
SEPSIS BIOMARKERS AND USES THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to diagnostic and/or prognostic 

biomarker or biomarkers for detection and/or prediction of sepsis. 

BACKGROUND OF THE INVENTION 

[0002] The following discussion of the background to the invention is 

intended to facilitate an understanding of the present invention. However, it 
should be appreciated that the discussion is not an acknowledgment or admission 
that any of the material referred to was published, known or part of the common 

general knowledge in any jurisdiction as at the priority date of the application. 

[0003] Sepsis arises from a host response to an infection caused by 

bacteria or other infectious agents such as viruses, fungi and parasites. This 
response is called Systemic Inflammatory Response Syndrome (SIRS). 

Outcomes from sepsis are determined by the virulence of the invading pathogen 
and the host response, wnich may be over-exuberant resulting in collateral 

damage of organs and tissues. Typically, when sepsis arises, the body of the host 

is unable to break down clots that are formed in the lining of inflamed blood 
vessels, limiting blood flow to the organs, and subsequently leading to organ 

failure or gangrene. 

[0004] Sepsis is a continuum of heterogeneous disease processes 

generally starting with infection, followed by SIRS, then sepsis, followed by severe 
sepsis and finally septic shock which causes multiple organ dysfunction and 

death. Worldwide incidence of sepsis continues to rise, with increasing concern in 
the elderly patients due to fast aging population. Approximately one-third to one-

half of all severe sepsis patients succumb to their illness. Early stratification and 
timely intervention in patients with suspected infection before progression to 
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sepsis remains a critical clinical challenge to physicians worldwide as sepsis is 
often diagnosed at too late a stage. 

[0005] Early diagnosis of sepsis is challenging because clinical signs of 
SIRS in sepsis are antedated by biochemical and immunological reactions. In 
addition, SIRS criteria are very generic in which border line outcomes result in 
diagnostic unclarity. Furthermore, infection is only one of the protean conditions 

that can lead to SIRS, the rest being sterile inflammation. Currently available 
standard laboratory signs of sepsis such as leukocytes, lactate, blood glucose and 

thrombocyte counts are non-specific. In about one-third of sepsis patients, the 
causative organism fails to be identified, further hampering early commencement 

of antimicrobial therapy or even worse, the liberal use of board-spectrum 

antibiotics which would perpetuate resistance to antimicrobial drugs. 

[0006] Previous research to identify sepsis biomarkers such as cytokines, 
chemokines, acute phase proteins, soluble receptors and cell surface markers did 

not reliably differentiate between infectious from non-infectious causes of 

inflammation. It is a difficult to derive accurate biomarkers for diagnosis of sepsis 

because a host response of SIRS and to infection is regulated by multiple 

pathways, complicating efforts to derive accurate biomarkers. Furthermore, the 

number of useful prognostic biomarkers available is also very low. 

[0007] Therefore, there is a need for robust, effective biomarkers or a 

biomarker for diagnosis and/or prognosis of sepsis, and states in the sepsis 
continuum, that overcome(s), or at least alleviate(s), the above-mentioned 
problems. 

SUMMARY OF THE INVENTION 

[0008] The present invention seeks to provide novel methods for detection 

and/or prognosis of sepsis, and states in the sepsis continuum, in a subject to 
ameliorate some of the difficulties with, and complement the current methods of 
detection and/or prediction of sepsis. The present invention further seeks to 
provide kits for detection and/or prognosis of sepsis, and states in the sepsis 
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continuum, in a subject. 

[0009] The present invention also seeks to provide novel methods for 

assessing and/or predicting the severity of sepsis in a subject tested positive for 
sepsis. Preferably, the methods are for assessing whether a subject has, or is at 

risk of developing, one of a plurality of conditions selected from infection, mild 
sepsis and severe sepsis, and/or one of a plurality of conditions selected from the 

states in the sepsis continuum. The present invention further seeks to provide kits 
for assessing and/or predicting the severity of sepsis in a subject tested positive 

for sepsis. 

[0010] The present invention is based on a multi-gene signature approach 

as a diagnostic biomarker derived from gene expression profiling in leukocytes 
isolated from patient blood samples, which provides a diagnostic that is 

significantly more accurate and proleptic than existent methods. The diagnostic 
biomarker comprising a set of genes collectively reflect broad-range and 

convergent effects of inflammatory responses, hormonal signaling, onset of 

endothelial dysfunction, blood coagulation, organ injury and the like. 

[0011] The present invention relates to a set of genes which has been 
derived from a microarray genome wide expression profile, validated by qPCR 

assay. Surprisingly, hierarchical clustering of the microarray gene expression 
profiling results demonstrated significant differences in gene expression pattern of 

leukocytes among the different states in the sepsis continuum, namely, control, 

infection, non-infected Systemic Inflammatory Response Syndrome (SIRS) or also 
known as SIRS without infection, sepsis, severe sepsis, cryptic shock and septic 
shock patients. Differentially expressed genes during sepsis were derived from 
microarray gene profiling, and a panel of genes were shortlisted from the initial 

33,000. Furthermore and surprisingly, analytical validation using qPCR indicates 

that this panel of genes or biomarkers is progressively dysregulated, such as up-
or down-regulation, in subjects across the sepsis continuum, which correlates to 

microarray results. Gene expression changes in leukocytes can be clearly 

observed and utilized for diagnosis and/or prognosis of sepsis and states in the 

sepsis continuum. 
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[0012] In addition to the above, surprisingly, any number of the 
predetermined panel of genes or biomarkers can be used, and in any combination, 
for the diagnosis and/or prognosis of sepsis and the states in the sepsis 
continuum. 

[0013] In accordance with a first aspect of the invention, there is provided a 
method of detecting or predicting sepsis in a subject, the method comprising: 

i. measuring the level of at least one biomarker in a first sample 
isolated from the subject; and 

ii. comparing the level measured to a reference level of a 

corresponding biomarker, 
wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 
forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 

NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 

ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 
22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ 

ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 
31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ 

ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 
40, or a fragment, homologue, variant or derivative thereof; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 

amino acid sequence; and (c) a polynucleotide comprising a nucleotide 
sequence capable of hybridising selectively to any one of the sequences of 

(a), (b), or a complement thereof, 

wherein a difference between the level measured in the first sample 

and the reference level is indicative of sepsis being present in the first 
sample. 

[0014] Preferably, the presence of sepsis is determined by detecting in the 
subject an increase in the level of the at least one biomarker measured in the first 
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sample, the at least one biomarker selected from a group consisting of: (a) a 
polynucleotide comprising a nucleotide sequence set forth in any one of SEQ ID 
NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 
6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, 

SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID 

NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ 
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or a 
fragment, homologue, variant or derivative thereof; (b) a polynucleotide comprising 
a nucleotide sequence set forth in any one of the sequences of (a), that encodes a 

polypeptide comprising the corresponding amino acid sequence; and (c) a 

polynucleotide comprising a nucleotide sequence capable of hybridising 
selectively to any one of the sequences of (a), (b), or a complement thereof, as 
compared to the reference level of the corresponding biomarker. 

[0015] Preferably, the presence of sepsis is determined by detecting in the 
subject a decrease in the level of the at least one biomarker measured in the first 

sample, the at least one biomarker selected from a group consisting of: (a) a 
polynucleotide comprising a nucleotide sequence set forth in any one of SEQ ID 

NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ 
ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a 

fragment, homologue, variant or derivative thereof; (b) a polynucleotide comprising 
a nucleotide sequence set forth in any one of the sequences of (a), that encodes a 

polypeptide comprising the corresponding amino acid sequence; and (c) a 
polynucleotide comprising a nucleotide sequence capable of hybridising 
selectively to any one of the sequences of (a), (b), or a complement thereof, as 

compared to the reference level of the corresponding biomarker. 

[0016] Preferably, the reference level is the level of the corresponding 
biomarker in a second sample isolated from at least one subject with no sepsis. 

[0017] Preferably, the comparing step comprises applying a decision rule 
to determine or predict the presence or absence of sepsis in the subject. 

[0018] In accordance with a second aspect of the invention, there is 
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provided a method of detecting or predicting whether a subject has one of a 
plurality of conditions selected from a group consisting of: control, infection, non-
infected systemic inflammatory response syndrome (SIRS), mild sepsis, severe 
sepsis, septic shock and cryptic shock, the method comprising: 

i. measuring the level of at least one biomarker in a first sample 
isolated from the subject; and 

ii. comparing the level measured to a reference level of a 
corresponding biomarker, 

wherein the at least one biomarker is selected from a group 
consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 
NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 

ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 
22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ 

ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 

31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ 

ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 

40, or a fragment, homologue, variant or derivative thereof; (b) a 
polynucleotide comprising a nucleotide sequence set forth in anyone of the 
sequences of (a), that encodes a polypeptide comprising the corresponding 
amino acid sequence; and (c) a polynucleotide comprising a nucleotide 
sequence capable of hybridising selectively to any one of the sequences of 
(a), (b), or a complement thereof, 

wherein the level measured in the first sample is statistically 

substantially similar to the reference level is indicative of whether the 
subject has one of the conditions. 

[0019] Preferably, the reference level is the level of a corresponding 
biomarker in a second sample isolated from at least one subject selected from a 

group consisting of: a control subject, an infection positive subject, a non-infected 
SIRS positive subject, a mild sepsis positive subject, a severe sepsis positive 
subject and a cryptic shock positive subject. 
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[0020] Preferably, the comparing step comprises applying a decision rule 
to determine or predict whether the subject has one of the conditions. 

[0021] In accordance with a third aspect of the invention, there is provided 
a kit for performing the method of the first aspect, the kit comprising: 

i. at least one reagent capable of specifically binding to the at least 

one biomarker to quantify the level of the biomarker in the first 
sample of a subject; and 

ii. a reference standard indicating the reference level of the 
corresponding biomarker. 

[0022] Preferably, the at least one reagent comprises at least one antibody 

capable of specifically binding to the at least one biomarker. 

[0023] Preferably, the kit further comprises at least one additional reagent 

capable of specifically binding at least one additional biomarker in the first sample, 
and a reference standard indicating a reference level of a corresponding at least 
one additional biomarker. 

[0024] In accordance with a fourth aspect of the invention, there is 

provided a kit for performing the method of the second aspect, the kit comprising: 

i. at least one reagent capable of specifically binding to the at least 

one biomarker to quantify the level of the biomarker in the first 
sample of a subject; and 

ii. a reference standard indicating the reference level of the 
corresponding biomarker. 

[0025] Preferably, the at least one reagent comprises at least one antibody 
capable of specifically binding to the at least one biomarker. 

[0026] Preferably, the kit further comprises at least one additional reagent 
capable of specifically binding at least one additional biomarker in the first sample, 
and a reference standard indicating a reference level of a corresponding at least 
one additional biomarker. 
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[0027] In accordance with a fifth aspect of the invention, there is provided a 
kit for detecting or predicting sepsis in a subject, comprising an antibody capable 
of binding selectively to at least one biomarker in a first sample isolated from the 
subject and reagents for detection of a complex formed between the antibody and 

complement component of the at least one biomarker, wherein the at least one 
biomarker is selected from a group consisting of: (a) a polynucleotide comprising a 

nucleotide sequence set forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 
NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 
8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 

13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID 
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ 
ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, 

SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 

32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 
NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment, 
homologue, variant or derivative thereof; (b) a polynucleotide comprising a 

nucleotide sequence set forth in any one of the sequences of (a), that encodes a 

polypeptide comprising the corresponding amino acid sequence; and (c) a 

polynucleotide comprising a nucleotide sequence capable of hybridising 

selectively to any one of the sequences of (a), (b), or a complement thereof, and a 

reference standard indicating a reference level of a corresponding biomarker, 

wherein a difference between a level of the at least one biomarker measured in 

the first sample and the reference level is indicative of sepsis being present in the 

first sample. 

[0028] Preferably, the reference level is the level of the corresponding 
biomarker in a second sample isolated from at least one subject with no sepsis. 

[0029] In accordance with a sixth aspect of the invention, there is provided 
a kit for detecting or predicting whether a subject has one of a plurality of 
conditions selected from a group consisting of: control, infection, non-infected 
systemic inflammatory response syndrome (SIRS), mild sepsis, severe sepsis, 

septic shock and cryptic shock, comprising an antibody comprising capable of 
binding selectively to at least one biomarker in a first sample isolated from the 
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subject and reagents for detection of a complex formed between the antibody and 
complement component of the at least one biomarker, wherein the at least one 

biomarker is selected from a group consisting of: (a) a polynucleotide comprising a 
nucleotide sequence set forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 

NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 
8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 

13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID 
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ 

ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, 
SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 

32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 
NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment, 

homologue, variant or derivative thereof; (b) a polynucleotide comprising a 
nucleotide sequence set forth in any one of the sequences of (a), that encodes a 

polypeptide comprising the corresponding amino acid sequence; and (c) a 
polynucleotide comprising a nucleotide sequence capable of hybridising 
selectively to any one of the sequences of (a), (b), or a complement thereof, and a 
reference standard indicating a reference level of a corresponding biomarker, 
wherein a level of the at least one biomarker measured in the first sample is 
statistically substantially similar to the reference level is indicative of whether the 

subject has one of the conditions. 

[0030] Preferably, the reference level is the level of a corresponding 

biomarker in a second sample isolated from at least one subject selected from a 
group consisting of: a control subject, an infection positive subject, a non-infected 

SIRS positive subject, a mild sepsis positive subject, a severe sepsis positive 
subject and a cryptic shock positive subject. 

[0031] In accordance with a seventh aspect of the invention, there is 
provided a method of detecting or predicting sepsis in a subject, the method 

comprising: 
i. measuring the level of at least one biomarker in a first sample 

isolated from the subject; and 
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ii. comparing the level measured to a reference level of a 
corresponding biomarker, 

wherein the at least one biomarker is selected from a group 
consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one or more, and in any combination, of SEQ ID NO: 1, SEQ ID 
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ 
ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, 

SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, 
SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID 
NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, 
SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID 

NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, 

SEQ ID NO: 39, SEQ ID NO: 40, or a fragment, homologue, variant or 

derivative thereof; (b) a polynucleotide comprising a nucleotide sequence 
set forth in any one or more, and in any combination, of the sequences of 

(a), that encodes a polypeptide comprising the corresponding amino acid 
sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one or more of the sequences of 

(a), (b), or a complement thereof, 
wherein a difference between the level measured in the first sample 

and the reference level is indicative of sepsis being present in the first 

sample. 

[0032] In accordance with an eighth aspect of the invention, there is 

provided a method of detecting or predicting whether a subject has one of a 

plurality of conditions selected from a group consisting of: control, infection, non-

infected systemic inflammatory response syndrome (SIRS), mild sepsis, severe 
sepsis, septic shock and cryptic shock, the method comprising: 

i. measuring the level of at least one biomarker in a first sample 
isolated from the subject; and 

ii. comparing the level measured to a reference level of a 
corresponding biomarker, 
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wherein the at least one biomarker is selected from a group 
consisting of: (a) a polynucleotide comprising a nucleotide sequence set 
forth in any one or more, and in any combination, of SEQ ID NO: 1, SEQ ID 
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ 

ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, 
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, 
SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID 
NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, 

SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID 

NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, 
SEQ ID NO: 39, SEQ ID NO: 40, or a fragment, homologue, variant or 

derivative thereof; (b) a polynucleotide comprising a nucleotide sequence 

set forth in any one or more, and in any combination, of the sequences of 
(a), that encodes a polypeptide comprising the corresponding amino acid 
sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one or more of the sequences of 
(a), (b), or a complement thereof, 

wherein the level measured in the first sample is statistically 
substantially similar to the reference level is indicative of whether the 
subject has one of the conditions. 

[0033] In accordance with another aspect of the present invention, there is 

provided at least one gene selected from a predetermined panel of genes for 
diagnosis of sepsis in a subject. 

[0034] Another aspect of the present invention provides at least one gene 
selected from a predetermined panel of genes for prognosis of sepsis in a subject. 

[0035] Another aspect of the present invention provides a method for 
detecting, or predicting, sepsis in a subject. The method generally comprises 

measuring the level of at least one sepsis continuum marker expression product of 
at least one gene selected from a predetermined panel of genes in a suitable fluid 

sample obtained from the subject and comparing the level measured to the level 
of a corresponding sepsis continuum marker expression product in at least one 
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control subject, the control subject being a normal subject, wherein a difference 
between the level of the at least one sepsis continuum marker expression product 

and the level of the corresponding sepsis continuum marker expression product is 
indicative of sepsis being present in the subject. 

[0036] Another aspect of the present invention provides a method for 
assessing whether a subject has one of a plurality of conditions selected from 
infection, mild sepsis and severe sepsis. The method generally comprise the 

steps of measuring the level of at least one sepsis continuum marker expression 
product of at least one gene selected from a predetermined panel of genes in a 
suitable fluid sample obtained from the subject and comparing the level measured 

to the level of a corresponding sepsis continuum marker expression product in a 

plurality of control subjects, the control subjects being at least one infection 
positive subject, at least one mild sepsis positive subject and at least one severe 
sepsis positive subject, wherein when the level of the at least one expression 
product is statistically substantially similar to the level of the corresponding sepsis 

continuum marker expression product of any one of the control subjects, it is 

indicative of whether the subject has one of the conditions. 

[0037] Another aspect of the invention provides a kit for detection and/or 

prognosis of sepsis in a subject, comprising an antibody capable of binding 

selectively to at least one sepsis continuum marker expression product of at least 

one gene selected from a predetermined panel of genes in a suitable fluid sample 

obtained from the subject and reagents for detection of a complex formed between 
the antibody and a complement component of the at least one expression product. 

[0038] Another aspect of the invention provides a kit for assessing and/or 

predicting the severity of sepsis in a subject, comprising an antibody capable of 
binding selectively to at least one sepsis continuum marker expression product of 
at least one gene selected from a predetermined panel of genes in a suitable fluid 
sample obtained from the subject and reagents for detection of a complex formed 

between the antibody and a complement component of the at least one 

expression product. 

[0039] Preferably, the kit is for assessing whether a subject has, or is at 



risk of developing, one of a plurality of conditions selected from infection, mild 
sepsis and severe sepsis. 

[0040] Advantageously, the at least one gene is selected from a 
predetermined panel of genes comprising of: Homo sapiens acyl-CoA synthetase 
long-chain family member 1 (ACSL1) gene, Homo sapiens annexin A3 (ANXA3) 

gene, Homo sapiens cysteine-rich transmembrane module containing 1 
(CYSTM1) gene, Homo sapiens chromosome 19 open reading frame 59 
(C19orf59) gene, Homo sapiens colony stimulating factor 2 receptor, beta, low-

affinity (granulocyte-macrophage) (CSF2RB) gene, Homo sapiens DEAD (Asp-
Glu-Ala-Asp) box polypeptide 60-like (DDX60L) gene, Homo sapiens Fc fragment 
of IgG, high affinity lb, receptor (CD64) (FCGR1B) gene, Homo sapiens free fatty 
acid receptor 2 (FFAR2) gene, Homo sapiens formyl peptide receptor 2 (FPR2) 

gene, Homo sapiens heat shock 70kDa protein 1B (HSPA1B) gene, Homo 
sapiens interferon induced transmembrane protein 1 (IFITM1) gene, Homo 

sapiens interferon induced transmembrane protein 3 (IFITM3) gene, Homo 

sapiens interleukin 1, beta (IL1B) gene, Homo sapiens interleukin 1 receptor 
antagonist (IL1RN) gene, Homo sapiens leukocyte immunoglobulin-like receptor, 
subfamily A (with TM domain), member 5 (LILRA5) gene, Homo sapiens leucine-
rich alpha-2-glycoprotein 1 (LRG1) gene, Homo sapiens myeloid cell leukemia 
sequence 1 (BCL2-related) (MCL1) gene, Homo sapiens NLR family, apoptosis 

inhibitory protein (NAIP) gene, Homo sapiens nuclear factor, interleukin 3 

regulated (NFIL3) gene, Homo sapiens 5'-nucleotidase, cytosolic III (NT5C3) 

gene, Homo sapiens 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 3 
(PFKFB3) gene, Homo sapiens phospholipid scramblase 1 (PLSCR1) gene, Homo 

sapiens prokineticin 2 (PROK2) gene, Homo sapiens RAB24, member RAS 
oncogene family (RAB24) gene, Homo sapiens S100 calcium binding protein A12 
(S100A12) gene, Homo sapiens selectin L (SELL) gene, Homo sapiens solute 
carrier family 22 (organic cation/ergothioneine transporter), member 4 (SLC22A4) 

gene, Homo sapiens superoxide dismutase 2, mitochondrial (SOD2) gene, Homo 
sapiens SP100 nuclear antigen (SP100) gene, Homo sapiens toll-like receptor 4 
(TLR4) gene, Homo sapiens chemokine (C-C motif) ligand 5 (CCL5) gene, Homo 
sapiens chemokine (C-C motif) receptor 7 (CCR7) gene, Homo sapiens CD3d 
molecule, delta (CD3-TCR complex) (CD3D) gene, Homo sapiens CD6 molecule 
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(CD6) gene, Homo sapiens Fas apoptotic inhibitory molecule 3 (FAIM3) gene, 
Homo sapiens Fc fragment of IgE, high affinity I, receptor for; alpha polypeptide 
(FCER1A) gene, Homo sapiens granzyme K (granzyme 3; tryptase II) (GZMK) 
gene, Homo sapiens interleukin 7 receptor (IL7R) gene, Homo sapiens killer cell 
lectin-like receptor subfamily B, member 1 (KLRB1) gene, Homo sapiens mal, T-
cell differentiation protein (MAL) gene. 

[0041] Advantageously, the at least one gene selected from the 
predetermined panel of genes is either up-regulated or down-regulated in a 

subject with sepsis. 

[0042] Advantageously, the at least one gene selected from the 
predetermined panel of genes is progressively up-regulated or down-regulated 
from control and SIRS without infection, to infection without SIRS, to mild sepsis to 

severe sepsis. 

[0043] Advantageously, any number of the predetermined panel of genes 

can be selected or used, and in any combination, for the diagnosis and/or 
prognosis of sepsis. 

[0044] Advantageously, any number of the predetermined panel of genes 
can be selected or used, and in any combination, for assessing and/or predicting 

the severity of sepsis in a subject tested positive for sepsis. 

[0045] Preferably, the at least one sepsis continuum marker transcript is 

selected from the group consisting of: (a) a polynucleotide comprising a nucleotide 

sequence set forth in any one of the sequences listed in List 1; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 
sequences listed in List 1 that encodes a polypeptide comprising its 

corresponding amino acid sequence. 

[0046] Advantageously, the present invention can be used to distinguish 

between patients with no sepsis and patients with sepsis. The present invention 
can also be used to distinguish patients with sepsis and patients with severe 
sepsis. 
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[0047] Advantageously, the present invention can be used for the early 
detection and diagnosis of sepsis, and also the monitoring of patients for an 
improvement of treatment and outcome for such patients. 

[0048] Advantageously, the present invention can be used to identify 

and/or classify a subject or patient as a candidate for sepsis therapy. 

[0049] Other aspects and features of the present invention will become 

apparent to those of ordinary skill in the art upon review of the following 
description of specific embodiments of the invention in conjunction with the 

accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] In the figures, which illustrate, by way of example only, 

embodiments of the present invention, are as follows. 

[0051] FIGURE 1: Relative average fold change of infection (without SIRS), 

mild and severe sepsis samples over control by qPCR. (A) 30 up-regulated genes; 
and (B) 10 down-regulated genes. 

[0052] FIGURE 2: Overlapping genes identified from four different gene 
classification methods. 

[0053] FIGURE 3: Unsupervised hierarchical clustering heatmap of genes 

with up- or down- regulated expression level in sepsis continuum. 

[0054] FIGURE 4: Boxplots based on 6 Models (A-F) which allow the 

stratification of septic/non septic patients. A predetermined cut off between 

Sepsis/non-sepsis, indicated by the respective horizontal lines, is based on a 
decision rule for highest total accuracy achievable. For each model a training set 
based on 100 samples was created (left) and a blinded test of 61 samples was 
used (right) to validate the models. The Models are: 

• (A) using 40 genes and HPRT1 as normalization housekeeping gene. 
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• (B) using 8 genes and HPRT1 as normalization housekeeping gene. 

• (C) using 40 genes and GAPDH as normalization housekeeping gene. 

• (D) using 8 genes and GAPDH as normalization housekeeping gene. 

• (E) using 40 genes and both HPRT1 and GAPDH as normalization 

housekeeping genes. 

• (F) using 11 genes and both HPRT1 and GAPDH as normalization 

housekeeping genes. 

[0055] FIGURE 5: Boxplot representing 85 sepsis patients based on either 
37 genes (A) or 14 genes (B). Weight scoring system was implemented using 2 

models which allow the segregation of severe sepsis from mild sepsis. 

[0056] FIGURE 6: Average plasma protein concentration (S100A12) in 
patients selected from the group consisting of control, infection, mild sepsis and 

severe sepsis/septic shock, indicating a correlation between severity of Sepsis 

and protein concentration. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0057] The present invention uses a multi-gene signature approach as a 

diagnostic biomarker derived from gene expression profiling in leukocytes isolated 

from blood samples of subjects which provides a diagnostic that is significantly 

more accurate and faster than existing methods. Advantageously, gene 
expression profiling overcomes, or at least alleviates, the problem of delayed 

diagnosis of sepsis as the up- or down-regulation of genes occur before the 
synthesis of functional gene products such as pro-inflammatory proteins. 
Advantageously, the present invention can reliably and accurately categorise an 
individual with sepsis or provide prognostic clues on the progression of the 

syndrome, thereby allowing for more effective therapeutic intervention. 

[0058] A cohort study was carried out. The objectives of the cohort study 
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relating to the study of emergency department patients with sepsis include (i) 
deriving and validating a gene expression panel that are differentially expressed in 

the leukocytes of patients with and without sepsis to enhance early diagnosis of 
sepsis; and (ii) investigating the prognostic value of the gene expression panel to 
guide treatment in sepsis by predicting the severity of sepsis at its onset. 

[0059] Advantageously, there is provided a method of detecting or 
predicting sepsis in a subject, the method comprises 

i. measuring the level of at least one biomarker in a first sample 
isolated from the subject; and 

ii. comparing the level measured to a reference level of a 

corresponding biomarker, 

wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 
forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 

NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 

13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 
ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 

22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ 
ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 
31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ 
ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 

40, or a fragment, homologue, variant or derivative thereof; (b) a 
polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 

amino acid sequence; and (c) a polynucleotide comprising a nucleotide 

sequence capable of hybridising selectively to any one of the sequences of 
(a), (b), or a complement thereof, 

wherein a difference between the level measured in the first sample 
and the reference level is indicative of sepsis being present in the first 

sample. 

[0060] Advantageously, there is also provided a method of detecting or 
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predicting whether a subject has one of a plurality of conditions selected from a 
group consisting of: control, infection, non-infected systemic inflammatory 
response syndrome (SIRS), mild sepsis, severe sepsis, septic shock and cryptic 
shock, the method comprises 

i. measuring the level of at least one biomarker in a first sample 
isolated from the subject; and 

ii. comparing the level measured to a reference level of a 
corresponding biomarker, 

wherein the at least one biomarker is selected from a group 
consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 
NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 

ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 
22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ 

ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 
31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ 
ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 
40, or a fragment, homologue, variant or derivative thereof; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 

amino acid sequence; and (c) a polynucleotide comprising a nucleotide 

sequence capable of hybridising selectively to any one of the sequences of 
(a), (b), or a complement thereof, 

wherein the level measured in the first sample is statistically 

substantially similar to the reference level is indicative of whether the 
subject has one of the conditions. 

[0061] As used herein, the singular forms "a", "an" and "the" include plural 
referents unless the context clearly dictates otherwise. 

[0062] The use of "or",means "and/or" unless stated otherwise. 
Furthermore, the use of the terms "including" and "having" as well as other forms 
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of those terms, such as "includes", "included", "has", and "have" are not limiting. 

[0063] "Sample", "test sample", "specimen", "sample used from a subject", 
and "patient sample", including the plural referents, as used herein may be used 
interchangeably and may be a sample of blood, tissue, urine, serum, plasma, 
amniotic fluid, cerebrospinal fluid, placental cells or tissue, endothelial cells, 
leukocytes, or monocytes. The sample can be used directly as obtained from a 

patient or subject can be pre-treated, such as by filtration, distillation, extraction, 
concentration, centrifugation, inactivation of interfering components, addition of 
reagents, and the like, to modify the character of the sample in some manner as 
discussed herein or otherwise as is known in the art. 

[0064] Any cell type, tissue, or bodily fluid may be utilised to obtain a 
sample. Such cell types, tissues, and fluid may include sections of tissues such 
as biopsy and autopsy samples, frozen sections taken for histological purposes, 
blood (such as whole blood), plasma, serum, sputum, stool, tears, mucus, saliva, 

broncholveolar lavage (BAL) fluid, hair, skin, red blood cells, platelets, interstitial 
fluid, ocular lens fluid, cerebral spinal fluid, sweat, nasal fluid, synovial fluid, 

menses, amniotic fluid, semen, etc. Cell types and tissues may also include 

lymph fluid, ascetic fluid, gynaecological fluid, urine, peritoneal fluid, cerebrospinal 

fluid, a fluid collected by vaginal rinsing, or a fluid collected by vaginal flushing. A 
tissue or cell type may be provided by removing a sample of cells from an animal, 

but can also be accomplished by using previously isolated cells (for example, 
isolated by another person, at another time, and/or for another purpose). Archival 
tissues, such as those having treatment or outcome history, may also be used. 
Protein or nucleotide isolation and/or purification may or may not be necessary. 

[0065] A nucleic acid or fragment thereof is "substantially homologous" ("or 
substantially similar") to another if, when optimally aligned (with appropriate 

nucleotide insertions or deletions) with the other nucleic acid (or its 

complementary strand), there is nucleotide sequence identity in at least about 

60% of the nucleotide bases, usually at least about 70%, more usually at least 
about 80%, preferably at least about 90%, and more preferably at least about 95-
98% of the nucleotide bases. 
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[0066] Alternatively, substantial homology or (identity) exists when a 

nucleic acid or fragment thereof will hybridise to another nucleic acid (or a 

complementary strand thereof) under selective hybridisation conditions, to a 

strand, or to its complement. Selectivity of hybridisation exists when hybridisation 

that is substantially more selective than total lack of specificity occurs. Typically, 

selective hybridisation will occur when there is at least about 55% identity over a 

stretch of at least about 14 nucleotides, preferably at least about 65%, more 

preferably at least about 75%, and most preferably at least about 90%. The length 

of homology comparison, as described, may be over longer stretches, and in 

certain embodiments will often be over a stretch of at least about nine nucleotides, 

usually at least about 20 nucleotides, more usually at least about 24 nucleotides, 

typically at least about 28 nucleotides, more typically at least about 32 nucleotides, 

and preferably at least about 36 or more nucleotides. 

[0067] Thus, polynucleotides of the invention preferably have at least 75%, 

more preferably at least 85%, more preferably at least 90% homology to the 

sequences shown in List 1 or the sequence listings herein. More preferably there 

is at least 95%, more preferably at least 98%, homology. Nucleotide homology 

comparisons may be conducted as described below for polypeptides. A preferred 

sequence comparison program is the GCG Wisconsin Best fit program described 

below. The default scoring matrix has a match value of 10 for each identical 

nucleotide and -9 for each mismatch. The default gap creation penalty is -50 and 

the default gap extension penalty is -3 for each nucleotide. 

[0068] In the context of the present invention, a homologue or homologous 

sequence is taken to include a nucleotide sequence which is at least 60, 70, 80 or 

90% identical, preferably at least 95 or 98% identical at the amino acid level over 

at least 20, 50, 100, 200, 300, 500 or 1000 nucleotides with the nucleotides 

sequences set out in the sequence listings or in List 1 below. In particular, 

homology should typically be considered with respect to those regions of the 

sequence that encode contiguous amino acid sequences known to be essential for 

the function of the protein rather than non-essential neighbouring sequences. 

Preferred polypeptides of the invention comprise a contiguous sequence having 

greater than 50, 60 or 70% homology, more preferably greater than 80, 90, 95 or 

20 



97% homology, to one or more of the nucleotides sequences set out in the 
sequences. Preferred polynucleotides may alternatively or in addition comprise a 

contiguous sequence having greater than 80, 90, 95 or 97% homology to the 
sequences set out in the sequence listings or in List 1 below that encode 
polypeptides comprising the corresponding amino acid sequences. 

[0069] Other preferred polynucleotides comprise a contiguous sequence 

having greater than 40, 50, 60, or 70% homology, more preferably greater than 80, 

90, 95 or 97% homology to the sequences set out that encode polypeptides 

comprising the corresponding amino acid sequences. 

[0070] Nucleotide sequences are preferably at least 15 nucleotides in 

length, more preferably at least 20, 30, 40, 50, 100 or 200 nucleotides in length. 

[0071] Generally, the shorter the length of the polynucleotide, the greater 
the homology required to obtain selective hybridization. Consequently, where a 

polynucleotide of the invention consists of less than about 30 nucleotides, it is 

preferred that the % identity is greater than 75%, preferably greater than 90% or 
95% compared with the nucleotide sequences set out in the sequence listings 

herein or in List 1 below. Conversely, where a polynucleotide of the invention 
consists of, for example, greater than 50 or 100 nucleotides, the % identity 

compared with the sequences set out in the sequence listings herein or List 1 
below may be lower, for example greater than 50%, preferably greater than 60 or 

75%. 

[0072] The "polynucleotide" compositions of this invention include RNA, 

cDNA, genomic DNA, synthetic forms, and mixed polymers, both sense and 
antisense strands, and may be chemically or biochemically modified or may 

contain non-natural or derivatized nucleotide bases, as will be readily appreciated 
by those skilled in the art. Such modifications include, for example, labels, 

methylation, substitution of one or more of the naturally occurring nucleotides with 
an analog, internucleotide modifications such as uncharged linkages (e.g., methyl 

phosphonates, phosphotriesters, phosphoamidates, carbamates, etc.), charged 

linkages (e.g., phosphorothioates, phosphorodithioates, etc.), pendent moieties 
(e.g., polypeptides), intercalators (e.g., acridine, psoralen, etc.), chelators, 
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alkylators, and modified linkages (e.g., alpha anomeric nucleic acids, etc.). Also 
included are synthetic molecules that mimic polynucleotides in their ability to bind 
to a designated sequence via hydrogen bonding and other chemical interactions. 
Such molecules are known in the art and include, for example, those in which 

peptide linkages substitute for phosphate linkages in the backbone of the molecule. 

[0073] The term "polypeptide" refers to a polymer of amino acids and its 
equivalent and does not refer to a specific length of the product; thus, peptides, 
oligopeptides and proteins are included within the definition of a polypeptide. This 

term also does not refer to, or exclude modifications of the polypeptide, for 
example, glycosylations, acetylations, phosphorylations, and the like. Included 

within the definition are, for example, polypeptides containing one or more analogs 
of an amino acid (including, for example, natural amino acids, etc.), polypeptides 

with substituted linkages as well as other modifications known in the art, both 
naturally and non-naturally occurring. 

[0074] In the context of the present invention, a homologous sequence is 

taken to include an amino acid sequence which is at least 60, 70, 80 or 90% 

identical, preferably at least 95 or 98% identical at the amino acid level over at 
least 20, 50, 100, 200, 300 or 400 amino acids with the sequences set out in the 

sequence listings or in List 1 below that encode polypeptides comprising the 

corresponding amino acid sequences. In particular, homology should typically be 

considered with respect to those regions of the sequence known to be essential 
for the function of the protein rather than non-essential neighbouring sequences. 

Preferred polypeptides of the invention comprise a contiguous sequence having 
greater than 50, 60 or 70% homology, more preferably greater than 80 or 90% 

homology, to one or more of the corresponding amino acids. 

[0075] Other preferred polypeptides comprise a contiguous sequence 

having greater than 40, 50, 60, or 70% homology, of the sequences set out in the 
sequence listings or in List 1 below that encode polypeptides comprising the 
corresponding amino acid sequences. Although homology can also be considered 

in terms of similarity (i.e. amino acid residues having similar chemical 
properties/functions), in the context of the present invention it is preferred to 
express homology in terms of sequence identity. The terms "substantial 
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homology" or "substantial identity", when referring to polypeptides, indicate that 
the polypeptide or protein in question exhibits at least about 70% identity with an 
entire naturally-occurring protein or a portion thereof, usually at least about 80% 
identity, and preferably at least about 90 or 95% identity. 

[0076] Homology comparisons can be conducted by eye, or more usually, 

with the aid of readily available sequence comparison programs. These 

commercially available computer programs can calculate % homology between 
two or more sequences. 

[0077] Percentage (%) homology may be calculated over contiguous 
sequences, i.e. one sequence is aligned with the other sequence and each amino 
acid in one sequence directly compared with the corresponding amino acid in the 
other sequence, one residue at a time. This is called an "ungapped" alignment. 

Typically, such ungapped alignments are performed only over a relatively short 

number of residues (for example less than 50 contiguous amino acids). 

[0078] Although this is a very simple and consistent method, it fails to take 

into consideration that, for example, in an otherwise identical pair of sequences, 

one insertion or deletion will cause the following amino acid residues to be put out 
of alignment, thus potentially resulting in a large reduction in % homology when a 

global alignment is performed. Consequently, most sequence comparison 
methods are designed to produce optimal alignments that take into consideration 

possible insertions and deletions without penalising unduly the overall homology 
score. This is achieved by inserting "gaps" in the sequence alignment to try to 

maximise local homology. 

[0079] However, these more complex methods assign "gap penalties" to 
each gap that occurs in the alignment so that, for the same number of identical 

amino acids, a sequence alignment with as few gaps as possible - reflecting 

higher relatedness between the two compared sequences - will achieve a higher 
score than one with many gaps. "Affine gap costs" are typically used that charge 
a relatively high cost for the existence of a gap and a smaller penalty for each 

subsequent residue in the gap. This is the most commonly used gap scoring 
system. High gap penalties will of course produce optimised alignments with 

23 



fewer gaps. Most alignment programs allow the gap penalties to be modified. 
However, it is preferred to use the default values when using such software for 
sequence comparisons. For example when using the GCG Wisconsin Best fit 
package (see below) the default gap penalty for amino acid sequences is -12 for a 

gap and -4 for each extension. 

[0080] Calculation of maximum % homology therefore firstly requires the 
production of an optimal alignment, taking into consideration gap penalties. A 
suitable computer program for carrying out such an alignment is the GCG 

Wisconsin Best fit package (University of Wisconsin, U.S.A.; Devereux etai., 1984, 

Nucleic Acids Research 12:387). Examples of other software that can perform 
sequence comparisons include, but are not limited to, the BLAST package (see 
Ausubel etal., 1999 ibid - Chapter 18), FASTA (Atschul etai., 1990, J. Mol. Biol., 

403-410) and the GENEWORKS suite of comparison tools. Both BLAST and 
FASTA are available for offline and online searching (see Ausubel et al., 1999 ibid, 

pages 7-58 to 7-60). However it is preferred to use the GCG Bestfit program. 

[0081] Although the final % homology can be measured in terms of identity, 

the alignment process itself is typically not based on an all-or-nothing pair 
comparison. Instead, a scaled similarity score matrix is generally used that 

assigns scores to each pair-wise comparison based on chemical similarity or 
evolutionary distance. An example of such a matrix commonly used is the 

BLOSUM62 matrix - the default matrix for the BLAST suite of programs. GCG 

Wisconsin programs generally use either the public default values or a custom 

symbol comparison table if supplied (see user manual for further details). It is 
preferred to use the public default values for the GCG package, or in the case of 

other software, the default matrix, such as BLOSUM62. 

[0082] Once the software has produced an optimal alignment, it is possible 

to calculate % homology, preferably % sequence identity. The software typically 
does this as part of the sequence comparison and generates a numerical result. 

[0083] A polypeptide "fragment," "portion" or "segment" is a stretch of 
amino acid residues of at least about five to seven contiguous amino acids, often 
at least about seven to nine contiguous amino acids, typically at least about nine 



to 13 contiguous amino acids and, most preferably, at least about 20 to 30 or more 
contiguous amino acids. 

[0084] Preferred polypeptides of the invention have substantially similar 
function to the sequences set out in the sequence listings or in List 1 below. 

Preferred polynucleotides of the invention encode polypeptides having 
substantially similar function to the sequences set out in the sequence listings or in 

List 1 below. "Substantially similar function" refers to the function of a nucleic acid 
or polypeptide homologue, variant, derivative or fragment of the sequences set out 

in the sequence listings or in List 1 below, with reference to the sequences set out 
in the sequence listings or in List 1 below or the sequences set out in the 
sequence listings or in List 1 below that encode polypeptides comprising 

corresponding amino acid sequences. 

[0085] Nucleic acid hybridisation will be affected by such conditions as salt 
concentration, temperature, or organic solvents, in addition to the base 

composition, length of the complementary strands, and the number of nucleotide 
base mismatches between the hybridizing nucleic acids, as will be readily 
appreciated by those skilled in the art. Stringent temperature conditions will 
generally include temperatures in excess of 30 degrees Celsius, typically in 

excess of 37 degrees Celsius, and preferably in excess of 45 degrees Celsius. 

Stringent salt conditions will ordinarily be less than 1000 mM, typically less than 

500 mM, and preferably less than 200 mM. However, the combination of 

parameters is much more important than the measure of any single parameter. 
An example of stringent hybridization conditions is 65°C and O.lxSSC (1xSSC = 

0.15 M NaCI, 0.015 M sodium citrate pH 7.0). 

[0086] "Subject", "patient", and "individual" including the plural referents, 
as used herein may be used interchangeably and refers to any vertebrate, 

including but not limited to a mammal. In some embodiments, the subject may be 
a human or a non-human. The subject or patient may or may not be undergoing 

other forms of treatment. 

[0087] "Control" or "controls" as used herein refers to any condition 
unrelated to any infective cause; no underlying chronic inflammatory condition, 
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autoimmune disease or immunological disorder, for example, asthma, rheumatoid 
arthritis, inflammatory bowel disease, systemic lupus erythematosus (SLE), type I 
diabetes mellitus, and the like. 

[0088] "Systemic Inflammatory Response Syndrome (hereinafter referred 
to as "SIRS") without infection" or "non-infected SIRS" as used herein fulfils at 
least two of the four SIRS criteria (see Table 2 below), and there is no 
clinical/radiological evidence of infection. 

[0089] "Infection without SIRS" and "infection" as used herein, may be 

used interchangeably, does not fulfil at least two of the four SIRS criteria in Table 
2 below. There is also clinical/radiological suspicion or confirmation of infection. 

Patients with such a condition may present symptoms and signs of upper 
respiratory tract infection/chest infection/pneumonia (including productive cough, 
runny nose, sore throat, infiltrates on the chest X-ray), urinary tract infection 
(including cloudy urine, dysuria, positive nitrites in the urinalysis), gastroenteritis 

(including diarrhoea, vomiting, abdominal cramps), cellulitis/abscess (including 

redness, swelling, pain, erythema of skin). 

[0090] "Mild sepsis" as used herein fulfils at least two of the four SIRS 

criteria in Table 2 below, and there is clinical/radiological suspicion or confirmation 

of infection. The term also refers to SIRS with infection. 

[0091] "Severe sepsis" as used herein refers to sepsis with serum lactate > 

2 mmol/L or evidence of > 1 organ dysfunction (see Table 3 below). 

[0092] "Cryptic shock" as used herein refers to sepsis with serum lactate > 

4 mmol/L without hypotension. 

[0093] "Septic shock" as used herein refers to sepsis with hypotension 
despite 1 litre infusion of intravenous crystalloid. 

[0094] "States" or "conditions" of the sepsis continuum as used herein 

refers to control, infection (without SIRS), SIRS without infection, mild sepsis, 

severe sepsis, cryptic shock and septic shock. "Sepsis" as used herein refers to 

one or more of the states or conditions comprising mild sepsis, severe sepsis, 
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cryptic shock and septic shock. For example, if a subject is said to have sepsis, or 
predicted to have sepsis, the subject may be suffering from mild sepsis, or severe 
sepsis, or cryptic shock or septic shock. "Non-sepsis" or "no sepsis" as used 
herein refers to one or more of the states or conditions comprising control, 
infection and SIRS without infection. For example, if a subject is said to have no 
sepsis, the subject may be a control or has an infection or has SIRS without 

infection. 

[0095] "Predetermined cut off' or "cut off' including the plural referents, as 
used herein refers to an assay cut off value that is used to assess diagnostic, 

prognostic, or therapeutic efficacy results by comparing the assay results against 

the predetermined cut off/cut off, where the predetermined cut off/cut off already 
has been linked or associated with various clinical parameters (for example, 
presence of disease/condition, stage of disease/condition, severity of 
disease/condition, progression, non-progression, or improvement of 

disease/condition, etc.). The disclosure provides exemplary predetermined cut 
offs/cut offs. However, it would be appreciated that cut off values may vary 

depending on the nature of the assay (for example, antibodies employed, reaction 
conditions, sample purity, etc.). Furthermore, it would be appreciated that the 

disclosure herein may be adapted for other assays, such as immunoassays to 
obtain immunoassay-specific cut off values for those other assays based on the 

description provided by this disclosure. Whereas the precise value of the 
predetermined cut off/cut off may vary between assays, the correlations as 
described herein should be generally applicable. 

