. I' 9, -
heately Bl Bt 4 « o dheeg e B B o WS ot MRERTFt and
the 8evsrity of Wedeatisdbasss isgeherdllyproyoribnahtothegecyrndsvels of MRP-

Lf)rom)i e further recruitment of |eukocytes to sites of
8/14 defesiatht i on. Taken together, these proteins appear to
play a role in a fundanental inflammatory response in
[005$y La*rﬁe gp@ggg@éa e MRPLENG maARd ifaR idegt elihieat marker for

ers eéndi x tissue inflammation. h0056]
acutécapperplicitis. As patients avith apnendiditisarengenerally yoeng apd healthy,

they RePAipretnc POBrS e BhitPy RbBadie +Tif kigorous response s
beliapdd exiivarhe) MRFLEI1f intthé @larlkist stxges ©f pi@tisease | whichehen
VRP- 8/ 14 conplex. This protein is S@'&%CI fically

escalaieeas appendigitis PregressesAdditonaifatie disersrseinaygkicke
assgki%i’é?i v@ﬁﬁ‘%ﬁ%{aﬁd %lglsgt‘}fwlﬁb%ﬁﬁt r Hof Ho s P{‘lﬂgggounger age

er pot ood cell "sources o
grogp andiussially do not produce symptomology similar to appendicitis. Finally, as

MRP-8/14 is not located in nor associated with lymphocyte proliferation, this marker
is not believed to be elevated in viral infections. This is an especially powerful
advantage for diagnosing appendicitis, as viral infections are one of the most

common imitators of appendicitis.

[0060] Haptoglobin was also identified in this invention as a useful marker for
appendicitis. A differential proteomic screen of depleted serum identified haptoglobin
as a marker for appendicitis. A second differential screen of appendix tissue

confirmed that haptoglobin is upregulated in the appendix tissue of patients with
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MRP-8/ 14 is not usually expressed in | ynphocytes nor
resi dent nmacr ophages or those nmacrophages involved in
w@benizsss nf | ammati on. These two protei ns ar e E'BUS2005/026218
knovvn to be independently expressed by nucosal
um_in specific

appg %@? The mairehees a?nfgﬁtbeglfﬁf pas %af%ﬁﬁsns GLSEE pifein. In
partRBRr e bl éf?"& ﬁl%nﬁth@ofbﬁ% We’l‘@‘pré’éeﬂt Rty iAtisdadditissue. Since

appendi cea triggers an inflammtory response.
haptoigéohin isca Ipasmeg prcéemr tih highlyaralualrle rasrabiomarker fofippendicitis.

the area, as are activated macrophages. Wile the

expression of this protej X is related to the

activity of the nmacrophages I n rnflanmmation, the exact

rel ati onship between MRP-8/14 and cellular activity is
[0061]t fBkamplerdWNMRPABA4.i s known is that the

[ ntracel lular distribution of MRP-8/14 varies with the

100€+ uFhie Bhisehin B i SR T8TDeoll o PisE I R that
couratddﬁtlﬂutﬂsts% tﬁ@&e&ééﬂ rﬁéﬁ&&bpéébﬁé&ﬁﬁ@é‘rW%uﬁé’h@ﬁ@hdlbﬂs A

he ce nbr ane speC| i cal t he prot el ns of
protebmicgtreehavas vsed tomestlfmpr@telnm {he: appendrspeaiticatiyy

oo TR S T T TRE ESBAGBRE €y gsent bt n o

disezebl WppendR\vaiEintserth ofiputd appenticitis patientsay al so
explain why MRP-8/14 is produced directly from

vascul ar_e that lining the bl ood
[0°%sseM§T\ﬁth‘)|ﬁﬁ-% ’%‘Nbﬁ%ﬁ‘hﬁé [ 0058] Regardl ess of its
role in certain inflamatory conditions, MRP-8/14's

[oo@ﬂundsas&mw ahd'seflrh TdllecentAl péﬂérﬂmtduea iBiGS Stidy were
excel l ent detector and nonitor of acute

treatgrhaeatirdingi to .actapted; standads of care as definecihyrtheir reating

oGBS shd S8 SRR P g B b gpgen ver
evah@sd by @ stir§€on and ieagrpized dythavéeyeoh eseaving appendicitis. The

MRP- 8/ 14-containing cells w || elgq%a ge the offendin g
treading urgepn’'srplags degthgsr@appendicitis Ratients inchidedian immediate

app 8eg1/oﬂr} h%%'ﬁ;})%%ﬁﬁ:% o@%ﬂ tFe'&?mEH%esrLﬁH e of\mltﬁﬁté&, operative

rom el ther € cytosol or cell nenbrane 1nto
techratjue (gither open wr dparoscajic)t weresdetermined byt the individsial surgeon.
linings of the appendix will start to produce and

100b8} F atakioip G AbRPPURHE YiHLPiSr SERER Gl b niory
diseéea!stich aaSadtipac AfduntatarPartiitiso infldiim8lohd bewel gisaase,

recruited by the appendicitis to ultinmately rel ease
psoniasis, MRFe@rapeniatRyegpRancy was also considered an exclusion criterion.

[0066] An investigator counseled all patients about the study and informed
consent was obtained. At the time of informed consent, the subject was assigned an
identification number and non-personal demographic and clinical information was
obtained (age, sex, race, duration of symptoms, white blood count (WBC), results of
imaging studies, etc). At the time of surgery, following induction of general
anesthesia, a whole blood sample (5-10 cc volume) was obtained via peripheral
venopuncture. This blood specimen was then placed on ice. As soon as possible, a

small sample (approximately 1 gram) of inflamed appendix was taken from the
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circulation. O her exanples of inflammtory states
causi ng increases of extracellular MRP-8/14 and the

wo eovdemnsys of these increases of MRP-8/14 to cor@EIUS1085/026218
with extent of inflammtion are known. Specifically,

patfiaaais SopQATAN Ptk AR S e iR (e BOHFRESRITHS were then
cenﬂri?t)’d”éosfo?leo:\ﬁﬁ'u%slét 0ud r‘dlﬁﬁ?aﬁé‘ﬂ‘fé kbyardted §6%8n HofREd EPhis

I'S genera proportional to the serumlevels of MRP-
isoldted 4edeneriddttie Hie@se appendphijssiusl weiecthenséoredseparately, frozen
at - P8/ 14 makes it an ideal clinical marker for acute

é%ndicitis. As patients with appendicitis are

general ly young and healthy, they generally produce a

[0087]g0r Appendititie MgsuerBrotessing S&ppeiidis tiss gofromsappesiestomy
is believed to liberate MRP-8/14 in the earljest .
patigptsyeas Barvented Arckaored ghidon t%'hpwéﬁ%@ed%(ﬁua' tissue
il : | i .
MRS ROERI o O SIS e
nitrddeR: Prdtéirawas reatractedrfoom itinsud pswyeu hy éncubgting b 33 ° G inl

