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(57) Abréegée/Abstract:

Provided herein are methods, oligonucleotides and peptide nucleic acids, compositions and Kits for predicting a subject's response
to treatment with activated protein C or protein C-like compound or susceptibility to major organ dysfunction or susceptibility to an
iInflammatory condition. The method generally comprises determining a genotype of said subject at one or more of polymorphic
sites In the subject's protein C gene selected from one or more of the following: rs20069915 and one or more polymorphism sites
INn linkage disequilibrium thereto, selected from one or more of the following: rs2069910; rs2069916; rs2069924; rs2069931;
rsl/799808; rs2069920; and rs6/14364 and may further involve comparing the determined genotype with known genotypes for the
polymorphism that correspond with an improved response to treatment with activated protein C or protein C-like compound or
correspond to susceptibility to major organ dysfunction or susceptibility to an inflammatory condition. Also provided are methods of
treating subjects with an anti-inflammatory agent or anti-coagulant agent based on the subject's genotype.
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(57) Abstract: Provided herein are methods, oligonucleotides and peptide nucleic acids, compositions and kits for predicting a
& subject’s response to treatment with activated protein C or protein C-like compound or susceptibility to major organ dysfunction
N O susceptibility to an inflammatory condition. The method generally comprises determining a genotype of said subject at one
& or more of polymorphic sites in the subject’s protein C gene selected from one or more of the following: rs20069915 and one or
& more polymorphism sites in linkage disequilibrium thereto, selected from one or more of the following: rs2069910; rs2069916;
e\ 1$2069924; 1s2069931; rs1799808; rs2069920; and rs6714364 and may further involve comparing the determined genotype with
known genotypes for the polymorphism that correspond with an improved response to treatment with activated protein C or protein
C-like compound or correspond to susceptibility to major organ dysfunction or susceptibility to an inflammatory condition. Also

provided are methods of treating subjects with an anti-inflammatory agent or anti-coagulant agent based on the subject’s genotype.
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PROTEIN C rs2069915 AS A RESPONSE PREDICTOR TO SURVIVAL AND
ADMINISTRATION OF ACTIVATED PROTEIN C OR PROTEIN C-LIKE
COMPOUND

FIELD OF INVENTION
The field of invention relates to the assessment and/or treatment of subjects with an

inflammatory condition.

BACKGROUND OF THE INVENTION
Recent studies have demonstrated a relationship between genotype and response to

pharmacological therapeutics (ie. pharmacogenomics). Genentech’s HERCEPTIN® was not
etfective 1n its overall Phase III trial but was shown to be of therapeutic benefit in a genetic subset
of patients with human epidermal growth factor receptor 2 (HER2)-positive metastatic breast
cancer. Stmilarly, Novartis GLEEVEC® is only indicated for the subset of chronic myeloid
leukemia patients who carry a reciprocal translocation between chromosomes 9 and 22 (i.e. the
Philadelphia chromosome).

The septic inflammatory response involves complex cross-talk within and between the
inflammation, coagulation and apoptosis pathways. Homeostatic imbalance of these and other
counter-regulatory pathways can lead to altered clinical outcome in subjects with inflammatory
conditions such as severe sepsis. Naturally-occurring genetic variation in human populations is
one mechanism that can induce such a response. Furthermore, the genotype of an individual has
been demonstrated to predict clinical outcome with respect to various inflammatory and infectious
phenotypes (ARCAROLI J ef al. Shock (2005) 24(4):300-12; SUTHERLAND AM et al. Crit Care
Med (2005) 33(3):638-44; WATANABE E et al. ] Trauma (2005) 59(5):1181-9; GORDON AC et
al. Shock (2006) 25(1):88-93).

The human Protein C gene (PROC) maps to chromosome 2q13-q14. A representative
Homo sapiens PROC gene sequence is listed in GenBank under accession number NM 000312
(GI:109389366). PROC encodes a precursor protein consisting of 461 amino acids. Protein C is
synthesized primarily in the liver and secreted into the plasma where it exists in its inactive form
until it 1s cleaved by the thrombin:thrombomodulin complex. Activated Protein C (APC)
modulates the coagulation cascade by inactivating coagulation factor Va (WALKER FJ. et al.
Biochim Biophys Acta (1979) 571(2):333-42) and coagulation factor VIIIa (FULCHER CA. et al.
Blood (1984) 63(2):486-9). APC also attenuates the synthesis of plasminogen activator inhibitor
type 1 (SERPINE1) (VAN HINSBERGH VW. et al. Blood (1985) 65(2):444-51). .

APC demonstrates anti-inflammatory activity through binding to the Protein C Receptor
(PROCR) to activate the Factor 2 Receptor (F2R or PAR1; RIEWALD M. et al. Science (2002)
296(5574):1880-2). F2R 1s a G protein-coupled receptor whose activation decreases downstream

NF«B signaling and subsequent TNFa, IL1B, and IL6 expression (GREY ST. ef al. Journal of
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Immunology (1994) 153(8):3664-72; HANCOCK WW. et al. Transplantation (1995) 60(12):1525-
32: and MURAKAMI K. et al. American Journal of Physiology (1997) 272(2 Pt 1):1.197-202).

APC also decreases neutrophil adhesion to endothelial cells, decreases neutrophil chemotaxis and

decreases apoptosis of endothelial cells and neurons (GRINNELL BW. et al. Glycobiology (1994)
4(2):221-5: JOYCE DE. et al. J Biol Chem (2001) 276(14):11199-203; STURN DH. ef al. Blood
(2003) 102(4):1499-505; and LIU D. et al. Nat Med (2004) 10(12):1379-83). Accordingly, APC
has been implicated as having a central role in the pathophysiology of the systemic inflammatory
response syndrome and the inflammatory sequelae arising from sepsis.

Decreased plasma levels of protein C are observed in association with the inflammatory
response arising from sepsis, major surgery, or shock (GRIFFIN JH. et al. Blood (1982)
60(1):261-4; BLAMEY SL. et al. Thromb Haemost (1985) 54(3):622-5; TAYLOR FB. et al.
Journal of Clinical Investigation (1987) 79(3):918-25; HESSELVIK JF. et al. Thromb Haemost
(1991) 65(2):126-9; FIINVANDRAAT K. et al. Thromb Haemost (1995) 73(1):15-20; and
FAUST SN. et al. N Engl ] Med (2001) 345(6):408-16) and 1s related to poor outcome
(LORENTE JA. et al. Chest (1993) 103(5):1536-42; VERVLOET MG. et al. Semin Thromb
Hemost (1998) 24(1):33-44; FISHER C]J. Jr. and YAN SB. Crit Care Med (2000) 28(9
Suppl):S49-56; YAN SB. and DHAINAUT JF. Crit Care Med (2001) 29(7 Suppl):S69-74; and
LAY AJ. et al. Blood (2006; Epub ahead of print). The expression of endothelial cell proteins
such as thrombomodulin and protein C receptor (PROCR) is also impaired by pro-inflammatory
cytokines and thus may also serve as a mechanism by which Protein C function 1s abrogated
(STEARNS-KUROSAWA DJ. et al. Proceedings of the National Academy of Sciences of the

United States of America (1996) 93(19):10212-6).
| Therapeutic agents for severe sepsis often target one or more of the pathways intrinsic to
inflammation and infection. In particular, XIGRIS™ (drotrecogin alpha activated, activated
protein C, APC) having anti-inflammatory, anti-coagulant, pro-fibrinolytic and anti-apoptotic
activity, has been observed to decrease 28-day mortality in both experimental sepsis models (LAY

AJ et al. Blood (2006; Epub ahead of print) and in the Phase IIl PROWESS severe sepsis trial
(BERNARD GR. et al. New England Journal of Medicine (2001) 344(10):699-709; MACIAS WL
et al. Crit Care (2005) 9(Suppl4):S38-45).

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, methods are provided for identifying a

subject predisposed or susceptible to major organ dysfunction, the method comprising determining
a genotype of said subject at one or more of polymorphic sites in the subject’s protein C gene
selected from: rs2069915 and one or more polymorphic sites in linkage disequilibrium thereto.

In accordance with another aspect of the invention, methods are provided for identifying a

polymorphism in a protein C gene sequence that correlates with an improved response to activated

2
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protein C or protein C like compound administration, the method including:
a) obtaining protein C gene sequence information from a group of subjects
having an inflammatory condition;
b) identifying at least one polymorphic nucleotide position in the protein C
gene sequence in the subjects selected from the following: rs2069915; rs2069910;
rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and rs6714364;

c) determining a genotype at the polymorphic site for individual subjects 1n
the group;
d) determining response to activated protein C or protein C like compound

administration; and

e) correlating the genotypes determined in step (¢) with the response to

activated protein C or protein C like compound administration in step (d)
thereby identifying said protein C gene sequence polymorphisms that correlate with response to
activated protein C or protein C like compound administration.

In accordance with another aspect of the invention, kits and commercial packages are
provided for determining a genotype at a defined nucleotide position within a polymorphic site in a
protein C gene sequence in a subject to predict a subject’s response to activated protein C or
protein C like compound administration, the kit or commercial package may include: a restriction
enzyme capable of distinguishing alternate nucleotides at the polymorphic site selected from the
following: rs2069915; rs2069910; rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and
rs6714364; or a labeled oligonucleotide having sufficient complementary to the polymorphic site
selected from the following: rs2069915; rs2069910; rs2069916; 1s2069924; rs2069931;
rs1799808; rs2069920; and rs6714364, so as to be capable of hybridizing distinctively to said
alternate. The kit or commercial package may further include an oligonucleotide or a set of
oligonucleotides operable to amplify a region including the polymorphic site. The kit or
commercial package may further include a polymerization agent. The kit or commercial package
may further include instructions for using the kit or commercial package to determne genotype.

In accordance with another aspect of the invention, methods are provided for selecting a
group of subjects for determining the efficacy of a candidate drug known or suspected of being
useful for the treatment of an inflammatory condition, the method may include determining a
genotype at one or more of the following polymorphic sites: rs2069915; rs2069910; rs2069916;
1s2069924: rs2069931; rs1799808; rs2069920; and rs6714364, for each subject, wherein the
genotype is indicative of the subject’s response to the candidate drug and sorting subjects based on
their genotype. The method may further include, administering the candidate drug to the subjects
or a subset of subjects and determining each subject’s ability to recover from the inflammatory

condition. The method may further include comparing subject response to the candidate drug
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 based on genotype of the subject.