[0096] Unless otherwise defined herein, scientific and technical terms used 
in connection with the present disclosure shall have the meanings that are 
commonly understood by those of ordinary skill in the art. For example, any 

nomenclatures used in connection with, and techniques of, cell and tissue culture, 
molecular biology, immunology, microbiology, genetics, biotechnology, statistics 
and protein and nucleic acid chemistry and hybridisation described herein are 
those that are well known and commonly used in the art. The meaning and scope 
of the terms should be clear; in the event however of any latent ambiguity, 

definitions provided herein take precedent over any dictionary or extrinsic 

27 



definition. Further, unless otherwise required by context, singular terms shall 
include pluralities and plural terms shall include the singular. 

1. Materials and Methods 

1.1. Patient cohort 

[0097] A cohort study of patients along with the entire sepsis continuum in 
the National University Hospital of Singapore ("NUH"), Emergency Department 
("ED") was carried out. Admitted patients were followed-up in the inpatient units. 

Healthy controls and those with SIRS but without evidence of infection were also 
recruited to demonstrate differentiation of biomarkers for early diagnosis. 

[0098] Subjects identified to fulfill the inclusion criteria for recruitment were 

approached to participate in this study. After informed consent was obtained from 
subjects, 12mL of blood was extracted into EDTA tubes and transported on ice to 

Acumen Research Laboratories ("ARL"). Samples were processed for RNA 
isolation within 30 minutes after blood collection. Patients who were discharged 

directly from the ED were tracked for any clinical recurrence of their disease within 
30 days to ensure the diagnostic accuracy of the sample of biomarkers that are 

extracted. All patients that enrolled into the study were followed up after 30 days 
for final review, to ensure the diagnostic accuracy at recruitment. 

[0099] Table 1 below shows the inclusion criteria for recruitment of 
subjects for the cohort study. 

Table 1: Inclusion criteria (adults 21 years and above) for patients into categories 
in sepsis continuum. 

Patient 
Category Criteria 

Controls 

• Matched for age and gender 
• Presents to the ED with condition unrelated to any infective cause; no 

underlying chronic inflammatory condition, autoimmune disease or 
immunological disorder (e.g. asthma, rheumatoid arthritis, inflammatory 
bowel disease, SLE, type 1 diabetes meilitus) 

SIRS without 
infection • Fulfils at least 2 of the 4 SIRS criteria (see Table 2) 

• No clinical/radiological evidence of infection 
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Infection 
without SIRS 

• Does not fulfill at least 2 of the 4 SIRS criteria 
• Clinical/radiological suspicion or confirmation of infection 
• Patients may present with symptoms and signs of upper respiratory tract 

infection/chest infection/pneumonia (productive cough, runny nose, sore 
throat, infiltrates on the chest X-ray), urinary tract infection (cloudy urine, 
dysuria, positive nitrites in the urinalysis), gastroenteritis (diarrhoea, vomiting, 
abdominal cramps), cellulitis/abscess (redness, swelling, pain, erythema of 
skin) 

Mild Sepsis 
• Fulfill at least 2 of the 4 SIRS criteria 
• Clinical/radiological suspicion or confirmation of infection 

Severe 
sepsis 

• Sepsis with serum lactate > 2 mmol/L OR evidence of > 1 organ dysfunction 
(see Table 3) 

Cryptic 
shock 

• Sepsis with serum lactate > 4 mmol/L without hypotension 

Septic shock • Sepsis with hypotension despite 1 litre infusion of intravenous crystalloid 

[00100] The exclusion criteria for recruitment of subjects for the cohort study 

includes the following: Age below 21 years, known pregnancy, prisoners, do-not-
attempt resuscitation status, requirement for immediate surgery, active 
chemotherapy, haematological malignancy, treating physician deems aggressive 
care unsuitable, those unable to give informed consent or unable to comply with 

study requirements. 

[00101] The four criteria for SIRS are shown in Table 2 below. 

Table 2: The four criteria for SIRS 

Systemic Inflammatory Response Syndrome (SIRS): 

1. A temperature > 38°C or < 36°C 

2. Respirations > 20 breaths/min or partial pressure of C02 of < 32 mmHg 
on the arterial blood gas 

3. A pulse rate > 90 beats/min 

4. A white blood cell count > 12,000 cells/mm3 or < 4,000 cells/mm3 

[00102] The indicators of organ dysfunction are shown in Table 3 below. 
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Table 3: Indicators of organ dysfunction 

Organ dysfunction: 

1. Pa02/Fi02< 300 

2. Creatinine > 176 pmol/L or increase of more than 44 jjmol/L from 
baseline 

3. Platelet <100 x 109/L 

4. INR >1.5 

5. PTT > 60 seconds 

6. Total bilirubin > 34 Mmoi/L 

1.2. Collection of blood samples from patients 

[00103] A total of 12 mL of whole blood was drawn from each patient into 
four EDTA-coated blood collection tubes. Whole blood was transported on ice 

and RNA isolation was carried out within 30 minutes of sample collection. 

1.3. RNA sample preparation 

1.3.1. RNA extraction from leukocytes 

[00104] Leukocyte RNA purification Kit (Norgen Biotek Corporation) was 
used according to the manufacturer's instruction for leukocytes RNA extraction. 

1.3.2. RNA quality control and storage 

[00105] RNA concentration and quality were determined using Nanodrop 

2000 (Thermo Fisher Scientific). The RNA concentration, 260/280 and 260/230 

ratios were recorded. The RNA was then stored in RNase and DNAse free 
cryotube in liquid nitrogen. 

[00106] A bioanalyzer (Agilent) was used in addition to Nanodrop to check 
the RNA quality of samples that was used in microarray studies. The RNA 
Integrity Number (RIN) of each RNA sample was obtained and images produced 
by the bioanalyzer after each electrophoretic run was analysed. 
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1.4. Pre-processing and analysis of gene expression microarray 

[00107] Whole-genome gene expression microarray was performed on 

lllumina® Human HT-12 v4 BeadChip. Each array covers more than 47,000 
transcripts and known splice variants across the human transcriptome (NCBI 

RefSeq Release 38). 

[00108] In brief, 500 ng of total RNA purified from patient blood samples 

were amplified and labeled using the lllumina TotalPrep RNA Amplification kit 
(Ambion) according to the manufacturer's instructions. A total of 750 ng of 

labelled cRNA was then prepared for hybridization to the lllumina Human HT-12 
v4 Expression BeadChip. After hybridization, BeadChips were scanned on a 

BeadArray Reader using BeadScan software v3.2, and the data was uploaded into 
GenomeStudio Gene Expression Module software v1.6 for further analysis, 

[00109] Pre-processing and subsequent bioinformatics analyses were 
performed using R software and lumi package was to adjust background signals, 

quantile-normalization, and variance-stabilizing transformation of the raw gene 
expression data. 

[00110] Prior to bioinformatics analyses, quality checks on the microarray 

were performed. All samples were assessed to possess good RIN quality. 
Unsupervised hierarchical clustering using Euclidean distance and average 

linkage revealed highly similar biological replicates (see Figure 3). After removing 
potential outliers (n = 5) as indicated in Figure 3, significance analysis of 

microarray (SAM) was used to select genes that had significantly different 

expression between sepsis and non-sepsis (fold change > 2.0 or < 0.5, false 
discovery rate = 0). 

[00111] A set of significant differentially expressed genes in infection, mild 
sepsis and severe sepsis were identified through bioinformatics and pathway 
analyses. Finally, a heat map was generated using Java Treeview to allow 
visualization of the gene expression profile of each patient group. 

1.5. Analytical validation of shortlisted biomarkers by qPCR 
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1.5.1. cDNA conversion and storage 

[00112] cDNA conversion of RNA samples was performed using iScript™ 

cDNA Synthesis Kit (Bio-Rad) according to the manufacturer instructions. 

1.5.2. Primer design and validation 

[00113] Primers pairs were designed with Primer-BLAST (NCBI, NIH) and 

Oligo 7. All primer pairs were validated by qPCR for standard curve analysis and 

in three different RNA samples for melting curve before being shortlisted for 

additional test in patient samples. 

[00114] Primer pairs were tested by SYBR Green-based qPCR. Primer 

pairs that were specific (consistent replicates and single peak in the qPCR melting 

curve analysis) with strong fold change between infection and mild sepsis subjects 

(fold change < 1.5) were selected. A total of 40 candidate sepsis biomarkers were 

shortlisted (30 up-reguiated genes, 10 down-regulated genes). 

[00115] Primer pairs were also tested using the standard curve method to 

determine the efficiencies of qPCR assays (see Table 14). PCR efficiencies were 

determined using the linear regression slope of template dilution series. 

Shortlisted biomarkers were required to have efficiency of 80-120% in the linear Ct 

range (r2 > 0.99). All 42 primer pairs (40 shortlisted sepsis biomarkers and 2 

housekeeping genes) had qPCR efficiency of greater than 80%, which indicate 

that a standard ddCt method for data analysis is applicable. 

[00116] 

1.5.3. Analysis of shortlisted biomarkers expression in patient 

samples by qPCR 

[00117] Amplification and detection of biomarkers were performed using 

three systems, LightCycler 1.5 (Roche), LightCycler 480 Instrument I (Roche) and 

LightCycler 480 Instrument II (Roche). The LightCycler FastStart DNA MasterPlus 

SYBR Green I Kit (Roche) was used with LightCycler 1.5, while the LightCycler 

480 SYBR Green I Master Kit (Roche) was used with LightCycler 480 Instrument I 

and II (Roche). For both SYBR Green kits, the final reaction volume used was 10 
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//I with 1 //M working primer concentration and 4.17 //g cDNA template. 

[00118] All reactions were performed in the following cycling conditions: 
95°C for 10 minutes (initial denaturation); 40-45 cycles of 95°C for 10 seconds 
(denaturation), 60°C for 5 seconds (annealing) and 72°C for 25 seconds 

(extension) followed by melting curve analysis and cooling. 

[00119] Ct values of shortlisted biomarkers were normalized against the 

housekeeping gene, hypoxanthine phosphoribosyltransferase 1 (HPRT1) and 
glyceraldehyde-3-phosphate dehydrogenase (GAPDH), to generate ACt values for 
each gene. The relative expression differences between categories in the sepsis 
continuum (AACt values) were also calculated. AACt was then used to calculate 

the gene expression fold change for each gene. Formulae used are as follows: 

ACt = Ct biomarker - Ct housekeeping gene 

AACt = Ct sepsis category 1 - Ct sepsis category 2 

Fold change = 2"Mct 

1.6. Development and validation of predictive model for sepsis diagnosis 

[00120] A predictive model capable of classifying patients with sepsis from 

healthy controls that subsequently predict the severity of sepsis was developed. 
This was performed by training the predictive model using the gene expression 

(ACt values from qPCR) of 46 samples (9 control, 14 SIRS, 14 mild sepsis, and 9 

severe sepsis) based on the 40 significant differentially expressed genes. The 

predictive model was developed with two components, the classification model 
and regression model, dedicated to the task of diagnosing patients with sepsis, 

and subsequently predicting sepsis severity respectively. 

[00121] Ten-fold cross validation was adopted to build and assess five 

classification models (random forest, decision tree, k-nearest neighbour, support 
vector machine and logistic regression). The model with highest ten-fold cross 

validation accuracy is selected (logistic regression) (see Table 4). Similarly, to 
predict the severity of sepsis, ten-fold cross validation was employed to train and 
assess different regression models (linear regression, support vector regression, 
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multilayer perceptron, lasso regression, elastic net regression). Likewise, the 
best-performing regression model in terms of ten-fold cross validation result was 
selected (support vector regression) (see Table 5). 

[00122] Table 4 below shows the ten-fold cross validation of five data 

mining models. 

Table 4: Ten-fold cross validation of five data mining models 

Index Method Sensitivity (%) Specificity (%) Accuracy (%) 
1. Random Forest 66.7 91.9 86.96 
2. J48 (Decision tree) 55.6 89.2 82.61 
3. k-nearest neighbour (k=2) 88.9 89.2 89.13 

4. Support vector machine 
(poly kernel) 77.8 86.5 84.78 

5. Logistic Regression 77.8 91.9 89.13 

[00123] Table 5 below shows the ten-fold cross validation of five regression 

models. 

Table 5: Ten-fold cross validation of five regression models 
Index Method Spearman Rho 

1. Linear Regression 0.8555 

2. Support Vector Regression 0.8656 

3. Multilayer Perceptron 0.8029 

4. Lasso Regression 0.8494 

5. Elastic Net Regression 0.8094 

[00124] The predictive model was subjected to a blinded validation process. 

Twenty four blind samples were used. Prediction of patient sepsis categories was 
done using the established model. The results were sent to NUH for comparison 
to clinically assigned categories. 

1.7. Development and validation of a qPCR multiplex assay for detection 

of sepsis 

1.7.1. Assay format 
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[00125] Amplification and detection of biomarkers was performed using 
LightCycler 480 Instrument I (Roche) and LightCycler 480 Instrument II (Roche). 
Quantifast RT-PCR kit (Qiagen) and LightCycler® 480 Probes Master (Roche) 
was used. Final reaction volume was 10 /vL and 4.17 /yg of RNA or cDNA 

template was used. 

[00126] For Quantifast RT-PCR kit, reactions were performed with the 
following cycling conditions: 50°C for 20 minutes (reverse transcription), 95°C for 5 

minutes (initial denaturation); 40-45 cycles of 95°C for 15 seconds (denaturation), 
60°C for 30 seconds (annealing and extension), followed by cooling. For 

LightCycler® 480 Probes Master, reactions were performed with the following 
cycling conditions: 95°C for 5 minutes (initial denaturation); 40-45 cycles of 95°C 

for 10 seconds (denaturation), 60°C for 30 seconds (annealing and extension) and 
72°C for 1 second (quantification), followed by cooling. 

1.7.2. Taqman probes design and validation 

[00127] Taqman probes were designed using the Primer3web website 
(www.primer.wi.mit.edu) and Oligo 7. Autodimer was used to test for dimerization 

of all primer and probe combinations [1]. All primers-probe were validated in 
standard curve assay. Primer titration was also performed to determine the lowest 

primer concentration with consistent Ct value possible. 

1.7.3. Validation of primers-probe combinations 

[00128] Different combinations of primers-probe were tested in multiplex 
assay using Quantifast RT-PCR + R kit. For 3-plex assay, 0.2 JJM primers and 0.2 

pM probe for biomarkers were used while 0.4 JJM primer and 0.2 JJM probe were 
used for housekeeping gene. A total of 21 3-plex combinations were tested in 8 

patient samples. Ct values between 3-plex and monoplex assays were compared. 
Only the best five 3-plex combinations (average ACt difference <1.0 for all 

component genes and across all sepsis continuum categories) were chosen for 
further validation. 

1.7.4. Nascent 3-plex prototype 
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[00129] The best five 3-plex combinations were validated twice in 16 patient 
samples in Acumen Research Laboratories. 

2. Results 

2.1. Patient cohort 

[00130] 114 subjects were involved in the study: 18 healthy controls, 3 

subjects who had SIRS without infection, 30 subjects with infection, 45 subjects 
with mild sepsis, 15 subjects with severe sepsis and 3 subjects with cryptic shock 
or septic shock. The demographics and clinical data of subjects are shown in 

Table 6. The distribution of age, gender, and race were similar across all groups 
except for SIRS without infection and cryptic/septic shock categories, as both 

groups had low subject number. There was a male preponderance in the subjects 
who were recruited 

[00131] The progression of patients was tracked throughout their hospital 
stay and for 30 days from initial date of admission to monitor for re-attendance to 

the ED and re-admission to hospital. There were 6 patients who returned to the 
ED within 30 days. 2 were for a similar infection as the initial attendance. 

[00132] Table 6 below shows the subject details grouped accordingly to 

sepsis continuum. 

36 



0) 
c 

CO ~u c m 

Q 
c 

aco 
T5 
0 
E 
0 
JZ 
0 •*-» 
CO 
.2 
ia 
c 

o 
n en 
E 
0) 

S3 
E 
D 

E 
c 
c 
o o 
52 "co 
CL 
0 
CO 
O 

D> 
C 

o o o m 
"D 
0 
CL 
D 
2 
O) 
ifi 
*5 
0 

X5 
,+j o 
0 

15" 
=3 

CO 
iJ 
o 
n m 
f-

0 
O) 
c 
cc Q: 
0 
HE 
CO 
13 a 

N
o.

 o
f 

Pa
tie

nt
s w

ith
 

ho
sp

ita
l s

ta
y 

>7
 d

ay
s 

i • v— CO CO T— 

N
o,

 o
f 

pa
tie

nt
s w

ith
 

ho
sp

ita
l s

ta
y 

: 
be

tw
ee

n 
2-

7 
da

ys
 

i I o 
T*~ CM 

N
o.

 o
f 

IC
U

/H
D

 
ad

m
is

si
on

s 

I t • - • CM 

La
ct

at
e 

(m
m

ol
/L

)* 

I • 
1.

2 
(IQ

R
 1

-
1.

7)
 

1.
35

 (I
Q

R
 

1.
05

-1
.7

) 

2.
5 

(IQ
R

 
2.

17
-2

.7
) 

5.
3 

(IQ
R

 
4.

1-
6.

5)
 

W
BC

 c
ou

nt
 

(x
10

9/L
)*

 

i I 

7.
85

 (I
Q

R
 

7.
05

-1
0.

36
) 

11
.3

 (I
Q

R
 

8.
35

-1
4.

89
) 

11
 (I

Q
R

 7
.4

4-
16

.0
8)

 

11
.7

2 
(IQ

R
 

11
.4

8-
14

.3
5)

 

G
en

de
r 

33
%

 M
al

e 

61
%

 M
al

e 

63
%

 M
al

e 

62
%

 M
al

e 

73
%

 M
al

e 

66
%

 M
al

e 

Ag
e*

 

29
 (I

Q
R

 2
8-

50
) 

52
.5

 (I
Q

R
 

48
-6

4)
 

47
 (I

Q
R

 s
s-

es
) 

44
.5

 (I
Q

R
 

31
-6

1)
 

64
 (I

Q
R

 5
4-

70
) 

65
 (I

Q
R

 4
9-

69
) 

To
ta

l 

CO 00 o 
CO 45

 m co 

G
ro

up
 

SI
RS

 w
ith

ou
t 

in
fe

ct
io

n 

C
on

tr
ol

 

In
fe

ct
io

n 
w

ith
ou

t 
SI

RS
 

M
ild

 S
ep

si
s 

S
ev

er
e 

se
ps

is
 

i 

S
ep

tic
 s

ho
ck

 
; 

h-
CO 



2.2. Gene expression profiling reveals potential markers for sepsis 
diagnosis 

[00133] In order to identify potential biomarkers that are capable of 
distinguishing healthy controls and subjects with infection and mild sepsis, whole-

genome expression microarray experiments were performed (see Material and 
Methods above). Significant Analysis of Microarray (SAM) analysis on the gene 
expression fold change relative to control was conducted to shortlist candidates 

from the initial -33,000 genes on the microarray. Using a stringent thresholds of 
false discovery rate = 0, and fold change > 2.0 or < 0.5, 444 significantly up-

regulated genes and 462 significantly down-regulated genes in sepsis were 

selected. Many of these identified genes such as ILR1N, IL1B, TLR1, TNFAIP6 
are involved in inflammatory response (p = 1.41x10"5), immune response (p = 

1.41x10"5) and wound response (p = 1.41x10"5). This is consistent with the fact 
that sepsis is a result of an inflammatory response to infection. 

2.3. Panel of 40 genes selected as sepsis biomarkers 

[00134] In order to reduce the list of 906 genes identified through SAM to a 

clinically feasible number for predictive model development, only the genes with 
the largest fold change were selected for further testing. In total, eighty five genes 

were tested, of which eleven were down regulated genes, and 74 were up 
regulated genes. After qPCR validation, a panel of 40 genes was shortlisted. The 

panel consists of 30 up-regulated genes and 10 down-regulated genes (see List 1 

below). 

[00135] HRPT1 and GAPDH were selected as the housekeeping genes for 

their stable expression in leukocytes [2]. 

[00136] List 1 below lists the gene coding sequences for each of the 30 up-
regulated genes and 10 down-regulated genes. List 2 below lists the two 

housekeeping genes. 

List 1: Gene coding sequences for each of the 30 up-regulated genes and 10 

down-regulated genes 
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30 Up-regulated genes 
1. ACSL1: Homo sapiens acyl-CoA synthetase long-chain family member 1 (ACSL1), mRNA. 

NCBI Reference Sequence: NM_001995.2 (SEQ ID NO: 1) 
2. ANXA3: Homo sapiens annexin A3 (ANXA3), mRNA. NCBI Reference Sequence: 

NM_005139.2 (SEQ ID NO: 2) 
3. CYSTM1: Homo sapiens cysteine-rich transmembrane module containing 1 (CYSTM1), 

mRNA. NCBI Reference Sequence: NM_032412.3 (SEQ ID NO: 3) 
4. C19orf59: Homo sapiens chromosome 19 open reading frame 59 (C19orf59), mRNA. NCBI 

Reference Sequence: NM_174918.2 (SEQ ED NO: 4) 
5. CSF2RB: Homo sapiens colony stimulating factor 2 receptor, beta, low-affinity (granulocyte-

macrophage) (CSF2RB), mRNA. NCBI Reference Sequence: NM_000395.2 (SEQ ID NO: 5) 
6. DDX60L: Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 60-like (DDX60L), 

mRNA. NCBI Reference Sequence: NM_001012967.1 (SEQ ED NO: 6) 
7. FCGR1B: Homo sapiens Fc fragment of IgG, high affinity lb, receptor (CD64) (FCGR1B), 

transcript variant 2, mRNA. NCBI Reference Sequence: NM_001004340.3 (SEQ ID NO: 7) 
8. FFAR2: Homo sapiens free fatty acid receptor 2 (FFAR2), mRNA. NCBI Reference Sequence: 

NM 005306.2 (SEQ ED NO: 8) 
9. FPR2: Homo sapiens formyl peptide receptor 2 (FPR2), transcript variant 1, mRNA. NCBI 

Reference Sequence: NM_001462.3 (SEQ ID NO: 9) 
10. HSPA1B: Homo sapiens heat shock 70kDa protein IB (HSPA1B), mRNA. NCBI Reference 

Sequence: NM_005346.4 (SEQ ID NO: 10) 
11. IFITM1: Homo sapiens interferon induced transmembrane protein 1 (EFITM1), mRNA. NCBI 

Reference Sequence: NM_003641.3 (SEQ ID NO: 11) 
12. IFITM3: Homo sapiens interferon induced transmembrane protein 3 (EFITM3), transcript 

variant 1, mRNA. NCBI Reference Sequence: NM_021034.2 (SEQ ID NO: 12) 
13. IL1B: Homo sapiens interleukin 1, beta (IL1B), mRNA. NCBI Reference Sequence: 

NM_000576.2 (SEQ ID NO: 13) 
14. IL1RN: Homo sapiens interleukin 1 receptor antagonist (IL1RN), transcript variant 1, mRNA. 

NCBI Reference Sequence: NM_173842.2 (SEQ ID NO: 14) 
15. LILRA5: Homo sapiens leukocyte immunoglobulin-like receptor, subfamily A (with TM 

domain), member 5 (LILRA5), transcript variant 1, mRNA. NCBI Reference Sequence: 
NM_021250.2 (SEQ ED NO: 15) 

16. LRG1: Homo sapiens leucine-rich alpha-2-glycoprotein 1 (LRG1), mRNA. NCBI Reference 
Sequence: NM_052972.2 (SEQ ED NO: 16) 

17. MCL1: Homo sapiens myeloid cell leukemia sequence 1 (BCL2-related) (MCL1), nuclear 
gene encoding mitochondrial protein, transcript variant 1, mRNA. NCBI Reference Sequence: 
NM_021960.4 (SEQ ED NO: 17) 

18. NAIP: Homo sapiens NLR family, apoptosis inhibitory protein (NAIP), transcript variant 1, 
mRNA. NCBI Reference Sequence: NM_004536.2 (SEQ ID NO: 18) 

19. NFIL3: Homo sapiens nuclear factor, interleukin 3 regulated (NFIL3), mRNA. NCBI 
Reference Sequence: NM_005384.2 (SEQ ED NO: 19) 

20. NT5C3: Homo sapiens 5'-nucleotidase, cytosolic III (NT5C3), transcript variant 1, mRNA. 
NCBI Reference Sequence: NM_001002010.2 (SEQ ID NO: 20) 

21. PFKFB3: Homo sapiens 6-phosphofmcto-2-kinase/fractose-2,6-biphosphatase 3 (PFKFB3), 
transcript variant 1, mRNA. NCBI Reference Sequence: NM_004566.3 (SEQ ID NO: 21) 

22. PLSCR1: Homo sapiens phospholipid scramblase 1 (PLSCR1), mRNA. NCBI Reference 
Sequence: NM 021105.2 (SEQ ED NO: 22) 

23. PROK2: Homo sapiens prokineticin 2 (PROK2), transcript variant 2, mRNA. NCBI Reference 
Sequence: NM_021935.3 (SEQ ID NO: 23) 

24. RAB24: Homo sapiens RAB24, member RAS oncogene family (RAB24), transcript variant 1, 
mRNA. NCBI Reference Sequence: NM_001031677.2 (SEQ ID NO: 24) 

25. S100A12: Homo sapiens S100 calcium binding protein A12 (S100A12), mRNA. NCBI 
Reference Sequence: NM_005621.1 (SEQ ID NO: 25) 

39 



26. SELL: Homo sapiens selectin L (SELL), transcript variant 1, mRNA. NCBI Reference 
Sequence: NM_000655.4 (SEQ ID NO: 26) 

27. SLC22A4: Homo sapiens solute carrier family 22 (organic cation/ergothioneine transporter), 
member 4 (SLC22A4), mRNA. NCBI Reference Sequence: NM_003059.2 (SEQ ID NO: 27) 

28. SOD2: Homo sapiens superoxide dismutase 2, mitochondrial (SOD2), nuclear gene encoding 
mitochondrial protein, transcript variant 1, mRNA. NCBI Reference Sequence: NM_000636.2 
(SEQ ID NO: 28) 

29. SP100: Homo sapiens SP100 nuclear antigen (SP100), transcript variant 1, mRNA. NCBI 
Reference Sequence: NM_001080391.1 (SEQ ID NO: 29) 

30. TLR4: Homo sapiens toll-like receptor 4 (TLR4), transcript variant 1, mRNA. NCBI 
Reference Sequence: NM_138554.4 (SEQ ID NO: 30) 

10 Down-regulated genes 
1. CCL5: Homo sapiens chemokine (C-C motif) ligand 5 (CCL5), mRNA. NCBI Reference 

Sequence: NMJD02985.2 (SEQ ID NO: 31) 
2. CCR7: Homo sapiens chemokine (C-C motif) receptor 7 (CCR7), mRNA. NCBI Reference 

Sequence: NM 001838.3 (SEQ ID NO: 32) 
3. CD3D: Homo sapiens CD3d molecule, delta (CD3-TCR complex) (CD3D), transcript variant 

1, mRNA. NCBI Reference Sequence: NM_000732.4 (SEQ ID NO: 33) 
4. CD6: Homo sapiens CD6 molecule (CD6), transcript variant 1, mRNA. NCBI Reference 

Sequence: NM_006725.4 (SEQ ED NO: 34) 
5. FAIM3: Homo sapiens Fas apoptotic inhibitory molecule 3 (FAJM3), transcript variant 1, 

mRNA. NCBI Reference Sequence: NM 005449.4 (SEQ ED NO: 35) 
6. FCER1A: Homo sapiens Fc fragment of IgE, high affinity I, receptor for; alpha polypeptide 

(FCER1A), mRNA. NCBI Reference Sequence: NM_002001.3 (SEQ ID NO: 36) 
7. GZMK: Homo sapiens granzyme K (granzyme 3; tryptase II) (GZMK), mRNA. NCBI 

Reference Sequence: NM_002104.2 (SEQ ID NO: 37) 
8. IL7R: Homo sapiens interleukin 7 receptor (IL7R), mRNA. NCBI Reference Sequence: 

NMJ302185.3 (SEQ ID NO: 38) 
9. KLRB1: Homo sapiens killer cell lectin-like receptor subfamily B, member 1 (KLRB1), 

mRNA. NCBI Reference Sequence: NM 002258.2 (SEQ ID NO: 39) 
10. MAL: Homo sapiens mal, T-cell differentiation protein (MAL), transcript variant d, mRNA. 

NCBI Reference Sequence: NM_022440.2 (SEQ ID NO: 40) 

List 2: Gene coding sequences for each of the two housekeeping genes 

2 Housekeeping Genes ("HKG") 
1. HPRT1: Homo sapiens hypoxanthine phosphoribosyltransferase 1 (HPRT1), mRNA. NCBI 

Reference Sequence: NM_000194.2 (SEQ ED NO: 41) 
2. GAPDH: Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPDH), mRNA, 

NCBI Reference Sequence: NM_002046.5 (SEQ ID NO: 42) 

2.4. Each of the 40 candidate sepsis biomarkers has high sensitivity and 
specificity for sepsis diagnosis 

[00137] The relative fold change of infection, mild and severe sepsis 
samples from control samples was compared by qPCR. Progressive up- or down-

regulation of gene expression along the sepsis continuum was observed (see 
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Figure 1). This shows that the selected panel of 40 genes has potential for use in 
accurately differentiating subject samples along the sepsis continuum. 

[00138] It is clinically important to distinguish between healthy subjects 
(controls) from patients with infection (infection, mild sepsis, severe sepsis). The 
gene panel was tested specifically for the ability to differentiate between controls 
and infection/mild sepsis/severe sepsis; and between controls/infection from mild 

sepsis/severe sepsis. 

[00139] Gene expression fold changes across the sepsis continuum were 

greater than 1.5, and sufficiently large to be used for differentiation (see Table 15). 

[00140] The predictive value of each sepsis biomarker was calculated using 

the Area Under Curve (AUC) of Receiver Operating Characteristic (ROC) curve for 

differentiation of controls from infection/mild sepsis/severe sepsis and 

controls/infection from mild sepsis/severe sepsis to ensure that the shortlisted 
biomarkers have high predictive value for the early differentiation of sepsis (see 

Table 16). For predictive value when differentiating control from 

infection/mild/severe, 3 biomarkers had > 95%, 18 biomarkers had 90-95% and 16 

biomarkers had 85-90%. For predictive value when differentiating control/infection 
from mild/severe, 10 biomarkers had > 95%, 20 biomarkers had 90-95% and 10 

biomarkers had 85-90%. p-values are < 0.01 for all biomarkers for both 

differentiation. 

2.5. Predictive model achieved over 89% accuracy in sepsis diagnosis 

[00141] A predictive model capable of differentiating between controls and 

subjects with infection, mild sepsis and severe sepsis was built The model is an 
aggregate of two components. The first component (classification model) 

distinguishes patients with sepsis from controls. If the samples are identified as 
infection or sepsis, the second component (regression model) will predict the 

severity of sepsis. 

[00142] The qPCR gene expression data of the earlier identified 40 

differentially expressed genes from 46 samples (9 controls, 14 infection, 14 mild 
sepsis, and 9 severe sepsis) was used to train the first and second components of 
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the predictive models by using ten-fold cross validation. In each component, 
different models were tested and the best performing model was selected for that 
particular component. A logistic regression model was selected as it outperformed 
the other models tested. It attains a high overall accuracy of 89.13% in classifying 
sepsis from controls (sensitivity 77.8%, specificity 91.9%) in the ten-fold cross 
validation assessment. 

[00143] For the second component, the support vector regression was 
selected to predict severity of sepsis discovered in the first component. The 
regression model was capable of accurately predicting the sepsis severity in 87% 
of the samples. 

2.6. Predictive model in blinded validation achieve accuracy up to 88% in 
sepsis diagnosis 

[00144] To further validate the applicability of our model, we performed a 
blinded assessment using an independent dataset not used in building the 

predictive models. The 24-sample independent dataset has clinically assessed 3 

subjects with SIRS without infection, 4 controls, 2 infection, 12 mild sepsis, 2 
severe sepsis and 1 septic shock. For assessment purposes, the subject with 
septic shock was classified together with severe sepsis. 

[00145] The predictive model comprises two components with two purposes: 
diagnosis of sepsis and assessment of sepsis severity. The first component 

classified sepsis from controls; the selected model has a high overall accuracy of 

88%, correctly diagnosing 16 out of 18 subjects with sepsis(sensitivity 94%) and 
accurately identifying 5 out of 7 controls (specificity 71 %). More importantly, the 

subjects with SIRS without infection were accurately classified as control, showing 
that the candidate biomarkers were able to differentiate sterile SIRS from sepsis 
effectively. 

[00146] The second component is the regression model. Despite the 
difficulty in predicting severity of sepsis due to the high similarity between infection 

and mild sepsis, the model was 82% accurate in distinguishing infection from mild 
sepsis or severe sepsis. This relatively low accuracy indicates the arbitrary 
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threshold for delineation between infection and mild sepsis in the sepsis 
continuum that is used to guide clinicians to risk stratify patients presenting with 
illness due to an infective aetiology. Infection, mild sepsis and severe sepsis 
induce similar inflammatory responses in varying degrees, further increasing the 

difficulty of making an accurate prediction using the model. 

[00147] Collectively, these results (see Tables 7 and 8) demonstrate that 

our approach is not only feasible, but also of good accuracy diagnosing sepsis at 
an early stage. These results also indicate that refinement of the regression 

model is needed to better predict the severity of sepsis patients. 

[00148] Table 7 below shows the performance of biomarker panel for 

classifying sepsis from control. 

Table 7: Performance of biomarker panel for classifying sepsis from control 
Patient 
samples Control Sepsis 

Predictions 
made 24 7 17 

Control 
Sepsis 

6 
18 

* i 
2 16 

[00149] Table 8 below shows the performance of biomarker panel for 

staging sepsis severity. 
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Table 8: Performance of biomarker panel for staging sepsis severity 
Patient 
samples Infection Mild 

Sepsis 
Severe 
Sepsis 

Predictions 
made 17 2 13 2 

Infection 5 2 3 _ 
Mild 8 - 7 1 
Severe 4 3 1 

2.7. Development and validation of a qPCR multiplex assay for detection 
of sepsis 

2.7.1. Development of multiplex assay 

[00150] To select the most predictive genes for multiplex development, 10-
fold cross validation was performed. From four different 10-fold cross validations 
of classification methods, 8 recurrent/overlapping genes were identified (see 
Figure 2). The overlapping method was chosen because it could reduce bias 

intrinsic to different classification models which classify data sets according to 
different assumptions. Concurrently, another 8 genes were selected using 

predictive value from comparison of control to infection/mild sepsis/severe sepsis 

using the ROC curve. Selected genes are shown in Table 19 below. 

[00151] Three-plex combinations were designed from the most predictive 
genes. A total of 21 combinations of three-plex assays were screened by 

comparing Ct values in multiplex to monoplex of eight different patient samples 
(see Table 22). Of the 21 combinations, five three-plex assays had similar Ct 

values (ACt < 1.0) and were shortlisted for further validation. 

2.7.2. Validation of multiplex assay using patient samples 

[00152] The shortlisted five three-plex assays were tested in additional 8 
patient samples. Comparison of Ct value of component genes in multiplex to 
monoplex assay was made (see Table 23) to determine the validity of the assay. 
It was observed that only S100A12/FFAR2/HPRT1 gave consistent result in 

patient samples from different sepsis categories. MCL1/CYSTM1/HPRT1 was 
less consistent. In the other three combinations, results were consistent in control 
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samples but not in sepsis samples. The ACt of the housekeeping gene, HPRT1, 
was higher in sepsis samples. This could be due to suppression of HPRT1 
amplification by biomarkers that were highly expressed during sepsis. 

3. Discussion 

3.1. Biomarkers from leukocytes can be used for sepsis diagnosis 

[00153] Hierarchical clustering of our microarray gene expression profiling 
results demonstrated significant differences in gene expression pattern of 

leukocytes between patients with and without infection and sepsis. Differentially 

expressed genes during sepsis were derived from microarray gene profiling, and a 
panel genes or biomarkers, in this case 40 genes, were shortlisted from the initial 
33,000. The shortlisted panel of genes were validated in qPCR assay. Analytical 

validation using qPCR have shown that these shortlisted biomarkers were 

progressively dysregulated in subjects across the sepsis continuum. These 
results correlated to those obtained from the microarray. Gene expression 
changes in leukocytes can be clearly observed and potentially utilized for 

diagnosis and/or prognosis of sepsis and for assessing and/or predicting the 
severity of sepsis in a subject. 

[00154] The predictive value of each gene obtained using the AUC of the 

ROC curve was encouraging, with scores of above 85% for every individual gene. 
This high predictive value of each gene suggests that the gene panel selected is 

capable to be utilized as early diagnostic marker. In order to fully leverage on the 
information from these 40 genes, a predictive model was built using the qPCR 
AACT values of all 40 genes. This predictive model was capable of accurately 
diagnosing 88% of the blind samples. The derived gene expression panel has 

been shown to be sufficiently distinct across the sepsis continuum to allow 
immunologic segregation of the subjects along the sepsis continuum that is based 
on clinical phenotypes. 

3.2. Exploitation of biomarkers for sepsis diagnosis 

[00155] Over 33,000 genes were examined through microarray analyses. 
Using SAM, 906 genes that were differentially expressed across the sepsis 
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continuum were identified and later further reduced to 40 genes. The expression 
of these 40 genes in all subjects was validated analytically through qPCR where 
fold change differences were used to build the predictive model. 

[00156] Predictions made by the model were compared to clinical 
classifications and a total of 7 mismatched predictions were found. Of the 7 

mismatched predictions, 4 of them made no difference to patient management, 
while 3 could have resulted in adverse outcomes. Despite the small number of 
SIRS without infection subjects, the model was able to correctly classify both 
subjects in the blind sample testing. However, further refinement of the model 
through a subsequent clinical validation phase will have to be carried out to 

increase its specificity and sensitivity. The panel of genes could potentially be 
further decreased without sacrificing its accuracy to improve cost efficiency and 

reproducibility. The use of a larger data set to train the predictive model is 
paramount to this mission. Other improvements to the system, such as the use of 

new housekeeping genes to ensure that the baseline used for comparison is 
stable and able to account for differences in age and gender of the individuals. 

3.3. Prototyping of diagnostic kit 

[00157] The qualitative gene expression data obtained can be used for 

multiple applications, including the differentiation of infected and non-infected 

patients, differentiation of sepsis and non-sepsis patients, and staging severity of 

sepsis, through the use of different predictive models. Existing data can be 
merged with new data from future studies for use in new predictive model building. 

Should it be desirable, new genes can be selected from the microarray data. This 
could be useful if sufficient information on patient disease progression could be 
obtained and new genes specifically for use in classifying patient disease 
prognosis were to be identified. Thus, there is unparalleled flexibility to exploit the 

data obtained from this study. 

[00158] Currently, RNA from leukocytes is used as the template for the 
prototype development. However, starting material for the final prototype may be 
determined by multiple factors such as processing time and complexity, sensitivity 

and stability of the assay, equipment available in hospitals, and time taken for 
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sample preparation will have to be considered. 

3.4. Clinical utility of diagnostic kit 

[00159] Currently, there is no gold standard for diagnosis of sepsis. Most 
initial tests rely on positive blood cultures. There are several major drawbacks for 

relying on blood cultures including the lengthy time required to obtain definitive 
results (24 to 72 hours), large volume of blood required (usually 20ml to 40ml) and 
false positive rates (0.6% to 10%) [3,4]. Several pathogen-based molecular 
diagnostic kits have been made commercially available to circumvent this problem, 
for example, FilmArray® Blood Culture Identification panel (BioFire Diagnostics 

Inc.). However, this method only identifies the pathogen (and its by-products e.g. 
endotoxins) that has incited the host inflammatory response and allows targeted 

anti-microbial therapy to be instituted but does not indicate the collateral damage 
caused by the over-exuberant host inflammatory response or the severity of 

sepsis. 

[00160] The limitation of blood cultures lies also in false negative results 
which may be caused by low bacterial concentrations in blood, insufficient blood 

extracted into the culture bottles, presence of fastidious organisms or the use of 
antibiotics prior to sample collection. Data from NUH ED between 2007 and 2012 

showed a true positive blood culture rate of only 21.4% for patients above 65 

years old. 

[00161] The proposed diagnostic kit utilising qPCR assays for the host 
response in the form of gene expression changes due to infection/sepsis 

complements the pathogen-based molecular techniques described above. The 
ability to ascertain a host response for early diagnosis precedes the utilisation of 

pathogen identification to allow more rapid and accurate management of patients 
who do not manifest sepsis clinically initially but who may deteriorate later. The 

pillars of sepsis management including source control, early haemodynamic 
resuscitation and support, and ventilator support can then be instituted early to 
improve patient outcomes. The estimated 3 hours required by the gene 
expression diagnostic kit presents an opportunity for front line doctors such as 

emergency physicians to make rapid informed decisions for triage and right-siting 



of care in the hospital. 

4. Supplementary Methods 

4.1. Gene expression profiling 

4.1.1. Quality control for comparable microarray analysis 

[00162] Quality control (QC) for microarray hybridization was performed. 
Control metrics used were hybridization controls for hybridization procedure, low 

stringency tests for washing temperature, high stringency tests for Cy3 binding, 
negative controls for non-specific hybridization, gene intensity tests for integrity of 
samples and amount of hybridization and finally signal distribution analysis to 
detect outliers. 

4.2. Analytical validation of shortlisted biomarkers by qPCR 

4.2.1. Primers design and validation 

[00163] The National Centre for Biotechnology Information (NCBI) 
nucleotide database was used to obtain the coding sequence for each of our 

selected genes. Primer-BLAST was then run to get 20 different primer pairs for 
each gene. The parameters used were: 200 bp maximum PCR product size; 20 
primer pairs returned; primer melting temperature of minimum 59°C, maximum 
61 °C and maximum difference of 2°C. Each pair was then tested for stability and 

usage in silico using Oligo 7. Top two primer pairs that score more than 700 
points were selected for use in qPCR. 

[00164] Before starting the experiments, each primer pair was tested to 
check their quality. New primers were tested with three different samples by 
qPCR. The melting curve was checked to verify that there are no side products or 
primer dimers. Additionally, standard curve analysis was done to calculate the 

correlation coefficient (r2) and the efficiency (E) of the primer pairs. The formula 
used to calculate efficiency is as follows: 

E = [-1 + 10(1/slope)] x 100% 
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[00165] The slope was calculated from the standard curve. The validated 
primer pairs were then used for analytical validation (see Table 9). 

[00166] Table 9 below shows the list of primers used. 
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Table 9: List of primers used 
Name Forward primer Reverse primer 
ACSL1 GCTCTCGGAAACCAGACCAA AAGCCCTT CTGGAT CAGT ( 
ANXA3 GTTGGACACCGAGGAACAGT CGCT GT GCATTT GACCT CT C 
C190RF59 AACT CCGT ACAAGCAT GCGA GGCATTTTCT GCAGCACCT C 
CSF2RB CCACGGCCAAT ACAT CGT CT TTGGT C ACGTT G AG GG AT G G 
CYSTM1 ACCCT ACCCACCT CCT CAAG AGGTGGATGGTCCTAGCTCA 
DDX60L CT GAGG ACT GCACGT AT GCT TGTAAATCGCACTCGCGGTA 
FCGR1B TT GAGGT GT CAT GCGTGGAA TGCCT GAGC AAT GGT AG GTG 
FFAR2 GGAGTGATTGCAGCTCTGGT GACCT GCT CAGT CGT GTT CA 
FPR2 GG CT ACACT GTTCTG CG GAT CACCCAGAT CACAAGCCCAT 
HSPA1B CCTGTTTGAGGGCATCGAOT T CGT G AAT CT GGGCCTT GT C 
IFITM1 CAACAT CCACAGCGAGACCT T CGCCAACCAT CTT CCT GTC 
IF1TM3 CAT GTCGTCTG GTCCCTGTT GT CGCCAACCAT CTT CCT GT 
IL1B ACCACTACAGCAAGGGCTTC AT CGT G CACAT AAG CCTCGT 
IL1RN CCAGCAAGATGCAAGCCTTC G ACTT G AC AC AG G ACAG G CA 
LILRA5 GATTCCGGTCTCAGGAGCAG G AAT CCCAAGGACCACCAGG 
LRG1 CAGACAGCGACCAAAAAGCC ATTT CGGCAGGT GGTT GACA 
MCL1-V1 AACTGGGGCAGGATTGTGAC CCCAT CCCAGCCT CTTT GTT 
NAIP CCT CACGAGACT CCCCATAGA CG CAAGT CT AG CCTCCT CTT 
NFIL3 AGGCCACGCAAAAACTTTCC T GAT GCCAGT GCT CCGATTT 
NT5C3 AC AAC AT AG CAT CCCCGT GT T G AGCACCCCAGTTT CAT CA 
PFKFB3 AGT GCAGAGGAGATGCCCT A ATTCCACACGGCAGCCATAA 
PLSCR1 CGCCACAGCCT CCATT AAAC T CCGCT GCAAAGT AAACCCT 
PROK2 AG G ACT CCC AAT GTG GTG G A T CCCAGTTTGCCCATAGGTG 
RAB24 TGCCATCGTCTGCTATGACC CG CAGTT CCTT CACCCAG AA 
S100A12 CGGAAGGGGCATTTTGACAC T GGT GTTT GCAAGCT CCTTT G 
SELL G AACT GGGG AG AT GGT GAGC T AGTTT GT GGCAGGCGT CAT 
SLC22A4 GTT C AG CCAG G ACGT CT ACC G CACCTT CCAGTT GTCCT CA 
SOD2 AAACCT CAG CCCT AACGGT G GAAACCAAGCCAACCCCAAC 
SP100 CTTGCTCACGACCCCAGATT GGAGCCTT CT CACCAT GCTT 
TLR4 CATT GGT GT GT CGGT CCT CA CCAGT CCT CAT CCT GGCTT G 
MAL CTT GCCCGACTTGCT CTT CA AGAACACCGCATGGACCAC 
CCR7 CTT GT CAT CAT CCGCACCCT GAGCTCACAGGTGCTACTGG 
GZMK GTT ACT ACAACGGCG ACCCT AGATT CCAGGCTTTGT GGCA 
FCER1A CCAGATGGCGTGTTAGCAGT T GAAAGGCT GCCATT GTGGA 
FAIM3 GAGCCATCATGGGAAGAGCA GAGT GGT GAACT GGAGGGAC 
CD3D GT CT AT CAG CCCCTCCGAGA ACTT GTT CCG AGCCCAGTTT 
CD6 AT GAGGAG GT CCAG CAAAGC AGGTGCT CG ACT CACT GTTG 
KLRB1 TGAAACTTAGCTGTGCTGGGA CT CT CGG AGTT GCT GCCAAT 
IL7R CCAACCGGCAGCAAT GT AT G AGGATCCAT CT CCCCT GAGC 
CCL5 C AGT CGTCTTTGT CACCCG A GTT GAT GT ACT CCCGAACCCA 
HPRT1 CCTGGCGT CGT GATT AGT GA CGAG CAAGACGTT CAGT CCT 
GAPDH CCT GGCGTCGT G ATT AGT G A CT CGCT CCTGGAAGATGGTG 

4.3. Development and validation of a qPCR multiplex assay for detection 
of sepsis 
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4.3.1. Taqman probes design and validation 

[00167] Taqman probes were designed using the Primer3web website 

(www.primer.wi.mit.edu) with the following parameters: Probe size was between 
18-27bp; probe melting temperature (Tm) 65-73°C; GC content 30-80%. Each 

probe was then tested for stability and usage in silico using Oligo 7. Autodimer 

was used to test for primer-probe and probe-probe and primer-primer dimerization 
for all primer and probe combinations [1] (see Table 10). 

