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DETECTION OF TICK-BORNE DISEASES

STATEMENT AS TO FEDERALLY SPONSORED RESEARCH
This invention was made with government support under Grant number HL105704 awarded by the

National Institutes of Health. The government has certain rights in the invention.

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Patent Application Serial No. 61/831,556, filed
on June 5, 2013, and of U.S. Provisional Patent Application Serial No. 61/831,564 filed on June 5,

2013, the disclosures of which are herein incorporated by reference in their entirety.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING PROVIDED
AS A TEXT FILE
A Sequence Listing is provided herewith as a text file, “UCSF-483WO SeqList ST25.txt” created on
June 1, 2014 and having a size of 14,904 KB. The contents of the text file are incorporated by reference

herein in their entirety.

INTRODUCTION
Lyme disease is a serious chronic borrelial infection that can be characterized by a diversity of
symptoms at various stages. Approximately 3 to 14 days following the initiating tick bite, symptoms
may include fever, flu-like illness, and the appearance of the Erythema Migrans (EM) skin rash. Stage
two, occurring weeks to months after the initial bite, can include further skin involvement, arthritis,
nervous system complaints, and cardiac pathology. Stage three can be characterized by more severe
arthritis and nervous system complications.
The current estimates for infection statistics are often underreported due to the fact that Lyme disease
and other tick-borne diseases can present as other more common diseases such as chronic fatigue
syndrome, lupus, or other autoimmune diseases, but incidence of Lyme disease and other tick-borne

diseases is increasing worldwide.

SUMMARY
In some embodiments, the disclosure provides for a method of detecting a tick-borne disease, the
method comprising: immobilizing one or more polynucleotide molecules at a plurality of positions on a
substrate, wherein the one or more polynucleotide molecules relate to genomic information from one or
more tick-borne disease-inducing microorganisms selected from the group consisting of bacteria,
protozoans, fungi and viruses; contacting a biological sample with the one or more polynucleotide
molecules; obtaining hybridization information from the substrate subsequent to contacting the

biological sample with the one or more polynucleotide molecules; and relating the hybridization
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information to information that is related to the tick-borne disease, thereby detecting the tick-born
disease at a sensitivity of at least 90% or at a specificity of at least 90%. In some embodiments, the
biological sample is contacted with the one or more sets of polynucleotide molecules such that at least a
portion of the biological sample hybridizes to at least a portion of the one or more sets of
polynucleotide molecules. In some embodiments, the method further comprises sequencing at least a
portion of the biological sample. In some embodiments, the genomic information from said one or more
tick-borne disease-inducing microorganisms comprises sequence information of 16S and 18S ribosomal
RNA of the one or more tick-borne disease-inducing microorganisms. In some embodiments, said tick-
borne disease is detected at a sensitivity of at least 90% and a specificity of at least 90%.

In some embodiments, the disclosure provides for a a microchip, comprising: a substrate; and one or
more polynucleotide molecules that are immobilized on or adjacent to the substrate at a plurality of
sites, wherein the one or more polynucleotide molecules relate to genomic information from tick-borne
disease-inducing microorganisms comprising at least any three of bacteria, protozoans, fungi, and
viruses. In some embodiments, the bacteria include Borrelia burgdorferi, Anaplasma
phagocytophilum/Ehrlichia, Rickettsia, Bartonella, Tularemia or Leptospira. In some embodiments, the
protozoans include Babesia microti, Babesia duncani or Toxoplasma gondii. In some embodiments, the
fungi include Candida spp or Cryptococcus spp. In some embodiments, the viruses include tick-borne
encephalitis virus or dengue virus, or a virus from the Bunyaviridae family of virses. In some
embodiments, the genomic information from the tick-borne disease-inducing microorganisms
comprises sequence information of 16S and 18S ribosomal RNA of the tick-borne disease-inducing
microorganisms. In some embodiments, the number of the one or more polynucleotide molecules is at
least 60,000. In some embodiments, the length of each of the one or more polynucleotide molecules is
greater than 70 bp. In some embodiments, the length of each of the one or more polynucleotide
molecules is less than 70 bp. In some embodiments, the tick-borne disease is Lyme Disease. In some
embodiments, the tick-borne disease-inducing microorganisms comprise bacteria, protozoans and fungi.
In some embodiments, the tick-borne disease-inducing microorganisms comprise bacteria, protozoans
and viruses. In some embodiments, the tick-borne disease-inducing microorganisms comprise bacteria,
fungi and viruses. In some embodiments, the tick-borne disease-inducing microorganisms comprise
protozoans, fungi and viruses. In some embodiments, the tick-borne disease-inducing microorganisms
comprise bacteria, protozoans, fungi and viruses.

In some embodiments, the disclosure provides for a microchip, comprising: a substrate; and one or
more polynucleotide molecules that are immobilized on or adjacent to the substrate at a plurality of
sites, wherein the one or more polynucleotide molecules relate to genomic information from tick-borne
disease-inducing microorganisms comprising at least any two of bacteria, protozoans, fungi, and
viruses, wherein said bacteria are selected from the group consisting of Borrelia burgdorferi,
Anaplasma phagocytophilum/Ehrlichia, Rickettsia, Bartonella, Tularemia or Leptospira, wherein said

protozoans are selected from the group consisting of Babesia microti, Babesia duncani or Toxoplasma
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gondii, wherein said fungi are selected from the group consisting of Candida spp or Cryptococcus spp,
and wherein said viruses are selected from the group consisting of tick-borne encephalitis virus or
dengue virus. In some embodiments, the tick-borne disease is Lyme Disease.

Additional aspects and advantages of the present disclosure will become readily apparent to those
skilled in this art from the following detailed description, wherein only illustrative embodiments of the
present disclosure are shown and described. As will be realized, the present disclosure is capable of
other and different embodiments, and its several details are capable of modifications in various obvious
respects, all without departing from the disclosure. Accordingly, the drawings and description are to be

regarded as illustrative in nature, and not as restrictive.

The present disclosure provides for a method of detecting a tick-borne disease, comprising: obtaining a
biological sample from a subject, wherein said biological sample comprises one or more nucleic acid
molecules; performing pathogen detection analysis on the biological sample; performing host response
analysis on the biological sample; and relating a set of information obtained from the pathogen
detection analysis and the host response analysis to a set of control information, thereby detecting the
tick-borne disease. In some embodiments, the biological sample is a blood sample. In some
embodiments, the method further comprises RNA extraction and DNA extraction from the biological
sample. In some embodiments, the method further comprises RNA extraction from the peripheral blood
mononuclear cells (PBMC) found in the biological sample. In some embodiments, the pathogen
detection analysis and the host response analysis are done simultaneously. In some embodiments, the
pathogen detection analysis and the host response analysis are done sequentially. In some embodiments,
the pathogen detection analysis is performed by deep sequencing, real time PCR, microarray or using a
microchip. In some embodiments, the host response analysis is performed by deep sequencing, real
time PCR, microarray or using a microchip. In some embodiments, the information obtained from the
host response analysis comprises differential expression level of one or more genes that are related to
the tick-borne disease. In some embodiments, the differential expression level of one or more genes is
measured for the PBMC found in the biological sample. In some embodiments, the microchip
comprises one or more polynucleotide molecules that are related to genomic information from one or
more tick-borne disease-inducing microorganisms. In some embodiments, the microchip comprises one
or more polynucleotide molecules that are related to gene expression information of one or more tick-
borne disease-related biomarkers. In some embodiments, the pathogen detection analysis allows direct
detection of all bacteria species of Borrelia. In some embodiments, the pathogen detection analysis
allows direct detection of all virus species of Bunyaviridae. In some embodiments, the subject has
acute or chronic tick-borne disease. In some embodiments, no tick-borne related pathogen can be
detected in the biological sample.

In some embodiments, the deep sequencing comprises: obtaining sequence information of said one or

more nucleic acid molecules; subtracting human genomic information from the sequence information

3



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]
[0019]

[0020]

WO 2014/197607 PCT/US2014/040922

obtained in (a); and subsequent to subtracting said human genomic information from the sequence
information, relating the sequence information to genomic information of one or more pathogens
capable of inducing the tick-borne disease. In some embodiments, the method further comprises
establishing a transcriptome of the biological sample. In some embodiments, the one or more genes
that are related to the tick-borne disease comprises at least one of IFIT2, IFITM2, SOCS1, SOCS3,
STAT1, STAT2, IRF1, TLR1, TLR2, TLR3, TNF, HLA-DQ, HLA-DR, and MYD&S.

In some embodiments, the pathogen detection analysis is based on the sequence information of 16s and
18s ribosomal RNA (e.g., SEQ ID NOs: 57,957-57,958) of one or more pathogens capable of inducing
the tick-borne disease. In some embodiments, the detecting the tick-borne disease is at a sensitivity of at
least 90% and at a specificity of at least 90%.

The disclosure provides for a method of detecting a tick-borne disease at a sensitivity of at least 90%
and a specificity of at least 90%.

The disclosure provides for a method of detecting a tick-borne disease based on the sequence
information of 16s and 18s ribosomal RNA (e.g., SEQ ID NOs: 57,957-57,958) of one or more
pathogens capable of inducing the tick-borne disease at a sensitivity of at least 90% or at a specificity of
at least 90%.

Additional aspects and advantages of the present disclosure will become readily apparent to those
skilled in this art from the following detailed description, wherein only illustrative embodiments of the
present disclosure are shown and described. As will be realized, the present disclosure is capable of
other and different embodiments, and its several details are capable of modifications in various obvious
respects, all without departing from the disclosure. Accordingly, the drawings and description are to be

regarded as illustrative in nature, and not as restrictive.

INCORPORATION BY REFERENCE
All publications, patents, and patent applications mentioned in this specification are herein incorporated
by reference to the same extent as if each individual publication, patent, or patent application was

specifically and individually indicated to be incorporated by reference.

BRIEF DESCRIPTION OF THE DRAWINGS
The novel features of the invention are set forth with particularity in the appended claims. A better
understanding of the features and advantages of the present invention will be obtained by reference to
the following detailed description that sets forth illustrative embodiments, in which the principles of the
invention are utilized, and the accompanying drawings of which:
FIGURE 1 depicts a method for determining expression levels of tick-borne disease genes in a host.
FIGURE 2 demonstrates an example of output from an analysis using the TickChip. Calculated Z
scores are included in the output of this example.
FIGURE 3A depicts a heat map showing a selected cluster of 42 Babesia 18S probes on TickChip v1.0

microarrays corresponding to serial spiked-in dilutions of Babesia microti or Borrelia burgdorferi. The
4
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color saturation indicates the normalized magnitude of hybridization intensity on the TickChip. As can
be seen, the signature from multiple Babesia 18S probes is highly specific for Babesia microti at
dilutions down to 100 genomes/mL (i.e., 1 genome/ml, 1 organism per ml).

FIGURE 3B illustrates the measured sensitivity of the TickChip for pathogens spiked into human
whole blood and amplified by random amplification or 16S or 18S rRNA PCR

FIGUREA4 provides a brief, general description of an illustrative and/or suitable example of a
computing environment in which embodiments of the methods disclosed herein may be implemented.
FIGURE 5 depicts a method for determining expression levels of tick-borne disease genes in a host.
FIGURE 6 depicts a deep-sequencing bioinformatics pipeline for pathogen detection.

FIGURE 7 depicts the results from comparing the speed and sensitivity of various bioinformatics tools
to process deep sequencing data.

FIGURE 8 depicts the analysis of sequences from four different patients, all with acute Lyme disease.
FIGURE 9 illustrates that computational challenge various based on the clinical sample type.
FIGURE 10 depicts the URPI pipeline for analyzing deep sequencing data.

FIGURES 11A-C depict various different pipelines for analyzing deep sequencing data

FIGURE 12 depicts the results from comparing the speed of the Sequedex method to other
bioinformatics tools to process deep sequencing data.

FIGURE 13 depicts the results from comparing the speed of various bioinformatics tools to process
deep sequencing data.

FIGURE 14 depicts a comparison of Receiver Operating Characteristic (ROC) curves for various
methods of mapping deep sequencing data.

FIGURE 15 illustrates that SOCS3 expression (a host gene) is increased in patients with Lyme disease
relative to control patients.

FIGURE 16 illustrates that the expression of multiple host genes is increased in patients with Lyme
disease relative to control patients (as detected by deep-sequencing).

FIGURES 17A-B depict the use of a Nanostring nCounter Multiplexed Analysis System for a deep-
sequencing-based diagnostic assay (without amplification).

FIGURE 18 depicts a sample workflow for a deep-sequencing-based diagnostic assay.

FIGURE 19 depicts a diagram of a system (e.g., a computer system) for analyzing deep-sequencing
data.

FIGURE 20 depicts an overview of one embodiment of the TickChip assay.

FIGURE 21 depicts a cluster heat map according to one particular embodiment showing microarray
sensitivity to B. burgdorferi using whole blood samples spiked with known concentrations of bacteria
and clinical serum samples.

FIGURE 22 depicts the positions of particular probes along the B. burgdorferi 16S TRNA gene.
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FIGURE 23 depicts a cluster heat map according to one particular embodiment showing microarray
sensitivity to B. microti using whole blood samples spiked with known concentrations of bacteria and
clinical RBC lysate samples.

FIGURES 24A-H provide 272 probe sequences based on flaB gene sequences from Borrelia species
(from top to bottom SEQ IDNOs: 58,002-58,273).

FIGURES 25A-R provide 616 probe sequences for the detection of tick-borne bunyaviruses (from top
to bottom SEQ ID NOs: 58,274-58,889).

DETAILED DESCRIPTION
While various embodiments of the invention have been shown and described herein, it will be obvious
to those skilled in the art that such embodiments are provided by way of example only. Numerous
variations, changes, and substitutions may occur to those skilled in the art without departing from the
invention. It should be understood that various alternatives to the embodiments of the invention
described herein may be employed. It shall be understood that different aspects of the invention can be
appreciated individually, collectively, or in combination with each other.
As used herein, “microchip” generally refers to a high -density array of nucleic acid probes
immobilized in predetermined regions of a substrate. A microchip can also refer to a “microarray.”
As used herein, “nucleotide” generally refers to a base-sugar-phosphate combination. Nucleotides are
monomeric units of a nucleic acid sequence (e.g. deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA)). The term nucleotide includes ribonucleoside triphosphates adenosine triphosphate (ATP),
uridine triphosphate (UTP), cytosine triphosphate (CTP), guanosine triphosphate (GTP) and
deoxyribonucleoside triphosphates such as dATP, dCTP, dITP, dUTP, dGTP, dTTP, or derivatives
thereof. Such derivatives can include, for example, [aS]dATP, 7-deaza-dGTP and 7-deaza-dATP, and
nucleotide derivatives that confer nuclease resistance on the nucleic acid molecule containing them.
The term nucleotide as used herein also refers to dideoxyribonucleoside triphosphates (ddNTPs) and
their derivatives. Illustrative examples of dideoxyribonucleoside triphosphates include, but are not
limited to, ddATP, ddCTP, ddGTP, ddITP, and ddTTP. A nucleotide may be unlabeled or detectably
labeled by well known techniques. Labeling can also be carried out with quantum dots. Detectable
labels include, for example, radioactive isotopes, fluorescent labels, chemiluminescent labels,
bioluminescent labels and enzyme labels. Fluorescent labels of nucleotides may include but are not
limited fluorescein, 5-carboxyfluorescein (FAM), 2'7'-dimethoxy-4'5-dichloro-6-carboxyfluorescein
(JOE), rhodamine, 6-carboxyrhodamine (R6G), N,N,N’,N'-tetramethyl-6-carboxyrhodamine
(TAMRA), 6-carboxy-X-rhodamine (ROX), 4-(4'dimethylaminophenylazo) benzoic acid (DABCYL),
Cascade Blue, Oregon Green, Texas Red, Cyanine and 5-(2'-aminoethyl)aminonaphthalene- 1-sulfonic
acid (EDANS). Specific examples of fluorescently labeled nucleotides include [R6G|dUTP,
[TAMRA]JUTP, [R110]dCTP, [R6G]dCTP, [TAMRA]ICTP, [JOE]ddATP, [R6G]ddATP,
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[FAM]ddCTP, [R110]ddCTP, [TAMRA]ddGTP, [ROX]ddTTP, [dR6G]ddATP, [dR110]ddCTP,
[dTAMRA]ddGTP, and [dROX]ddTTP available from Perkin Elmer, Foster City, Calif. FluoroLink
DeoxyNucleotides, FluoroLink Cy3-dCTP, FluoroLink Cy5-dCTP, FluoroLink Fluor X-dCTP,
FluoroLink Cy3-dUTP, and FluoroLink Cy5-dUTP available from Amersham, Arlington Heights, 1l1.;
Fluorescein-15-dATP, Fluorescein-12-dUTP, Tetramethyl-rodamine-6-dUTP, IR770-9-dATP,
Fluorescein-12-ddUTP, Fluorescein-12-UTP, and Fluorescein-15-2'-dATP available from Boehringer
Mannheim, Indianapolis, Ind.; and Chromosome Labeled Nucleotides, BODIPY-FL-14-UTP,
BODIPY-FL-4-UTP, BODIPY-TMR-14-UTP, BODIPY-TMR-14-dUTP, BODIPY-TR-14-UTP,
BODIPY-TR-14-dUTP, Cascade Blue-7-UTP, Cascade Blue-7-dUTP, fluorescein-12-UTP,
fluorescein-12-dUTP, Oregon Green 488-5-dUTP, Rhodamine Green-5-UTP, Rhodamine Green-5-
dUTP, tetramethylrhodamine-6-UTP, tetramethylrhodamine-6-dUTP, Texas Red-5-UTP, Texas Red-5-
dUTP, and Texas Red-12-dUTP available from Molecular Probes, Eugene, Oreg. Nucleotides can also
be labeled or marked by chemical modification. A chemically-modified single nucleotide can be, ¢.g.,
biotin-dNTP. Some non-limiting examples of biotinylated dNTPs can include, biotin-dATP (e.g., bio-
N6-ddATP, biotin-14-dATP), biotin-dCTP (e.g., biotin-11-dCTP, biotin-14-dCTP), and biotin-dUTP
(e.g. biotin-11-dUTP, biotin-16-dUTP, biotin-20-dUTP). A nucleotide can comprise a synthetic
nucleotide. A nucleotide can comprise a synthetic nucleotide analog. Nucleotide can also refer to
“nucleic acid,” (e.g., nucleic acids in a nucleic acid sample), and/or “target nucleic acids.”

The term "probe," as used herein, refers to a nucleic acid that is complementary to a nucleotide
sequence of interest. In certain cases, detection of a target analyte requires hybridization of a probe to a
target. In certain embodiments, a probe may be immobilized on a surface of a substrate, where the
substrate can have a variety of configurations, e.g., a sheet, bead, or other structure. In certain
embodiments, a probe may be present on a surface of a planar support, e.g., in the form of an array.

As used herein, “target nucleic acid” generally refers to a nucleic acid to be used in the methods of the
disclosure. A target nucleic acid can refer to a chromosomal sequence or an extrachromosomal
sequence, (€.g. an episomal sequence, a minicircle sequence, a mitochondrial sequence, a chloroplast
sequence, etc.). A target nucleic acid can be sequenced from a nucleic acid sample. A target nucleic
acid can be DNA. A target nucleic acid can herein be used interchangeably with “polynucleotide”
and/or ““nucleotide sequence”.

The terms "determining", "measuring”, "evaluating", "assessing"”, "analyzing", and "assaying" are used
interchangeably herein to refer to any form of measurement, and include determining if an element is
present or not. These terms include both quantitative and/or qualitative determinations. Assessing may
be relative or absolute. "Assessing the presence of” includes determining the amount of something
present, as well as determining whether it is present or absent.

General Overview

This disclosure provides for compositions and methods for detecting tick-borne diseases. Detection

methods of the present disclosure can be used to diagnose and/or treat a subject suspected of having a
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disease, such as a tick-borne disease (e.g., Lyme disease, Southern Tick Associated Rash Illness). The
method can comprise using microchip methodologies to determine the pathogenic genetic content of a
tick-borne disease in a patient sample. FIGURE 1 shows a method for using a microchip to identify
genes of tick-borne diseases in a host. A nucleic acid sample can comprise a plurality of nucleic acids
105 can be contacted 110 to a microchip 115. The microchip 115 comprises probes 120. Each probe
120 can comprise a unique sequence that can correspond to a molecular signature of a tick-borne
disease and/or patient transcriptome. Each probe 120 can hybridize 125 to a nucleic acid 105.
Hybridization can be detected through optical (e.g., fluorescence) detection. As an alternative,
hybridization may be detected by electrochemical or electrostatic methods.

This disclosure provides for methods for detecting, and sequencing tick-borne diseases. Detection
methods of the present disclosure can be used to diagnose and/or treat a subject suspected of having a
disease, such as a tick-borne disease (e.g., Lyme disease, Southern Tick Associated Rash Illness). The
method can comprise using deep sequencing and data analysis methodologies to determine the
pathogenic genetic content of a tick-borne disease in a patient sample.

Tick-borne diseases

Tick-borne diseases can comprise a plurality of infection stages. Tick-borne diseases can comprise an
acute infection stage. In an acute infection stage, a tick-borne disease (e.g., Lyme disease, Southern
Tick-Associated Rash Illness) can exhibit symptoms of fever, achiness, and/or fatigue. In an acute
infection stage, a tick-born disease can be described as a spirochetemia phase, wherein the bacteria
causing the disease can be detectable in blood. The acute infection stage can be treated with antibiotics
in 10-28 days. Tick-borne disease can comprise a chronic infection stage. Chronic infection can lead
to neurologic and musculoskeletal disease.

Tick-borne diseases can originate from many species. Tick borne-disease can originate from bacteria.
Bacteria species can be spirochetes. Bacteria species can include species from the genus Borrelia (e.g.,
Borrelia burgdorferi sensu stricto, Borrelia afzelii, Borrelia garinii Candidatus Borrelia texasensis,
Borrelia afzelii, Borrelia americana, Borrelia andersonii, Borrelia anserina, Borrelia baltazardii,
Borrelia bavariensis, Borrelia bissettii, Borrelia brasiliensis, Borrelia burgdorferi, Borrelia
californiensis, Borrelia carolinensis, Borrelia caucasica, Borrelia coriaceae, Borrelia crocidurae,
Borrelia dugesii, Borrelia duttonii, Borrelia garinii, Borrelia graingeri, Borrelia harveyi, Borrelia
hermsii, Borrelia hispanica, Borrelia japonica, Borrelia latyschewii, Borrelia lonestari , Borrelia
lusitaniae, Borrelia mazzottii, Borrelia merionesi, Borrelia microti, Borrelia miyamotoi, Borrelia
parkeri, Borrelia persica, Borrelia recurrentis, Borrelia sinica, Borrelia spielmanii, Borrelia tanukii,
Borrelia theileri, Borrelia tillae, Borrelia turcica, Borrelia turdi, Borrelia turicatae, Borrelia valaisiana,
Borrelia venezuelensis, Borrelia vincentii). In some instances the tick-borne disease can originate from
Borrelia burgdorferi.

Bacteria species can include species from the genus Anaplasma/Ehrlichia (e.g., Anaplasma

phagocytophilum, Ehrlichia phagocytophila, Anaplasma bovis, Anaplasma platys, Anaplasma
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marginale, Ehrlichia ewingii, Ehrlichia chaffeensis, Ehrlichia canis, Neorickettsia sennetsu). In some
instances the tick-borne disease can originate from Anaplasma phagocytophilum/Erlichia.

Bacteria species can include species from the genus Rickettsia (e.g., Rickettsia aeschlimannii,
Rickettsia africae, Rickettsia akari, Rickettsia asiatica, Rickettsia australis, Rickettsia canadensis,
Rickettsia conorii, Rickettsia cooleyi, Rickettsia felis, Rickettsia heilongjiangensis, Rickettsia helvetica,
Rickettsia honei, Rickettsia hulinii, Rickettsia japonica, Rickettsia massiliae, Rickettsia montanensis,
Rickettsia parkeri, Rickettsia peacockii, Rickettsia prowazekii, Rickettsia hipicephaliRickettsia
rickettsii, Rickettsia sibirica, Rickettsia slovaca, Rickettsia tamurae, Rickettsia typhi).

Bacteria species can include species from the genus Bartonella (e.g., Bartonella alsatica, Bartonella
australis, Bartonella bacilliformis, Bartonella birtlesii, Bartonella bovis (also called weissii), Bartonella
capreoli, Bartonella chomelii, Bartonella clarridgeiae, Bartonella coopersplainsensis, Bartonella
doshiae, Bartonella elizabethae, Bartonella grahamii, Bartonella henselae, Bartonella japonica,
Bartonella koehlerae, Bartonella peromysci, Bartonella phoceensis, Bartonella queenslandensis,
Bartonella quintana, Bartonella rattaustraliani, Bartonella rattimassiliensis, Bartonella rochalimae,
Bartonella schoenbuchensis, Bartonella silvatica, Bartonella silvicola, Bartonella talpae, Bartonella
taylorii, Bartonella tribocorum, Bartonella vinsonii spp. arupensis, Bartonella vinsonii spp. berkhoffii,
Bartonella vinsonii spp. vinsonii, Bartonella phoceensis, Bartonella washoensis, Candidatus Bartonella
antechini, Candidatus Bartonella bandicootii, Candidatus Bartonella breitschwerdtii, Candidatus
Bartonella durdenii, Candidatus Bartonella ¢ldjazairii, Candidatus Bartonella mayotimonensis,
Candidatus Bartonella melophagi, Candidatus Bartonella merieuxii, Candidatus Bartonella monaxi,
Candidatus Bartonella rudakovii, Candidatus Bartonella tamiae, Candidatus Bartonella thailandensis,
Candidatus Bartonella volans, Candidatus Bartonella woyliei).