In accordance with another aspect of the invention, methods are provided for treating an
inflammatory condition in a subject in need thereof, the method may include administering to the
subject activated protein C or protein C like compound, wherein said subject has an improved
response polymorphism at one or more of the following sites: 1s2069915; rs2069910; rs2069916;
12069924 rs2069931; rs1799808; rs2069920; and rs6714364.

In accordance with another aspect of the invention, methods are provided for treating an
inflammatory condition in a subject in need thereof, the method may include: selecting a subject
having an improved response polymorphism at one or more of the following sites: rs2069915;
rs2069910; rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and rs6714364; and
administering to said subject activated protein C or protein C like compound.

In accordance with another aspect of the invention, methods are provided for treating a
subject with an inflammatory condition by administering activated protein C, the method may
include administering the activated protein C or protein C like compound to subjects that have an
improved response polymorphism at one or more of the following sites: rs2069915; rs2069910;
rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and rs6714364, wherein the improved
response polymorphism is predictive of increased responsiveness to the treatment of the
inflammatory condition with activated protein C or protein C like compound.

In accordance with another aspect of the invention, methods are provided for selecting a
subject for the treatment of an inflammatory condition with an activated protein C or protein C like
compound, including the step of identifying a subject having an improved response polymorphism
at one or more of the following sites: rs2069915; rs2069910; rs2069916; rs2069924; rs2069931;
rs1799808; rs2069920; and rs6714364, wherein the identification of a subject with the improved
response polymorphism is predictive of increased responsiveness to the treatment of the
inflammatory condition with the activated protein C or protein C like compound.

In accordance with another aspect of the invention, methods are provided for treating an
inflammatory condition in a subject, the method may include administering an activated protein C
or protein C like compound to the subject, wherein said subject has an improved response
polymorphism at one or more of the following sites: rs2069915; rs2069910; rs2069916;
1s2069924; rs2069931; rs1799808; rs2069920; and rs6714364.

In accordance with another aspect of the invention, methods are provided for treating an
inflammatory condition in a subject, the method may include: identifying a subject having an
improved response polymorphism at one or more of the following sites: rs2069915; rs2069910;
rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and rs6714364; and administering
activated protein C or protein C like compound to the subject.

In accordance with another aspect of the invention, uses are provided for the manufacture
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of a medicament with activated protein C or protein C like compound for the treatment of an
inflammatory condition, wherein the subjects treated have an improved response at one or more of
the following sites: rs2069915; rs2069910; rs2069916; rs2069924; rs2069931; rs1799808; .
rs2069920; and rs6714364.

In accordance with another aspect of the invention, uses are provided for the manufacture
of a medicament with activated protein C or protein C like compound for the treatment of an
inflammatory condition in a subset of subjects, wherein the subset of subjects have an improved
response polymorphism at one or more of the following sites: rs2069915; rs2069910; rs2069916;
1s2069924; rs2069931; rs1799808; rs2069920; and rs6714364.

The method or use may further include determining the subject’s APACHE 1II score as an
assessment of subject risk. The method or use may further include determining the number of
organ system failures for the subject as an assessment of subject risk. A subject’s APACHE Il
score may be indicative of an increased risk when > 25. Two or more organ system failures may
‘be indicative of increased subject risk.

In accordance with another aspect of the invention, methods are provided for identifying a
subject predisposed or susceptible to an inflammatory condition, the method may include
determining a genotype of the subject at one or more polymorphic sites in the subject’s protein C
gene selected from: rs2069915 and one or more polymorphic sites in linkage disequilibrium
thereto.

In accordance with another aspect of the invention, two or more oligonucleotides or
peptide nucleic acids of about 10 to about 400 nucleotides are provided that hybridize specifically
to a sequence contained in a human target sequence consisting of a subject’s protein C gene
sequence, a complementary sequence of the target sequence or RNA equivalent of the target
sequence and wherein the oligonucleotides or peptide nucleic acids are operable in determining the
presence or absence of two or more polymorphisms in their protein C gene sequence selected from
of the following polymorphic sites: rs2069915; rs2069910; rs2069916; rs2069924; rs2069931;
rs1799808: rs2069920; and rs6714364. The polymorphisms may be improved response
polymorphisms.

In accordance with another aspect of the invention, two or more oligonucleotides or
peptide nucleic acids are provided which may be selected from the group consisting of:

(a) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:1 having a G at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:1 having a A at position 301;

(b) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:1 having an A at position 301 but not to a nucleic

acid molecule comprising SEQ ID NO:1 having a G at position 301;
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(c) an oli gonucléotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:2 having a C at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:2 having a T at position 301;

(d) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:2 having a T at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:2 having a C at position 301;

(e) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:3 having a C at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:3 having a T at posttion 301;

(f) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:3 having a T at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:3 having a C at position 301;

(g) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:4 having a C at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:4 having a T at position 301;

(h) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:4 having a T at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:4 having a C at position 301;

(1) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:5 having a C at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:5 having a T at postition 301;

(j) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:5 having a T at position 301 but not to a nucleic
acid molecule comprising SEQ ID NO:5 having a C at position 301;

(k) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:6 having a C at position 433 but not to a nucleic
acid molecule comprising SEQ ID NO:6 having a T at position 433;

(1) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:6 having a T at position 433 but not to a nucleic
acid molecule comprising SEQ ID NQO:6 having a C at position 433;

(m) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:7 having a C at position 201 but not to a nucleic
acid molecule comprising SEQ ID NO:7 having a T at position 201;

(n) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:7 having a T at position 201 but not to a nucleic

acid molecule comprising SEQ ID NO:7 having a C at position 201;
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(0) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:8 having a T at position 326 but not to a nucleic
acid molecule comprising SEQ ID NO:8 having an A at position 326; and

(p) an oligonucleotide or peptide nucleic acid that hybridizes under high stringency conditions to a
nucleic acid molecule comprising SEQ ID NO:8 having an A at position 326 but not to a nucleic
acid molecule comprising SEQ ID NO:8 having a T at position 326.

In accordance with another aspect of the invention, an array of oligonucleotides or peptide
nucleic acids attached to a solid support are provided, the array may include two or more of the
oligonucleotides or peptide nucleic acids set out herein. The oligonucleotides or peptide nucleic
acids may be attached to the solid support through a linker molecule.

In accordance with another aspect of the invention, a composition including an
addressable collection of two or more oligonucleotides or peptide nucleic acids are provided, the
two or more oligonucleotides or peptide nucleic acids selected from the oligonucleotides or
peptide nucleic acids set out herein.

In accordance with another aspect of the invention, a composition including an
addressable collection of two or more oligonucleotides or peptide nucleic acids are provided,
wherein the two or more oligonucleotides or peptide nucleic acids may include two or more
nucleic acid molecules set out in SEQ ID NO:1-8 or compliments, fragments, variants, or analogs
thereof.

In accordance with another aspect of the invention, a composition including an
addressable collection of two or more oligonucleotides or peptide nucleic acids is provided, the
two or more oligonucleotides or peptide nucleic acids may be selected from two or more nucleic
acid molecules set out in TABLES 1C and 1D or compliments, fragments, variants, or analogs
thereof.

The oligonucleotides or peptide nucleic acids may further include one or more of the
following: a detectable label; a quencher; a mobility modifier; a contiguous non-target sequence
situated 5' or 3' to the target sequence or 5' and 3' to the target sequence.

In accordance with another aspect of the invention, a computer readable medium including
a plurality of digitally encoded genotype correlations selected from the protein C gene SNP
correlations in TABLE 1E, wherein each correlation of the plurality has a value representing an
indication of responsiveness to treatment with activated protein C.

The polymorphic site in linkage disequilibrium thereto may be selected from one or more
of the following: rs2069910; rs2069916; rs2069924; rs2069931; rs1799808; rs2069920; and
rs6714364. The subject may be human. The subject may be critically ill with an inflammatory

condition.

The inflammatory condition may be selected from the group consisting of: sepsis,
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septicemia, pneumonia, septic shock, systemic inflammatory response syndrome (SIRS), Acute
Respiratory Distress Syndrome (ARDS), acute lung injury, aspiration pneumanitis, infection,
pancreatitis, bacteremia, peritonitis, abdominal abscess, inflammation due to trauma, inflammation
due to surgery, chronic inflammatory disease, ischemia, ischemia-reperfusion injury of an organ or
tissue, tissue damage due to disease, tissue damage due to chemotherapy or radiotherapy, and
reactions to ingested, inhaled, infused, injected, or delivered substances, glomerulonephritis, bowel
infection, opportunistic infections, and for subjects undergoing major surgery or dialysis, subjects
who are immunocompromised, subjects on immunosuppressive agents, subjects with HIV/AIDS,
subjects with suspected endocarditis, subjects with fever, subjects with fever of unknown orign,
subjects with cystic fibrosis, subjects with diabetes mellitus, subjects with chronic renal failure,
subjects with acute renal failure, oliguria, subjects with acute renal dysfunction, glomerulo-
nephritis, interstitial-nephritis, acute tubular necrosis (ATN), subjects , subjects with
bronchiectasis, subjects with chronic obstructive lung disease, chronic bronchitis, emphysema, or
asthma, subjects with febrile neutropenia, subjects with meningitis, subjects with septic arthritis,
subjects with urinary tract infection, subjects with necrotizing fasciitis, subjects with other
suspected Group A streptococcus infection, subjects who have had a splenectomy, subjects with
recurrent or suspected enterococcus infection, other medical and surgical conditions associated
with increased risk of infection, Gram positive sepsis, Gram negative sepsis, culture negative
sepsis, fungal sepsis, meningococcemia, post-pump syndrome, cardiac stun syndrome, myocardial
infarction, stroke, congestive heart failure, hepatitis, epiglotittis, E. coli 0157:H7, malaria, gas
gangrene, toxic shock syndrome, pre-eclampsia, eclampsia, HELP syndrome, mycobacterial
tuberculosis, Pneumocystic carinii, pneumonia, Leishmaniasis, hemolytic uremic
syndrome/thrombotic thrombocytopenic purpura, Dengue hemorrhagic fever, pelvic inflammatory
disease, Legionella, Lyme disease, Influenza A, Epstein-Barr virus, encephalitis, inflammatory
diseases and autoimmunity including Rheumatoid arthritis, osteoarthritis, progressive systemic
sclerosis, systemic lupus erythematosus, inflammatory bowel disease, idiopathic pulmonary
fibrosis, sarcoidosis, hypersensitivity pneumonitis, systemic vasculitis, Wegener’s granulomatosis,
transplants including heart, liver, lung kidney bone marrow, graft-versus-host disease, transplant
rejection, sickle cell anemia, nephrotic syndrome, toxicity of agents such as OK'T3, cytokine
therapy, cirrhosis, disseminated intravascular coagulation (DIC), cardiogenic shock, and acute
kidney injury. The inflammatory condition may be SIRS. The inflammatory condition may be
sepsis. The inflammatory condition may be septic shock.