[00168] Table 10 below shows the list of primers-probe combinations. 

Table 10: List of primers-probe combinations 
Name Forward primer Reverse primer Probe Fluorophore 
CYSTM1 ACCCT ACCCACCT 

CCT CAAG 
AGGTGGATGGTCC 
TAGCTCA 

TACGGCTGGCAGG 
GTGGACC FAM 

IFITM1 CAACAT CCACAGC 
GAGACCT 

TCGCCAACCATCTT 
CCTGTC 

CCGT GCCCGACCA 
TGTCGTCTGGTCC 
C 

FAM 

FFAR2 GGAGT GATT GCAG 
CTCTGGT 

GACCT GCT CAGT C 
GTGTTCA 

T GT CCTTT GGT CAC 
TGCACCAT CGT GA FAM 

SP100 CTTGCTCACGACC 
CCAGATT 

GGAGCCTT CT CAC 
CATGCTT 

AGTGAGGAGGAGG 
CGCCCGC HEX 

IFITM3 CATGTCGTCTGGT 
CCCTGTT 

GT CGCCAACCAT C 
TTCCTGT 

ACCCCTGCTGCCT 
GGGCTTCA HEX 

SOD2 AAACCT CAGCCCT A 
ACGGTG 

GAAACCAAGCCAA 
CCCCAAC 

ACGGCTGCATCTG 
TTG GTGT CCAAG G 
C 

HEX 

CSF2RB CCACGGCCAATAC 
ATCGTCT 

TTGGT CACGTT GA 
GGGATGG 

GCT CAGT GAACAT 
CCAGATGGCCCC Cy5 

PROK2 AGGACTCCCAATG 
TGGTGGA 

TCCCAGTTTGCCCA 
TAGGTG 

TGTGCTGTGCTGT 
CAGT ATCTG G GT Cy5 

HPRT1 TCAGGCAGTATAAT 
CCAAAGAT GGT 

AGT CTGGCTT AT AT 
CCAACACTTCG 

CAAG CTT G CTG GT 
GAAAAGGACCCC Texas Red 

HSPA1B CCTGTTTGAGGGC 
ATCGACT 

TCGTGAATCTGGG 
CCTTGTC 

AGCACCCTGGAGC 
CCGTGGA Cy5 

S100A12 CGGAAGGGGCATT 
TTGACAC 

TGGTGTTTGCAAG 
CTCCTTTG 

AGGGTGAGCTGAA 
GCAGCT GCTTACA LC Cyan 500 

MCL1 AACTGGGGCAGGA 
TTGTGAC 

CCCATCCCAGCGT 
CTTTGTT 

TCGT AAGGACAAAA 
CGGGACTGGCT LC Cyan 500 

[00169] Primer-probe mix was first tested in standard curve assay using 

serial dilution of template RNA on two different kits: QuantiFast® Multiplex RT-
PCR Kit (Qiagen) and LightCycler® 480 Probes Master (Roche). Sets were 

validated to ensure that the probe is compatible with primer pairs: the amplification 
efficiency is within the range of 80-120% and fold change is linear across tested Ct 
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range. 

[00170] Next, primer titration from 0.4-0.05 fjhh at 0.05 /JM steps was 
performed to determine the lowest primer concentration possible while maintaining 
Ct value from the recommended primer concentration of 0.4 /JM. 

5. Supplementary Results 

5.1. RNA sample prepara tion 

5.1.1. RNA quality and quantity 

[00171] The average RNA concentration and ratio for 260/280 and 260/230 
acquired for all RNA samples are found. The RNA quality and quantity acquired 
had concentration > 50 ng/uL, 280/260 ratio > 2.0, and 260/230 ratio > 1.7, 

showing that good yield was obtained from RNA extraction and RNA samples 
used were not contaminated with proteins and carbohydrates. 

5.2. Gene expression profiling 

5.2.1. RNA quality and concentration for microarray 

[00172] RNA quality and integrity were tested with Bioanalyzer before being 

used for microarray experiments. RNA integrity number (RIN) for all samples 
used in microarray were > 7. Electrophoretic runs showed that sharp bands of 
RNA were present. Results confirmed that RNA samples used in microarray had 

high integrity and were not degraded. 

5.2.2. Quality control for microarray hybridization 

[00173] Quality control (QC) for microarray hybridization was also 
performed. Both the pilot (see Table 12) and second microarray (see Table 13) 

runs passed all quality control tests. 

[00174] Table 12 below shows the summary of array quality controls for pilot 

microarrays. 
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Table 12: Summary of array quality controls for the first batch of microarray 
Control Metric Descriptions Results 

Hybridization 
Controls 

To QC hybridization 
procedures 

Pass; Signals of hybridization control 
probes met expected values High > 
Medium > Low 

Low Stringency 
To QC hybridization 
temperature and high 
temperature washing 

Pass; Perfect Match probes generated 
higher signals than the Mismatch 
probes 

Biotin and 
High Stringency 

To QC streptavidin-Cy3 
staining 

Pass; Biotin-conjugated control probes 
showed high signals of Cy3 staining 

Negative Controls To QC non-specific 
hybridization 

Pass; Background signals and noise 
were at low levels 

Gene Intensity 

; To QC integrity of the 
biological samples and 
variations in the amount of 
samples hybridized 

Acceptable; Signals of genes were 
higher than background and met the 
expected Housekeeping > All Genes; 
Slight variations in the amount of 
samples hybridized 

Signal Distribution 
(Box Plot) 

Visualization of inter-array 
variations to identify outliers 

Pass; No outliers identified; Slight 
variations observed as expected 

[00175] Table 13 below shows the summary of array quality controls for the 
second batch of microarray. 

Table 13: Summary of array quality controls for second microarray 
Control Metric Descriptions Results 

Hybridization 
Controls 

To QC hybridization 
procedures 

Pass; Signals of hybridization control 
probes met expected values High > 
Medium > Low 

Low Stringency 
To QC hybridization 
temperature and high 
temperature washing 

Pass; Perfect Match probes generates 
higher signals than the Mismatch 
probes 

Biotin and 
High Stringency 

To QC streptavidin-Cy3 
staining 

Pass; Biotin-conjugated control probes 
showed high signals of Cy3 staining 

Negative Controls To QC non-specific 
hybridization 

Pass; Background signals and noise 
were at low levels 

Gene Intensity 

To QC integrity of the 
biological samples and 
variations in the amount of 
samples hybridized 

Acceptable; Signals of genes were 
higher than background and met the 
expected Housekeeping > All Genes; 
Slight variations in the amount of 
samples hybridized 

Signal Distribution 
(Box Plot) 

Visualization of inter-array 
variations to identify outliers 

Pass; No outliers identified; Slight 
variations observed as expected 

5.3. Analytical validation of shortlisted genes by qPCR 

5.3.1. Primer test and validation 
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[00176] Primer pairs were also tested with the standard curve method to 
determine the efficiencies of qPCR assays (see Table 14). PCR efficiencies were 
determined using the linear regression slope of template dilution series. 
Shortlisted biomarkers were required to have efficiency of 80-120% in the linear Ct 
range (r2 > 0.99). Among the 41 primer pairs (40 shortlisted sepsis biomarkers 
and 1 housekeeping gene), none had qPCR efficiency of < 80%. However, 11 

primer pairs had efficiency > 120%. Despite having > 120% efficiency, these 

primer pairs were still used to study gene expression changes during sepsis since 

no false products were detected in the melting curve. 

[00177] Table 14 below shows the efficiency and linear Ct range primer 

pairs of shortlisted sepsis biomarkers. 
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Table 14: Efficiency and linear Ct range primer pairs of shortlisted sepsis 

biomarkers 
No. Gene name Efficiency r2 Linear Ct range 
1. IL1RN 95% 0.9974 20.57 27.49 
2. SLC22A4 109% - 30.07 33.19 
3. PLSCR1 95% 0.9997 21.63 28.53 
4. ANXA3 93% 0.9987 21.41 28 40 
5. LRG1 87% 0.9997 27.34 34.69 
6. C190RF59 91% 0.9860 25.71 32.84 
7. ACSL1 107% 0.9969 24.18 30.52 
8. PFKFB3 96% 1.0000 21.91 28.74 
9. FFAR2 124% 0.9994 25.54 31.24 
10. FPR2 125% 0.9990 24.6 33.13 
11. HSPA1B 127% 0.9983 23.12 28.73 
12. NT5C3 137% 0.9944 23.70 29.03 
13. DDX60L 140% 0.9922 23.89 29.16 
14. SELL 109% 0.9993 22.02 31.44 
15. 1FITM1 133% 0.9945 20.21 28.56 
16. RAB24 134% 0.9989 25.73 33.93 
17. MCL1-V1 141% 0.9984 20.48 25.72 
18. PROK2 117% 0.9995 21.89 27.84 
19. LILRA5 98% 1.0000 22.68 29.42 
20. TLR4 122% 0.9990 22.73 28.50 
21. NFIL3 123% 0.9979 22.53 28.27 
22. IL1B 105% 0.9976 23.29 29.70 
23. CYSTM1 110% 0.9991 21.47 27.69 
24. CSF2RB 122% 0.9998 21.83 27.95 
25. IFITM3 117% 0.9990 16.11 22.07 
26. SOD2 112% 0.9981 19.43 25.54 
27. FCGR1B 115% 0.9994 21.08 27.09 
28. S100A12 96% 0.9997 18.23 25.05 
29. SP100 100% 0.9983 21.76 28.42 
30. NAIP 86% 0.9979 21.17 28.61 
31. MAL 111% - 31.68 34.76 
32. CCR7 99% 0.9993 26.99 33.66 
33. GZMK 85% 0.9918 27.815 35.32 
34. FCER1A 97% 0.9990 29.205 36.00 
35. FAIM3 100% 0.9997 26.925 33.55 
36. CD3D 91% 0.9992 26.935 34.08 
37. CD6 82% 0.9946 28.325 36.03 
38. KLRB1 99% 0.9938 27.865 34.55 
39. IL7R 84% 0.9802 27.14 34.70 
40. CCL5 104% 0.9999 25.02 31.47 
41. HRPT1 106% 0.9974 26.26 32.62 

5.3.2. Diagnostic performance of shortlisted genes 

[00178] Figure 1 shows the relative fold change of infection, mild and 
severe sepsis samples over control by qPCR. (A) 30 up-regulated genes; and (B) 
10 down-regulated genes. 
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[00179] Table 15 below shows the fold change between control versus 
infection and infection versus mild sepsis. C- control, I- infection, M- mild. 

Table 15: Fold change between control versus infection and infection versus mild 
sepsis C- control, /- infection, M- mild. 

No. Gene name 

Fold 
change 
Control 
versus 
Infection 

Fold 
change 
Infection 
versus 
Mild 
Sepsis 

No. Gene name 

Fold 
change 
Control 
versus 
Infection 

Fold 
change 
Infection 
versus 
Mild 
Sepsis 

1. IL1RN 3.18 5.09 21. NFIL3 2.83 3.81 
2. SLC22A4 1.14 5.47 22. IL1B 4.11 5.59 
3. PLSCR1 3.16 8.09 23. CYSTM1 4.54 6.31 
4. ANXA3 4.57 7.77 24. CSF2RB 2.84 4.19 
5. LRG1 4.64 5.21 25. IFITM3 3.39 4.94 
6. C190RF59 2.58 7.60 26. SOD2 5.21 4.02 
7. ACSL1 3.62 7.69 27. FCGR1B 3.76 6.07 
8. PFKFB3 2.27 5.21 28. S100A12 4.05 3.47 
9. FFAR2 5.10 3.98 29. SP100 1.41 3.06 
10. FPR2 2.62 2.97 30. NAIP 2.01 3.58 
11. HSPA1B 1.42 3.99 31. MAL 1.61 4.92 
12. NT5C3 1.78 4.39 32. CCR7 1.60 2.59 
13. DDX60L 2.17 5.84 33. GZMK 2.42 2.74 
14. SELL 2.07 3.95 34. FCER1A 2.80 3.07 
15. IFITM1 2.69 5.79 35. FAIM3 1.97 2.72 
16. RAB24 1.98 3.38 36. CD3D 1.63 2.92 
17. MCL1-V1 1.50 3.06 37. CD6 1.38 3.04 
18. PROK2 4.79 5.80 38. KLRB1 1.86 2.95 
19. LILRA5 1.83 3.92 39. IL7R 1.57 2.39 
2 TLR4 2.51 3.28 40. CCL5 1.94 2.85 

[00180] Table 16 below shows the predictive value (Area Under Curve; 
AUC), standard deviation and p-value of biomarker panel for control versus 

infection/mild sepsis/severe sepsis and control/infection versus mild sepsis/severe 

sepsis. 
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Table 16: Predictive value (Area Under Curve; AUC), standard deviation and p-
value of biomarker panel for control versus infection/mild sepsis/severe sepsis and 

control/infection versus mild sepsis/severe sepsis. 

No. Gene name Control vs Infection/Mild/Severe Control/Infection vs Mild/Severe 
No. Gene name AUC SD p-value AUC SD p-value 
1. 1L1RN 90.1% 4.5% 0.0002 90.2% 5.2% < 0.0001 
2. SLC22A4 85.6% 5.5% 0.0010 90.6% 4.7% <0.0001 
3. PLSCR1 90.4% 4.4% 0.0002 95.7% 3.1% < 0.0001 
4. ANXA3 92.8% 3.8% < 0.0001 95.1% 2.9% < 0.0001 
5. LRG1 93.1% 3.8% < 0.0001 93.3% 3.4% <0.0001 
6. C190RF59 91.6% 4.7% 0.0001 96.4% 2.3% < 0.0001 
7. ACSL1 91.7% 4.1% 0.0001 94.7% 3.1% < 0.0001 
8. PFKFB3 88.3% 4.9% 0.0004 94.7% 2.9% <0.0001 
9. FFAR2 94.6% 3.3% < 0.0001 89.1% 5.0% <0.0001 
10. FPR2 90.1% 4.6% 0.0002 89.3% 4.8% <0.0001 
11. HSPA1B 82.0% 7.0% 0.0032 88.1% 5.5% <0.0001 
12. NT5C3 87.1% 5.2% 0.0006 91.6% 4.1% < 0.0001 
13. DDX60L 88.0% 5.2% 0.0005 95.8% 2.9% < 0.0001 
14. SELL 88.9% 4.9% 0.0003 91.5% 4.7% <0.0001 
15. IFITM1 88.6% 4.8% 0.0004 92.4% 4.6% <0.0001 
16. RAB24 89.8% 4.7% 0.0002 93.6% 3.5% < 0.0001 
17. MCL1-V1 88.1% 5.2% 0.0004 95.0% 3.0% <0.0001 
18. PROK2 94.0% 3.5% <0.0001 95.7% 2.6% <0.0001 
19. LILRA5 87.7% 5.1% 0.0005 95.8% 2.6% <0.0001 
20. TLR4 92.2% 4.1% 0.0001 92.6% 3.6% <0.0001 
21. NFIL3 92.2% 4.1% 0.0001 95.1% 2.8% <0.0001 
22. IL1B 92.5% 4.0% < 0.0001 93.3% 3.5% <0.0001 
23. CYSTM1 96.9% 2.3% < 0.0001 97.9% 1.6% <0.0001 
24. CSF2RB 94.0% 3.4% <0.0001 93.8% 3.4% <0.0001 
25. IFITM3 95.5% 3.0% < 0.0001 96.0% 2.4% <0.0001 
26. SOD2 94.9% 3.1% < 0.0001 91.1% 4.1% <0.0001 
27. FCGR1B 96.3% 2.6% <0.0001 90.0% 4.4% < 0.0001 
28. S100A12 94.7% 3.7% < 0.0001 90.2% 4.4% < 0.0001 
29. SP100 90.4% 4.4% 0.0002 97.7% 1.7% < 0.0001 
30. NAIP 89.3% 4.7% 0.0003 91.1% 4.2% <0.0001 
31. MAL 86.6% 5.6% 0.0007 94.0% 3.3% < 0.0001 
32. CCR7 86.2% 6.1% 0.0009 88.7% 4.9% < 0.0001 
33. GZMK 93.4% 4.1% <0.0001 88.7% 5.0% <0.0001 
34. FCER1A 89.8% 4.9% 0.0002 85.8% 5.5% < 0.0001 
35. FAIM3 91.9% 4.2% 0.0001 92.5% 3.7% < 0.0001 
36. CD3D 89.8% 4.9% 0.0002 92.1% 4.2% <0.0001 
37. CD6 84.5% 5.9% 0.0015 92.6% 4.0% < 0.0001 
38. KLRB1 88.6% 5.6% 0.0004 89.4% 4.8% <0.0001 
39. IL7R 81.7% 6.9% 0.0035 89.5% 4.5% < 0.0001 
40. CCL5 89.6% 5.3% 0.0003 88.2% 5.3% <0.0001 

5.3.3. Derivation of predictive model for differentiation of sepsis 

categories 

[00181] Weights were given to each gene to generate the logistic regression 
index were shown (see Table 17). The algorithm used for classifying blind patient 
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sample during clinical validation will be: 

Logistic regression index = Ew -w)+i 

dCt - gene cycle threshold normalized to housekeeping gene 

w - weight 

I - intercept 

For healthy control samples, logistic regression index >0 

For infected/sepsis samples, logistic regression index < 0 

[00182] Table 17 below shows the weights for each gene and intercept from 

logistic regression model. 

Table 17: Weights for each gene and intercept from logistic regression model. 
No. Gene name Weight No. Gene name Weight 
1. IL1RN 2.9035 21. NFIL3 -5.9539 
2. SLC22A4 -1.9025 22. IL1B -0.92 
3. PLSCR1 6.3155 23. CYSTM1 8.7944 
4. ANXA3 -2.1455 24. CSF2RB -0.6782 
5. LRG1 -0.4864 25. IFITM3 12.506 
6. C190RF59 0.5169 26. SOD2 11.0719 
7. ACSL1 -2.2421 27. FCGR1B 9.6114 
8. PFKFB3 -4.0446 28. S100A12 9.3856 
9. FFAR2 -1.5183 29. SP100 7.6691 
10. FPR2 -7.6375 30. NAIP -0.0011 
11. HSPA1B -1.4681 31. MAL 1.7855 
12. NT5C3 -2.9469 32. CCR7 -6.1928 
13. DDX60L -5.1756 33. GZMK -1.4079 
14. SELL -3.2046 34. FCER1A -7.0497 
15. IFITM1 6.8869 35. FAIM3 -11.3155 
16. RAB24 -1.6036 36. CD3D 8.0665 
17. MCL1-V1 -16.5876 37. CD6 15.9739 
18. PROK2 3.3069 38. KLRB1 -1.2603 
19. L1LRA5 -9.2405 39. IL7R 0.8408 
20. TLR4 -1.2054 40. CCL5 3.4355 

Intercept 109.3536 

[00183] Weights were given to each gene to generate the support vector 
regression index were shown (see Table 18). The algorithm used for classifying 
blind patient sample during clinical validation will be: 
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Support vector regression index = [dct •w) + l 

dCt - gene cycle threshold normalized to housekeeping gene 

w - weight 

I - intercept 

For infection samples, support vector regression index >1.41 

For mild sepsis samples, support vector regression index 1.41 >x < 3.52 

For severe sepsis samples, support vector regression index <3.52 

[00184] Table 18 below shows the weights for each gene and intercept from 
support vector regression model. 

Table 18: Weights for each gene and intercept from support vector regression 
model. 
No. Gene name Weight No. Gene name Weight 
1. IL1RN 0.227 21. NFIL3 0.1661 
2. SLC22A4 0.2338 22. IL1B 0.0219 
3. PLSCR1 0.1354 23. CYSTM1 -0.0325 
4. ANXA3 0.0052 24. CSF2RB 0.2387 
5. LRG1 0.0987 25. IFITM3 0.1498 
6. C190RF59 -0.2757 26. SOD2 0.1162 
7. ACSL1 -0.145 27. FCGR18 0.1017 
8. PFKFB3 0.0545 28. S100A12 -0.28 
9. FFAR2 -0.0471 29. SP100 -0.7538 
10. FPR2 -0.0067 30. NAIP -0.1359 
11. HSPA1B -0.4868 31. MAL 0.0864 
12. NT5C3 -0.3787 32. CCR7 0.0372 
13. DDX60L -0.0569 33. GZMK -0.0396 
14. SELL 0.1356 34. FCER1A 0.0254 
15. IFITM1 0.4329 35. FAIM3 0.0914 
16. RAB24 -0.1011 36. CD3D 0.2472 
17. MCL1-V1 -0.2838 37. CD6 0.4069 
18. PROK2 0.2847 38. KLRB1 -0.0664 
19. LILRA5 -0.0464 39. IL7R 0.1173 
20. TLR4 -0.1839 40. CCL5 -0.0715 

Intercept 0.635 

5.4. Development and validation of a qPCR multiplex assay for detection 
of sepsis 
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[00185] Figure 2 shows the most predictive genes identified from overlap of 
four different classification methods. 

[00186] Table 19 below shows the list of top eight predictive genes from two 
different selection methods. 

Table 19: List of top eight predictive genes from two different selection methods 

No. ROC predictive 
value No. 

Overlap of 
classification 
models 

1. CYSTM1 1. S100A12 
2. FCGR1B 2. SP100 
3. IFITM3 3. HSPA1B 
4. SOD2 4. CYSTM1 
5. S100A12 5. C190RF59 
6. FFAR2 6. CD6 
7. PROK2 7. MCL-V1 
8. CSF2RB 8. FCER1A 

[00187] Primers-probe was tested with the standard curve method to 

confirm that primers-probe can produce amplification curves and to determine the 

efficiencies of qPCR assays. PCR efficiencies were determined using the linear 

regression slope of template dilution series. Similar to qPCR using SYBR Green 
format, primers-probe need to have efficiency of 80-120% in the linear Ct range (r2 

> 0.99). 

[00188] Primers-probe for 12 biomarkers and one housekeeping were 
designed. Primers-probe of two genes failed to produce amplification curves. Of 

the 4 housekeeping primer probes, one was chosen for most consistent result. All 
probes which worked have acceptable efficiency (80-120%) and linear in tested Ct 

range (see Table 20). 

[00189] Table 20 below shows the efficiency and linear Ct range primers-
probe of tested sepsis biomarkers. 
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Table 20: Efficiency and linear Ct range primers-probe of tested sepsis 
biomarkers 

No. Gene 
name Efficiency r2 Ct range 

1. CYSTM1 96% 0.9685 26.65 37.32 
2. FFAR2 116% 0.9991 24.61 30.61 
3. IFITM1 121% 0.9800 20.97 29.49 
4. HPRT1 85% 0.9980 28.98 36.48 
5. CSF2RB 113% 0.9960 23.48 32.44 
6. PROK2 117% 0.9990 23.85 29.80 
7. SP100 105% 0.9980 25.53 35.06 
8. SOD2 121% 0.9892 23.57 29.37 
9. IFITM3 108% 0.9993 20.69 26.96 
10. S100A12 75% 0.9984 21.81 34.25 
11. MCL1 82% 0.9962 19.80 31.26 
12. HSPA1B 82% 0.9964 23.73 35.46 

[00190] Primer titration was performed to reduce the primer concentration 
used for highly abundant genes (see Table 21). Reduced primer concentration 
should not be affecting Ct value compared to the recommended starting working 

concentration of 0.4uM. Reducing primer concentration will limit the effect of 

amplification suppression of highly abundant genes on low abundant genes 

through qPCR reactant competition and depletion. Since, possible minimum final 
primer concentration ranged from 0.20 to 0.05 /JM, 0.2 /JM was selected as the 

final primer concentration for all biomarkers. Final primer concentration for low 
abundance housekeeping gene was maintained at 0.4 fjM. 

[00191] Table 21 below shows the efficiency and linear Ct range primers-
probe of tested sepsis biomarkers. 

Table 21: Efficiency and linear Ct range primers-probe of tested sepsis 
biomarkers. 

Slope Titration Minimum 
HPRT1 2.01 Ct up -
CYSTM1 0.61 Stable 0.10 
FFAR2 0.24 Stable 0.05 
SP100 -0.29 Stable 0.05 
SOD2 -1.66 Ct down 0.15 
IFITM3 -0.08 Stable 0.10 
IFITM1 1.67 Ct up 0.10 
CSF2RB 4.18 Ct up 0.10 
PROK2 -3.19 Ct down 0.20 
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[00192] Table 22 below shows the tested 3-plex combinations. 

Table 22: Tested 3-plex combinations 
No. Combinations 
1. CYSTM1/SP100/HPRT1 
2. CYSTM1/SOD2/HPRT1 
3. CYSTM1/IFITM3/HPRT1 
4. FFAR2/SP100/HPRT1 
5. FFAR2/SOD2/HPRT1 
6. FFAR2/IFITM3/HPRT1 
7. IFITM1/SP100/HPRT1 
8. IFITM1/SOD2/HPRT1 
9. IFITM1/IFITM3/HPRT1 
10. MCL1/CYSTM1/HPRT1 
11. MCL1/FFAR2/HPRT1 
12. MCL1/IFITM1/HPRT1 
13. MCL1 /SP100/HPRT1 
14. MCL1 /SOD2/HPRT1 
15. MCL1/IFITM3/HPRT1 
16 S100A12/CYSTM1/HPRT1 
17. S100 A12/FFAR2/H PRT1 
18. S100A12/IFITM1/HPRT1 
1M S100A12/SP100/HPRT 1 
2 • S100A12/SOD2/HPRT1 
21. S100A12/IFITM3/HPRT1 

[00193] Table 23 below shows the number of samples with Ct difference 

between multiplex and monoplex assays of more than 1.0 for shortlisted 3-plex 
combinations. 

Table 23: Number of samples with Ct difference between multiplex and monoplex 

assays of more than 1.0 for shortlisted 3-plex combinations 
Gene 1 CYSTM1/ MCL1/ FFAR2/ S100A12/ S100A12/ 

Combination Gene 2 SOD2/ CYSTM1/ SOD2/ FFAR2/ SOD2/ 
Gene 3 HPRT1 HPRT1 HPRT1 HPRT1 HPRT1 

In control 
samples 

Gene 1 
Gene 2 
Gene 3 

0 
0 
0 

0 
1 
1 

0 
1 
0 

0 
0 
0 

0 
0 
0 

In sepsis 
samples 

Gene 1 
Gene 2 
Gene 3 

0 
0 
6 

0 
0 
2 

0 
0 
0 

0 
0 
5 

0 
0 
5 
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[00194] Figure 3 shows an unsupervised hierarchical clustering heatmap of 
the sepsis data panel (red = high expression, green = low expression). Row is 

gene, and column is sepsis/control sample. Highlighted samples are potential 
outliers. 

6. Further Examples 

[00195] To further demonstrate utilization of biomarker set or biomarker 
panel a subsequent cohort of 151 patients' samples was utilized. The sub-
classification of the 151 samples is as follows: 36 controls, 6 SIRS without 

infection, 24 infection without SIRS, 67 mild Sepsis, 12 severe sepsis and 6 septic 
shock/cryptic shock. Examples in the following paragraphs are based on this 

sample set. 

[00196] Table 24 below shows the predictive value (Area Under the Curve 
(AUC)) of each of the biomarkers of the biomarker panel of the 40 biomarkers or 
genes listed in List 1 for control versus sepsis. In some embodiments, the 
methods or kits respectively described herein use any one of the biomarkers or 

genes listed in Table 24. 

Table 24: Predictive value (AUC) of each of the biomarkers (single genes) of the 
biomarker panel for control versus sepsis, with HPRT1 as the housekeeping gene. 

Up-regulated genes Down-regulated genes 
Area Under the Curve Area Under the Curve 

Genes Area Genes Area 
IL1RN 0.903 MAL 0.887 

SLC22A4 0.820 CCR7 0 828 

PLSCR1 0.916 GZMK 907 

ANXA3 0.887 FCER1A 0 870 

LRG1 0.877 FAIM3 0.882 

C190RF59 0.920 CD3D '•923 

ACSL1 0.901 CD6 0.830 

PFKFB3 0.870 KLRB1 0.883 

FFAR2 0.874 IL7R 0.836 

FPR2 0.888 CCL5 0.864 

HSPA1B 0.905 
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NT5C3 0.865 
DDX60L 0.888 
SELL 0 902 
IFITM1 0.902 
RAB24 0.885 
MCL1V1 0.862 
PROK2 0.862 
LILRA5 0.890 
TLR4 0.871 
NFIL3 0.903 
IL1B 0.879 
CYSTM1 0.906 
CSF2RB 0.865 
IFITM3 0.908 
SOD2 0.860 
FCGR1B 0.906 
S100A12 0.908 
SP100 0.896 
NAIP 0.897 

[00197] In some embodiments, the methods or kits respectively described 

herein use one or more, and in any combination, of the 40 biomarkers or genes 
listed in List 1. 

[00198] Table 25 below shows the predictive value (Area Under Curve 

(AUC)) of exemplary sets of two biomarkers of the biomarker panel of the 40 
biomarkers or genes listed in List 1 for control versus sepsis, with HPRT1/GAPDH 
as the housekeeping gene. 
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[00199] Table 26 below shows the weights given to each of the biomarkers 
of the biomarker panel of the 40 biomarkers or genes listed in List 1 for 

control/infection without SIRS/SIRS without infection versus mild sepsis/severe 
sepsis/septic shock. 

Table 26: Weights were given to each of the biomarkers or genes of the 

biomarker panel to allow the scoring algorithm for segregating control/infection 

without SIRS/SIRS without infection versus mild sepsis/severe sepsis/septic shock 
(Figure 4), with HPRT1/GAPDH as the housekeeping gene (n=151, where "n" is 
the number of samples). 

No* HKG Gene Weight 

1 HPRTl ILIRN 

2 HPRTl SLC22A4 0 12 

3 HPRTl PLSCRl 0 L3 

4 HPRTl ANXA3 'j 08 

5 HPRTl LRGl -0.07 

6 HPRTl C190RF59 -0.09 

7 HPRTl ACSLl -0.09 

8 HPRTl PFKFB3 -0.10 

9 HPRTl FFAR2 -0.08 

10 HPRTl FPR2 ~0.11 

11 HPRTl HSPAIB -0.15 

12 HPRTl NT5C3 -0.14 

13 HPRTl DDX60L -0.13 

14 HPRTl SELL -0.16 

15 HPRTl IFITMl -0.13 

16 HPRTl RAB24 -0.16 

17 HPRTl MCL1 -0.17 

18 HPRTl PROK2 -0.08 

19 HPRTl LILRAS -0.12 

20 HPRTl TLR4 -0.12 

21 HPRTl NFIL3 -0.13 

22 HPRTl ILIB -0.09 

23 HPRTl CYSTMl -0.10 

24 HPRTl CSF2RB -0.11 

25 HPRTl IFITM3 -0.13 
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26 HPRTl SOD2 -0.10 

27 HPRTl FCGR1B -0,10 

28 HPRTl S100A12 •0.10 

29 HPRTl SPlOO 1.6 

30 HPRTl NAIP -0.17, 

31 HPRTl MALI u f 3 

32 HPRTl CCR7 0.15 

33 HPRTl GZMK O.l!"? 

34 HPRTl FCERIA n i L 

35 HPRTl FAIM3 n 18 

36 HPRTl CD3D 0,18 

37 HPRTl CD6 0,16 

38 HPRTl KLRBl 0 lb 

39 HPRTl 1L7R O.i.b 

40 HPRTl CCL5 0.17 

41 GAPDH ILIRN ' L3 

42 GAPDH SLC22A4 U...L6 

43 GAPDH PLSCRl -0.16 

44 GAPDH ANXA3 -0.12 

45 GAPDH LRGl -0.11 

46 GAPDH C190RF59 -0.14 

47 GAPDH ACSLl -0.13 

48 GAPDH PFKFB3 -0.16 

49 GAPDH FFAR2 -0.12 

50 GAPDH FPR2 -0.17 

51 GAPDH HSPAIB -0.13 

52 GAPDH NT5C3 -0.09 

53 GAPDH DDX60L -0.17 

54 GAPDH SELL -0.26 

55 GAPDH IFITMl -0.19 

56 GAPDH RAB24 

57 GAPDH MCL1 

58 GAPDH PROK2 <; 12 

59 GAPDH ULRA5 L8 

60 GAPDH TLR4 L 2 ) 

61 GAPDH NFIL3 •'J2J 

62 GAPDH ILIB 0,14 

63 GAPDH CYSTMl -0.15 

64 GAPDH CSF2RB -0 16 

65 GAPDH IFITM3 -0 L9 

66 GAPDH SOD2 -0,14 



67 GAPDH FCGR1B -0.13 

68 GAPDH S100A12 -0.16 

69 GAPDH SPlOO -0.12 

70 GAPDH NAIP 0 20 

71 GAPDH MALI 0.12 

72 GAPDH CCR7 0.17 

73 GAPDH GZMK 0.12 

74 GAPDH FCERIA 0.11 

75 GAPDH FAIM3 0.15 

76 GAPDH CD3D 0.14 

77 GAPDH CD6 0.15 

78 GAPDH KLRBl 0.12 

79 GAPDH 1L7R 0.15 

80 GAPDH CCL5 0.14 

[00200] Table 27 below shows the weights given to each of the biomarkers 
of the biomarker panel of the 40 biomarkers or genes listed in List 1 for mild sepsis 

versus severe sepsis/septic shock. 

Table 27: Weights were given to each of the biomarkers or genes of the 

biomarker panel for mild sepsis versus severe sepsis/septic shock, (Figure 5), with 
HPRT1/GAPDH as the housekeeping gene (n=85, where "n" is the number of 

samples). 

Uo. HKG Gene Weight 

1 HPRTl ILIRN '> 06 

2 HPRTl SLC22A4 u 00 

3 HPRTl PLSCRl -0.09 

4 TIPRTI' ANXA3 -0.06 

5 HPRTl LRGl -0.05 

6 HPRTl C190RF59 -0.07 

7 HPRTl ACSLl -0.06 

8 HPRTl PFKFB3 -0.06 

9 HPRTl FFAR2 -0 05 

10 HPRTl FPR2 0.07 

11 HPRTl HSPAIB -0.06 

12 HPRTl NT5C3 0.00 

13 HPRTl DDX60L 0.03 

14 HPRTl SELL -0.06 
15 HPRTl IFITMl -0.08 
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16 HPRTl RAB24 -0.09 

17 HPRTl fVfCLl 0.00 

18 HPRTl PROK2 -0.0 ̂  

19 HPRTl LILRAS •; 05 

20 HPRTl TLR4 -0,07 

21 HPRTl NFIL3 38 

22 HPRTl ILIB or-. 
23 HPRTl CYSTMl -0.06 

24 HPRTl CSF2RB -01)5 

25 HPRTl IFITM3 -0.07 

26 HPRTl SOD2 -0.07 

27 HPR11 FCGR1B -0.08 

28 HPRTl S100A12 -0.07 

29 HPRTl SPlOO -0.07 

30 HPRTl NAIP -0.05 

31 HPRTl MALI 0.06 

32 HPRTl CCR7 0.10 

33 HPRTl GZMK 0.10 

34 HPRTl ; FCERIA 0.09 

35 HPRTl FAIM3 0.12 

36 HPRTl CD3D 0.12 

37 HPR1 CD6 0.09 

38 HPRTl KLRBl 0.09 

39 HPRTl IL7R 0.08 

40 HPRTl CCL5 0.07 

41 GAPDH ILIRN -0.05 

42 GAPDH SLC22A4 ' 0.00 

43 GAPDH • PLSCRl 0.00 

44 GAPDH ANXA3 -0.06 

45 GAPDH LRGl -0.06 

46 GAPDH C190RF59 -0.08 

47 GAPDH ACSLl -0.08 

48 GAPDH PFKFB3 -0.05 

49 GAPDH FFAR2 0.00 

50 GAPDH FPR2 -0.09 

51 GAPDH HSPAIB -0.05 

52 GAPDH NT5C3 0.00 

53 GAPDH DDX60L 0.00 

54 GAPDH SELL 0.00 

55 GAPDH IFITMl -0.04 

56 GAPDH RAB24 -0.07 

57 GAPDH MCL1 0.00 

58 GAPDH PR0K2 -0.03 

59 GAPDH LILRAS 0.00 



60 GAPDH TLR4 -0.08 
61 GAPDH NFIL3 -0.07 
62 GAPDH ILIB 0 00 
63 GAPDH CYSTMl -0.07 
64 GAPDH CSF2RB -0.06 
65 GAPDH 1FITM3 0.00 
66 GAPDH SOD2 0.08 
67 GAPDH FCGR1B f'08 
68 GAPDH S100A12 -0.08 
69 GAPDH SPlOO 0.00 
70 GAPDH NAIP 0.00 
71 GAPDH MALI 0.07 
72 GAPDH CCR7 0.10 
73 GAPDH GZMK 0.08 
74 GAPDH FCERIA 0.08 
75 GAPDH FA1IVB ; 0.10 
76 GAPDH CD3D 0.08 
77 GAPDH CD6 0.09 
78 GAPDH KLRBl 0.08 
79 GAPDH ; IL7R 0 09 
80 GAPDH ; CCL5 0.07 

[00201] In some embodiments, the methods or kits respectively described 

herein use any five of the 40 biomarkers or genes listed in List 1. 

[00202] Table 28 below shows the predictive value (Area Under Curve 

(AUC)) of exemplary sets of five biomarkers of the biomarker panel of the 40 

biomarkers or genes listed in List 1 for control versus sepsis, with HPRT1/GAPDH 

as the housekeeping gene. 

Table 28: Predictive value (AUC) of exemplary sets of five biomarkers or genes of 

the biomarker panel for control versus sepsis, with HPRT1/GAPDH as the 

housekeeping gene. 

Genel Gene2 Gene3 Gene4 GeneS Specificity Sensitivity AUC 
IFITM3 SELL MCL1 FPR2 CD3D 0.73 0.87 0.8 
FPR2 NT5C3 CCL5 HSPAIB SLC22A4 0.72 0.94 0.84 

S100A12 HSPAIB CCL5 ACSLl CD6 0.74 0.90 0.84 
FAIM3 CYSTMl KLRBl SLC22A4 MALI 0.74 0.89 0.84 
CSF2RB KLRBl ILIRN SPlOO CYSTMl 0.70 0.91 0.84 
FFAR2 HSPAIB CCL5 IL7R CYSTMl 0.75 0.87 0.84 
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IL7R CYSTMl S100A12 C190RF59 ANXA3 0.74 0.86 0.84 
RAB24 DDX60L"1 CYSTMl KLRBl PFKFB3 0.72 0.90 0.8 1 

SELL CYSTMl HSPAIB MCL1 CCL5 0.78 0.84 0.85 
ACSLl CD6 GZMK HSPAIB PFKFB3 0.72 0.91 0.84 
MALI RAB24 HSPAIB IL7R CCL5 0.73 0.90 0.85 
NAIP HSPAIB CYSTMl IL7R CCL5 0.74 0.89 0.84 

KLRBl HSPAIB NAIP FPR2 0.74 0.86 0.84 
IFITMl KLRBl GZMK TLR4 HSPAIB 0.72 0.89 0.85 
NT5C3 HSPAIB PROK2 C190RF59 FFAR2 0.72 0.93 0.S4 
PPKFB3 SLC22A4 LILRAS HSPAIB KLRBl 0.78 0.80 0.85 

TLR4 ACSLl DDX60L FAIM3 HSPAIB 0.72 0.90 0.84 
FCERIA CCL5 HSPAIB CYSTMl C190RF59 0.73 0.91 0.85 
KLRBl CCL5 HSPAIB NT5C3 FCGR1B 0.74 0.90 0.84 

C190RF59 FPR2 CD6 HSPAIB PFKFB3 0.73 0.90 0.85 
CYSTMl MALI HSPAIB CCL5 IL7R 0.73 0.89 0.85 
DDX60L CSF2RB HSPAIB CCL5 FFAR2 0.73 0.94 0.84 
GZMK TLR4 HSPAIB C190RF59 ILIRN 0.72 0.94 0.84 
ANXA3 IL7R CCR7 KLRBl HSPAIB 0.75 0.83 0.84 
CCR7 FPR2 KLRBl CYSTMl MCL1 0.73 0.89 0.84 
ILIRN IL7R CCR7 KLRBl CYSTMl 0.72 0.90 0.84 
LILRAS TLR4 KLRBl HSPAIB CD6 0.78 0.83 0.85 
CD3D HSPAIB ILIRN RAB24 SELL 0.75 0.89 0.84 
CDS PFKFB3 LILRAS CCL5 HSPAIB 0.73 0.93 0.85 

HSPAIB PFKFB3 CD6 DDX60L CCL5 0.72 0.93 0.85 
ILIB CCL5 HSPAIB FCGR1B TLR4 0.72 0.93 0.85 

MCL1 CYSTMl KLRBl C190RF59 HSPAIB 0.74 0.86 0.84 
LRGl ILIRN C190RF59 HSPAIB NFIL3 0.73 0.90 0.84 

PLSCRl SOD2 HSPAIB IL7R CCL5 0.72 0.94 0.85 
CCL5 HSPAIB CDS ANXA3 FAIM3 0.70 0.90 0.85 

FCGR1B KLRBl PLSCRl CYSTMl CCR7 0,73 0.87 0.84 
NFIL3 S100A12 HSPAIB LILRAS IFITM3 0.77 0.84 0.84 
SOD2 HSPAIB CSF2RB KLRBl FCGR1B 0.75 0.83 0.84 

SLC22A4 HSPAIB GZMK CYSTMl FCGR1B 0.73 0.90 0.84 
SPlOO HSPAIB CCR7 GZMK CD3D 0.73 0.87 0.84 

[00203] In some embodiments, the methods or kits respectively described 

herein use any ten of the 40 biomarkers or genes listed in List 1. 

[00204] Table 29 below shows the predictive value (Area Under Curve 

(AUC)) of exemplary sets of ten biomarkers of the biomarker panel of the 40 

biomarkers or genes listed in List 1 for control versus sepsis, with HPRT1/GAPDH 

as the housekeeping gene. 
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[00205] In some embodiments, the methods or kits respectively described 
herein use any twenty of the 40 biomarkers or genes listed in List 1. 

[00206] Table 30 below shows the predictive value (Area Under Curve 
(AUC)) of exemplary sets of twenty biomarkers of the biomarker panel of the 40 
biomarkers or genes listed in List 1 for control versus sepsis, with HPRT1/GAPDH 

as the housekeeping gene. 
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[00207] In some embodiments, the methods or kits respectively described 
herein use any thirty of the 40 biomarkers or genes listed in List 1. 

[00208] Table 31 below shows the predictive value (Area Under Curve 

(AUC)) of exemplary sets of thirty biomarkers of the biomarker panel of the 40 
biomarkers or genes listed in List 1 for control versus sepsis, with HPRT1/GAPDH 

as the housekeeping gene. 

88 



Table 31: Predictive value (AUC) of exemplary sets of thirty biomarkers or genes 

of the biomarker panel for control versus sepsis, with HPRT1 /GAPDH as the 

housekeeping gene. 