Bacteria species can include species that are known to cause Tuleremia (e.g., Francisella tularensis).
Bacteria species can include species from the genus Leptospira (e.g, Leptospira interrogans, Leptospira
kirschneri, Leptospira noguchii, Leptospira alexanderi, Leptospira weilii, Leptospira genomospecies 1,
Leptospira borgpetersenii, Leptospira santarosai, Leptospira kmetyi, Leptospira inadai, Leptospira
fainei, Leptospira broomii, Leptospira licerasiae, Leptospira wolffii, Leptospira biflexa, Leptospira
meyeri, Leptospira wolbachii, Leptospira genomospecies 3, Leptospira genomospecies 4, Leptospira
genomospecies 5).

Bacteria species can include species from the genus Treponema (e.g., Treponema amylovorum,
Treponema azotonutricium, Treponema berlinense, Treponema brennaborense, Treponema bryantii,
Treponema caldarium, Treponema denticola, Treponema hyodysenteriae, Treponema innocens,
Treponema isoptericolens, Treponema lecithinolyticum, Treponema maltophilum, Treponema medium,
Treponema minutum, Treponema pallidum, Treponema paraluiscuniculi, Treponema parvum,
Treponema pectinovorum, Treponema pedis, Treponema pertenue, Treponema porcinum, Treponema

primitia, Treponema putidum, Treponema saccharophilum, Treponema socranskii, Treponema
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socranskii, Treponema socranskii, Treponema socranskii, Treponema stenostreptum, Treponema
succinifaciens, Treponema zuelzerae).

Bacteria species can include species from the genus Mycoplasma (¢.g., Mycoplasma adleri,
Mycoplasma agalactiae, Mycoplasma agassizii, Mycoplasma alkalescens, Mycoplasma alligatoris,
Mycoplasma alvi, Mycoplasma amphoriforme, Mycoplasma anatis, Mycoplasma anseris, Mycoplasma
arginini, Mycoplasma arthritidis, Mycoplasma auris, Mycoplasma bovigenitalium, Mycoplasma
bovirhinis, Mycoplasma bovis, Mycoplasma bovoculi, Mycoplasma buccale, Mycoplasma buteonis,
Mycoplasma californicum, Mycoplasma canadense, Mycoplasma canis, Mycoplasma capricolum,
Mycoplasma capricolum, Mycoplasma capricolum, Mycoplasma caviae, Mycoplasma cavipharyngis,
Mycoplasma citelli, Mycoplasma cloacale, Mycoplasma coccoides, Mycoplasma collis, Mycoplasma
columbinasale, Mycoplasma columbinum, Mycoplasma columborale, Mycoplasma conjunctivae,
Mycoplasma corogypsi, Mycoplasma cottewii, Mycoplasma cricetuli, Mycoplasma crocodyli,
Mycoplasma cynos, Mycoplasma dispar, Mycoplasma edwardii, Mycoplasma elephantis, Mycoplasma
ellychniae, Mycoplasma equigenitalium, Mycoplasma equirhinis, Mycoplasma falconis, Mycoplasma
fastidiosum, Mycoplasma faucium, Mycoplasma felifaucium, Mycoplasma feliminutum, Mycoplasma
felis, Mycoplasma fermentans, Mycoplasma flocculare, Mycoplasma gallinaceum, Mycoplasma
gallinarum, Mycoplasma gallisepticum, Mycoplasma gallopavonis, Mycoplasma gateae, Mycoplasma
genitalium, Mycoplasma glycophilum, Mycoplasma gypis, Mycoplasma haemocanis, Mycoplasma
haemofelis, Mycoplasma haecmomuris, Mycoplasma hominis, Mycoplasma hyopharyngis, Mycoplasma
hyopneumoniae, Mycoplasma hyorhinis, Mycoplasma hyosynoviae, Mycoplasma iguanae,
Mycoplasma imitans, Mycoplasma indiense, Mycoplasma iners, Mycoplasma iowae, Mycoplasma
lactucae, Mycoplasma lagogenitalium, Mycoplasma leachii, Mycoplasma leonicaptivi, Mycoplasma
leopharyngis, Mycoplasma lipofaciens, Mycoplasma lipophilum, Mycoplasma lucivorax, Mycoplasma
luminosum, Mycoplasma maculosum, Mycoplasma melaleucae, Mycoplasma meleagridis, Mycoplasma
microti, Mycoplasma moatsii, Mycoplasma mobile, Mycoplasma molare, Mycoplasma mucosicanis,
Mycoplasma muris, Mycoplasma mustelae, Mycoplasma mycoides, Mycoplasma mycoides,
Mycoplasma mycoides, Mycoplasma neurolyticum, Mycoplasma opalescens, Mycoplasma orale,
Mycoplasma ovipneumoniae, Mycoplasma ovis, Mycoplasma oxoniensis, Mycoplasma penetrans,
Mycoplasma phocicerebrale, Mycoplasma phocidae, Mycoplasma phocirhinis, Mycoplasma pirum,
Mycoplasma pneumoniae, Mycoplasma primatum, Mycoplasma pullorum, Mycoplasma pulmonis,
Mycoplasma putrefaciens, Mycoplasma salivarium, Mycoplasma simbae, Mycoplasma somnilux,
Mycoplasma spermatophilum, Mycoplasma spumans, Mycoplasma sturni, Mycoplasma sualvi,
Mycoplasma sualvi, Mycoplasma subdolum, Mycoplasma suis, Mycoplasma synoviae, Mycoplasma
testudineum, Mycoplasma testudinis, Mycoplasma verecundum, Mycoplasma wenyonii, Mycoplasma

yeatsii).
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[0061] Bacteria species can include species from the genus Chlamydia (e.g., Chlamydia muridarum,
Chlamydia pecorum, Chlamydia pneumoniae, Chlamydia psittaci, Chlamydia suis, Chlamydia
trachomatis).

[0062] Tick-borne diseases can originate from protozoans. Prozoans can include species from the gensu
Babesia (e.g., Babesia bigemina, Babesia bovis, Babesia canis, Babesia cati, Babesia divergens,
Babesia duncani, Babesia felis, Babesia gibsoni, Babesia herpailuri, Babesia jakimovi, Babesia major,
Babesia microti, Babesia ovate, Babesia pantherae). In some instances, the tick-borne disease can
originate from Babesia microti. In some instances, the tick-borne disease can originate from Babesia
duncani.

[0063] Prozoans can include species from the genus Toxoplasma (e.g., Toxoplasma gondii). In some
instances, the tick-borne disease can originate from Toxoplasma gondii.

[0064] Tick-borne diseases can originate from fungi. Fungi can include species from the genus Candida (e.g.,
Candida albicans, Candida ascalaphidarum,Candida amphixiae, Candida antarctica, Candida argentea,
Candida atlantica, Candida atmosphaerica, Candida blattac, Candida carpophila, Candida carvajalis,
Candida cerambycidarum, Candida chauliodes, Candida corydali, Candida dosseyi, Candida
dubliniensis, Candida ergatensis, Candida fructus, Candida glabrata, Candida fermentati, Candida
guilliermondii, Candida haemulonii, Candida insectamens, Candida insectorum, Candida intermedia,
Candida jeffresii, Candida kefyr, Candida krusei, Candida lusitaniae, Candida lyxosophila, Candida
maltosa, Candida marina, Candida membranifaciens, Candida milleri, Candida oleophila, Candida
oregonensis, Candida parapsilosis, Candida quercitrusa, Candida rugosa, Candida sake, Candida
shehatea, Candida temnochilae, Candida tenuis, Candida theae, Candida tropicalis, Candida tsuchiyae,
Candida sinolaborantium, Candida sojae, Candida subhashii, Candida viswanathii, Candida utilis).

[0065] Fungi can include species from the genus Cryptococcus (e.g., Cryptococcus adeliensis, Cryptococcus
aerius, Cryptococcus albidosimilis, Cryptococcus antarcticus, Cryptococcus aquaticus, Cryptococcus
ater, Cryptococcus bhutanensis, Cryptococcus consortionis, Cryptococcus curvatus, Cryptococcus
phenolicus, Cryptococcus skinneri, Cryptococcus terreus, Cryptococcus vishniacci, Cryptococcus
neoformans, Cryptococcus gattii, Cryptococcus albidus, Cryptococcus uniguttulas).

[0066] Tick-borne diseases can originate from viruses. Viruses can include tick-borne encephalitis virus and
dengue virus. Viruses can include viruses from the Bunyaviridae family of viruses (e.g., hanta
Hantavirus, Nairovirus, Orthobunyavirus, Phlebovirus (e.g., severe fever with thrombocytopenia
syndrome (SFTS)), Tospovirus). Viruses can include the Heartland virus, and the Lone Star virus.
Other viruses that may cause or be correlated with tick-borne diseases may include viruses described in,
for example, Mahy, Brian W. J. (October 2008). The dictionary of virology. Elsevier. ISBN 978-0-12-
373732-8 which is herein incorporated by reference in its entirety.

[0067] Many genes can be related (e.g., affected, expression level altered) to tick-borne discases. Affected
genes can include IFIT2, IFITM2, suppressor of cytokine signaling, SOCS1, SOCS3, genes in the
JAK/STAT pathway, STAT1, STAT2, Interferon type 1, interferon (IFN) induced proteins (e.g.,

11



[0068]

[0069]
[0070]

[0071]
[0072]

WO 2014/197607 PCT/US2014/040922

transmembrane protein 2), IFN regulatory factor, IRF1, IRF7, toll like receptors, TLR1, TLR2, TLR3,
TNF, HLA-DQ, HLA-DR, MYDSS, signal transducer and activator of transcription 2, cytokines, NF-
kappaB, fibronectin (FN) induced proteins (e.g., with tetratricopeptide).

“IFIT2” or “interferon-induced protein with tetratricopeptide repeats 2” refers to (i) a polypeptide
comprising an amino acid sequence having at least about 90% (e.g., at least about 92%, at least about
95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least about
99.5%, or 100%) amino acid sequence identity to the amino acid sequence set forth in SEQ ID NO:
57,959; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least about 90% (e.g.,
at least about 92%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, at
least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid
sequence set forth in SEQ ID NO: 57,960.

The IFIT2 polypeptide sequence is:
MSENNKNSLESSLRQLKCHFTWNLMEGENSLDDFEDKVFYRTEFQNREFKATMCNLLAYLKH
LKGQNEAALECLRKAEELIQQEHADQAEIRSLVITWGNYAWVYYHMGRLSDVQIYVDKVKHV
CEKFSSPYRIESPELDCEEGWTRLKCGGNQNERAKVCFEKALEKKPKNPEFTSGLAIASYRLDN
WPPSQNAIDPLRQAIRLNPDNQYLKVLLALKLHKMREEGEEEGEGEKLVEEALEKAPGVTDVL
RSAAKFYRRKDEPDKAIELLKKALEYIPNNAYLHCQIGCCYRAKVFQVMNLRENGMY GKRKL
LELIGHAVAHLKKADEANDNLFRVCSILASLHALADQYEDAEYYFQKEFSKELTPVAKQLLHL
RYGNFQLYQMKCEDKAIHHFIEGVKINQKSREKEKMKDKLQKIAKMRLSKNGADSEALHVLA
FLQELNEKMQQADEDSERGLESGSLIPSASSWNGE (SEQ ID NO: 57,959)

The IFIT2 nucleic acid sequence is:
AGTTTCACTTTCCCTTTTGTAACGTCAGCTGAAGGGAAACAAACAAAAAGGAACCAGAGG
CCACTTGTATATATAGGTCTCTTCAGCATTTATTGGTGGCAGAAGAGGAAGATTTCTGAAG
AGTGCAGCTGCCTGAACCGAGCCCTGCCGAACAGCTGAGAATTGCACTGCAACCATGAGT
GAGAACAATAAGAATTCCTTGGAGAGCAGCCTACGGCAACTAAAATGCCATTTCACCTGG
AACTTGATGGAGGGAGAAAACTCCTTGGATGATTTTGAAGACAAAGTATTTTACCGGACT
GAGTTTCAGAATCGTGAATTCAAAGCCACAATGTGCAACCTACTGGCCTATCTAAAGCACC
TCAAAGGGCAAAACGAGGCAGCCCTGGAATGCTTACGTAAAGCTGAAGAGTTAATCCAGC
AAGAGCATGCTGACCAGGCAGAAATCAGAAGTCTGGTCACCTGGGGAAACTATGCCTGGG
TCTACTATCACATGGGCCGACTCTCAGACGTTCAGATTTATGTAGACAAGGTGAAACATGT
CTGTGAGAAGTTTTCCAGTCCCTATAGAATTGAGAGTCCAGAGCTTGACTGTGAGGAAGG
GTGGACACGGTTAAAGTGTGGAGGAAACCAAAATGAAAGAGCGAAGGTGTGCTTTGAGA
AGGCTCTGGAAAAGAAGCCAAAGAACCCAGAATTCACCTCTGGACTGGCAATAGCAAGCT
ACCGTCTGGACAACTGGCCACCATCTCAGAACGCCATTGACCCTCTGAGGCAAGCCATTCG
GCTGAATCCTGACAACCAGTACCTTAAAGTCCTCCTGGCTCTGAAGCTTCATAAGATGCGT
GAAGAAGGTGAAGAGGAAGGTGAAGGAGAGAAGTTAGTTGAAGAAGCCTTGGAGAAAGC
CCCAGGTGTAACAGATGTTCTTCGCAGTGCAGCCAAGTTTTATCGAAGAAAAGATGAGCC
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AGACAAAGCGATTGAACTGCTTAAAAAGGCTTTAGAATACATACCAAACAATGCCTACCT
GCATTGCCAAATTGGGTGCTGCTATAGGGCAAAAGTCTTCCAAGTAATGAATCTAAGAGA
GAATGGAATGTATGGGAAAAGAAAGTTACTGGAACTAATAGGACACGCTGTGGCTCATCT
GAAGAAAGCTGATGAGGCCAATGATAATCTCTTCCGTGTCTGTTCCATTCTTGCCAGCCTC
CATGCTCTAGCAGATCAGTATGAAGACGCAGAGTATTACTTCCAAAAGGAATTCAGTAAA
GAGCTTACTCCTGTAGCGAAACAACTGCTCCATCTGCGGTATGGCAACTTTCAGCTGTACC
AAATGAAGTGTGAAGACAAGGCCATCCACCACTTTATAGAGGGTGTAAAAATAAACCAGA
AATCAAGGGAGAAAGAAAAGATGAAAGACAAACTGCAAAAAATTGCCAAAATGCGACTT
TCTAAAAATGGAGCAGATTCTGAGGCTTTGCATGTCTTGGCATTCCTTCAGGAGCTGAATG
AAAAAATGCAACAAGCAGATGAAGACTCTGAGAGGGGTTTGGAGTCTGGAAGCCTCATCC
CTTCAGCATCAAGCTGGAATGGGGAATGAAGAATAGAGATGTGGTGCCCACTAGGCTACT
GCTGAAAGGGAGCTGAAATTCCTCCACCAAGTTGGTATTCAAAATATGTAATGACTGGTAT
GGCAAAAGATTGGACTAAGACACTGGCCATACCACTGGACAGGGTTATGTTAACACCTGA
ATTGCTGGGTCTTGAGAGAGCCCAAGGAGTTCTGGGAGAGGGACCAGATTGGGGGGTAGG
TCCACGGGCTTGGTGATAGAATTATTTCTCGATTGACTTCTTGAGTGCAATTTGAACTGTAA
CATTTGCTTAGTCACCTTTAGTGGAGTAATCTACTGGGCTTGTTTCTATATTTATATAAAGC
AGCCAAATCCTTCATGTAATATTGAAGTCCATTTTTGCAATGTTGTTCCATACTTGGAGTCA
TTTTGCATCCCATAGAGGTTAGTCCTGCATAGCCAGTAATGTGCTAAGTTCATCCAAAAGC
TGGCGGACCAAAGTCTAAATAGGGCTCAGTATCCCCCATCGCTTATCTCTGCCTCCTTCCTC
CTCCTTCCCAGTCTATCATCAACCTTGAGTATTCTACACAATGTGAATTCAAGTGCCTGATT
AATTGAGGTGGCAACATAGTTTGAGACGAGGGCAGAGAACAGGAAGATACATAGCTAGA
AGCGACGGGTACAAAAAGCAATGTGTACAAGAAGACTTTCAGCAAGTATACAGAGAGTTC
ACCTCTACTCTGCCCTCCTCATAGTCATAATGTAGCAAGTAAAGAATGAGAATGGATTCTG
TACAATACACTAGAAACCAACATAATGTATTTCTTTAAAACCTGTGTGAAAAAATAAATGT
TCCACCAGTAGGGATAGGGGAAAAGTAACCAAAAGAGAGAAAGAGAAAGGAATGCTGGT
TTATCTTTGTAGATTGTAATCGAATGGAGAAATTTGCAGTATTTTAGCCACTATTAGGAATT
TTTTTTTTTTGTAAAATGAAGACTGAACTCTGTTCAAATGCTTTCATGAACCTGGTTTGAGA
CGGTAGGAAAGCAACAAAACGTGGGAACCTGGTGACTAAGGGCCTGGTGCAAGGACTTG
GGAAATGTCATTGATAATAGATGGTGGGGTTTTCCCCCCTTTAGAAATGTTGGATATTAAG
TGATATAAACACTTCTTTTAACTCCGAAAATCTTCTGAGAAATCACAAAATTCACGGTATG
CTTGGAACGATTGAGATTTTCTAGGTAGATGCTGAATAGCCTAGACATCAAAGTTGGTGTG
AACCAAAATAGAGTCAGCTGACCCAGCATCAGCCACACTCTGGGTTGGAAAATGTTTGCC
TGTTGGAATTAATTTAAGCTTAAGTATATATCAACATTATTTTATTGTGCAATTAAAACAAT
ACAAATTCATGGTTTTTTAAAGTTAAAAATTCTAACCACTGTAACAACAGTTTTTGTGTTAT
TTTCTGTATTAAACATCTTGTTGCACGCATTTGAGGTCATCAGGGTGCAAAATTTGTATTCC
TGAAAATGTCATATATTTTCATTAATAAATAACCTAAATATGATAAAACATAAAGCAGTGT
TCTGGTTCATCTGGAATTTTGCTGTACTTTAAATCTTTCAGACTCAGCTACTGATAAATGAA
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ACGTTACACAGGTGTGAACCAAATCCAAATAACCTCGACTGGTCTACTATCATAATCACCT
GAACAGAACAAAACTTTTTCCTCAGCTTTAAGAGTCCAGGGCTTCGGATAACAGCTGCCAT
CTGCCACCTGCTACCATTGACCTACGTGAACACAGACATTCTGTCTCCACCTTGATGGTGG
GTGGGCTGCTCCCCTTTTCTTTGTTAAATTTTGTGCTTTCATCACATTTTCTCTATTCTGACC
TCTGTTATGAGAAATAAAAGTCACTGATTCCATTTTAAAAAAAAAAA (SEQ ID NO: 57,960)

“IFITM2” or “interferon induced transmembrane protein 2” refers to (i) a polypeptide comprising an
amino acid sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
amino acid sequence identity to the amino acid sequence set forth in SEQ ID NO: 57,961; and/or (i) a
polynucleotide comprising a nucleotide sequence having at least about 90% (e.g., at least about 92%, at
least about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least
about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID
NO: 57,962.

The IFITM2 polypeptide sequence is:
MNHIVQTFSPVNSGQPPNYEMLKEEQEVAMLGVPHNPAPPMSTVIHIRSETSVPDHVVWSLFEN
TLFMNTCCLGFIAFAYSVKSRDRKMVGDVTGAQAYASTAKCLNIWALILGIFMTILLIIIPVLVV
QAQR (SEQ ID NO: 57,961)

The IFITM?2 nucleic acid sequence is:
GAGGAAACTGTTGAGAAAACGGAACTACTGGGGAAAGGGAGGGCTCACTGAGAACCATC
CCGGTAACCCGATCACCGCTGGTCACCATGAACCACATTGTGCAAACCTTCTCTCCTGTCA
ACAGCGGCCAGCCTCCCAACTACGAGATGCTCAAGGAGGAGCAGGAAGTGGCTATGCTGG
GGGTGCCCCACAACCCTGCTCCCCCGATGTCCACCGTGATCCACATCCGCAGCGAGACCTC
CGTGCCTGACCATGTGGTCTGGTCCCTGTTCAACACCCTCTTCATGAACACCTGCTGCCTGG
GCTTCATAGCATTCGCGTACTCCGTGAAGTCTAGGGACAGGAAGATGGTTGGCGACGTGA
CCGGGGCCCAGGCCTATGCCTCCACCGCCAAGTGCCTGAACATCTGGGCCCTGATTTTGGG
CATCTTCATGACCATTCTGCTCATCATCATCCCAGTGTTGGTCGTCCAGGCCCAGCGATAG
ATCAGGAGGCATCATTGAGGCCAGGAGCTCTGCCCGTGACCTGTATCCCACGTACTCTATC
TTCCATTCCTCGCCCTGCCCCCAGAGGCCAGGAGCTCTGCCCTTGACCTGTATTCCACTTAC
TCCACCTTCCATTCCTCGCCCTGTCCCCACAGCCGAGTCCTGCATCAGCCCTTTATCCTCAC
ACGCTTTTCTACAATGGCATTCAATAAAGTGTATATGTTTCTGGTGCTGCTGTGACTTCAAA
AAAAAA (SEQ ID NO: 57,962)

“SOCS1” or “suppressor of cytokine signaling 17 refers to (i) a polypeptide comprising an amino acid
sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid
sequence identity to the amino acid sequence set forth in SEQ ID NO: 57,963; and/or (ii) a

polynucleotide comprising a nucleotide sequence having at least about 90% (e.g., at least about 92%, at
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least about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least
about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID
NO: 57,964.

The SOCS1 polypeptide sequence is:
MVAHNQVAADNAVSTAAEPRRRPEPSSSSSSSPAAPARPRPCPAVPAPAPGDTHFRTFRSHAD
YRRITRASALLDACGFYWGPLSVHGAHERLRAEPVGTFLVRDSRQRNCFFALSVKMASGPTSI
RVHFQAGRFHLDGSRESFDCLFELLEHYVAAPRRMLGAPLRQRRVRPLQELCRQRIVATVGRE
NLARIPLNPVLRDYLSSFPFQI (SEQ ID NO: 57,963)

The SOCS1 nucleic acid sequence is:
GGCAGCTGCACGGCTCCTGGCCCCGGAGCATGCGCGAGAGCCGCCCCGGAGCGCCCCGGA
GCCCCCCGCCAGTCCCGCCCGCGGCGTCCCGCGCCCCGCCGCCAGCGCACCCCCGGACGCTA
TGGCCCACCCCTCCGGCTGGCCCCTTCTGTAGGATGGTAGCACACAACCAGGTGGCAGCCG
ACAATGCAGTCTCCACAGCAGCAGAGCCCCGACGGCGGCCAGAACCTTCCTCCTCTTCCTC
CTCCTCGCCCGCGGCCCCCGCGCGCCCGCGGCCAETGCCCCGCGGTCCCGGLeeecaaeecee
GGCGACACGCACTTCCGCACATTCCGTTCGCACGCCGATTACCGGCGCATCACGCGCGCCA
GCGCGCTCCTGGACGCCTGCGGATTCTACTGGGGGCCCCTGAGCGTGCACGGGGCGCACG
AGCGGCTGCGCGCCGAGCCCGTGGGCACCTTCCTGGTGCGCGACAGCCGCCAGCGGAACT
GCTTTTTCGCCCTTAGCGTGAAGATGGCCTCGGGACCCACGAGCATCCGCGTGCACTTTCA
GGCCGGCCGCTTTCACCTGGATGGCAGCCGCGAGAGCTTCGACTGCCTCTTCGAGCTGCTG
GAGCACTACGTGGCGGCGCCGCGCCGCATGCTGGGGGCCCCGCTGCGCCAGCGCCGCGTG
CGGCCGCTGCAGGAGCTGTGCCGCCAGCGCATCGTGGCCACCGTGGGCCGCGAGAACCTG
GCTCGCATCCCCCTCAACCCCGTCCTCCGCGACTACCTGAGCTCCTTCCCCTTCCAGATTTG
ACCGGCAGCGCCCGCCGTGCACGCAGCATTAACTGGGATGCCGTGTTATTTTGTTATTACT
TGCCTGGAACCATGTGGGTACCCTCCCCGGCCTGGGTTGGAGGGAGCGGATGGGTGTAGG
GGCGAGGCGCCTCCCGCCCTCGGCTGGAGACGAGGCCGCAGACCCCTTCTCACCTCTTGAG
GGGGTCCTCCCCCTCCTGGTGCTCCCTCTGGGTCCCCCTGGTTGTTGTAGCAGCTTAACTGT
ATCTGGAGCCAGGACCTGAACTCGCACCTCCTACCTCTTCATGTTTACATATACCCAGTAT
CTTTGCACAAACCAGGGGTTGGGGGAGGGTCTCTGGCTTTATTTTTCTGCTGTGCAGAATC
CTATTTTATATTTTTTAAAGTCAGTTTAGGTAATAAACTTTATTATGAAAGTTTTTTTTTT
(SEQ ID NO: 57,964)

“SOCS3” or “suppressor of cytokine signaling 3” refers to (i) a polypeptide comprising an amino acid
sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid
sequence identity to the amino acid sequence set forth in SEQ ID NO: 57,965; and/or (ii) a
polynucleotide comprising a nucleotide sequence having at least about 90% (e.g., at least about 92%, at

least about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least
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about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID
NO: 57,966.