I d d ; o
Extizgtian et (LObais Sdse KOs S e Chlsr ko doMEDTA, 0.1%
Sodilfh A5G0 GHHY ). BhinpldsinBRocaHtafugealfol €0 alihgs dt MUK rpm.
marker 1's not believed to be el évated in viral

Supertatanisonere staresl ats-8QrC awpbanalysi§. power f ul advant age
for diagnosing appendicitis, as viral infections are

: . =p co
001038 A SPERG B AP o iy e
perfgn‘]gi?dtanc:e;ﬂieted sm{whtdammekandfea:ragmmleu?iueisdnmleﬂ Isoelectric
ifferentia eoni ¢ screen of, de e rym .
foouSiRgh{IEF) 80415 SR MPra HecRRRR ACCPEING iy B epp (vitgogen)
prot?%l"l%ﬁ:i 26 é&ﬁ%rt%l%éiél E I%,%Bnﬁlfiesa@mge%iﬁ v@érésa‘r‘\%lyﬁgd on each gel.

onfirned t aptoglobin Is upregulated int

appendi x tissue of patients w thappendicitis. This
[0069]ndi Bgnmrasisonabetwesn bggatvetsarimugelandmpsiive: sefdegel were

rotein. | rii : L .
ok 4 8ol HAGhF el b SR S S0 BRRSrt in
negatipé 85/MpldY. Gapididate gel Spdts Wiry idaitified andosubamitted raMA&LDI-TOF

for. ap?endg citis. EXAVMPLES [0061] Exanple 1. MRP-8/14.
profegoisigntificationanalysiy dLinden Biascianegs)-was to identify a

tissue-specific marker that could contribute to the
[Oog%;ﬁ%tigﬁgﬂlbﬁAﬁgfys@ GRS RBpENdIRTIERie Samples. Samples
(10 pg) were subjecied to standard Laemmli SDS-PAGE and proteins were
transferred to nitrocellulose membrane for western blot analysis using standard
techniques with chemiluminescent detection. Magic Mark Western Standard
(Invitrogen) was used to determine molecular weight. MRP-8 (Calgranulin A C-19,
Santa Cruz, SC-8112) was used in a 1:100 dilution in 0.5x Uniblock (AspenBio, Inc)
for primary antibody. The secondary antibody was Peroxidase anti-goat IgG (H+L),
affinity purified (Vector, PI-9500) in a 1:2000 dilution in Uniblock. MR-14 (Calgranulin
B C-19, Santa Cruz, SC-8114) was used in a 1:100 dilution in 0.5x Uniblock for
primary antibody. The secondary antibody was Peroxidase anti-goat IgG (H+L),

affinity purified (Vector, PI1-9500) in a 1:2000 dilution in Uniblock.
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proteom c screen was used to identify a protein in the
appendi x specifically upregulated in acute
wappendisgs tis. MRP-8/ 14 was identified as presetit/ubmn$026218
in the di seased appendi x and in serum of acute
appendicitis patients. [0063] MATERI ALS AND NETHODS
[0071d06 45 ergpe MRS/ HhBetssminations: sefyrprevel pt Nith-8ht4were
: i hi : ; :
deteifiifid GHELTSA Hahst S ntERI SEaRHe BLISA IR n 5100-Celion
S100rA8IABN gegdrdigttoahe matufactutey’ shgrotaeohppr oached f or
inclusion in our study, all patients were eval uated by

sur di agnosed by that surgeon as having
loogﬂpen'gﬁgirﬂ{'-i > The treating surgeon's plans for these

appendicitis patients included an inmediate
[0078]PeNdientifidBtion ldTProRMes Pidsenefn Abiﬁerﬁdiﬁaﬁm@tfﬁom ppendicitis
use of antibiotics, operative technique (either open

Patigntsi Adifferandipl RrpteRinie analysisvas PeFipriRe ARFRIpiggaerum
sampieHGAn thd B850 IGERINAL Hoteis! EBUSea R paRBASIRPatlieh
r C I y se as

e-exi stiAg chronic’ | ammat or I seases suC
appestliitis, Théanabysisi idvelvédh cotriparing saingptes fromyndromed patients versus

patispiast Hupelo b aepandites. oot BaBRIEs Weeegotamea Hindaiatl prior
to s%@&%ftné ﬂ@Frﬁél (SRS B B th\éﬁ)@bh@gﬁaﬁt Eééléﬁte@i Rethsabdbminal pain,

ornmed consent was obt al ne the time of

undenfentreerigerynaedthwastfoend thhave awmsmas spperdix.addormal and diseased
[ dg.ntti fication nup‘oe& and nonw)ersonal denogr aphi ¢ and

apPENFIX; @apeiwﬁsoqqyg{:e P YaY BH¥EYned (age, sex, race,
duration of synptons, white blood count (WBC), results

[0074] | "EBé REotebiid 8Sproath wasAo domepdrenepod| of dr igermal samples with
foll ow ng induction of general anesthesia, a whole _,
a pagl 964 appepdicitsssargples UpRIivOr diRaNsitnalieiRayropharesis. Figure 1
r . 2
snofE 1 el UL e84 B PBEh e b
perfoappd @drthe ehgst bbyicus)difiérenné isimelitaded enbigarevdB asakiBn93.

f h t hol ogi [ d .al d ice.
BaseH EPRIn B dc HrcholRruias sight e B8 aBRrdiRaisy 14
kiIo%lfBHs?? hlétco%%%oﬁ@iﬂb@égsféliwé@éﬁb%?g bBIQVIAEDiI—ﬂ'Q}Fabﬁda positive

_ hi's isolated serunmand the piece of appendix tissue
identificatiomwmassnade d haeidgntifiestipn waspbasediuposepestra gblvg tryptic

perfREGEM N Tas 30k BT NO% BT E R IR i
ID N@QCThé beptidepesrssshdndl todhe uddetinetdgesi€ues in the following amino
acid sequence of MRP-14 (GenBank Accession Number P06702):

[0075] MTCKMSQLERNIETIINTFHQYSVKLGHPDTLNQGEFKELVRKDLQNFLK
KENKNEKVIEHIMEDLDTNADKQLSFEEFIMLMARLTWASHEKMHEGDEGPGHHH
KPGLGEGTP [SEQ ID NO:3].

[0076] The MALDI-TOF identification of AP-93 as MRP-14 was confirmed by the
matching molecular weights. Based on this data, MRP-14 protein was more highly

abundant in the diseased sample pool than in the normal sample pool.