Genel ACSLl ANXA3 C190RF59 CCLS CCR7 CD3D CDS CSF2RB 
Gene2 KLRBl LRGl NAIP TLR4 CD3D ANXA3 SOD2 C190RF59 
Gene3 PFKFB3 SLC22A4 S100A12 CYSTMl SPlOO TLR4 ILIB CD3D 
Gene4 SLC22A4 ACSLl TLR4 LILRAS LRGl C190RF59 C190RF59 FFAR2 
GeneS LRGl NFIL3 PFKFB3 C190RF59 LILRAS MALI CYSTMl IFITMl 
Gene6 [LIB CD6 LRGl PFKFB3 RAB24 RAB24 KLRBl DDX60L 
Gene? C190RF59 PROK2 ILIB MALI ACSLl FFAR2 MALI SPlOO 
Gene8 RAB24 CCLS SOD2 FCERIA S100A12 KLRBl SELL f LR4 
GeneS CYSTMl SPlOO LILRAS HSPAIB FFAR2 IFITM3 GZMK CYSTiVn 
GenelO IFITM3 GZMK IL7R SLC22A4 IL7R IL7R RAB24 HSPAIB 
Genell HSPAIB DDX60L PROK2 CDS IFITMB CYSTMl S100A12 NFIL3 
Genel2 SOD2 MCLl CYSTMl IL7R CSF2RB NFIL3 CCLS SlOO/w. 
GenelS ILIRN SELL MALI PLSCRl ILIB ACSLl PLSCRl ACSL1 
Genel4 NAIP : LILRAS KLRBl PROK2 PROK2 SOD2 CD3D FPR2 
GenelS CCR7 S100A12 RAB24 ACSLl FCERIA SLC22A4 ACSLl FCERIA 
Genel6 CCLS HSPAIB HSPAIB KLRBl FAIM3 LILRAS ANXA3 RAB24 
Genel? FCGRIB ! CSF2RB CD3D CSF2RB PFKFB3 SPlOO SPlOO SLC22A4 
GenelS PROK2 IFITMB ACSLl ANXA3 FPR2 DDX60L LRGl LILRAS 
Genel9 FFAR2 CD3D FPR2 FPR2 C190RF59 HSPAIB NT5C3 NAIP 
Gene20 NFIL3 TLR4 CCLS ILIB MALI IFITMl PROK2 KLRBl 
Gene21 SPlmj FFAR2 SPlOO SOD2 KLRBl GZMK IFITMl SOD2 
Gene22 S100A12 FAIM3 FFAR2 MCLl NFIL3 NAIP HSPAIB IL7R 
Gene23 CD3D SOD2 IFITM3 FFAR2 DDX60L CCLS SLC22A4 ILIB 
Gene24 SELL FCERIA CSF2RB SPlOO HSPAIB S100A12 FPR2 SELL 
Gene25 TLR4 PFKFB3 SLC22A4 NAIP SELL CCR7 IFITM3 ANXA3 
Gene26 IL7R ILIB SELL RAB24 SLC22A4 ILIB FCERIA PR0K2 
GeneZ? CSF2RB IFITMl IFITMl IFITM3 TLR4 FPR2 PFKFB3 GZMK 
Gene28 IFITMl CCR7 FAIM3 DDX60L NAIP PFKFB3 NAIP PFKFy, 
Gene29 DDX60L C190RF59 CCR7 S100A12 SOD2 FCERIA TLR4 IFITM3 
Gene30 ANXA3 KLRBl DDX60L IFITMl CCLS FAIM3 FFAR2 LRGl 
Specificity 0.78 0/78 0.74 0.78 077 0.78 0.80 0.73 
Sensitivity 0.90 0.93 0.94 0.90 0.91 0.91 0.90 0.91 

AUC 0.91 0.90 0.91 0.91 0.91 0.91 0.90 0.91 
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Table 31 - Continued 

Genel CYSTMl DDX60L FAIM3 FCERIA FCGRIB FFAR2 FPR2 GZMK 
Genel PFKFB3 RAB24 FPR2 SOD2 ACSLl IFITMB CCR7 ILIRN 
Gene3 ILIB TLR4 PFKFB3 ACSLl MALI ILIRN SPlOO SLC22A4 
Gene4 PROK2 FFAR2 LILRAS FCGRIB CCR7 CCR7 C190RF59 LRGl 
GeneS FCERIA IFITMl HSPAIB CYSTMl LRGl C190RFS9 NAIP IFITMl 
Gene6 HSPAIB MCLl FFAR2 PFKFB3 C190RF59 RAB24 ILIB DDX60L 
Gene? SLC22A4 HSPAIB C190RFS9 HSPAIB IFITMl FCGRIB TLR4 ID 
Gene8 FFAR2 ANXA3 GZMK ANXA3 CCLS ACSLl SOD2 ACSLl 
Gene9 CCLS IMFIL3 IL7R RAB24 HSPAIB S100A12 ANXA3 OrflhS 

GenelO NAIP LILRAS ACSLl LRGl IL7R KLRBl S100A12 CCLS 
Genell ACSLl CCR7 CCLS NAIP PFKFB3 LILRAS PFKFB3 f.06 

Genel2 PLSCRl CCLS MALI CCLS CSF2RB IFITMl IFITMB C190RF59 
GenelS KLRBl NAIP LRGl TLR4 ILIRN CCLS RAB24 KLRBl 
GeneM iFITMl SOD2 DDX60L C190RF59 SPlOO SOD2 KLRBl FCERIA 
GenelS NTSC3 ACSLl SLC22A4 FFAR2 S100A12 NAIP FCGRIB SEI • 
GenelS SOD2 KLRBl ILIRN CCR7 GZMK PROK2 SLC22A4 CYSTMl 
Genel? SPlOO ILIB ANXA3 ILIB NAIP HSPAIB JL7R CCR7 
GenelS SELL SPlOO SPlOO PROK2 CYSTMl ANXA3 ILIRN IFITM3 
GenelS CD6 PFKFB3 FCGRIB NT5C3 SLC22A4 ILIB FCERIA LILRAS 
Gene20 FPR2 LRGl TLR4 MALI SOD2 DDX60L PROK2 ILIB 
Gene21 IF1TM3 PROK2 ILIB DDX60L RAB24 SLC22A4 LILRAS NAIP 
Genell FCGRIB GZMK FCERIA KLRBl DDX60L TLR4 CCLS PROK2 
GenelS DDX60L FCERIA NAIP PLSCRl ILIB NT5C3 MCLl MALI 
Gene24 MALI IFITM3 IFITMl LILRAS IFITMB IL7R FFAR2 IL7R 
Gene25 GZMK MALI RAB24 CD6 FAIM3 MALI CYSTMl FFAR2 
Gene26 ANXA3 FCGRIB SOD2 IFITMl FPR2 SPlOO PLSCRl TLR4 
Gene27 FAIM3 SLC22A4 S100A12 IFITMB FFAR2 FCERIA FAIM3 PFKFB3 
Gene28 TLR4 CD6 PROK2 MCLl LILRAS PFKFB3 IFITMl RAB24 
Gene29 LRGl CD3D IFITMB FAIM3 TLR4 FPR2 HSPAIB HSPAIB 
Gene30 C190RF59 C190RF59 CYSTMl SPlOO PROK2 CYSTMl DDX60L SPlOO 
Specificity 0.79 0.78 0.79 0.79 0.78 0.79 0.73 'J ' 

Sensitivity 0.90 0.91 0.90 0.90 0.90 0.90 0.94 0 f14 
AUC 030 0.91 0.91 0.90 0.90 0.90 0.90 0.90 
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Table 31 - Continued 

Genel HSPAIB IFITMl IFITMB ILIB ILIRN IL7T KLRBl LILRAS 
Gene2 CCLS SLC22A4 PFKFB3 MALI NAIP LRGl ILIRN IFITMl 
GeneS SLC22A4 FAIM3 IL7R CCLS FCGRIB ILIB IL7R CYSTMl 
Gene4 SELL NAIP ILIB DDX60L RAB24 MCLl C190RF59 PFKFb 
GeneS CCR7 SOD2 NAIP NAIP CD3D CCLS CYSTMl S100A12 
GeneS IFITMl RAB24 C190RF59 CSF2RB ILIB TLR4 SELL MCLl 
Gene? CD3D C190RF59 DDX60L FFAR2 LILRAS CSF2RB GZMK ILIRN 
Gene8 NAIP KLRBl SOD2 LILRAS SPlOO SLC22A4 FCERIA FPR2 
Gene9 LRGl ILIB ANXA3 CD6 SLC22A4 S100A12 DDX60L C19DRF59 
GenelO NFIL3 HSPAIB LRGl TLR4 IFITM3 KLRBl IFITMl FAIM3 
Genell DDX60L CCR7 S100A12 KLRBl KLRBl RAB24 NFIL3 MALI 
Genel2 1L7R LILRAS NFIL3 CCR7 LRGl IFITM3 SLC22A4 SO CM 
GenelS ANXA3 PLSCRl MCLl PFKFB3 FAIM3 S0D2 S100A12 KLRBl 
GeneM FAIM3 NFIL3 FCERIA CYSTMl PFKFB3 PFKFB3 TLR4 NAIP 
GenelS ILIB CYSTMl LILRAS IFITM3 C190RF59 HSPAIB SPlOO NT5C3 
Genel6 SOD2 PFKFB3 SPlOO IFITMl GZMK CCR7 CCR7 ACSLl 
Genel? PFKFB3 NT5C3 CCLS FCGRIB CSF2RB ANXA3 ANXA3 CD3D 
GenelS IFITM3 S100A12 CYSTMl SPlOO FCERIA DDX60L ILIB SPlOO 
Genel9 GZMK FCERIA RAB24 FAIM3 SELL FAIM3 PAIM3 PLSCRl 
Gene20 TLR4 TLR4 SELL RAB24 PLSCRl FCERIA PFKFB3 CCLS 
Gene21 ACSLl SPlOO ACSLl SELL CYSTMl SPlOO CCLS ILIB 
Gene22 SPlOO CSF2RB PROK2 SLC22A4 FPR2 LILRAS NAIP CDS 
Gene23 FFAR2 IL7R FFAR2 S100A12 DDX60L PR0K2 HSPAIB IL7R 
Gene24 PLSCRl ANXA3 TLR4 ILIRN IFITMl C190RF59 RAB24 SELL 
Gene25 C190RF59 CCLS PLSCRl IL7R IL7R FCGRIB FCGRIB RAB24 
Gene26 LILRAS FPR2 SLC22A4 LRGl HSPAIB CD3D ACSLl IFITMB 
Gene27 PROK2 MALI HSPAIB PR0K2 ANXA3 IFITMl PR0K2 TLR4 
Gene28 CYSTMl IFITMB ILIRN HSPAIB ACSLl FPR2 IFITMB LRGl 
Gene29 S1G0A12 ACSLl IFITMl S0D2 CCLS NAIP LILRAS SLC22A4 
GeneSO FCERIA PROK2 CCF C190RF59 TLR4 CYSTMl LRGl HSPAIB 
Specificity 0.72 0.79 0.77 0.79 0.75 . 0.77 0.75 0.75 
Sensitivity 0.96 0.93 0.91 0.91 0 94 0.90 0.96 0.94 

AUC 0.90 0.90 0.90 0.90 0.90 0.91 0.90 \> 90 
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Table 31 - Continued 

Genel LRGl MALI MCLl NAIP NFIL3 NT5C3 PFKFB3 PLSC 
Gene2 KLRBl ACSLl PFKFB3 SLC22A4 DDX60L IFITM3 CYSTMl S100A12 
GeneS IL7R MCLl C190RF59 IL7R MALI FCERIA NT5C3 NT5C3 
Gene4 CYSTMl CSF2RB DPX60L LRGl CCLS SELL ACSLl C190RF59 
GeneS SOD2 S100A12 SOD2 CYSTMl CSF2RB KLRBl ILIB FCERIA 
Gene6 FAIM3 NAIP S100A12 CD3D ACSLl LILRA5 ILIRN SLC22A4 
Genel S100A12 FCERIA CCLS FCERIA IFITM3 LRGl C19DRF59 IFITM3 
Gene8 FCERIA LILRAS FFAR2 ILIB CD 6 ACSLl SPlOO RAB 
Gene9 CD6 HSPAIB CD6 ILIRN SLC22A4 IFITMl S100A12 ''it 

GenelO GZfViK DDX60L FPR2 PFKFB3 IFITMl IL7R TLR4 SELL 
Genell ILIB KLRBl IF1TM3 SPlOO FCGRIB RAB24 PR0K2 IFITMl 
Genel2 TLR4 CYSTMl NT5C3 KLRBl MCLl TLR4 FFAR2 GZMK 
GenelS C190RF59 IL7R CCR7 CCR7 LRGl C190RF59 CCLS S0D2 
GeneM SLC22A4 SLC22A4 PLSCRl CCLS SPlOO ANXA3 DDX60L PR0K2 
GenelS ACSLl C190RF59 LRGl GZMK RAB24 : SLC22A4 SELL NAIP 
GenelS CCLS TLR4 ILIRN S0D2 S0D2 FFAR2 FPR2 CCLS 
Genel? IFITMl LRGl RAB24 DDX60L TLR4 , PFKFB3 S0D2 LRGl 
Genel8 PFKFB3 IFITMl HSPAIB ANXA3 PR0K2 PR0K2 HSPAIB FPR2 
GenelS NT5C3 SOD2 FCERIA PR0K2 FFAR2 FPR2 GZMK CCR7 
Gene20 SEl > FPR2 CD3D IFITM3 HSPAIB FAIM3 LILRAS (LIB 
GeneZl SPlOO PFKFB3 KLRBl PLSCRl C190RF59 FCGRIB MCLl IL7R 
Gene22 DDX60L ILIB FCGRIB C190RF59 FFKF HSPAIB IL7R TLR4 
Gene23 FPF CCLS TLR4 HSPAIB ANXA3 CD3D NAIP FFAR2 
Gene24 HSPAIB IFITMB PROK2 SELL FAtM3 CCLS CCR7 PFKFB3 
Gene25 FFAR2 FCGRIB SPlOO S100A12 NAIP S0D2 PLSCRl KLRBl 
Gene26 IFITM3 SPlOO IFITMl TLR4 FCERIA DDX60L SLC22A4 HSPAIB 
Gene27 CD3D CCR7 LILRAS FFAR2 S100A12 S100A12 IFITMB ACSLl 
GeneZB NAIP GZMK ILIB IFITMl ILIB SPlOO KLRBl ILIRN 
Gene29 MCLl CD6 SLC22A4 FPR2 KLRBl NAIP LRGl SPlOO 
GeneSO PROK2 FFAR2 NAIP ACSLl CCR7 ILIB IFITMl DDX60L 
Specificity 0.78 0.73 0.80 0.75 0.80 0.77 0.74 0.78 
Sensitivity 0.91 0.94 0.90 0.93 0.87 0.93 0.94 0.93 

AUC 0.91 0.91 0.90 0.91 0.91 0.91 0.91 0.91 
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Table 31 - Continued 

Genel PROK2 RAB24 S100A12 SELL SLC22A4 S0D2 SPlOO TLR4 
Gene2 CCLS CCR7 FFAR2 PLSCRl LRGl CYSTMl CD6 MALI 
GeneS LfLRAS C190RF59 ANXA3 GZMK ILIB HSPAIB C190RF59 CYSTMl 
Gene4 PFKFB3 IFITMl IFITM3 IFITMl NAIP IL7R TLR4 MCLl 
Gene5 ACSLl HSPAIB ILIB CCLS HSPAIB ANXA3 FAIM3 ANXA3 
Gene6 SLC22A4 FPR2 IFITMl NAIP S100A12 S100A12 HSPAIB CSF2RB 
Gene? HSPAIB LILRAS C190RF59 DDX60L FCGRIB LfLRAS IL7R PFKFh'J 
Gene8 C190RF59 FCGRIB S0D2 SPlOO IFITM3 CCLS MALI ACSLl 
Gene9 ILIB KLRBl FCGRIB ILIRN SPlOO MALI ANXA3 DDX60L 
GenelO GZMK CYSTMl MCLl TLR4 PFKFB3 C190RF59 MCLl ILIB 
Genell ANXA3 FCERIA LRGl FFAR2 SELL IFITM3 PFKFB3 FCERIA 
Genel2 KLRBl PR0K2 TLR4 PR0K2 NT5C3 FAIM3 LRGl CD3D 
GenelS FCGRIB FAIM3 KLRBl PFKFB3 CD3D TLR4 CD3D LRGl 
GeneM LRGl SPlOO HSPAIB FAIM3 C190RF59 KLRBl KLRBl SLC22A4 
GenelS FCERIA IL7R PLSCRl LRGl ACSLl IFITMl RAB24 S0D2 
Genel6 CYSTMl PFKFB3 CCR7 C190RF59 ANXA3 NT5C3 IFITMl IFITMl 
Genel7 SPlOO ILIRN GZMK NFIL3 PLSCRl PFKFBB FCERIA HSPAIB 
Genel8 NAIP SLC22A4 NAIP HSPAIB IFITMl SPlOO FCGRIB CCLS 
Genel9 CCR7 FFAR2 CD3D ACSLl KLRBl FPR2 S0D2 NFIL3 
Gene20 CD6 PLSCRl ACSLl S0D2 MALI NFIL3 LILRAS ILIRN 
Gene21 FFAR2 ANXA3 CYSTMl S100A12 NFIL3 RAB24 CCR7 SPlOO 
Gene22 SOD2 SOD2 SPlOO CD3D FPR2 PR0K2 DDX60L C190RF59 
Gene23 S100A12 ILIB 5LC22A4 SLC22A4 TLR4 CSF2RB PLSCRl NAIP 
Gene24 DDX60L IFITM3 RAB24 KLRBl CCLS DDX60L IFITMB IFITMB 
Gene25 SELL TLR4 DDX60L FPR2 FCERIA ACSLl CYSTMl PR0K2 
Gene26 TLR4 MCLl PFKFBB FCGRIB FFAR2 ILIRN SLC22A4 RAB24 
Gene27 IFITMl CCLS CCLS FCERIA FAIM3 FCERIA CCLS CD6 
Gene28 RAB24 LRGl IL7R IFITM3 S0D2 SLC22A4 FFAR2 FFAR2 
Gene29 IFITM3 DDX60L NFIL3 LILRAS CYSTMl FCGRIB NAIP SEt 
GeneSO IL7R SELL NT5C3 ILIB GZMK FFAR2 S100A12 KLRbJJ 
Specificity 0.78 0.74 0.79 0.80 0.80 0.77 0.74 0 Jb 
Sensitivity 0.91 0.94 0.89 0.89 0.89 0,93 0.96 0.91 

AUC 0.91 0.91 0.90 0.90 0.90 0.91 0.91 0.90 
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[00209] Figure 4 shows boxplots representing 6 Models (A-F) which allow 
the stratification of septic/non septic patients. A predetermined cut off between 
Sepsis/non sepsis, indicated by the respective horizontal lines, is based on a 

decision rule for highest total accuracy achievable.For each model a training set 
based on 100 samples was created (left) and a blinded test of 61 samples was 

used to validate the models. The Models are: 

• (A) using 40 genes and HPRT1 as normalization housekeeping gene. 

• (B) using 8 genes and HPRT1 as normalization housekeeping gene. 

• (C) using 40 genes and GAPDH as normalization housekeeping gene. 

• (D) using 8 genes and GAPDH as normalization housekeeping gene. 

• (E) using 40 genes and both HPRT1 and GAPDH as normalization 
housekeeping genes. 

• (F) using 11 genes and both HPRT1 and GAPDH as normalization 
housekeeping genes. 

[00210] Table 32 below shows the predictive value (AUC) of the 6 models 
described above for the respective number of genes (i.e. 40 genes, 8 genes, 40 

genes, 8 genes, 40 genes, 11 genes), with HPRT1/GAPDH as the housekeeping 

gene. 
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Table 32: Predictive value (AUC) of the 6 models for the respective number of 
genes. Combined housekeeping gene indicates both HPRT1 and GAPDH. 

No. of 
genes Models Area Under the 

Curve 

40 HPRT1 Housekeeping gene <"928 

8 HPRT1 Housekeeping gene » 94 

40 GAPDH Housekeeping gene 0 927 

8 GAPDH Housekeeping gene 0.94 

40 Combined Housekeeping gene 0.927 

• i Combined Housekeeping gene 0.941 

[00211] Figure 5 shows a boxplot representing 85 sepsis patients based on 

either 37 genes(A) or 14 genes(B). Weight scoring system was implemented using 
2 models which allow the segregation of severe sepsis from mild sepsis. 

[00212] Figure 6 shows an average plasma protein concentration (S100A12) 
in patients selected from the group consisting of control, infection, mild sepsis and 

severe sepsis/septic shock, indicating a correlation between severity of Sepsis 

and protein concentration. 

[00213] Advantageously, the methods, biomarker or biomarkers and kits 

described can be used for the early detection and diagnosis of sepsis, and also 

the monitoring of patients for an improvement of treatment and outcome for such 
patients. 

7. Advantageously, the methods, biomarker or biomarkers and kits described can be 

used to identify and/or classify a subject or patient as a candidate for sepsis therapy. 

Diagnostic kits 

[00214] Detection kits may contain antibodies, aptamers, amplification 
systems, detection reagents (chromogen, fluorophore, etc), dilution buffers, 

washing solutions, counter stains or any combination thereof. Kit components 
may be packaged for either manual or partially or wholly automated practice of the 

foregoing methods. In other embodiments involving kits, this invention 
contemplates a kit including compositions of the present invention, and optionally 
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instructions for their use. Such kits may have a variety of uses, including, for 
example, stratifying patient populations, diagnosis, prognosis, guiding therapeutic 
treatment decisions, and other applications. 

[00215] Those skilled in the art will appreciate that the invention described 

herein is susceptible to variations and modifications other than those specifically 
described. The invention includes all such variation and modifications. The 
invention also includes all of the steps, features, formulations and compounds 

referred to or indicated in the specification, individually or collectively and any and 
all combinations or any two or more of the steps or features. 

[00216] Each document, reference, patent application or patent cited in this 

text is expressly incorporated herein in their entirety by reference, which means 
that it should be read and considered by the reader as part of this text. That the 

document, reference, patent application or patent cited in this text is not repeated 
in this text is merely for reasons of conciseness. 

[00217] Any manufacturer's instructions, descriptions, product specifications, 
and product sheets for any products mentioned herein or in any document 

incorporated by reference herein, are hereby incorporated herein by reference, 
and may be employed in the practice of the invention. 

[00218] The present invention is not to be limited in scope by any of the 

specific embodiments described herein. These embodiments are intended for the 

purpose of exemplification only. Functionally equivalent products, formulations 
and methods are clearly within the scope of the invention as described herein. 

[00219] The invention described herein may include one or more range of 
values (e.g. size, concentration etc). A range of values will be understood to 

include all values within the range, including the values defining the range, and 

values adjacent to the range which lead to the same or substantially the same 

outcome as the values immediately adjacent to that value which defines the 
boundary to the range. 

[00220] Throughout this specification, unless the context requires otherwise, 
the word "comprise" or variations such as "comprises" or "comprising", will be 
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understood to imply the inclusion of a stated integer or group of integers but not 
the exclusion of any other integer or group of integers. It is also noted that in this 
disclosure and particularly in the claims and/or paragraphs, terms such as 
"comprises", "comprised", "comprising" and the like can have the meaning 

attributed to it in U.S. Patent law; e.g., they can mean "includes", "included", 
"including", and the like; and that terms such as "consisting essentially of and 

"consists essentially of have the meaning ascribed to them in U.S. Patent law, 
e.g., they allow for elements not explicitly recited, but exclude elements that are 

found in the prior art or that affect a basic or novel characteristic of the invention. 

[00221] Other definitions for selected terms used herein may be found 

within the detailed description of the invention and apply throughout. Unless 
otherwise defined, all other scientific and technical terms used herein have the 

same meaning as commonly understood to one of ordinary skill in the art to which 
the invention belongs. 

[00222] Other features, benefits and advantages of the present invention 

not expressly mentioned above can be understood from this description by those 

skilled in the art. 

[00223] Although the foregoing invention has been described in some detail 

by way of illustration and example, and with regard to one or more embodiments, 
for the purposes of clarity of understanding, it is readily apparent to those of 

ordinary skill in the art in light of the novel teachings and advantages of this 

invention that certain changes, variations and modifications may be made thereto 

without departing from the spirit or scope of the invention as described. 

[00224] It would be further appreciated that although the invention covers 

individual embodiments, it also includes combinations of the embodiments 
discussed. For example, the features described in one embodiment is not being 

mutually exclusive to a feature described in another embodiment, and may be 
combined to form yet further embodiments of the invention. 
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2014.8386_ST25.txt 
SEQUENCE LISTING 

<110> ACUMEN RESEARCH LABORATORIES PTE. LTD. 

<120> SEPSIS BIOMARKERS AND USES THEREOF 

<130> CP 2014.8386 

<150> SG 201305082-8 
<151> 2013-06-28 

<160> 42 

<170> Patentin version 3.5 

<210> 1 
<211> 3875 
<212> DNA 
<213> Homo sapiens acyl-CoA synthetase long-chain family member 1 (ACSLl) 

<400> 1 
gggcggggcc gcgggagggc ggggccggcg cggcgagcgc accagcagca tcctggctca 60 

gccgcggcgg tggcgggggc gcaaccagcg ggccgaggcg gcggcgccag cggcgcctta 120 

aatagcatcc agagccggcg cggggcaggg agtgggctgc agtgacagcc ggcggcggag 180 

cggccggtcc acggaggaga attcagctta gagaactatc aacacaggac aatgcaagcc 240 

catgagctgt tccggtattt tcgaatgcca gagctggttg acttccgaca gtacgtgcgt 300 

actcttccga ccaacacgct tatgggcttc ggagcttttg cagcactcac caccttctgg 360 

tacgccacga gacccaaacc cctgaagccg ccatgcgacc tctccatgca gtcagtggaa 420 

gtggcgggta gtggtggtgc acgaagatcc gcactacttg acagcgacga gcccttggtg 480 

tatttctatg atgatgtcac aacattatac gaaggtttcc agaggggaat acaggtgtca 540 

aataatggcc cttgtttagg ctctcggaaa ccagaccaac cctatgaatg gctttcatat 600 

aaacaggttg cagaattgtc ggagtgcata ggctcagcac tgatccagaa gggcttcaag 660 

actgccccag atcagttcat tggcatcttt gctcaaaata gacctgagtg ggtgattatt 720 

gaacaaggat gctttgctta ttcgatggtg atcgttccac tttatgatac ccttggaaat 780 

gaagccatca cgtacatagt caacaaagct gaactctctc tggtttttgt tgacaagcca 840 

gagaaggcca aactcttatt agagggtgta gaaaataagt taataccagg ccttaaaatc 900 

atagttgtca tggatgccta cggcagtgaa ctggtggaac gaggccagag gtgtggggtg 960 

gaagtcacca gcatgaaggc gatggaggac ctgggaagag ccaacagacg gaagcccaag 1020 

cctccagcac ctgaagatct tgcagtaatt tgtttcacaa gtggaactac aggcaacccc 1080 

aaaggagcaa tggtcactca ccgaaacata gtgagcgatt gttcagcttt tgtgaaagca 1140 

acagagaata cagtcaatcc ttgcccagat gatactttga tatctttctt gcctctcgcc 1200 

catatgtttg agagagttgt agagtgtgta atgctgtgtc atggagctaa aatcggattt 1260 

ttccaaggag atatcaggct gctcatggat gacctcaagg tgcttcaacc cactgtcttc 1320 

cccgtggttc caagactgct gaaccggatg tttgaccgaa ttttcggaca agcaaacacc 1380 

acgctgaagc gatggctctt ggactttgcc tccaagagga 
Page 1 
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ggcatcatca gaaacaacag cctgtgggac cggctgatct tccacaaagt acagtcgagc 1500 

ctgggcggaa gagtccggct gatggtgaca ggagccgccc cggtgtctgc cactgtgctg 1560 

acgttcctca gagcagccct gggctgtcag ttttatgaag gatacggaca gacagagtgc 1620 

actgccgggt gctgcctgac catgcctgga gactggaccg caggccatgt tggggccccg 1680 

atgccgtgca atttgataaa acttgttgat gtggaagaaa tgaattacat ggctgccgag 1740 

ggcgagggcg aggtgtgtgt gaaagggcca aatgtatttc agggctactt gaaggaccca 1800 

gcgaaaacag cagaagcttt ggacaaagac ggctggttac acacagggga cattggaaaa 1860 

tggttaccaa atggcacctt gaaaattatc gaccggaaaa agcacatatt taagctggca 1920 

caaggagaat acatagcccc tgaaaagatt gaaaatatct acatgcgaag tgagcctgtt 1980 

gctcaggtgt ttgtccacgg agaaagcctg caggcatttc tcattgcaat tgtggtacca 2040 

gatgttgaga cattatgttc ctgggcccaa aagagaggat ttgaagggtc gtttgaggaa 2100 

ctgtgcagaa ataaggatgt caaaaaagct atcctcgaag atatggtgag acttgggaag 2160 

gattctggtc tgaaaccatt tgaacaggtc aaaggcatca cattgcaccc tgaattattt 2220 

tctatcgaca atggccttct gactccaaca atgaaggcga aaaggccaga gctgcggaac 2280 

tatttcaggt cgcagataga tgacctctat tccactatca aggtttagtg tgaagaagaa 2340 

agctcagagg aaatggcaca gttccacaat ctcttctcct gctgatggcc ttcatgttgt 2400 

taattttgaa tacagcaagt gtagggaagg aagcgttcgt gtttgacttg tccattcggg 2460 

gttcttctca taggaatgct agaggaaaca gaacactgcc ttacagtcac ctcatgttgc 2520 

agaccatgtt tatggtaata cacactttcc aaaatgagcc ttaaaaattg taaaggggat 2580 

actataaatg tgctaagtta tttgagactt cctcagttta aaaagtgggt tttaaatctt 2640 

ctgtctccct gtttttctaa tcaaggggtt aggactttgc tatctctgag atgtctgcta 2700 

cttgctgcaa attctgcagc tgtctgctgc tctaaagagt acagtgcact agagggaagt 2760 

gttcccttta aaaataagaa caactgtcct ggctggagaa tctcacaagc ggaccagaga 2820 

tctttttaaa tccctgctac tgtcccttct cacaggcatt cacagaaccc ttctgattcg 2880 

taagggttac gaaactcatg ttcttctcca gtcccctgtg gtttctgttg gagcataagg 2940 

tttccagtaa gcgggagggc agatccaact cagaaccatg cagataagga gcctctggca 3000 

aatgggtgct catcagaacg cgtggattct ctttcatggc agaatgctct tggactcggt 3060 

tctccaggcc tgattccccg actccatcct ttttcagggg ttatttaaaa atctgcctta 3120 

gattctatag tgaagacaag catttcaaga aagagttacc tggatcagcc atgctcagct 3180 

gtgacgcctg aataactgtc tactttatct tcactgaacc actcactctg tgtaaaggcc 3240 

aacagatttt taatgtggtt ttcatatcaa aagatcatgt tgggattaac ttgccttttt 3300 

ccccaaaaaa taaactctca ggcaagcatt tctttaaagc tattaaggga gtatatactt 3360 

gagtacttat tgaaatggac agtaataagc aaatgttctt ataatgctac ctgatttcta 3420 

tgaaatgtgt ttgacaagcc aaaattctag gatgtagaaa 
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ggattcactt ctccagggat tttttaaagt taatttggga aattaacagc agttcacttt 3540 

attgtgagtc tttgccacat ttgactgaat tgagctgtca tttgtacatt taaagcagct 3600 

gttttggggt ctgtgagagt acatgtatta tatacaagca caacagggct tgcactaaag 3660 

aattgtcatt gtaataacac tacttggtag cctaacttca tatatgtatt cttaattgca 3720 

caaaaagtca ataatttgtc accttggggt tttgaatgtt tgctttaagt gttggctatt 3780 

tctatgtttt ataaaccaaa acaaaatttc caaaaacaat gaaggaaacc aaaataaata 3840 

tttctgcatt tcaggtgaaa aaaaaaaaaa aaaaa 3875 

<210> 2 
<211> 1634 
<212> DNA 
<213> Homo sapiens annexin A3 (ANXA3) 

<400> 2 
gggtggggaa gcttagagac cggtgaggga gcagagctgg ggcgcctgtg tacagggata 60 

gagcccggcg gcagcagggc gcggcttccc tttcccgggg cctggggccg caatcaggtg 120 

gagtcgagag gccggaggag gggcaggagg aaggggtgcg gtcgcgatcc ggacccggag 180 

ccagcgcgga gcacctgcgc ccgcggctga caccttcgct cgcagtttgt tcgcagttta 240 

ctcgcacacc agtttccccc accgcgcttt ggattagtgt gatctcagct caaggcaaag 300 

gtgggatatc atggcatcta tctgggttgg acaccgagga acagtaagag attatccaga 360 

ctttagccca tcagtggatg ctgaagctat tcagaaagca atcagaggaa ttggaactga 420 

tgagaaaatg ctcatcagca ttctgactga gaggtcaaat gcacagcggc agctgattgt 480 

taaggaatat caagcagcat atggaaagga gctgaaagat gacttgaagg gtgatctctc 540 

tggccacttt gagcatctca tggtggccct agtgactcca ccagcagtct ttgatgcaaa 600 

gcagctaaag aaatccatga agggcgcggg aacaaacgaa gatgccttga ttgaaatctt 660 

aactaccagg acaagcaggc aaatgaagga tatctctcaa gcctattata cagtatacaa 720 

gaagagtctt ggagatgaca ttagttccga aacatctggt gacttccgga aagctctgtt 780 

gactttggca gatggcagaa gagatgaaag tctgaaagtg gatgagcatc tggccaaaca 840 

agatgcccag attctctata aagctggtga gaacagatgg ggcacggatg aagacaaatt 900 

cactgagatc ctgtgtttaa ggagctttcc tcaattaaaa ctaacatttg atgaatacag 960 

aaatatcagc caaaaggaca ttgtggacag cataaaagga gaattatctg ggcattttga 1020 

agacttactg ttggccatag ttaattgtgt gaggaacacg ccggcctttt tagccgaaag 1080 

actgcatcga gccttgaagg gtattggaac tgatgagttt actctgaacc gaataatggt 1140 

gtccagatca gaaattgacc ttttggacat tcgaacagag ttcaagaagc attatggcta 1200 

ttccctatat tcagcaatta aatcggatac ttctggagac tatgaaatca cactcttaaa 1260 

aatctgtggt ggagatgact gaaccaagaa gataatctcc aaaggtccac gatgggcttt 1320 

cccaacagct ccaccttact tcttctcata ctatttaaga gaacaagcaa atataaacag 1380 
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caacttgtgt tcctaacagg aattttcatt gttctataac aacaacaaca aaagcgatta 1440 

ttattttaga gcatctcatt tataatgtag cagctcataa atgaaattga aaatggtatt 1500 

aaagatctgc aactactatc caacttatat ttctgctttc aaagttaaga atctttatag 1560 

ttctactcca ttaaatataa agcaagataa taaaaattgt tgcttttgtt aaaagtaaaa 1620 

aaaaaaaaaa aaaa 1634 

<210> 3 
<211> 926 
<212> DNA 
<213> Homo sapiens cysteine-rich transmembrane module containing 1 (CYSTMl) 

<400> 3 
gctcgtgctg tgacgcaagc ctcgcctcgc cccgcgccgc gcgcgttgcc agggtgatca 60 

ggtgactccc ggttcgcggc gctgggagcg gccgtgacgt caggcgcccg gctgctcctc 120 

acttgctctg agacaggtgc ggcaagtcta ctgcgggctg gtccgggctc ctcaggttca 180 

gacccgaccg ttatccagtc ggttcgtgga gaggagaggt gcactttaca ggtccccgat 240 

gaaccaagag aaccctccac catatccagg ccctggtcca acggccccat acccacctta 300 

tccaccacaa ccaatgggtc caggacctat ggggggaccc tacccacctc ctcaagggta 360 

cccctaccaa ggatacccac agtacggctg gcagggtgga cctcaggagc ctcctaaaac 420 

cacagtgtat gtggtagaag accaaagaag agatgagcta ggaccatcca cctgcctcac 480 

agcctgctgg acggctctct gttgctgctg tctctgggac atgctcacct gaccagacca 540 

gcccagccgt cctgtcctgc cagctctgct gccacctctg acaggtgtgc ctgcccccat 600 

ctcttctgat tgctgttaac aaatgactag ctttgcacag acacctctac cttcagcact 660 

atgggattct agattaatgg gggttgctac tgtttaattc agtgacttga tctttttaat 720 

gtccaaaatc catttcttat tgatctttaa agatgtgcta aatgactttt ttggccaaag 780 

gcttagttgt gaaaaatata atttttaaat tatacattca aggtagtggc caaatgtaac 840 

acatcaatca tggaatgatt tctctgctaa cagccgcctg tatgtttcaa taaatttgtc 900 

caaagctcaa aaaaaaaaaa aaaaaa 926 

<210> 4 
<211> 1326 
<212> DNA 
<213> Homo sapiens chromosome 19 open reading frame 59 (Cl9orf59) 

<400> 4 
tggacaaatt tgcgggctgg ggaccatgga agtggaggaa atctacaagc accaggaagt 60 

caagatgcaa gcaccagcct tcagggacaa gaaacagggg gtctcagcca agaatcaagg 120 

tgcccatgac ccagactatg agaatatcac cttggccttc aaaaatcagg accatgcaaa 180 

gggtggtcat tcacgaccca cgagccaagt cccagcccag tgcaggccgc cctcagactc 240 

cacccaggtc ccctgctggt tgtacagagc catcctgagc ctgtacatcc tcctggccct 300 

ggcctttgtc ctctgcatca tcctgtcagc cttcatcatg gtgaagaatg ctgagatgtc 360 
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caaggagctg ctgggcttta aaagggagct ttggaatgtc tcaaactccg tacaagcatg 420 

cgaagagaga cagaagagag gctgggattc cgttcagcag agcatcacca tggtcaggag 480 

caagattgat agattagaga cgacattagc aggcataaaa aacattgaca caaaggtaca 540 

gaaaatcttg gaggtgctgc agaaaatgcc acagtcctca cctcaataaa tgagaggaca 600 

ttgtggcagc caaagccaca acttggaaga tggggctgca cctgccaacg aagacgggaa 660 

atgacccccc ccccccagcc tagtgtgaac ctgcccctcg tcccacgtat agaaaaacct 720 

cgagtcatgg tgaatgagtg tctcggagtt gctcgtgtgt gtgtacacct gcgtgcgtgt 780 

gtgtgcgtgt gtgcgcgtgt gttcgtgtat gtgcgtgtgt gcgtgcgcgt gtgtgtgcat 840 

tttgcaaagg gtggacattt cagtgtatct cccagaaagg tgatgaatga ataggactga 900 

gagtcacagt gaatgtggca tgcatgcctg tgtcatgtga catatgtgag tctcggcatg 960 

tcacggtggg tggctgtgtc tgagcacctc cagcagatgt cactctgagt gtgggtgttg 1020 

gtgacatgca ttgcacgggc ctgtctccct gtttgtgtaa acatactaga gtatactgcg 1080 

gcgtgttttc tgtctaccca tgtcatggtg ggggagattt atctccgtac atgtgggtgt 1140 

cgccatgtgt gccctgtcac tatctgtggc tgggtgaacg gctgtgtcat tatgagtgtg 1200 

ccgagttatg ccaccctgtg tgctcagggc acatgcacac agacatttat ctctgcactc 1260 

acattttgtg acttatgaag ataaataaag tcaagggaaa acagcgtcaa aaaaaaaaaa 1320 

aaaaaa 1326 

<210> 5 
<211> 4848 
<212> DNA 
<213> Homo sapiens colony stimulating factor 2 receptor, beta, low-affinity 
(granulocyte-macrophage) (CSF2RB) 

<400> 5 
gcctagaggc tccagaagaa gactggtctc tcccaccaca cagaggcctg gaggaggcag 60 

aggccaggag ggagaggtcc caagagcctg tgaaatgggt ctggcctggc tcccagctgg 120 

gcaggaacac aggacttcag gacactaagg accctgtcat gcccatggcc agcacccacc 180 

agtgctggtg cctgcctgtc cagagctgac cagggagatg gtgctggccc aggggctgct 240 

ctccatggcc ctgctggccc tgtgctggga gcgcagcctg gcaggggcag aagaaaccat 300 

cccgctgcag accctgcgct gctacaacga ctacaccagc cacatcacct gcaggtgggc 360 

agacacccag gatgcccagc ggctcgtcaa cgtgaccctc attcgccggg tgaatgagga 420 

cctcctggag ccagtgtcct gtgacctcag tgatgacatg ccctggtcag cctgccccca 480 

tccccgctgc gtgcccagga gatgtgtcat tccctgccag agttttgtcg tcactgacgt 540 

tgactacttc tcattccaac cagacaggcc tctgggcacc cggctcaccg tcactctgac 600 

ccagcatgtc cagcctcctg agcccaggga cctgcagatc agcaccgacc aggaccactt 660 

cctgctgacc tggagtgtgg cccttgggag tccccagagc cactggttgt ccccagggga 720 

tctggagttt gaggtggtct acaagcggct tcaggactct 
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cctctccaac acctcccagg ccaccctggg gccagagcac ctcatgccca gcagcaccta 840 

cgtggcccga gtacggaccc gcctggcccc aggttctcgg ctctcaggac gtcccagcaa 900 

gtggagccca gaggtttgct gggactccca gccaggggat gaggcccagc cccagaacct 960 

ggagtgcttc tttgacgggg ccgccgtgct cagctgctcc tgggaggtga ggaaggaggt 1020 

ggccagctcg gtctcctttg gcctattcta caagcccagc ccagatgcag gggaggaaga 1080 

gtgctcccca gtgctgaggg aggggctcgg cagcctccac accaggcacc actgccagat 1140 

tcccgtgccc gaccccgcga cccacggcca atacatcgtc tctgttcagc caaggagggc 1200 

agagaaacac ataaagagct cagtgaacat ccagatggcc cctccatccc tcaacgtgac 1260 

caaggatgga gacagctaca gcctgcgctg ggaaacaatg aaaatgcgat acgaacacat 1320 

agaccacaca tttgagatcc agtacaggaa agacacggcc acgtggaagg acagcaagac 1380 

cgagaccctc cagaacgccc acagcatggc cctgccagcc ctggagccct ccaccaggta 1440 

ctgggccagg gtgagggtca ggacctcccg caccggctac aacgggatct ggagcgagtg 1500 

gagtgaggcg cgctcctggg acaccgagtc ggtgctgcct atgtgggtgc tggccctcat 1560 

cgtgatcttc ctcaccatcg ctgtgctcct ggccctccgc ttctgtggca tctacgggta 1620 

caggctgcgc agaaagtggg aggagaagat ccccaacccc agcaagagcc acctgttcca 1680 

gaacgggagc gcagagcttt ggcccccagg cagcatgtcg gccttcacta gcgggagtcc 1740 

cccacaccag gggccgtggg gcagccgctt ccctgagctg gagggggtgt tccctgtagg 1800 

attcggggac agcgaggtgt cacctctcac catagaggac cccaagcatg tctgtgatcc 1860 

accatctggg cctgacacga ctccagctgc ctcagatcta cccacagagc agccccccag 1920 

cccccagcca ggcccgcctg ccgcctccca cacacctgag aaacaggctt ccagctttga 1980 

cttcaatggg ccctacctgg ggccgcccca cagccgctcc ctacctgaca tcctgggcca 2040 

gccggagccc ccacaggagg gtgggagcca gaagtcccca cctccagggt ccctggagta 2100 

cctgtgtctg cctgctgggg ggcaggtgca actggtccct ctggcccagg cgatgggacc 2160 

aggacaggcc gtggaagtgg agagaaggcc gagccagggg gctgcaggga gtccctccct 2220 

ggagtccggg ggaggccctg cccctcctgc tcttgggcca agggtgggag gacaggacca 2280 

aaaggacagc cctgtggcta tacccatgag ctctggggac actgaggacc ctggagtggc 2340 

ctctggttat gtctcctctg cagacctggt attcacccca aactcagggg cctcgtctgt 2400 

ctccctagtt ccctctctgg gcctcccctc agaccagacc cccagcttat gtcctgggct 2460 

ggccagtgga ccccctggag ccccaggccc tgtgaagtca gggtttgagg gctatgtgga 2520 

gctccctcca attgagggcc ggtcccccag gtcaccaagg aacaatcctg tcccccctga 2580 

ggccaaaagc cctgtcctga acccagggga acgcccggca gatgtgtccc caacatcccc 2640 

acagcccgag ggcctccttg tcctgcagca agtgggcgac tattgcttcc tccccggcct 2700 

ggggcccggc cctctctcgc tccggagtaa accttcttcc ccgggacccg gtcctgagat 2760 

caagaaccta gaccaggctt ttcaagtcaa gaagccccca ggccaggctg tgccccaggt 2820 
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gcccgtcatt cagctcttca aagccctgaa gcagcaggac tacctgtctc tgcccccttg 2880 

ggaggtcaac aagcctgggg aggtgtgttg agacccccag gcctagacag gcaaggggat 2940 

ggagagggct tgccttccct cccgcctgac cttcctcagt catttctgca aagccaaggg 3000 

gcagcctcct gtcaaggtag ctagaggcct gggaaaggag atagccttgc tccggccccc 3060 

ttgaccttca gcaaatcact tctctccctg cgctcacaca gacacacaca cacacacgta 3120 

catgcacaca tttttcctgt caggttaact tatttgtagg ttctgcatta ttagaacttt 3180 

ctagatatac tcattccatc tccccctcat ttttttaatc aggtttcctt gcttttgcca 3240 

tttttcttcc ttcttttttc actgatttat tatgagagtg gggctgaggt ctgagctgag 3300 

ccttatcaga ctgagatgcg gctggttgtg ttgaggactt gtgtgggctg cctgtccccg 3360 

gcagtcgctg atgcacatga catgattctc atctgggtgc agaggtggga ggcaccaggt 3420 

gggcacccgt gggggttagg gcttggaaga gtggcacagg actgggcacg ctcagtgagg 3480 

ctcagggaat tcagactagc ctcgattgtc actccgagaa atgggcatgg tattgggggt 3540 

cgggggggcg gtgcaaggga cgcacatgag agactgtttg ggagcttctg gggagccctg 3600 

ctagttgtct cagtgatgtc tgtgggacct ccagtccctt gagaccccac gtcatgtaga 3660 

gaagttaacg gcccaagtgg tgggcaggct ggcgggacct ggggaacatc aggagaggag 3720 

tccagagccc acgtctactg cggaaaagtc aggggaaact gccaaacaaa ggaaaatgcc 3780 

ccaaaggcat atatgcttta gggcctttgg tccaaatggc ccgggtggcc actcttccag 3840 

atagaccagg caactctccc tcccaccggc cacagatgag gggctgctga tctatgcctg 3900 

ggcctgcacc agggattatg gttcttttaa atctttgcct ttcagataca ggaaaaataa 3960 

tggcattaaa ttgctttaat ttgcattatt ttagttatcc agtttgcaca tatttttata 4020 

ggtatcttag gcatcgattg gtatttttta actgggccaa gcccattaag gtctttcttc 4080 

tgttgggtgc tatcattttc tgattaagtc tttttgacta ttgacataca gtctttcaca 4140 

gatggtggag tgtttttccc ccaaatctgt tgtttgtctt ataatgttgt atatgaggtt 4200 

ttatggtgta tgaatatgaa tgcttctgta atgtcaaaca gatccctagt aaactccttc 4260 

ttcactttta ctgtcagatt tacaaaggtc ctcccattgc aaagcagtgt ttgtcctaat 4320 

ttatatattg tttttctagt tcattttgtg tttccaactt ttcatgtaaa attttaatta 4380 

tttttgaatg tgtggatgtg agactgaggt gccttttggt actgaaattc tttttccatg 4440 

tacctgaagt gttacttttg tgatatagga aatccttgta tatatacttt attggtccct 4500 

aggcttccta ttttgttacc ttgctttctc tatggcatcc accattttga ttgttctact 4560 

tttatgatat gttttcataa gtggttaagc aagtattctc gttacttttg ctcttaaatc 4620 

cctattcatt acagcaatgt tggtggtcaa agaaaatgat aaacaacttg aatgttcaat 4680 

ggtcctgaaa tacataacaa cattttagta cattgtaaag tagaatcctc tgttcataat 4740 

gaacaagatg aaccaatgtg gattagaaag aagtccgaga tattaattcc aaaatatcca 4800 

gacattgtta aagggaaaaa attgcaataa aatatttgta acataaaa 4848 
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<210> 6 
<211> 6781 
<212> DNA 
<213> Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 60-1 ike (DDX60L) 