The SOCS3 polypeptide sequence is:
MVTHSKFPAAGMSRPLDTSLRLKTFSSKSEYQLVVNAVRKLQESGFYWSAVTGGEANLLLSA
EPAGTFLIRDSSDQRHFFTLSVKTQSGTKNLRIQCEGGSFSLQSDPRSTQPVPRFDCVLKLVHHY
MPPPGAPSFPSPPTEPSSEVPEQPSAQPLPGSPPRRAYYIYSGGEKIPLVLSRPLSSNVATLQHLCR
KTVNGHLDSYEKVTQLPGPIREFLDQYDAPL (SEQ ID NO: 57,965)

The SOCS3 nucleic acid sequence is:
GGCTCCGACTTGGACTCCCTGCTCCGCTGCTGCCGCTTCGGCCCCGCACGCAGCCAGCCGC
CAGCCGCCCGCCCGGCCCAGCTCCCGCCGCGGCCCCTTGCCGCGGTCCCTCTCCTGGTCCC
CTCCCGGTTGGTCCGGGGGTGCGCAGGGGGCAGGGCGGGCGCCCAGGGGAAGCTCGAGG
GACGCGCGCGCGAAGGCTCCTTTGTGGACTTCACGGCCGCCAACATCTGGGCGCAGCGCG
GGCCACCGCTGGCCGTCTCGCCGCCGCGTCGCCTTGGGGACCCGAGGGGGCTCAGCCCCA
AGGACGGAGACTTCGATTCGGGACCAGCCCCCCGGGATGCGGTAGCGGCCGCTGTGCGGA
GGCCGCGAAGCAGCTGCAGCCGCCGCCGCGCAGATCCACGCTGGCTCCGTGCGCCATGGT
CACCCACAGCAAGTTTCCCGCCGCCGGGATGAGCCGCCCCCTGGACACCAGCCTGCGCCTC
AAGACCTTCAGCTCCAAGAGCGAGTACCAGCTGGTGGTGAACGCAGTGCGCAAGCTGCAG
GAGAGCGGCTTCTACTGGAGCGCAGTGACCGGCGGCGAGGCGAACCTGCTGCTCAGTGCC
GAGCCCGCCGGCACCTTTCTGATCCGCGACAGCTCGGACCAGCGCCACTTCTTCACGCTCA
GCGTCAAGACCCAGTCTGGGACCAAGAACCTGCGCATCCAGTGTGAGGGGGGCAGCTTCT
CTCTGCAGAGCGATCCCCGGAGCACGCAGCCCGTGCCCCGCTTCGACTGCGTGCTCAAGCT
GGTGCACCACTACATGCCGCCCCCTGGAGCCCCCTCCTTCCCCTCGCCACCTACTGAACCC
TCCTCCGAGGTGCCCGAGCAGCCGTCTGCCCAGCCACTCCCTGGGAGTCCCCCCAGAAGA
GCCTATTACATCTACTCCGGGGGCGAGAAGATCCCCCTGGTGTTGAGCCGGCCCCTCTCCT
CCAACGTGGCCACTCTTCAGCATCTCTGTCGGAAGACCGTCAACGGCCACCTGGACTCCTA
TGAGAAAGTCACCCAGCTGCCGGGGCCCATTCGGGAGTTCCTGGACCAGTACGATGCCCC
GCTTTAAGGGGTAAAGGGCGCAAAGGGCATGGGTCGGGAGAGGGGACGCAGGCCCCTCT
CCTCCGTGGCACATGGCACAAGCACAAGAAGCCAACCAGGAGAGAGTCCTGTAGCTCTGG
GGGGAAAGAGGGCGGACAGGCCCCTCCCTCTGCCCTCTCCCTGCAGAATGTGGCAGGCGG
ACCTGGAATGTGTTGGAGGGAAGGGGGAGTACCACCTGAGTCTCCAGCTTCTCCGGAGGA
GCCAGCTGTCCTGGTGGGACGATAGCAACCACAAGTGGATTCTCCTTCAATTCCTCAGCTT
CCCCTCTGCCTCCAAACAGGGGACACTTCGGGAATGCTGAACTAATGAGAACTGCCAGGG
AATCTTCAAACTTTCCAACGGAACTTGTTTGCTCTTTGATTTGGTTTAAACCTGAGCTGGTT
GTGGAGCCTGGGAAAGGTGGAAGAGAGAGAGGTCCTGAGGGCCCCAGGGCTGCGGGCTG
GCGAAGGAAATGGTCACACCCCCCGCCCACCCCAGGCGAGGATCCTGGTGACATGCTCCT
CTCCCTGGCTCCGGGGAGAAGGGCTTGGGGTGACCTGAAGGGAACCATCCTGGTACCCCA
CATCCTCTCCTCCGGGACAGTCACCGAAAACACAGGTTCCAAAGTCTACCTGGTGCCTGAG
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AGCCCAGGGCCCTTCCTCCGTTTTAAGGGGGAAGCAACATTTGGAGGGGATGGATGGGCT
GGTCAGCTGGTCTCCTTTTCCTACTCATACTATACCTTCCTGTACCTGGGTGGATGGAGCGG
GAGGATGGAGGAGACGGGACATCTTTCACCTCAGGCTCCTGGTAGAGAAGACAGGGGATT
CTACTCTGTGCCTCCTGACTATGTCTGGCTAAGAGATTCGCCTTAAATGCTCCCTGTCCCAT
GGAGAGGGACCCAGCATAGGAAAGCCACATACTCAGCCTGGATGGGTGGAGAGGCTGAG
GGACTCACTGGAGGGCACCAAGCCAGCCCACAGCCAGGGAAGTGGGGAGGGGGGGCGGA
AACCCATGCCTCCCAGCTGAGCACTGGGAATGTCAGCCCAGTAAGTATTGGCCAGTCAGG
CGCCTCGTGGTCAGAGCAGAGCCACCAGGTCCCACTGCCCCGAGCCCTGCACAGCCCTCCC
TCCTGCCTGGGTGGGGGAGGCTGGAGGTCATTGGAGAGGCTGGACTGCTGCCACCCCGGG
TGCTCCCGCTCTGCCATAGCACTGATCAGTGACAATTTACAGGAATGTAGCAGCGATGGAA
TTACCTGGAACAGTTTTTTGTTTTTGTTTTTGTTTTTGTTTTTGTGGGGGGGGGCAACTAAA
CAAACACAAAGTATTCTGTGTCAGGTATTGGGCTGGACAGGGCAGTTGTGTGTTGGGGTG
GTTTTTTTCTCTATTTTTTTGTTTGTTTCTTGTTTTTTAATAATGTTTACAATCTGCCTCAATC
ACTCTGTCTTTTATAAAGATTCCACCTCCAGTCCTCTCTCCTCCCCCCTACTCAGGCCCTTG
AGGCTATTAGGAGATGCTTGAAGAACTCAACAAAATCCCAATCCAAGTCAAACTTTGCAC
ATATTTATATTTATATTCAGAAAAGAAACATTTCAGTAATTTATAATAAAGAGCACTATTT
TTTAATGAAAAAAAAAAAAAAAAA (SEQ ID NO: 57,966)

“STAT1” or “signal transducer and activator of transcription 17 refers to (i) a polypeptide comprising
an amino acid sequence having at least about 90% (¢.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
amino acid sequence identity to one of the amino acid sequences set forth in SEQ ID NO: 57,967 and
57,968; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least about 90% (e.g.,
at least about 92%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, at
least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to one of the nucleic
acid sequences set forth in SEQ 1D NO: 57,969 and 57,970.

The STAT1 (isoform alpha) polypeptide sequence is:
MSQWYELQQLDSKFLEQVHQLYDDSFPMEIRQYLAQWLEKQDWEHAANDVSFATIRFHDLLS
QLDDQYSRFSLENNFLLQHNIRKSKRNLQDNFQEDPIQMSMITYSCLKEERKILENAQRFNQAQ
SGNIQSTVMLDKQKELDSKVRNVKDKVMCIEHEIKSLEDLQDEYDFKCKTLQNREHETNGVA
KSDQKQEQLLLKKMYLMLDNKRKEVVHKIIELLNVTELTQNALINDELVEWKRRQQSACIGG
PPNACLDQLQNWFTIVAESLQQVRQQLKKLEELEQKYTYEHDPITKNKQVLWDRTFSLFQQLI
QSSFVVERQPCMPTHPQRPLVLKTGVQFTVKLRLLVKLQELNYNLKVKVLFDKDVNERNTVK
GFRKFNILGTHTKVMNMEESTNGSLAAEFRHLQLKEQKNAGTRTNEGPLIVTEELHSLSFETQL
CQPGLVIDLETTSLPVVVISNVSQLPSGWASILWYNMLVAEPRNLSFFLTPPCARWAQLSEVLS
WQFSSVTKRGLNVDQLNMLGEKLLGPNASPDGLIPWTRFCKENINDKNFPFWLWIESILELIKK
HLLPLWNDGCIMGFISKERERALLKDQQPGTFLLRFSESSREGAITFTWVERSQNGGEPDFHAV
EPYTKKELSAVTFPDIIRNYKVMAAENIPENPLKYLYPNIDKDHAFGKYYSRPKEAPEPMELDG
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PKGTGYIKTELISVSEVHPSRLQTTDNLLPMSPEEFDEVSRIVGSVEFDSMMNTYV (SEQ ID NO:
57,967)

The STAT1 (isoform beta) polypeptide sequence is:
MSQWYELQQLDSKFLEQVHQLYDDSFPMEIRQYLAQWLEKQDWEHAANDVSFATIRFHDLLS
QLDDQYSRFSLENNFLLQHNIRKSKRNLQDNFQEDPIQMSMITYSCLKEERKILENAQRFNQAQ
SGNIQSTVMLDKQKELDSKVRNVKDKVMCIEHEIKSLEDLQDEYDFKCKTLQNREHETNGVA
KSDQKQEQLLLKKMYLMLDNKRKEVVHKIIELLNVTELTQNALINDELVEWKRRQQSACIGG
PPNACLDQLQNWFTIVAESLQQVRQQLKKLEELEQKYTYEHDPITKNKQVLWDRTFSLFQQLI
QSSFVVERQPCMPTHPQRPLVLKTGVQFTVKLRLLVKLQELNYNLKVKVLFDKDVNERNTVK
GFRKFNILGTHTKVMNMEESTNGSLAAEFRHLQLKEQKNAGTRTNEGPLIVTEELHSLSFETQL
CQPGLVIDLETTSLPVVVISNVSQLPSGWASILWYNMLVAEPRNLSFFLTPPCARWAQLSEVLS
WQFSSVTKRGLNVDQLNMLGEKLLGPNASPDGLIPWTRFCKENINDKNFPFWLWIESILELIKK
HLLPLWNDGCIMGFISKERERALLKDQQPGTFLLRFSESSREGAITFTWVERSQNGGEPDFHAV
EPYTKKELSAVTFPDIIRNYKVMAAENIPENPLKYLYPNIDKDHAFGKYYSRPKEAPEPMELDG
PKGTGYIKTELISVSEV (SEQ ID NO: 57,968)

The STAT1 (isoform alpha) nucleic acid sequence is:
GCTGAGCGCGGAGCCGCCCGGTGATTGGTGGGGGCGGAAGGGGGCCGGGCGCCAGCGCT
GCCTTTTCTCCTGCCGGGTAGTTTCGCTTTCCTGCGCAGAGTCTGCGGAGGGGCTCGGCTG
CACCGGGGGGATCGCGCCTGGCAGACCCCAGACCGAGCAGAGGCGACCCAGCGCGCTCG
GGAGAGGCTGCACCGCCGCGCCCCCGCCTAGCCCTTCCGGATCCTGCGCGCAGAAAAGTT
TCATTTGCTGTATGCCATCCTCGAGAGCTGTCTAGGTTAACGTTCGCACTCTGTGTATATAA
CCTCGACAGTCTTGGCACCTAACGTGCTGTGCGTAGCTGCTCCTTTGGTTGAATCCCCAGG
CCCTTGTTGGGGCACAAGGTGGCAGGATGTCTCAGTGGTACGAACTTCAGCAGCTTGACTC
AAAATTCCTGGAGCAGGTTCACCAGCTTTATGATGACAGTTTTCCCATGGAAATCAGACAG
TACCTGGCACAGTGGTTAGAAAAGCAAGACTGGGAGCACGCTGCCAATGATGTTTCATTT
GCCACCATCCGTTTTCATGACCTCCTGTCACAGCTGGATGATCAATATAGTCGCTTTTCTTT
GGAGAATAACTTCTTGCTACAGCATAACATAAGGAAAAGCAAGCGTAATCTTCAGGATAA
TTTTCAGGAAGACCCAATCCAGATGTCTATGATCATTTACAGCTGTCTGAAGGAAGAAAGG
AAAATTCTGGAAAACGCCCAGAGATTTAATCAGGCTCAGTCGGGGAATATTCAGAGCACA
GTGATGTTAGACAAACAGAAAGAGCTTGACAGTAAAGTCAGAAATGTGAAGGACAAGGTT
ATGTGTATAGAGCATGAAATCAAGAGCCTGGAAGATTTACAAGATGAATATGACTTCAAA
TGCAAAACCTTGCAGAACAGAGAACACGAGACCAATGGTGTGGCAAAGAGTGATCAGAA
ACAAGAACAGCTGTTACTCAAGAAGATGTATTTAATGCTTGACAATAAGAGAAAGGAAGT
AGTTCACAAAATAATAGAGTTGCTGAATGTCACTGAACTTACCCAGAATGCCCTGATTAAT
GATGAACTAGTGGAGTGGAAGCGGAGACAGCAGAGCGCCTGTATTGGGGGGCCGCCCAAT
GCTTGCTTGGATCAGCTGCAGAACTGGTTCACTATAGTTGCGGAGAGTCTGCAGCAAGTTC
GGCAGCAGCTTAAAAAGTTGGAGGAATTGGAACAGAAATACACCTACGAACATGACCCTA
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TCACAAAAAACAAACAAGTGTTATGGGACCGCACCTTCAGTCTTTTCCAGCAGCTCATTCA
GAGCTCGTTTGTGGTGGAAAGACAGCCCTGCATGCCAACGCACCCTCAGAGGCCGCTGGT
CTTGAAGACAGGGGTCCAGTTCACTGTGAAGTTGAGACTGTTGGTGAAATTGCAAGAGCT
GAATTATAATTTGAAAGTCAAAGTCTTATTTGATAAAGATGTGAATGAGAGAAATACAGT
AAAAGGATTTAGGAAGTTCAACATTTTGGGCACGCACACAAAAGTGATGAACATGGAGGA
GTCCACCAATGGCAGTCTGGCGGCTGAATTTCGGCACCTGCAATTGAAAGAACAGAAAAA
TGCTGGCACCAGAACGAATGAGGGTCCTCTCATCGTTACTGAAGAGCTTCACTCCCTTAGT
TTTGAAACCCAATTGTGCCAGCCTGGTTTGGTAATTGACCTCGAGACGACCTCTCTGCCCG
TTGTGGTGATCTCCAACGTCAGCCAGCTCCCGAGCGGTTGGGCCTCCATCCTTTGGTACAA
CATGCTGGTGGCGGAACCCAGGAATCTGTCCTTCTTCCTGACTCCACCATGTGCACGATGG
GCTCAGCTTTCAGAAGTGCTGAGTTGGCAGTTTTCTTCTGTCACCAAAAGAGGTCTCAATG
TGGACCAGCTGAACATGTTGGGAGAGAAGCTTCTTGGTCCTAACGCCAGCCCCGATGGTCT
CATTCCGTGGACGAGGTTTTGTAAGGAAAATATAAATGATAAAAATTTTCCCTTCTGGCTT
TGGATTGAAAGCATCCTAGAACTCATTAAAAAACACCTGCTCCCTCTCTGGAATGATGGGT
GCATCATGGGCTTCATCAGCAAGGAGCGAGAGCGTGCCCTGTTGAAGGACCAGCAGCCGG
GGACCTTCCTGCTGCGGTTCAGTGAGAGCTCCCGGGAAGGGGCCATCACATTCACATGGGT
GGAGCGGTCCCAGAACGGAGGCGAACCTGACTTCCATGCGGTTGAACCCTACACGAAGAA
AGAACTTTCTGCTGTTACTTTCCCTGACATCATTCGCAATTACAAAGTCATGGCTGCTGAG
AATATTCCTGAGAATCCCCTGAAGTATCTGTATCCAAATATTGACAAAGACCATGCCTTTG
GAAAGTATTACTCCAGGCCAAAGGAAGCACCAGAGCCAATGGAACTTGATGGCCCTAAAG
GAACTGGATATATCAAGACTGAGTTGATTTCTGTGTCTGAAGTTCACCCTTCTAGACTTCA
GACCACAGACAACCTGCTCCCCATGTCTCCTGAGGAGTTTGACGAGGTGTCTCGGATAGTG
GGCTCTGTAGAATTCGACAGTATGATGAACACAGTATAGAGCATGAATTTTTTTCATCTTC
TCTGGCGACAGTTTTCCTTCTCATCTGTGATTCCCTCCTGCTACTCTGTTCCTTCACATCCTG
TGTTTCTAGGGAAATGAAAGAAAGGCCAGCAAATTCGCTGCAACCTGTTGATAGCAAGTG
AATTTTTCTCTAACTCAGAAACATCAGTTACTCTGAAGGGCATCATGCATCTTACTGAAGG
TAAAATTGAAAGGCATTCTCTGAAGAGTGGGTTTCACAAGTGAAAAACATCCAGATACAC
CCAAAGTATCAGGACGAGAATGAGGGTCCTTTGGGAAAGGAGAAGTTAAGCAACATCTAG
CAAATGTTATGCATAAAGTCAGTGCCCAACTGTTATAGGTTGTTGGATAAATCAGTGGTTA
TTTAGGGAACTGCTTGACGTAGGAACGGTAAATTTCTGTGGGAGAATTCTTACATGTTTTC
TTTGCTTTAAGTGTAACTGGCAGTTTTCCATTGGTTTACCTGTGAAATAGTTCAAAGCCAAG
TTTATATACAATTATATCAGTCCTCTTTCAAAGGTAGCCATCATGGATCTGGTAGGGGGAA
AATGTGTATTTTATTACATCTTTCACATTGGCTATTTAAAGACAAAGACAAATTCTGTTTCT
TGAGAAGAGAATATTAGCTTTACTGTTTGTTATGGCTTAATGACACTAGCTAATATCAATA
GAAGGATGTACATTTCCAAATTCACAAGTTGTGTTTGATATCCAAAGCTGAATACATTCTG
CTTTCATCTTGGTCACATACAATTATTTTTACAGTTCTCCCAAGGGAGTTAGGCTATTCACA
ACCACTCATTCAAAAGTTGAAATTAACCATAGATGTAGATAAACTCAGAAATTTAATTCAT
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GTTTCTTAAATGGGCTACTTTGTCCTTTTTGTTATTAGGGTGGTATTTAGTCTATTAGCCAC
AAAATTGGGAAAGGAGTAGAAAAAGCAGTAACTGACAACTTGAATAATACACCAGAGAT
AATATGAGAATCAGATCATTTCAAAACTCATTTCCTATGTAACTGCATTGAGAACTGCATA
TGTTTCGCTGATATATGTGTTTTTCACATTTGCGAATGGTTCCATTCTCTCTCCTGTACTTTT
TCCAGACACTTTTTTGAGTGGATGATGTTTCGTGAAGTATACTGTATTTTTACCTTTTTCCTT
CCTTATCACTGACACAAAAAGTAGATTAAGAGATGGGTTTGACAAGGTTCTTCCCTTTTAC
ATACTGCTGTCTATGTGGCTGTATCTTGTTTTTCCACTACTGCTACCACAACTATATTATCA
TGCAAATGCTGTATTCTTCTTTGGTGGAGATAAAGATTTCTTGAGTTTTGTTTTAAAATTAA
AGCTAAAGTATCTGTATTGCATTAAATATAATATGCACACAGTGCTTTCCGTGGCACTGCA
TACAATCTGAGGCCTCCTCTCTCAGTTTTTATATAGATGGCGAGAACCTAAGTTTCAGTTG
ATTTTACAATTGAAATGACTAAAAAACAAAGAAGACAACATTAAAACAATATTGTTTCTA
ATTGCTGAGGTTTAGCTGTCAGTTCTTTTTGCCCTTTGGGAATTCGGCATGGTTTCATTTTA
CTGCACTAGCCAAGAGACTTTACTTTTAAGAAGTATTAAAATTCTAAAATTCAAAAAAAAA
AAAAAAAAA (SEQ ID NO: 57,969)

The STAT1 (isoform beta) nucleic acid sequence is:
GCTGAGCGCGGAGCCGCCCGGTGATTGGTGGGGGCGGAAGGGGGCCGGGCGCCAGCGCT
GCCTTTTCTCCTGCCGGGTAGTTTCGCTTTCCTGCGCAGAGTCTGCGGAGGGGCTCGGCTG
CACCGGGGGGATCGCGCCTGGCAGACCCCAGACCGAGCAGAGGCGACCCAGCGCGCTCG
GGAGAGGCTGCACCGCCGCGCCCCCGCCTAGCCCTTCCGGATCCTGCGCGCAGAAAAGTT
TCATTTGCTGTATGCCATCCTCGAGAGCTGTCTAGGTTAACGTTCGCACTCTGTGTATATAA
CCTCGACAGTCTTGGCACCTAACGTGCTGTGCGTAGCTGCTCCTTTGGTTGAATCCCCAGG
CCCTTGTTGGGGCACAAGGTGGCAGGATGTCTCAGTGGTACGAACTTCAGCAGCTTGACTC
AAAATTCCTGGAGCAGGTTCACCAGCTTTATGATGACAGTTTTCCCATGGAAATCAGACAG
TACCTGGCACAGTGGTTAGAAAAGCAAGACTGGGAGCACGCTGCCAATGATGTTTCATTT
GCCACCATCCGTTTTCATGACCTCCTGTCACAGCTGGATGATCAATATAGTCGCTTTTCTTT
GGAGAATAACTTCTTGCTACAGCATAACATAAGGAAAAGCAAGCGTAATCTTCAGGATAA
TTTTCAGGAAGACCCAATCCAGATGTCTATGATCATTTACAGCTGTCTGAAGGAAGAAAGG
AAAATTCTGGAAAACGCCCAGAGATTTAATCAGGCTCAGTCGGGGAATATTCAGAGCACA
GTGATGTTAGACAAACAGAAAGAGCTTGACAGTAAAGTCAGAAATGTGAAGGACAAGGTT
ATGTGTATAGAGCATGAAATCAAGAGCCTGGAAGATTTACAAGATGAATATGACTTCAAA
TGCAAAACCTTGCAGAACAGAGAACACGAGACCAATGGTGTGGCAAAGAGTGATCAGAA
ACAAGAACAGCTGTTACTCAAGAAGATGTATTTAATGCTTGACAATAAGAGAAAGGAAGT
AGTTCACAAAATAATAGAGTTGCTGAATGTCACTGAACTTACCCAGAATGCCCTGATTAAT
GATGAACTAGTGGAGTGGAAGCGGAGACAGCAGAGCGCCTGTATTGGGGGGCCGCCCAAT
GCTTGCTTGGATCAGCTGCAGAACTGGTTCACTATAGTTGCGGAGAGTCTGCAGCAAGTTC
GGCAGCAGCTTAAAAAGTTGGAGGAATTGGAACAGAAATACACCTACGAACATGACCCTA
TCACAAAAAACAAACAAGTGTTATGGGACCGCACCTTCAGTCTTTTCCAGCAGCTCATTCA
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GAGCTCGTTTGTGGTGGAAAGACAGCCCTGCATGCCAACGCACCCTCAGAGGCCGCTGGT
CTTGAAGACAGGGGTCCAGTTCACTGTGAAGTTGAGACTGTTGGTGAAATTGCAAGAGCT
GAATTATAATTTGAAAGTCAAAGTCTTATTTGATAAAGATGTGAATGAGAGAAATACAGT
AAAAGGATTTAGGAAGTTCAACATTTTGGGCACGCACACAAAAGTGATGAACATGGAGGA
GTCCACCAATGGCAGTCTGGCGGCTGAATTTCGGCACCTGCAATTGAAAGAACAGAAAAA
TGCTGGCACCAGAACGAATGAGGGTCCTCTCATCGTTACTGAAGAGCTTCACTCCCTTAGT
TTTGAAACCCAATTGTGCCAGCCTGGTTTGGTAATTGACCTCGAGACGACCTCTCTGCCCG
TTGTGGTGATCTCCAACGTCAGCCAGCTCCCGAGCGGTTGGGCCTCCATCCTTTGGTACAA
CATGCTGGTGGCGGAACCCAGGAATCTGTCCTTCTTCCTGACTCCACCATGTGCACGATGG
GCTCAGCTTTCAGAAGTGCTGAGTTGGCAGTTTTCTTCTGTCACCAAAAGAGGTCTCAATG
TGGACCAGCTGAACATGTTGGGAGAGAAGCTTCTTGGTCCTAACGCCAGCCCCGATGGTCT
CATTCCGTGGACGAGGTTTTGTAAGGAAAATATAAATGATAAAAATTTTCCCTTCTGGCTT
TGGATTGAAAGCATCCTAGAACTCATTAAAAAACACCTGCTCCCTCTCTGGAATGATGGGT
GCATCATGGGCTTCATCAGCAAGGAGCGAGAGCGTGCCCTGTTGAAGGACCAGCAGCCGG
GGACCTTCCTGCTGCGGTTCAGTGAGAGCTCCCGGGAAGGGGCCATCACATTCACATGGGT
GGAGCGGTCCCAGAACGGAGGCGAACCTGACTTCCATGCGGTTGAACCCTACACGAAGAA
AGAACTTTCTGCTGTTACTTTCCCTGACATCATTCGCAATTACAAAGTCATGGCTGCTGAG
AATATTCCTGAGAATCCCCTGAAGTATCTGTATCCAAATATTGACAAAGACCATGCCTTTG
GAAAGTATTACTCCAGGCCAAAGGAAGCACCAGAGCCAATGGAACTTGATGGCCCTAAAG
GAACTGGATATATCAAGACTGAGTTGATTTCTGTGTCTGAAGTGTAAGTGAACACAGAAG
AGTGACATGTTTACAAACCTCAAGCCAGCCTTGCTCCTGGCTGGGGCCTGTTGAAGATGCT
TGTATTTTACTTTTCCATTGTAATTGCTATCGCCATCACAGCTGAACTTGTTGAGATCCCCG
TGTTACTGCCTATCAGCATTTTACTACTTTAAAAAAAAAAAAAAAGCCAAAAACCAAATTT
GTATTTAAGGTATATAAATTTTCCCAAAACTGATACCCTTTGAAAAAGTATAAATAAAATG
AGCAAAAGTTGAT (SEQ ID NO: 57,970)

“STAT?2” or “signal transducer and activator of transcription 2” refers to (i) a polypeptide comprising
an amino acid sequence having at least about 90% (¢.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
amino acid sequence identity to one of the amino acid sequences set forth in SEQ ID NO: 57,971 and
57,972; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least about 90% (e.g.,
at least about 92%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, at
least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to one of the nucleic
acid sequences set forth in SEQ 1D NO: 57,973 and 57,974.