The method may further include obtaining protein C gene sequence information for the
subject. The genotype may be determined using a nucleic acid sample from the subject. The
method may further include obtaining the nucleic acid sample from the subject. The genotype may

be determined using one or more of the following techniques: restriction fragment length analysis;



CA 02712057 2010-07-13
WO 2009/089620 PCT/CA2009/000037

sequencing; micro-sequencing assay; hybridization; invader assay; gene chip hybridization assays;
oligonucleotide ligation assay; ligation rolling circle amplification; 5’ nuclease assay; polymerase
proofreading methods; allele specific PCR; matrix assisted laser desorption ionization time of
flight (MALDI-TOF) mass spectroscopy; ligase chain reaction assay; enzyme-amplified electronic
transduction; single base pair extension assay; and reading sequence data.

The method may include administration of an activated protein C or protein C like
compound according to genotype.

The genotype may be rs2069915 AA or rs2069915 GG or one or more polymorphic sites
in linkage disequilibrium thereto. The genotype of one or more polymorphic sites in linkage
disequilibrium thereto may be selected from the following: rs2069910 CC or rs2069910 TT;
rs2069916 CC or rs2069916 TT; rs2069924 CC or rs2069924 TT; rs2069931 CC or rs2069931
TT; rs1799808 CC or rs1799808 TT; rs2069920 CC or rs2069920 TT; and rs671464 AA or
rs671464 TT.

The administration of an activated protein C or protein C like compound may be to
subjects having one or more improved response polymorphism(s) in their protein C gene sequence.
The administration of an activated protein C or protein C like compound may also be preferentially
not made to subjects not having one or more improved response polymorphism(s) in their protein
C gene.

An improved response polymorphism may be selected from one or more of the following:
rs2069915GG; rs2069915AA; rs2069910CC; rs2069910TT; r3206991 6CC; rs2069916TT;
1s2069924CC; rs2069924TT; rs2069931CC,; 1s2069931TT; rs1799808CC; rs1799808TT;
1s2069920CC; rs2069920TT; rs6714364AA; and rs6714364TT.

The activated protein C or protein C like compound may be Drotrecogin alfa activated.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1. shows a change in mortality by genotype for Placebo and Xigris™-treated

individuals, where all subjects have severe sepsis.

FIGURE 2. shows a plot of the change in mortality by genotype for PROC rs2069915 in

Caucasian individuals.

FIGURE 3. shows a plot of the change in mortality by genotype for PROC rs2069915 1n

all subjects with severe sepsis and Apache II > 25.
FIGURE 4. shows a plot of the change in mortality by genotype for PROC 152069915 mn

Caucasian subjects with severe sepsis and Apache II > 25.

DETAILED DESCRIPTION OF THE INVENTION

1. Definitions
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In the description that follows, a number of terms are used extensively, the following
definitions are provided to facilitate understanding of the invention.

“Activated protein C” or “protein C- like compound” as used herein includes any protein
C molecule, protein C derivative, protein C variant, protein C analog and any pro-drug thereof,
metabolite thereof, isomer thereof, combination of isomers thereof, or pharmaceutical composition
of any of the preceding. Activated protein C or protein C- like compound or protein C- like
compounds may be synthesized or purified. For example, Drotrecogin alfa (activated) is sold as
XIGRIS™ by Eli Lilly and Company and has the same amino acid sequence as human plasma-
derived Activated Protein C. Examples of derivatives, variants, analogs, or compositions etc. may
be found in US patent applications: 20050176083; 20050143283; 20050095668; 20050059132;
20040028670; 20030207435; 20030027299; 20030022354; and 20030018175 and 1ssued US
patents: 6,933,367, 6,841,371, 6,815,533, 6,630,138; 6,630,137; 6,436,397, 6,395,270, 6,162,629,
6,159,468; 5,837,843; 5,453,373; 5,330,907; 5,766,921; 5,753,224; 5,516,650, and 5,358,932.

"Genetic material" includes any nucleic acid and can be a deoxyribonucleotide or
ribonucleotide polymer in either single or double-stranded form.

“Nucleotides” are generally a purine (R) or pyrimidine (Y) base covalently linked to a
pentose, usually ribose or deoxyribose, where the sugar carries one or more phosphate groups.
Nucleic acids are generally a polymer of nucleotides joined by 3'-5’ phosphodiester linkages. As
used herein “purine” is used to refer to the purine bases, A and G, and more broadly to include the
nucleotide monomers, deoxyadenosine-5' -phosphate and deoxyguanosine-5' -phosphate, as
components of a polynucleotide chain.

A “purine” is a heterocyclic organic compound containing fused pyrimidine and imidazole
rings, and acts as the parent compound for purine bases, adenine (A) and guanine (G).

A “pyrimidine” is a single-ringed, organic base that forms nucleotide bases, cytosine (C),
thymine (T) and uracil (U). As used herein “pyrimidine” is used to refer to the pyrimidine bases,
C, T and U, and more broadly to include the pyrimidine nucleotide monomers that along with

purine nucleotides are the components of a polynucleotide chain.

A nucleotide represented by the symbol M may be either an A or C, a nucleotide
represented by the symbol W may be either an T/U or A, a nucleotide represented by the symbol Y
may be either an C or T/U, a nucleotide represented by the symbol S may be either an G or C,

while a nucleotide represented by the symbol R may be either an G or A, and a nucleotide
. represented by the symbol K may be either an G or T/U. Similarly, a nucleotide represented by the
symbol V may be either A or G or C, while a nucleotide represented by the symbol D .may be
either A or G or T, while a nucleotide represented by the symbol B may be either G or C or T, and
a nucleotide represented by the symbol H may be either A or C or T. Furthermore, a deletion or an

insertion may be represented by either a “-* or “del” and “+” or “ins” or “I”” respectively.

10
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A “polymorphic site” or “polymorphism site” Or “polymorphism” or “single nucleotide
polymorphism site” (SNP site) or single nucleotide polymorphism” (SNP) as used herein is the
locus or position within a given sequence at which divergence occurs. A “Polymorphism” is the
occurrence of two or more forms of a gene or position within a gene (allele), in a population, in
such frequencies that the presence of the rarest of the forms cannot be explained by mutation
alone. The implication is that polymorphic alleles confer some selective advantage on the host.
Preferred polymorphic sites have at least two alleles, each occurring at frequency of greater than
1%, and more preferably greater than 10% or 20% of a selected population. Polymorphic sites
may be at known positions within a nucleic acid sequence or may be determined to exist using the
methods described herein. Polymorphisms may occur in both the coding regions and the
noncoding regions (for example, promoters, enhancers and introns) of genes. Polymorphisms may
occur at a single nucleotide site (SNPs) or may involve an insertion or deletion as described herein.

An “improved response polymorphism” as used herein refers to an allelic variant or
genotype at one or more polymorphic sites within the PROC gene as described herein, which
predicts a subject will have a better response (for example, rs2069915AA or rs2069915GG) when
activated protein C or protein C- like compound is administered (which may be measured by
decreased mortality) as compared to an allelic variant or genotype or polymorphism (for example,
1s2069915AG) which predicts a subject will respond less to activated protein C or protein C- like
compound administration. A reduced response may be measured by a relative increase in
mortality relative to subjects having an “improved response polymorphism”.

SNPs as described herein may also be associated with either a “predisposition or
susceptibility to major organ dysfunction” or a “predisposition or susceptibility to an inflammatory
condition” (for example organ failure or developing SIRS, sepsis or septic shock). Accordingly,
certain SNPs may be assayed to determine whether a subject possesses a SNP allele that 1s
indicative of an increased likelihood of experiencing major organ dysfunction or of developing an
inflammatory condition. Whereas, other SNPs alleles may be assayed to determine whether a
subject possesses a SNP allele that is indicative of a decreased likelihood of experiencing major
organ dysfunction or of developing an inflammatory condition. SNP alleles that are associated
with a decreased risk of experiencing major organ dysfunction or of developing an intflammatory
condition may be referred to as “protective alleles”. Similarly, SNP alleles that are associated with
an increased risk of experiencing major organ dysfunction or of developing an inflammatory
condition may be referred to as “susceptibility alleles” or “risk alleles™.

In general, the detection of nucleic acids in a sample depends on the technique of specific
nucleic acid hybridization in which the oligonucleotide is annealed under conditions of “high
stringency’ to nucleic acids in the sample, and the successfully annealed oligonucleotides are

subsequently detected (see for example Spiegelman, S., Scientific American, Vol. 210, p. 48
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(1964)). Hybridization under high stringency conditions primarily depends on the method used for
hybridization, the oligonucleotide length, base composition and position of mismatches (if any).
High stringency hybridization is relied upon for the success of numerous techniques routinely
performed by molecular biologists, such as high stringency PCR, DNA sequencing, single strand
conformational polymorphism analysis, and in situ hybridization. In contrast to Northern and
Southern hybridizations, these techniques are usually performed with relatively short probes (e.g.,
usually about 16 nucleotides or longer for PCR or sequencing and about 40 nucleotides or longer
for in situ hybridization). The high stringency conditions used in these techniques are well known
to those skilled in the art of molecular biology, and examples of them can be found, for example,
in AUSUBEL et al., Current Protocols in Molecular Biology, John Wiley & Sons, New York,
N.Y., 1998.