[0077] Presence of MRP-14 and MRP-8 in Diseased Appendix Tissue. In order to
confirm the presence of MRP-14 in diseased tissue, an anti-MRP-14 antibody was
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sanpl es were ground into powder using a sterile nortar
and pestle under liquid nitrogen. Protein was

wexdosactsesl fromti ssue powder by incubating atp@Cs10n5/026218
Extraction Buffer (0.025M Tri s-base, 200 mM Sodi um

usedpesteroRtios At husAracts 196 Al nBimaladd dispased
appﬁ@ggfaﬁ@ug? \éﬁbﬁs%ﬁ@%@té}h bidtHata Froi Qﬁ‘fdﬁfln)é%ﬁd 11 apgendicitis

Anal ysis of Extracted Tissue Sanple
sampéds. #ntd kilodaltomsbaret tfsmfﬁs.entorm edeny mm%ﬁwmalmﬁ@gre is no

e M Sl B i A5 SHTHE A BT srer

datZ8RdshbWY ithatape rp)rot@irpirscmﬂlndfc@tor?d?p d‘i@éas@ﬁﬁipp’feln&lx =Y
quantities of protein were analyzed on each gel

%069%_ Corr@arl sons bet ween negati ve serum gel an
[00%#si t Pinsedbis oy thabMRRrf RXiIsts ag & diaryatiMiRi 14, tissue
spe&ﬁ‘fgr%' \D re'56 e&éﬁ@i‘éﬁ fga@%éjgféstehﬁé of M S{S F"i’gﬁlﬂe@ms the

'n nega ive sa ate gel spots were
westetarilof datd LBITTQ anbntitMRB-8 antiddyl orTe porotadiand diseased tissue

sampy dis et s hMRBL B Gebenl Pl PR HIseRare 2ppEldl amples
andme?e‘ctlb@mhé%&%%l ABpenix BssudiTeisedvée st BBHa4@ show that

CE and proteins were transferred to
the MRH’{Boaa’IId MRﬁé 4rmntﬂuzemeref markaskyt exore Bbyndamtn appendicitis than in

St techni ques with chem | um nescent
norralg @@Q‘? 9%5.‘8? c Mark Western Standard (Invitrogen)

was used to determ ne nol ecul ar weight. MRP-8
[00719)al QERVatedSérum 1@velSaftMREr8/14 Patiefts With Acate Appelndlmtls The

hlgrgpérﬁ%lggog:blgpmm I on,ab%éﬁé%ggégﬂp%%g@%ﬁ%g&gmg él% he appendix
led F%g@?g?'ﬁ% ﬁ‘%ggg)@oﬁh 4 I@\gélgg%%ér n®bf ’(H?J'sb}bd@l%tsf ér?dj other patients

ilution in

subb&y adnt(y@d@danouhe rsHBIYCThe, seBa mtedie couQc;te&bemrelst)'gewS banked
us e

anct 5 A A L s RS ¢ Bl B heasurec
usnrg‘é 'saﬁ&@ﬂch' RGIAEpdoifiefor it Eymplext fied (Vector,
-9500) in a 1:2000 dilution 1 n Uniblock. [0071] Serum

MRP- 8/ 14 Determ nati ons. Serum |l evels of MRP-8/14 vverg
[008Q} er fﬁah@m listsseram MRPn/14 levisriardSpatients as|dgtgranined by an

c 5 AL S G 5 g ron i

Cell Sciences, Canton MA. The amounts are given as fractions compared to an
average level for patients in the study without appendicitis. Note that all patients with
appendicitis show a fold-increase of MRP-8/14 over average normal levels. The
procedure was conducted according to instructions accompanying the ELISA
product. The sample numbers do not correspond to the sample numbers shown in

Figures 2 and 3 as the samples were renumbered.
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[0073] ldentification of Proteins Present in Appendi X
Ti ssue from Appendicitis Patients. A differenti al
wEembemssL anal ysis was perforned on depl et ed BET/US2005/026218
sanples with the goal of identifying proteins elevated
in patients with acute ap ﬁc tis. The analysis
i nvol ved conpari ng sanple nornal patients versus
patients with perforated appendi ces. Bl ood sanpl es
Sawple [obtained 1 medi dtel'y pplor to surgéry. A roFmetlon of
Numén ent CIHCA RP8"SBudy i s oné athqiogy present 13908 tlh Normal
abdom mmbneaihppendiitie rwemtld Adutegeipgndiatizd Was 4 ound t»so428
Bave|a nodmh Apppendi|x. Nor redrmand di seased) appendio®osos
LSS JiaRel Bppenaichsl [dUFrbdichurdl AgkRhlicitis VY 413 TN 5554904
R OU SO S0 ATRIORG T WS pLRorGtBdTREyNEEdRRO| 04 4 TOT TRE3g13

Y | !
Sapites WeLl Rodjoot Of e RIRIAIELIGS STTPtFS USTAUs0s0
e Bl i, T TOE T T ) T

IDU’I

S

=AWl . heofaa
I | v A3
f

il

_%Q,L& orFibl® perforated o 1 PEUAAtEd APV Sorosie T "4 o o 86

i°ndi gat qurnallﬁp@)’lr e 1B Mgd ﬁ%’te Men(ﬁ%gspd on % he nn}3 971489 )
B gure 1, EeHLARRY ecul|ar TARSTYF Apgendpling | g 3 3.83328
A pr ¢ xAdvencet ypaendicitis gdalrersairal Aprendisifis egpondli ng gaI1566665
41 cé wasApneatliviied byl MMDOAURORpPaRdicits posi t2 ve 3.205335
nzlentji fi cAppendiciti|ms nHdelraf@neiral dppendititic atl i on3 was| bas.etk24
wpon |sAvahded Appendiafis t|r yTranstnupst pppedidisitis NI| ET1 3 | NTIFHQY S48 1

=0 ] GHP DL MREEAREARIE SEQ | D, NO. 2], The
h pti d‘g%/arécg?i/\gg%\gﬁg tlo_the Wedesined reésidles || n3t8aE306
fi®l | gwi NnBERPORBTELL | d |s etramnoeal 6ppevBipitid 4 | ( GehiBank  4.54657
A€ c e g sAdyvanddd mippendle@i6 7/02) : Peddated ApSYCKIVEQL ER4 7.01877
Ay ETI IMEMQHWMBDTLWEM%ﬁ%WFLK 3 4.25998
KENKNERVT DTNADKGE Sharicrdl Mo pdRe TV SHERYHEGDEGE 6biH2
iy KPGLGER rmLaM‘p‘p?yl D NO 3] [ReHRl The MALDI 1 TOH (838679

bbxem! e vmaa) g7y g, /:\I-’- 937 as Mghimaft Was confTymed Dy hiRs

ratching—horecu 'H =d mgﬂgéﬁlé NS data, [ VRP-1#4
Bt ot gi n WEE@"'YTﬁP@’ h| gh bldabu‘% I trsi N tph); di seased 1682291