The STAT?2 (isoform 1) polypeptide sequence is:
MAQWEMLQNLDSPFQDQLHQLYSHSLLPVDIRQYLAVWIEDQNWQEAALGSDDSKATMLFF
HFLDQLNYECGRCSQDPESLLLQHNLRKFCRDIQPFSQDPTQLAEMIFNLLLEEKRILIQAQRAQ
LEQGEPVLETPVESQQHEIESRILDLRAMMEKLVKSISQLKDQQDVFCFRYKIQAKGKTPSLDP

21



WO 2014/197607 PCT/US2014/040922

HQTKEQKILQETLNELDKRRKEVLDASKALLGRLTTLIELLLPKLEEWKAQQQKACIRAPIDHG
LEQLETWFTAGAKLLFHLRQLLKELKGLSCLVSYQDDPLTKGVDLRNAQVTELLQRLLHRAF
VVETQPCMPQTPHRPLILKTGSKFTVRTRLLVRLQEGNESLTVEVSIDRNPPQLQGFRKFNILTS
NQKTLTPEKGQSQGLIWDFGYLTLVEQRSGGSGKGSNKGPLGVTEELHIISFTVKYTYQGLKQ
ELKTDTLPVVIISNMNQLSIAWASVLWFNLLSPNLONQQFFSNPPKAPWSLLGPALSWQFSSYV
GRGLNSDQLSMLRNKLFGQNCRTEDPLLSWADFTKRESPPGKLPFWTWLDKILELVHDHLKD
LWNDGRIMGFVSRSQERRLLKKTMSGTFLLRFSESSEGGITCSWVEHQDDDKVLIYSVQPYTK
EVLQSLPLTEIIRHYQLLTEENIPENPLRFLYPRIPRDEAFGCYYQEKVNLQERRKYLKHRLIVVS
NRQVDELQQPLELKPEPELESLELELGLVPEPELSLDLEPLLKAGLDLGPELESVLESTLEPVIEP
TLCMVSQTVPEPDQGPVSQPVPEPDLPCDLRHLNTEPMEIFRNCVKIEEIMPNGDPLLAGQNTV
DEVYVSRPSHFYTDGPLMPSDF (SEQ ID NO: 57,971)

[00100] The STAT?2 (isoform 2) polypeptide sequence is:

[00101] MAQWEMLQNLDSPFQDQLHQLYSHSLLPVDIRQYLAVWIEDQNWQEAALGSDDSKATMLFF
HFLDQLNYECGRCSQDPESLLLQHNLRKFCRDIQDPTQLAEMIFNLLLEEKRILIQAQRAQLEQ
GEPVLETPVESQQHEIESRILDLRAMMEKLVKSISQLKDQQDVFCFRYKIQAKGKTPSLDPHQT
KEQKILQETLNELDKRRKEVLDASKALLGRLTTLIELLLPKLEEWKAQQQKACIRAPIDHGLEQ
LETWFTAGAKLLFHLRQLLKELKGLSCLVSYQDDPLTKGVDLRNAQVTELLQRLLHRAFVVE
TQPCMPQTPHRPLILKTGSKFTVRTRLLVRLQEGNESLTVEVSIDRNPPQLQGFRKFNILTSNQK
TLTPEKGQSQGLIWDFGYLTLVEQRSGGSGKGSNKGPLGVTEELHIISFTVKYTYQGLKQELKT
DTLPVVIISNMNQLSIAWASVLWFNLLSPNLQNQQFFSNPPKAPWSLLGPALSWQFSSYVGRGL
NSDQLSMLRNKLFGOQNCRTEDPLLSWADFTKRESPPGKLPFWTWLDKILELVHDHLKDLWND
GRIMGFVSRSQERRLLKKTMSGTFLLRFSESSEGGITCSWVEHQDDDKVLIYSVQPYTKEVLQS
LPLTEINRHYQLLTEENIPENPLRFLYPRIPRDEAFGCYYQEKVNLQERRKYLKHRLIVVSNRQV
DELQQPLELKPEPELESLELELGLVPEPELSLDLEPLLKAGLDLGPELESVLESTLEPVIEPTLCM
VSQTVPEPDQGPVSQPVPEPDLPCDLRHLNTEPMEIFRNCVKIEEIMPNGDPLLAGQNTVDEVY
VSRPSHFYTDGPLMPSDF (SEQ ID NO: 57,972)

[00102] The STAT?2 (isoform 1) nucleic acid sequence is:

[00103] TGGCAGCCAGTGTCGGGGTGGCGGCTGGGAATGGGGGCCGCTCCGGACTTCCGCTGCCAA
CTACAAGGGGGCGGGTCCGAGGGGGGTTAGCCGAAGTTGTAGGCGGGGCGCGAGGTTCTA
GTACCCGAGCTCATACTAGGGACGGGAAGTCGCGACCAGAGCCATTGGAGGGCGCGGGG
ACTGCAACCCTAATCAGAGCCCAAATGGCGCAGTGGGAAATGCTGCAGAATCTTGACAGC
CCCTTTCAGGATCAGCTGCACCAGCTTTACTCGCACAGCCTCCTGCCTGTGGACATTCGAC
AGTACTTGGCTGTCTGGATTGAAGACCAGAACTGGCAGGAAGCTGCACTTGGGAGTGATG
ATTCCAAGGCTACCATGCTATTCTTCCACTTCTTGGATCAGCTGAACTATGAGTGTGGCCGT
TGCAGCCAGGACCCAGAGTCCTTGTTGCTGCAGCACAATTTGCGGAAATTCTGCCGGGACA
TTCAGCCCTTTTCCCAGGATCCTACCCAGTTGGCTGAGATGATCTTTAACCTCCTTCTGGAA
GAAAAAAGAATTTTGATCCAGGCTCAGAGGGCCCAATTGGAACAAGGAGAGCCAGTTCTC
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GAAACACCTGTGGAGAGCCAGCAACATGAGATTGAATCCCGGATCCTGGATTTAAGGGCT
ATGATGGAGAAGCTGGTAAAATCCATCAGCCAACTGAAAGACCAGCAGGATGTCTTCTGC
TTCCGATATAAGATCCAGGCCAAAGGGAAGACACCCTCTCTGGACCCCCATCAGACCAAA
GAGCAGAAGATTCTGCAGGAAACTCTCAATGAACTGGACAAAAGGAGAAAGGAGGTGCT
GGATGCCTCCAAAGCACTGCTAGGCCGATTAACTACCCTAATCGAGCTACTGCTGCCAAAG
TTGGAGGAGTGGAAGGCCCAGCAGCAAAAAGCCTGCATCAGAGCTCCCATTGACCACGGG
TTGGAACAGCTGGAGACATGGTTCACAGCTGGAGCAAAGCTGTTGTTTCACCTGAGGCAG
CTGCTGAAGGAGCTGAAGGGACTGAGTTGCCTGGTTAGCTATCAGGATGACCCTCTGACC
AAAGGGGTGGACCTACGCAACGCCCAGGTCACAGAGTTGCTACAGCGTCTGCTCCACAGA
GCCTTTGTGGTAGAAACCCAGCCCTGCATGCCCCAAACTCCCCATCGACCCCTCATCCTCA
AGACTGGCAGCAAGTTCACCGTCCGAACAAGGCTGCTGGTGAGACTCCAGGAAGGCAATG
AGTCACTGACTGTGGAAGTCTCCATTGACAGGAATCCTCCTCAATTACAAGGCTTCCGGAA
GTTCAACATTCTGACTTCAAACCAGAAAACTTTGACCCCCGAGAAGGGGCAGAGTCAGGG
TTTGATTTGGGACTTTGGTTACCTGACTCTGGTGGAGCAACGTTCAGGTGGTTCAGGAAAG
GGCAGCAATAAGGGGCCACTAGGTGTGACAGAGGAACTGCACATCATCAGCTTCACGGTC
AAATATACCTACCAGGGTCTGAAGCAGGAGCTGAAAACGGACACCCTCCCTGTGGTGATT
ATTTCCAACATGAACCAGCTCTCAATTGCCTGGGCTTCAGTTCTCTGGTTCAATTTGCTCAG
CCCAAACCTTCAGAACCAGCAGTTCTTCTCCAACCCCCCCAAGGCCCCCTGGAGCTTGCTG
GGCCCTGCTCTCAGTTGGCAGTTCTCCTCCTATGTTGGCCGAGGCCTCAACTCAGACCAGC
TGAGCATGCTGAGAAACAAGCTGTTCGGGCAGAACTGTAGGACTGAGGATCCATTATTGT
CCTGGGCTGACTTCACTAAGCGAGAGAGCCCTCCTGGCAAGTTACCATTCTGGACATGGCT
GGACAAAATTCTGGAGTTGGTACATGACCACCTGAAGGATCTCTGGAATGATGGACGCAT
CATGGGCTTTGTGAGTCGGAGCCAGGAGCGCCGGCTGCTGAAGAAGACCATGTCTGGCAC
CTTTCTACTGCGCTTCAGTGAATCGTCAGAAGGGGGCATTACCTGCTCCTGGGTGGAGCAC
CAGGATGATGACAAGGTGCTCATCTACTCTGTGCAACCGTACACGAAGGAGGTGCTGCAG
TCACTCCCGCTGACTGAAATCATCCGCCATTACCAGTTGCTCACTGAGGAGAATATACCTG
AAAACCCACTGCGCTTCCTCTATCCCCGAATCCCCCGGGATGAAGCTTTTGGGTGCTACTA
CCAGGAGAAAGTTAATCTCCAGGAACGGAGGAAATACCTGAAACACAGGCTCATTGTGGT
CTCTAATAGACAGGTGGATGAACTGCAACAACCGCTGGAGCTTAAGCCAGAGCCAGAGCT
GGAGTCATTAGAGCTGGAACTAGGGCTGGTGCCAGAGCCAGAGCTCAGCCTGGACTTAGA
GCCACTGCTGAAGGCAGGGCTGGATCTGGGGCCAGAGCTAGAGTCTGTGCTGGAGTCCAC
TCTGGAGCCTGTGATAGAGCCCACACTATGCATGGTATCACAAACAGTGCCAGAGCCAGA
CCAAGGACCTGTATCACAGCCAGTGCCAGAGCCAGATTTGCCCTGTGATCTGAGACATTTG
AACACTGAGCCAATGGAAATCTTCAGAAACTGTGTAAAGATTGAAGAAATCATGCCGAAT
GGTGACCCACTGTTGGCTGGCCAGAACACCGTGGATGAGGTTTACGTCTCCCGCCCCAGCC
ACTTCTACACTGATGGACCCTTGATGCCTTCTGACTTCTAGGAACCACATTTCCTCTGTTCT
TTTCATATCTCTTGCCCTTCCTACTCCTCATAGCATGATATTGTTCTCCAAGGATGGGAATC
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AGGCATGTGTCCCTTCCAAGCTGTGTTAACTGTTCAAACTCAGGCCTGTGTGACTCCATTG
GGGTGAGAGGTGAAAGCATAACATGGGTACAGAGGGGACAACAATGAATCAGAACAGAT
GCTGAGCCATAGGTCTAAATAGGATCCTGGAGGCTGCCTGCTGTGCTGGGAGGTATAGGG
GTCCTGGGGGCAGGCCAGGGCAGTTGACAGGTACTTGGAGGGCTCAGGGCAGTGGCTTCT
TTCCAGTATGGAAGGATTTCAACATTTTAATAGTTGGTTAGGCTAAACTGGTGCATACTGG
CATTGGCCCTTGGTGGGGAGCACAGACACAGGATAGGACTCCATTTCTTTCTTCCATTCCT
TCATGTCTAGGATAACTTGCTTTCTTCTTTCCTTTACTCCTGGCTCAAGCCCTGAATTTCTTC
TTTTCCTGCAGGGGTTGAGAGCTTTCTGCCTTAGCCTACCATGTGAAACTCTACCCTGAAG
AAAGGGATGGATAGGAAGTAGACCTCTTTTTCTTACCAGTCTCCTCCCCTACTCTGCCCCT
AAGCTGGCTGTACCTGTTCCTCCCCCATAAAATGATCCTGCCAATCTAATGTGAGTGTGAA
GCTTTGCACACTAGTTTATGCTACCTAGTCTCCACTTTCTCAATGCTTAGGAGACAGATCAC
TCCTGGAGGCTGGGGATGGTAGGATTGCTGGGGATTTTTTTTTTTTTAAACAGGGTCTCACT
CTGTTGCCCAGGCTAGAGTGCAATGGTGCAATCACAGCTCACTGCAGCCTCAACCTCCTGG
GTTCAAGCAATCCTCCTACCTCAGCCTCCTGGGTAGCTAGCACCATGGCATGCGCCACCAT
GCCCTATTTTTTTTTTTTAAAGACAGGGTCTTGCTATATTGCCCAGGCTGGTCTTGAACTGG
GCTCAAGTGATCCTCACGCCTTGGCCTCCCAAAGTGCTGGGATTATAGGCATGAGCCACTG
TGCTTGGCCAGGATTTTTTTTTTTTTTTTTTTGAGATGGAGTTTCTCTCTTGTTGTCCAGGCT
GGAGTGCAATGGTGTGATCTCGGCTCACTGCAACCTCCGCCTTCCGGGTTCAAGTGACTCT
CCTGCCTCAGCCTCCCCAGTAGCTGGGATTACAGATCTGCACCACCATGCCCAGCTAATTT
TGTATTTTTAGTAGAGACGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCT
CAAGTGATCTGTCCACCTCGGCCTCCCAGAGTGCTGGGATTACAGGCGTGAGCCACTGTTC
CCAGCAGGAATTTCTTTTTTATAGTATTGGATAAAGTTTGGTGTTTTTACAGAGGAGAAGC
AATGGGTCTTAGCTCTTTCTCTATTATGTTATCATCCTCCCTTTTTTGTACAATATGTTGTTT
ACCTGAAAGGAAGGTTTCTATTCGTTGGTTGTGGACCTGGACAAAGTCCAAGTCTGTGGAA
CTTAAAACCTTGAAGGTCTGTCATAGGACTCTGGACAATCTCACACCTTAGCTATTCCCAG
GGAACCCCAGGGGGCAACTGACATTGCTCCAAGATGTTCTCCTGATGTAGCTTGAGATATA
AAGGAAAGGCCCTGCACAGGTGGCTGTTTCTTGTCTGTTATGTCAGAGGAACAGTCCTGTT
CAGAAAGGGGCTCTTCTGAGCAGAAATGGCTAATAAACTTTGTGCTGATCTGGAAAAAAA
AAAAAAAAAAAAAAAAAAAAA (SEQ ID NO: 57,973)

[00104] The STAT?2 (isoform 2) nucleic acid sequence is:

[00105] TGGCAGCCAGTGTCGGGGTGGCGGCTGGGAATGGGGGCCGCTCCGGACTTCCGCTGCCAA
CTACAAGGGGGCGGGTCCGAGGGGGGTTAGCCGAAGTTGTAGGCGGGGCGCGAGGTTCTA
GTACCCGAGCTCATACTAGGGACGGGAAGTCGCGACCAGAGCCATTGGAGGGCGCGGGG
ACTGCAACCCTAATCAGAGCCCAAATGGCGCAGTGGGAAATGCTGCAGAATCTTGACAGC
CCCTTTCAGGATCAGCTGCACCAGCTTTACTCGCACAGCCTCCTGCCTGTGGACATTCGAC
AGTACTTGGCTGTCTGGATTGAAGACCAGAACTGGCAGGAAGCTGCACTTGGGAGTGATG
ATTCCAAGGCTACCATGCTATTCTTCCACTTCTTGGATCAGCTGAACTATGAGTGTGGCCGT

24



WO 2014/197607 PCT/US2014/040922

TGCAGCCAGGACCCAGAGTCCTTGTTGCTGCAGCACAATTTGCGGAAATTCTGCCGGGACA
TTCAGGATCCTACCCAGTTGGCTGAGATGATCTTTAACCTCCTTCTGGAAGAAAAAAGAAT
TTTGATCCAGGCTCAGAGGGCCCAATTGGAACAAGGAGAGCCAGTTCTCGAAACACCTGT
GGAGAGCCAGCAACATGAGATTGAATCCCGGATCCTGGATTTAAGGGCTATGATGGAGAA
GCTGGTAAAATCCATCAGCCAACTGAAAGACCAGCAGGATGTCTTCTGCTTCCGATATAAG
ATCCAGGCCAAAGGGAAGACACCCTCTCTGGACCCCCATCAGACCAAAGAGCAGAAGATT
CTGCAGGAAACTCTCAATGAACTGGACAAAAGGAGAAAGGAGGTGCTGGATGCCTCCAAA
GCACTGCTAGGCCGATTAACTACCCTAATCGAGCTACTGCTGCCAAAGTTGGAGGAGTGG
AAGGCCCAGCAGCAAAAAGCCTGCATCAGAGCTCCCATTGACCACGGGTTGGAACAGCTG
GAGACATGGTTCACAGCTGGAGCAAAGCTGTTGTTTCACCTGAGGCAGCTGCTGAAGGAG
CTGAAGGGACTGAGTTGCCTGGTTAGCTATCAGGATGACCCTCTGACCAAAGGGGTGGAC
CTACGCAACGCCCAGGTCACAGAGTTGCTACAGCGTCTGCTCCACAGAGCCTTTGTGGTAG
AAACCCAGCCCTGCATGCCCCAAACTCCCCATCGACCCCTCATCCTCAAGACTGGCAGCAA
GTTCACCGTCCGAACAAGGCTGCTGGTGAGACTCCAGGAAGGCAATGAGTCACTGACTGT
GGAAGTCTCCATTGACAGGAATCCTCCTCAATTACAAGGCTTCCGGAAGTTCAACATTCTG
ACTTCAAACCAGAAAACTTTGACCCCCGAGAAGGGGCAGAGTCAGGGTTTGATTTGGGAC
TTTGGTTACCTGACTCTGGTGGAGCAACGTTCAGGTGGTTCAGGAAAGGGCAGCAATAAG
GGGCCACTAGGTGTGACAGAGGAACTGCACATCATCAGCTTCACGGTCAAATATACCTAC
CAGGGTCTGAAGCAGGAGCTGAAAACGGACACCCTCCCTGTGGTGATTATTTCCAACATG
AACCAGCTCTCAATTGCCTGGGCTTCAGTTCTCTGGTTCAATTTGCTCAGCCCAAACCTTCA
GAACCAGCAGTTCTTCTCCAACCCCCCCAAGGCCCCCTGGAGCTTGCTGGGCCCTGCTCTC
AGTTGGCAGTTCTCCTCCTATGTTGGCCGAGGCCTCAACTCAGACCAGCTGAGCATGCTGA
GAAACAAGCTGTTCGGGCAGAACTGTAGGACTGAGGATCCATTATTGTCCTGGGCTGACTT
CACTAAGCGAGAGAGCCCTCCTGGCAAGTTACCATTCTGGACATGGCTGGACAAAATTCT
GGAGTTGGTACATGACCACCTGAAGGATCTCTGGAATGATGGACGCATCATGGGCTTTGTG
AGTCGGAGCCAGGAGCGCCGGCTGCTGAAGAAGACCATGTCTGGCACCTTTCTACTGCGC
TTCAGTGAATCGTCAGAAGGGGGCATTACCTGCTCCTGGGTGGAGCACCAGGATGATGAC
AAGGTGCTCATCTACTCTGTGCAACCGTACACGAAGGAGGTGCTGCAGTCACTCCCGCTGA
CTGAAATCATCCGCCATTACCAGTTGCTCACTGAGGAGAATATACCTGAAAACCCACTGCG
CTTCCTCTATCCCCGAATCCCCCGGGATGAAGCTTTTGGGTGCTACTACCAGGAGAAAGTT
AATCTCCAGGAACGGAGGAAATACCTGAAACACAGGCTCATTGTGGTCTCTAATAGACAG
GTGGATGAACTGCAACAACCGCTGGAGCTTAAGCCAGAGCCAGAGCTGGAGTCATTAGAG
CTGGAACTAGGGCTGGTGCCAGAGCCAGAGCTCAGCCTGGACTTAGAGCCACTGCTGAAG
GCAGGGCTGGATCTGGGGCCAGAGCTAGAGTCTGTGCTGGAGTCCACTCTGGAGCCTGTG
ATAGAGCCCACACTATGCATGGTATCACAAACAGTGCCAGAGCCAGACCAAGGACCTGTA
TCACAGCCAGTGCCAGAGCCAGATTTGCCCTGTGATCTGAGACATTTGAACACTGAGCCAA
TGGAAATCTTCAGAAACTGTGTAAAGATTGAAGAAATCATGCCGAATGGTGACCCACTGT

25



WO 2014/197607 PCT/US2014/040922

TGGCTGGCCAGAACACCGTGGATGAGGTTTACGTCTCCCGCCCCAGCCACTTCTACACTGA
TGGACCCTTGATGCCTTCTGACTTCTAGGAACCACATTTCCTCTGTTCTTTTCATATCTCTTG
CCCTTCCTACTCCTCATAGCATGATATTGTTCTCCAAGGATGGGAATCAGGCATGTGTCCCT
TCCAAGCTGTGTTAACTGTTCAAACTCAGGCCTGTGTGACTCCATTGGGGTGAGAGGTGAA
AGCATAACATGGGTACAGAGGGGACAACAATGAATCAGAACAGATGCTGAGCCATAGGT
CTAAATAGGATCCTGGAGGCTGCCTGCTGTGCTGGGAGGTATAGGGGTCCTGGGGGCAGG
CCAGGGCAGTTGACAGGTACTTGGAGGGCTCAGGGCAGTGGCTTCTTTCCAGTATGGAAG
GATTTCAACATTTTAATAGTTGGTTAGGCTAAACTGGTGCATACTGGCATTGGCCCTTGGT
GGGGAGCACAGACACAGGATAGGACTCCATTTCTTTCTTCCATTCCTTCATGTCTAGGATA
ACTTGCTTTCTTCTTTCCTTTACTCCTGGCTCAAGCCCTGAATTTCTTCTTTITCCTGCAGGGG
TTGAGAGCTTTCTGCCTTAGCCTACCATGTGAAACTCTACCCTGAAGAAAGGGATGGATAG
GAAGTAGACCTCTTTTTCTTACCAGTCTCCTCCCCTACTCTGCCCCTAAGCTGGCTGTACCT
GTTCCTCCCCCATAAAATGATCCTGCCAATCTAATGTGAGTGTGAAGCTTTGCACACTAGT
TTATGCTACCTAGTCTCCACTTTCTCAATGCTTAGGAGACAGATCACTCCTGGAGGCTGGG
GATGGTAGGATTGCTGGGGATTTTTTTTTTTTTAAACAGGGTCTCACTCTGTTGCCCAGGCT
AGAGTGCAATGGTGCAATCACAGCTCACTGCAGCCTCAACCTCCTGGGTTCAAGCAATCCT
CCTACCTCAGCCTCCTGGGTAGCTAGCACCATGGCATGCGCCACCATGCCCTATTTTTTTTT
TTTAAAGACAGGGTCTTGCTATATTGCCCAGGCTGGTCTTGAACTGGGCTCAAGTGATCCT
CACGCCTTGGCCTCCCAAAGTGCTGGGATTATAGGCATGAGCCACTGTGCTTGGCCAGGAT
[TTTTTTTTTTTTTTTTTGAGATGGAGTTTCTCTCTTGTTGTCCAGGCTGGAGTGCAATGGTG
TGATCTCGGCTCACTGCAACCTCCGCCTTCCGGGTTCAAGTGACTCTCCTGCCTCAGCCTCC
CCAGTAGCTGGGATTACAGATCTGCACCACCATGCCCAGCTAATTTTGTATTTTTAGTAGA
GACGGGGTTTCTCCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATCTGTCC
ACCTCGGCCTCCCAGAGTGCTGGGATTACAGGCGTGAGCCACTGTTCCCAGCAGGAATTTC
TTTTTTATAGTATTGGATAAAGTTTGGTGTTTTTACAGAGGAGAAGCAATGGGTCTTAGCT
CTTTCTCTATTATGTTATCATCCTCCCTTTTTTGTACAATATGTTGTTTACCTGAAAGGAAG
GTTTCTATTCGTTGGTTGTGGACCTGGACAAAGTCCAAGTCTGTGGAACTTAAAACCTTGA
AGGTCTGTCATAGGACTCTGGACAATCTCACACCTTAGCTATTCCCAGGGAACCCCAGGGG
GCAACTGACATTGCTCCAAGATGTTCTCCTGATGTAGCTTGAGATATAAAGGAAAGGCCCT
GCACAGGTGGCTGTTTCTTGTCTGTTATGTCAGAGGAACAGTCCTGTTCAGAAAGGGGCTC
TTCTGAGCAGAAATGGCTAATAAACTTTGTGCTGATCTGGAAAAAAAAAAAAAAAAAAAA
AAAAAAAA (SEQ ID NO: 57,974)

[00106] “IRF1” or “interferon regulatory factor 17 refers to (i) a polypeptide comprising an amino acid
sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid
sequence identity to the amino acid sequence set forth in SEQ ID NO: 57,975; and/or (ii) a

polynucleotide comprising a nucleotide sequence having at least about 90% (e.g., at least about 92%, at
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least about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least
about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID
NO: 57,976.