“Oligonucleotides” as used herein are variable length nucleic acids or polynucleotides.
Such oligonucleotides may be useful as probes, primers and in the manufacture of microarrays
(arrays) for the detection and/or amplification of specific nucleic acids. Such DNA or RNA
strands may be synthesized by the sequential addition (5°-3’ or 3°-5’) of activated monomers to a
growing chain, which may be linked to an insoluble support. Numerous methods are known 1n the
art for synthesizing oligonucleotides for subsequent individual use or as a part of the insoluble
support, for example in arrays (BERNFIELD MR. and ROTTMAN FM. J. Biol. Chem. (1967)
242(18):4134-43; SULSTON 1J. et al. PNAS (1968) 60(2):409-415; GILLAM S. et al. Nucleic
Acid Res.(1975) 2(5):613-624;, BONORA GM. et al. Nucleic Acid Res.(1990) 18(11):3155-9;
LASHKARI DA. et al. PNAS (1995) 92(17):7912-5; MCGALL G. et al. PNAS (1996)
93(24):13555-60; ALBERT T1I. et al. Nucleic Acid Res.(2003) 31(7):e35; GAO X. et al.
Biopolymers (2004) 73(5):579-96; and MOORCROFT MJ. er al. Nucleic Acid Res.(2005)
33(8):€75). In general, oligonucleotides are synthesized through the stepwise addition of activated
and protected monomers under a variety of conditions depending on the method being used.
Subsequently, specific protecting groups may be removed to allow for further elongation and

subsequently and once synthesis is complete all the protecting groups may be removed and the
oligonucleotides removed from their solid supports for purification of the complete chains 1f so

desired.

“Peptide nucleic acids” (PNA) as used herein refer to modified nucleic acids in which the
sugar phosphate skeleton of a nucleic acid has been converted to an N-(2-aminoethyl)-glycine
skeleton. Although the sugar-phosphate skeletons of DNA/RNA are subjected to a negative
charge under neutral conditions resulting in electrostatic repulsion between complementary chains,
the backbone structure of PNA does not inherently have a charge. Therefore, there is no
electrostatic repulsion. Consequently, PNA has a higher ability to form double strands as

compared with conventional nucleic acids, and has a high ability to recognize base sequences.
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Furthermore, PNAs are generally more robust than nucleic acids. PNAs may also be used in
arrays and in other hybridization or other reactions as described above and herein for

oligonucleotides.

An “array” of oligonucleotides as used herein refers to one or more oligonucleotides or
peptide nucleic acids immobilized on a solid substrate, wherein discrete positions on the array are
complementary to one or more of the provided polymorphic sequences. The oligonucleotides or
peptide nucleic acids may be coupled directly or indirectly to a solid substrate. Coupling may be
via chemical conjugated or through a linker molecule. Solid substrates may include, but are not
limited to, beads (for example polystyrene beads), chips (for example: glass, plastic and silicon),
plastic surfaces (for example: polystyrene and polycarbonate plastic multi-well plates) etc.

An “addressable collection” as used herein is a combination of nucleic acid molecules or
peptide nucleic acids capable of being detected by, for example, the use of hybridization
techniques or by any other means of detection known to those of ordinary skill in the art. A DNA
microarray would be considered an example of an “addressable collection”™.

In general the term “linkage”, as used in population genetics, refers to the co-inheritance
of two or more non-allelic genes or sequences due to the close proximity of the loci on the same
chromosome, whereby after meiosis they remain associated more often than the 50% expected for
unlinked genes. However, during meiosis, a physical crossing (i.e. crossing-over) between
individual chromatids may result in recombination.

“Recombination” generally occurs between large segments of DNA, whereby contiguous
stretches of DNA and genes are likely to be moved together in the recombination event.
Conversely, regions of the DNA that are far apart on a given chromosome are more likely to
become separated during the process of crossing-over than regions of the DNA that are close
together. Polymorphic molecular markers, like single nucleotide polymorphisms (SNPs), are often
useful in tracking meiotic fecombination events as positional markers on chromosomes.

Furthermore, the preferential occurrence of a disease gene in association with specific
alleles of linked markers, such as SNPs or other polymorphisms, is called “Linkage
Disequilibrium” (LD). This sort of disequilibrium generally implies that most of the disease
chromosomes carry the same mutation and the markers being tested are relatively close to the
disease gene(s).

For example, in SNP-based association analysis and linkage disequilibrium mapping,
SNPs can be useful in association studies for identifying polymorphisms, associated with a
pathological condition, such as sepsis. Unlike linkage studies, association studies may be
conducted within the general population and are not limited to studies performed on related
individuals in affected families. In a SNP association study the frequency of a given allele (i.e.

SNP allele) is determined in numerous subjects having the condition of interest and in an
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appropriate control group. Significant associations between particular SNPs or SNP haplotypes
and phenotypic characteristics may then be determined by numerous statistical methods known in
the art. ‘

Association analysis can either be direct or LD based. In direct association analysis,
potentially causative SNPs may be tested as candidates for the pathogenic sequence. In LD based
SNP association analysis, SNPs may be chosen at random over a large genomic region or even
genome wide, to be tested for SNPs in LD with a pathogenic sequence or pathogenic SNP.
Alternatively, candidate sequences associated with a condition of interest may be targeted for SNP
identification and association analysis. Such candidate sequences usually are implicated in the
pathogenesis of the condition of interest. In identifying SNPs associated with inflammatory
conditions, candidate sequences may be selected from those already implicated in the pathway ot
the condition or disease of interest. Once identified, SNPs found in or associated with such
sequences, may then be tested for statistical association with an individual's prognosis or
susceptibility to the condition.

For an LD-based association analysis, high density SNP maps are useful in positioning
random SNPs relative to an unknown pathogenic locus. Furthermore, SNPs tend to occur with
great frequency and are often spaced uniformly throughout the genome. Accordingly, SNPs as
compared with other types of polymorphisms are more likely to be found in close proximity to a
genetic locus of interest. SNPs are also mutationally more stable than variable number tandem
repeats (VNTRSs).

In population genetics LD refers to the “preferential association of a particular allele, for
example, a mutant allele for a disease with a specific allele at a nearby locus more frequently than
expected by chance” and implies that alleles at separate loci are inherited as a single unit
(GELEHRTER, T.D., COLLINS, F.S. (1990). Principles ot Medical Genetics. Baltimore:
Williams & Wilkens). Accordingly, the alleles at these loci and the haplotypes constructed from
their various combinations serve as useful markers of phenotypic variation due to their ability to
mark clinically relevant variability at a particular position, such as position 301 of SEQ ID NO:1.
(eg. AKEY J et al. (2001) Eur J HumGenet. 9:291-300; and ZHANG, K. et al. (2002) Am J Hum
Genet 71:1386-1394). This viewpoint is further substantiated by KHOURY et al. ((1993).
Fundamentals of Genetic Epidemiology New York: Oxford University Press at p.160) who state,
“Iwlhenever the marker allele is closely linked to the true susceptibility allele and is in [linkage]

- disequilibrium with it, one can consider that the marker allele can serve as a proxy for the
underlying susceptibility allele.”

As used herein LD is the occurrence in a population of certain combinations of linked
alleles in greater proportion than expected from the allele frequencies at the loci. For example, the

preferential occurrence of a disease gene in association with specific alleles of linked markers,
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such as SNPs, or between specific alleles of linked markers, are considered to be in LD. This sort
of disequilibrium generally implies that most of the disease chromosomes carry the same mutation
and that the markers being tested are relatively close to the disease gene(s). Accordingly, if the
genotype of a first locus is in LD with a second locus (or third locus etc.), the determination of the
allele at only one locus would necessarily provide the identity of the allele at the other locus.
When evaluating loci for LD those sites within a given population having a high degree ot LD (1.e.
an absolute value for D' of > 0.5 or r* > 0.5) are potentially useful in predicting the identity of an
allele of interest (i.e. associated with the condition of interest). A high degree of LD may be
represented by an absolute value for D' of > 0.6 or r* > 0.6. Alternatively, a high degree of LD
may be represented by an absolute value for D' of > 0.7 or r* > 0.7 or by an absolute value for D' of
> (.8 or r* > 0.8. Additionally, a high degree of LD may be represented by an absolute value for D’
of > 0.85 or * > 0.85 or by an absolute value for D' of > 0.9 or r* > 0.9. Accordingly, two SNPs
that have a high degree of LD may be equally useful in determining the identity of the allele of
interest or disease allele. Therefore, we may assume that knowing the identity of the allele at one
SNP may be representative of the allele identity at another SNP in LD. Accordingly, the
determination of the genotype of a single locus can provide the identity of the genotype of any
locus in LD therewith and the higher the degree of LD the more likely that two SNPs may be used
interchangeably. For example, in the population from which the tagged SNPs were identified from
the SNP identified by rs2069915 is in LD with the SNP identified by rs2069910, whereby when
the genotype of 1s2069915 is A the genotype of rs2069910 is T. Similarly, when the genotype ot
rs2069915 is G the genotype of rs2069910 is C. Accordingly, the determination of the genotype at
152069915 will provide the identity of the genotype at rs2069910 or any other locus in LD
therewith. Particularly, where such a locus is has a high degree of LD thereto.

LD is useful for genotype-phenotype association studies. For example, if a specific allele
at one SNP site (e.g. “A”) is the cause of a specific clinical outcome (e.g. “B”) in a genetic
association study then, by mathematical inference, any SNP (e.g. “C”) which is 1n significant LD
with the first SNP, will show some degree of association with the clinical outcome. That is, if A 1s
associated (~) with B, i.e. A~B and C~A then it follows that C~B. Of course, the SNP that will be
most closely associated with the specific clinical outcome, B, is the causal SNP — the genetic
variation that is mechanistically responsible for the clinical outcome. Thus, the degree of
association between any SNP, C, and clinical outcome will depend on LD between A and C.