<400> 6 
actcaggcgc tggctgctgt gtggctcaga gcgcccagtc cgacgccagg ctctgcgctc 60 

ggtctcctct gctccacctc ctccccgcgg ggcgtgcagc tccgaagctc tttggaccta 120 

gcaggttcgg cggccgggag gtgccattca catcaaatgt agccatttta gaggtgtcaa 180 

aataaatcag ccatatttaa taaattccag ctctactctt ctaccctgta gcccaagaag 240 

cagcaacgat ggggtcaaag gatcatgcag tatttttcag ggaaatgaca cagttaattt 300 

tgaatgaaat gccaaaagct gggtattcca gcatattaaa tgattttgtg gaatctaatt 360 

tttttgtgat tgatggagat tccttgcttg tcacatgcct gggtgtaaaa tcattcaagt 420 

ggggacagaa tctccacttt ttctatctgg ttgaatgcta tcttgtggat cttctgagta 480 

acggaggaca attcaccata gttttcttta aggatgctga atatgcatat tttgattttc 540 

ctgaacttct ttcattgagg accgctttaa ttctccacct tcaacacaat actaacattg 600 

atgtgcaaac ggagttttct ggatgcttat cacaagattg gaagttattc ttggaacagc 660 

attacccgta ttttctgata gtttcagagg aaggcctgag tgatttacaa acgtaccttt 720 

ttaacttcct aatcatacat tcctggggaa tgaaagtcaa tgttgtgctt tcatcagggc 780 

atgaatctga tactctcaga ttttatgcat atactatgga aagcacagac agaaaccaaa 840 

ctttttccaa ggagaatgaa acagtgattc agagtgcata taaaagcctc atacaacact 900 

tggaagaaat aagggtttta gtattagcaa ctcattttga acatttgaaa tggaatgata 960 

tgatggaaga ggcgtatcag actctatttc tgcttcagca cctatggtca gaaggatcgg 1020 

acatccagcg tgttctctgt gtcacttcat gttcactatc cttgagaatg taccatcgtg 1080 

tcttagtgca cagtaattgc ctatccctgc aggaggtgga agatttctgc agactgcgtt 1140 

gcctctgtgt ggcttttcaa ctccacttac ccctttctca gagagcttgt tctcgagtca 1200 

tcacatgctc ttggattagg aacagtgatt ctttcttaaa aatgaacaag tggtgtgaat 1260 

atttcatttt aagcaactta aacgtttttg gatgctggaa tctgaattta aatcatgttt 1320 

ctgacttgta tgatgagcaa ttgttaaaga atatagcctt ctactatgaa tttgaaagta 1380 

ctcaagaacc acatttgaat ttgggagatt ccattaggag ggattatgaa gacctgtgga 1440 

atgttgtgtc acacctggtt aaagaattta acgttggaaa gtcttttcct ctgagaacaa 1500 

caagaagaca ttttcttaga caagagaaat cggtcattca agaaatctcc ttggaaaaga 1560 

tgcctagtgt gggctttatt ccaatgacat ctgctgtaat tgatgagttt gttggagata 1620 

tgatgaagga tttgcctatt ctaaagagtg atgatccggt tgttccttca ctgtttaaac 1680 

aaaagacatc tgatgaactt ttgcactggc atgctcaaag actccttagt gacgactatg 1740 

acaggatcaa atgtcatgtt gatgaacaat ctagagatcc tcatgttctt gatttcctga 1800 

aaaagattca ggattatcag caattttatg ggaaatcgtt 
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tcattgtgac tcaaactact cggccaaagg aggattccag tggtgccagt ggtgaaatat 1920 

tacagaatac caaaccccac caaattacca aaaagagtaa gaaaaagtca tttctcaaag 1980 

aagatcagaa caaagctcag caaaacgatg atctgctgtt ttctattgaa gaggagatga 2040 

agaacaattt acattctgga ataaggaaat tggaagatta tttgacatca tgtgcaagta 2100 

attcagtgaa atttggagtt gaaatgttag gattaattgc ctgctttaaa gcatggaaaa 2160 

aacattgccg aggtgaaggc aaaatttcga aagatttaag tatagctgtt caaatgatga 2220 

aaaggattca ttcactcctg gagagatacc cagaaatttt ggaagcagaa catcatcaat 2280 

atatagctaa atgccttaaa tatttaggct ttaatgatct ggcaaactct ttggatccaa 2340 

ctctgatagg agatgacaaa aataagaaga aatattcgat tgacattgga ccagctcggt 2400 

ttcaactgca atacatgggc cattacttga taagagatga aagaaaagat cgggatccca 2460 

gggtccagga ttttattccc aacgcatggc agcaggaact cctggatgtg gtagataaga 2520 

atgagtcagc agtgattgtt gccccaacgt cctcaggcaa aacctatgct tcctactact 2580 

gcatggagaa agtgctgagg gagagcgatg tcggggtggt tgtgtacgtt gcacccgcaa 2640 

agtcccttgt tggtcaagtg gctgcaactg ttgagaatcg ttttactaaa acgttgcctg 2700 

ccggcagaac tctatgcggt gcttttacaa gagattattg tcacaatgta ctaaactgtc 2760 

aggtacttat tacagtgccg gaatgttttg aaatcctgtt gcttgctcct catcgccaaa 2820 

aatgggtgga aaggatcaga tatgttatat ttgatgaggt ccattatctt ggcagagaag 2880 

ttggagcaaa attttgggag ctcctccttg tcattattcg atgtcccttt ttggttcttt 2940 

cagctaccat aaataaccca aatcttctca ccaagtggct gcaatcagta aaacagtact 3000 

ggaaacaggc agacaagatt atggaagaga aatgtatttc tgaaaaacag gctgacaaat 3060 

gtctcaactt tctccaagac cattcatata aaaatcaatc atatgaagtt agacttgtgc 3120 

tctgtggaga gagatacaat gatttagaga agcatatatg ttcagtaaaa catgatgatg 3180 

tttattttga tcattttcat ccctgtgctg cgctaacgac agatattatt gaaaagtatg 3240 

gattcccacc tgatcttacc ctcacccctc aagaaagcat ccagctttat gataccatgg 3300 

ctcaagtctg ggaaacttgg cccagggctc aggaattgtg tccagaggaa ttcattcttt 3360 

ttaagaataa gatagtcatt aagaagttgg atgctagaaa atatgaagaa aacttaaagg 3420 

cagaattgac aaattggatt aaaaatggcc aagtgaagaa ggtcaaaaga gtactgaaga 3480 

accttagtcc ggattcattg tctagttcaa aagatatggt gaaaatgttt cctcttcttg 3540 

ttgaaaagtt aagacaaatg gataagttgc ctgcaatatt ttttttgttt aagaatgatg 3600 

atgtgggaaa aagagctgga agtgtgtgca cttttctgga gaagacagag acaaaaagcc 3660 

atccccacac tgaatgtcat agttatgtct ttgcaataga tgaagtactt gaaaaagtga 3720 

ggaagacaca gaaaaggatc actaaaaaaa acccaaagaa ggctgaaaaa ctggaaagaa 3780 

aaaaagtgta tagagctgaa tatattaatt tcctggagaa tctgaagatt ctggaaattt 3840 

ctgaggactg cacgtatgct gatgtcaaag ccctacacac tgaaattacc aggaataaag 3900 
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actcaacttt ggagagggta ttaccgcgag tgcgatttac aagacacggc aaagaactga 3960 

aggctttagc acaaaggggg attggatatc atcacagcag catgtatttt aaagaaaaag 4020 

agtttgttga gatactcttt gtaaaagggc ttattagggt agtgacagct actgaaacac 4080 

ttgccttagg gatccacatg ccatgcaaat ctgttgtttt tgcccaagac tcagtctatc 4140 

tggatgcttt aaattacaga cagatgtctg gtcgtgctgg aagaagaggt caagacctgc 4200 

ttggaaatgt gtatttcttt gatatcccat tgcccaaaat aaaaagactc cttgcatcca 4260 

gtgttcctga gctgagagga cagttccctc tcagcataac cctggtcctg cgactcatgc 4320 

tgctggcttc caagggagat gacccagagg atgccaaggc aaaggtgttg tcagtgctaa 4380 

agcattcatt gctgtctttt aagagacgaa gagccatgga gactttgaaa ctttactttt 4440 

tgttttcctt gcagctcctt atcaaagagg actatttaaa taaaaagggt aatccaaaga 4500 

aatttgcagg acttgcatca tatttgcatg gtcatgaacc ttcaaatctt gtttttgtaa 4560 

attttctcaa gagaggcctt ttccataatc tctgtaagcc agcctggaaa ggctcacaac 4620 

aattttccca agatgtgatg gaaaagctcg tgttagtatt ggcaaatttg tttggaagaa 4680 

aatatattcc agcaaaattc caaaatgcta atttaagttt ttctcagtca aaggtgatcc 4740 

ttgccgaact cccggaggat tttaaagctg ctttatatga gtataacctg gcagtaatga 4800 

aggattttgc ctccttcctg ctgattgctt ccaagtcggt gaacatgaaa aaagagcatc 4860 

aactcccttt gtcaagaatc aaattcacag gtaaagaatg tgaagactcc caactcgtgt 4920 

ctcacttgat gagctgcaag aaaggaagag tagccatttc accatttgtt tgtctttcgg 4980 

ggaacacaga taatgatttg cttcgaccag agactatcaa ccaggtcatc ctgcgcacag 5040 

tcggtgttag tggcactcag gctcctctgc tgtggccatg gaaattagat aaccgaggaa 5100 

ggagaatgcc actaaatgca tatgtgctca atttctataa acacaactgc ttgacaagat 5160 

tagaccaaaa aaatgggatg cgtatgggac agcttttaaa gtgtttgaaa gattttgcat 5220 

tcaacattca ggctatcagt gactccttga gtgaactatg tgaaaataag cgtgacaatg 5280 

tagtcctggc atttaaacaa ttgagtcaaa ccttttatga gaaacttcaa gaaatgcaaa 5340 

ttcaaatgag tcaaaatcat ttagaataac accatggaaa actttcaagt ctgattatgt 5400 

ggtatttatc cctttgcaag gagagatata attaagctta cacaatgaaa tggaaaaaat 5460 

gtttgtcttg gagtcaaaca gaattaaact cagatatcag ctctgctatt ttctaactga 5520 

atgactttaa gttatgtaat atatctgagc tttaacttca tttttggcaa aaccggagta 5580 

aaaatgaata cctctagttg ttttgaggat taaatgagat aatgtaagaa aagtgattgg 5640 

gattgggtgg tgacttaatg aacggtagtg gtttttttag tagttaatgt atagcaaaat 5700 

tagtttcaca ttgtcaagtt ttcaatacat ccccaagtta attgaatttt aaattaatga 5760 

tcaataaatc acaaaggacc caaatcaatt ctgaacaaca atttagttat gtaagaagac 5820 

ttctgagatt acaagaaact cactgctgtg gactggatgt ttgtgccctc ccctccaaaa 5880 

tttttatatt gaaattctaa ccctcaatgt gatggtatta ggagatgata ggtcatgagg 5940 
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gtggagctcc ttggatgtaa ttagtgcctt taacagagag acaagagagc ttgttctcca 6000 

atctctgctc actaccactg gatgatacaa tgggaagatg gccatctgca gaccaagaag 6060 

caagccctca acagaactga atctacttac accatgatct tgaactttcc agcctccagg 6120 

attgtgagaa atacatgttt gttgtttagc catctagtct gtggttttct gttgaagcag 6180 

tctgaattga ctaaaacagt cacttggagt agttataaac cactttcctg ttgaaagcag 6240 

aacatgctga ttcaactgtt ttgttcaata gcaatgatag attttgttta agtcccctac 6300 

actttcttat ttctaaatga tcaagagtac acttcctggc agtgattaag gagtgtgtat 6360 

ctaacagaaa aaatatatat accctgtgaa cccgaatatg gaattcagat tgtttctgcc 6420 

ctcagtatca tacttaaaaa acaagcatac aaacaaacat aagggaacaa acagcaacca 6480 

taacaaaaac aaacctttaa aggtgcgttt ttgctgtgat aaatgaatac ggtactctga 6540 

aggagaaaaa agtttctcaa atgagcttaa actgcaagtg atttaaaaat tagagaatat 6600 

aattcttaaa gctattgaaa gtttcaacca gaaaacctca agtgaatttt gtatgtaaat 6660 

gaaatcttga atgtaagttc tgtgattctt taagcaaaca attagctgaa aacttggtat 6720 

tgttgtagtt tatgtagtaa gtgacttggc acccatcaga aaataaaggg cattaaattg 6780 

a 6781 

<210> 7 
<211> 1641 
<212> DNA 
<213> Homo sapiens Fc fragment of igG, high affinity lb, receptor (CD64) 
(FCGRlB) 

<400> 7 
aatatcttgc atgttacaga tttcactact cccaccagct tggagacaac atgtggttct 60 

tgacaactct gctcctttgg ggctggctac tactgcaggt ctccagcaga gtcttcatgg 120 

aaggagaacc tctggccttg aggtgtcatg cgtggaagga taagctggtg tacaatgtgc 180 

tttactatcg aaatggcaaa gcctttaagt ttttccactg gaattctaac ctcaccattc 240 

tgaaaaccaa cataagtcac aatggcacct accattgctc aggcatggga aagcatcgct 300 

acacatcagc aggaatatca caatacactg tgaaaggcct ccagttacca actcctgtct 360 

ggtttcatgt ccttttctat ctggcagtgg gaataatgtt tttagtgaac actgttctct 420 

gggtgacaat acgtaaagaa ctgaaaagaa agaaaaagtg gaatttagaa atctctttgg 480 

attctggtca tgagaagaag gtaatttcca gccttcaaga agacagacat ttagaagaag 540 

agctgaaatg tcaggaacaa aaagaagaac agctgcagga aggggtgcac cggaaggagc 600 

cccagggggc cacgtagcag cggctcagtt ggtggccatc gatctggacc gtcccctgcc 660 

cacttgctcc ccgtgagcac tgcgtacaaa catccaaaag ttcaacaaca ccagaactgt 720 

gtgtctcatg gtatataact cttaaagcaa ataaatgaac tgacttcaac tgggatacat 780 

ttggaaatgt ggtcatcaaa gatgacttga aatgaggcct actctaaaga attcttgaaa 840 

aacttacaag tcaagcctag cctgataatc ctattacata gtttgaaaaa tagtatttta 900 
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tttctcagaa caaggtaaaa aggtgagtgg gtgcatatgt acagaagatt aagacagaga 960 

aacagacaga aagagacaca cacacagcca ggagtgggta gatttcaggg agacaagagg 1020 

gaatagtata gacaataagg aaggaaatag tacttacaaa tgactcctaa gggactgtga 1080 

gactgagagg gctcacgcct ctgtgttcag gatacttagt tcatggcttt tctctttgac 1140 

tttactaaaa gagaatgtct ccatacgcgt tctaggcata caagggggta actcatgatg 1200 

agaaatggat gtgttattct tgccctctct tttgaggctc tctcataacc cctctatttc 1260 

tagagacaac aaaaatgttg ccagtcctag gcccctgccc tgtaggaagg cagaatgtaa 1320 

ctgttctttt tgtttaacga ttaagtccaa atctccaagt gcggcactgc aaagagacgc 1380 

ttcaagtggg gagaagcggc gatatcatag agtccagatc ttgcctccag agatttgctt 1440 

taccttcctg attttctggt tactaattag cttcaggata cgctgctctc atacttgggc 1500 

tgtagtttgg agacaaaata ttttcctgcc actgtgtaac atagctgagg taaaaactga 1560 

actatgtaaa tgactctact aaaagtttag ggaaaaaaaa caggaggagt atgacacaca 1620 

cagcaaaaaa aaaaaaaaaa a 1641 

<210> 8 
<211> 2069 
<212> DNA 
<213> Homo sapiens free fatty acid receptor 2 (FFAR2) 

<400> 8 
atgctgccgg actggaagag ctccttgatc ctcatggctt acatcatcat cttcctcact 60 

ggcctccctg ccaacctcct ggccctgcgg gcctttgtgg ggcggatccg ccagccccag 120 

cctgcacctg tgcacatcct cctgctgagc ctgacgctgg ccgacctcct cctgctgctg 180 

ctgctgccct tcaagatcat cgaggctgcg tcgaacttcc gctggtacct gcccaaggtc 240 

gtctgcgccc tcacgagttt tggcttctac agcagcatct actgcagcac gtggctcctg 300 

gcgggcatca gcatcgagcg ctacctggga gtggctttcc ccgtgcagta caagctctcc 360 

cgccggcctc tgtatggagt gattgcagct ctggtggcct gggttatgtc ctttggtcac 420 

tgcaccatcg tgatcatcgt tcaatacttg aacacgactg agcaggtcag aagtggcaat 480 

gaaattacct gctacgagaa cttcaccgat aaccagttgg acgtggtgct gcccgtgcgg 540 

ctggagctgt gcctggtgct cttcttcatc cccatggcag tcaccatctt ctgctactgg 600 

cgttttgtgt ggatcatgct ctcccagccc cttgtggggg cccagaggcg gcgccgagcc 660 

gtggggctgg ctgtggtgac gctgctcaat ttcctggtgt gcttcggacc ttacaacgtg 720 

tcccacctgg tggggtatca ccagagaaaa agcccctggt ggcggtcaat agccgtggtg 780 

ttcagttcac tcaacgccag tctggacccc ctgctcttct atttctcttc ttcagtggtg 840 

cgcagggcat ttgggagagg gctgcaggtg ctgcggaatc agggctcctc cctgttggga 900 

cgcagaggca aagacacagc agaggggaca aatgaggaca ggggtgtggg tcaaggagaa 960 

gggatgccaa gttcggactt cactacagag tagcagtttc cctggacctt cagaggtcgc 1020 
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gaagcctggg agaggcggag caggaaggct cccatccaga 1080 

ttcagaaatc cttagaccca gcccaggact gcgactttga aaaaaatgcc tttcaccagc 1140 

ttggtatccc ttcctgactg aattgtccta ctcaaaggag cataagtcag agatgcacga 1200 

agaagtagtt aggtatagaa gcacctgccg ggtgtggtgg ctcatgccta taatcccaga 1260 

actttgggag gctgaggcag gtggatcact tgaggtcggg agattgagaa catcctggtc 1320 

aacatgggaa aaccccgtct ctactaaaaa tacaaaaaaa ttagctgggc atggtggcac 1380 

atgcctataa tcccagctac tctggaggct gaggcaggag aatccttgaa cccgggagtt 1440 

ggaggttgca gtgagctgag atcacgccac tgcactccag cctagcgaca gagcaagact 1500 

ccatttaaaa aaaaaaaaaa aaaaaaaaag aagcaccttc aggctggaga agcagcgtag 1560 

ctaacacaag tccagtcctt gtgatgtggc tggtagttgg ggatggccag gctgaagcag 1620 

agagtcctag agaaatctcg atacaagctt caaagcaaca cctagacact gctctagcgg 1680 

ttgatcctgg agataaacca acaagagaga gatggaagag aaatactaaa tgaggtcaaa 1740 

gaagactcag aaaggttctg agcctggaga tgagcaggga ggcctcaggg cttagacctt 1800 

taatgatagg ggtttccctg cattggtttg acctgttgcc tttttgatgt gctctgtttg 1860 

ttttcatgtg ttgtcttgtc tcccctgcta aactgggagc tgccaggggt ctgggtctta 1920 

tctccttcct ccatggtacc ccacacaggc caggatgtgg tttggtaccc agcaatcaga 1980 

gattggcact ccctcataca ggggaaagca acctggtcta gcaaattgaa aataaagatg 2040 

ataaaactct gaaaaaaaaa aaaaaaaaa 2069 

<210> 9 
<211> 2019 
<212> DNA 
<213> Homo sapiens formyl peptide receptor 2 (FPR2) 

<400> 9 
cgatccaatg ggaagaagag atccaatgga tcctctatca cgaagatatt gagataagaa 60 

ccaatatgga tttgcaccca ctgcatttgc agccttgagg tcataagcat cctcaggaaa 120 

atgcaccagg tgctgctggc aagatggaaa ccaacttctc cactcctctg aatgaatatg 180 

aagaagtgtc ctatgagtct gctggctaca ctgttctgcg gatcctccca ttggtggtgc 240 

ttggggtcac ctttgtcctc ggggtcctgg gcaatgggct tgtgatctgg gtggctggat 300 

tccggatgac acgcacagtc accaccatct gttacctgaa cctggccctg gctgactttt 360 

ctttcacggc cacattacca ttcctcattg tctccatggc catgggagaa aaatggcctt 420 

ttggctggtt cctgtgtaag ttaattcaca tcgtggtgga catcaacctc tttggaagtg 480 

tcttcttgat tggtttcatt gcactggacc gctgcatttg tgtcctgcat ccagtctggg 540 

cccagaacca ccgcactgtg agtctggcca tgaaggtgat cgtcggacct tggattcttg 600 

ctctagtcct taccttgcca gttttcctct ttttgactac agtaactatt ccaaatgggg 660 

acacatactg tactttcaac tttgcatcct ggggtggcac ccctgaggag aggctgaagg 720 

tggccattac catgctgaca gccagaggga ttatccggtt tgtcattggc 
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cgatgtccat tgttgccatc tgctatgggc tcattgcagc caagatccac aaaaagggca 840 

tgattaaatc cagccgtccc ttacgggtcc tcactgctgt ggtggcttct ttcttcatct 900 

gttggtttcc ctttcaactg gttgcccttc tgggcaccgt ctggctcaaa gagatgttgt 960 

tctatggcaa gtacaaaatc attgacatcc tggttaaccc aacgagctcc ctggccttct 1020 

tcaacagctg cctcaacccc atgctttacg tctttgtggg ccaagacttc cgagagagac 1080 

tgatccactc cctgcccacc agtctggaga gggccctgtc tgaggactca gccccaacta 1140 

atgacacggc tgccaattct gcttcacctc ctgcagagac tgagttacag gcaatgtgag 1200 

gatggggtca gggatatttt gagttctgtt catcctaccc taatgccagt tccagcttca 1260 

tctacccttg agtcatattg aggcattcaa ggatgcacag ctcaagtatt tattcaggaa 1320 

aaatgctttt gtgtccctga tttggggcta agaaatagac agtcaggcta ctaaaatatt 1380 

agtgttattt tttgtttttt gacttctgcc tataccctgg ggtaagtgga gttgggaaat 1440 

acaagaagag aaagaccagt ggggatttgt aagacttaga tgagatagcg cataataagg 1500 

ggaagacttt aaagtataaa gtaaaatgtt tgctgtaggt tttttatagc tattaaaaaa 1560 

aatcagatta tggaagtttt cttctatttt tagtttgcta agagttttct gtttcttttt 1620 

cttacatcat gagtggactt tgcattttat caaatgcatt ttctacatgt attaagatgg 1680 

tcatattatt cttcttcttt tatgtaaatc attataaata atgttcatta agttctgaat 1740 

gttaaactac tcttgaattc ctggaataaa ccacacttag tcctgatgta ctttaaatat 1800 

ttatatctca caggagttgg ttagaatttc tgtgtttatg tttatatact gttatttcac 1860 

tttttctact atccttgcta agttttcata gaaaataagg aacaaagaga aacttgtaat 1920 

ggtctctgaa aaggaattga gaagtaattc ctctgattct gttttctggt gttatatctt 1980 

tattaaatat tcagaaaaat tcaccagtga aaaaaaaaa 2019 

<210> 10 
<211> 2551 
<212> DNA 
<213> Homo sapiens heat shock 70kDa protein IB (HSPAIB) 

<400> 10 
ggaaaacggc cagcctgagg agctgctgcg agggtccgct tcgtctttcg agagtgactc 60 

ccgcggtccc aaggctttcc agagcgaacc tgtgcggctg caggcaccgg cgtgttgagt 120 

ttccggcgtt ccgaaggact gagctcttgt cgcggatccc gtccgccgtt tccagccccc 180 

agtctcagag cggagcccac agagcagggc accggcatgg ccaaagccgc ggcgatcggc 240 

atcgacctgg gcaccaccta ctcctgcgtg ggggtgttcc aacacggcaa ggtggagatc 300 

atcgccaacg accagggcaa ccgcaccacc cccagctacg tggccttcac ggacaccgag 360 

cggctcatcg gggatgcggc caagaaccag gtggcgctga acccgcagaa caccgtgttt 420 

gacgcgaagc ggctgatcgg ccgcaagttc ggcgacccgg tggtgcagtc ggacatgaag 480 

cactggcctt tccaggtgat caacgacgga gacaagccca aggtgcaggt gagctacaag 540 
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ggggagacca aggcattcta ccccgaggag atctcgtcca tggtgctgac caagatgaag 600 

gagatcgccg aggcgtacct gggctacccg gtgaccaacg cggtgatcac cgtgccggcc 660 

tacttcaacg actcgcagcg ccaggccacc aaggatgcgg gtgtgatcgc ggggctcaac 720 

gtgctgcgga tcatcaacga gcccacggcc gccgccatcg cctacggcct ggacagaacg 780 

ggcaaggggg agcgcaacgt gctcatcttt gacctgggcg ggggcacctt cgacgtgtcc 840 

atcctgacga tcgacgacgg catcttcgag gtgaaggcca cggccgggga cacccacctg 900 

ggtggggagg actttgacaa caggctggtg aaccacttcg tggaggagtt caagagaaaa 960 

cacaagaagg acatcagcca gaacaagcga gccgtgaggc ggctgcgcac cgcctgcgag 1020 

agggccaaga ggaccctgtc gtccagcacc caggccagcc tggagatcga ctccctgttt 1080 

gagggcatcg acttctacac gtccatcacc agggcgaggt tcgaggagct gtgctccgac 1140 

ctgttccgaa gcaccctgga gcccgtggag aaggctctgc gcgacgccaa gctggacaag 1200 

gcccagattc acgacctggt cctggtcggg ggctccaccc gcatccccaa ggtgcagaag 1260 

ctgctgcagg acttcttcaa cgggcgcgac ctgaacaaga gcatcaaccc cgacgaggct 1320 

gtggcctacg gggcggcggt gcaggcggcc atcctgatgg gggacaagtc cgagaacgtg 1380 

caggacctgc tgctgctgga cgtggctccc ctgtcgctgg ggctggagac ggccggaggc 1440 

gtgatgactg ccctgatcaa gcgcaactcc accatcccca ccaagcagac gcagatcttc 1500 

accacctact ccgacaacca acccggggtg ctgatccagg tgtacgaggg cgagagggcc 1560 

atgacgaaag acaacaatct gttggggcgc ttcgagctga gcggcatccc tccggccccc 1620 

aggggcgtgc cccagatcga ggtgaccttc gacatcgatg ccaacggcat cctgaacgtc 1680 

acggccacgg acaagagcac cggcaaggcc aacaagatca ccatcaccaa cgacaagggc 1740 

cgcctgagca aggaggagat cgagcgcatg gtgcaggagg cggagaagta caaagcggag 1800 

gacgaggtgc agcgcgagag ggtgtcagcc aagaacgccc tggagtccta cgccttcaac 1860 

atgaagagcg ccgtggagga tgaggggctc aagggcaaga tcagcgaggc ggacaagaag 1920 

aaggttctgg acaagtgtca agaggtcatc tcgtggctgg acgccaacac cttggccgag 1980 

aaggacgagt ttgagcacaa gaggaaggag ctggagcagg tgtgtaaccc catcatcagc 2040 

ggactgtacc agggtgccgg tggtcccggg cctggcggct tcggggctca gggtcccaag 2100 

ggagggtctg ggtcaggccc taccattgag gaggtggatt aggggccttt gttctttagt 2160 

atgtttgtct ttgaggtgga ctgttgggac tcaaggactt tgctgctgtt ttcctatgtc 2220 

atttctgctt cagctctttg ctgcttcact tctttgtaaa gttgtaacct gatggtaatt 2280 

agctggcttc attatttttg tagtacaacc gatatgttca ttagaattct ttgcatttaa 2340 

tgttgatact gtaagggtgt ttcgttccct ttaaatgaat caacactgcc accttctgta 2400 

cgagtttgtt tgtttttttt tttttttttt ttttttgctt ggcgaaaaca ctacaaaggc 2460 

tgggaatgta tgtttttata atttgtttat ttaaatatga aaaataaaat gttaaacttt 2520 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2551 
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<210> 11 
<211> 733 
<212> DNA 
<213> Homo sapiens interferon induced transmembrane protein 1 (IFITMl) 

<400> 11 
aaacagcagg aaatagaaac ttaagagaaa tacacacttc tgagaaactg aaacgacagg 60 

ggaaaggagg tctcactgag caccgtccca gcatccggac accacagcgg cccttcgctc 120 

cacgcagaaa accacacttc tcaaaccttc actcaacact tccttcccca aagccagaag 180 

atgcacaagg aggaacatga ggtggctgtg ctgggggcac cccccagcac catccttcca 240 

aggtccaccg tgatcaacat ccacagcgag acctccgtgc ccgaccatgt cgtctggtcc 300 

ctgttcaaca ccctcttctt gaactggtgc tgtctgggct tcatagcatt cgcctactcc 360 

gtgaagtcta gggacaggaa gatggttggc gacgtgaccg gggcccaggc ctatgcctcc 420 

accgccaagt gcctgaacat ctgggccctg attctgggca tcctcatgac cattggattc 480 

atcctgttac tggtattcgg ctctgtgaca gtctaccata ttatgttaca gataatacag 540 

gaaaaacggg gttactagta gccgcccata gcctgcaacc tttgcactcc actgtgcaat 600 

gctggccctg cacgctgggg ctgttgcccc tgcccccttg gtcctgcccc tagatacagc 660 

agtttatacc cacacacctg tctacagtgt cattcaataa agtgcacgtg cttgtgaaaa 720 

aaaaaaaaaa aaa 733 

<210> 12 
<211> 678 
<212> DNA 
<213> Homo sapiens interferon induced transmembrane protein 3 (IFITM3) 

<400> 12 
aggaaaagga aactgttgag aaaccgaaac tactggggaa agggagggct cactgagaac 60 

catcccagta acccgaccgc cgctggtctt cgctggacac catgaatcac actgtccaaa 120 

ccttcttctc tcctgtcaac agtggccagc cccccaacta tgagatgctc aaggaggagc 180 

acgaggtggc tgtgctgggg gcgccccaca accctgctcc cccgacgtcc accgtgatcc 240 

acatccgcag cgagacctcc gtgcccgacc atgtcgtctg gtccctgttc aacaccctct 300 

tcatgaaccc ctgctgcctg ggcttcatag cattcgccta ctccgtgaag tctagggaca 360 

ggaagatggt tggcgacgtg accggggccc aggcctatgc ctccaccgcc aagtgcctga 420 

acatctgggc cctgattctg ggcatcctca tgaccattct gctcatcgtc atcccagtgc 480 

tgatcttcca ggcctatgga tagatcagga ggcatcactg aggccaggag ctctgcccat 540 

gacctgtatc ccacgtactc caacttccat tcctcgccct gcccccggag ccgagtcctg 600 

tatcagccct ttatcctcac acgcttttct acaatggcat tcaataaagt gcacgtgttt 660 

ctggtgctaa aaaaaaaa 678 

<210> 13 
<211> 1498 
<212> DNA 
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<213> Homo sapiens interleukin 1, beta (ILIB) 

<400> 13 
accaaacctc ttcgaggcac aaggcacaac aggctgctct gggattctct tcagccaatc 60 

ttcattgctc aagtgtctga agcagccatg gcagaagtac ctgagctcgc cagtgaaatg 120 

atggcttatt acagtggcaa tgaggatgac ttgttctttg aagctgatgg ccctaaacag 180 

atgaagtgct ccttccagga cctggacctc tgccctctgg atggcggcat ccagctacga 240 

atctccgacc accactacag caagggcttc aggcaggccg cgtcagttgt tgtggccatg 300 

gacaagctga ggaagatgct ggttccctgc ccacagacct tccaggagaa tgacctgagc 360 

accttctttc ccttcatctt tgaagaagaa cctatcttct tcgacacatg ggataacgag 420 

gcttatgtgc acgatgcacc tgtacgatca ctgaactgca cgctccggga ctcacagcaa 480 

aaaagcttgg tgatgtctgg tccatatgaa ctgaaagctc tccacctcca gggacaggat 540 

atggagcaac aagtggtgtt ctccatgtcc tttgtacaag gagaagaaag taatgacaaa 600 

atacctgtgg ccttgggcct caaggaaaag aatctgtacc tgtcctgcgt gttgaaagat 660 

gataagccca ctctacagct ggagagtgta gatcccaaaa attacccaaa gaagaagatg 720 

gaaaagcgat ttgtcttcaa caagatagaa atcaataaca agctggaatt tgagtctgcc 780 

cagttcccca actggtacat cagcacctct caagcagaaa acatgcccgt cttcctggga 840 

gggaccaaag gcggccagga tataactgac ttcaccatgc aatttgtgtc ttcctaaaga 900 

gagctgtacc cagagagtcc tgtgctgaat gtggactcaa tccctagggc tggcagaaag 960 

ggaacagaaa ggtttttgag tacggctata gcctggactt tcctgttgtc tacaccaatg 1020 

cccaactgcc tgccttaggg tagtgctaag aggatctcct gtccatcagc caggacagtc 1080 

agctctctcc tttcagggcc aatccccagc ccttttgttg agccaggcct ctctcacctc 1140 

tcctactcac ttaaagcccg cctgacagaa accacggcca catttggttc taagaaaccc 1200 

tctgtcattc gctcccacat tctgatgagc aaccgcttcc ctatttattt atttatttgt 1260 

ttgtttgttt tattcattgg tctaatttat tcaaaggggg caagaagtag cagtgtctgt 1320 

aaaagagcct agtttttaat agctatggaa tcaattcaat ttggactggt gtgctctctt 1380 

taaatcaagt cctttaatta agactgaaaa tatataagct cagattattt aaatgggaat 1440 

atttataaat gagcaaatat catactgttc aatggttctg aaataaactt cactgaag 1498 

<210> 14 
<211> 1794 
<212> DNA 
<213> Homo sapiens interleukin 1 receptor antagonist (ILIRN) 

<400> 14 
atttctttat aaaccacaac tctgggcccg caatggcagt ccactgcctt gctgcagtca 60 

cagaatggaa atctgcagag gcctccgcag tcacctaatc actctcctcc tcttcctgtt 120 

ccattcagag acgatctgcc gaccctctgg gagaaaatcc agcaagatgc aagccttcag 180 

aatctgggat gttaaccaga agaccttcta tctgaggaac aaccaactag ttgctggata 240 
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cttgcaagga ccaaatgtca atttagaaga aaagatagat gtggtaccca ttgagcctca 300 

tgctctgttc ttgggaatcc atggagggaa gatgtgcctg tcctgtgtca agtctggtga 360 

tgagaccaga ctccagctgg aggcagttaa catcactgac ctgagcgaga acagaaagca 420 

ggacaagcgc ttcgccttca tccgctcaga cagtggcccc accaccagtt ttgagtctgc 480 

cgcctgcccc ggttggttcc tctgcacagc gatggaagct gaccagcccg tcagcctcac 540 

caatatgcct gacgaaggcg tcatggtcac caaattctac ttccaggagg acgagtagta 600 

ctgcccaggc ctgcctgttc ccattcttgc atggcaagga ctgcagggac tgccagtccc 660 

cctgccccag ggctcccggc tatgggggca ctgaggacca gccattgagg ggtggaccct 720 

cagaaggcgt cacaacaacc tggtcacagg actctgcctc ctcttcaact gaccagcctc 780 

catgctgcct ccagaatggt ctttctaatg tgtgaatcag agcacagcag cccctgcaca 840 

aagcccttcc atgtcgcctc tgcattcagg atcaaacccc gaccacctgc ccaacctgct 900 

ctcctcttgc cactgcctct tcctccctca ttccaccttc ccatgccctg gatccatcag 960 

gccacttgat gacccccaac caagtggctc ccacaccctg ttttacaaaa aagaaaagac 1020 

cagtccatga gggaggtttt taagggtttg tggaaaatga aaattaggat ttcatgattt 1080 

ttttttttca gtccccgtga aggagagccc ttcatttgga gattatgttc tttcggggag 1140 

aggctgagga cttaaaatat tcctgcattt gtgaaatgat ggtgaaagta agtggtagct 1200 

tttcccttct ttttcttctt tttttgtgat gtcccaactt gtaaaaatta aaagttatgg 1260 

tactatgtta gccccataat tttttttttc cttttaaaac acttccataa tctggactcc 1320 

tctgtccagg cactgctgcc cagcctccaa gctccatctc cactccagat tttttacagc 1380 

tgcctgcagt actttacctc ctatcagaag tttctcagct cccaaggctc tgagcaaatg 1440 

tggctcctgg gggttctttc ttcctctgct gaaggaataa attgctcctt gacattgtag 1500 

agcttctggc acttggagac ttgtatgaaa gatggctgtg cctctgcctg tctcccccac 1560 

cgggctggga gctctgcaga gcaggaaaca tgactcgtat atgtctcagg tccctgcagg 1620 

gccaagcacc tagcctcgct cttggcaggt actcagcgaa tgaatgctgt atatgttggg 1680 

tgcaaagttc cctacttcct gtgacttcag ctctgtttta caataaaatc ttgaaaatgc 1740 

ctaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1794 

<210> 15 
<211> 1363 
<212> DNA 
<213> Homo sapiens leukocyte immunoglobulin-like receptor, subfamily A (with TM 
domain), member 5 (LILRA5) 

<400> 15 
atgcagctca gcctgggcta cacagccagg tgtcagatgt gtctctgctg atctgagtct 60 

gcctgtggca tggacctgca tcttccctga agcatctcca gggctgaaaa atcactgacc 120 

atggcaccat ggtctcatcc atctgcacag ctgcagccag tgggaggaga cgccgtgagc 180 

cctgccctca tggttctgct ctgcctcggg ctgagtctgg gccccaggac ccacgtgcag 240 
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gcagggaacc tctccaaagc caccctctgg gctgagccag gctctgtgat cagccggggg 300 

aactctgtga ccatccggtg tcaggggacc ctggaggccc aggaataccg tctggttaaa 360 

gagggaagcc cagaaccctg ggacacacag aacccactgg agcccaagaa caaggccaga 420 

ttctccatcc catccatgac agagcaccat gcagggagat accgctgtta ctactacagc 480 

cctgcaggct ggtcagagcc cagcgacccc ctggagctgg tggtgacagg attctacaac 540 

aaacccaccc tctcagccct gcccagtcct gtggtgacct caggagagaa cgtgaccctc 600 

cagtgtggct cacggctgag attcgacagg ttcattctga ctgaggaagg agaccacaag 660 

ctctcctgga ccttggactc acagctgacc cccagtgggc agttccaggc cctgttccct 720 

gtgggccctg tgacccccag ccacaggtgg atgctcagat gctatggctc tcgcaggcat 780 

atcctgcagg tatggtcaga acccagtgac ctcctggaga ttccggtctc aggagcagct 840 

gataacctca gtccgtcaca aaacaagtct gactctggga ctgcctcaca ccttcaggat 900 

tacgcagtag agaatctcat ccgcatgggc atggccggct tgatcctggt ggtccttggg 960 

attctgatat ttcaggattg gcacagccag agaagccccc aagctgcagc tggaaggtga 1020 

acagaagaga gaacaatgca ccattgaatg ctggagcctt ggaagcgaat ctgatggtcc 1080 

taggaggttc gggaagacca tctgaggcct atgccatctg gactgtctgc tggcaatttc 1140 

tttttttctt tcttttcttt tctttctttt tttttttttt tttttttttt gagatggagt 1200 

cttgctctgt caccaggctg gaatgcagtg gcgcaatctg ggctcactgc aacctccgcc 1260 

tctcgggttc aagtgattct cctgcctcag cctctggcaa tttctagagg gaggaatggg 1320 

tgtttgagtg cagagacact ggtctggggt gatccatgga gga 1363 

<210> 16 
<211> 1780 
<212> DNA 
<213> Homo sapiens leucine-rich alpha-2-glycoprotein 1 (LRGl) 

<400> 16 
gcagagctac catgtcctct tggagcagac agcgaccaaa aagcccaggg ggcattcaac 60 

cccatgtttc tagaactctg ttcctgctgc tgctgttggc agcctcagcc tggggggtca 120 

ccctgagccc caaagactgc caggtgttcc gctcagacca tggcagctcc atctcctgtc 180 

aaccacctgc cgaaatcccc ggctacctgc cagccgacac cgtgcacctg gccgtggaat 240 

tcttcaacct gacccacctg ccagccaacc tcctccaggg cgcctctaag ctccaagaat 300 

tgcacctctc cagcaatggg ctggaaagcc tctcgcccga attcctgcgg ccagtgccgc 360 

agctgagggt gctggatcta acccgaaacg ccctgaccgg gctgcccccg ggcctcttcc 420 

aggcctcagc caccctggac accctggtat tgaaagaaaa ccagctggag gtcctggagg 480 

tctcgtggct acacggcctg aaagctctgg ggcatctgga cctgtctggg aaccgcctcc 540 

ggaaactgcc ccccgggctg ctggccaact tcaccctcct gcgcaccctt gaccttgggg 600 

agaaccagtt ggagaccttg ccacctgacc tcctgagggg tccgctgcaa ttagaacggc 660 

tacatctaga aggcaacaaa ttgcaagtac tgggaaaaga tctcctcttg 
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acctgcgcta cctcttcctg aacggcaaca agctggccag ggtggcagcc ggtgccttcc 780 

agggcctgcg gcagctggac atgctggacc tctccaataa ctcactggcc agcgtgcccg 840 

aggggctctg ggcatcccta gggcagccaa actgggacat gcgggatggc ttcgacatct 900 

ccggcaaccc ctggatctgt gaccagaacc tgagcgacct ctatcgttgg cttcaggccc 960 

aaaaagacaa gatgttttcc cagaatgaca cgcgctgtgc tgggcctgaa gccgtgaagg 1020 

gccagacgct cctggcagtg gccaagtccc agtgagacca ggggcttggg ttgagggtgg 1080 

ggggtctggt agaacactgc aacccgctta acaaataatc ctgcctttgg ccgggtgcgg 1140 

gggctcacgc ctgtaatccc agcactttgg gaggcccagg tgggcggatc acgaggtcag 1200 

gagatcgaga ccatcttggc taacatggtg aaaccctgtc tctactaaaa atataaaaaa 1260 

ttagccaggc gtggtggtgg gcacctgtag tcccagcaac tcgggaggct gaggcaggag 1320 

aatggcgtga acttgggagg cggagcttgc ggtgagccaa gatcgtgcca ctgcactcta 1380 

gcctgggcga cagagcaaga ctgtctcaaa aaaattaaaa ttaaaattaa aaacaaataa 1440 

tcctgccttt tacaggtgaa actcggggct gtccatagcg gctgggaccc cgtttcatcc 1500 

atccatgctt cctagaacac acgatgggct ttccttaccc atgcccaagg tgtgccctcc 1560 

gtctggaatg ccgttccctg tttcccagat ctcttgaact ctgggttctc ccagcccctt 1620 

gtccttcctt ccagctgagc cctggccaca ctggggctgc ctttctctga ctctgtcttc 1680 

cccaagtcag ggggctctct gagtgcaggg tctgatgctg agtcccactt agcttggggt 1740 

cagaaccaag gggtttaata aataaccctt gaaaactgga 1780 

<210> 17 
<211> 4107 
<212> DNA 
<213> Homo sapiens myeloid cell leukemia sequence 1 (BCL2-related) (MCLl) 