[00107] The IRF1 polypeptide sequence is:

[00108] MPITRMRMRPWLEMQINSNQIPGLIWINKEEMIFQIPWKHAAKHGWDINKDACLFRSWAIHTG
RYKAGEKEPDPKTWKANFRCAMNSLPDIEEVKDQSRNKGSSAVRVYRMLPPLTKNQRKERKS
KSSRDAKSKAKRKSCGDSSPDTFSDGLSSSTLPDDHSSYTVPGYMQDLEVEQALTPALSPCAVS
STLPDWHIPVEVVPDSTSDLYNFQVSPMPSTSEATTDEDEEGKLPEDIMKLLEQSEWQPTNVDG
KGYLLNEPGVQPTSVYGDFSCKEEPEIDSPGGDIGLSLQRVFTDLKNMDATWLDSLLTPVRLPS
IQAIPCAP (SEQ ID NO: 57,975)

[00109] The IRF1 nucleic acid sequence is:

[00110] AGAGCTCGCCACTCCTTAGTCGAGGCAAGACGTGCGCCCGAGCCCCGCCGAACCGAGGCC
ACCCGGAGCCGTGCCCAGTCCACGCCGGCCGTGCCCGGCGGCCTTAAGAACCCGGCAACC
TCTGCCTTCTTCCCTCTTCCACTCGGAGTCGCGCTCCGCGCGCCCTCACTGCAGCCCCTGCG
TCGCCGGGACCCTCGCGCGCGACCGCCGAATCGCTCCTGCAGCAGAGCCAACATGCCCAT
CACTCGGATGCGCATGAGACCCTGGCTAGAGATGCAGATTAATTCCAACCAAATCCCGGG
GCTCATCTGGATTAATAAAGAGGAGATGATCTTCCAGATCCCATGGAAGCATGCTGCCAA
GCATGGCTGGGACATCAACAAGGATGCCTGTTTGTTCCGGAGCTGGGCCATTCACACAGG
CCGATACAAAGCAGGGGAAAAGGAGCCAGATCCCAAGACGTGGAAGGCCAACTTTCGCT
GTGCCATGAACTCCCTGCCAGATATCGAGGAGGTGAAAGACCAGAGCAGGAACAAGGGC
AGCTCAGCTGTGCGAGTGTACCGGATGCTTCCACCTCTCACCAAGAACCAGAGAAAAGAA
AGAAAGTCGAAGTCCAGCCGAGATGCTAAGAGCAAGGCCAAGAGGAAGTCATGTGGGGA
TTCCAGCCCTGATACCTTCTCTGATGGACTCAGCAGCTCCACTCTGCCTGATGACCACAGC
AGCTACACAGTTCCAGGCTACATGCAGGACTTGGAGGTGGAGCAGGCCCTGACTCCAGCA
CTGTCGCCATGTGCTGTCAGCAGCACTCTCCCCGACTGGCACATCCCAGTGGAAGTTGTGC
CGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCATGCCCTCCACCTCTGAAGC
TACAACAGATGAGGATGAGGAAGGGAAATTACCTGAGGACATCATGAAGCTCTTGGAGCA
GTCGGAGTGGCAGCCAACAAACGTGGATGGGAAGGGGTACCTACTCAATGAACCTGGAGT
CCAGCCCACCTCTGTCTATGGAGACTTTAGCTGTAAGGAGGAGCCAGAAATTGACAGCCC
AGGGGGGGATATTGGGCTGAGTCTACAGCGTGTCTTCACAGATCTGAAGAACATGGATGC
CACCTGGCTGGACAGCCTGCTGACCCCAGTCCGGTTGCCCTCCATCCAGGCCATTCCCTGT
GCACCGTAGCAGGGCCCCTGGGCCCCTCTTATTCCTCTAGGCAAGCAGGACCTGGCATCAT
GGTGGATATGGTGCAGAGAAGCTGGACTTCTGTGGGCCCCTCAACAGCCAAGTGTGACCC
CACTGCCAAGTGGGGATGGGGCCTCCCTCCTTGGGTCATTGACCTCTCAGGGCCTGGCAGG
CCAGTGTCTGGGTTTTTCTTGTGGTGTAAAGCTGGCCCTGCCTCCTGGGAAGATGAGGTTC
TGAGACCAGTGTATCAGGTCAGGGACTTGGACAGGAGTCAGTGTCTGGCTTTTTCCTCTGA
GCCCAGCTGCCTGGAGAGGGTCTCGCTGTCACTGGCTGGCTCCTAGGGGAACAGACCAGT
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GACCCCAGAAAAGCATAACACCAATCCCAGGGCTGGCTCTGCACTAAGAGAAAATTGCAC
TAAATGAATCTCGTTCCCAAAGAACTACCCCCTTTTCAGCTGAGCCCTGGGGACTGTTCCA
AAGCCAGTGAAATGTGAAGGAAAGTGGGGTCCTTCGGGGCGATGCTCCCTCAGCCTCAGA
GGAGCTCTACCCTGCTCCCTGCTTTGGCTGAGGGGCTTGGGAAAAAAACTTGGCACTTTTT
CGTGTGGATCTTGCCACATTTCTGATCAGAGGTGTACACTAACATTTCCCCCGAGCTCTTG
GCCTTTGCATTTATTTATACAGTGCCTTGCTCGGCGCCCACCACCCCCTCAAGCCCCAGCA
GCCCTCAACAGGCCCAGGGAGGGAAGTGTGAGCGCCTTGGTATGACTTAAAATTGGAAAT
GTCATCTAACCATTAAGTCATGTGTGAACACATAAGGACGTGTGTAAATATGTACATTTGT
CTTTTTATAAAAAGTAAATTGTTTATAAGGGGTGTGGCCTTTTTAGAGAGAAATTTAACTT
GTAGATGATTTTACTTTTTATGGAAACACTGATGGACTTATTATTGGCATCCCGCCTGAACT
TGACTTTGGGGTGAACAGGGACATGCATCTATTATAAAATCCTTTCGGCCAGGCGCGGTGG
CTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGATGGGTGGATCACCTGAGGTCAGG
AGTTCGAGACCAGCCTGGTGAAACTCCATTTCTACTAAAAATGCAAAAATTAGCTGGGCGT
GGTTGCGGGTGCTTGTAATCCCAGCTACTCAGGAGGCTGAGGCAAGAGAATCGCTTGAAC
CTGGGAGGTGGAGGTTGCAGTGAGCCGAGAACATGCCATTGCACTCCAGCCCGGGCACCA
AAAAAAAAAAAAAAAAAAAAAACCTTTCATTTGGCCGGGCATGGTGGCTTATGCCTGTAA
TCCTGGCACTTTGGGAGGCCAAGGTGGGCAGATCACCTGAGGTCAGGAGTTTGAGACCAG
CCTGGCCAACATGGTGAAACCTCATCTCTACTAAAAATACAAAAATTAGGCCGGGCACGG
TGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCAGAGGCGGGCGGATCACGAGGTCAG
GAGATCAAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCTACTAAAAATATAAAAAA
TTAGCCGGGCCTAGTGGCGGGTGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAG
AATGGCATGAACCCCGGAGGCAGAGCTTGCAGTGAGCCGAGATTGCACCACTGCACTACA
GCCTGGGCGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAATTAGCCGGGCCTG
GTGGCGGGCGCCTGTAATCCCAGCTACTGTGGAGGCTGAAGCACAAGAATCACTTGAACC
CGGGAGATGGAGGTTGCAGTGAGCTGAGACTGTGCCACTGCACTCCAGCCTGGGTGACAA
GAGTGAGACTTTGTCTCAAAAAAAAAAAAATCCTTTTGTTTATGTTCACATAGACAATGGC
AGAAGGAGGGGACATTCCTGTCATAGGAACATGCTTATATAAACATAGTCACCTGTCCTTG
ACTATCACCAGGGCTGTCAGTTGATTCTGGGCTCCTGGGGCCCAAGGAGTGTTAAGTTTTG
AGGCATGTGCCATAGGTGATGTGTCCTGCTAACACACAGATGCTGCTCCAAAAAGTCAGTT
GATATGACACAGTCACAGACAGAACAGTCAGCAGCCCAAGAAAGGTCCTCACGGCTGCTG
TGCTGGGTAGCACTTGCCATCCAGTTTCTAGAGTGATGAAATGCTCTGTCTGTACCGTTCA
ATACAGTAGGCACTGGCACTAGCCACATGTGCCAGCTAAGCACTTGAAATGTGGCCAGTG
CAATAAGGAATTGAACTTTTAATTGCATTTAATAAACTGTATGTAAATAGTCAAAAAAAAA
AAAAA (SEQ ID NO: 57,976)

[00111]“TLR1” or “toll-like receptor 17 refers to (i) a polypeptide comprising an amino acid sequence having
at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at least about 97%,

at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid sequence identity to
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the amino acid sequence set forth in SEQ ID NO: 57,977; and/or (ii) a polynucleotide comprising a
nucleotide sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID NO: 57,978.

[00112] The TLR1 polypeptide sequence is:

[00113]MTSIFHFAIIFMLILQIRIQLSEESEFLVDRSKNGLIHVPKDLSQKTTILNISQNYISELWTSDILSLS
KLRILIISHNRIQYLDISVFKFNQELEYLDLSHNKLVKISCHPTVNLKHLDLSFNAFDALPICKEF
GNMSQLKFLGLSTTHLEKSSVLPIAHLNISKVLLVLGETYGEKEDPEGLQDFNTESLHIVFPTNK
EFHFILDVSVKTVANLELSNIKCVLEDNKCSYFLSILAKLQTNPKLSNLTLNNIETTWNSFIRILQ
LVWHTTVWYFSISNVKLQGQLDFRDFDYSGTSLKALSIHQVVSDVFGFPQSYIYEIFSNMNIKN
FTVSGTRMVHMLCPSKISPFLHLDFSNNLLTDTVFENCGHLTELETLILOQMNQLKELSKIAEMT
TOMKSLQQLDISQONSVSYDEKKGDCSWTKSLLSLNMSSNILTDTIFRCLPPRIKVLDLHSNKIKS
IPKQVVKLEALQELNVAFNSLTDLPGCGSFSSLSVLIIDHNSVSHPSADFFQSCQKMRSIKAGDN
PFQCTCELGEFVKNIDQVSSEVLEGWPDSYKCDYPESYRGTLLKDFHMSELSCNITLLIVTIVAT
MLVLAVTVTSLCSYLDLPWYLRMVCQWTQTRRRARNIPLEELQRNLQFHAFISYSGHDSFWV
KNELLPNLEKEGMQICLHERNFVPGKSIVENITCIEKSYKSIFVLSPNFVQSEWCHYELYFAHH
NLFHEGSNSLILILLEPIPQYSIPSSYHKLKSLMARRTYLEWPKEKSKRGLFWANLRAAINIKLTE
QAKK (SEQ ID NO: 57,977)

[00114] The TLR1 nucleic acid sequence is:

[00115]ACAGACTGCCAAATGGAACAGACAAGCAGGTTGTCTTGTGTTAAAGAAAATGAGATATAA
GTCAGTTACTCCCGGAGGCAATGCTGCTGTTCAGCTCTTCTGTTTTTGTGGCCAGGGTCTTC
ATGAACACTAATAGGGGTACCAGGCCCTCTTCCTCGTTAGAAGAAATCAGGATAACAAAG
GCATATTGGGCACCCCTACAAAAGGAATCTGTATCTGTATCAAGATGATCTGAAGAACAG
CTTCTACCTTTAGGAATGTCTAGTGTTCCAAAATGACTAGCATCTTCCATTTTGCCATTATC
TTCATGTTAATACTTCAGATCAGAATACAATTATCTGAAGAAAGTGAATTTTTAGTTGATA
GGTCAAAAAACGGTCTCATCCACGTTCCTAAAGACCTATCCCAGAAAACAACAATCTTAA
ATATATCGCAAAATTATATATCTGAGCTTTGGACTTCTGACATCTTATCACTGTCAAAACTG
AGGATTTTGATAATTTCTCATAATAGAATCCAGTATCTTGATATCAGTGTTTTCAAATTCAA
CCAGGAATTGGAATACTTGGATTTGTCCCACAACAAGTTGGTGAAGATTTCTTGCCACCCT
ACTGTGAACCTCAAGCACTTGGACCTGTCATTTAATGCATTTGATGCCCTGCCTATATGCA
AAGAGTTTGGCAATATGTCTCAACTAAAATTTCTGGGGTTGAGCACCACACACTTAGAAAA
ATCTAGTGTGCTGCCAATTGCTCATTTGAATATCAGCAAGGTCTTGCTGGTCTTAGGAGAG
ACTTATGGGGAAAAAGAAGACCCTGAGGGCCTTCAAGACTTTAACACTGAGAGTCTGCAC
ATTGTGTTCCCCACAAACAAAGAATTCCATTTTATTTTGGATGTGTCAGTCAAGACTGTAG
CAAATCTGGAACTATCTAATATCAAATGTGTGCTAGAAGATAACAAATGTTCTTACTTCCT
AAGTATTCTGGCGAAACTTCAAACAAATCCAAAGTTATCAAATCTTACCTTAAACAACATT
GAAACAACTTGGAATTCTTTCATTAGGATCCTCCAGCTGGTTTGGCATACAACTGTATGGT
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ATTTCTCAATTTCAAACGTGAAGCTACAGGGTCAGCTGGACTTCAGAGATTTTGATTATTC
TGGCACTTCCTTGAAGGCCTTGTCTATACACCAAGTTGTCAGCGATGTGTTCGGTTTTCCGC
AAAGTTATATCTATGAAATCTTTTCGAATATGAACATCAAAAATTTCACAGTGTCTGGTAC
ACGCATGGTCCACATGCTTTGCCCATCCAAAATTAGCCCGTTCCTGCATTTGGATTTTTCCA
ATAATCTCTTAACAGACACGGTTTTTGAAAATTGTGGGCACCTTACTGAGTTGGAGACACT
TATTTTACAAATGAATCAATTAAAAGAACTTTCAAAAATAGCTGAAATGACTACACAGAT
GAAGTCTCTGCAACAATTGGATATTAGCCAGAATTCTGTAAGCTATGATGAAAAGAAAGG
AGACTGTTCTTGGACTAAAAGTTTATTAAGTTTAAATATGTCTTCAAATATACTTACTGACA
CTATTTTCAGATGTTTACCTCCCAGGATCAAGGTACTTGATCTTCACAGCAATAAAATAAA
GAGCATTCCTAAACAAGTCGTAAAACTGGAAGCTTTGCAAGAACTCAATGTTGCTTTCAAT
TCTTTAACTGACCTTCCTGGATGTGGCAGCTTTAGCAGCCTTTCTGTATTGATCATTGATCA
CAATTCAGTTTCCCACCCATCGGCTGATTTCTTCCAGAGCTGCCAGAAGATGAGGTCAATA
AAAGCAGGGGACAATCCATTCCAATGTACCTGTGAGCTAGGAGAATTTGTCAAAAATATA
GACCAAGTATCAAGTGAAGTGTTAGAGGGCTGGCCTGATTCTTATAAGTGTGACTACCCGG
AAAGTTATAGAGGAACCCTACTAAAGGACTTTCACATGTCTGAATTATCCTGCAACATAAC
TCTGCTGATCGTCACCATCGTTGCCACCATGCTGGTGTTGGCTGTGACTGTGACCTCCCTCT
GCAGCTACTTGGATCTGCCCTGGTATCTCAGGATGGTGTGCCAGTGGACCCAGACCCGGCG
CAGGGCCAGGAACATACCCTTAGAAGAACTCCAAAGAAATCTCCAGTTTCATGCATTTATT
TCATATAGTGGGCACGATTCTTTCTGGGTGAAGAATGAATTATTGCCAAACCTAGAGAAAG
AAGGTATGCAGATTTGCCTTCATGAGAGAAACTTTGTTCCTGGCAAGAGCATTGTGGAAAA
TATCATCACCTGCATTGAGAAGAGTTACAAGTCCATCTTTGTTTTGTCTCCCAACTTTGTCC
AGAGTGAATGGTGCCATTATGAACTCTACTTTGCCCATCACAATCTCTTTCATGAAGGATC
TAATAGCTTAATCCTGATCTTGCTGGAACCCATTCCGCAGTACTCCATTCCTAGCAGTTATC
ACAAGCTCAAAAGTCTCATGGCCAGGAGGACTTATTTGGAATGGCCCAAGGAAAAGAGCA
AACGTGGCCTTTTTTGGGCTAACTTAAGGGCAGCCATTAATATTAAGCTGACAGAGCAAGC
AAAGAAATAGATTACACATCAAGTGAAAAATATTCCTCCTGTTGATATTGCTGCTTTTGGA
AGTTCCAACAATGACTTTATTTTGCATCAGCATAGATGTAAACACAATTGTGAGTGTATGA
TGTAGGTAAAAATATATACCTTCGGGTCGCAGTTCACCATTTATATGTGGTATTAAAAATT
AATGAAATGATATAACTTTGATTTAAACAGTTCTGACACATAAAAAAAAAAAAAAAAAA
(SEQ ID NO: 57,978)

[00116] “TLR2” or “toll-like receptor 2” refers to (i) a polypeptide comprising an amino acid sequence having
at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at least about 97%,
at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid sequence identity to
the amino acid sequence set forth in SEQ ID NO: 57,979; and/or (ii) a polynucleotide comprising a
nucleotide sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)

nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID NO: 57,980.
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[00117] The TLR2 polypeptide sequence is:

[00118] MPHTLWMVWVLGVIISLSKEESSNQASLSCDRNGICKGSSGSLNSIPSGLTEAVKSLDLSNNRIT
YISNSDLQRCVNLQALVLTSNGINTIEEDSFSSLGSLEHLDLSYNYLSNLSSSWFKPLSSLTFLNL
LGNPYKTLGETSLFSHLTKLQILRVGNMDTFTKIQRKDFAGLTFLEELEIDASDLQSYEPKSLKS
IQNVSHLILHMKQHILLLEIFVDVTSSVECLELRDTDLDTFHFSELSTGETNSLIKKFTFRNVKIT
DESLFQVMKLLNQISGLLELEFDDCTLNGVGNFRASDNDRVIDPGKVETLTIRRLHIPRFYLFYD
LSTLYSLTERVKRITVENSKVFLVPCLLSQHLKSLEYLDLSENLMVEEYLKNSACEDAWPSLQT
LILRQNHLASLEKTGETLLTLKNLTNIDISKNSFHSMPETCQWPEKMKYLNLSSTRIHSVTGCIP
KTLEILDVSNNNLNLFSLNLPQLKELYISRNKLMTLPDASLLPMLLVLKISRNAITTFSKEQLDSF
HTLKTLEAGGNNFICSCEFLSFTQEQQALAKVLIDWPANYLCDSPSHVRGQQVQDVRLSVSEC
HRTALVSGMCCALFLLILLTGVLCHRFHGLWYMKMMWAWLQAKRKPRKAPSRNICYDAFVS
YSERDAYWVENLMVQELENFNPPFKLCLHKRDFIPGKWIIDNIIDSIEKSHKTVFVLSENFVKSE
WCKYELDFSHFRLFDENNDAAILILLEPIEKKAIPQRFCKLRKIMNTKTYLEWPMDEAQREGFW
VNLRAAIKS (SEQ ID NO: 57,979)

[00119] The TLR2 nucleic acid sequence is:

[00120] CGGAGGCAGCGAGAAAGCGCAGCCAGGCGGCTGCTCGGCGTTCTCTCAGGTGACTGCTCG
GAGTTCTCCCAGTGTTTGGTGTTGCAAGCAGGATCCAAAGGAGACCTATAGTGACTCCCAG
GAGCTCTTAGTGACCAAGTGAAGGTACCTGTGGGGCTCATTGTGCCCATTGCTCTTTCACT
GCTTTCAACTGGTAGTTGTGGGTTGAAGCACTGGACAATGCCACATACTTTGTGGATGGTG
TGGGTCTTGGGGGTCATCATCAGCCTCTCCAAGGAAGAATCCTCCAATCAGGCTTCTCTGT
CTTGTGACCGCAATGGTATCTGCAAGGGCAGCTCAGGATCTTTAAACTCCATTCCCTCAGG
GCTCACAGAAGCTGTAAAAAGCCTTGACCTGTCCAACAACAGGATCACCTACATTAGCAA
CAGTGACCTACAGAGGTGTGTGAACCTCCAGGCTCTGGTGCTGACATCCAATGGAATTAAC
ACAATAGAGGAAGATTCTTTTTCTTCCCTGGGCAGTCTTGAACATTTAGACTTATCCTATAA
TTACTTATCTAATTTATCGTCTTCCTGGTTCAAGCCCCTTTCTTCTTTAACATTCTTAAACTT
ACTGGGAAATCCTTACAAAACCCTAGGGGAAACATCTCTTTTTTCTCATCTCACAAAATTG
CAAATCCTGAGAGTGGGAAATATGGACACCTTCACTAAGATTCAAAGAAAAGATTTTGCT
GGACTTACCTTCCTTGAGGAACTTGAGATTGATGCTTCAGATCTACAGAGCTATGAGCCAA
AAAGTTTGAAGTCAATTCAGAATGTAAGTCATCTGATCCTTCATATGAAGCAGCATATTTT
ACTGCTGGAGATTTTTGTAGATGTTACAAGTTCCGTGGAATGTTTGGAACTGCGAGATACT
GATTTGGACACTTTCCATTTTTCAGAACTATCCACTGGTGAAACAAATTCATTGATTAAAA
AGTTTACATTTAGAAATGTGAAAATCACCGATGAAAGTTTGTTTCAGGTTATGAAACTTTT
GAATCAGATTTCTGGATTGTTAGAATTAGAGTTTGATGACTGTACCCTTAATGGAGTTGGT
AATTTTAGAGCATCTGATAATGACAGAGTTATAGATCCAGGTAAAGTGGAAACGTTAACA
ATCCGGAGGCTGCATATTCCAAGGTTTTACTTATTTTATGATCTGAGCACTTTATATTCACT
TACAGAAAGAGTTAAAAGAATCACAGTAGAAAACAGTAAAGTTTTTCTGGTTCCTTGTTTA
CTTTCACAACATTTAAAATCATTAGAATACTTGGATCTCAGTGAAAATTTGATGGTTGAAG
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AATACTTGAAAAATTCAGCCTGTGAGGATGCCTGGCCCTCTCTACAAACTTTAATTTTAAG
GCAAAATCATTTGGCATCATTGGAAAAAACCGGAGAGACTTTGCTCACTCTGAAAAACTT
GACTAACATTGATATCAGTAAGAATAGTTTTCATTCTATGCCTGAAACTTGTCAGTGGCCA
GAAAAGATGAAATATTTGAACTTATCCAGCACACGAATACACAGTGTAACAGGCTGCATT
CCCAAGACACTGGAAATTTTAGATGTTAGCAACAACAATCTCAATTTATTTTCTTTGAATTT
GCCGCAACTCAAAGAACTTTATATTTCCAGAAATAAGTTGATGACTCTACCAGATGCCTCC
CTCTTACCCATGTTACTAGTATTGAAAATCAGTAGGAATGCAATAACTACGTTTTCTAAGG
AGCAACTTGACTCATTTCACACACTGAAGACTTTGGAAGCTGGTGGCAATAACTTCATTTG
CTCCTGTGAATTCCTCTCCTTCACTCAGGAGCAGCAAGCACTGGCCAAAGTCTTGATTGAT
TGGCCAGCAAATTACCTGTGTGACTCTCCATCCCATGTGCGTGGCCAGCAGGTTCAGGATG
TCCGCCTCTCGGTGTCGGAATGTCACAGGACAGCACTGGTGTCTGGCATGTGCTGTGCTCT
GTTCCTGCTGATCCTGCTCACGGGGGTCCTGTGCCACCGTTTCCATGGCCTGTGGTATATGA
AAATGATGTGGGCCTGGCTCCAGGCCAAAAGGAAGCCCAGGAAAGCTCCCAGCAGGAAC
ATCTGCTATGATGCATTTGTTTCTTACAGTGAGCGGGATGCCTACTGGGTGGAGAACCTTA
TGGTCCAGGAGCTGGAGAACTTCAATCCCCCCTTCAAGTTGTGTCTTCATAAGCGGGACTT
CATTCCTGGCAAGTGGATCATTGACAATATCATTGACTCCATTGAAAAGAGCCACAAAACT
GTCTTTGTGCTTTCTGAAAACTTTGTGAAGAGTGAGTGGTGCAAGTATGAACTGGACTTCT
CCCATTTCCGTCTTTTTGATGAGAACAATGATGCTGCCATTCTCATTCTTCTGGAGCCCATT
GAGAAAAAAGCCATTCCCCAGCGCTTCTGCAAGCTGCGGAAGATAATGAACACCAAGACC
TACCTGGAGTGGCCCATGGACGAGGCTCAGCGGGAAGGATTTTGGGTAAATCTGAGAGCT
GCGATAAAGTCCTAGGTTCCCATATTTAAGACCAGTCTTTGTCTAGTTGGGATCTTTATGTC
ACTAGTTATAGTTAAGTTCATTCAGACATAATTATATAAAAACTACGTGGATGTACCGTCA
TTTGAGGACTTGCTTACTAAAACTACAAAACTTCAAATTTTGTCTGGGGTGCTGTTTTATAA
ACATATGCCAGATTTAAAAATTGGTTTTTGGTTTTTCTTTTTTCTATGAGATAACCATGATC
ATAAGTCTATTACTGATATCTGAATATAGTCCCTTGGTATCCAAGGGAATTGGTTGCAGGA
TCCTCGTGGATATCAAAATTCATAGATGATCAAGTCCCTTATAAGAGTGGCATAGTATTTG
CATATAACCTGTGTACATTCTCCTGTATACTTTAAATCATCTCTAGATTACTTATGATACCC
AATACAATGTAAATACTATGTAAATAGTTGTACTGTCTTTTTATTTATATTATTATTGTTAT
TTTTTATTTTCAAAATTTTTAAAACATACTTTTGATCCACAGTTGGTTGACTTCATGGATGC
AGAACCCATGGATATAGAGGGCCAACTGTAATCTGTAGCAACTGGCTTAGTTCATTAGGA
AACAGCACAAATGAACTTAAGATTCTCAATGACTGTGTCATTCTTTCTTCCTGCTAAGAGA
CTCCTCTGTGGCCACAAAAGGCATTCTCTGTCCTACCTAGCTGTCACTTCTCTGTGCAGCTG
ATCTCAAGAGCAACAAGGCAAAGTATTTGGGGCACTCCCCAAAACTTGTTGCTATTCCTAG
AAAAAAGTGCTGTGTATTTCCTATTAAACTTTACAGGATGAGAAAAAAAAAAAAAAAAA
(SEQ ID NO: 57,980)