Until the mechanism underlying the genetic contribution to a specific clinical outcome 1s
fully understood, LD helps identify potential candidate SNPs and also helps identify a range of
SNPs that may be clinically useful for prognosis of clinical outcome or of treatment effect. If one
SNP within a gene is found to be associated with a specific clinical outcome, then other SNPs in

LD will also have some degree of association and therefore some degree of prognostic usefulness.
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By way of prophetic example, if multiple polymorphisms were tested for individual association
with an improved response to activated protein C or protein C- like compound administration in
our sepsis cohort of ICU patients, wherein the multiple polymorphisms had a range of LD with
PROC polymorphism rs2069915 and it was assumed that rs2069915 was the causal
polymorphism, and we were to order the polymorphisms by the degree of LD with rs2069915, we
would expect to find that polymorphisms with high degrees of LD with rs2069915 would also
have a high degree of association with this specific clinical outcome. As LD decreased, we would
expect the degree of association of the polymorphism with an improved résponse to activated
protein C or protein C- like compound administration to also decrease. Accordingly, logic dictates
that if A~B and C~A, then C~B. That is, any polymorphism, whether already discovered or as yet
undiscovered, that is in LD with one of the improved response polymorphisms described herein
will likely be a predictor of the same clinical outcomes that rs2069915 is a predictor of. The
similarity in prediction between this known or unknown polymorphism and rs2069915 would
depend on the degree of LD between such a polymorphism and rs2069915.

A site has been identified as a polymorphic site in the PROC gene (see TABLE 1A).
Furthermore, the 152069915 polymorphism in TABLE 1A is linked to (in LD with) numerous
polymorphisms as set out in TABLE 1B below and may also therefore be indicative of subject

Prognosis.

TABLE 1A. Polymorphisms in PROC genotyped in a cohort of critically ill patients with
severe sepsis. Minor allele frequencies are from European data annotated in dbSNP (NCBI).

rs Identifier Chromosomal Position Alleles Minor Allele |
| (rsID) | (NCBI build 36) Observed Frequency
2069915 127894848 | G/A 0.348

TABLE 1B. Polymorphisms in LD with the PROC SNP listed in TABLE 1A above, as
identified using the LD-select algorithm (CARLSON CS. ef al. Am. J. Hum. Genet. (2004)

74:106-120), r* > 0.5 / minor allele frequency (MAF) = 0.05.

Chromosomal

| Observed | 1 SNP LD position (NCBI

| SNPrsID | Alleles | rsID | Alleles Build 36)
rs2069915 | G/A n/a n/a 127894848

—— b il o

1s2069910 | C/T | 127894444
rs2069916 | C/T | 127895885

rs2069924 | C/T 127899464
rs2069931 | C/T 127902039
rs1799808 | C/T 127892332

|

rs2069920 | C/T 127896116

rs6714364 A/T 127899427

———E —————————————— i EEEEEEEE————— ke PP y—— e B e T X ol S

PRI |
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It will be appreciated by a person of skill in the art that the numerical designations of the

positions of polymorphisms within a sequence are relative to the specific sequence. Also the same

positions may be assigned different numerical designations depending on the way in which the

sequence is numbered and the sequence chosen, as illustrated by the alternative numbering of the

equivalent polymorphisms in the scientific literature. Furthermore, sequence variations within the

population, such as insertions or deletions, may change the relative position and subsequently the

numerical designations of particular nucleotides at and around a polymorphic site.
Polymorphic sites in SEQ ID NO:1 and SEQ ID NO:2-8 are identified by their variant
designation (i.e. M, W, Y, S, R, K, V, B, D, H or by “~” for a deletion, a “+”or “G” etc. for an

insertion).

An “rs” prefix designates a SNP in the database is found at the NCBI SNP database
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Snp). The “rs” numbers are the NCBI |

rsSNP ID form.

TABLE 1C below shows the flanking sequences for protein C gene SNPs providing the rs

designations, alleles and corresponding SEQ ID NO designations. The polymorphisms are

identified in bold and underlined text, and the position is given in the left-hand column.

TABLE 1C: PROC SNPs and respective flanking sequences

[ SNP rs ID

| SEQ ID: | FLANKING SEQUENCE

rs2069915
(position 301)

GGCTGTTGGTTTCATTTGTGCCTTTATAGAGCTGTTTATCTGCTTGGGAC

CTGCACCTCCACCCTTTCCCAAGGTGCCCTCAGCTCAGGCATACCCTCCT
CTAGGATGCCTTTTCCCCCATCCCTTCTTGCTCACACCCCCAACTTGATC
TCTCCCTCCTAACTGTGCCCTGCACCCAAGACAGACACTTCACAGAGCCC
AGGAGACACCTGGGGACCCTTCCTGGGTGATAGGTCTGTCTATCCTCCAG

GTGTCCCTGCCCAAGGGGAGAAGCATGGGGAATACTTGGETTGGGEGGAGGA
RAGGAAGACTGGGGGGATGTGTCAAGATGGGGCTGCACGTGGTGTACTGG

CAGAAGAGTGAGAGGATTTAACTTGGCAGCCTTTACAGCAGCAGCCAGGEG
CTTGAGTACTTATCTCTGGGCCAGGGACTGTATTGGATGTTTTACATGAC
GGTCTCATCCCCATGTTTTTGGATGAGTAAATTGAACCTTAGAAAGGTAA
AGACACTGGCTCAAGGTCACACAGAGATCGGGGETGGGGTTCACAGGGAGG

CCTGTCCATCTCAGAGCAAGGCTTCGTCCTCCAACTGCCATCTGCTTCCT
- |

A PSP S PP p—. w0~ U S

The Sequence given in TABLE 1C (SEQ ID NO:1) above and in TABLE 1D (SEQ ID
NOS:2-8) would be useful to a person of skill in the art in the design of primers and probes or

other oligonucleotides for the identification of protein C gene SNP alleles and or genotypes as

described herein.
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TABLE 1D shows the flanking sequences for PROC SNPs in LD with rs2069915 1n
TABLE 1C. Each SNP is identified in bold and underlined text, and the position is given in the
left-hand column.

TABLE 1D: Flanking sequences of PROC SNPs in LD with rs2069915

| SNP SEQ | FLANKING SEQUENCE
ID

_LNO:
rs2069910 > | CCATCTCTCTGAGCCCTGGGTGAGGTGAGGGGCAGATGGGAATGGCAGGA
ATCAACTGACAAGTCCCAGGTAGGCCAGCTGCCAGAGTGCCACACAGGGG
(at CTGCCAGGGCAGGCATGCGTGATGGCAGGGAGCCCCGCGATGACCTCCTA

AAGCTCCCTCCTCCACACGGGGATGGTCACAGAGTCCCCTGGGCCTTCCC |
position TCTCCACCCACTCACTCCCTCAACTGTGAAGACCCCAGGCCCAGGCTACC
GTCCACACTATCCAGCACAGCCTCCCCTACTCAAATGCACACTGGCCTCA
301) YGGCTGCCCTGCCCCAACCCCTTTCCTGGTCTCCACAGCCAACGGGAGGA
GGCCATGATTCTTGGGGAGGTCCGCAGGACACATGGGCCCCTAAAGCCAC |
ACCAGGCTGTTGGTTTCATTTGTGCCTTTATAGAGCTGTTTATCTGCTTG
GGACCTGCACCTCCACCCTTTCCCAAGGTGCCCTCAGCTCAGGCATACCC
TCCTCTAGGATGCCTTTTCCCCCATCCCTTCTTGCTCACACCCCCAACTT
GATCTCTCCCTCCTAACTGTGCCCTGCACCCAAGACAGACACTTCACAGA
— S— J G — ——
2069916 3 | ATCTGCTTGGGACCTGCACCTCCACCCTTTCCCAAGGTGCCCTCAGCTCA
GGCATACCCTCCTCTAGGATGCCTTTTCCCCCATCCCTTCTTGCTCACAC
(at CCCCAACTTGATCTCTCCCTCCTAACTGTGCCCTGCACCCAAGACAGACA
. CTTCACAGAGCCCAGGAGACACCTGGGGACCCTTCCTGGGTGATAGGTCT
position GTCTATCCTCCAGGTGTCCCTGCCCAAGGGGAGAAGCATGGGGAATACTT
GGTTGGGGGAGGAGAGGAAGACTGGGGGGATGTGTCAAGATGGGGCTGCA
301) YGTGGTGTACTGGCAGAAGAGTGAGAGGATTTAACTTGGCAGCCTTTACA
GCAGCAGCCAGGGCTTGAGTACTTATCTCTGGGCCAGGGACTGTATTGGA
TGTTTTACATGACGGTCTCATCCCCATGTTTTTGGATGAGTARATTGAAC
CTTAGAAAGGTAAAGACACTGGCTCAAGGTCACACAGAGATCGGGGTGGG
GTTCACAGGGAGGCCTGTCCATCTCAGAGCAAGGCTTCGTCCTCCAACTG
CCATCTGCTTCCTGGGGAGGARAAGAGCAGAGGACCCCTGCGCCAAGCCA
T

rs2069924 4 AACTCTCAACATGCCCTCCCACCTGCACTGCCTTCCTGGAAGCCCCACAG
CCTCCTATGGTTCCGTGGTCCAGTCCTTCAGCTTCTGGGCGCCCCCATCA
(at CGGGCTGAGATTTTTGCTTTCCAGTCTGCCAAGTCAGTTACTGTGTCCAT
o CCATCTGCTGTCAGCTTCTGGAATTGTTGCTGTTGTGCCCTTTCCATTCT
position TTTGTTATGATGCAGCTCCCCTGCTGACGACGTCCCATTGCTCTTTTAAG