S@MPIE PORérma RGPy N TNE nor”ﬁbrm%@ﬂpl e pqol . 1] O0[/ 7] 128849
By ESEIER Rledabentitite 10 ahsriurdl Appdnareis € APRENTI X 5 338583
2aaabc. 'Nor?h'a}" py 9) ﬁ)”' ””Né'l’ﬁla’l" ebell(_.t Ol 1IVI'( -1_42_4I7g035

I
ghseased TSty on ant MR ant Thody s er oro4s
B and e oq_ppond: EHLSE gur o 4 snve [ndstiss
cn bl dNor@ak o from o norMMAng 11 dppeddicl+i0918438
Hot Hot 2 4.387589
29 Early Transmural Appendicitis 3 4.015013
30 Hot Transmural Appendicitis 3 2.460902
3 Normal Normal 1 0.594943
32 Hot Transmural Appendicitis 3 4.211086
33 Perforated Transmural Appendicitis 4 3835210
34 : Normal Normali 1 1.968859
35 Perforated Transmural Appendicitis 4 4,126198
36 Advanced Transmural Appendicitis 3 2.423726
37 Hot Appy Transmural Appendicitis 3 4.178647
38 Early Transmural Appendicitis 3 9.584398
39 Normal Transmural Appendicitis 2 2.835339

[0081] We have identified a protéin complex that is present in the appendix and
serum of appendicitis patients. Based on the western blot data, the presence of
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sanples. A 14 kil odalton band is present in every
appendicitis sanple. There is no detectable signal in

wo bwensssml sanples. This data confirns the pretBUS1005/026218
screen data and shows that the protei n i's an indicator

MRE TS FRasaendif BSOS oAV Bireltlt Wi 98Sse [Filhe At levels
of MFIRG/ 1@ iSseMffardl sredrRidEonappémdicitis QNI@ sresieR thht th|s increase
MRP-8. Figure 3 shows the western bl ot data using

is dugita mwa%da:-fpdb@ngn ofithese pm.-temfrcan@yaﬁe%a@@atrppa% w‘éﬂtratlon

a
of 3 i 2 BRSSEh GrectHichsaPoidB3ENY of thefbrotdihs b e
appondixaiseHPPieis dtudyt deraorstratbe sieatwdRPeB/N4li¢ atusefulxlinicalmarker for
R e A Tt
- v
asspdigfdCyinh dEPqEe SUrRorRliatboific 1] (ke Bitdind 6 Power, C. et
al., peb4vand 2@ﬁﬁewﬁbcépoﬂediddtetchen of tie maleaifle WRfecgs of patients
endi x .| d us to exanmine the MRP-8/14 |levels in
navigaile

PpPﬂ'&g'E 'Batients and other patients
subsequent|ly added to the study. The sera were

0082 | eekampie 20Haptoledin.. banked and anal yzed after
: %ﬁe di seasdgest atus was known. MRP-8/14 | evels were

neasured using a sandwi ch ELI SA specific¢ for th
[008HmpI Hﬁl.ng[@ge;%$om@o$¢ée&n of sering apH AP %/tﬁéuﬁe‘O’@Id@e’m'“ed

f t:] u t
that SiatgloP'is {Bluitetih Palb ARl pafie HpeAURRI ThE R subunit
of haptoglahin Geah eSpeciallyessefGhmiadter iMacreEmingaion time diseaee.

given as fractions conpared to an average |evel for

tie i U ' ut appendicitis. Note that
[Oogﬂ p&{ﬁ%ﬁ{?'éi%e%ﬁba@)émeﬁt is show a fold-increase of
VMRP- 8/ 14 over average normal |evels. The procedure was

[o085Induspedintscandsemnt eollettionlappenticitic tesgapidcegsinge2D gel
ELI SA product. The sanpl e nunbers g)?oznot correspond éo

anajyts @faﬁ‘?ﬁfa@t%ﬂ%%{ess%rﬁlé\%ﬁ and westara olot analyss gkextracte

appﬁg t?s% ?ndk‘%‘ 68 del éb&@ﬁ\%xéﬁ ey %xceﬁt that for the
ent a protein conplex t i S present in

westenevidi, >affa'my pwrfvemarﬂl -mppendiaptaglaebip{dRoeklasd, Ei3401-@72) was

bl. f VRP-
uset anipR0p Rudtien incG RR g Seblor dr brivarhapibaia anddne
secEHHér@eerBbGy waRVsaroxiabs&BRtiFaBYit IgG %I@#I)”Bfﬁﬁlﬁ/ punf ied (vector, pi-

predictive of appendicitis. W presune t
1000n ér @ds%000 dilution in uniblock.

[0086] RESULTS

[0087] Identification of proteins present in appendix tissue from appendicitis
patients. A differential proteomic analysis was performed on depleted serum
samples with the goal of identifying proteins elevated in patients with acute
appendicitis. The analysis involved comparing samples from normal patients versus
patients with perforated appendices. Blood samples were obtained immediately prior
to surgery. A normal patient in this study is one that presented with abdominal pain,
underwent surgery, and was found to have a normal appendix. Normal and diseased

appendix tissue was collected during surgery.
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IS due to increased production of these proteins from
system c neutrophil infiltration of the appendi x and
w@omsisys di rect nmucosal production of the proper/ns2005026218
t he appendi X itself Thi s st udy denonstrates that
S a ful clini mar ker_for
[008] o nEi PigteOmiG senToBth WSS SPBTATE RSB AdiTmalgamples with
a pdbes F%eﬁbfcft%r%;bléé |u¥|n@3t%0dlﬂ¢e$‘§|dﬁaﬂ Ele%%ﬁﬁéie(‘sié |F$gure 5

our wo was confirned finding of Power,
shows the 2@qzroﬁ|edofznotelnm@alvmﬂo@w@um@emmd@f lgﬁ. %I"d albumln

I I f
Corf kRN GrrBeh 5 Be8iwREbhAPA e 24 6 A Brviops rence
indid&tedtnh & |ngr§BBO£@ APSPT7EERe Qfotéﬁf mrgemedompermfas idiigpesstied with
we determ ned that haptoglobin is upregulated in

tfypﬁ&tﬁ%@%awqubh&/lﬁlema Endihe resultingr aﬁamss%\tﬁﬂh@ fgHowing
S€q s%?%%u g PeVYTE thrN'?'gggg@M %Sc%tg?]f) ﬂ\%@ﬁﬁw AND