[00121]“TLR3” or “toll-like receptor 3” refers to (i) a polypeptide comprising an amino acid sequence having

at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at least about 97%,
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at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid sequence identity to
the amino acid sequence set forth in SEQ ID NO: 57,981; and/or (ii) a polynucleotide comprising a
nucleotide sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID NO: 57,982.

[00122] The TLR3 polypeptide sequence is:

[00123] MRQTLPCIYFWGGLLPFGMLCASSTTKCTVSHEVADCSHLKLTQVPDDLPTNITVLNLTHNQL
RRLPAANFTRYSQLTSLDVGFNTISKLEPELCQKLPMLKVLNLQHNELSQLSDKTFAFCTNLTE
LHLMSNSIQKIKNNPFVKQKNLITLDLSHNGLSSTKLGTQVQLENLQELLLSNNKIQALKSEEL
DIFANSSLKKLELSSNQIKEFSPGCFHAIGRLFGLFLNNVQLGPSLTEKLCLELANTSIRNLSLSNS
QLSTTSNTTFLGLKWTNLTMLDLSYNNLNVVGNDSFAWLPQLEYFFLEYNNIQHLFSHSLHGL
FNVRYLNLKRSFTKQSISLASLPKIDDFSFQWLKCLEHLNMEDNDIPGIKSNMFTGLINLKYLSL
SNSFTSLRTLTNETFVSLAHSPLHILNLTKNKISKIESDAFSWLGHLEVLDLGLNEIGQELTGQE
WRGLENIFEIYLSYNKYLQLTRNSFALVPSLQRLMLRRVALKNVDSSPSPFQPLRNLTILDLSNN
NIANINDDMLEGLEKLEILDLQHNNLARLWKHANPGGPIYFLKGLSHLHILNLESNGFDEIPVE
VFKDLFELKIIDLGLNNLNTLPASVFNNQVSLKSLNLQKNLITSVEKKVFGPAFRNLTELDMRF
NPFDCTCESIAWFVNWINETHTNIPELSSHYLCNTPPHYHGFPVRLFDTSSCKDSAPFELFFMIN
TSILLIFIFIVLLIHFEGWRISFYWNVSVHRVLGFKEIDRQTEQFEYAAYITHAYKDKDWVWEHF
SSMEKEDQSLKFCLEERDFEAGVFELEAIVNSIKRSRKIIFVITHHLLKDPLCKRFKVHHAVQQA
IEQNLDSIILVFLEEIPDYKLNHALCLRRGMFKSHCILNWPVQKERIGAFRHKLQVALGSKNSV
H (SEQ ID NO: 57,981)

[00124] The TLR3 nucleic acid sequence is:

[00125] CACTTTCGAGAGTGCCGTCTATTTGCCACACACTTCCCTGATGAAATGTCTGGATTTGGACT
AAAGAAAAAAGGAAAGGCTAGCAGTCATCCAACAGAATCATGAGACAGACTTTGCCTTGT
ATCTACTTTTGGGGGGGCCTTTTGCCCTTTGGGATGCTGTGTGCATCCTCCACCACCAAGTG
CACTGTTAGCCATGAAGTTGCTGACTGCAGCCACCTGAAGTTGACTCAGGTACCCGATGAT
CTACCCACAAACATAACAGTGTTGAACCTTACCCATAATCAACTCAGAAGATTACCAGCCG
CCAACTTCACAAGGTATAGCCAGCTAACTAGCTTGGATGTAGGATTTAACACCATCTCAAA
ACTGGAGCCAGAATTGTGCCAGAAACTTCCCATGTTAAAAGTTTTGAACCTCCAGCACAAT
GAGCTATCTCAACTTTCTGATAAAACCTTTGCCTTCTGCACGAATTTGACTGAACTCCATCT
CATGTCCAACTCAATCCAGAAAATTAAAAATAATCCCTTTGTCAAGCAGAAGAATTTAATC
ACATTAGATCTGTCTCATAATGGCTTGTCATCTACAAAATTAGGAACTCAGGTTCAGCTGG
AAAATCTCCAAGAGCTTCTATTATCAAACAATAAAATTCAAGCGCTAAAAAGTGAAGAAC
TGGATATCTTTGCCAATTCATCTTTAAAAAAATTAGAGTTGTCATCGAATCAAATTAAAGA
GTTTTCTCCAGGGTGTTTTCACGCAATTGGAAGATTATTTGGCCTCTTTCTGAACAATGTCC
AGCTGGGTCCCAGCCTTACAGAGAAGCTATGTTTGGAATTAGCAAACACAAGCATTCGGA
ATCTGTCTCTGAGTAACAGCCAGCTGTCCACCACCAGCAATACAACTTTCTTGGGACTAAA
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GTGGACAAATCTCACTATGCTCGATCTTTCCTACAACAACTTAAATGTGGTTGGTAACGAT
TCCTTTGCTTGGCTTCCACAACTAGAATATTTCTTCCTAGAGTATAATAATATACAGCATTT
GTTTTCTCACTCTTTGCACGGGCTTTTCAATGTGAGGTACCTGAATTTGAAACGGTCTTTTA
CTAAACAAAGTATTTCCCTTGCCTCACTCCCCAAGATTGATGATTTTTCTTTTCAGTGGCTA
AAATGTTTGGAGCACCTTAACATGGAAGATAATGATATTCCAGGCATAAAAAGCAATATG
TTCACAGGATTGATAAACCTGAAATACTTAAGTCTATCCAACTCCTTTACAAGTTTGCGAA
CTTTGACAAATGAAACATTTGTATCACTTGCTCATTCTCCCTTACACATACTCAACCTAACC
AAGAATAAAATCTCAAAAATAGAGAGTGATGCTTTCTCTTGGTTGGGCCACCTAGAAGTA
CTTGACCTGGGCCTTAATGAAATTGGGCAAGAACTCACAGGCCAGGAATGGAGAGGTCTA
GAAAATATTTTCGAAATCTATCTTTCCTACAACAAGTACCTGCAGCTGACTAGGAACTCCT
TTGCCTTGGTCCCAAGCCTTCAACGACTGATGCTCCGAAGGGTGGCCCTTAAAAATGTGGA
TAGCTCTCCTTCACCATTCCAGCCTCTTCGTAACTTGACCATTCTGGATCTAAGCAACAACA
ACATAGCCAACATAAATGATGACATGTTGGAGGGTCTTGAGAAACTAGAAATTCTCGATTT
GCAGCATAACAACTTAGCACGGCTCTGGAAACACGCAAACCCTGGTGGTCCCATTTATTTC
CTAAAGGGTCTGTCTCACCTCCACATCCTTAACTTGGAGTCCAACGGCTTTGACGAGATCC
CAGTTGAGGTCTTCAAGGATTTATTTGAACTAAAGATCATCGATTTAGGATTGAATAATTT
AAACACACTTCCAGCATCTGTCTTTAATAATCAGGTGTCTCTAAAGTCATTGAACCTTCAG
AAGAATCTCATAACATCCGTTGAGAAGAAGGTTTTCGGGCCAGCTTTCAGGAACCTGACTG
AGTTAGATATGCGCTTTAATCCCTTTGATTGCACGTGTGAAAGTATTGCCTGGTTTGTTAAT
TGGATTAACGAGACCCATACCAACATCCCTGAGCTGTCAAGCCACTACCTTTGCAACACTC
CACCTCACTATCATGGGTTCCCAGTGAGACTTTTTGATACATCATCTTGCAAAGACAGTGC
CCCCTTTGAACTCTTTTTCATGATCAATACCAGTATCCTGTTGATTTTTATCTTTATTGTACT
TCTCATCCACTTTGAGGGCTGGAGGATATCTTTTTATTGGAATGTTTCAGTACATCGAGTTC
TTGGTTTCAAAGAAATAGACAGACAGACAGAACAGTTTGAATATGCAGCATATATAATTC
ATGCCTATAAAGATAAGGATTGGGTCTGGGAACATTTCTCTTCAATGGAAAAGGAAGACC
AATCTCTCAAATTTTGTCTGGAAGAAAGGGACTTTGAGGCGGGTGTTTTTGAACTAGAAGC
AATTGTTAACAGCATCAAAAGAAGCAGAAAAATTATTTTTGTTATAACACACCATCTATTA
AAAGACCCATTATGCAAAAGATTCAAGGTACATCATGCAGTTCAACAAGCTATTGAACAA
AATCTGGATTCCATTATATTGGTTTTCCTTGAGGAGATTCCAGATTATAAACTGAACCATG
CACTCTGTTTGCGAAGAGGAATGTTTAAATCTCACTGCATCTTGAACTGGCCAGTTCAGAA
AGAACGGATAGGTGCCTTTCGTCATAAATTGCAAGTAGCACTTGGATCCAAAAACTCTGTA
CATTAAATTTATTTAAATATTCAATTAGCAAAGGAGAAACTTTCTCAATTTAAAAAGTTCT
ATGGCAAATTTAAGTTTTCCATAAAGGTGTTATAATTTGTTTATTCATATTTGTAAATGATT
ATATTCTATCACAATTACATCTCTTCTAGGAAAATGTGTCTCCTTATTTCAGGCCTATTTTT
GACAATTGACTTAATTTTACCCAAAATAAAACATATAAGCACGTAAAAAAAAAAAAAAAA
AA (SEQ ID NO: 57,982)
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[00126] “TNF” or “tumor necrosis factor” refers to (i) a polypeptide comprising an amino acid sequence having
at least about 90% (e.g., at least about 92%, at least about 95%, at least about 96%, at least about 97%,
at least about 98%, at least about 99%, at least about 99.5%, or 100%) amino acid sequence identity to
the amino acid sequence set forth in SEQ ID NO: 57,983; and/or (ii) a polynucleotide comprising a
nucleotide sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
nucleic acid sequence identity to the nucleic acid sequence set forth in SEQ ID NO: 57,984.

[00127] The TNF polypeptide sequence is:

[00128] MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQREEFPR
DLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGVELRDNQLVVP
SEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYE
PIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL (SEQ ID NO: 57,983)

[00129] The TNF nucleic acid sequence is:

[00130] CAGACGCTCCCTCAGCAAGGACAGCAGAGGACCAGCTAAGAGGGAGAGAAGCAACTACA
GACCCCCCCTGAAAACAACCCTCAGACGCCACATCCCCTGACAAGCTGCCAGGCAGGTTC
TCTTCCTCTCACATACTGACCCACGGCTCCACCCTCTCTCCCCTGGAAAGGACACCATGAG
CACTGAAAGCATGATCCGGGACGTGGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGACAG
GGGGGCCCCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTGGC
AGGCGCCACCACGCTCTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGAAGA
GTTCCCCAGGGACCTCTCTCTAATCAGCCCTCTGGCCCAGGCAGTCAGATCATCTTCTCGA
ACCCCGAGTGACAAGCCTGTAGCCCATGTTGTAGCAAACCCTCAAGCTGAGGGGCAGCTC
CAGTGGCTGAACCGCCGGGCCAATGCCCTCCTGGCCAATGGCGTGGAGCTGAGAGATAAC
CAGCTGGTGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGTCCTCTTCAAGGGCC
AAGGCTGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCGCATCGCCGTCTCCTA
CCAGACCAAGGTCAACCTCCTCTCTGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGA
GGGGGCTGAGGCCAAGCCCTGGTATGAGCCCATCTATCTGGGAGGGGTCTTCCAGCTGGA
GAAGGGTGACCGACTCAGCGCTGAGATCAATCGGCCCGACTATCTCGACTTTGCCGAGTCT
GGGCAGGTCTACTTTGGGATCATTGCCCTGTGAGGAGGACGAACATCCAACCTTCCCAAAC
GCCTCCCCTGCCCCAATCCCTTTATTACCCCCTCCTTCAGACACCCTCAACCTCTTCTGGCT
CAAAAAGAGAATTGGGGGCTTAGGGTCGGAACCCAAGCTTAGAACTTTAAGCAACAAGAC
CACCACTTCGAAACCTGGGATTCAGGAATGTGTGGCCTGCACAGTGAAGTGCTGGCAACC
ACTAAGAATTCAAACTGGGGCCTCCAGAACTCACTGGGGCCTACAGCTTTGATCCCTGACA
TCTGGAATCTGGAGACCAGGGAGCCTTTGGTTCTGGCCAGAATGCTGCAGGACTTGAGAA
GACCTCACCTAGAAATTGACACAAGTGGACCTTAGGCCTTCCTCTCTCCAGATGTTTCCAG
ACTTCCTTGAGACACGGAGCCCAGCCCTCCCCATGGAGCCAGCTCCCTCTATTTATGTTTG
CACTTGTGATTATTTATTATTTATTTATTATTTATTTATTTACAGATGAATGTATTTATTTGG
GAGACCGGGGTATCCTGGGGGACCCAATGTAGGAGCTGCCTTGGCTCAGACATGTTTTCCG
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TGAAAACGGAGCTGAACAATAGGCTGTTCCCATGTAGCCCCCTGGCCTCTGTGCCTTCTTT
TGATTATGTTTTTTAAAATATTTATCTGATTAAGTTGTCTAAACAATGCTGATTTGGTGACC
AACTGTCACTCATTGCTGAGCCTCTGCTCCCCAGGGGAGTTGTGTCTGTAATCGCCCTACT
ATTCAGTGGCGAGAAATAAAGTTTGCTTAGAAAAGAAAAAAAAAAAAA (SEQ ID NO:
57,984)

[00131]“HLA-DQ” or “major histocompatibility complex, class II, DQ”” encompasses HLA-DQA1 (major
histocompatibility complex, class II, DQ alpha 1) and HLA-DQB1 (major histocompatibility complex,
class I, DQ beta 1).

[00132] “HLA-DQAT1” or “major histocompatibility complex, class II, DQ alpha 17 refers to (i) a polypeptide
comprising an amino acid sequence having at least about 90% (e.g., at least about 92%, at least about
95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least about
99.5%, or 100%) amino acid sequence identity to the amino acid sequence set forth in SEQ ID NO:
57,985; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least about 90% (e.g.,
at least about 92%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, at
least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to the nucleic acid
sequence set forth in SEQ ID NO: 57,986.

[00133] The HLA-DQAT1 polypeptide sequence is:

[00134] MILNKALLLGALALTTVMSPCGGEDIVADHVASCGVNLYQFYGPSGQYTHEFDGDEQFYVDL
ERKETAWRWPEFSKFGGFDPQGALRNMAVAKHNLNIMIKRYNSTAATNEVPEVTVFSKSPVT
LGQPNTLICLVDNIFPPVVNITWLSNGQSVTEGVSETSFLSKSDHSFFKISYLTFLPSADEIYDCK
VEHWGLDQPLLKHWEPEIPAPMSELTETVVCALGLSVGLMGIVVGTVFIIQGLRSVGASRHQG
PL (SEQ ID NO: 57,985)

[00135] The HLA-DQAT1 nucleic acid sequence is:

[00136] ACAATTACTCTACAGCTCAGAACACCAACTGCTGAGGCTGCCTTGGGAAGAGGATGATCC
TAAACAAAGCTCTGCTGCTGGGGGCCCTCGCTCTGACCACCGTGATGAGCCCCTGTGGAGG
TGAAGACATTGTGGCTGACCACGTTGCCTCTTGTGGTGTAAACTTGTACCAGTTTTACGGT
CCCTCTGGCCAGTACACCCATGAATTTGATGGAGATGAGCAGTTCTACGTGGACCTGGAGA
GGAAGGAGACTGCCTGGCGGTGGCCTGAGTTCAGCAAATTTGGAGGTTTTGACCCGCAGG
GTGCACTGAGAAACATGGCTGTGGCAAAACACAACTTGAACATCATGATTAAACGCTACA
ACTCTACCGCTGCTACCAATGAGGTTCCTGAGGTCACAGTGTTTTCCAAGTCTCCCGTGAC
ACTGGGTCAGCCCAACACCCTCATTTGTCTTGTGGACAACATCTTTCCTCCTGTGGTCAACA
TCACATGGCTGAGCAATGGGCAGTCAGTCACAGAAGGTGTTTCTGAGACCAGCTTCCTCTC
CAAGAGTGATCATTCCTTCTTCAAGATCAGTTACCTCACCTTCCTCCCTTCTGCTGATGAGA
TTTATGACTGCAAGGTGGAGCACTGGGGCCTGGACCAGCCTCTTCTGAAACACTGGGAGC
CTGAGATTCCAGCCCCTATGTCAGAGCTCACAGAGACTGTGGTCTGTGCCCTGGGGTTGTC
TGTGGGCCTCATGGGCATTGTGGTGGGCACTGTCTTCATCATCCAAGGCCTGCGTTCAGTT
GGTGCTTCCAGACACCAAGGGCCATTGTGAATCCCATCCTGGAAGGGAAGGTGCATCGCC
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ATCTACAGGAGCAGAAGAATGGACTTGCTAAATGACCTAGCACTATTCTCTGGCCCGATTT
ATCATATCCCTTTTCTCCTCCAAATATTTCTCCTCTCACCTTTTCTCTGGGACTTAAGCTGCT
ATATCCCCTCAGAGCTCACAAATGCCTTTACATTCTTTCCCTGACCTCCTGATTTTTTTTTTC
TTTTCTCAAATGTTACCTACAAAGACATGCCTGGGGTAAGCCACCCGGCTACCTAATTCCT
CAGTAACCTCCATCTAAAATCTCCAAGGAAGCAATAAATTCCTTTTATGAGATCTATGTCA
AATTTTTCCATCTTTCATCCAGGGCTGACTGAAACTATGGCTAATAATTGGGGTACTCTTAT
GTTTCAATCCAATTTAACCTCATTTCCCAGATCATTTTTCATGTCCAGTAACACAGAAGCCA
CCAAGTACAGTATAGCCTGATAATATGTTGATTTCTTAGCTGACATTAATATTTCTTGCTTC
CTTGTGTTCCCACCCTTGGCACTGCCACCCACCCCTCAATTCAGGCAACAATGAAATTAAT
GGATACCGTCTGCCCTTGGCCCAGAATTGTTATAGCAAAAATTTTAGAACCAAAAAATAA
GTCTGTACTAATTTCAATGTGGCTTTTAAAAGTATGACAGAGAAATAAGTTAGGATAAAGG
AAATTTGAATCTCA (SEQ ID NO: 57,986)

[00137]“HLA-DQB1” or “major histocompatibility complex, class I, DQ beta 17 refers to (i) a polypeptide
comprising an amino acid sequence having at least about 90% (e.g., at least about 92%, at least about
95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, at least about
99.5%, or 100%) amino acid sequence identity to one of the amino acid sequences set forth in SEQ ID
NOs: 57,987 and 57,988; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least
about 90% (e¢.g., at least about 92%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, at least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to one of
the nucleic acid sequences set forth in SEQ ID NOs: 57,989-57,991.