TCTAGATATCTGGACTGGGCATTCAAGGCCCATTTTGAGCAGAGTCGGGC
301) YGACCTTTCAGCCCTCAGTTCTCCATGGAGTATGCGCTCTCTTCTTGGCA

GGGAGGCCTCACAAACATGCCATGCCTATTGTAGGAGCTCTCCAAGAATG
CTCACCTCCTTCTCCCTGTAATTCCTTTCCTCTGTGAGGAGCTCAGCAGC
ATCCCATTATGAGACCTTACTAATCCCAGGGATCACCCCCAACAGCCCTG
GGGTACAATGAGCTTTTAAGAAGTTTAACCACCTATGTAAGGAGACACAG
GCAGTGGGCGATGCTGCCTGGCCTGACTCTTGCCATTGGGTGGTACTGTT
T

12069931 | 5 | CGATCTATGGCAATTTCTGGAGGGGGGGTCTGGCTCAACTCTTTATGCCA
AAAAGAAGGCAAAGCATATTGAGAAAGGCCARATTCACATTTCCTACAGC
(at ATAATCTATGGCCAGTGGCCCCCCGTGGGGCTTGGCTTAGAATTCCCAGG
N TGCTCTTCCCAGGGAACCATCAGT CTGGACTGAGAGGACCTTCTCTCTCA
position GGTGGGACCCGGCCCTGTCCTCCCTGGCAGTGCCGTGTTCTGGGGGTCCT
CCTCTCTGGGTCTCACTGCCCCTGGGGTCTCTCCAGCTACCTTTGCTCCA
301) YGTTCCTTTGTGGCTCTGGTCTGTGTCTGGGGTTTCCAGGGGTCTCGGGE
TTCCCTGCTGCCCATTCCTTCTCTGGTCTCACGGCTCCGTGACTCCTGAA
ARCCAACCAGCATCCTACCTCTTTGGGATTGACACCTGTTGGCCACTCCT

{
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TCTGGCAGGAAARGTCACCGTTGATAGGGTTCCACGGCATAGACAGGTGG
CTCCGCGCCAGTGCCTGGGACGTGTGGGTGCACAGTCTCCGGGTGAACCT
TCTTCAGGCCCTCTGCCCAGGCCTGCAGGGGCACAGCAGTGGGTGGGCCT

C
 r<1799808 | 6 | AARAATAGAGGTTAGAGGGATGCTATGTGCCATTGTGTGTGTGTGTTGGG
GGTGGGGATTGGGGGTGATTTGTGAGCAAT TGGAGGTGAGGGTGGAGCCC
(at AGTGCCCAGCACCTATGCACTGGGGACCCAARAAAGGAGCATCTTCTCATG
ATTTTATGTATCAGAAATTGGGATGGCATGTCATTGGGACAGCGTCTTTT
position TTCTTGTATGGTGGCACATAAATACATGTGTCTTATAATTAATGGTATTT |
TAGATTTGACGAARATATGGAATATTACCTGTTGTGCTGATCTTGGGCAAA
433) CTATAATATCTCTGGGCAAAAATGTCCCCATCTGAAARACAGGGACAACG

TTCCTCCCTCAGCCAGCCACTATGGGGCTAARAATGAGACCACATCTGTCA
AGGGTTTTGCCCTCACCTCCCTCCCTGCTGGAYGGCATCCTTGGTGGGCA
GAGGTGGGCTTCGGGCAGAACAAGCCGTGCTGAGCTAGGACCAGGAGTGC
TAGTGCCACTGTTTGTCTATGGAGAGGGAGGCCTCAGTGCTGAGGGCCAA
GCARATATTTGTGGTTATGGATTAACTCGAACTCCAGGCTGTCATGGCGG
|| | cCAGGACGGCGAACTTGCAGTATCTCCACGACCC
12069920 | 7 TCACATCAAAGGGAGAAARATCTGATTGT TCAGGGGGTCGGAAGACAGGGT
CTGTGTCCTATTTGTCTAAGGGTCAGAGTCCTTTGGAGCCCCCAGAGTCC
(at | TGTGGACGTGGCCCTAGGTAGTAGGGTGAGCTTGGTAACGGGGCTGGCTT
CCTGAGACAAGGCTCAGACCCGCTCTGTCCCTGGGGATCGCTTCAGCCAC
position | YAGGACCTGAARATTGTGCACGCCTGGGCCCCCTTCCAAGGCATCCAGGG
ATGCTTTCCAGTGGAGGCTTTCAGGGCAGGAGACCCTCTGGCCTGCACCC
1 201) TCTCTTGCCCTCAGCCTCCACCTCCTTGACTGGACCCCCATCTGGACCTC

CATCCCCACCACCTCTTTCCCCAGTGGCCTCCCTGGCAGACACCACAGTG
A

CTTCTGCAGGCAGGGAGAGGGGAGTCAAGTCAGTGAGGAGGGCTTTCGCA
GTTTCTCTTACARACTCTCAACATGCCCTCCCACCTGCACTGCCTTCCTG

;

rs6714364 | &

(at GAAGCCCCACAGCCTCCTATGGTTCCGTGGTCCAGTCCTTCAGCTTCTGG
- GCGCCCCCATCACGGGCTGAGATTTTTGCTTTCCAGTCTGCCAAGTCAGT
position TACTGTGTCCATCCATCTGCTGTCAGCTTCTGGAATTGTTGCTGTTGTGC
CCTTTCCATTCTTTTGTTATGATGCAGCTCCCCTGCTGACGACGTCCCAT

326) TGCTCTTTTAAGTCTAGATATCTGGWCTGGGCATTCAAGGCCCATTTTGA

GCAGAGTCGGGCCGACCTTTCAGCCCTCAGTTCTCCATGGAGTATGCGCT
CTCTTCTTGGCAGGGAGGCCTCACARACATGCCATGCCTATTGTAGGAGC
TCTCCAAGAATGCTCACCTCCTTCTCCCTGTAATTCCTTTCCTCTGTGAG
| GAGCTCAGCAGCATCCCATTATGAGA

e E————

An “allele” 1s defined as any one or more alternative forms of a given gene. In a diploid
cell or organism the members of an allelic pair (i.e. the two alleles of a given gene) occupy
corresponding positions (loci) on a pair of homologous chromosomes and if these alleles are
genetically identical the cell or organism is said to be “homozygous”, but if genetically difterent
the cell or organism is said to be “heterozygous” with respect to the particular gene.

A “gene” is an ordered sequence of nucleotides located in a particular position on a
particular chromosome that encodes a specific functional product and may include untranslated
and untranscribed sequences in proximity to the coding regions (5’ and 3’ to the coding sequence).
Such non-coding sequences may contain regulatory sequences needed for transcription and
translation of the sequence or introns etc. or may as yet to have any function attributed to them

beyond the occurrence of the SNP of interest.
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A “genotype” is defined as the genetic constitution of an organism, usually in respect to
one gene or a few genes or a region of a gene relevant to a particular context (i.e. the genetic loci
responsible for a particular phenotype).

A “phenotype” is defined as the observable characters of an organism.

TABLE 1E shows a genotype correlation for a protein C gene SNP with values
representing an indication of responsiveness to treatment of an inflammatory condition with

activated protein C or protein C- like compound.

Table 1E: rs2069915 genotypes and predicted response to treatment with activated protein
C or protein C-like compound

Responsiveness To
| SNP ~Genotype - Treatment™
rs2069915 | AA R
rs2069915 GA NR
- ] _ | _ _
1s2069915 GG R

R = Responsive
NR = Nonresponsive
A “single nucleotide polymorphism” (SNP) occurs at a polymorphic site occupied by a

single nucleotide, which is the site of variation between allelic sequences. The site is usually
preceded by and followed by highly conserved sequences of the allele (e.g., sequences that vary in
less than 1/100 or 1/1000 members of the populations). A single nucleotide polymorphism usually
arises due to substitution of one nucleotide for another at the polymorphic site. A “transition” 1s
the replacement of one purine by another purine or one pyrimidine by another pyrimidine. A
“transversion” is the replacement of a purine by a pyrimidine or vice versa. Single nucleotide
polymorphisms can also arise from a deletion (represented by “-* or “del”) of a nucleotide or an
insertion (represented by “+* or “ins” or “I”’) of a nucleotide relative to a reference allele.
Furthermore, a person of skill in the art would appreciate that an insertion or deletion within a
given sequence could alter the relative position and therefore the position number of another
polymorphism within the sequence. Furthermore, although an insertion or deletion may by some
definitions not qualify as a SNP as it may involve the deletion of or insertion of more than a single
nucleotide at a given position, as used herein such polymorphisms are also called SNPs as they
generally result from an insertion or deletion at a single site within a given sequence.

A “systemic inflammatory response syndrome” or (SIRS) is defined as including both
septic (i.e. sepsis or septic shock) and non-septic systemic inflammatory response (1.€. post
operative). “SIRS” is further defined according to ACCP (American College of Chest Physicians)

guidelines as the presence of two or more of A) temperature > 38°C or < 36°C, B) heart rate > 90

beats per minute, C) respiratory rate > 20 breaths per minute, and D) white blood cell count >
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12,000 per mm> or < 4,000 mm°. In the following description, the presence of two, three, or four
of the “SIRS” criteria were scored each day over the 28 day observation period.

“Sepsis” is defined as the presence of at least two “SIRS” criteria and known or suspected
source of infection. Septic shock was defined as sepsis plus one new organ failure by Brussels
criteria plus need for vasopressor medication.