AVGIEKtﬂBSE{/QDBG]CBfEBEWhGWEF@IBﬁSEQ IdQ:67h The sequences
appendi citi.s tiSsu sin 2D gel I

wer GBS P S BT hiSeBR. Fhe sBARbIGE By rsogooi

pre&ﬁgéﬁ(@@rfbm&é&s&dnl RGP A0S JUPRA RNABSEM \bmlthe tryptic
above 1 n Exanple 1, except that for the western bl ot

fragafentaiungepinedf i ed anti - human hapt ogl obi n ( Rockl and,
600- 401-272) was used at a 1:5000 dilution in 0.5x

oo, P ARV GRS SRER I PPl Hensu

YQ%IK{\IN{“KBRTEIGD‘G\gﬂTICI\kIKKQIWIMKAVGU}G)PEGEA;)DGO@IKPPEIAHGYVE
11 utl on I N un

H_smxmwxmaf%Béwﬂﬁ\i@%@@&%?ﬁBi@%émvsi%éNPANPv
QRI&WEB&%WW GARRA dﬁﬂllﬁlc.{T’f‘Gﬂ‘l*LflIQE@JWLEJTTRKNL‘F‘ENHSENATAK

SI'S Was | eted serum sarrp es wmt
DIAPITE TUYMGHKIKQLYEIEKYYL HPN SOVDIGLH(NGKYSUNE RUMRIGLESKDYA

ev eGSR GRRAN £t s VR MR QA Sy peraPrsPy

GV@YPILINEﬁWFQfA&EMQKMEMC@(@A@SW\MD@EE@WATGlLSFDKSCAV
btai ned i nmediately prior to surgery. A nornmnal

AEYﬁVYé/ﬂﬁVTSIQWVé/@‘EU N BERdDNAE]pr esent ed with

abdom nal pain, underwent surgery, and was found to

[0096)'€ RiglPL @Bsiho@\f’sptﬂgq%'-di%ﬁ%'na?@l@cgbﬁﬁéﬁe@% profile comparison

between diseased and normal appendix tissue proteins. Two spots, AP-91 and AP-

93, were analyzed by MALDI-TOF and positive identifications were determined. AP-
91 protein was determined to be identical to AP-77, haptoglobin-aipha.

[0091] Elevated haptoglobin in diseased appendix tissue. In order to confirm the
presence of haptoglobin in diseased tissue, an anti-haptoglobin antibody was used in
western blotting of tissue extracts from individual normal and diseased appendices.
Figure 7 shows the western blot data from 6 normal and 6 appendicitis samples.
Nearly every sample contained some level of the 38 kd beta subunit, however, there
appeared to be an elevated level in cases of appendicitis. A >20 kilodalton band is
present in every appendicitis sample and absent from all of the normal tissue

samples. This data confirms the proteomic screen data and shows that the protein is
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appendi x tissue was coll ected during surgery.[0088]

The proteom c approach was to conpare a pool of 4
woznoai2ssanpl es with a pool of 4 appendicitis BENPS®85/026218

usi ng two-di nensi onal el ectrophoresis. Figure 5 shows

the 2D profile of proteins analyzed from serum

an indiepter of diseapgd appendixiisae. T Alphei sbwnBhardugherapecificity

S ornmed and the nost obvious difference is
tharlgﬁ‘l(% %%Y?nggﬁhftﬁ gure 5B as AP- 77. The protein in gel

spot AP-77 was digested with trypsin and anal yzed by
[0092)L DI Exampléd3c Methabtafridentifying moldesldsusingfiuid samples.
foll ow ng sequences: TEGDGVYTLNNEKQW NK [ SEQ | D NO 4]

d AVGDKLPECEA KPPEL AHGYVEHSV, SEQ I D NO 5],. .Th
100845 MOTERS LG RSATR Aok &GP 5. CECIBEOF Wpdle blobd,
sermﬁpbugﬂbgm.an ThéRRn§Res aRCwhole B1asd esllehika fidhe AU patients
(CGenBank Accessi on Number NP005134) is shown bel ow

imngdiatetyrriantg @ni aprengdgaions Thederadmeas ajopgpd on ice and
traW@ELEME%YM%PbWK%V%éﬁWW%VQ 3000 rpm for

15 nhidGEss/ PladipK KE N kdefEikicatyEphinEgHK Pah dtHelY gentainer
HSVRYQCKNY YKL RTEGDGVYTLNNEKQW NKAVGDKL PECEAVCGKPKNPANP

V , . . . .
[0094]) | HPPRREASEPIRG-RAARRRRASEIORYL ? REEAPL § Faslad\RisBRNRI
app&idicitis_(AP) or non-elg)pendicitis I&\IAP . The classification is based on clinical

DI APTLTLYVGKKQLVEI' EKW.HPNYSQVDI GLI KLKQKVSVNERVMPI CLPSK
evalbgtion, pathology, or both as known in the art. For cases of appendicitis, the

clingdEOAltioN 16 A6 Ehirabdzed A¢-Eie peifordtel rabr ot bted”

GVQPI LNEHTFCAGVEKYQEDT CYGDAGSAFAVHDLEEDTWYATG LSFDKSCA
[0095]AE Y TN EMpH: £ UK | paitibin{sSkr@ dpfioatiy poolle@GiHd difAdedrieto

6 shaows the two-di nensional el ectrogrgqc)al;e& s profile

aliqegiep &intienalr & RRRIAD @iidelse fregird TR ARIP reppYnariectadeqraronents
sucE;a%ml'&%_diFé\f_‘éthQ&hﬁ\ abbrid. SiAtaAl: thedsaniFies f@@?WEatients are

and positive identifications wer
optideaky pooled . andRdivided imtocliglotswaith dptienatitreatmeot toeremove the

identical to AP-77,_ haptoglpbinsalpha. [0 El t ed
sor R ebEaeea e LR B8 A, SePblnd PR Skt e
proéé&%fehriﬁ‘atilﬁ\ilaf grmnee of haptoglobin in diseased

ti ssue, an anti-haptogl obin anti body was used in

western blotting of tissue extracts from i ndividual .
[0096] naNeéhdh%Iipf?@%ge@'%'ﬁﬁeﬂfd‘i\E ad NAG seapies arsgaghaubjected to

Moﬁ@%ﬁé@n@ 981 S8t FodHAEi8 RAKTNN AHe GreRRENELGitd bfeach sample
type are compared with respect to the presence, absence, and relative expression
levels of proteins. Preferably, one detects a signal corresponding to a protein derived
from an AP sample that is either absent or expressed at relatively lower levels in a

NAP sample. Further characterization is performed for such an AP protein.