[00138] The HLA-DQBI1 (isoform 1) polypeptide sequence is:

[00139] MSWKKALRIPGGLRAATVTLMLSMLSTPVAEGRDSPEDFVYQFKGMCYFTNGTERVRLVSRSI
YNREEIVRFDSDVGEFRAVTLLGLPAAEYWNSQKDILERKRAAVDRVCRHNYQLELRTTLQR
RVEPTVTISPSRTEALNHHNLLVCSVTDFYPAQIKVRWFRNDQEETAGVVSTPLIRNGDWTFQI
LVMLEMTPQRGDVYTCHVEHPSLQSPITVEWRAQSESAQSKMLSGIGGFVLGLIFLGLGLIIHH
RSQKGLLH (SEQ ID NO: 57,987)

[00140] The HLA-DQBI1 (isoform 2) polypeptide sequence is:

[00141] MSWKKALRIPGDLRVATVTLMLAMLSSLLAEGRDSPEDFVFQFKGMCYFTNGTERVRLVTRY
IYNREEYARFDSDVGVYRAVTPQGRPDAEYWNSQKEVLEGTRAELDTVCRHNYEVAFRGILQ
RRVEPTVTISPSRTEALNHHNLLVCSVTDFYPGQIKVRWFRNDQEETAGVVSTPLIRNGDWTFQ
ILVMLEMTPQRGDVYTCHVEHPSLQSPITVEWRAQSESAQSKMLSGVGGFVLGLIFLGLGLIIR
QRSQKGPQGPPPAGLLH (SEQ ID NO: 57,988)

[00142] The HLA-DQBI1 (variant 1) nucleic acid sequence is:

[00143] TTTTTATTCTTTCTGCCAGGTACATCAGATCCATCAGGTCCGAGCTGTGTTGACTACCACTG
CTTTTCCCTTCGTCTCAGTTATGTCTTGGAAGAAGGCTTTGCGGATCCCCGGAGACCTTCGG
GTAGCAACTGTCACCTTGATGCTGGCGATGCTGAGCTCCCTACTGGCTGAGGGCAGAGACT
CTCCCGAGGATTTCGTGTTCCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCG
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CGTGCGTCTTGTGACCAGATACATCTATAACCGAGAGGAGTACGCGCGCTTCGACAGCGA
CGTGGGGGTGTACCGCGCGGTGACGCCGCAGGGGCGGCCTGATGCCGAGTACTGGAACAG
CCAGAAGGAAGTCCTGGAGGGGACCCGGGCGGAGTTGGACACGGTGTGCAGACACAACT
ACGAGGTGGCGTTCCGCGGGATCTTGCAGAGGAGAGTGGAGCCCACAGTGACCATCTCCC
CATCCAGGACAGAGGCCCTCAACCACCACAACCTGCTGGTCTGCTCGGTGACAGATTTCTA
TCCAGGCCAGATCAAAGTCCGGTGGTTTCGGAATGATCAGGAGGAGACAGCCGGCGTTGT
GTCCACCCCCCTTATTAGGAATGGTGACTGGACTTTCCAGATCCTGGTGATGCTGGAAATG
ACTCCCCAGCGTGGAGATGTCTACACCTGCCACGTGGAGCACCCCAGCCTCCAGAGCCCC
ATCACCGTGGAGTGGCGGGCTCAGTCTGAATCTGCCCAGAGCAAGATGCTGAGTGGCGTT
GGAGGCTTCGTGCTGGGGCTGATCTTCCTTGGGCTGGGCCTTATCATCCGTCAAAGGAGTC
AGAAAGGGCTTCTGCACTGACTCCTGAGACTATTTTAACTAGGATTGGTTATCACTCTTCT
GTGATGCCTGCTTATGCCTGCCCAGAATTCCCAGCTGCCTGTGTCAGCTTGTCCCCCTGAG
ATCAAAGTCCTACAGTGGCTGTCACGCAGCCACCAGGTCATCTCCTTTCATCCCCACCCCA
AGGCGCTGGCTGTGACTCTGCTTCCTGCACTGACCCAGAGCCTCTGCCTGTGCATGGCCAG
CTGCGTCTACTCAGGTCCCAAGGGGTTTCTGTTTCTATTCTTTCCTCAGACTGCTCAAGAGA
AGCACATGAAAAACATTACCTGACTTTAGAGCTTTTTTACATAATTAAACATGATCCTGAG
TTATCTGTATTCTGAACTTTCTTAATTGAGAAGAGGCAGGAAATCACTGCAGAATGAAGGA
ACATCCCTTGAGGTGACCCAGCAAACCTGTGGCCAGAAGGAGGATTGTACCTTGAAAAGA
CACTGAAAGCATTTTGGGGTGTGAAGTAAGGGTGGGCAGAGGAGGTAGAAAATAATTCAA
TTGTCGCATCATTCATGGTTCTTTAATACTGATGCTCAGTGCATTGGCCTTAGAATATCCCA
GCCTCTCTTCTGGTTTGGTGAGTGCTGTGTAAATAAGCATGGTAGAATTGTTTGGAGACAT
ATATAGTGATCCTTGGTCACTGGTGTTTCAAACATTCTGGAAAGTCACATCGATCAAGAAT
ATTTTTTATTTTTAAGAAAGCATAACCAGCAATAAAAATACTATTTTTGAGTCTAAATGAA
AAAAAAAAAAAAAAA (SEQ ID NO: 57,989)

[00144] The HLA-DQB1 (variant 2) nucleic acid sequence is:

[00145] TTTTTATTCTTTCTGCCAGGTACATCAGATCCATCAGGTCCGAGCTGTGTTGACTACCACTG
CTTTTCCCTTCGTCTCAGTTATGTCTTGGAAGAAGGCTTTGCGGATCCCCGGAGACCTTCGG
GTAGCAACTGTCACCTTGATGCTGGCGATGCTGAGCTCCCTACTGGCTGAGGGCAGAGACT
CTCCCGAGGATTTCGTGTTCCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCG
CGTGCGTCTTGTGACCAGATACATCTATAACCGAGAGGAGTACGCGCGCTTCGACAGCGA
CGTGGGGGTGTACCGCGCGGTGACGCCGCAGGGGCGGCCTGATGCCGAGTACTGGAACAG
CCAGAAGGAAGTCCTGGAGGGGACCCGGGCGGAGTTGGACACGGTGTGCAGACACAACT
ACGAGGTGGCGTTCCGCGGGATCTTGCAGAGGAGAGTGGAGCCCACAGTGACCATCTCCC
CATCCAGGACAGAGGCCCTCAACCACCACAACCTGCTGGTCTGCTCGGTGACAGATTTCTA
TCCAGGCCAGATCAAAGTCCGGTGGTTTCGGAATGATCAGGAGGAGACAGCCGGCGTTGT
GTCCACCCCCCTTATTAGGAATGGTGACTGGACTTTCCAGATCCTGGTGATGCTGGAAATG
ACTCCCCAGCGTGGAGATGTCTACACCTGCCACGTGGAGCACCCCAGCCTCCAGAGCCCC
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ATCACCGTGGAGTGGCGGGCTCAGTCTGAATCTGCCCAGAGCAAGATGCTGAGTGGCGTT
GGAGGCTTCGTGCTGGGGCTGATCTTCCTTGGGCTGGGCCTTATCATCCGTCAAAGGAGTC
AGAAAGGACCTCAAGGGCCTCCACCAGCAGGGCTTCTGCACTGACTCCTGAGACTATTTTA
ACTAGGATTGGTTATCACTCTTCTGTGATGCCTGCTTATGCCTGCCCAGAATTCCCAGCTGC
CTGTGTCAGCTTGTCCCCCTGAGATCAAAGTCCTACAGTGGCTGTCACGCAGCCACCAGGT
CATCTCCTTTCATCCCCACCCCAAGGCGCTGGCTGTGACTCTGCTTCCTGCACTGACCCAGA
GCCTCTGCCTGTGCATGGCCAGCTGCGTCTACTCAGGTCCCAAGGGGTTTCTGTTTCTATTC
TTTCCTCAGACTGCTCAAGAGAAGCACATGAAAAACATTACCTGACTTTAGAGCTTTTTTA
CATAATTAAACATGATCCTGAGTTATCTGTATTCTGAACTTTCTTAATTGAGAAGAGGCAG
GAAATCACTGCAGAATGAAGGAACATCCCTTGAGGTGACCCAGCAAACCTGTGGCCAGAA
GGAGGATTGTACCTTGAAAAGACACTGAAAGCATTTTGGGGTGTGAAGTAAGGGTGGGCA
GAGGAGGTAGAAAATAATTCAATTGTCGCATCATTCATGGTTCTTTAATACTGATGCTCAG
TGCATTGGCCTTAGAATATCCCAGCCTCTCTTCTGGTTTGGTGAGTGCTGTGTAAATAAGC
ATGGTAGAATTGTTTGGAGACATATATAGTGATCCTTGGTCACTGGTGTTTCAAACATTCT
GGAAAGTCACATCGATCAAGAATATTTTTTATTTTTAAGAAAGCATAACCAGCAATAAAA
ATACTATTTTTGAGTCTAAATGA (SEQ ID NO: 57,990)

[00146] The HLA-DQB1 (variant 3) nucleic acid sequence is:

[00147] TTTTTATTCTTTCTGCCAGGTACATCAGATCCATCAGGTCCGAGCTGTGTTGACTACCACTT
TTCCCTTCGTCTCAATTATGTCTTGGAAAAAGGCTTTGCGGATCCCCGGAGGCCTTCGGGC
AGCAACTGTGACCTTGATGCTGTCGATGCTGAGCACCCCAGTGGCTGAGGGCAGAGACTC
TCCCGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACAGAGCGC
GTGCGTCTTGTGAGCAGAAGCATCTATAACCGAGAAGAGATCGTGCGCTTCGACAGCGAC
GTGGGGGAGTTCCGGGCGGTGACGCTGCTGGGGCTGCCTGCCGCCGAGTACTGGAACAGC
CAGAAGGACATCCTGGAGAGGAAACGGGCGGCGGTGGACAGGGTGTGCAGACACAACTA
CCAGTTGGAGCTCCGCACGACCTTGCAGCGGCGAGTGGAGCCCACAGTGACCATCTCCCC
ATCCAGGACAGAGGCCCTCAACCACCACAACCTGCTGGTCTGCTCGGTGACAGATTTCTAT
CCAGCCCAGATCAAAGTCCGGTGGTTTCGGAATGACCAGGAGGAGACAGCTGGCGTTGTG
TCCACCCCCCTTATTAGGAATGGTGACTGGACCTTCCAGATCCTGGTGATGCTGGAAATGA
CTCCCCAGCGTGGAGACGTCTACACCTGCCACGTGGAGCACCCCAGCCTCCAGAGCCCCAT
CACCGTGGAGTGGCGGGCTCAATCTGAATCTGCCCAGAGCAAGATGCTGAGTGGCATTGG
AGGCTTCGTGCTGGGGCTGATCTTCCTCGGGCTGGGCCTTATCATCCATCACAGGAGTCAG
AAAGGGCTCCTGCACTGACTCCTGAGACTATTTTAACTGGGATTGGTTATCACTTTTCTGTA
ACGCCTGCTTGTCCCTGCCCAGAATTCCCAGCTGTCTGTGTCAGCCTGTCCCCCTGAGATCA
GAGTCCTACAGTGGCTGTCACGCAGCCACCAGGTCATCTCCTTTCATCCCCACCTTGAGGC
GGATGGCTGTGACCCTACTTCCTGCACTGACCCACAGCCTCTGCCTGTGCACGGCCAGCTG
CATCTACTCAGGCCCCAAGGGGTTTCTGTTTCTATTCTCTCCTCAGACTGCTCAAGAGAAG
CACATGAAAACCATTACCTGACTTTAGAGCTTTTTTACATAATTAAACATGATCCTGAGTT
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ATCTGTATTCTGAACTTCCTTAATTGAGCAGAGGCAGGAAATCACTGCAGAATGAAGGAA
CATACCTTGAGGTGACCCAGCCAACCTGTGCCCAGAAGGAGGGTTGTACCTTGAAAAGAC
ACTGAAAGAATTTGGGGTGCAAAGTCATGGTGGGCAGAGGAGGTAGAAAATCAACTCAGT
TGTTGCATCATTCATGGTTCTTTCATATTGATGTTCAGTGCAGTGGCCTGAGAATATCCCAG
CCTCTCTTCTGGTTTGGTGAGTGCTATATAAGTAAACATGGTGGAATTGTTTGGGGGCAGA
TATAGTGACCCTTGGTCACTGGTGTTTCAAACATTCTGGCAAGTCACATCAATCAAGAATA
ATTTTTACTTTTAAGAAAGCATAACCAGCAATAAAAGTATTATTTTTGATTCTAAATGA
(SEQ ID NO: 57,991)

[00148] “MYDS8S8” or “myeloid differentiation primary response 88 refers to (i) a polypeptide comprising an
amino acid sequence having at least about 90% (e.g., at least about 92%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%, or 100%)
amino acid sequence identity to one of the amino acid sequences set forth in SEQ ID NOs: 57,992-
57,996; and/or (ii) a polynucleotide comprising a nucleotide sequence having at least about 90% (e.g.,
at least about 92%, at least about 95%, at least about 96%, at lcast about 97%, at least about 98%, at
least about 99%, at least about 99.5%, or 100%) nucleic acid sequence identity to one of the nucleic
acid sequences set forth in SEQ 1D NOs: 57,997-58,001.

[00149] The MYDSS (isoform 1) polypeptide sequence is:

[00150] MRPDRAEAPGPPAMAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTQVAADWTA
LAEEMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLELLTKLGRDDVLLELGPSIEED
CQKYILKQQQEEAEKPLQVAAVDSSVPRTAELAGITTLDDPLGHMPERFDAFICYCPSDIQFVQ
EMIRQLEQTNYRLKLCVSDRDVLPGTCVWSIASELIEKRLARRPRGGCRRMVVVVSDDYLQSK
ECDFQTKFALSLSPGAHQKRLIPIKYKAMKKEFPSILRFITVCDYTNPCTKSWFWTRLAKALSLP
(SEQ ID NO: 57,992)

[00151] The MYDSS (isoform 2) polypeptide sequence is:

[00152] MRPDRAEAPGPPAMAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTQVAADWTA
LAEEMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLELLTKLGRDDVLLELGPSIEED
CQKYILKQQQEEAEKPLQVAAVDSSVPRTAELAGITTLDDPLGHMPERFDAFICYCPSDIQFVQ
EMIRQLEQTNYRLKLCVSDRDVLPGTCVWSIASELIEKRCRRMVVVVSDDYLQSKECDFQTKF
ALSLSPGAHQKRLIPIKYKAMKKEFPSILRFITVCDYTNPCTKSWFWTRLAKALSLP (SEQ ID
NO: 57,993)

[00153] The MYDSS (isoform 3) polypeptide sequence is:

[00154] MRPDRAEAPGPPAMAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTQVAADWTA
LAEEMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLELLTKLGRDDVLLELGPSIGHM
PERFDAFICYCPSDIQFVQEMIRQLEQTNYRLKLCVSDRDVLPGTCVWSIASELIEKRCRRMVV
VVSDDYLQSKECDFQTKFALSLSPGAHQKRLIPIKYKAMKKEFPSILRFITVCDYTNPCTKSWF
WTRLAKALSLP (SEQ ID NO: 57,994)

[00155] The MYDSS (isoform 4) polypeptide sequence is:
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[00156] MRPDRAEAPGPPAMAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTQVAADWTA
LAEEMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLELLTKLGRDDVLLELGPSIEED
CQKYILKQQQEEAEKPLQVAAVDSSVPRTAELAGITTLDDPLGAAGWWWLSLMITCRARNVT
SRPNLHSASLQVPIRSD (SEQ ID NO: 57,995)

[00157] The MYDSS (isoform 5) polypeptide sequence is:

[00158] MRPDRAEAPGPPAMAAGGPGAGSAAPVSSTSSLPLAALNMRVRRRLSLFLNVRTQVAADWTA
LAEEMDFEYLEIRQLETQADPTGRLLDAWQGRPGASVGRLLELLTKLGRDDVLLELGPSIGAA
GWWWLSLMITCRARNVTSRPNLHSASLQVPIRSD(SEQ ID NO: 57,996)

[00159] The MYDSS (isoform 1) nucleic acid sequence is:

[00160] AGATTCCTACTTCTTACGCCCCCCACATCACCCGCCTCGAGACCTCAAGGGTAGAGGTGGG
CACCCCCGCCTCCGCACTTTTGCTCGGGGCTCCAGATTGTAGGGCAGGGCGGCGCTTCTCG
GAAAGCGAAAGCCGGCGGGGCGGGGCGGGTGCCGCAGGAGAAAGAGGAAGCGCTGGCA
GACAATGCGACCCGACCGCGCTGAGGCTCCAGGACCGCCCGCCATGGCTGCAGGAGGTCC
CGGCGCGGGGTCTGCGGCCCCGGTCTCCTCCACATCCTCCCTTCCCCTGGCTGCTCTCAAC
ATGCGAGTGCGGCGCCGCCTGTCTCTGTTCTTGAACGTGCGGACACAGGTGGCGGCCGACT
GGACCGCGCTGGCGGAGGAGATGGACTTTGAGTACTTGGAGATCCGGCAACTGGAGACAC
AAGCGGACCCCACTGGCAGGCTGCTGGACGCCTGGCAGGGACGCCCTGGCGCCTCTGTAG
GCCGACTGCTCGAGCTGCTTACCAAGCTGGGCCGCGACGACGTGCTGCTGGAGCTGGGAC
CCAGCATTGAGGAGGATTGCCAAAAGTATATCTTGAAGCAGCAGCAGGAGGAGGCTGAGA
AGCCTTTACAGGTGGCCGCTGTAGACAGCAGTGTCCCACGGACAGCAGAGCTGGCGGGCA
TCACCACACTTGATGACCCCCTGGGGCATATGCCTGAGCGTTTCGATGCCTTCATCTGCTAT
TGCCCCAGCGACATCCAGTTTGTGCAGGAGATGATCCGGCAACTGGAACAGACAAACTAT
CGACTGAAGTTGTGTGTGTCTGACCGCGATGTCCTGCCTGGCACCTGTGTCTGGTCTATTGC
TAGTGAGCTCATCGAAAAGAGGTTGGCTAGAAGGCCACGGGGTGGGTGCCGCCGGATGGT
GGTGGTTGTCTCTGATGATTACCTGCAGAGCAAGGAATGTGACTTCCAGACCAAATTTGCA
CTCAGCCTCTCTCCAGGTGCCCATCAGAAGCGACTGATCCCCATCAAGTACAAGGCAATGA
AGAAAGAGTTCCCCAGCATCCTGAGGTTCATCACTGTCTGCGACTACACCAACCCCTGCAC
CAAATCTTGGTTCTGGACTCGCCTTGCCAAGGCCTTGTCCCTGCCCTGAAGACTGTTCTGA
GGCCCTGGGTGTGTGTGTATCTGTCTGCCTGTCCATGTACTTCTGCCCTGCCTCCTCCTTTC
GTTGTAGGAGGAATCTGTGCTCTACTTACCTCTCAATTCCTGGAGATGCCAACTTCACAGA
CACGTCTGCAGCAGCTGGACATCACATTTCATGTCCTGCATGGAACCAGTGGCTGTGAGTG
GCATGTCCACTTGCTGGATTATCAGCCAGGACACTATAGAACAGGACCAGCTGAGACTAA
GAAGGACCAGCAGAGCCAGCTCAGCTCTGAGCCATTCACACATCTTCACCCTCAGTTTCCT
CACTTGAGGAGTGGGATGGGGAGAACAGAGAGTAGCTGTGTTTGAATCCCTGTAGGAAAT
GGTGAAGCATAGCTCTGGGTCTCCTGGGGGAGACCAGGCTTGGCTGCGGGAGAGCTGGCT
GTTGCTGGACTACATGCTGGCCACTGCTGTGACCACGACACTGCTGGGGCAGCTTCTTCCA
CAGTGATGCCTACTGATGCTTCAGTGCCTCTGCACACCGCCCATTCCACTTCCTCCTTCCCC
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ACAGGGCAGGTGGGGAAGCAGTTTGGCCCAGCCCAAGGAGACCCCACCTTGAGCCTTATT
TCCTAATGGGTCCACCTCTCATCTGCATCTTTCACACCTCCCAGCTTCTGCCCAACCTTCAG
CAGTGACAAGTCCCCAAGAGACTCGCCTGAGCAGCTTGGGCTGCTTTTCATTTCCACCTGT
CAGGATGCCTGTGGTCATGCTCTCAGCTCCACCTGGCATGAGAAGGGATCCTGGCCTCTGG
CATATTCATCAAGTATGAGTTCTGGGGATGAGTCACTGTAATGATGTGAGCAGGGAGCCTT
CCTCCCTGGGCCACCTGCAGAGAGCTTTCCCACCAACTTTGTACCTTGATTGCCTTACAAA
GTTATTTGTTTACAAACAGCGACCATATAAAAGCCTCCTGCCCCAAAGCTTGTGGGCACAT
GGGCACATACAGACTCACATACAGACACACACATATATGTACAGACATGTACTCTCACAC
ACACAGGCACCAGCATACACACGTTTTTCTAGGTACAGCTCCCAGGAACAGCTAGGTGGG
AAAGTCCCATCACTGAGGGAGCCTAACCATGTCCCTGAACAAAAATTGGGCACTCATCTAT
TCCTTTTCTCTTGTGTCCCTACTCATTGAAACCAAACTCTGGAAAGGACCCAATGTACCAGT
ATTTATACCTCTAATGAAGCACAGAGAGAGGAAGAGAGCTGCTTAAACTCACACAACAAT
GAACTGCAGACACAGCTGTTCTCTCCCTCTCTCCTTCCCAGAGCAATTTATACTTTACCCTC
AGGCTGTCCTCTGGGGAGAAGGTGCCATGGTCTTAGGTGTCTGTGCCCCAGGACAGACCCT
AGGACCCTAAATCCAATAGAAAATGCATATCTTTGCTCCACTTTCAGCCAGGCTGGAGCAA
GGTACCTTTTCTTAGGATCTTGGGAGGGAATGGATGCCCCTCTCTGCATGATCTTGTTGAG
GCATTTAGCTGCCATGCACCTGTCCCCCTTTAATACTGGGCATTTTAAAGCCATCTCAAGA
GGCATCTTCTACATGTTTTGTACGCATTAAAATAATTTCAAAGATATCTGAGAAAAGCCGA
TATTTGCCATTCTTCCTATATCCTGGAATATATCTTGCATCCTGAGTTTATAATAATAAATA
ATATTCTACCTTGGAAAAAAAAAAAAAAA (SEQ ID NO: 57,997)

[00161] The MYDSS (isoform 2) nucleic acid sequence is:

[00162] AGATTCCTACTTCTTACGCCCCCCACATCACCCGCCTCGAGACCTCAAGGGTAGAGGTGGG
CACCCCCGCCTCCGCACTTTTGCTCGGGGCTCCAGATTGTAGGGCAGGGCGGCGCTTCTCG
GAAAGCGAAAGCCGGCGGGGCGGGGCGGGTGCCGCAGGAGAAAGAGGAAGCGCTGGCA
GACAATGCGACCCGACCGCGCTGAGGCTCCAGGACCGCCCGCCATGGCTGCAGGAGGTCC
CGGCGCGGGGTCTGCGGCCCCGGTCTCCTCCACATCCTCCCTTCCCCTGGCTGCTCTCAAC
ATGCGAGTGCGGCGCCGCCTGTCTCTGTTCTTGAACGTGCGGACACAGGTGGCGGCCGACT
GGACCGCGCTGGCGGAGGAGATGGACTTTGAGTACTTGGAGATCCGGCAACTGGAGACAC
AAGCGGACCCCACTGGCAGGCTGCTGGACGCCTGGCAGGGACGCCCTGGCGCCTCTGTAG
GCCGACTGCTCGAGCTGCTTACCAAGCTGGGCCGCGACGACGTGCTGCTGGAGCTGGGAC
CCAGCATTGAGGAGGATTGCCAAAAGTATATCTTGAAGCAGCAGCAGGAGGAGGCTGAGA
AGCCTTTACAGGTGGCCGCTGTAGACAGCAGTGTCCCACGGACAGCAGAGCTGGCGGGCA
TCACCACACTTGATGACCCCCTGGGGCATATGCCTGAGCGTTTCGATGCCTTCATCTGCTAT
TGCCCCAGCGACATCCAGTTTGTGCAGGAGATGATCCGGCAACTGGAACAGACAAACTAT
CGACTGAAGTTGTGTGTGTCTGACCGCGATGTCCTGCCTGGCACCTGTGTCTGGTCTATTGC
TAGTGAGCTCATCGAAAAGAGGTGCCGCCGGATGGTGGTGGTTGTCTCTGATGATTACCTG
CAGAGCAAGGAATGTGACTTCCAGACCAAATTTGCACTCAGCCTCTCTCCAGGTGCCCATC
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AGAAGCGACTGATCCCCATCAAGTACAAGGCAATGAAGAAAGAGTTCCCCAGCATCCTGA
GGTTCATCACTGTCTGCGACTACACCAACCCCTGCACCAAATCTTGGTTCTGGACTCGCCTT
GCCAAGGCCTTGTCCCTGCCCTGAAGACTGTTCTGAGGCCCTGGGTGTGTGTGTATCTGTC
TGCCTGTCCATGTACTTCTGCCCTGCCTCCTCCTTTCGTTGTAGGAGGAATCTGTGCTCTAC
TTACCTCTCAATTCCTGGAGATGCCAACTTCACAGACACGTCTGCAGCAGCTGGACATCAC
ATTTCATGTCCTGCATGGAACCAGTGGCTGTGAGTGGCATGTCCACTTGCTGGATTATCAG
CCAGGACACTATAGAACAGGACCAGCTGAGACTAAGAAGGACCAGCAGAGCCAGCTCAG
CTCTGAGCCATTCACACATCTTCACCCTCAGTTTCCTCACTTGAGGAGTGGGATGGGGAGA
ACAGAGAGTAGCTGTGTTTGAATCCCTGTAGGAAATGGTGAAGCATAGCTCTGGGTCTCCT
GGGGGAGACCAGGCTTGGCTGCGGGAGAGCTGGCTGTTGCTGGACTACATGCTGGCCACT
GCTGTGACCACGACACTGCTGGGGCAGCTTCTTCCACAGTGATGCCTACTGATGCTTCAGT
GCCTCTGCACACCGCCCATTCCACTTCCTCCTTCCCCACAGGGCAGGTGGGGAAGCAGTTT
GGCCCAGCCCAAGGAGACCCCACCTTGAGCCTTATTTCCTAATGGGTCCACCTCTCATCTG
CATCTTTCACACCTCCCAGCTTCTGCCCAACCTTCAGCAGTGACAAGTCCCCAAGAGACTC
GCCTGAGCAGCTTGGGCTGCTTTTCATTTCCACCTGTCAGGATGCCTGTGGTCATGCTCTCA
GCTCCACCTGGCATGAGAAGGGATCCTGGCCTCTGGCATATTCATCAAGTATGAGTTCTGG
GGATGAGTCACTGTAATGATGTGAGCAGGGAGCCTTCCTCCCTGGGCCACCTGCAGAGAG
CTTTCCCACCAACTTTGTACCTTGATTGCCTTACAAAGTTATTTGTTTACAAACAGCGACCA
TATAAAAGCCTCCTGCCCCAAAGCTTGTGGGCACATGGGCACATACAGACTCACATACAG
ACACACACATATATGTACAGACATGTACTCTCACACACACAGGCACCAGCATACACACGT
TTTTCTAGGTACAGCTCCCAGGAACAGCTAGGTGGGAAAGTCCCATCACTGAGGGAGCCT
AACCATGTCCCTGAACAAAAATTGGGCACTCATCTATTCCTTTTCTCTTGTGTCCCTACTCA
TTGAAACCAAACTCTGGAAAGGACCCAATGTACCAGTATTTATACCTCTAATGAAGCACA
GAGAGAGGAAGAGAGCTGCTTAAACTCACACAACAATGAACTGCAGACACAGCTGTTCTC
TCCCTCTCTCCTTCCCAGAGCAATTTATACTTTACCCTCAGGCTGTCCTCTGGGGAGAAGGT
GCCATGGTCTTAGGTGTCTGTGCCCCAGGACAGACCCTAGGACCCTAAATCCAATAGAAA
ATGCATATCTTTGCTCCACTTTCAGCCAGGCTGGAGCAAGGTACCTTTTCTTAGGATCTTGG
GAGGGAATGGATGCCCCTCTCTGCATGATCTTGTTGAGGCATTTAGCTGCCATGCACCTGT
CCCCCTTTAATACTGGGCATTTTAAAGCCATCTCAAGAGGCATCTTCTACATGTTTTGTACG
CATTAAAATAATTTCAAAGATATCTGAGAAAAGCCGATATTTGCCATTCTTCCTATATCCT
GGAATATATCTTGCATCCTGAGTTTATAATAATAAATAATATTCTACCTTGGAAAAAAAAA
AAAAAA (SEQ ID NO: 57,998)