<400> 17 
gcgcaaccct ccggaagctg ccgccccttt ccccttttat gggaatactt tttttaaaaa 60 

aaaagagttc gctggcgcca ccccgtagga ctggccgccc taaaaccgtg ataaaggagc 120 

tgctcgccac ttctcacttc cgcttccttc cagtaaggag tcggggtctt ccccagtttt 180 

ctcagccagg cggcggcggc gactggcaat gtttggcctc aaaagaaacg cggtaatcgg 240 

actcaacctc tactgtgggg gggccggctt gggggccggc agcggcggcg ccacccgccc 300 

gggagggcga cttttggcta cggagaagga ggcctcggcc cggcgagaga tagggggagg 360 

ggaggccggc gcggtgattg gcggaagcgc cggcgcaagc cccccgtcca ccctcacgcc 420 

agactcccgg agggtcgcgc ggccgccgcc cattggcgcc gaggtccccg acgtcaccgc 480 

gacccccgcg aggctgcttt tcttcgcgcc cacccgccgc gcggcgccgc ttgaggagat 540 

ggaagccccg gccgctgacg ccatcatgtc gcccgaagag gagctggacg ggtacgagcc 600 

ggagcctctc gggaagcggc cggctgtcct gccgctgctg gagttggtcg gggaatctgg 660 

taataacacc agtacggacg ggtcactacc ctcgacgccg ccgccagcag aggaggagga 720 
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ggacgagttg taccggcagt cgctggagat tatctctcgg taccttcggg agcaggccac 780 

cggcgccaag gacacaaagc caatgggcag gtctggggcc accagcagga aggcgctgga 840 

gaccttacga cgggttgggg atggcgtgca gcgcaaccac gagacggcct tccaaggcat 900 

gcttcggaaa ctggacatca aaaacgaaga cgatgtgaaa tcgttgtctc gagtgatgat 960 

ccatgttttc agcgacggcg taacaaactg gggcaggatt gtgactctca tttcttttgg 1020 

tgcctttgtg gctaaacact tgaagaccat aaaccaagaa agctgcatcg aaccattagc 1080 

agaaagtatc acagacgttc tcgtaaggac aaaacgggac tggctagtta aacaaagagg 1140 

ctgggatggg tttgtggagt tcttccatgt agaggaccta gaaggtggca tcaggaatgt 1200 

gctgctggct tttgcaggtg ttgctggagt aggagctggt ttggcatatc taataagata 1260 

gccttactgt aagtgcaata gttgactttt aaccaaccac caccaccacc aaaaccagtt 1320 

tatgcagttg gactccaagc tgtaacttcc tagagttgca ccctagcaac ctagccagaa 1380 

aagcaagtgg caagaggatt atggctaaca agaataaata catgggaaga gtgctcccca 1440 

ttgattgaag agtcactgtc tgaaagaagc aaagttcagt ttcagcaaca aacaaacttt 1500 

gtttgggaag ctatggagga ggacttttag atttagtgaa gatggtaggg tggaaagact 1560 

taatttcctt gttgagaaca ggaaagtggc cagtagccag gcaagtcata gaattgatta 1620 

cccgccgaat tcattaattt actgtagtgt taagagaagc actaagaatg ccagtgacct 1680 

gtgtaaaagt tacaagtaat agaactatga ctgtaagcct cagtactgta caagggaagc 1740 

ttttcctctc tctaattagc tttcccagta tacttcttag aaagtccaag tgttcaggac 1800 

ttttatacct gttatacttt ggcttggttt ccatgattct tactttatta gcctagttta 1860 

tcaccaataa tacttgacgg aaggctcagt aattagttat gaatatggat atcctcaatt 1920 

cttaagacag cttgtaaatg tatttgtaaa aattgtatat atttttacag aaagtctatt 1980 

tctttgaaac gaaggaagta tcgaatttac attagttttt ttcataccct tttgaacttt 2040 

gcaacttccg taattaggaa cctgtttctt acagcttttc tatgctaaac tttgttctgt 2100 

tcagttctag agtgtataca gaacgaattg atgtgtaact gtatgcagac tggttgtagt 2160 

ggaacaaatc tgataactat gcaggtttaa attttcttat ctgattttgg taagtattcc 2220 

ttagataggt ttttctttga aaacctggga ttgagaggtt gatgaatgga aattctttca 2280 

cttcattata tgcaagtttt caataattag gtctaagtgg agttttaagg ttactgatga 2340 

cttacaaata atgggctctg attgggcaat actcatttga gttccttcca tttgacctaa 2400 

tttaactggt gaaatttaaa gtgaattcat gggctcatct ttaaagcttt tactaaaaga 2460 

ttttcagctg aatggaactc attagctgtg tgcatataaa aagatcacat caggtggatg 2520 

gagagacatt tgatcccttg tttgcttaat aaattataaa atgatggctt ggaaaagcag 2580 

gctagtctaa ccatggtgct attattaggc ttgcttgtta cacacacagg tctaagccta 2640 

gtatgtcaat aaagcaaata cttactgttt tgtttctatt aatgattccc aaaccttgtt 2700 

gcaagttttt gcattggcat ctttggattt cagtcttgat gtttgttcta tcagacttaa 2760 
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ccttttattt cctgtccttc cttgaaattg ctgattgttc tgctccctct acagatattt 2820 

atatcaattc ctacagcttt cccctgccat ccctgaactc tttctagccc ttttagattt 2880 

tggcactgtg aaacccctgc tggaaacctg agtgaccctc cctccccacc aagagtccac 2940 

agacctttca tctttcacga acttgatcct gttagcaggt ggtaatacca tgggtgctgt 3000 

gacactaaca gtcattgaga ggtgggagga agtccctttt ccttggactg gtatcttttc 3060 

aactattgtt ttatcctgtc tttgggggca atgtgtcaaa agtcccctca ggaattttca 3120 

gaggaaagaa cattttatga ggctttctct aaagtttcct ttgtatagga gtatgctcac 3180 

ttaaatttac agaaagaggt gagctgtgtt aaacctcaga gtttaaaagc tactgataaa 3240 

ctgaagaaag tgtctatatt ggaactaggg tcatttgaaa gcttcagtct cggaacatga 3300 

cctttagtct gtggactcca tttaaaaata ggtatgaata agatgactaa gaatgtaatg 3360 

gggaagaact gccctgcctg cccatctcag agccataagg tcatctttgc tagagctatt 3420 

tttacctatg tatttatcgt tcttgatcat aagccgctta tttatatcat gtatctctaa 3480 

ggacctaaaa gcactttatg tagtttttaa ttaatcttaa gatctggtta cggtaactaa 3540 

aaaagcctgt ctgccaaatc cagtggaaac aagtgcatag atgtgaattg gtttttaggg 3600 

gccccacttc ccaattcatt aggtatgact gtggaaatac agacaaggat cttagttgat 3660 

attttgggct tggggcagtg agggcttagg acaccccaag tggtttggga aaggaggagg 3720 

ggagtggtgg gtttataggg ggaggaggag gcaggtggtc taagtgctga ctggctacgt 3780 

agttcgggca aatcctccaa aagggaaagg gaggatttgc ttagaaggat ggcgctccca 3840 

gtgactactt tttgacttct gtttgtctta cgcttctctc agggaaaaac atgcagtcct 3900 

ctagtgtttc atgtacattc tgtggggggt gaacaccttg gttctggtta aacagctgta 3960 

cttttgatag ctgtgccagg aagggttagg accaactaca aattaatgtt ggttgtcaaa 4020 

tgtagtgtgt ttccctaact ttctgttttt cctgagaaaa aaaaataaat cttttattca 4080 

aatacaggga aaaaaaaaaa aaaaaaa 4107 

<210> 18 
<211> 6551 
<212> DNA 
<213> Homo sapiens NLR family, apoptosis inhibitory protein (NAIP) 

<400> 18 
tggcacagat ctccagaaac ccttgtaatt tcctgagtga caggggtgat agaaacatct 60 

tttattagaa tacttggtct tggttcctga cacaagagct tctaagacct ttggaatctc 120 

caagtgataa gagtgtatga cagtgagcta actggtggct gggatccttt agacaacttc 180 

aggatggggg ctatcccctg aaagactaag gcatgattag aggtctggga tttgcagccc 240 

cacgcctcga cctccagaga gggtaaaagg gctggagatt gattaaccac cagttgccag 300 

tgatttaacc aatcatgcct aagtgatggc acctccatta aaaaataaac cacaggtttg 360 

gagagctttc ggtttggtta accccaacca cataccaaga aggcgatgca cctcaaactg 420 

catgaagaca aaaggtcctg tgctcacctg ggacccttct ggacgttgcc ctgtgtacct 480 
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cttcgactgc ctgttcatct acgacgaacc ccgggtattg accccagaca acaatgccac 540 

ttcatattgg ggacttcgtc tgggattcca aggtgcattc attgcaaagt tccttaaata 600 

ttttctcact gcttcctact aaaggacgga cagagcattt gttcttcagc cacatacttt 660 

ccttccactg gccagcattc tcctctatta gactagaact gtggataaac ctcagaaaat 720 

ggccacccag cagaaagcct ctgacgagag gatctcccag tttgatcaca atttgctgcc 780 

agagctgtct gctcttctgg gcctagatgc agttcagttg gcaaaggaac tagaagaaga 840 

ggagcagaag gagcgagcaa aaatgcagaa aggctacaac tctcaaatgc gcagtgaagc 900 

aaaaaggtta aagacttttg tgacttatga gccgtacagc tcatggatac cacaggagat 960 

ggcggccgct gggttttact tcactggggt aaaatctggg attcagtgct tctgctgtag 1020 

cctaatcctc tttggtgccg gcctcacgag actccccata gaagaccaca agaggtttca 1080 

tccagattgt gggttccttt tgaacaagga tgttggtaac attgccaagt acgacataag 1140 

ggtgaagaat ctgaagagca ggctgagagg aggtaaaatg aggtaccaag aagaggaggc 1200 

tagacttgcg tccttcagga actggccatt ttatgtccaa gggatatccc cttgtgtgct 1260 

ctcagaggct ggctttgtct ttacaggtaa acaggacacg gtacagtgtt tttcctgtgg 1320 

tggatgttta ggaaattggg aagaaggaga tgatccttgg aaggaacatg ccaaatggtt 1380 

ccccaaatgt gaatttcttc ggagtaagaa atcctcagag gaaattaccc agtatattca 1440 

aagctacaag ggatttgttg acataacggg agaacatttt gtgaattcct gggtccagag 1500 

agaattacct atggcatcag cttattgcaa tgacagcatc tttgcttacg aagaactacg 1560 

gctggactct tttaaggact ggccccggga atcagctgtg ggagttgcag cactggccaa 1620 

agcaggtctt ttctacacag gtataaagga catcgtccag tgcttttcct gtggagggtg 1680 

tttagagaaa tggcaggaag gtgatgaccc attagacgat cacaccagat gttttcccaa 1740 

ttgtccattt ctccaaaata tgaagtcctc tgcggaagtg actccagacc ttcagagccg 1800 

tggtgaactt tgtgaattac tggaaaccac aagtgaaagc aatcttgaag attcaatagc 1860 

agttggtcct atagtgccag aaatggcaca gggtgaagcc cagtggtttc aagaggcaaa 1920 

gaatctgaat gagcagctga gagcagctta taccagcgcc agtttccgcc acatgtcttt 1980 

gcttgatatc tcttccgatc tggccacgga ccacttgctg ggctgtgatc tgtctattgc 2040 

ttcaaaacac atcagcaaac ctgtgcaaga acctctggtg ctgcctgagg tctttggcaa 2100 

cttgaactct gtcatgtgtg tggagggtga agctggaagt ggaaagacgg tcctcctgaa 2160 

gaaaatagct tttctgtggg catctggatg ctgtcccctg ttaaacaggt tccagctggt 2220 

tttctacctc tcccttagtt ccaccagacc agacgagggg ctggccagta tcatctgtga 2280 

ccagctccta gagaaagaag gatctgttac tgaaatgtgc gtgaggaaca ttatccagca 2340 

gttaaagaat caggtcttat tccttttaga tgactacaaa gaaatatgtt caatccctca 2400 

agtcatagga aaactgattc aaaaaaacca cttatcccgg acctgcctat tgattgctgt 2460 

ccgtacaaac agggccaggg acatccgccg atacctagag accattctag agatcaaagc 2520 
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atttcccttt tataatactg tctgtatatt acggaagctc ttttcacata atatgactcg 2580 

tctgcgaaag tttatggttt actttggaaa gaaccaaagt ttgcagaaga tacagaaaac 2640 

tcctctcttt gtggcggcga tctgtgctca ttggtttcag tatccttttg acccatcctt 2700 

tgatgatgtg gctgttttca agtcctatat ggaacgcctt tccttaagga acaaagcgac 2760 

agctgaaatt ctcaaagcaa ctgtgtcctc ctgtggtgag ctggccttga aagggttttt 2820 

ttcatgttgc tttgagttta atgatgatga tctcgcagaa gcaggggttg atgaagatga 2880 

agatctaacc atgtgcttga tgagcaaatt tacagcccag agactaagac cattctaccg 2940 

gtttttaagt cctgccttcc aagaatttct tgcggggatg aggctgattg aactcctgga 3000 

ttcagatagg caggaacatc aagatttggg actgtatcat ttgaaacaaa tcaactcacc 3060 

catgatgact gtaagcgcct acaacaattt tttgaactat gtctccagcc tcccttcaac 3120 

aaaagcaggg cccaaaattg tgtctcattt gctccattta gtggataaca aagagtcatt 3180 

ggagaatata tctgaaaatg atgactactt aaagcaccag ccagaaattt cactgcagat 3240 

gcagttactt aggggattgt ggcaaatttg tccacaagct tacttttcaa tggtttcaga 3300 

acatttactg gttcttgccc tgaaaactgc ttatcaaagc aacactgttg ctgcgtgttc 3360 

tccatttgtt ttgcaattcc ttcaagggag aacactgact ttgggtgcgc ttaacttaca 3420 

gtactttttc gaccacccag aaagcttgtc attgttgagg agcatccact tcccaatacg 3480 

aggaaataag acatcaccca gagcacattt ttcagttctg gaaacatgtt ttgacaaatc 3540 

acaggtgcca actatagatc aggactatgc ttctgccttt gaacctatga atgaatggga 3600 

gcgaaattta gctgaaaaag aggataatgt aaagagctat atggatatgc agcgcagggc 3660 

atcaccagac cttagtactg gctattggaa actttctcca aagcagtaca agattccctg 3720 

tctagaagtc gatgtgaatg atattgatgt tgtaggccag gatatgcttg agattctaat 3780 

gacagttttc tcagcttcac agcgcatcga actccattta aaccacagca gaggctttat 3840 

agaaagcatc cgcccagctc ttgagctgtc taaggcctct gtcaccaagt gctccataag 3900 

caagttggaa ctcagcgcag ccgaacagga actgcttctc accctgcctt ccctggaatc 3960 

tcttgaagtc tcagggacaa tccagtcaca agaccaaatc tttcctaatc tggataagtt 4020 

cctgtgcctg aaagaactgt ctgtggatct ggagggcaat ataaatgttt tttcagtcat 4080 

tcctgaagaa tttccaaact tccaccatat ggagaaatta ttgatccaaa tttcagctga 4140 

gtatgatcct tccaaactag taaaattaat tcaaaattct ccaaaccttc atgttttcca 4200 

tctgaagtgt aacttctttt cggattttgg gtctctcatg actatgcttg tttcctgtaa 4260 

gaaactcaca gaaattaagt tttcggattc attttttcaa gccgtcccat ttgttgccag 4320 

tttgccaaat tttatttctc tgaagatatt aaatcttgaa ggccagcaat ttcctgatga 4380 

ggaaacatca gaaaaatttg cctacatttt aggttctctt agtaacctgg aagaattgat 4440 

ccttcctact ggggatggaa tttatcgagt ggccaaactg atcatccagc agtgtcagca 4500 

gcttcattgt ctccgagtcc tctcattttt caagactttg aatgatgaca gcgtggtgga 4560 
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aattgccaaa gtagcaatca gtggaggttt ccagaaactt gagaacctaa agctttcaat 4620 

caatcacaag attacagagg aaggatacag aaatttcttt caagcactgg acaacatgcc 4680 

aaacttgcag gagttggaca tctccaggca tttcacagag tgtatcaaag ctcaggccac 4740 

aacagtcaag tctttgagtc aatgtgtgtt acgactacca aggctcatta gactgaacat 4800 

gttaagttgg ctcttggatg cagatgatat tgcattgctt aatgtcatga aagaaagaca 4860 

tcctcaatct aagtacttaa ctattctcca gaaatggata ctgccgttct ctccaatcat 4920 

tcagaaataa aagattcagc taaaaactgc tgaatcaata atttgtcttg gggcatattg 4980 

aggatgtaaa aaaagttgtt gattaatgct aaaaaccaaa ttatccaaaa ttattttatt 5040 

aaatattgca tacaaaagaa aatgtgtaag gcttgctaaa aaacaaaaca aaacaaaaca 5100 

cagtcctgca tactcaccac caagctcaag aaataaatca tcaccaatac ctttgaggtc 5160 

cctgagtaat ccaccccagc taaaggcaaa cccttcaatc aagtttatac agcaaaccct 5220 

ccattgtcca tggtcaacag ggaaggggtt ggggacaggt ctgccaatct atctaaaagc 5280 

cacaatatgg aagaagtatt caatttatat aataaatggc taacttaacg gttgaatcac 5340 

tttcatacat ggatgaaacg ggtttaacac aggatccaca tgaatcttct gtgggccaag 5400 

agatgttcct taatccttgt agaacctgtt ttctatattg aactagcttt ggtacagtag 5460 

agttaactta ctttccattt atccactgcc aatataaaga ggaaacaggg gttagggaaa 5520 

aatgacttca ttccagaggc ttctcagagt tcaacatatg ctataattta gaattttctt 5580 

atgaatccac tctacttggg tagaaaatat tttatctcta gtgattgcat attatttcca 5640 

tatcatagta tttcatagta ttatatttga tatgagtgtc tatatcaatg tcagtgtcca 5700 

gaatttcgtt cctaccagtt aagtagtttt ctgaacggcc agaagaccat tcgaaattca 5760 

tgatactact ataagttggt aaacaaccat acttttatcc tcatttttat tctcactaag 5820 

aaaaaagtca actcccctcc ccttgcccaa gtatgaaata tagggacagt atgtatggtg 5880 

tggtctcatt tgtttagaaa accacttatg actgggtgcg gtggctcaca cctgtaatcc 5940 

cagcactttg ggaggctgag gcgggcgaat catttgaggt gaggaattcg agaccagcct 6000 

ggccagcatg gtgaaacccc atctctacta aaaatacaaa aattagccag gtgtggtggc 6060 

acatgcctgt agtcccagcc actagggcgg ctgagacgca agacttgctt gaacccggga 6120 

ggcagaggtt gcagtgagcc aagatggcgc cactgcattc cagcctgggc aacagagcaa 6180 

gaccctgtct gtctcaaaac aaaaaacaaa accacttata ttgctagcta cattaagaat 6240 

ttctgaatat gttactgagc ttgcttgtgg taaccattta taatatcaga aagtatatgt 6300 

acaccaaaac atgttgaaca tccatgttgt acaactgaaa tataaataat tttgtcaatt 6360 

atacctaaat aaaactggaa aaaaatttct ggaagtttat atctaaaaat gttaatagtg 6420 

cgtacctcta ggaagtgggc ctggaagcca ttcttacttt tcagtctctc ccattctgta 6480 

ctgttttttg ttttactttc gtgcctgcat tatttttcta tttaaaacaa aaataaatct 6540 

agtttagcac t 6551 
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<210> 19 
<211> 2104 
<212> DNA 
<213> Homo sapiens nuclear factor, interleukin 3 regulated (NFIL3) 

<400> 19 
acgtagcgcg gcgctcggaa ctgacctact aacacacatc tctccgcgcg gccacggcgc 60 

ccgcggaccc ggcgcgcccg cccgcctccc gcgccgcgcc ctcgccgccg cccgcctccc 120 

gccgcggccc cggaggcccg gcccggcccg agccccgagc gccggcggcc cgactcccgg 180 

ccgccccttt ctttctcctc gccggcccga gagcaggaac acgataacga aggaggccca 240 

acttcattca ataaggagcc tgacggattt atcccagacg gtagaacaaa aggaagaata 300 

ttgatggatt ttaaaccaga gtttttaaag agcttgagaa tacggggaaa ttaatttgtt 360 

ctcctacaca catagatagg gtaaggttgt ttctgatgca gctgagaaaa atgcagaccg 420 

tcaaaaagga gcaggcgtct cttgatgcca gtagcaatgt ggacaagatg atggtcctta 480 

attctgcttt aacggaagtg tcagaagact ccacaacagg tgaggagctg cttctcagtg 540 

aaggaagtgt ggggaagaac aaatcttctg catgtcggag gaaacgggaa ttcattcctg 600 

atgaaaagaa agatgctatg tattgggaaa aaaggcggaa aaataatgaa gctgccaaaa 660 

gatctcgtga gaagcgtcga ctgaatgacc tggttttaga gaacaaacta attgcactgg 720 

gagaagaaaa cgccacttta aaagctgagc tgctttcact aaaattaaag tttggtttaa 780 

ttagctccac agcatatgct caagagattc agaaactcag taattctaca gctgtgtact 840 

ttcaagatta ccagacttcc aaatccaatg tgagttcatt tgtggacgag cacgaaccct 900 

cgatggtgtc aagtagttgt atttctgtca ttaaacactc tccacaaagc tcgctgtccg 960 

atgtttcaga agtgtcctca gtagaacaca cgcaggagag ctctgtgcag ggaagctgca 1020 

gaagtcctga aaacaagttc cagattatca agcaagagcc gatggaatta gagagctaca 1080 

caagggagcc aagagatgac cgaggctctt acacagcgtc catctatcaa aactatatgg 1140 

ggaattcttt ctctgggtac tcacactctc ccccactact gcaagtcaac cgatcctcca 1200 

gcaactcccc gagaacgtcg gaaactgatg atggtgtggt aggaaagtca tctgatggag 1260 

aagacgagca acaggtcccc aagggcccca tccattctcc agttgaactc aagcatgtgc 1320 

atgcaactgt ggttaaagtt ccagaagtga attcctctgc cttgccacac aagctccgga 1380 

tcaaagccaa agccatgcag atcaaagtag aagcctttga taatgaattt gaggccacgc 1440 

aaaaactttc ctcacctatt gacatgacat ctaaaagaca tttcgaactc gaaaagcata 1500 

gtgccccaag tatggtacat tcttctctta ctcctttctc agtgcaagtg actaacattc 1560 

aagattggtc tctcaaatcg gagcactggc atcaaaaaga actgagtggc aaaactcaga 1620 

atagtttcaa aactggagtt gttgaaatga aagacagtgg ctacaaagtt tctgacccag 1680 

agaacttgta tttgaagcag gggatagcaa acttatctgc agaggttgtc tcactcaaga 1740 

gacttatagc cacacaacca atctctgctt cagactctgg gtaaattact actgagtaag 1800 
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agctgggcat ttagaaagat gtcatttgca atagagcagt ccattttgta ttatgctgaa 1860 

ttttcactgg acctgtgatg tcatttcact gtgatgtgca catgttgtct gtttggtgtc 1920 

tttttgtgca cagattatga tgaagattag attgtgttat cactctgcct gtgtatagtc 1980 

agatagtcca tgcgaaggct gtatatattg aacattattt ttgttgttct attataaagt 2040 

gtgtaagtta ccagtttcaa taaaggattg gtgacaaaca cagaaaaaaa aaaaaaaaaa 2100 

aaaa 2104 

<210> 20 
<211> 1782 
<212> DNA 
<213> Homo sapiens 51-nucleotidase, cytosolic III (NT5C3) 

<400> 20 
cgtgatgctc tgggatcccg cgcttccgag actcgcagtc tacgcgagct gcctgttttt 60 

ttcctgcttg gacgcgcatg agggccccgt ccatggaccg cgcggccgtg gcgagggtgg 120 

gcgcggtagc gagcgccagc gtgtgcgccc tggtggcggg ggtggtgctg gctcagtaca 180 

tattcacctt gaagaggaag acggggcgga agaccaagat catcgagatg aagattggat 240 

aaccaagaaa tgactaatca agagtctgcc gtacatgtga aaatgatgcc agaattccag 300 

aaaagttcag ttcgaatcaa gaaccctaca agagtagaag aaattatctg tggtcttatc 360 

aaaggaggag ctgccaaact tcagataata acggactttg atatgacact cagtagattt 420 

tcatataaag ggaaaagatg cccaacatgt cataatatca ttgacaactg taagctggtt 480 

acagatgaat gtagaaaaaa gttattgcaa ctaaaggaaa aatattacgc tattgaagtt 540 

gatcctgttc ttactgtaga agagaagtac ccttatatgg tggaatggta tactaaatca 600 

catggtttgc ttgttcagca agctttacca aaagctaaac ttaaagaaat tgtggcagaa 660 

tctgacgtta tgctcaaaga aggatatgag aatttctttg ataagctcca acaacatagc 720 

atccccgtgt tcatattttc ggctggaatc ggcgatgtac tagaggaagt tattcgtcaa 780 

gctggtgttt atcatcccaa tgtcaaagtt gtgtccaatt ttatggattt tgatgaaact 840 

ggggtgctca aaggatttaa aggagaacta attcatgtat ttaacaaaca tgatggtgcc 900 

ttgaggaata cagaatattt caatcaacta aaagacaata gtaacataat tcttctggga 960 

gactcccaag gagacttaag aatggcagat ggagtggcca atgttgagca cattctgaaa 1020 

attggatatc taaatgatag agtggatgag cttttagaaa agtacatgga ctcttatgat 1080 

attgttttag tacaagatga atcattagaa gtagccaact ctattttaca gaagattcta 1140 

taaacaagca ttctccaaga agacctctct cctgtgggtg caattgaact gttcatccgt 1200 

tcatcttgct gagagactta tttataatat atccttactc tcgaagtgtt ccctttgtat 1260 

aactgaagta ttttcagata tggtgaatgc attgactgga agctcctttt ctccacctct 1320 

ctcaacacac tcctcaccgt atcttttaac ccatttaaaa aaaaaaaaaa gctaaaatta 1380 

gaaaaataac tccctacttt tccaaagtga attttgtagt ttaatgttat catgcagctt 1440 

ttgaggagtc ttttacactg ggaaagtttg tagaaatttt aaaataagtt ttatgaaatg 1500 
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gtgaaataat atgcatgatt ttaagtattg ccatttttgt aatttgggtt attatgctga 1560 

tggtatcacc atctcttgaa attgtgttag gtttggttat tttgtctggg gaaaaaatat 1620 

ttactggaaa agactagcag ttagtgttgg aaaaacctgg tggtgtttac aatgttgcta 1680 

atcattacaa aacattctat attgaagcac tgataataaa tatgaaatgc aaaacctttt 1740 

taattctatg gtcaaaacta aaaaaaaaaa aaaaaaaaaa aa 1782 

<210> 21 
<211> 4224 
<212> DNA 
<213> Homo sapiens 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 3 
(PFKFB3) 

<400> 21 
ctttcccctc cctcgcccgc cccgccgccc gcaggcgccc cgagtcgcgg ggctgccgct 60 

tggacgtcgt cctgtctggg tgtcgcgggc cggccccgcg gggagcgccc ccggcgcgat 120 

gcccttcagg aaagcctgtg ggccaaagct gaccaactcc cccaccgtca tcgtcatggt 180 

gggcctcccc gcccggggca agacctacat ctccaagaag ctgactcgct acctcaactg 240 

gattggcgtc cccacaaaag tgttcaacgt cggggagtat cgccgggagg ctgtgaagca 300 

gtacagctcc tacaacttct tccgccccga caatgaggaa gccatgaaag tccggaagca 360 

atgtgcctta gctgccttga gagatgtcaa aagctacctg gcgaaagaag ggggacaaat 420 

tgcggttttc gatgccacca atactactag agagaggaga cacatgatcc ttcattttgc 480 

caaagaaaat gactttaagg cgtttttcat cgagtcggtg tgcgacgacc ctacagttgt 540 

ggcctccaat atcatggaag ttaaaatctc cagcccggat tacaaagact gcaactcggc 600 

agaagccatg gacgacttca tgaagaggat cagttgctat gaagccagct accagcccct 660 

cgaccccgac aaatgcgaca gggacttgtc gctgatcaag gtgattgacg tgggccggag 720 

gttcctggtg aaccgggtgc aggaccacat ccagagccgc atcgtgtact acctgatgaa 780 

catccacgtg cagccgcgta ccatctacct gtgccggcac ggcgagaacg agcacaacct 840 

ccagggccgc atcgggggcg actcaggcct gtccagccgg ggcaagaagt ttgccagtgc 900 

tctgagcaag ttcgtggagg agcagaacct gaaggacctg cgcgtgtgga ccagccagct 960 

gaagagcacc atccagacgg ccgaggcgct gcggctgccc tacgagcagt ggaaggcgct 1020 

caatgagatc gacgcgggcg tctgtgagga gctgacctac gaggagatca gggacaccta 1080 

ccctgaggag tatgcgctgc gggagcagga caagtactat taccgctacc ccaccgggga 1140 

gtcctaccag gacctggtcc agcgcttgga gccagtgatc atggagctgg agcggcagga 1200 

gaatgtgctg gtcatctgcc accaggccgt cctgcgctgc ctgcttgcct acttcctgga 1260 

taagagtgca gaggagatgc cctacctgaa atgccctctt cacaccgtcc tgaaactgac 1320 

gcctgtcgct tatggctgcc gtgtggaatc catctacctg aacgtggagt ccgtctgcac 1380 

acaccgggag aggtcagagg atgcaaagaa gggacctaac ccgctcatga gacgcaatag 1440 

tgtcaccccg ctagccagcc ccgaacccac caaaaagcct cgcatcaaca gctttgagga 1500 
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gcatgtggcc tccacctcgg ccgccctgcc cagctgcctg cccccggagg tgcccacgca 1560 

gctgcctgga caaaacatga aaggctcccg gagcagcgct gactcctcca ggaaacactg 1620 

aggcagacgt gtcggttcca ttccatttcc atttctgcag cttagcttgt gtcctgccct 1680 

ccgcccgagg caaaacgtat cctgaggact tcttccggag agggtggggt ggagcagcgg 1740 

gggagccttg gccgaagaga accatgcttg gcaccgtctg tgtcccctcg gccgctggac 1800 

accagaaagc cacgtgggtc cctggcgccc tgcctttagc cgtggggccc ccacctccac 1860 

tctctgggtt tcctaggaat gtccagcctc ggagaccttc acaaagcctt gggagggtga 1920 

tgagtgctgg tcctgacagg aggccgctgg ggacactgtg ctgttttgtt tcgtttctgt 1980 

gatctcccgg cacgtttgga gctgggaaga ccacactggt ggcagaatcc taaaattaaa 2040 

ggaggcaggc tcctagttgc tgaaagttaa ggaatgtgta aaacctccac gtgactgttt 2100 

ggtgcatctt gacctgggaa gacgcctcat gggaacgaac ttggacaggt gttgggttga 2160 

ggcctcttct gcaggaagtc cctgagctga gacgcaagtt ggctgggtgg tccgcaccct 2220 

ggctctcctg caggtccaca caccttccag gcctgtggcc tgcctccaaa gatgtgcaag 2280 

ggcaggctgg ctgcacgggg agagggaagt attttgccga aatatgagaa ctggggcctc 2340 

ctgctcccag ggagctccag ggcccctctc tcctcccacc tggacttggg gggaactgag 2400 

aaacactttc ctggagctgc tggcttttgc acttttttga tggcagaagt gtgacctgag 2460 

agtcccacct tctcttcagg aacgtagatg ttggggtgtc ttgccctggg gggcttggaa 2520 

cctctgaagg tggggagcgg aacacctggc atccttcccc agcacttgca ttaccgtccc 2580 

tgctcttccc aggtggggac agtggcccaa gcaaggcctc actcgcagcc acttcttcaa 2640 

gagctgcctg cacactgtct tggagcatct gccttgtgcc tggcactctg ccggtgcctt 2700 

gggaaggtcg gaagagtgga ctttgtcctg gccttccctt catggcgtct atgacacttt 2760 

tgtggtgatg gaaagcatgg gacctgtcgt ctcagcctgt tggtttctcc tcattgcctc 2820 

aaaccctggg gtaggtggga cggggggtct cgtgcccaga tgaaaccatt tggaaactcg 2880 

gcagcagagt ttgtccaaat gacccttttc aggatgtctc aaagcttgtg ccaaaggtca 2940 

cttttctttc ctgccttctg ctgtgagccc tgagatcctc ctcccagctc aagggacagg 3000 

tcctgggtga gggtgggaga tttagacacc tgaaactggg cgtggagaga agagccgttg 3060 

ctgtttgttt tttgggaaga gcttttaaag aatgcatgtt tttttcctgg ttggaattga 3120 

gtaggaactg aggctgtgct tcaggtatgg tacaatcaag tgggggattt tcatgctgaa 3180 

ccattcaagc cctccccgcc cgttgcaccc actttggctg gcgtctgctg gagaggatgt 3240 

ctctgtccgc attcccgtgc agctccaggc tcgcgcagtt ttctctctct ccctggatgt 3300 

tgagtctcat cagaatatgt gggtaggggg tggacgtgca cgggtgcatg attgtgctta 3360 

acttggttgt atttttcgat ttgacatgga aggcctgttg ctttgctctt gagaatagtt 3420 

tctcgtgtcc ccctcgcagg cctcattctt tgaacatcga ctctgaagtt tgatacagat 3480 

aggggcttga tagctgtggt cccctctccc ctctgactac ctaaaatcaa tacctaaata 3540 
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cagaagcctt ggtctaacac gggactttta gtttgcgaag ggcctagata gggagagagg 3600 

taacatgaat ctggacaggg agggagatac tatagaaagg agaacactgc ctactttgca 3660 

agccagtgac ctgccttttg aggggacatt ggacgggggc cgggggcggg ggttgggttt 3720 

gagctacagt catgaacttt tggcgtctac tgattcctcc aactctccac cccacaaaat 3780 

aacggggacc aatattttta actttgccta tttgtttttg ggtgagtttc ccccctcctt 3840 

attctgtcct gagaccacgg gcaaagctct tcattttgag agagaagaaa aactgtttgg 3900 

aaccacacca atgatatttt tctttgtaat acttgaaatt tattttttta ttattttgat 3960 

agcagatgtg ctatttattt atttaatatg tataaggagc ctaaacaata gaaagctgta 4020 

gagattgggt ttcattgtta attggtttgg gagcctccta tgtgtgactt atgacttctc 4080 

tgtgttctgt gtatttgtct gaattaatga cctgggatat aaagctatgc tagctttcaa 4140 

acaggagatg cctttcagaa atttgtatat tttgcagttg ccagaccaat aaaatacctg 4200 

gttgaaatac atggacgaag taaa 4224 

<210> 22 
<211> 2228 
<212> DNA 
<213> Homo sapiens phospholipid scramblase 1 (PLSCRl) 

<400> 22 
caccggacaa acgtctctgg agtctctcca atgagcaaga aagcaagtcg ggggtagggg 60 

aggggcctca caccaggggg tgggcgcagt ccctcctcca gctccttcac cctccagtag 120 

tctcgtgggt ccccgagcgc cagcgcggga accgggaaaa ggaaaccgtg ttgtgtacgt 180 

aagattcagg aaacgaaacc aggagccgcg ggtgttggcg caaaggttac tcccagaccc 240 

ttttccggct gacttctgag aaggttgcgc agcagctgtg cccggcagtc tagaggcgca 300 

gaagaggaag ccatcgcctg gccccggctc tctggacctt gtctcgctcg ggagcggaaa 360 

cagcggcagc cagagaactg ttttaatcat ggacaaacaa aactcacaga tgaatgcttc 420 

tcacccggaa acaaacttgc cagttgggta tcctcctcag tatccaccga cagcattcca 480 

aggacctcca ggatatagtg gctaccctgg gccccaggtc agctacccac ccccaccagc 540 

cggccattca ggtcctggcc cagctggctt tcctgtccca aatcagccag tgtataatca 600 

gccagtatat aatcagccag ttggagctgc aggggtacca tggatgccag cgccacagcc 660 

tccattaaac tgtccacctg gattagaata tttaagtcag atagatcaga tactgattca 720 

tcagcaaatt gaacttctgg aagttttaac aggttttgaa actaataaca aatatgaaat 780 

taagaacagc tttggacaga gggtttactt tgcagcggaa gatactgatt gctgtacccg 840 

aaattgctgt gggccatcta gaccttttac cttgaggatt attgataata tgggtcaaga 900 

agtcataact ctggagagac cactaagatg tagcagctgt tgttgtccct gctgccttca 960 

ggagatagaa atccaagctc ctcctggtgt accaataggt tatgttattc agacttggca 1020 

cccatgtcta ccaaagttta caattcaaaa tgagaaaaga gaggatgtac taaaaataag 1080 
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gctgttgtgg agatgttgat tttgagatta aatctcttga 1140 

tgaacagtgt gtggttggca aaatttccaa gcactggact ggaattttga gagaggcatt 1200 

tacagacgct gataactttg gaatccagtt ccctttagac cttgatgtta aaatgaaagc 1260 

tgtaatgatt ggtgcctgtt tcctcattga cttcatgttt tttgaaagca ctggcagcca 1320 

ggaacaaaaa tcaggagtgt ggtagtggat tagtgaaagt ctcctcagga aatctgaagt 1380 

ctgtatattg attgagacta tctaaactca tacctgtatg aattaagctg taaggcctgt 1440 

agctctggtt gtatactttt gcttttcaaa ttatagttta tcttctgtat aactgattta 1500 

taaaggtttt tgtacatttt ttaatactca ttgtcaattt gagaaaaagg acatatgagt 1560 

ttttgcattt attaatgaaa cttcctttga aaaactgctt tgaattatga tctctgattc 1620 

attgtccatt ttactaccaa atattaacta aggccttatt aatttttata taaattatat 1680 

cttgtcctat taaatctagt tacaatttat ttcatgcata agagctaatg ttattttgca 1740 

aatgccatat attcaaaaaa gctcaaagat aattttcttt actattatgt tcaaataata 1800 

ttcaatatgc atattatctt taaaaagtta aatgtttttt taatcttcaa gaaatcatgc 1860 

tacacttaac ttctcctaga agctaatcta taccataata ttttcatatt cacaagatat 1920 

taaattacca attttcaaat tattgttagt aaagaacaaa atgattctct cccaaagaaa 1980 

gacacatttt aaatactcct tcactctaaa actctggtat tataactttt gaaagttaat 2040 

atttctacat gaaatgttta gctcttacac tctatccttc ctagaaaatg gtaattgaga 2100 

ttactcagat attaattaaa tacaatatca tatatatatt cacagagtat aaacctaaat 2160 

aatgatctat tagattcaaa tatttgaaat aaaaacttga tttttttgta aaaaaaaaaa 2220 

aaaaaaaa 2228 

<210> 23 
<211> 1550 
<212> DNA 
<213> Homo sapiens prokineticin 2 (PROK2) 

<400> 23 
gccggcgtga gtcacggcgg ggctagcctt tataacggcc cggaggctcg cgggagccgc 60 

cgcgcccgtc cgcccgccgc tccgcgctcc acccagcgca cccgggcccc gcgcccccaa 120 

ctgcctccgg cggccgccca gtcccgaggg cgccatgagg agcctgtgct gcgccccact 180 

cctgctcctc ttgctgctgc cgccgctgct gctcacgccc cgcgctgggg acgccgccgt 240 

gatcaccggg gcttgtgaca aggactccca atgtggtgga ggcatgtgct gtgctgtcag 300 

tatctgggtc aagagcataa ggatttgcac acctatgggc aaactgggag acagctgcca 360 

tccactgact cgtaaagttc cattttttgg gcggaggatg catcacactt gcccatgtct 420 

gccaggcttg gcctgtttac ggacttcatt taaccgattt atttgtttag cccaaaagta 480 

atcgctctgg agtagaaacc aaatgtgaat agccacatct tacctgtaaa gtcttacttg 540 

tgattgtgcc aaacaaaaaa tgtgccagaa agaaatgctc ttgcttcctc aactttccaa 600 

gtaacatttt tatctttgat ttgtaaatga tttttttttt tttttatcga 
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tacttttgga tagaaatatg aagtgtaagg cattatggaa ctggttctta tttccctgtt 720 

tgtgttttgg tttgatttgg cttttttctt aaatgtcaaa aacgtaccca ttttcacaaa 780 

aatgaggaaa ataagaattt gatattttgt tagaaaaact tttttttttt tttctcacca 840 

ccccaagccc catttgtgcc ctgccacaca aatacaccta cagcttttgg tcccttgcct 900 

cttccacctc aaagaatttc aaggctctta ccttacttta tttttgtcca tttctcttcc 960 

ctcctcttgc attttaaagt ggagggtttg tctctttgag tttgatggca gaatcactga 1020 

tgggaatcca gctttttgct ggcatttaaa tagtgaaaag agtgtatatg tgaacttgac 1080 

actccaaact cctgtcatgg cacggaagct aggagtgctg ctggaccctt cctaaacctg 1140 

tcactcaaga ggacttcagc tctgctgttg ggctggtgtg tggacagaag gaatggaaag 1200 

ccaaattaat ttagtccaga tttctaggtt tgggtttttc taaaaataaa agattacatt 1260 

tacttctttt actttttata aagttttttt tccttagtct cctacttaga gatattctag 1320 

aaaatgtcac ttgaagagga agtatttatt ttaatctggc acaacactaa ttaccatttt 1380 

taaagcagta ttaagttgta atttaaacct tgtttgtaac tgaaaggtcg attgtaatgg 1440 

attgccgttt gtacctgtat cagtattgct gtgtaaaaat tctgtatcag aataataaca 1500 

gtactgtata tcatttgatt tattttaata ttatatcctt atttttgtca 1550 

<210> 24 
<211> 1632 
<212> DNA 
<213> Homo sapiens RAB24, member RAS oncogene family (RAB24) 

<400> 24 
gaccttgcgg ccccgccccc tcgccctcta gccccctccc gcgggagtcg cggcgctgcg 60 

ggtaggagcc gggttgcggg agaccccagg ttcggttggg attcccagcc agaacggagc 120 

ttaagccggg caggcgagcg aatgacggag tagcgagctg cacggcggcg tgctgcgctg 180 

ttgaggacgc tgtcccgcgc gctcccaggc cgccccgagg cttggggtct tcgaaggata 240 

atcggcgccc ggggccgaac agcgggggca cacggggcgc tgccgaagtg caaggccacg 300 

gccagagctc gagcccgacg cgctgtctgg agtcgtaggt tggcgccgtt tggggtcggg 360 

gtctgaggct tgggcgctgc ctgggccgag cggagatcgg ggtttgcctc ccgtccccgc 420 

tcaggaccct gacgtggctg aagcggcccc gggagcatga gcgggcagcg cgtggacgtc 480 

aaggtggtga tgctgggcaa ggagtacgtg ggcaagacta gcctggtgga gcgctacgtg 540 

cacgaccgct ttctggtggg gccttatcag aacaccatcg gggccgcctt cgtggccaag 600 

gtgatgtcgg tcggagaccg gactgtgaca ttaggtattt gggacacagc aggctctgag 660 

cgctatgagg ccatgagtag aatctactat cggggtgcca aggctgccat cgtctgctat 720 

gacctcacag acagcagcag ctttgagcga gcaaagttct gggtgaagga actgcgcagc 780 

ctagaggagg gctgccaaat ctacttatgt ggcaccaaga gtgacctgct ggaagaagac 840 

cggaggcgtc gacgtgtgga cttccacgac gtccaggact atgcagacaa tatcaaagct 900 
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cagctctttg aaacatccag caagacaggc cagagtgtgg acgagctctt ccagaaagtg 960 

gcagaggatt acgtcagtgt ggctgccttc caggtgatga cagaggacaa gggcgtggat 1020 

ctgggccaga agccaaaccc ctacttctac agctgttgtc atcactgagt cagcactcac 1080 

ctggcctggg ggaattaaag gaattccccg taagggctgg acccagctcc tttctgggct 1140 

tgggtagtca aatgtctgag ctaccccagg tcctcatgtc agcagagtgg cgcctgcctg 1200 

tgctggccca tggaacggag acagcattgg gctgactgtg ggcatgagga gggataaggc 1260 

tgatttggac cccaggcttc tgccctggac agcacttgtg tctgcagatt atttaagtgg 1320 

cttttgatct gtaaataaaa tcagtgcact gtgcatcaca cccagcccct ttccctgctg 1380 

tgtggattag gtgtcaagac acctagttct tcctggggcc acccggctgg cctcactgct 1440 

tatattaagg ctcctcccaa ctctcatttt cctttggaaa acaagacttt tttccccatg 1500 

gttaccgctg agatactggg gctgtagtag tataaaagct cacagttcct tctgagtgct 1560 

gaaaagagtg catgagttgc ttcgaaataa aagggtcaag cattcctacc tgagacaggt 1620 

taaaaaaaaa aa 1632 

<210> 25 
<211> 466 
<212> DNA 
<213> Homo sapiens S100 calcium binding protein A12 (S100A12) 