[0097] The further characterization can include partial amino acid sequencing,
mass spectrometry, and other analytical techniques as known in the art. A full length
clone of the gene corresponding to the partial amino acid sequence can be isolated
and expressed as a recombinant protein. The recombinant protein can be used as
an antigen for detection. Alternatively, a partial or complete recombinant protein can

be used to induce or otherwise generate a specific antibody reagent, polyclonal or
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Nearly every sanple contained sone | evel of the 38 kd

beta subunit, however, there appeared to be an
webmeaizmss | evel in cases of appendicitis. A >2BCT/US2005/026218

kilodalton band is present in every appendicitis

f | |
mongiiieg o herpin i a2Ba b e S i eieeting of affiihinapatient so
as t@3fH muppendiads &bgnaé.@wo@mtﬁﬁétudrmh m@@h.mo@cﬁm be

appendlx tissue he al pha subunit has hi gher
empiopad iniapipepdiditiendiagBOYt a subunit. [0092] Exanple 3.
Met hod of identifying nolecules using fluid sanples.

003105, A 1 N PR g SaiBl e e

are vvhol e bl ood collected fromhunman patients
[0099redTias et gapmier atecaliectedfesrd @ppenyicitish@ R @ memappendicitis

(NAB) BafieRs Prlfrashoweliasel BichpRmdig AP NOBGsses
sampis are sptiinafy pobledssPas o %&@é}a&eﬁﬁw ﬁ&sd@’pé& lHr I2RANAP tissue

I'nt o anot her cont ai ner 094] Upon performng
poohJheriRR @andrAP dispue isamp eSsar@l m useéﬂda%ng SIQHWQw@f isolation of

o BRBA L AT AR AP AN Sefd R 0 aro maitans

sepaﬁitéw|a®n@Wse@rfobﬁtépaatldmowDNA.the art For cases of
appendicitis, e clinical condition is also

oo LR Sl BB oS B BTG )

cDr\HQ%r%ﬂ{ %%tf@n‘é'll?%&dhﬂé& hé BBRSbrER) |°s‘iﬂ=?§téd’ soasR8GERDve

al I quUO IS trea so as to renove sel ected corrponents
undssicablacoastitubotsi sschaasdhigblyued ahdanti spec@sanchspeyc;les axpressed

bott R ieeeed £50 APTBRG RPErEAITP BT 1y e RERESHipilde those
desEAERY By BoRak &t aﬂeh@@ti?dnﬁ(ﬂﬁi’émﬁé‘ﬁﬁM &Y &f ooy the AP
sanpl es and NAP sanples are processed in a simlar

manner . [0096] Next, the gool ed aliquots of AP and NAP
[001041p1 Ueor genekationsefiihe subHaction liksaph, PERANANGEsgisolates, and

squéﬁﬁég %Q%ﬂsﬂléneassc& anhg dIB DEnch‘Slffe??rmatllﬁ Rbressed in

sanpl e type afe conpar respect
the diseasacenditibacUsing raaktcular diclogy mcpnmnespone selelcts cdndidates

roteins. Preferably, e detects a signal .
for (gPMBH AP SOTLOLA BB CRETTDRIE PROBIASUD A gipgFin s then
useﬁ%tad §nl"i’gér{"'\%rr d@?&‘ﬁ% Nteﬁ?éﬂﬂ&?séf aftfal of t8kipt&tb Yet&WBinant
l'evel s in a NAP sanple. Further characterization is
proteér €an hedisedrto mdm:eam ottt:ver;wlm generate a specific antibody reagent,
polyclonal or monoclonal. The antibody reagent is used in the detection of antigen in
a patient so as to aid in appendicitis diagnosis. It is envisioned that a combination of

antigenic molecules can be employed in appendicitis diagnosis

[00102] Example 5. Method of appendicitis diagnosis by evaluation of plasma

sample viscosity.

[00103] Whole blood is drawn from a suspected appendicitis patient immediately
prior to appendectomy. The specimens are placed on ice and transported to the
clinical lab. The blood is processed by centrifugation at 3000 rpm for 15 minutes

followed by separation of plasma from the sample by pouring into another container.
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[0097] The further characterization can include
partial am no acid sequenci ng, mass spectronetry, and
wordenissal ytical techni ques as known in the apeT/U$005/026218
fuII Iength cl one of the gene corresponding to the
am no aci d sequence can be isolated an

[001%r éa,@r@w the siep &f BRENMG DS SRFIRieh areral v%@éﬁwﬂhaﬁﬁpect to
vnsc% &e mﬁ?ﬁ pgcb’éﬁgsﬁl Ve ntjfbrltlsd gﬁb&h%tely 80% of

vely, rtial or complete rec
samptast @rrespanding tosgppendicitisdeasesatenaeistraié ergasest vseosty,

CIfIC antl ody re onal, or nonocl onal
whek Byl e 0 6% rasfe T B i GAREGRrERRG to non-
appé‘r‘iﬁlbl% '&abé‘s ae%hbﬁﬁfe |ﬁ@re%%e8 Qigtiodity.Nt %Frftﬂéd 'tﬁ‘éttthé degree of
di agnosi s. A conbi nation of antigenic nol ecul es can be

increageidoyischsity capmendlatetwith tesspvesisof JuBe|citdanpl e 4.

Met hod of identifying nolecules using tissue sanples.

99, . 1i I f i-CldJS
[00%0%% E’%‘ﬁgbé@%gégu hfeéwt?f:gn %&1’95%‘8 G:d Wﬂk@%p@#%rr\g tfdn or by
usnnbft@ci}imqae@knwh hetrm‘o?e rﬁbn@xaﬂ@eﬁé’&mhbﬁﬂatkmsempnlary

es are optionally poo s to.genera
VSCPW@M usha Gaknpts Do 9B apBoP e ket s Haigkker MA, et
(?@?ue sanpl es are each used as a source for isolation
"0 otal RNA and/or nRNA. Upon isolation, the AP-RNA

and NAP-RNA are nmi ntai ned separately and used for
[oomﬁepaﬂae prasente obivereasry vstositydniplasmea may be psedjn i s

tar 0By CERRefe B esaRor et ane it ekl of the
foIIoWﬁ%tpﬂ@'sﬁ;@I 8garhatiADY¥EMpREE Bidodldoring (DBC) wittrdrawithatit
redundant species and species expressed both

dlffaran%alstéra'saémaﬂdAhmmutgafmegrapéxé% ).cabgqgmipgkultrasonography,
i ncl ude those described by Bonal do et al.
and %@%@%% Dei chmann M et al. (2001). [00101] Upon
generation of the subtraction library, one anal yzes,
[00107]| alksefeserdtesdhormgbout théd appliedtion doeexampleeppliicatiags,

C dlfferentla.ll sedlnth di.sease.
pateriscty GAETLAOTHMSISoRt BEOBOSNERPY GG Bereid (b iheir
entn?r—ﬁie§05§ tHGURW |ﬁéﬁ/ﬁﬁ|ail9'indo$|§@rﬁ'téd1§ Pefé?@?fcésﬁd Pie &lteft each

partla or conplete protein. Suc rotelnlsthen

referermg iaat aot mwngléterﬁwthdaeéhaqlwrem his paplicAtion, a
partial or conplete reconbinant protein can be used to

att i b y( .t ”
[OO‘i(ﬂﬂ Wr%rr% gﬁ% Ona?ogﬁ'ﬁ nog?rﬂﬁﬁgé‘é} do?naﬁar[kfe'go, 3r¥comprising” are
used eh@g@nt they are ¢o bierntehsreted as specifyirig thet prgsandanof the stated
features, integers, steps, or components referred to, but not to preclude the
presence or addition of one or more other feature, integer, step, component, or

group thereof.