Subject outcome or prognosis as used herein refers the ability of a subject to recover from
an inflammatory condition and may be used to determine the efficacy of a treatment regimen, for
example the administration of activated protein C or protein C- like compound. An mnflammatory
condition, may be selected from the group consisting of: sepsis, septicemia, pneumonia, septic
shock, systemic inflammatory response syndrome (SIRS), Acute Respiratory Distress Syndrome
(ARDS), acute lung injury, aspiration pneumanitis, infection, pancreatitis, bacteremia, peritonitis,
abdominal abscess, inflammation due to trauma, inflammation due to surgery, chronic
inflammatory disease, ischemia, ischemia-reperfusion injury of an organ or tissue, tissue damage
due to disease, tissue damage due to chemotherapy or radiotherapy, and reactions to ingested,
inhaled, infused, injected, or delivered substances, glomerulonephritis, bowel infection,
opportunistic infections, and for subjects undergoing major surgery or dialysis, subjects who are
immunocompromised, subjects on immunosuppressive agents, subjects with HIV/AIDS, subjects
with suspected endocarditis, subjects with fever, subjects with fever of unknown origin, subjects
with cystic fibrosis, subjects with diabetes mellitus, subj ects with chronic renal failure, subjects
with acute renal failure, oliguria, subjects with acute renal dysfunction, glomerulo-nephritis,
interstitial-nephritis, acute tubular necrosis (ATN), subjects with bronchiectasis, subjects with
chronic obstructive lung disease, chronic bronchitis, emphysema, or asthma, subjects with febrile
neutropenia, subjects with meningitis, subjects with septic arthritis, subjects with urinary tract
infection, subjects with necrotizing fasciitis, subjects with other suspected Group A streptococcus
infection, subjects who have had a splenectomy, subjects with recurrent or suspected enterococcus
infection, other medical and surgical conditions associated with increased risk of infection, Gram
positive sepsis, Gram negative sepsis, culture negative sepsis, fungal sepsis, meningococcemia,
post-pump syndrome, cardiac stun syndrome, myocardial infarction, stroke, congestive heart
failure, hepatitis, epiglotittis, E. coli 0157:H7, malaria, gas gangrene, toxic shock syndrome, pre-
eclampsia, eclampsia, HELP syndrome, mycobacterial tuberculosis, Pneumocystic carinii,
pneumonia, Leishmaniasis, hemolytic uremic syndrome/thrombotic thrombocytopenic purpura,
Dengue hemorrhagic fever, pelvic inflammatory disease, Legionella, Lyme disease, Influenza A,
Epstein-Barr virus, encephalitis, inflammatory diseases and autoimmunity including Rheumatoid
arthritis, osteoarthritis, progressive systemic sclerosis, systemic lupus erythematosus,
inflammatory bowel disease, idiopathic pulmonary fibrosis, sarcoidosis, hypersensitivity

pneumonitis, systemic vasculitis, Wegener’s granulomatosis, transplants including heart, liver,

21



CA 02712057 2010-07-13
WO 2009/089620 PCT/CA2009/000037

lung kidney bone marrow, graft-versus-host disease, transplant rejection, sickle cell anemua,
nephrotic syndrome, toxicity of agents such as OKT3, cytokine therapy, cirrhosis, disseminated
intravascular coagulation (DIC), cardiogenic shock, and acute kidney injury.

Assessing subject outcome, prognosis, or response of a subject to activated protein C or
protein C-like compound administration may be accomplished by various methods. For Example,
an “APACHE II” score is defined as Acute Physiology And Chronic Health Evaluation and herein
was calculated on a daily basis from raw clinical and laboratory variables. Vincent et al.
(VINCENT JL. FERREIRA F. MORENO R. (2000) Crit Care Clin. 16:353-366) summarize
APACHE score as follows “First developed in 1981 by Knaus et al., the APACHE score has
become the most commonly used survival prediction model in ICUs worldwide. The APACHE 11
score, a revised and simplified version of the original prototype, uses a point score based on 1nitial
values of 12 routine physiologic measures, age, and previous health status to provide a general
measure of severity of disease. The values recorded are the worst values taken during the subject's
first 24 hours in the ICU. The score is applied to one of 34 admission diagnoses to estimate a
disease-specific probability of mortality (APACHE II predicted risk of death). The maximum
possible APACHE II score is 71, and high scores have been well correlated with mortality. The
APACHE II score has been widely used to stratify and compare various groups of critically 1ll
subjects, including subjects with sepsis, by severity of illness on entry into clinical trials.”
Furthermore, the criteria or indication for administering activated vasopressin (XIGRIS™ -
Drotrecogin alfa (activated)) in the United States is an APACHE II score of >25. In Europe, the
criteria or indication for administering activated protein C or protein C- like compound 1s an
APACHE II score of >25 or 2 new organ system failures.

“Critically i11” as used herein is meant to include subjects that have an APACHE II score
of >25 or 2 new organ system failures.

“Activated protein C as used herein includes Drotrecbgin alfa (activated) which 1s sold as
XIGRIS™ by Eli Lilly and Company. Drotrecogin alfa (activated) 1s a serine protease
glycoprotein of approximately 55 kilodalton molecular weight and having the same amino acid
sequence as human plasma-derived Activated Protein C. The protein consists of a heavy chain and
a light chain linked by a disulfide bond. XIGRIS™, Drotrecogin alfa (activated) is currently
indicated for the reduction of mortality in adult subjects with severe sepsis (sepsis associated with
acute organ dysfunction) who have a high risk of death (e.g., as determined by an APACHE 1I
score of greater > 25 or having 2 or more organ system failures).

XIGRIS™ is available in 5 mg and 20 mg single-use vials containing sterile, preservative-
free, lyophilized drug. The vials contain 5.3 mg and 20.8 mg of Drotrecogin alfa (activated),
respectively. The 5 and 20 mg vials of XIGRIS™ also contain 40.3 and 158.1 mg of sodium
chloride, 10.9 and 42.9 mg of sodium citrate, and 31.8 and 124.9 mg of sucrose, respectively.
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XIGRIS™ is recommended for intravenous administration at an infusion rate of 24 mcg/kg/hr for
a total duration of infusion of 96 hours. Dose adjustment based on clinical or laboratory
parameters is not recommended. If the infusion is interrupted, it is recommended that when
restarted the infusion rate should be 24 mcg/kg/hr. Dose escalation or bolus doses of Drotrecogin
alfa are not recommended. XIGRIS™ may be reconstituted with Sterile Water for Injection and
further diluted with sterile normal saline injection. These solutions must be handled so as to
minimize agitation of the solution (Product information. XIGRIS™, Drotrecogin alfa (activated),
Eli Lilly and Company, November 2001).

Drotrecogin alfa (activated) is a recombinant form of human Activated Protein C, which
may be produced using a human cell line expressing the complementary DNA for the inactive
human Protein C zymogen, whereby the cells secrete protein into the fermentation medium. The
protein may be enzymatically activated by cleavage with thrombin and subsequently purified.
Methods, DNA compounds and vectors for producing recombinant activated human protein C are
described in US patents 4,775,624; 4,992,373; 5,196,322; 5,270,040, 5,270,178, 5,550,036;
5,618,714 all of which are incorporated herein by reference.

Treatment of sepsis using activated protein C or protein C- like compound in combination
with a bactericidal and endotoxin neutralizing agent is described in US patent 6,436,397;methods
for processing protein C is described in US patent 6,162,629; protein C derivatives are described mn
US patents 5,453,373 and 6,630,138; glycosylation mutants are described in US patent 5,460,953;
and Protein C formulations are described in US patents 6,630,137, 6,436,397, 6,395,270 and
6,159,468, all of which are incorporated herein by reference.

A “Brussels score” score is a method for evaluating organ dysfunction as compared to a
baseline. If the Brussels score is 0 (i.e. moderate, severe, or extreme), then organ failure was
recorded as present on that particular day (see TABLE 2A below). In the following description, to
correct for deaths during the observation period, days alive and free of organ failure (DAF) were
calculated as previously described. For example, acute lung injury was calculated as follows.

Acute lung injury is defined as present when a subject meets all of these four criteria. 1) Need for
mechanical ventilation, 2) Bilateral pulmonary infiltrates on chest X-ray consistent with acute lung
injury, 3) PaO,/FiO, ratio is less than 300, 4) No clinical evidence of congestive heart failure or if
a pulmonary artery catheter is in place for clinical purposes, a pulmonary capillary wedge pressure
less than 18 mm Hg (1). The severity of acute lung injury is assessed by measuring days alive and
free of acute lung injury over a 28 day observation period. Acute lung injury is recorded as
present on each day that the person has moderate, severe or extreme dysfunction as defined in the
Brussels score. Days alive and free of acute lung injury is calculated as the number of days after
onset of acute lung injury that a subject is alive and free of acute lung injury over a defined

observation period (28 days). Thus, a lower score for days alive and free of acute lung injury
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indicates more severe acute lung injury. The reason that days alive and free of acute lung injury 1s

preferable to simply presence or absence of acute lung injury, is that acute lung injury has a high

acute mortality and early death (within 28 days) precludes calculation of the presence or absence

of acute lung injury in dead subjects. The cardiovascular, renal, neurologic, hepatic and

coagulation dysfunction were similarly defined as present on each day that the person had

moderate, severe or extreme dysfunction as defined by the Brussels score. Days alive and free ot

steroids are days that a person is alive and is not being treated with exogenous corticosteroids (e.g.

hydrocortisone, prednisone, methylprednisolone). Days alive and free of pressors are days that a

person is alive and not being treated with intravenous vasopressors (€.g. dopamine,

norepinephrine, epinephrine, phenylephrine). Days alive and free of an International Normalized

Ratio (INR) > 1.5 are days that a person is alive and does not have an INR > 1.5.

TABLE 2A: Brussels Organ Dysfunction Scoring System

Free of Organ Dysfunction Clinically Significant Organ Dysfunction
- | Normal - Mild Moderate ~Severe  Extreme
~ DAF ORGAN 1 o 0
DYSFUNCTION
SCORE | | o
Cardiovascular >90 <90 <90 <90 plus <90 plus
Systolic BP Responsive to | Unresponsive to pH <7.3 pH <7.2
_meHg) | - fluid | fluid o e o
Pulmonary . >400 400-301 300-201 200-101 <100
P.0,/Fi0, (mmHg) Acute lung ARDS Severe ARDS
A . _ S mjury | | _
Renal <1.5 1.5-1.9 2.0-3.4 3.5-49 >5.0
 Creatinine (mg/DI) | - B L L L L
Hepatic <1.2 1.2-1.9 2.0-5.9 6.0-11.9 >12
Bilirubin (mg/dL) o o | - - o L
Hematologic >120 120-81 80-51 5021 | <20
Platelets '

(x1 Os/mm%)__ B ) o o - o
Neurologic 15 14-13 |  12-10 9-6 <5
(Glascow Score) - | | o ] o

Round Table Conference on Clinical Trals for the Treatment of Sepsis f
o o - ~ Brussels, March 12-14,1994.