<400> 25 
accactgctg gctttttgct gtagctccac attcctgtgc attgaggggt taacattagg 60 

ctgggaagat gacaaaactt gaagagcatc tggagggaat tgtcaatatc ttccaccaat 120 

actcagttcg gaaggggcat tttgacaccc tctctaaggg tgagctgaag cagctgctta 180 

caaaggagct tgcaaacacc atcaagaata tcaaagataa agctgtcatt gatgaaatat 240 

tccaaggcct ggatgctaat caagatgaac aggtcgactt tcaagaattc atatccctgg 300 

tagccattgc gctgaaggct gcccattacc acacccacaa agagtaggta gctctctgaa 360 

ggctttttac ccagcaatgt cctcaatgag ggtcttttct ttccctcacc aaaacccagc 420 

cttgcccgtg gggagtaaga gttaataaac acactcacga aaagtt 466 

<210> 26 
<211> 2442 
<212> DNA 
<213> Homo sapiens selectin L (SELL) 

<400> 26 
aggaggaagg ggagggaaaa ggggaggagg aggaggatgt gagactgggt tagagaaatg 60 

aaagaaagca aggctttctg ttgacattca gtgcagtcta cctgcagcac agcacactcc 120 

ctttgggcaa ggacctgaga cccttgtgct aagtcaagag gctcaatggg ctgcagaaga 180 

actagagaag gaccaagcaa agccatgata tttccatgga aatgtcagag cacccagagg 240 

gacttatgga acatcttcaa gttgtggggg tggacaatgc tctgttgtga tttcctggca 300 

catcatggaa ccgactgctg gacttaccat tattctgaaa aacccatgaa ctggcaaagg 360 

Page 33 



2014.8386_ST25.txt 
gctagaagat tctgccgaga caattacaca gatttagttg ccatacaaaa caaggcggaa 420 

attgagtatc tggagaagac tctgcctttc agtcgttctt actactggat aggaatccgg 480 

aagataggag gaatatggac gtgggtggga accaacaaat ctcttactga agaagcagag 540 

aactggggag atggtgagcc caacaacaag aagaacaagg aggactgcgt ggagatctat 600 

atcaagagaa acaaagatgc aggcaaatgg aacgatgacg cctgccacaa actaaaggca 660 

gccctctgtt acacagcttc ttgccagccc tggtcatgca gtggccatgg agaatgtgta 720 

gaaatcatca ataattacac ctgcaactgt gatgtggggt actatgggcc ccagtgtcag 780 

tttgtgattc agtgtgagcc tttggaggcc ccagagctgg gtaccatgga ctgtactcac 840 

cctttgggaa acttcagctt cagctcacag tgtgccttca gctgctctga aggaacaaac 900 

ttaactggga ttgaagaaac cacctgtgga ccatttggaa actggtcatc tccagaacca 960 

acctgtcaag tgattcagtg tgagcctcta tcagcaccag atttggggat catgaactgt 1020 

agccatcccc tggccagctt cagctttacc tctgcatgta ccttcatctg ctcagaagga 1080 

actgagttaa ttgggaagaa gaaaaccatt tgtgaatcat ctggaatctg gtcaaatcct 1140 

agtccaatat gtcaaaaatt ggacaaaagt ttctcaatga ttaaggaggg tgattataac 1200 

cccctcttca ttccagtggc agtcatggtt actgcattct ctgggttggc atttatcatt 1260 

tggctggcaa ggagattaaa aaaaggcaag aaatccaaga gaagtatgaa tgacccatat 1320 

taaatcgccc ttggtgaaag aaaattcttg gaatactaaa aatcatgaga tcctttaaat 1380 

ccttccatga aacgttttgt gtggtggcac ctcctacgtc aaacatgaag tgtgtttcct 1440 

tcagtgcatc tgggaagatt tctacctgac caacagttcc ttcagcttcc atttcgcccc 1500 

tcatttatcc ctcaaccccc agcccacagg tgtttataca gctcagcttt ttgtcttttc 1560 

tgaggagaaa caaataagac cataaaggga aaggattcat gtggaatata aagatggctg 1620 

actttgctct ttcttgactc ttgttttcag tttcaattca gtgctgtact tgatgacaga 1680 

cacttctaaa tgaagtgcaa atttgataca tatgtgaata tggactcagt tttcttgcag 1740 

atcaaatttc acgtcgtctt ctgtatactg tggaggtaca ctcttataga aagttcaaaa 1800 

agtctacgct ctcctttctt tctaactcca gtgaagtaat ggggtcctgc tcaagttgaa 1860 

agagtcctat ttgcactgta gcctcgccgt ctgtgaattg gaccatccta tttaactggc 1920 

ttcagcctcc ccaccttctt cagccacctc tctttttcag ttggctgact tccacaccta 1980 

gcatctcatg agtgccaagc aaaaggagag aagagagaaa tagcctgcgc tgttttttag 2040 

tttgggggtt ttgctgtttc cttttatgag acccattcct atttcttata gtcaatgttt 2100 

cttttatcac gatattatta gtaagaaaac atcactgaaa tgctagctgc aagtgacatc 2160 

tctttgatgt catatggaag agttaaaaca ggtggagaaa ttccttgatt cacaatgaaa 2220 

tgctctcctt tcccctgccc ccagaccttt tatccactta cctagattct acatattctt 2280 

taaatttcat ctcaggcctc cctcaacccc accacttctt ttataactag tcctttacta 2340 

atccaaccca tgatgagctc ctcttcctgg cttcttactg aaaggttacc ctgtaacatg 2400 

Page 34 



2014.8386_ST25.txt 
caattttgca tttgaataaa gcctgctttt taagtgttaa ct 2442 

<210> 27 
<211> 2214 
<212> DNA 
<213> Homo sapiens solute carrier family 22 (organic cation/ergothioneine 
transporter), member 4 (SLC22A4) 

<400> 27 
cctgtttccc aggaacggtc cccggcttcg cgccccaatt tctaacagcc tgcctgtccc 60 

ccgggaacgt tctaacatcc ttggggagcg ccccagctac aagacactgt cctgagaacg 120 

ctgtcatcac ccgtagttgc aagtttcgga gcggcagtgg gaagcatgcg ggactacgac 180 

gaggtgatcg ccttcctggg cgagtggggg cccttccagc gcctcatctt cttcctgctc 240 

agcgccagca tcatccccaa tggcttcaat ggtatgtcag tcgtgttcct ggcggggacc 300 

ccggagcacc gctgtcgagt gccggacgcc gcgaacctga gcagcgcctg gcgcaacaac 360 

agtgtcccgc tgcggctgcg ggacggccgc gaggtgcccc acagctgcag ccgctaccgg 420 

ctcgccacca tcgccaactt ctcggcgctc gggctggagc cggggcgcga cgtggacctg 480 

gggcagctgg agcaggagag ctgcctggat ggctgggagt tcagccagga cgtctacctg 540 

tccaccgtcg tgaccgagtg gaatctggtg tgtgaggaca actggaaggt gcccctcacc 600 

acctccctgt tcttcgtagg cgtgctcctc ggctccttcg tgtccgggca gctgtcagac 660 

aggtttggca ggaagaacgt tctcttcgca accatggctg tacagactgg cttcagcttc 720 

ctgcagattt tctccatcag ctgggagatg ttcactgtgt tatttgtcat cgtgggcatg 780 

ggccagatct ccaactatgt ggtagccttc atactaggaa cagaaattct tggcaagtca 840 

gttcgtatta tattctctac attaggagtg tgcacatttt ttgcagttgg ctatatgctg 900 

ctgccactgt ttgcttactt catcagagac tggcggatgc tgctgctggc gctgacggtg 960 

ccgggagtgc tgtgtgtccc gctgtggtgg ttcattcctg aatctccccg atggctgata 1020 

tcccagagaa gatttagaga ggctgaagat atcatccaaa aagctgcaaa aatgaacaac 1080 

atagctgtac cagcagtgat atttgattct gtggaggagc taaatcccct gaagcagcag 1140 

aaagctttca ttctggacct gttcaggact cggaatattg ccataatgac cattatgtct 1200 

ttgctgctat ggatgctgac ctcagtgggt tactttgctc tgtctctgga tgctcctaat 1260 

ttacatggag atgcctacct gaactgtttc ctctctgcct tgattgaaat tccagcttac 1320 

attacagcct ggctgctatt gcgaaccctg cccaggcgtt atatcatagc tgcagtactg 1380 

ttctggggag gaggtgtgct tctcttcatt caactggtac ctgtggatta ttacttctta 1440 

tccattggtc tggtcatgct gggaaaattt gggatcacct ctgctttctc catgctgtat 1500 

gtcttcactg ctgagctcta cccaaccctg gtcaggaaca tggcggtggg ggtcacatcc 1560 

acggcctcca gagtgggcag catcattgcc ccctactttg tttacctcgg tgcttacaac 1620 

agaatgctgc cctacatcgt catgggtagt ctgactgtcc tgattggaat cctcaccctt 1680 

tttttccctg aaagtttggg aatgactctt ccagaaacct tagagcagat gcagaaagtg 1740 
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aaatggttca gatctgggaa aaaaacaaga gactcaatgg agacagaaga aaatcccaag 1800 

gttctaataa ctgcattctg aaaaaatatc taccccattt ggtgaagtga aaaacagaaa 1860 

aataagaccc tgtggagaaa ttcgttgttc ccactgaaat ggactgactg taacgattga 1920 

caccaaaatg aaccttgcta tcaagaaatg ctcgtcatac agtaaactct ggatgattct 1980 

tccagataat gtccttgctt tacaaaccaa ccatttctag agagtctcct tactcattaa 2040 

ttcaatgaaa tggattggta agatgtcttg aaaacatgtt agtcaaggac tggtaaaata 2100 

catataaaga ttaacactca tttccaatca tacaaatact atccaaataa aaataacatc 2160 

attgtattaa cgcaaatatt aggtgacaac aaaaaaaaaa aaaaaaaaaa aaaa 2214 

<210> 28 
<211> 1593 
<212> DNA 
<213> Homo sapiens superoxide dismutase 2, mitochondrial (SOD2) 

<400> 28 
gcggtgccct tgcggcgcag ctggggtcgc ggccctgctc cccgcgcttt cttaaggccc 60 

gcgggcggcg caggagcggc actcgtggct gtggtggctt cggcagcggc ttcagcagat 120 

cggcggcatc agcggtagca ccagcactag cagcatgttg agccgggcag tgtgcggcac 180 

cagcaggcag ctggctccgg ttttggggta tctgggctcc aggcagaagc acagcctccc 240 

cgacctgccc tacgactacg gcgccctgga acctcacatc aacgcgcaga tcatgcagct 300 

gcaccacagc aagcaccacg cggcctacgt gaacaacctg aacgtcaccg aggagaagta 360 

ccaggaggcg ttggccaagg gagatgttac agcccagata gctcttcagc ctgcactgaa 420 

gttcaatggt ggtggtcata tcaatcatag cattttctgg acaaacctca gccctaacgg 480 

tggtggagaa cccaaagggg agttgctgga agccatcaaa cgtgactttg gttcctttga 540 

caagtttaag gagaagctga cggctgcatc tgttggtgtc caaggctcag gttggggttg 600 

gcttggtttc aataaggaac ggggacactt acaaattgct gcttgtccaa atcaggatcc 660 

actgcaagga acaacaggcc ttattccact gctggggatt gatgtgtggg agcacgctta 720 

ctaccttcag tataaaaatg tcaggcctga ttatctaaaa gctatttgga atgtaatcaa 780 

ctgggagaat gtaactgaaa gatacatggc ttgcaaaaag taaaccacga tcgttatgct 840 

gagtatgtta agctctttat gactgttttt gtagtggtat agagtactgc agaatacagt 900 

aagctgctct attgtagcat ttcttgatgt tgcttagtca cttatttcat aaacaactta 960 

atgttctgaa taatttctta ctaaacattt tgttattggg caagtgattg aaaatagtaa 1020 

atgctttgtg tgattgaatc tgattggaca ttttcttcag agagctaaat tacaattgtc 1080 

atttataaaa ccatcaaaaa tattccatcc atatactttg gggacttgta gggatgcctt 1140 

tctagtccta ttctattgca gttatagaaa atctagtctt ttgccccagt tacttaaaaa 1200 

taaaatatta acactttccc aagggaaaca ctcggctttc tatagaaaat tgcacttttt 1260 

gtcgagtaat cctctgcagt gatacttctg gtagatgtca cccagtggtt tttgttaggt 1320 

caaatgttcc tgtatagttt ttgcaaatag agctgtatac tgtttaaatg 
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actgaactgg ggtttgctca cctgcacagt aaaggcaaac ttcaacagca aaactgcaaa 1440 

aaggtggttt ttgcagtagg agaaaggagg atgtttattt gcagggcgcc aagcaaggag 1500 

aattgggcag ctcatgcttg agacccaatc tccatgatga cctacaagct agagtattta 1560 

aaggcagtgg taaatttcag gaaagcagaa gtt 1593 

<210> 29 
<211> 5455 
<212> DNA 
<213> Homo sapiens SPlOO nuclear antigen (SPlOO) 

<400> 29 
atttgggcgg agccctttct gagtcagtct gtcggccgac ttcctgcttg gggcctgggc 60 

agccacactg cacgcaggct gggccgactg aggggctcag aggccaggct ctgaggccca 120 

cgcagggcct agggtgggaa gatggcaggt gggggcggcg acctgagcac caggaggctg 180 

aatgaatgta tttcaccagt agcaaatgag atgaaccatc ttcctgcaca cagccacgat 240 

ttgcaaagga tgttcacgga agaccagggt gtagatgaca ggctgctcta tgacattgta 300 

ttcaagcact tcaaaagaaa taaggtggag atttcaaatg caataaaaaa gacatttcca 360 

ttcctcgagg gcctccgtga tcgtgatctc atcacaaata aaatgtttga agattctcaa 420 

gattcttgta gaaacctggt ccctgtacag agagtggtgt acaatgttct tagtgaactg 480 

gagaagacat ttaacctgcc agttctggaa gcactgttca gcgatgtcaa catgcaggaa 540 

taccccgatt taattcacat ttataaaggc tttgaaaatg taatccatga caaattgcct 600 

ctccaagaaa gtgaagaaga agagagggag gagaggtctg gcctccaact aagtcttgaa 660 

caaggaactg gtgaaaactc ttttcgaagc ctgacttggc caccttcggg ttccccatct 720 

catgctggta caaccccacc tgaaaatgga ctctcagagc acccctgtga aacagaacag 780 

ataaatgcaa agagaaaaga tacaaccagt gacaaagatg attcgctagg aagccaacaa 840 

acaaatgaac aatgtgctca aaaggctgag ccaacagagt cctgcgaaca aattgctgtc 900 

caagtgaata atggggatgc tggaagggag atgccctgcc cgttgccctg tgatgaagaa 960 

agcccagagg cagagctaca caaccatgga atccaaatta attcctgttc tgtgcgactg 1020 

gtggatataa aaaaggaaaa gccattttct aattcaaaag ttgagtgcca agcccaagca 1080 

agaactcatc ataaccaggc atctgacata atagtcatca gcagtgagga ctctgaagga 1140 

tccactgacg ttgatgagcc cttagaagtc ttcatctcag caccgagaag tgagcctgtg 1200 

atcaataatg acaacccttt agaatcaaat gatgaaaagg agggccaaga agccacttgc 1260 

tcacgacccc agattgtacc agagcccatg gatttcagaa aattatctac attcagagaa 1320 

agttttaaga aaagagtgat aggacaagac cacgactttt cagaatccag tgaggaggag 1380 

gcgcccgcag aagcctcgag cggggcactg agaagcaagc atggtgagaa ggctcctatg 1440 

acttctagaa gtacatctac ttggagaata cccagcagga agagacgttt cagcagtagt 1500 

gacttttcag acctgagtaa tggagaagag cttcaggaaa cctgcagctc atccctaaga 1560 
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agagggtcag gatcacagcc acaagaacct gaaaataaga agtgctcctg tgtcatgtgt 1620 

tttccaaaag gtgtgccaag aagccaagaa gcaaggactg aaagtagtca agcatctgac 1680 

atgatggata ccatggatgt tgaaaacaat tctactttgg aaaaacacag tgggaaaaga 1740 

agaaaaaaga gaaggcatag atctaaagta aatggtctcc aaagagggag aaagaaagac 1800 

agacctagaa aacatttaac tctgaataac aaagtccaaa agaaaagatg gcaacaaaga 1860 

ggaagaaaag ccaacactag acctttgaaa agaagaagaa aaagaggtcc aagaattccc 1920 

aaagatgaaa atattaattt taaacaatct gaacttcctg tgacctgtgg tgaggtgaag 1980 

ggcactctat ataaggagcg attcaaacaa ggaacctcaa agaagtgtat acagagtgag 2040 

gataaaaagt ggttcactcc cagggaattt gaaattgaag gagaccgcgg agcatccaag 2100 

aactggaagc taagtatacg ctgcggtgga tataccctga aagtcctgat ggagaacaaa 2160 

tttctgccag aaccaccaag cacaagaaaa aagagaatac tggaatctca caacaatacc 2220 

ttagttgacc cttgtccgga aaactcaaat atatgtgagg tgtgcaacaa atggggacgg 2280 

ctgttctgct gcgacacttg tccaagatcc tttcatgagc actgccacat cccatccgtg 2340 

gaagctaaca agaacccgtg gagttgcatc ttctgcagga taaagactat tcaggaaaga 2400 

tgcccagaaa gccaatcagg tcatcaggaa tctgaagtcc tgatgaggca gatgctgcct 2460 

gaggagcagt tgaaatgtga attcctcctc ttgaaggtct actgtgattc gaaaagctgc 2520 

tttttcgcct cagaaccgta ttataacaga gaggggtctc agggcccaca gaagcccatg 2580 

tggttaaaca aagtcaagac aagtttgaat gagcagatgt acacccgagt agaagggttt 2640 

gtgcaggaca tgcgtctcat ctttcataac cacaaggaat tttacaggga agataaattc 2700 

accagactgg gaattcaagt acaggacatc tttgagaaga atttcagaaa catttttgca 2760 

attcaggaaa caagcaagaa cattataatg tttatttagc cattcttatc tcctcccttc 2820 

agatcctctg gcagctagct acgcaatgtg cctgtggtcc cactaatctg tgactgctcc 2880 

tgtggaaact ccacatcaca attctccaaa atttatcatt gccattttaa aaccgtcttt 2940 

tcagctttca ataaaattca acaccccttc atgttaaaaa ttctcaataa gctaggtatt 3000 

gaggaacata tcccaaaata ataagagcca tttatgacaa acccacagac aacattatat 3060 

ggaatgcgca aaagaagcat tccccttgaa aacaagcaca agacaaggat tccctctctc 3120 

accactccta ttcaacaaag tattggaagt cctggtcaga gcagtcagga agcagaaaaa 3180 

aataaagggt atctaaatag gcaaagagga agtcaaacta tccctgtttg cacacaacat 3240 

tgattctata tctagaaaac cccctagtct cagcccagaa gctccttctg ctgataaaca 3300 

atttcagaga tgtttcagaa tacaaaatta gtatatgaaa attactagta ttcctataca 3360 

ccagcaatag ccaagccaag agccaaatca ggaaggcaat ctcattcaca attgccacta 3420 

aaagaataaa atacctagga atacagctaa tcagggaggt gagagagttc tacaatgaga 3480 

attacgaaac actgctcaaa gagattggag atgacacaaa caaatggaaa aacatcccat 3540 

gctcctgtgt agaaacagtc aatatcatta aaatgaccat actgcccaaa gcagtttaca 3600 
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ggttcaatgt tattcctatc aaaccaccaa tgacattctt cacagaacta gataaaacta 3660 

ttttaaaatt catacagaac caaaaaagag cccaaatagc caaggcaatc ctaagcaaaa 3720 

agaacaaagc tgaaggcatc acgttacccc acttcaaact atattacagg gcttcagtaa 3780 

ccaaaacagc atggtactgg taccaaaaaa aaagccacat agaccaatgg aacagaacga 3840 

agagcacaga ataagaccac actcctatga ccatctgatc gtcgataaaa acaagcaatg 3900 

ggaaaaagac tccctatttt ataaatggtg ctgggataac tgggatagaa gattgaagct 3960 

agacctcttc cttacaccat atacaaaaat caactcaaga tcaattaaag acttaatgta 4020 

aaatcaaaaa ctatgaagac tctggaagac aacctaggca ataccatcct ggacatagga 4080 

acaggcaaag atttcatgat aaagacaaaa gcaatagcaa caaaagcaaa atttgacaaa 4140 

tgggatctaa ttaaacttaa gagattctgc acagcaaaag aaacaatcaa cagagtaaac 4200 

agacaaccta caaaatggga gaaaatattt gcacactatg catctgacaa aggtctaata 4260 

gccagcttct atagggaact taaacaaatt tacaagacaa aaagaaataa ccccattaaa 4320 

aagtgggcaa aggacatgaa agacactttt tttttttaag atggagtttc actcttgttg 4380 

cccaggccag agtgcaatgg cgtgatcttg gctcaccaca acctctgcct cccgggttca 4440 

agcaattctc ctgcctcagc ctcccaggtg gctgggatta caggcatgca ccacctgact 4500 

gattttgtat tttagtagag acggggtttc tccacattgg tcaggctggt cttgaactcc 4560 

cgacctcagg tgatccaccc acctcggcct cccaaagtgc tgggattaca ggcatcagcc 4620 

accatgcccg gatgaaaaga cactttccaa aagaagatac acatgcggcc aacaagcatg 4680 

ttttaaaagc tcaatatcac tgatcgttag agacatgcaa attaaaacta caatgagaca 4740 

ccatctcaca ccagtcaaaa tgcctctttc taaaaagtca aaaaataaca gctagtaagg 4800 

ttgtggagaa aagggaacat ttatacacta ttgatgggag tgtaaattag ttcaaccact 4860 

gtggaaagca gtgtggcaac tcctcatagt gctaaaagca gaactgccat tccacccagc 4920 

aatcccatta ctgggtacat acccagagga atataaatca ttctaccata aagacacatg 4980 

catgcaaatg tccactgcag cactattcac aatagcaaag atacagaatc aacctaagtg 5040 

cccatcagta acagattgga taaagaaaat atggtacaca tacaccatgg aatagtatgc 5100 

agccataaga aacaatgaga tcatgtctca ggaacatgga tagagctgga ggctattatc 5160 

cttagcaaac taattcagga acagaaaacc aaataccaca ggttctcagt tgtgagtggg 5220 

agctaaatga tgagaactca tgaacacaat gaagggaaca gacactaggg tctacttgag 5280 

ggtggaggat gggaagaggg agaggagcag aaaaagtacc tattggtgat gaagtactct 5340 

gtacaacaaa cccgtgacaa gagtttccct atataacaaa ccttcacata tacccctgaa 5400 

cctaaaagtt tttttaattg taaataaatg gatcattaaa aaaaatttta ataat 5455 

<210> 30 
<211> 5661 
<212> DNA 
<213> Homo sapiens toll-like receptor 4 (TLR4) 
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<400> 30 
tagcttcctc ttgctgtttc tttagccact ggtctgcagg cgttttcttc ttctaacttc 60 

ctctcctgtg acaaaagaga taactattag agaaacaaaa gtccagaatg ctaaggttgc 120 

cgctttcact tcctctcacc ctttagccca gaactgcttt gaatacacca attgctgtgg 180 

ggcggctcga ggaagagaag acaccagtgc ctcagaaact gctcggtcag acggtgatag 240 

cgagccacgc attcacaggg ccactgctgc tcacagaagc agtgaggatg atgccaggat 300 

gatgtctgcc tcgcgcctgg ctgggactct gatcccagcc atggccttcc tctcctgcgt 360 

gagaccagaa agctgggagc cctgcgtgga ggtggttcct aatattactt atcaatgcat 420 

ggagctgaat ttctacaaaa tccccgacaa cctccccttc tcaaccaaga acctggacct 480 

gagctttaat cccctgaggc atttaggcag ctatagcttc ttcagtttcc cagaactgca 540 

ggtgctggat ttatccaggt gtgaaatcca gacaattgaa gatggggcat atcagagcct 600 

aagccacctc tctaccttaa tattgacagg aaaccccatc cagagtttag ccctgggagc 660 

cttttctgga ctatcaagtt tacagaagct ggtggctgtg gagacaaatc tagcatctct 720 

agagaacttc cccattggac atctcaaaac tttgaaagaa cttaatgtgg ctcacaatct 780 

tatccaatct ttcaaattac ctgagtattt ttctaatctg accaatctag agcacttgga 840 

cctttccagc aacaagattc aaagtattta ttgcacagac ttgcgggttc tacatcaaat 900 

gcccctactc aatctctctt tagacctgtc cctgaaccct atgaacttta tccaaccagg 960 

tgcatttaaa gaaattaggc ttcataagct gactttaaga aataattttg atagtttaaa 1020 

tgtaatgaaa acttgtattc aaggtctggc tggtttagaa gtccatcgtt tggttctggg 1080 

agaatttaga aatgaaggaa acttggaaaa gtttgacaaa tctgctctag agggcctgtg 1140 

caatttgacc attgaagaat tccgattagc atacttagac tactacctcg atgatattat 1200 

tgacttattt aattgtttga caaatgtttc ttcattttcc ctggtgagtg tgactattga 1260 

aagggtaaaa gacttttctt ataatttcgg atggcaacat ttagaattag ttaactgtaa 1320 

atttggacag tttcccacat tgaaactcaa atctctcaaa aggcttactt tcacttccaa 1380 

caaaggtggg aatgcttttt cagaagttga tctaccaagc cttgagtttc tagatctcag 1440 

tagaaatggc ttgagtttca aaggttgctg ttctcaaagt gattttggga caaccagcct 1500 

aaagtattta gatctgagct tcaatggtgt tattaccatg agttcaaact tcttgggctt 1560 

agaacaacta gaacatctgg atttccagca ttccaatttg aaacaaatga gtgagttttc 1620 

agtattccta tcactcagaa acctcattta ccttgacatt tctcatactc acaccagagt 1680 

tgctttcaat ggcatcttca atggcttgtc cagtctcgaa gtcttgaaaa tggctggcaa 1740 

ttctttccag gaaaacttcc ttccagatat cttcacagag ctgagaaact tgaccttcct 1800 

ggacctctct cagtgtcaac tggagcagtt gtctccaaca gcatttaact cactctccag 1860 

tcttcaggta ctaaatatga gccacaacaa cttcttttca ttggatacgt ttccttataa 1920 

gtgtctgaac tccctccagg ttcttgatta cagtctcaat cacataatga cttccaaaaa 1980 

acaggaacta cagcattttc caagtagtct agctttctta aatcttactc agaatgactt 2040 
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tgcttgtact tgtgaacacc agagtttcct gcaatggatc aaggaccaga ggcagctctt 2100 

ggtggaagtt gaacgaatgg aatgtgcaac accttcagat aagcagggca tgcctgtgct 2160 

gagtttgaat atcacctgtc agatgaataa gaccatcatt ggtgtgtcgg tcctcagtgt 2220 

gcttgtagta tctgttgtag cagttctggt ctataagttc tattttcacc tgatgcttct 2280 

tgctggctgc ataaagtatg gtagaggtga aaacatctat gatgcctttg ttatctactc 2340 

aagccaggat gaggactggg taaggaatga gctagtaaag aatttagaag aaggggtgcc 2400 

tccatttcag ctctgccttc actacagaga ctttattccc ggtgtggcca ttgctgccaa 2460 

catcatccat gaaggtttcc ataaaagccg aaaggtgatt gttgtggtgt cccagcactt 2520 

catccagagc cgctggtgta tctttgaata tgagattgct cagacctggc agtttctgag 2580 

cagtcgtgct ggtatcatct tcattgtcct gcagaaggtg gagaagaccc tgctcaggca 2640 

gcaggtggag ctgtaccgcc ttctcagcag gaacacttac ctggagtggg aggacagtgt 2700 

cctggggcgg cacatcttct ggagacgact cagaaaagcc ctgctggatg gtaaatcatg 2760 

gaatccagaa ggaacagtgg gtacaggatg caattggcag gaagcaacat ctatctgaag 2820 

aggaaaaata aaaacctcct gaggcatttc ttgcccagct gggtccaaca cttgttcagt 2880 

taataagtat taaatgctgc cacatgtcag gccttatgct aagggtgagt aattccatgg 2940 

tgcactagat atgcagggct gctaatctca aggagcttcc agtgcagagg gaataaatgc 3000 

tagactaaaa tacagagtct tccaggtggg catttcaacc aactcagtca aggaacccat 3060 

gacaaagaaa gtcatttcaa ctcttacctc atcaagttga ataaagacag agaaaacaga 3120 

aagagacatt gttcttttcc tgagtctttt gaatggaaat tgtattatgt tatagccatc 3180 

ataaaaccat tttggtagtt ttgactgaac tgggtgttca ctttttcctt tttgattgaa 3240 

tacaatttaa attctacttg atgactgcag tcgtcaaggg gctcctgatg caagatgccc 3300 

cttccatttt aagtctgtct ccttacagag gttaaagtct agtggctaat tcctaaggaa 3360 

acctgattaa cacatgctca caaccatcct ggtcattctc gagcatgttc tattttttaa 3420 

ctaatcaccc ctgatatatt tttattttta tatatccagt tttcattttt ttacgtcttg 3480 

cctataagct aatatcataa ataaggttgt ttaagacgtg cttcaaatat ccatattaac 3540 

cactattttt caaggaagta tggaaaagta cactctgtca ctttgtcact cgatgtcatt 3600 

ccaaagttat tgcctactaa gtaatgactg tcatgaaagc agcattgaaa taatttgttt 3660 

aaagggggca ctcttttaaa cgggaagaaa atttccgctt cctggtctta tcatggacaa 3720 

tttgggctag aggcaggaag gaagtgggat gacctcagga ggtcaccttt tcttgattcc 3780 

agaaacatat gggctgataa acccggggtg acctcatgaa atgagttgca gcagaagttt 3840 

atttttttca gaacaagtga tgtttgatgg acctctgaat ctctttaggg agacacagat 3900 

ggctgggatc cctcccctgt acccttctca ctgccaggag aactacgtgt gaaggtattc 3960 

aaggcaggga gtatacattg ctgtttcctg ttgggcaatg ctccttgacc acattttggg 4020 

aagagtggat gttatcattg agaaaacaat gtgtctggaa ttaatggggt tcttataaag 4080 
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aaggttccca gaaaagaatg ttcatccagc ctcctcagaa acagaacatt caagaaaagg 4140 

acaatcagga tgtcatcagg gaaatgaaaa taaaaaccac aatgagatat caccttatac 4200 

caggtagaat ggctactata aaaaaatgaa gtgtcatcaa ggatatagag aaattggaac 4260 

ccttcttcac tgctggaggg aatggaaaat ggtgtagccg ttatgaaaaa cagtacggag 4320 

gtttctcaaa aattaaaaat agaactgcta tatgatccag caatctcact tctgtatata 4380 

tacccaaaat aattgaaatc agaatttcaa gaaaatattt acactcccat gttcattgtg 4440 

gcactcttca caatcactgt ttccaaagtt atggaaacaa cccaaatttc cattgaaaaa 4500 

taaatggaca aagaaaatgt gcatatacgt acaatgggat attattcagc ctaaaaaaag 4560 

ggggaatcct gttatttatg acaacatgaa taaacccgga ggccattatg ctatgtaaaa 4620 

tgagcaagta acagaaagac aaatactgcc tgatttcatt tatatgaggt tctaaaatag 4680 

tcaaactcat agaagcagag aatagaacag tggttcctag ggaaaaggag gaagggagaa 4740 

atgaggaaat agggagttgt ctaattggta taaaattata gtatgcaaga tgaattagct 4800 

ctaaagatca gctgtatagc agagttcgta taatgaacaa tactgtatta tgcacttaac 4860 

attttgttaa gagggtacct ctcatgttaa gtgttcttac catatacata tacacaagga 4920 

agcttttgga ggtgatggat atatttatta ccttgattgt ggtgatggtt tgacaggtat 4980 

gtgactatgt ctaaactcat caaattgtat acattaaata tatgcagttt tataatatca 5040 

attatgtctg aatgaagcta taaaaaagaa aagacaacaa aattcagttg tcaaaactgg 5100 

aaatatgacc acagtcagaa gtgtttgtta ctgagtgttt cagagtgtgt ttggtttgag 5160 

caggtctagg gtgattgaac atccctgggt gtgtttccat gtctcatgta ctagtgaaag 5220 

tagatgtgtg catttgtgca catatcccta tgtatcccta tcagggctgt gtgtatttga 5280 

aagtgtgtgt gtccgcatga tcatatctgt atagaagaga gtgtgattat atttcttgaa 5340 

gaatacatcc atttgaaatg gatgtctatg gctgtttgag atgagttctc tactcttgtg 5400 

cttgtacagt agtctcccct tatcccttat gcttggtgga tacgttctta gaccccaagt 5460 

ggatctctga gaccgcagat ggtaccaaac ctcatatatg caatattttt tcctatacat 5520 

aaatacctaa gataaagttc atcttctgaa ttaggcacag taagagatta acaataacta 5580 

acaataaaat tgaatagtta taataatata ttgtaataaa agttatgtga atgtgatctc 5640 

tttctttctc tctctcaaaa t 5661 

<210> 31 
<211> 1237 
<212> DNA 
<213> Homo sapiens chemokine (C-C motif) ligand 5 (CCL5) 

<400> 31 
gctgcagagg attcctgcag aggatcaaga cagcacgtgg acctcgcaca gcctctccca 60 

caggtaccat gaaggtctcc gcggcagccc tcgctgtcat cctcattgct actgccctct 120 

gcgctcctgc atctgcctcc ccatattcct cggacaccac accctgctgc tttgcctaca 180 
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ttgcccgccc actgccccgt gcccacatca aggagtattt ctacaccagt ggcaagtgct 240 

ccaacccagc agtcgtcttt gtcacccgaa agaaccgcca agtgtgtgcc aacccagaga 300 

agaaatgggt tcgggagtac atcaactctt tggagatgag ctaggatgga gagtccttga 360 

acctgaactt acacaaattt gcctgtttct gcttgctctt gtcctagctt gggaggcttc 420 

ccctcactat cctaccccac ccgctccttg aagggcccag attctaccac acagcagcag 480 

ttacaaaaac cttccccagg ctggacgtgg tggctcacgc ctgtaatccc agcactttgg 540 

gaggccaagg tgggtggatc acttgaggtc aggagttcga gaccagcctg gccaacatga 600 

tgaaacccca tctctactaa aaatacaaaa aattagccgg gcgtggtagc gggcgcctgt 660 

agtcccagct actcgggagg ctgaggcagg agaatggcgt gaacccggga ggcggagctt 720 

gcagtgagcc gagatcgcgc cactgcactc cagcctgggc gacagagcga gactccgtct 780 

caaaaaaaaa aaaaaaaaaa aaaatacaaa aattagccgg gcgtggtggc ccacgcctgt 840 

aatcccagct actcgggagg ctaaggcagg aaaattgttt gaacccagga ggtggaggct 900 

gcagtgagct gagattgtgc cacttcactc cagcctgggt gacaaagtga gactccgtca 960 

caacaacaac aacaaaaagc ttccccaact aaagcctaga agagcttctg aggcgctgct 1020 

ttgtcaaaag gaagtctcta ggttctgagc tctggctttg ccttggcttt gccagggctc 1080 

tgtgaccagg aaggaagtca gcatgcctct agaggcaagg aggggaggaa cactgcactc 1140 

ttaagcttcc gccgtctcaa cccctcacag gagcttactg gcaaacatga aaaatcggct 1200 

taccattaaa gttctcaatg caaccataaa aaaaaaa 1237 

<210> 32 
<211> 2207 
<212> DNA 
<213> Homo sapiens chemokine (C-C motif) receptor 7 (CCR7) 

<400> 32 
cacttcctcc ccagacaggg gtagtgcgag gccgggcaca gccttcctgt gtggttttac 60 

cgcccagaga gcgtcatgga cctggggaaa ccaatgaaaa gcgtgctggt ggtggctctc 120 

cttgtcattt tccaggtatg cctgtgtcaa gatgaggtca cggacgatta catcggagac 180 

aacaccacag tggactacac tttgttcgag tctttgtgct ccaagaagga cgtgcggaac 240 

tttaaagcct ggttcctccc tatcatgtac tccatcattt gtttcgtggg cctactgggc 300 

aatgggctgg tcgtgttgac ctatatctat ttcaagaggc tcaagaccat gaccgatacc 360 

tacctgctca acctggcggt ggcagacatc ctcttcctcc tgacccttcc cttctgggcc 420 

tacagcgcgg ccaagtcctg ggtcttcggt gtccactttt gcaagctcat ctttgccatc 480 

tacaagatga gcttcttcag tggcatgctc ctacttcttt gcatcagcat tgaccgctac 540 

gtggccatcg tccaggctgt ctcagctcac cgccaccgtg cccgcgtcct tctcatcagc 600 

aagctgtcct gtgtgggcat ctggatacta gccacagtgc tctccatccc agagctcctg 660 

tacagtgacc tccagaggag cagcagtgag caagcgatgc gatgctctct catcacagag 720 

catgtggagg cctttatcac catccaggtg gcccagatgg tgatcggctt tctggtcccc 780 
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ctgctggcca tgagcttctg ttaccttgtc atcatccgca ccctgctcca ggcacgcaac 840 

tttgagcgca acaaggccat caaggtgatc atcgctgtgg tcgtggtctt catagtcttc 900 

cagctgccct acaatggggt ggtcctggcc cagacggtgg ccaacttcaa catcaccagt 960 

agcacctgtg agctcagtaa gcaactcaac atcgcctacg acgtcaccta cagcctggcc 1020 

tgcgtccgct gctgcgtcaa ccctttcttg tacgccttca tcggcgtcaa gttccgcaac 1080 

gatctcttca agctcttcaa ggacctgggc tgcctcagcc aggagcagct ccggcagtgg 1140 

tcttcctgtc ggcacatccg gcgctcctcc atgagtgtgg aggccgagac caccaccacc 1200 

ttctccccat aggcgactct tctgcctgga ctagagggac ctctcccagg gtccctgggg 1260 

tggggatagg gagcagatgc aatgactcag gacatccccc cgccaaaagc tgctcaggga 1320 

aaagcagctc tcccctcaga gtgcaagccc ctgctccaga agatagcttc accccaatcc 1380 

cagctacctc aaccaatgcc aaaaaaagac agggctgata agctaacacc agacagacaa 1440 

cactgggaaa cagaggctat tgtcccctaa accaaaaact gaaagtgaaa gtccagaaac 1500 

tgttcccacc tgctggagtg aaggggccaa ggagggtgag tgcaaggggc gtgggagtgg 1560 

cctgaagagt cctctgaatg aaccttctgg cctcccacag actcaaatgc tcagaccagc 1620 

tcttccgaaa accaggcctt atctccaaga ccagagatag tggggagact tcttggcttg 1680 

gtgaggaaaa gcggacatca gctggtcaaa caaactctct gaacccctcc ctccatcgtt 1740 

ttcttcactg tcctccaagc cagcgggaat ggcagctgcc acgccgccct aaaagcacac 1800 

tcatcccctc acttgccgcg tcgccctccc aggctctcaa caggggagag tgtggtgttt 1860 

cctgcaggcc aggccagctg cctccgcgtg atcaaagcca cactctgggc tccagagtgg 1920 

ggatgacatg cactcagctc ttggctccac tgggatggga ggagaggaca agggaaatgt 1980 

caggggcggg gagggtgaca gtggccgccc aaggcccacg agcttgttct ttgttctttg 2040 

tcacagggac tgaaaacctc tcctcatgtt ctgctttcga ttcgttaaga gagcaacatt 2100 

ttacccacac acagataaag ttttcccttg aggaaacaac agctttaaaa gaaaaagaaa 2160 

aaaaaagtct ttggtaaatg gcaaaaaaaa aaaaaaaaaa aaaaaaa 2207 

<210> 33 
<211> 771 
<212> DNA 
<213> Homo sapiens CD3d molecule, delta (CD3-TCR complex) (CD3D) 

<400> 33 
agagaagcag acatcttcta gttcctcccc cactctcctc tttccggtac ctgtgagtca 60 

gctaggggag ggcagctctc acccaggctg atagttcggt gacctggctt tatctactgg 120 

atgagttccg ctgggagatg gaacatagca cgtttctctc tggcctggta ctggctaccc 180 

ttctctcgca agtgagcccc ttcaagatac ctatagagga acttgaggac agagtgtttg 240 

tgaattgcaa taccagcatc acatgggtag agggaacggt gggaacactg ctctcagaca 300 

ttacaagact ggacctggga aaacgcatcc tggacccacg aggaatatat aggtgtaatg 360 
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aaagaatcta ccgtgcaagt tcattatcga atgtgccaga 420 

gctgtgtgga gctggatcca gccaccgtgg ctggcatcat tgtcactgat gtcattgcca 480 

ctctgctcct tgctttggga gtcttctgct ttgctggaca tgagactgga aggctgtctg 540 

gggctgccga cacacaagct ctgttgagga atgaccaggt ctatcagccc ctccgagatc 600 

gagatgatgc tcagtacagc caccttggag gaaactgggc tcggaacaag tgaacctgag 660 

actggtggct tctagaagca gccattacca actgtacctt cccttcttgc tcagccaata 720 

aatatatcct ctttcactca gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 771 

<210> 34 
<211> 3309 
<212> DNA 
<213> Homo sapiens CD6 molecule (CD6) 