[00109] The invention has been described with reference to various specific and
preferred embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and
scope of the invention. It will be apparent to one of ordinary skill in the art that
compositions, methods, devices, device elements, materials, procedures,
techniques, and embodiments, and variations respectively thereof, other than those

specifically described herein can be applied to the practice of the invention as
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a patient so as to aid in appendicitis diagnosis. It
is envisioned that a conbinati on of antigenic

wondoeowses can be enpl oyed in appendicitis di apeDEE®05/026218
[00102] Exanple 5 thhod of appendicitis di agnosi s by

orosgpptsclase e A nup B Snsimenenar al fown

fu ndtﬁﬁﬁﬂé@ﬁéién&rér@ﬁnfeﬁdéﬂ e Bé%‘hfc@mpasgé@ by RREiei insttionl Whenever
pl aced on ice and transported to the clinical Iab The

a rappe daidisslosedcalbsehranges and indivigual wues armoiptendasd todte
encérgiﬁ,g%&%y %ﬂi\)eﬂi’i@rq MotXb Iﬁ'ﬁi‘téﬁ‘b fthé’éﬁi%%gﬁ%@?‘&mosed

uren 0 anot’her contai ner

inclhing ragytslhewmtiﬁnh@firmugs og exémpliedipl ibe speeification,avieidh are
with respect to v COSI{ I ncreased viscosity is

givenRy WﬁYiW@Xémpé?pﬁ%iBPE? 'Y’E't atiRBor oxi mat el y 80% of
sanpl es corresponding to appendicitis cases
denonstrate increased viscosity, whereas approximtely
none to |l ess than 5% of sanples corresponding to
nonappendi citis cases denonstrate increased viscosity.
It is noted that the degree of increased viscosity can
correlate with the severity of appendicitis. [00105]
Vi scosity neasurenents can be conducted by visua
observation or by using techniques known in the art.
For exanple, a Coulter Harkness capillary visconeter
can be used (Harkness J., 1963) or other techniques
(Hai dekker MA, et al., 2002). [00106] The presence of
i ncreased viscosity in plasma nay be used in
conmbi nation with other diagnostic techniques, for
exanple with one or nore of the follow ng: physica
exam nation, conplete blood count (CBC) with or
W thout differential, urinalysis (UA), conputed
t onography (CT), abdom nal ul trasonography, and
| apar oscopy. [00107] All references throughout this
application, for exanple publications, patents, and
pat ent docunents, are incorporated by reference herein
in their entireties, as though individually
i ncorporated by reference, to the extent each
reference is at not inconsistent with the disclosure
|n this application [00108] Where the terns
“conprise", "conprises", "conprised', or "conprising"
are
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used herein, they are to be interpreted as specifying

the presence of the stated features, integers, steps,
wmeoocomssnents referred to, but not to precl udsCt/tig2005/026218

presence or addition of one or nore other feature,

I nteger, step, conpone t hereof. [00109

The ignventi og hasn.geenq%iggghsgggg%th refere%ce to]

vari ous specific and preferred enbodi nents and

[001103 NPASMISAd EPaRErHol MK. Basu4l dafﬁﬁﬂoteaﬂ@raﬁh%@l@brtdﬁﬁflamﬁmtlon

vafiations and nodifications may be made whi |
througheutrthe intastinal trachd&Ewpp @a%imergemde@atqlﬁ@w 14:1
invention. It will be apparent to one of ordinary
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roce ures techn
conﬁdératiﬁhedﬂ)tgﬂmsﬂgaﬁ'ldﬂliﬁrﬁﬁ44)ns respectively thereof
ot her than those specifically described herein can be
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dlseeéeerchmfe%tdw M etfr] Aﬁférrc&ﬁ‘?)‘d[]rrfdl'@)‘FGa‘%ﬂ@bn%ﬁdI@g?H@QQS
are intended to be enconpassed by this invention.

94(VW&3d0et. a range is disclosed, all subranges and
i ndi vi dual val ues are intended to be enconpassed. This

[001 ﬁ!cl Nn%gt DR rW%t £ @ndéh’%t REvi B% z{rﬂ@leegbé?%dg? FErﬁussuon the

ose I'ncl u |ng an draw n

optlﬁmﬁmmerépaatlo gbatlhlethqmeatineratdf @nohmvbldaslease@ Agmm Rharmacol
wa exanpl e and not of |imtation. REFERENCES

The[@é@ib 6:836{ and E, Fagerhol MK. Faecal calprotectin: a
mar ker of inflanmmation throughout the intestinal

[OoifﬁCtArrEHBQ%l“]\/I@Rhél‘éﬁm eyaoiftRRRIA BEI§E: F&4Biumann H,
11] Ahlqui st DA, G lbert JA. Stool markers for

Ceup@leos dbt 2005 driaptoglebin dempess eodetoxin-indusad inflangmptosy effects

ooty g bt ittinok A4 | St ory bove

di sease activity tests?. [Letter] American Journal of
[Ooﬁﬁt rlergeermlsxgye E9Seideivhabn M, Bég’é} HG T[rﬂ@!sﬂ:aﬂe df\nmtetIEUkm 6,

"ijmi Revi ew art]jcl I|n|?
myql@mrgat%pfqteném Ct'i?@PH]b%Bf‘?tE'n P}, Angigndotoxin plasma
vl 315 i s SPEYTR FREDRRR A sfse mer @20
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47(4):237-44. CLAIMS 1. A nethod for diagnosing
appendicitis in a patient conprising: identifying at
| east one synptom of appendicitis in said patient; and
identifying the presence of at |east one nol ecule
differentially associated with appendicitis in a fluid
or tissue sanple of said patient; thereby diagnosing
appendicitis in said patient. 2. The nmethod of claiml
wherein the patient is not known to have an
interfering condition associated with the presence of
said nolecule in a sanple of the type in which said
nol ecule is identified. 3. The nmethod of claiml
wherein said interfering condition is selected from
the group consisting of recent allograft; septicem a;
meni ngi tis; pneunoni a; tubercul osis; rheumatoid
arthritis; gastrointestinal cancer;
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i nfl anmat ory bowel di sease; skin cancer,
periodontitis, preeclanpsia, and AIDS. 4 . The nethod
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identified.y. i ne nethod of claim1 wherein the
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10. The nmethod of claim 1l wherein said synptom of

appendicitis is selected fromthe group consisting of:
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acconpani ed by sl eepi ness; nausea starting after onset

of pain; vomting starting after onset of pain;

vom ttlhegetﬁ,cwagﬁasihg@pbﬁnﬁu@ttnsgmeandcmtm pation; snall

stools Wi th nucus; diarrhea; inability to pass gas;
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inflammatory bowel disease; skin cancer, periodontitis, preeclampsia,

and AIDS.