Analysis of variance (ANOVA) is a standard statistical approach to test for significant

differences between sets of measurements.
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General Methods

One aspect of the invention may involve the identification of subjects or the selection of
subjects that are either at risk of developing and inflammatory condition or the identification of
subjects who already have an inflammatory condition. For example, subjects who have undergone
major surgery or scheduled for or contemplating major surgery may be considered as being at risk
of developing an inflammatory condition. Furthermore, subjects may be determined as having an
inflammatory condition using diagnostic methods and clinical evaluations known in the medical
arts. An inflammatory condition, may be selected from the group consisting of: sepsis, septicemia,
pneumonia, septic shock, systemic inflammatory response syndrome (SIRS), Acute Respiratory
Distress Syndrome (ARDS), acute lung injury, aspiration pneumanitis, infection, pancreatitis,
bacteremia, peritonitis, abdominal abscess, inflammation due to trauma, inflammation due to
surgery, chronic inflammatory disease, ischemia, ischemia-reperfusion injury of an organ or tissue,
tissue damage due to disease, tissue damage due to chemotherapy or radiotherapy, and reactions to
ingested, inhaled, infused, injected, or delivered substances, glomerulonephritis, bowel infection,
opportunistic infections, and for subjects undergoing major surgery or dialysis, subjects who are
immunocompromised, subjects on immunosuppressive agents, subjects with HIV/AIDS, subjects
with suspected endocarditis, subjects with fever, subjects with fever of unknown origin, subjects
with cystic fibrosis, subjects with diabetes mellitus, subjects with chronic renal failure, subjects
with acute renal failure, oliguria, subjects with acute renal dysfunction, glomerulo-nephritis,
interstitial-nephritis, acute tubular necrosis (ATN), subjects with bronchiectasis, subjects with
chronic obstructive lung disease, chronic bronchitis, emphysema, or asthma, subjects with tebrile
neutropenia, subjects with meningitis, subjects with septic arthritis, subjects with urinary tract
infection, subjects with necrotizing fasciitis, subjects with other suspected Group A streptococcus
infection, subjects who have had a splenectomy, subjects with recurrent or suspected enterococcus
infection, other medical and surgical conditions associated with increased risk of infection, Gram
positive sepsis, Gram negative sepsis, culture negative sepsis, fungal sepsis, meningococcemia,
post-pump syndrome, cardiac stun syndrome, myocardial infarction, stroke, congestive heart
failure, hepatitis, epiglotittis, E. coli 0157:H7, malaria, gas gangrene, toxic shock syndrome, pre- -
eclampsia, eclampsia, HELP syndrome, mycobacterial tuberculosis, Pneumocystic carinii,
pneumonia, Leishmaniasis, hemolytic uremic syndrome/thrombotic thrombocytopenic purpura,
Dengue hemorrhagic fever, pelvic inflammatory disease, Legionella, Lyme disease, Influenza A,
Epstein-Barr virus, encephalitis, inflammatory diseases and autoimmunity including Rheumatoid
arthritis, osteoarthritis, progressive systemic sclerosis, systemic lupus erythematosus,
inflammatory bowel disease, idiopathic pulmonary fibrosis, sarcoidosis, hypersensitivity
pneumonitis, systemic vasculitis, Wegener’s granulomatosis, transplants including heart, hiver,

lung kidney bone marrow, graft-versus-host disease, transplant rejection, sickle cell anemua,
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nephrotic syndrome, toxicity of agents such as OKT3, cytokine therapy, cirrhosis, disseminated
intravascular coagulation (DIC), cardiogenic shock, and acute kidney injury.

Once a subject is identified as being at risk for developing or having an inflammatory
condition or is to be administered activated protein C, then genetic sequence information may be
obtained from the subject. Or alternatively genetic sequence information may already have been
obtained from the subject. For example, a subject may have already provided a biological sample
for other purposes or may have even had their genetic sequence determined in whole or in part and
stored for future use. Genetic sequence information may be obtained in numerous different ways
and may involve the collection of a biological sample that contains genetic material. Particularly,
genetic material, containing the sequence or sequences of interest. Many methods are known in
the art for collecting bodily samples and extracting genetic material from those samples. Genetic
material can be extracted from blood, tissue and hair and other samples. There are many known
methods for the separate 1solation of DNA and RNA from biological material. Typically, DNA
may be 1solated from a biological sample when first the sample is lysed and then the DNA is
1solated from the lysate according to any one of a variety of multi-step protocols, which can take
varying lengths of time. DNA isolation methods may involve the use of phenol (Sambrook, J. et
al., "Molecular Cloning", Vol. 2, pp. 9.14-9.23, Cold Spring Harbor Laboratory Press (1989) and
Ausubel, Frederick M. et al., "Current Protocols in Molecular Biology", Vol. 1, pp. 2.2.1-2.4.5,
John Wiley & Sons, Inc. (1 994)). Typically, a biological sample is lysed in a detergent solution
and the protein component of the lysate is digested with proteinase for 12-18 hours. Next, the
lysate is extracted with phenol to remove most of the cellular components, and the remaining
aqueous phase is processed further to isolate DNA. In another method, described in Van Ness et
al. (U.S. Pat. # 5,130,423), non-corrosive phenol derivatives are used for the isolation of nucleic
acids. The resulting preparation is a mix of RNA and DNA.

Other methods for DNA isolation utilize non-corrosive chaotropic agents. These methods,

which are based on the use of guanidine salts, urea and sodium iodide, involve lysis of a biological

sample in a chaotropic aqueous solution and subsequent precipitation of the crude DNA fraction

with a lower alcohol. The final purification of the precipitated, crude DNA fraction can be
achieved by any one of several methods, including column chromatography (Analects, (1994) Vol

22, No. 4, Pharmacia Biotech), or exposure of the crude DNA to a polyanion-containing protein as
described in Koller (U.S. Pat. # 5,128,247).

Yet another method of DNA isolation, which is described by Botwell, D. D. L. (Anal.
Biochem. (1987) 162:463-465) involves lysing cells in 6M guanidine hydrochloride, precipitating
DNA ftrom the lysate at acid pH by adding 2.5 volumes of ethanol, and washing the DNA with

ethanol.
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Numerous other methods are known in the art to isolate both RNA and DNA, such
as the one described by CHOMCZYNSKI (U.S. Pat. # 5,945,515), whereby genetic
material can be extracted efficiently in as little as twenty minutes. EVANS and HUGH

(U.S. Pat. # 5,989,431) describe methods for isolating DNA using a hollow membrane
filter.

Once a subject’s genetic material has been obtained from the subject it may then be further
be amplified by Reverse Transcription Polymerase Chain Reaction (RT-PCR), Polymerase Chain
Reaction (PCR), Transcription Mediated Amplification (TMA), Ligase chain reaction (LCR),
Nucleic Acid Sequence Based Amplification (NASBA) or other methods known in the art, and
then further analyzed to detect or determine the presence or absence of one or more
polymorphisms or mutations in the sequence of interest, provided that the genetic material
obtained contains the sequence of interest. Particularly, a person may be interested in determining
the presence or absence of a mutation in the protemn C gene sequence, as described in herein. The
sequence of interest may also include other mutations, or may also contain some of the sequence
surrounding the mutation of interest.

Detection or determination of a nucleotide identity, or the presence of one or more single
nucleotide polymorphism(s) (SNP typing), may be accomplished by any one of a number methods
or assays known in the art. Many DNA typing methodologies are useful detection of SNPs. The
majority of SNP genotyping reactions or assays can be assigned to one of four broad groups
(sequence-specific hybridization, primer extension, oligonucleotide ligation and mnvasive
cleavage). Furthermore, there are numerous methods for analyzing/detecting the products of each
type of reaction (for example, fluorescence, luminescence, mass measurement, electrophoresis,
etc.). Furthermore, reactions can occur in solution or on a solid support such as a glass shde, a
chip, a bead, etc. .

In general, sequence-specific hybridization involves a hybridization probe, which 1s
capable of distinguishing between two DNA targets differing at one nucleotide position by
hybridization. Usually probes are designed with the polymorphic base in a central position in the
probe sequence, whereby under optimized assay conditions only the perfectly matched probe
target hybrids are stable and hybrids with a one base mismatch are unstable. A strategy which
couples detection and sequence discrimination is the use of a “molecular beacon”, whereby the
hybridization probe (molecular beacon) has 3' and 5' reporter and quencher molecules and 3' and 5'
sequences which are complementary such that absent an adequate binding target for the
intervening sequence the probe will form a hairpin loop. The hairpin loop keeps the reporter and
quencher in close proximity resulting in quenching of the fluorophor (reporter) which reduces

fluorescence emissions. However, when the molecular beacon hybridizes to the target the
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fluorophor and the quencher are sufficiently separated to allow fluorescence to be enutted from the
fluorophor.

Similarly, primer extension reactions (i.e. mini sequencing, nucleotide-specific extensions,
or simple PCR amplification) are useful in sequence discrimination reactions. For example, in
mini sequencing a primer anneals to its target DNA immediately upstream of the SNP and is
extended with a single nucleotide complementary to the polymorphic site. Where the nucleotide 1s
not complementary, no extension occurs.

Oligonucleotide ligation assays require two sequence-specific probes and one common
ligation probe per SNP. The common ligation probe hybridizes adjacent to a sequence-specific
probe and when there is a perfect match of the appropriate sequence-specific probe, the ligase joins
both the sequence-specific and the common probes. Where there is not a perfect match the ligase
is unable to join the sequence-specific and common probes. Probes used in hybridization can
include double-stranded DNA, single-stranded DNA and RNA oligonucleotides, and peptide
nucleic acids. Hybridization methods for the identification of single nucleotide poiymorphisms or
other mutations involving a few nucleotides are described in the U.S. Pat. 6,270,961, 6,025,136,
and 6,872,530. Suitable hybridization probes for use in accordance with the invention include
oligonucleotides and PNAs from about 10 to about 400 nucleotides, alternatively from about 20 to
about 200 nucleotides, or from about 30 to about 100 nucleotides in length.

Alternatively, an invasive cleavage method requires an oligonucleotide called an
Invader™ probe and sequence-specific probes to anneal to the target DNA with an overlap of one
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