<400> 34 
gcagaccaaa accacaagca gaacaagcag gcgtgagaca ctcacaggtt gggtttgatc 60 

gcatgcgtgt cggagaggag agagcagaga gagacacagg aacaagaaca gcaaagggta 120 

gagcagacct gcgccagggg cgcacaacgg ccgtgtccac ctcccggccc caagatggtg 180 

cttcccacag gcagccacgc gtagcagcca gagacagctc cagacatgtg gctcttcttc 240 

gggatcactg gattgctgac ggcagccctc tcaggtcatc catctccagc cccacctgac 300 

cagctcaaca ccagcagtgc agagagtgag ctctgggagc caggggagcg gcttccggtc 360 

cgtctgacaa acgggagcag cagctgcagc gggacggtgg aggtgcggct cgaggcgtcc 420 

tgggagcccg cgtgcggggc gctctgggac agccgcgccg ccgaggccgt gtgccgagca 480 

ctgggctgcg gcggggcgga ggccgcctct cagctcgccc cgccgacccc tgagctgccg 540 

cccccgcctg cagccgggaa caccagcgta gcagctaatg ccactctggc cggggcgccc 600 

gccctcctgt gcagcggcgc cgagtggcgg ctctgcgagg tggtggagca cgcgtgccgc 660 

agcgacggga ggcgggcccg tgtcacctgt gcagagaacc gcgcgctgcg cctggtggac 720 

ggtggcggcg cctgcgccgg ccgcgtggag atgctggagc atggcgagtg gggatcagtg 780 

tgcgatgaca cttgggacct ggaggacgcc cacgtggtgt gcaggcaact gggctgcggc 840 

tgggcagtcc aggccctgcc cggcttgcac ttcacgcccg gccgcgggcc tatccaccgg 900 

gaccaggtga actgctcggg ggccgaagct tacctgtggg actgcccggg gctgccagga 960 

cagcactact gcggccacaa agaggacgcg ggcgcggtgt gctcagagca ccagtcctgg 1020 

cgcctgacag ggggcgctga ccgctgcgag gggcaggtgg aggtacactt ccgaggggtc 1080 

tggaacacag tgtgtgacag tgagtggtac ccatcggagg ccaaggtgct ctgccagtcc 1140 

ttgggctgtg gaactgcggt tgagaggccc aaggggctgc cccactcctt gtccggcagg 1200 

atgtactact catgcaatgg ggaggagctc accctctcca actgctcctg gcggttcaac 1260 

aactccaacc tctgcagcca gtcgctggca gccagggtcc tctgctcagc ttcccggagt 1320 

ttgcacaatc tgtccactcc cgaagtccct gcaagtgttc agacagtcac tatagaatct 1380 

tctgtgacag tgaaaataga gaacaaggaa tctcgggagc taatgctcct 
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atcgttctgg gaattctcct ccttggctcc ctcatcttca tagccttcat cctcttgaga 1500 

attaaaggaa aatatgccct ccccgtaatg gtgaaccacc agcacctacc caccaccatc 1560 

ccggcaggga gcaatagcta tcaaccggtc cccatcacca tccccaaaga agttttcatg 1620 

ctgcccatcc aggtccaggc cccgccccct gaggactcag actctggctc ggactcagac 1680 

tatgagcact atgacttcag cgcccagcct cctgtggccc tgaccacctt ctacaattcc 1740 

cagcggcatc gggtcacaga tgaggaggtc cagcaaagca ggttccagat gccacccttg 1800 

gaggaaggac ttgaagagtt gcatgcctcc cacatcccaa ctgccaaccc tggacactgc 1860 

attacagacc cgccatccct gggccctcag tatcacccga ggagcaacag tgagtcgagc 1920 

acctcttcag gggaggatta ctgcaatagt cccaaaagca agctgcctcc atggaacccc 1980 

caggtgtttt cttcagagag gagttccttc ctggagcagc ccccaaactt ggagctggcc 2040 

ggcacccagc cagccttttc agcagggccc ccggctgatg acagctccag cacctcatcc 2100 

ggggagtggt accagaactt ccagccacca ccccagcccc cttcggagga gcagtttggc 2160 

tgtccagggt cccccagccc tcagcctgac tccaccgaca acgatgacta cgatgacatc 2220 

agcgcagcct aggccggggc cagccgaggc tcctggggtg gctctgaccc tctggcctcc 2280 

tgctctacct actccctttc ccctttccca ccctcccagc tcacctcccc atggagctga 2340 

gaggcctccc ttggagagat ggaaggaaac gttatacctt gtacccctcg gtctccatcc 2400 

atcaagccaa acctgctgcc acagccctcc cccggcccca gatagcagcc ccagggagga 2460 

tgctgcctcc aagaggtgtg agccctctgt ctcggggatg aacaagcaga gtctgggcta 2520 

cctcttgaca gctggtggag gggagttggg gagctggact ggatgactct ggaggcccct 2580 

tccaaacctc aagtgtccgg cgctttgatt gcctgagttt ctgacacttc agggcccaga 2640 

ggtcctgcga ggggcagaac tggaccccca tgccagtgct gctgcaggag ggcccatata 2700 

ctagggtctg ctgagctgtt gtcactgatc ggtgggcgct gggggggtag ggtagcacac 2760 

cagctgtccc aggctttgct ccgggcggta actgcacttg ggcagggaat atagccttcc 2820 

tgggcacaac tagctgacaa tgacaggttg actgtgtacc cccaaccaag gagctggggc 2880 

ccaaggccag tcctgcccca gagacactcc aagtccgcca ggggcacaga ccagttctgc 2940 

agtgactgtc cctggacaat gggtctttat tctgagtttc ctatggttta caaagagggc 3000 

cccagcccag ccccaccaca gatcccagag ataggggccc agtctccatg ggggcaagga 3060 

gcatagagat gttttccagg aaggggctca gaagctgcac taggccccga gtccccatgt 3120 

gtctccttga attgatgagg atgctcctgg gagggatgcg tgactatgtg gtgttgcacc 3180 

cggggctgca aacgtctccg tgcagccccc agagagaggc ccatgggctc agaccaggct 3240 

ttgttgtcct gctctgagta tcctgagatt aaactgaatt gctgaatgaa aaaaaaaaaa 3300 

aaaaaaaaa 3309 

<210> 35 
<211> 3109 
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<212> DNA 
<213> Homo sapiens Fas apoptotic inhibitory molecule 3 (FAIM3) 

<400> 35 
agcctgagaa tagttagcaa acaagggagg ttgtcatttc ctcatcgtca agctttgttc 60 

ctcgtggggg ctagaaatct ctttccagtt ccagattgtg aagggttcct gagtaagcag 120 

cgtgtctcca tccccctctc taggggctct tggatggacc ttgcactcta gaagggacaa 180 

tggacttctg gctttggcca ctttacttcc tgccagtatc gggggccctg aggatcctcc 240 

cagaagtaaa ggtagagggg gagctgggcg gatcagttac catcaagtgc ccacttcctg 300 

aaatgcatgt gaggatatat ctgtgccggg agatggctgg atctggaaca tgtggtaccg 360 

tggtatccac caccaacttc atcaaggcag aatacaaggg ccgagttact ctgaagcaat 420 

acccacgcaa gaatctgttc ctagtggagg taacacagct gacagaaagt gacagcggag 480 

tctatgcctg cggagcgggc atgaacacag accggggaaa gacccagaaa gtcaccctga 540 

atgtccacag tgaatacgag ccatcatggg aagagcagcc aatgcctgag actccaaaat 600 

ggtttcatct gccctatttg ttccagatgc ctgcatatgc cagttcttcc aaattcgtaa 660 

ccagagttac cacaccagct caaaggggca aggtccctcc agttcaccac tcctccccca 720 

ccacccaaat cacccaccgc cctcgagtgt ccagagcatc ttcagtagca ggtgacaagc 780 

cccgaacctt cctgccatcc actacagcct caaaaatctc agctctggag gggctgctca 840 

agccccagac gcccagctac aaccaccaca ccaggctgca caggcagaga gcactggact 900 

atggctcaca gtctgggagg gaaggccaag gatttcacat cctgatcccg accatcctgg 960 

gccttttcct gctggcactt ctggggctgg tggtgaaaag ggccgttgaa aggaggaaag 1020 

ccctctccag gcgggcccgc cgactggccg tgaggatgcg cgccctggag agctcccaga 1080 

ggccccgcgg gtcgccgcga ccgcgctccc aaaacaacat ctacagcgcc tgcccgcggc 1140 

gcgctcgtgg agcggacgct gcaggcacag gggaggcccc cgttcccggc cccggagcgc 1200 

cgttgccccc cgccccgctg caggtgtctg aatctccctg gctccatgcc ccatctctga 1260 

agaccagctg tgaatacgtg agcctctacc accagcctgc cgccatgatg gaggacagtg 1320 

attcagatga ctacatcaat gttcctgcct gacaactccc cagctatccc ccaaccccag 1380 

gctcggactg tggtgccaag gagtctcatc tatctgctga tgtccaatac ctgcttcatg 1440 

tgttctcaga gccctcatca cttcccatgc cccatctcga ctcccatccc catctatctg 1500 

tgccctgagc atggctctgc ccccaggtcg tcttgcacac cttggcagcc ccctgtagtt 1560 

gacaggtaag ctgtaggcat gtagagcaat tgtcccaatg ccacttgctt cctttccaag 1620 

ccgtcgaaca gactgtggga tttgcagagt gtttcttcca tgtctttgac cacagggttg 1680 

ttgctgccca ggctctagat cacatggcat caggctgggg cagaggcata gctattgtct 1740 

cgggcatcct tcccagggtt gggtcttaca caaatagaag gctcttgctc tgagttatgt 1800 

gacatgcctc agccccatgg actaagcagg ggtctggtat aaaaacactc ctggaaacgc 1860 

ctttgccctg atccaaatgt tagcacttgc tagtgaacgt ctacttatct caagttctat 1920 
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gctaaaggca atttatcttg atgtgatgat aaaccaaact tattagcaag atatgcatat 1980 

atatccataa attctcttta ctctgtctcc atcacttgat gcacataagt gccctgacct 2040 

cagcatctcc cctctaaaaa aaaaaaaaaa aaagtatctc tttatctttc ttccatagcc 2100 

tgacactgat atttgtgcac ttaccttaac tttggtctat tttattcatc caaaaccatt 2160 

acatttcttg gttttcacaa atgttcccca tttcttagcc agttccagac aatgtatagc 2220 

aagcagggga aggaaagcag tcaggagttc ctgggtggcc acggctctgc aatagcactt 2280 

atgtcatgga agtgatatcc cacctcctac atatactctt tgcctaggtt tttggaacaa 2340 

ggttatagtc agacactgta tctttagatt gatgtcgacc acaaagttca gccagagctt 2400 

gaggctagat gcacagcctt gctattggga agaaggcctt ttctagctgt acaacacagt 2460 

ctcactgggc attcatccag aaatagagaa gaaagtctgc cagacttgag ttatgttgtc 2520 

ttttattagc agggaatgtc atcacagatt ggatagtaca tccaggtgca atgtcaccat 2580 

cagcaaggtc agcttgacac tcaagtggaa gattagggaa gaatgactag gataaaaaaa 2640 

aaaggagggc accaagggaa agggatgatg gggtgagctg gcgagtgtgg gtgggaaatg 2700 

aaatgtttat tgaggatctg ctttgtgctg ggcactttaa tccacatttt atcgtttact 2760 

tttcaaacag atgcacctta cccccacccc aatgctctgt ccctgcagat atcagaagac 2820 

agtgtgattt tcatgctctg aagttcagtt ttacatccaa gcatccctct ctgtttttta 2880 

acaatccaaa gacaggccaa aaaaagcacc acagtttatt aagtacttac taagcaccca 2940 

tccactgccc cacactgtgg caaggattgt gaggggtaaa gaagcatggg gcacaatatt 3000 

ctgctgcctt catgtaactt acagtctcac aaataaatag aacttcagtt gaaatactga 3060 

cattaattaa atagagttgt aataaaaaaa aaaaaaaaaa aaaaaaaaa 3109 

<210> 36 
<211> 1198 
<212> DNA 
<213> Homo sapiens Fc fragment of igE, high affinity I, receptor for; alpha 
polypeptide (FCERlA) 

<400> 36 
tactaagagt ctccagcatc ctccacctgt ctaccaccga gcatgggcct atatttgaag 60 

ccttagatct ctccagcaca gtaagcacca ggagtccatg aagaagatgg ctcctgccat 120 

ggaatcccct actctactgt gtgtagcctt actgttcttc gctccagatg gcgtgttagc 180 

agtccctcag aaacctaagg tctccttgaa ccctccatgg aatagaatat ttaaaggaga 240 

gaatgtgact cttacatgta atgggaacaa tttctttgaa gtcagttcca ccaaatggtt 300 

ccacaatggc agcctttcag aagagacaaa ttcaagtttg aatattgtga atgccaaatt 360 

tgaagacagt ggagaataca aatgtcagca ccaacaagtt aatgagagtg aacctgtgta 420 

cctggaagtc ttcagtgact ggctgctcct tcaggcctct gctgaggtgg tgatggaggg 480 

ccagcccctc ttcctcaggt gccatggttg gaggaactgg gatgtgtaca aggtgatcta 540 

ttataaggat ggtgaagctc tcaagtactg gtatgagaac cacaacatct ccattacaaa 600 
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tgccacagtt gaagacagtg gaacctacta ctgtacgggc aaagtgtggc agctggacta 660 

tgagtctgag cccctcaaca ttactgtaat aaaagctccg cgtgagaagt actggctaca 720 

attttttatc ccattgttgg tggtgattct gtttgctgtg gacacaggat tatttatctc 780 

aactcagcag caggtcacat ttctcttgaa gattaagaga accaggaaag gcttcagact 840 

tctgaaccca catcctaagc caaaccccaa aaacaactga tataattact caagaaatat 900 

ttgcaacatt agtttttttc cagcatcagc aattgctact caattgtcaa acacagcttg 960 

caatatacat agaaacgtct gtgctcaagg atttatagaa atgcttcatt aaactgagtg 1020 

aaactggtta agtggcatgt aatagtaagt gctcaattaa cattggttga ataaatgaga 1080 

gaatgaatag attcatttat tagcatttgt aaaagagatg ttcaatttca ataaaataaa 1140 

tataaaacca tgtaacagaa tgcttctgag taaaaaaaaa aaaaaaaaaa aaaaaaaa 1198 

<210> 37 
<211> 1074 
<212> DNA 
<213> Homo sapiens granzyme K (granzyme 3; tryptase II) (GZMK) 

<400> 37 
gatcaacaca tttcatctgg gcttcttaaa tctaaatctt taaaatgact aagttttctt 60 

ccttttctct gtttttccta atagttgggg cttatatgac tcatgtgtgt ttcaatatgg 120 

aaattattgg agggaaagaa gtgtcacctc attccaggcc atttatggcc tccatccagt 180 

atggcggaca tcacgtttgt ggaggtgttc tgattgatcc acagtgggtg ctgacagcag 240 

cccactgcca atatcggttt accaaaggcc agtctcccac tgtggtttta ggcgcacact 300 

ctctctcaaa gaatgaggcc tccaaacaaa cactggagat caaaaaattt ataccattct 360 

caagagttac atcagatcct caatcaaatg atatcatgct ggttaagctt caaacagccg 420 

caaaactcaa taaacatgtc aagatgctcc acataagatc caaaacctct cttagatctg 480 

gaaccaaatg caaggttact ggctggggag ccaccgatcc agattcatta agaccttctg 540 

acaccctgcg agaagtcact gttactgtcc taagtcgaaa actttgcaac agccaaagtt 600 

actacaacgg cgaccctttt atcaccaaag acatggtctg tgcaggagat gccaaaggcc 660 

agaaggattc ctgtaagggt gactcagggg gccccttgat ctgtaaaggt gtcttccacg 720 

ctatagtctc tggaggtcat gaatgtggtg ttgccacaaa gcctggaatc tacaccctgt 780 

taaccaagaa ataccagact tggatcaaaa gcaaccttgt cccgcctcat acaaattaag 840 

ttacaaataa ttttattgga tgcacttgct tcttttttcc taatatgctc gcaggttaga 900 

gttgggtgta agtaaagcag agcacatatg gggtccattt ttgcacttgt aagtcatttt 960 

attaaggaat caagttcttt ttcacttgta tcactgatgt atttctacca tgctggtttt 1020 

attctaaata aaatttagaa gactcaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1074 

<210> 38 
<211> 4617 
<212> DNA 
<213> Homo sapiens interleukin 7 receptor (IL7R) 
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<400> 38 
atctaagctt ctctgtcttc ctccctccct cccttcctct tactctcatt catttcatac 60 

acactggctc acacatctac tctctctctc tatctctctc agaatgacaa ttctaggtac 120 

aacttttggc atggtttttt ctttacttca agtcgtttct ggagaaagtg gctatgctca 180 

aaatggagac ttggaagatg cagaactgga tgactactca ttctcatgct atagccagtt 240 

ggaagtgaat ggatcgcagc actcactgac ctgtgctttt gaggacccag atgtcaacat 300 

caccaatctg gaatttgaaa tatgtggggc cctcgtggag gtaaagtgcc tgaatttcag 360 

gaaactacaa gagatatatt tcatcgagac aaagaaattc ttactgattg gaaagagcaa 420 

tatatgtgtg aaggttggag aaaagagtct aacctgcaaa aaaatagacc taaccactat 480 

agttaaacct gaggctcctt ttgacctgag tgtcgtctat cgggaaggag ccaatgactt 540 

tgtggtgaca tttaatacat cacacttgca aaagaagtat gtaaaagttt taatgcacga 600 

tgtagcttac cgccaggaaa aggatgaaaa caaatggacg catgtgaatt tatccagcac 660 

aaagctgaca ctcctgcaga gaaagctcca accggcagca atgtatgaga ttaaagttcg 720 

atccatccct gatcactatt ttaaaggctt ctggagtgaa tggagtccaa gttattactt 780 

cagaactcca gagatcaata atagctcagg ggagatggat cctatcttac taaccatcag 840 

cattttgagt tttttctctg tcgctctgtt ggtcatcttg gcctgtgtgt tatggaaaaa 900 

aaggattaag cctatcgtat ggcccagtct ccccgatcat aagaagactc tggaacatct 960 

ttgtaagaaa ccaagaaaaa atttaaatgt gagtttcaat cctgaaagtt tcctggactg 1020 

ccagattcat agggtggatg acattcaagc tagagatgaa gtggaaggtt ttctgcaaga 1080 

tacgtttcct cagcaactag aagaatctga gaagcagagg cttggagggg atgtgcagag 1140 

ccccaactgc ccatctgagg atgtagtcat cactccagaa agctttggaa gagattcatc 1200 

cctcacatgc ctggctggga atgtcagtgc atgtgacgcc cctattctct cctcttccag 1260 

gtccctagac tgcagggaga gtggcaagaa tgggcctcat gtgtaccagg acctcctgct 1320 

tagccttggg actacaaaca gcacgctgcc ccctccattt tctctccaat ctggaatcct 1380 

gacattgaac ccagttgctc agggtcagcc cattcttact tccctgggat caaatcaaga 1440 

agaagcatat gtcaccatgt ccagcttcta ccaaaaccag tgaagtgtaa gaaacccaga 1500 

ctgaacttac cgtgagcgac aaagatgatt taaaagggaa gtctagagtt cctagtctcc 1560 

ctcacagcac agagaagaca aaattagcaa aaccccacta cacagtctgc aagattctga 1620 

aacattgctt tgaccactct tcctgagttc agtggcactc aacatgagtc aagagcatcc 1680 

tgcttctacc atgtggattt ggtcacaagg tttaaggtga cccaatgatt cagctattta 1740 

aaaaaaaaag aggaaagaat gaaagagtaa aggaaatgat tgaggagtga ggaaggcagg 1800 

aagagagcat gagaggaaag aaagaaagga aaataaaaaa tgatagttgc cattattagg 1860 

atttaatata tatccagtgc tttgcaagtg ctctgcgcac cttgtctcac tccatcctga 1920 

caataatcct gggaggtgtg tgcaattact acgactactc tcttttttat agatcattaa 1980 
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attcagaact aaggagttaa gtaacttgtc caagttgttc acacagtgaa gggaggggcc 2040 

aagatatgat ggctgggagt ctaattgcag ttccctgagc catgtgcctt tctcttcact 2100 

gaggactgcc ccattcttga gtgccaaacg tcactagtaa cagggtgtgc ctagataatt 2160 

tatgatccaa actgagtcag tttggaaagt gaaagggaaa cttacatata atccctccgg 2220 

gacaatgagc aaaaactagg actgtcccca gacaaatgtg aacatacata tcatcactta 2280 

aattaaaatg gctatgagaa agaaagaggg ggagaaacag tcttgcgggt gtgaagtccc 2340 

atgaccagcc atgtcaaaag aaggtaaaga agtcaagaaa aagccatgaa gcccatttgg 2400 

tttcattttt ctgaaaatag gctcaagagg gaataaatta gaaactcaca atttctcttg 2460 

tttgttacca agacagtgat tctcttgctg ctaccaccca actgcatccg tccatgatct 2520 

cagaggaaac tgtcgctgac cctggacatg ggtacgtttg acgagtgaga ggaggcatga 2580 

cccctcccat gtgtatagac actaccccaa cctaaattca tccctaaatt gtcccaagtt 2640 

ctccagcaat agaggctgcc acaaacttca gggagaaaga gttacaagta catgcaatga 2700 

gtgaactgac tgtggctaca atcttgaaga tatacggaag agacgtatta ttaatgcttg 2760 

acatatatca tcttgccttt cttggtctag actgacttct aatgactaac tcaaagtcaa 2820 

ggcaactgag taatgtcagc tcagcaaagt gcagcaaacc catctcccac aggcctccaa 2880 

accctggctg ttcacagaac cacaaagggc agatgctgca cagaaaacta gagaaggggt 2940 

cataggttca tggttttgtt tgagatttgt tgctactgtt tttctgtttt gaattttctt 3000 

ctttgttctg tttttacttt atttaggggg actaggtgtt tctgatattt tagttttctt 3060 

gtttgttttg ttttgtgttg tctgtgaatg gggttttaac tgtggatgaa tggaccttat 3120 

ctgttggctt aaaggactgg taagatcaga ccatcttatt cttcaggtga atgttttact 3180 

ttccaaagtg ctctcctctg caccagcagt aataaataca atgccataat cccttaggtt 3240 

tgcctagtgc ttttgcaatt ttcaaagcac ttccataagc attccttcca cctccttgat 3300 

aggcatttat ggaaagcctg ctacatgtca atcatactgt taggcacagg ggacctaaag 3360 

acacataaaa ggatggcatt ctgcctcata aattgcaaaa cctaatgaaa gtgactgctt 3420 

ggtaaacaaa ttattattat attataaaat gctataaaag agccatattg aaagtgccct 3480 

gttggagaca gggcaaatgc cacaaaaatg atgtaaattt acatggagga aaagtagaat 3540 

ctgcctggtt tgtaggcagc agaagacatt tttcatcagt gggcaggtgt tctttacctt 3600 

ttgtagaaat gggagtcaag tctcaaatag gaggctccac aaaatctcat gccaggtctc 3660 

tgatacctta ttcacagaag ttctttgaag tatttattgt tattttcttt gacttatggg 3720 

aaaactggga cacaggaaga caggtaaatt acccaacctc acacgttaag tcagaactgg 3780 

gagccataat tttgtatccc tggtataaat agacaatctc ttgaagaaat gaagagatga 3840 

ccatagaaaa acatcgagat atctccagct ctaaaatcct ttgtttcaat gttgtttggc 3900 

atatgttatc tttggaattt agtgtctgag cctctgtctg ttactgtagt atttaaaatg 3960 

catgtattat aatcatataa tcataactgc tgttaattct tgattatata cctagggaca 4020 
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atgtgtaatg taagattact aattggttct gcccaatctc ctttcagatt ttattaggaa 4080 

aaaaaaataa acctcctgat cggagacaat gtattaatca gaagtgtaaa ctgccagttc 4140 

tatatagcat gaaatgaaaa gacagctaat ttggtccaac aaacatgact gggtctaggg 4200 

cacccaggct gattcagctg atttcctacc agcctttgcc tcttccttca atgtggtttc 4260 

catgggaatt tgcttcagaa aagccaagta tgggctgttc agaggtgcac acctgcattt 4320 

tcttagctct tctagagggg ctaagagact tggtacgggc caggaagaat atgtggcaga 4380 

gctcctggaa atgatgcaga ttaggtggca tttttgtcag ctctgtggtt tattgttggg 4440 

actattcttt aaaatatcca ttgttcacta cagtgaagat ctctgattta accgtgtact 4500 

atccacatgc attacaaaca tttcgcagag ctgcttagta tataagcgta caatgtatgt 4560 

aataaccatc tcatatttaa ttaaatggta tagaagaaca aaaaaaaaaa aaaaaaa 4617 

<210> 39 
<211> 740 
<212> DNA 
<213> Homo sapiens killer cell lectin-!ike receptor subfamily B, member 1 
(KLRBl) 

<400> 39 
gcctcacaga attgagagtt tgttcttaca cacaagttta atgccacctt cctctgtctg 60 

ccatggacca acaagcaata tatgctgagt taaacttacc cacagactca ggcccagaaa 120 

gttcttcacc ttcatctctt cctcgggatg tctgtcaggg ttcaccttgg catcaatttg 180 

ccctgaaact tagctgtgct gggattattc tccttgtctt ggttgttact gggttgagtg 240 

tttcagtgac atccttaata cagaaatcat caatagaaaa atgcagtgtg gacattcaac 300 

agagcaggaa taaaacaaca gagagaccgg gtctcttaaa ctgcccaata tattggcagc 360 

aactccgaga gaaatgcttg ttattttctc acactgtcaa cccttggaat aacagtctag 420 

ctgattgttc caccaaagaa tccagcctgc tgcttattcg agataaggat gaattgatac 480 

acacacagaa cctgatacgt gacaaagcaa ttctgttttg gattggatta aatttttcat 540 

tatcagaaaa gaactggaag tggataaacg gctctttttt aaattctaat gacttagaaa 600 

ttagaggtga tgctaaagaa aacagctgta tttccatctc acagacatct gtgtattctg 660 

agtactgtag tacagaaatc agatggatct gccaaaaaga actaacacct gtgagaaata 720 

aagtgtatcc tgactcttga 740 

<210> 40 
<211> 859 
<212> DNA 
<213> Homo sapiens mal, T-cell differentiation protein (MAL) 

<400> 40 
tcttctgccc cgggctcccc tgctcttaac ccgcgcgcgg gggcgcccag gccactgggc 60 

tccgcggagc cagcgagagg tctgcgcgga gtctgagcgg cgctcgtccc gtcccaaggc 120 

cgacgccagc acgccgtcat ggcccccgca gcggcgacgg ggggcagcac cctgcccagt 180 

ggcttctcgg tcttcaccac cttgcccgac ttgctcttca tctttgagtt tgtgttctcc 240 
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tacatagcca ctctgctcta cgtggtccat gcggtgttct ctttaatcag atggaagtct 300 

tcataaagcc gcagtagaac ttgagctgaa aacccagatg gtgttaactg gccgccccac 360 

tttccggcat aactttttag aaaacagaaa tgcccttgat ggtggaaaaa agaaaacaac 420 

caccccccca ctgcccaaaa aaaaaagccc tgccctgttg ctcgtgggtg ctgtgtttac 480 

tctcccgtgt gccttcgcgt ccgggttggg agcttgctgt gtctaacctc caactgctgt 540 

gctgtctgct agggtcacct cctgtttgtg aaaggggacc ttcttgttcg ggggtgggaa 600 

gtggcgaccg tgacctgaga aggaaagaaa gatcctctgc tgacccctgg agcagctctc 660 

gagaactacc tgttggtatt gtccacaagc tctcccgagc gccccatctt gtgccatgtt 720 

ttaagtcttc atggatgttc tgcatgtcat ggggactaaa actcacccaa cagatctttc 780 

cagaggtcca tggtggaaga cgataaccct gtgaaatact ttataaaatg tcttaatgtt 840 

caaaaaaaaa aaaaaaaaa 859 

<210> 41 
<211> 1435 
<212> DNA 
<213> Homo sapiens hypoxanthine phosphoribosyltransferase 1 (HPRTl) 

<400> 41 
ggcggggcct gcttctcctc agcttcaggc ggctgcgacg agccctcagg cgaacctctc 60 

ggctttcccg cgcggcgccg cctcttgctg cgcctccgcc tcctcctctg ctccgccacc 120 

ggcttcctcc tcctgagcag tcagcccgcg cgccggccgg ctccgttatg gcgacccgca 180 

gccctggcgt cgtgattagt gatgatgaac caggttatga ccttgattta ttttgcatac 240 

ctaatcatta tgctgaggat ttggaaaggg tgtttattcc tcatggacta attatggaca 300 

ggactgaacg tcttgctcga gatgtgatga aggagatggg aggccatcac attgtagccc 360 

tctgtgtgct caaggggggc tataaattct ttgctgacct gctggattac atcaaagcac 420 

tgaatagaaa tagtgataga tccattccta tgactgtaga ttttatcaga ctgaagagct 480 

attgtaatga ccagtcaaca ggggacataa aagtaattgg tggagatgat ctctcaactt 540 

taactggaaa gaatgtcttg attgtggaag atataattga cactggcaaa acaatgcaga 600 

ctttgctttc cttggtcagg cagtataatc caaagatggt caaggtcgca agcttgctgg 660 

tgaaaaggac cccacgaagt gttggatata agccagactt tgttggattt gaaattccag 720 

acaagtttgt tgtaggatat gcccttgact ataatgaata cttcagggat ttgaatcatg 780 

tttgtgtcat tagtgaaact ggaaaagcaa aatacaaagc ctaagatgag agttcaagtt 840 

gagtttggaa acatctggag tcctattgac atcgccagta aaattatcaa tgttctagtt 900 

ctgtggccat ctgcttagta gagctttttg catgtatctt ctaagaattt tatctgtttt 960 

gtactttaga aatgtcagtt gctgcattcc taaactgttt atttgcacta tgagcctata 1020 

gactatcagt tccctttggg cggattgttg tttaacttgt aaatgaaaaa attctcttaa 1080 

accacagcac tattgagtga aacattgaac tcatatctgt aagaaataaa gagaagatat 1140 
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attagttttt taattggtat tttaattttt atatatgcag gaaagaatag aagtgattga 1200 

atattgttaa ttataccacc gtgtgttaga aaagtaagaa gcagtcaatt ttcacatcaa 1260 

agacagcatc taagaagttt tgttctgtcc tggaattatt ttagtagtgt ttcagtaatg 1320 

ttgactgtat tttccaactt gttcaaatta ttaccagtga atctttgtca gcagttccct 1380 

tttaaatgca aatcaataaa ttcccaaaaa tttaaaaaaa aaaaaaaaaa aaaaa 1435 

<210> 42 
<211> 1421 
<212> DNA 
<213> Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 

<400> 42 
gcctcaagac cttgggctgg gactggctga gcctggcggg aggcggggtc cgagtcaccg 60 

cctgccgccg cgcccccggt ttctataaat tgagcccgca gcctcccgct tcgctctctg 120 

ctcctcctgt tcgacagtca gccgcatctt cttttgcgtc gccagccgag ccacatcgct 180 

cagacaccat ggggaaggtg aaggtcggag tcaacggatt tggtcgtatt gggcgcctgg 240 

tcaccagggc tgcttttaac tctggtaaag tggatattgt tgccatcaat gaccccttca 300 

ttgacctcaa ctacatggtt tacatgttcc aatatgattc cacccatggc aaattccatg 360 

gcaccgtcaa ggctgagaac gggaagcttg tcatcaatgg aaatcccatc accatcttcc 420 

aggagcgaga tccctccaaa atcaagtggg gcgatgctgg cgctgagtac gtcgtggagt 480 

ccactggcgt cttcaccacc atggagaagg ctggggctca tttgcagggg ggagccaaaa 540 

gggtcatcat ctctgccccc tctgctgatg cccccatgtt cgtcatgggt gtgaaccatg 600 

agaagtatga caacagcctc aagatcatca gcaatgcctc ctgcaccacc aactgcttag 660 

cacccctggc caaggtcatc catgacaact ttggtatcgt ggaaggactc atgaccacag 720 

tccatgccat cactgccacc cagaagactg tggatggccc ctccgggaaa ctgtggcgtg 780 

atggccgcgg ggctctccag aacatcatcc ctgcctctac tggcgctgcc aaggctgtgg 840 

gcaaggtcat ccctgagctg aacgggaagc tcactggcat ggccttccgt gtccccactg 900 

ccaacgtgtc agtggtggac ctgacctgcc gtctagaaaa acctgccaaa tatgatgaca 960 

tcaagaaggt ggtgaagcag gcgtcggagg gccccctcaa gggcatcctg ggctacactg 1020 

agcaccaggt ggtctcctct gacttcaaca gcgacaccca ctcctccacc tttgacgctg 1080 

gggctggcat tgccctcaac gaccactttg tcaagctcat ttcctggtat gacaacgaat 1140 

ttggctacag caacagggtg gtggacctca tggcccacat ggcctccaag gagtaagacc 1200 

cctggaccac cagccccagc aagagcacaa gaggaagaga gagaccctca ctgctgggga 1260 

gtccctgcca cactcagtcc cccaccacac tgaatctccc ctcctcacag ttgccatgta 1320 

gaccccttga agaggggagg ggcctaggga gccgcacctt gtcatgtacc atcaataaag 1380 

taccctgtgc tcaaccagtt aaaaaaaaaa aaaaaaaaaa a 1421 
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CLAIMS 

1. An in vitro method of detecting or predicting sepsis in a subject, the method 

comprising: 

i. measuring the level of at least one biomarker in a first sample 

isolated from the subject; and 

ii. comparing the level measured to a reference level of a 

corresponding biomarker, 

wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 

NO: 8, SEQ ID NO: 9, SEQ ID NO: 12, SEQ ID NO: 15, SEQ ID NO: 17, 

SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 34, SEQ ID NO: 40, or a 

fragment comprising at least 90% nucleotide sequence identity, ; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 

amino acid sequence; and (c) a polynucleotide comprising a nucleotide 

sequence capable of hybridising selectively to any one of the sequences of 

(a), or (b), 

wherein a difference between the level measured in the first sample 

and the reference level is indicative of sepsis being present in the first 

sample. 

2. The method of claim 1, wherein the at least one biomarker comprises two 

or more biomarkers wherein the second or subsequent biomarker is not the 

same as the first biomarker and is selected from a group consisting of: (a) a 

polynucleotide comprising a nucleotide sequence set forth in any one of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 

5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID 

NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 

SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 

NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, 
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SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID 

NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, 

SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 

NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment 

comprising at least 90% nucleotide sequence identity,; (b) a polynucleotide 

comprising a nucleotide sequence set forth in any one of the sequences of 

(a), that encodes a polypeptide comprising the corresponding amino acid 

sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one of the sequences of (a) or (b). 

3. The method of claim 1 or 2, wherein the presence of sepsis is determined 

by detecting in the subject an increase in the level of the at least one 

biomarker measured in the first sample, the at least one biomarker selected 

from a group consisting of: (a) a polynucleotide comprising a nucleotide 

sequence set forth in any one of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID 

NO: 6, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 12, SEQ ID NO: 15, 

SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or a fragment comprising 

at least 90% nucleotide sequence identity; (b) a polynucleotide comprising 

a nucleotide sequence set forth in any one of the sequences of (a), that 

encodes a polypeptide comprising the corresponding amino acid sequence; 

and (c) a polynucleotide comprising a nucleotide sequence capable of 

hybridising selectively to any one of the sequences of (a) or (b), as 

compared to the reference level of the corresponding biomarker. 

4. The method of claim 2, wherein the presence of sepsis is determined by 

detecting in the subject an increase in the second or subsequent biomarker 

measured in the first sample, the second or subsequent biomarker is 

selected from a group consisting of: (a) a polynucleotide comprising a 

nucleotide sequence set forth in any one of SEQ ID NO: 1, SEQ ID NO: 2, 

SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 

7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID 

NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, 

SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID 
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NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, 

SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID 

NO: 30, or a fragment comprising at least 90% nucleotide sequence 

identity; (b) a polynucleotide comprising a nucleotide sequence set forth in 

any one of the sequences of (a), that encodes a polypeptide comprising the 

corresponding amino acid sequence; and (c) a polynucleotide comprising a 

nucleotide sequence capable of hybridising selectively to any one of the 

sequences of (a) or, (b), as compared to the reference level of the 

corresponding biomarker. 

5. The method of claim 1 or 2, wherein the presence of sepsis is determined 

by detecting in the subject a decrease in the level of the at least one 

biomarker measured in the first sample, the at least one biomarker selected 

from a group consisting of: (a) a polynucleotide comprising a nucleotide 

sequence set forth in any one of SEQ ID NO: 34, SEQ ID NO: 40, or a 

fragment comprising at least 90% nucleotide sequence identity; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 

amino acid sequence; and (c) a polynucleotide comprising a nucleotide 

sequence capable of hybridising selectively to any one of the sequences of 

(a) or (b), as compared to the reference level of the corresponding 

biomarker. 

6. The method of claim 2, wherein the presence of sepsis is determined by 

detecting in the subject a decrease in the level of the second or subsequent 

biomarker measured in the first sample, the second or subsequent 

biomarker is selected from a group consisting of: (a) a polynucleotide 

comprising a nucleotide sequence set forth in any one of SEQ ID NO: 31, 

SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID 

NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, 

or a fragment comprising at least 90% nucleotide sequence identity; (b) a 

polynucleotide comprising a nucleotide sequence set forth in any one of the 

sequences of (a), that encodes a polypeptide comprising the corresponding 
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amino acid sequence; and (c) a polynucleotide comprising a nucleotide 
sequence capable of hybridising selectively to any one of the sequences of 
(a), or (b), as compared to the reference level of the corresponding 

biomarker. 

7. The method of any one of the preceding claim, wherein the reference level 
is the level of the corresponding biomarker in a second sample isolated 
from at least one subject with no sepsis. 

8. The method of any one of the preceding claims, wherein the comparing 

step comprises applying a decision rule to determine or predict the 
presence or absence of sepsis in the subject. 

9. An in vitro method of detecting or predicting whether a subject has one of a 
plurality of conditions selected from a group consisting of: a control, 

unrelated to any infective cause, or non-infected systemic inflammatory 
response syndrome (SIRS); infection; and sepsis including mild sepsis, 

severe sepsis, or septic shock, the method comprising: 
i. measuring the level of at least one biomarker in a first sample 

isolated from the subject; and 
ii. comparing the level measured to a reference level of a 

corresponding biomarker, 
wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 
forth in any one of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 

NO: 8, SEQ ID NO: 9, SEQ ID NO: 12, SEQ ID NO: 15, SEQ ID NO: 17, 

SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 34, SEQ ID NO: 40, or a 
fragment comprising at least 90% nucleotide sequence identity, ; (b) a 
polynucleotide comprising a nucleotide sequence set forth in any one of the 
sequences of (a), that encodes a polypeptide comprising the corresponding 
amino acid sequence; and (c) a polynucleotide comprising a nucleotide 

sequence capable of hybridising selectively to any one of the sequences of 
(a), or (b), 
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wherein the level measured in the first sample is statistically 
substantially similar to the reference level is indicative of whether the 
subject has one of the conditions. 

10. The method of claim 9, wherein the at least one biomarker comprises two 
or more biomarkers wherein the second or subsequent biomarker is not the 
same as the first biomarker and is selected from a group consisting of: (a) a 
polynucleotide comprising a nucleotide sequence set forth in any one of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 
5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID 

NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 
SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 

NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, 
SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID 

NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, 
SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 

NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment 
comprising at least 90% nucleotide sequence identity; (b) a polynucleotide 

comprising a nucleotide sequence set forth in any one of the sequences of 
(a), that encodes a polypeptide comprising the corresponding amino acid 

sequence; and (c) a polynucleotide comprising a nucleotide sequence 
capable of hybridising selectively to any one of the sequences of (a) or (b). 

11. The method of claim 9 or 10, wherein the reference level is the level of a 

corresponding biomarker in a second sample isolated from at least one 
subject selected from a group consisting of: a control subject unrelated to 

any infective cause, or non-infected systemic inflammatory response 

syndrome (SIRS);, an infection positive subject; and a sepsis subject 

including a mild sepsis positive subject, a severe sepsis positive subject or 
a septic shock positive subject. 
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12. The method of any one of claims 9-11, wherein the comparing step 

comprises applying a decision rule to determine or predict whether the 

subject has one of the conditions. 

13. A kit for detecting or predicting sepsis in a subject, the kit consisting of: 

i. a first reagent capable of specifically binding to a first biomarker 

selected from a group consisting of: (a) a polynucleotide 

comprising a nucleotide sequence set forth in any one of SEQ ID 

NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 

NO: 9, SEQ ID NO: 12, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

NO: 18, SEQ ID NO: 19, SEQ ID NO: 34, SEQ ID NO: 40, or a 

fragment comprising at least 90% nucleotide sequence identity; 

(b) a polynucleotide comprising a nucleotide sequence capable of 

hybridising selectively to any one of the sequences of (a); 

ii. a second or subsequent reagent capable of specifically binding to 

a second or subsequent biomarker not the same as the first 

biomarker and is selected from a group consisting of: (a) a 

polynucleotide comprising a nucleotide sequence set forth in any 

one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 

4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, 

SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, 

SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 

16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID 

NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ 

ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, 

SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 

31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID 

NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ 

ID NO: 39, SEQ ID NO: 40, or a fragment comprising at least 

90% nucleotide sequence identity; and (b) a polynucleotide 

comprising a nucleotide sequence capable of hybridising 

selectively to any one of the sequences of (a); 

iii. reagents for a sample processing or sample preparation; 
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iv. detection reagents; and 
v. additional reagent capable of specifically binding a reference 

biomarker. 

14. The kit of claim 13, wherein the first reagent and the second or subsequent 
reagent comprises a primer pair capable of specifically binding to a portion 

of the first and second or subsequent biomarkers. 

15. The kit of claim 13 or 14, wherein the reference biomarker comprises a 
normalization housekeeping gene. 

16. The kit of claim 13 or 14, wherein the reference biomarker comprises a 

corresponding biomarker to the first and second or subsequent biomarkers. 

17. The Kit of any one of claims 13 to 16, wherein the first and the second or 

subsequent reagent capable of specifically binding to the first and the 
second or subsequent biomarker in (i) and (ii) have a set of 5 or 10 or 20 or 
30 or 40 reagents capable of specifically binding to the first and the second 
or subsequent biomarkers. 

18. A kit for detecting or predicting sepsis in a subject, consisting of: 

a. a first antibody capable of binding selectively to a biomarker 
selected from a group consisting of: a polypeptide encoded by a 

polynucleotide comprising a nucleotide sequence set forth in any 
one of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

SEQ ID NO: 9, SEQ ID NO: 12, SEQ ID NO: 15, SEQ ID NO: 17, 

SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 34, SEQ ID NO: 40, or 

a fragment comprising at least 90% nucleotide sequence identity; 
b. a second or subsequent antibody capable of specifically binding to a 

second or subsequent biomarker not the same as the first biomarker 

and is selected from a group consisting of: a polypeptide encoded by 

a polynucleotide comprising a nucleotide sequence set forth in any 
one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, 
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SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID 

NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID 

NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID 

NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID 

NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID 

NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID 

NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 

NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a 

fragment comprising at least 90% nucleotide sequence identity; 

c. reagents for a sample processing or preparation; 
d. reagents for detection of a complex formed between the first and 

second or subsequent antibodies and a complement component of 

the biomarker, and 

e. an additional antibody capable of specifically binding a reference 

biomarker. 

19. The kit of claim 18, wherein the reference biomarker comprises a 

corresponding biomarker in a second sample isolated from at least one 

subject with no sepsis. 

20. The kit of claim 18, wherein the additional antibody capable of specifically 

binding a reference biomarker comprises a normalization housekeeping 

gene. 

21. The kit of claim 18, wherein the reference biomarker comprises a 

corresponding biomarker in a second sample isolated from at least one 

subject selected from a group consisting of: a healthy control subject, a 

control subject having a condition unrelated to any infective cause, a non-

infected SIRS positive subject, an infection positive subject; and a sepsis 

subject including, a mild sepsis positive subject, a severe sepsis positive 

subject and a septic shock positive subject. 

106 



22. The kit of any one of claims 18 to 21, wherein the first and the second or 

subsequent antibody capable of specifically binding to the first and the 

second or subsequent biomarker in (a) and (b) have a set of 5 or 10 or 20 

or 30 or 40 antibodies capable of specifically binding to the first and the 

second or subsequent biomarkers. 

23. An in vitro method of detecting or predicting sepsis in a subject, the 

method comprising: 

i. measuring the level of at least one biomarker in a first sample 

isolated from the subject; and 

ii. comparing the level measured to a reference level of a 

corresponding biomarker, 

wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one or more, and in any combination, of SEQ ID NO: 3, SEQ ID 

NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 12, SEQ 

ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 

34, SEQ ID NO: 40, or a fragment comprising at least 90% nucleotide 

sequence identity,; (b) a polynucleotide comprising a nucleotide sequence 

set forth in any one or more, and in any combination, of the sequences of 

(a), that encodes a polypeptide comprising the corresponding amino acid 

sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one or more of the sequences of 

(a), or (b), 

wherein a difference between the level measured in the first sample 

and the reference level is indicative of sepsis being present in the first 

sample. 

24. The method of claim 23, wherein the at least one biomarker comprises two 

or more biomarkers wherein the second or subsequent biomarker is not the 

same as the first biomarker and is selected from a group consisting of: (a) a 

polynucleotide comprising a nucleotide sequence set forth in any one of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 
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5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID 
NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 

SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 
NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, 
SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID 
NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, 
SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 
NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment 
comprising at least 90% nucleotide sequence identity; (b) a polynucleotide 
comprising a nucleotide sequence set forth in any one of the sequences of 

(a), that encodes a polypeptide comprising the corresponding amino acid 
sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one of the sequences of (a) or (b). 

25. An in vitro method of detecting or predicting whether a subject has one 
of a plurality of conditions selected from a group consisting of: a control, 
unrelated to any infective cause, or non-infected systemic inflammatory 
response syndrome (SIRS); infection; mild sepsis; and severe sepsis 

including septic shock, the method comprising: 
i. measuring the level of at least one biomarker in a first sample 

isolated from the subject; and 
ii. comparing the level measured to a reference level of a 

corresponding biomarker, 
wherein the at least one biomarker is selected from a group 

consisting of: (a) a polynucleotide comprising a nucleotide sequence set 

forth in any one or more, and in any combination, of SEQ ID NO: 3, SEQ ID 

NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 12, SEQ 
ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 

34, SEQ ID NO: 40, or a fragment comprising at least 90% nucleotide 
sequence identity; (b) a polynucleotide comprising a nucleotide sequence 
set forth in any one or more, and in any combination, of the sequences of 
(a), that encodes a polypeptide comprising the corresponding amino acid 

sequence; and (c) a polynucleotide comprising a nucleotide sequence 
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capable of hybridising selectively to any one or more of the sequences of 

(a), or (b), 

wherein the level measured in the first sample is statistically 

substantially similar to the reference level is indicative of whether the 

subject has one of the conditions. 

26. The method of claim 25, wherein the at least one biomarker comprises two 

or more biomarkers wherein the second or subsequent biomarker is not the 

same as the first biomarker and is selected from a group consisting of: (a) a 

polynucleotide comprising a nucleotide sequence set forth in any one of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 

5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID 

NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 

SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 

NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, 

SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID 

NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, 

SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID 

NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, or a fragment 

comprising at least 90% nucleotide sequence identity; (b) a polynucleotide 

comprising a nucleotide sequence set forth in any one of the sequences of 

(a), that encodes a polypeptide comprising the corresponding amino acid 

sequence; and (c) a polynucleotide comprising a nucleotide sequence 

capable of hybridising selectively to any one of the sequences of (a), or (b). 
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