4. The method of claim 1 wherein said fluid is blood.

5. The method of claim 1 wherein said fluid is serum.

6. The method of claim 1 wherein said molecule is identified in tissue of
said patient.

7. The method of claim 1 wherein two or more molecules differentially

associated with appendicitis are identified.

8. The method of claim 1 wherein the presence of MRP-8/14 is identified.
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Pl asm nogen Activator Inhibitor-1 , fatty acid binding

proteins, nuclear factor kappa beta (NFKB), specific
wa@ppendisss ant i gens (HLA-DR), inflammuati on assoepCEHUSI0S/026218

antigens, and nucleic acids coding for any of the
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identifying at |east one of sai
proceé“saﬂt‘PE%PG'@iafg:ld%’Btf@ﬁni ng a second fluid or tissue
sanple froma second patient, wherein the second
patient has appendicitis;oDtaining a third fluid or
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met hod, of cl ai m 14 wherei npsa%d sanplggwc?i\y?%si'%'o%dﬁd '?gfeased
The nRlATHP WECRI Y m 1 wherein said identification of

said nolecule is perforned by detecting a nucleic acid
sequence coding for said nolecule in said sanple. 17.
Alnet fibe method dé etaimyl whersimat kst avel bzmptcﬁﬁé bfhppendicitis

bt ai AHGeRtbs i EIERoUEG, oi ural ity of patients who

are under goi ng

12. The method of claim 1 wherein the presence of MRP-8/14 or
haptoglobin is identified and in addition at least one second molecule is
identified selected from the group consisting of: unique structural
proteins of the gastrointestinal tract, stress-related inflammatory
mediators, immunologic factors, indicators of intestinal bacterial flora,
Plasminogen Activator Inhibitor-1, fatty acid binding proteins, nuclear
factor kappa beta (NFkB), specific appendix antigens (HLA-DR),

inflammation associated antigens, and nucleic acids coding for any of
the foregoing.

13. The method of claim 1 also comprising identifying at least one of said
molecules by a process including:

obtaining a second fluid or tissue sample from a second patient,
wherein the second patient has appendicitis:
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surgery for suspected appendicitis; determ ning during

surgery whet her each said patient has appendicitis or
wmoedop/083es anal yzi ng sai d sanples for the presercBUS008026218
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appendintaihing. d third' i ' ' lofhi
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identified in plasma. 2 1. The nethod of claim 20

wher ei n farrpl es of blood are also taken from said
pat i eRN@YZHHSid sesppd anddhird samplas scas to detegt asnaleotle
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of cl %i B1 17 wherein the nolecule differentially
associfdfed with appendicitis is selected fromthe

group consisting of unique structural proteins of the
gastrointestinal tract, stress-related inflammtory
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(HLA-DR), inflammation associ ated anti gens, and
nucl eic acids coding for any of the foregoing. 23. An
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ol anc bR o £inbRin SO 1 AT SRR A0 said
in a iemtfieationoof saigatdlecule useréartrast iafarhiavinbeological assay
appenai citis, said device conprising: a first antibody
speci P¥®o said nolecule; a support for said first

anti body; neans for contacting said first antibody

with said sanple; and

15.  The method of claim 14 wherein said sample is blood.

16.  The method of claim 1 wherein said identification of said molecule is

performed by detecting a nucleic acid sequence coding for said
molecule in said sample.

17. A method for identifying a molecule differentially associated with
appendicitis, said method comprising:

obtaining a from each of a plurality of patients who are undergoing
surgery for suspected appendicitis;

determining during surgery whether each said patient has appendicitis
or not; and

analyzing said samples for the presence of a molecule differentially
associated with appendicitis.
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nmeans for detecting binding of said first antibody
with said nol ecul e.24. The device of claim 23 wherein
wa@e a00d/0iisest anti body is an anti body to MRP-8/ 1BCT/RS52005/026218

The device of claim23 wherein said first antibody is
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of claim23 which is a lateral flow device conprising
inlet means for flowng a liquid sanple into contact
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The device of claim 23 also conprising a housing. 30.
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patients who have appendicitis is determined compared to the amount

of said molecule in plasma of patients who do not have appendicitis.

22.  The method of claim 17 wherein the molecule differentially associated
with appendicitis is selected from the group consisting of unique
structural proteins of the gastrointestinal tract, stress-related
inflammatory mediators, immunologic factors, indicators of intestinal
bacterial flora, Plasminogen Activator Inhibitor-1, fatty acid binding
proteins, nuclear factor kappa beta (NFkB), specific appendix antigens
(HLA-DR), inflammation associated antigens, and nucleic acids coding
for any of the foregoing.

23.  Animmunoassay test device for detecting the presence of a molecule
differentially associated with appendicitis in a sample from a patient
suspected of having appendicitis, said device comprising:

a first antibody specific to said molecule;
a support for said first antibody;

means for contacting said first antibody with said sample; and

means for detecting binding of said first antibody with said molecule.
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The device of claim 23 wherein said first antibody is an antibody to
MRP-8/14.

The device of claim 23 wherein said first antibody is an antibody to
haptoglobin.

The immunoassay test device of claim 23 also comprising means for
lysing cells in said sample.

The immunoassay test device of claim 23 which is a lateral flow device
comprising inlet means for flowing a liquid sample into contact with said

first antibody.

The immunoassay test device of claim 27 also comprising a filter for
filtering serum or plasma from a blood sample.

. The device of claim 23 also comprising a housing.

The device of claim 23 in the format of a dipstick or a cartridge.

A kit comprising the device of claim 23 and instructions for using said
device.

A method of detecting the presence of a molecule differentially
associated with appendicitis comprising:

a) contacting an immunoassay test device of claim 23 with said

sample; and

b) reading the results of said means for detecting binding.
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