[00163] The MYDSS (isoform 3) nucleic acid sequence is:

[00164] AGATTCCTACTTCTTACGCCCCCCACATCACCCGCCTCGAGACCTCAAGGGTAGAGGTGGG
CACCCCCGCCTCCGCACTTTTGCTCGGGGCTCCAGATTGTAGGGCAGGGCGGCGCTTCTCG
GAAAGCGAAAGCCGGCGGGGCGGGGCGGGTGCCGCAGGAGAAAGAGGAAGCGCTGGCA
GACAATGCGACCCGACCGCGCTGAGGCTCCAGGACCGCCCGCCATGGCTGCAGGAGGTCC
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CGGCGCGGGAETCTGCGGCCCCGGTCTCCTCCACATCCTCCCTTCCCCTGGCTGCTCTCAAC
ATGCGAGTGCGGCGCCGCCTGTCTCTGTTCTTGAACGTGCGGACACAGGTGGCGGCCGACT
GGACCGCGCTGGCGGAGGAGATGGACTTTGAGTACTTGGAGATCCGGCAACTGGAGACAC
AAGCGGACCCCACTGGCAGGCTGCTGGACGCCTGGCAGGGACGCCCTGGCGCCTCTGTAG
GCCGACTGCTCGAGCTGCTTACCAAGCTGGGCCGCGACGACGTGCTGCTGGAGCTGGGAC
CCAGCATTGGGCATATGCCTGAGCGTTTCGATGCCTTCATCTGCTATTGCCCCAGCGACAT
CCAGTTTGTGCAGGAGATGATCCGGCAACTGGAACAGACAAACTATCGACTGAAGTTGTG
TGTGTCTGACCGCGATGTCCTGCCTGGCACCTGTGTCTGGTCTATTGCTAGTGAGCTCATCG
AAAAGAGGTGCCGCCGGATGGTGGTGGTTGTCTCTGATGATTACCTGCAGAGCAAGGAAT
GTGACTTCCAGACCAAATTTGCACTCAGCCTCTCTCCAGGTGCCCATCAGAAGCGACTGAT
CCCCATCAAGTACAAGGCAATGAAGAAAGAGTTCCCCAGCATCCTGAGGTTCATCACTGT
CTGCGACTACACCAACCCCTGCACCAAATCTTGGTTCTGGACTCGCCTTGCCAAGGCCTTG
TCCCTGCCCTGAAGACTGTTCTGAGGCCCTGGGTGTGTGTGTATCTGTCTGCCTGTCCATGT
ACTTCTGCCCTGCCTCCTCCTTTCGTTGTAGGAGGAATCTGTGCTCTACTTACCTCTCAATT
CCTGGAGATGCCAACTTCACAGACACGTCTGCAGCAGCTGGACATCACATTTCATGTCCTG
CATGGAACCAGTGGCTGTGAGTGGCATGTCCACTTGCTGGATTATCAGCCAGGACACTATA
GAACAGGACCAGCTGAGACTAAGAAGGACCAGCAGAGCCAGCTCAGCTCTGAGCCATTCA
CACATCTTCACCCTCAGTTTCCTCACTTGAGGAGTGGGATGGGGAGAACAGAGAGTAGCT
GTGTTTGAATCCCTGTAGGAAATGGTGAAGCATAGCTCTGGGTCTCCTGGGGGAGACCAG
GCTTGGCTGCGGGAGAGCTGGCTGTTGCTGGACTACATGCTGGCCACTGCTGTGACCACGA
CACTGCTGGGGCAGCTTCTTCCACAGTGATGCCTACTGATGCTTCAGTGCCTCTGCACACC
GCCCATTCCACTTCCTCCTTCCCCACAGGGCAGGTGGGGAAGCAGTTTGGCCCAGCCCAAG
GAGACCCCACCTTGAGCCTTATTTCCTAATGGGTCCACCTCTCATCTGCATCTTTCACACCT
CCCAGCTTCTGCCCAACCTTCAGCAGTGACAAGTCCCCAAGAGACTCGCCTGAGCAGCTTG
GGCTGCTTTTCATTTCCACCTGTCAGGATGCCTGTGGTCATGCTCTCAGCTCCACCTGGCAT
GAGAAGGGATCCTGGCCTCTGGCATATTCATCAAGTATGAGTTCTGGGGATGAGTCACTGT
AATGATGTGAGCAGGGAGCCTTCCTCCCTGGGCCACCTGCAGAGAGCTTTCCCACCAACTT
TGTACCTTGATTGCCTTACAAAGTTATTTGTTTACAAACAGCGACCATATAAAAGCCTCCT
GCCCCAAAGCTTGTGGGCACATGGGCACATACAGACTCACATACAGACACACACATATAT
GTACAGACATGTACTCTCACACACACAGGCACCAGCATACACACGTTTTTCTAGGTACAGC
TCCCAGGAACAGCTAGGTGGGAAAGTCCCATCACTGAGGGAGCCTAACCATGTCCCTGAA
CAAAAATTGGGCACTCATCTATTCCTTTTCTCTTGTGTCCCTACTCATTGAAACCAAACTCT
GGAAAGGACCCAATGTACCAGTATTTATACCTCTAATGAAGCACAGAGAGAGGAAGAGAG
CTGCTTAAACTCACACAACAATGAACTGCAGACACAGCTGTTCTCTCCCTCTCTCCTTCCCA
GAGCAATTTATACTTTACCCTCAGGCTGTCCTCTGGGGAGAAGGTGCCATGGTCTTAGGTG
TCTGTGCCCCAGGACAGACCCTAGGACCCTAAATCCAATAGAAAATGCATATCTTTGCTCC
ACTTTCAGCCAGGCTGGAGCAAGGTACCTTTTCTTAGGATCTTGGGAGGGAATGGATGCCC
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CTCTCTGCATGATCTTGTTGAGGCATTTAGCTGCCATGCACCTGTCCCCCTTTAATACTGGG
CATTTTAAAGCCATCTCAAGAGGCATCTTCTACATGTTTTGTACGCATTAAAATAATTTCAA
AGATATCTGAGAAAAGCCGATATTTGCCATTCTTCCTATATCCTGGAATATATCTTGCATCC
TGAGTTTATAATAATAAATAATATTCTACCTTGGAAAAAAAAAAAAAAA (SEQ ID NO:
57,999)

[00165] The MYDSS (isoform 4) nucleic acid sequence is:

[00166] AGATTCCTACTTCTTACGCCCCCCACATCACCCGCCTCGAGACCTCAAGGGTAGAGGTGGG
CACCCCCGCCTCCGCACTTTTGCTCGGGGCTCCAGATTGTAGGGCAGGGCGGCGCTTCTCG
GAAAGCGAAAGCCGGCGGGGCGGGGCGGGTGCCGCAGGAGAAAGAGGAAGCGCTGGCA
GACAATGCGACCCGACCGCGCTGAGGCTCCAGGACCGCCCGCCATGGCTGCAGGAGGTCC
CGGCGCGGGGTCTGCGGCCCCGGTCTCCTCCACATCCTCCCTTCCCCTGGCTGCTCTCAAC
ATGCGAGTGCGGCGCCGCCTGTCTCTGTTCTTGAACGTGCGGACACAGGTGGCGGCCGACT
GGACCGCGCTGGCGGAGGAGATGGACTTTGAGTACTTGGAGATCCGGCAACTGGAGACAC
AAGCGGACCCCACTGGCAGGCTGCTGGACGCCTGGCAGGGACGCCCTGGCGCCTCTGTAG
GCCGACTGCTCGAGCTGCTTACCAAGCTGGGCCGCGACGACGTGCTGCTGGAGCTGGGAC
CCAGCATTGAGGAGGATTGCCAAAAGTATATCTTGAAGCAGCAGCAGGAGGAGGCTGAGA
AGCCTTTACAGGTGGCCGCTGTAGACAGCAGTGTCCCACGGACAGCAGAGCTGGCGGGCA
TCACCACACTTGATGACCCCCTGGGTGCCGCCGGATGGTGGTGGTTGTCTCTGATGATTAC
CTGCAGAGCAAGGAATGTGACTTCCAGACCAAATTTGCACTCAGCCTCTCTCCAGGTGCCC
ATCAGAAGCGACTGATCCCCATCAAGTACAAGGCAATGAAGAAAGAGTTCCCCAGCATCC
TGAGGTTCATCACTGTCTGCGACTACACCAACCCCTGCACCAAATCTTGGTTCTGGACTCG
CCTTGCCAAGGCCTTGTCCCTGCCCTGAAGACTGTTCTGAGGCCCTGGGTGTGTGTGTATCT
GTCTGCCTGTCCATGTACTTCTGCCCTGCCTCCTCCTTTCGTTGTAGGAGGAATCTGTGCTC
TACTTACCTCTCAATTCCTGGAGATGCCAACTTCACAGACACGTCTGCAGCAGCTGGACAT
CACATTTCATGTCCTGCATGGAACCAGTGGCTGTGAGTGGCATGTCCACTTGCTGGATTAT
CAGCCAGGACACTATAGAACAGGACCAGCTGAGACTAAGAAGGACCAGCAGAGCCAGCT
CAGCTCTGAGCCATTCACACATCTTCACCCTCAGTTTCCTCACTTGAGGAGTGGGATGGGG
AGAACAGAGAGTAGCTGTGTTTGAATCCCTGTAGGAAATGGTGAAGCATAGCTCTGGGTC
TCCTGGGGGAGACCAGGCTTGGCTGCGGGAGAGCTGGCTGTTGCTGGACTACATGCTGGC
CACTGCTGTGACCACGACACTGCTGGGGCAGCTTCTTCCACAGTGATGCCTACTGATGCTT
CAGTGCCTCTGCACACCGCCCATTCCACTTCCTCCTTCCCCACAGGGCAGGTGGGGAAGCA
GTTTGGCCCAGCCCAAGGAGACCCCACCTTGAGCCTTATTTCCTAATGGGTCCACCTCTCA
TCTGCATCTTTCACACCTCCCAGCTTCTGCCCAACCTTCAGCAGTGACAAGTCCCCAAGAG
ACTCGCCTGAGCAGCTTGGGCTGCTTTTCATTTCCACCTGTCAGGATGCCTGTGGTCATGCT
CTCAGCTCCACCTGGCATGAGAAGGGATCCTGGCCTCTGGCATATTCATCAAGTATGAGTT
CTGGGGATGAGTCACTGTAATGATGTGAGCAGGGAGCCTTCCTCCCTGGGCCACCTGCAG
AGAGCTTTCCCACCAACTTTGTACCTTGATTGCCTTACAAAGTTATTTGTTTACAAACAGCG
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ACCATATAAAAGCCTCCTGCCCCAAAGCTTGTGGGCACATGGGCACATACAGACTCACAT
ACAGACACACACATATATGTACAGACATGTACTCTCACACACACAGGCACCAGCATACAC
ACGTTTTTCTAGGTACAGCTCCCAGGAACAGCTAGGTGGGAAAGTCCCATCACTGAGGGA
GCCTAACCATGTCCCTGAACAAAAATTGGGCACTCATCTATTCCTTTTCTCTTGTGTCCCTA
CTCATTGAAACCAAACTCTGGAAAGGACCCAATGTACCAGTATTTATACCTCTAATGAAGC
ACAGAGAGAGGAAGAGAGCTGCTTAAACTCACACAACAATGAACTGCAGACACAGCTGTT
CTCTCCCTCTCTCCTTCCCAGAGCAATTTATACTTTACCCTCAGGCTGTCCTCTGGGGAGAA
GGTGCCATGGTCTTAGGTGTCTGTGCCCCAGGACAGACCCTAGGACCCTAAATCCAATAGA
AAATGCATATCTTTGCTCCACTTTCAGCCAGGCTGGAGCAAGGTACCTTTTCTTAGGATCTT
GGGAGGGAATGGATGCCCCTCTCTGCATGATCTTGTTGAGGCATTTAGCTGCCATGCACCT
GTCCCCCTTTAATACTGGGCATTTTAAAGCCATCTCAAGAGGCATCTTCTACATGTTTTGTA
CGCATTAAAATAATTTCAAAGATATCTGAGAAAAGCCGATATTTGCCATTCTTCCTATATC
CTGGAATATATCTTGCATCCTGAGTTTATAATAATAAATAATATTCTACCTTGGAAAAAAA
AAAAAAAA (SEQ ID NO: 58,000)

[00167] The MYDSS (isoform 5) nucleic acid sequence is:

[00168] AGATTCCTACTTCTTACGCCCCCCACATCACCCGCCTCGAGACCTCAAGGGTAGAGGTGGG
CACCCCCGCCTCCGCACTTTTGCTCGGGGCTCCAGATTGTAGGGCAGGGCGGCGCTTCTCG
GAAAGCGAAAGCCGGCGGGGCGGGGCGGGTGCCGCAGGAGAAAGAGGAAGCGCTGGCA
GACAATGCGACCCGACCGCGCTGAGGCTCCAGGACCGCCCGCCATGGCTGCAGGAGGTCC
CGGCGCGGGGTCTGCGGCCCCGGTCTCCTCCACATCCTCCCTTCCCCTGGCTGCTCTCAAC
ATGCGAGTGCGGCGCCGCCTGTCTCTGTTCTTGAACGTGCGGACACAGGTGGCGGCCGACT
GGACCGCGCTGGCGGAGGAGATGGACTTTGAGTACTTGGAGATCCGGCAACTGGAGACAC
AAGCGGACCCCACTGGCAGGCTGCTGGACGCCTGGCAGGGACGCCCTGGCGCCTCTGTAG
GCCGACTGCTCGAGCTGCTTACCAAGCTGGGCCGCGACGACGTGCTGCTGGAGCTGGGAC
CCAGCATTGGTGCCGCCGGATGGTGGTGGTTGTCTCTGATGATTACCTGCAGAGCAAGGAA
TGTGACTTCCAGACCAAATTTGCACTCAGCCTCTCTCCAGGTGCCCATCAGAAGCGACTGA
TCCCCATCAAGTACAAGGCAATGAAGAAAGAGTTCCCCAGCATCCTGAGGTTCATCACTGT
CTGCGACTACACCAACCCCTGCACCAAATCTTGGTTCTGGACTCGCCTTGCCAAGGCCTTG
TCCCTGCCCTGAAGACTGTTCTGAGGCCCTGGGTGTGTGTGTATCTGTCTGCCTGTCCATGT
ACTTCTGCCCTGCCTCCTCCTTTCGTTGTAGGAGGAATCTGTGCTCTACTTACCTCTCAATT
CCTGGAGATGCCAACTTCACAGACACGTCTGCAGCAGCTGGACATCACATTTCATGTCCTG
CATGGAACCAGTGGCTGTGAGTGGCATGTCCACTTGCTGGATTATCAGCCAGGACACTATA
GAACAGGACCAGCTGAGACTAAGAAGGACCAGCAGAGCCAGCTCAGCTCTGAGCCATTCA
CACATCTTCACCCTCAGTTTCCTCACTTGAGGAGTGGGATGGGGAGAACAGAGAGTAGCT
GTGTTTGAATCCCTGTAGGAAATGGTGAAGCATAGCTCTGGGTCTCCTGGGGGAGACCAG
GCTTGGCTGCGGGAGAGCTGGCTGTTGCTGGACTACATGCTGGCCACTGCTGTGACCACGA
CACTGCTGGGGCAGCTTCTTCCACAGTGATGCCTACTGATGCTTCAGTGCCTCTGCACACC
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GCCCATTCCACTTCCTCCTTCCCCACAGGGCAGGTGGGGAAGCAGTTTGGCCCAGCCCAAG
GAGACCCCACCTTGAGCCTTATTTCCTAATGGGTCCACCTCTCATCTGCATCTTTCACACCT
CCCAGCTTCTGCCCAACCTTCAGCAGTGACAAGTCCCCAAGAGACTCGCCTGAGCAGCTTG
GGCTGCTTTTCATTTCCACCTGTCAGGATGCCTGTGGTCATGCTCTCAGCTCCACCTGGCAT
GAGAAGGGATCCTGGCCTCTGGCATATTCATCAAGTATGAGTTCTGGGGATGAGTCACTGT
AATGATGTGAGCAGGGAGCCTTCCTCCCTGGGCCACCTGCAGAGAGCTTTCCCACCAACTT
TGTACCTTGATTGCCTTACAAAGTTATTTGTTTACAAACAGCGACCATATAAAAGCCTCCT
GCCCCAAAGCTTGTGGGCACATGGGCACATACAGACTCACATACAGACACACACATATAT
GTACAGACATGTACTCTCACACACACAGGCACCAGCATACACACGTTTTTCTAGGTACAGC
TCCCAGGAACAGCTAGGTGGGAAAGTCCCATCACTGAGGGAGCCTAACCATGTCCCTGAA
CAAAAATTGGGCACTCATCTATTCCTTTTCTCTTGTGTCCCTACTCATTGAAACCAAACTCT
GGAAAGGACCCAATGTACCAGTATTTATACCTCTAATGAAGCACAGAGAGAGGAAGAGAG
CTGCTTAAACTCACACAACAATGAACTGCAGACACAGCTGTTCTCTCCCTCTCTCCTTCCCA
GAGCAATTTATACTTTACCCTCAGGCTGTCCTCTGGGGAGAAGGTGCCATGGTCTTAGGTG
TCTGTGCCCCAGGACAGACCCTAGGACCCTAAATCCAATAGAAAATGCATATCTTTGCTCC
ACTTTCAGCCAGGCTGGAGCAAGGTACCTTTTCTTAGGATCTTGGGAGGGAATGGATGCCC
CTCTCTGCATGATCTTGTTGAGGCATTTAGCTGCCATGCACCTGTCCCCCTTTAATACTGGG
CATTTTAAAGCCATCTCAAGAGGCATCTTCTACATGTTTTGTACGCATTAAAATAATTTCAA
AGATATCTGAGAAAAGCCGATATTTGCCATTCTTCCTATATCCTGGAATATATCTTGCATCC
TGAGTTTATAATAATAAATAATATTCTACCTTGGAAAAAAAAAAAAAAA (SEQ ID NO:
58,001)

[00169] “HLA-DR” or “major histocompatibility complex, class I, DR” encompasses HLA-DRA (major
histocompatibility complex, class II, DR alpha) as well as HLA-DRB (major histocompatibility
complex, class II, DR beta, ¢.g., beta 1-5). The accession numbers for protein and nucleic acid
sequences for HLA-DRA include: NP_061984.2 and NM_019111.4. The accession numbers for nucleic
acid and protein sequences for HLA-DRB include: NM_001243965.1, NM_002124.3, NP_002115.2,
and NP_001230894.1 (beta 1); NM_022555.3 and NP_072049.2 (beta 3); NM_021983.4 and
NP_068818.4 (beta 4); and NM_002125.3 and NP_002116.2 (beta 5).

Nucleic acid samples compositions and methods of isolation

[00170] Nucleic acids in a nucleic acid sample can be derived from a variety of sources including any species
containing genetic material. A nucleic acid sample can be derived from human, mammal, non-human
mammal, ape, monkey, chimpanzee, reptilian, amphibian, avian, insect or various invertebrate
sources. A nucleic acid sample can be derived from microorganisms which can include, but are not
limited to, unicellular organisms or multi-cellular organisms, bacteria, parasites, fungi, protists, algae,
larvae, nematodes, worms, viruses and any combination thereof.

[00171] A nucleic acid sample can be extracted from variety of tissues and tissue types. A nucleic acid sample

can be fetal in origin (e.g., fluid taken from a pregnant subject), or can be derived from tissue of the
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subject itself. A nucleic acid sample can be found as cell-free, or in a state not contained within
cells. A nucleic acid sample can be extracted from, for example, a bodily fluid or tissue.

[00172] A nucleic acid sample can originate from bodily fluids, dissociated tumor specimens, cultured cells, and
any combination thereof. A nucleic acid sample can come from one or more individuals. One or more
nucleic acid samples can come from the same individual. One non limiting example would be if one
nucleic acid sample came from an individual’s blood and a second nucleic acid sample came from an
individual’s tumor biopsy. Examples of sources of nucleic acid samples can include but are not limited
to, blood, serum, plasma, nasal swab or nasopharyngeal wash, saliva, urine, gastric fluid, spinal fluid,
tears, stool, mucus, sweat, earwax, oil, glandular secretion, cerebral spinal fluid, tissue, semen, vaginal
fluid, interstitial fluids, including interstitial fluids derived from tumor tissue, ocular fluids, spinal fluid,
throat swab, breath, hair, finger nails, skin, biopsy, placental fluid, amniotic fluid, cord blood, emphatic
fluids, cavity fluids, sputum, pus, micropiota, meconium, breast milk and/or other excretions. A source
of'a nucleic acid sample can comprise blood. A source of a nucleic acid sample can comprise
pheripheral blood mononuclear cells (PBMCs).

[00173] A source of a nucleic acid sample can be a tissue sample. Tissue samples can include, but are not
limited to, connective tissue, muscle tissue, nervous tissue, epithelial tissue, cartilage, cancerous or
tumor sample, or bone. The tissue sample can be provided from a human or animal. The tissue sample
can be provided from a mammal, vertebrate, invertebrate, ticks, bacteria, protozoa, fungi, and viruses.
The tissue sample can be collected from a living or dead organism. The tissue sample can be collected
fresh from an organism or can have undergone some form of pre-processing, storage, or transport.

[00174] A nucleic acid can be isolated from a nucleic acid sample by techniques such as nucleic extraction
using common techniques such as cell lysis, removing cell membranes, removing proteins, removing
RNA, and precipitating the DNA. Cell lysis can be performed using chaotropic salts (e.g.,
guanidinium isothiocyanate and ammonium isothiocyanate in high concentration). Removal of proteins
can be performed with detergents and/or surfactants (e.g., SDS, CHAPS). Removal of RNA can be
performed with RNases (e.g., RNase A). DNA can be precipitated with ethanol and/or isopropanol.

[00175] RNA extraction can be performed largely similarly to DNA extraction. RNA can be extracted with a
reagent comprising phenol-chloroform and/or a chaotropic denaturing agent (e.g., guanidinium
thiocyanate). RNA can be precipitated with sodium acetate. RNA extraction can be performed from a
whole blood sample. Extracted RNA can be purified by a purification agent that binds to a RNA’s
polyadenylated tail.

NUCLEIC ACID PROBES

[00176] The present disclosure provides an array of nucleic acid probes. In certain embodiments, a probe may
be present on a surface of a planar support, e.g., in the form of an array. Thus, the present disclosure
provides a microchip having immobilized thereon a subject nucleic acid probe array. To be specific, an

array of surface-bound polynucleotides (probes), as is commonly known in the art and described below,
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is not a mixture of surface-bound polynucleotides because the species of surface-bound (immobilized)
polynucleotides are spatially distinct and the array is addressable.
[00177] A subject array comprises 1, 10, 100, 1000, 5000, 10000, 20000, 30000, 40000, 50000, 60000, 70000,
80000, 90000, 100000, 110000, 120000, or more probes. For example, a subject array can comprise
from about 10 to about 10%, from about 10 to about 10°, from about 10° to about 10*, from about 10*
to about 10’ different nucleic acid probes.
[00178] In some embodiments, a subject array comprises from 5 to 10, from 10 to 50, from 50 to 100, from 10°
to 2 x 107, from 2 x 10% to 5 x 10°, from 5 x 10° to 10°, from 10° to 5 x 10°, from 5 x 10° to 10*, from 5
x 10" to the complete set of probes having nucleotide sequences set forth in SEQ ID NOs:3-57,956.
[00179] A subject array can include nucleic acid probes that hybridize to a Borrelia spp. nucleic acid. For
example, a subject array can include nucleic acid probes comprising nucleotide sequences set forth in
SEQ ID NOs:10, 12, 13, 15, etc. In addition to nucleic acid probes that hybridize to nucleic acid from
Borrelia, a subject array can comprise nucleic acid probes that hybridize to at least 1, at least 2, at least
3, at least 4, at least 5, from 5 to 10, from 10 to 20, or more than 20, different tick-borne pathogens.
[00180] Probes can be can be at least 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140 nucleotides (nt)
or more in length. In some embodiments, a probe in a subject array has a length of from about 50 nt to
about 100 nt, e.g., about 70 nt.
Detection methods
Real time PCR
[00181] Real time polymerase chain reaction (RT-PCR, also referred to as quantitative-PCR (QPCR)) can detect
an amount of amplifiable nucleic acid present in a sample. QPCR can be used to identify genes that can
cause or can be correlated to a tick-borne disease. QPCR is a technique based on the polymerase chain
reaction, and can be used to amplify and simultancously quantify a target nucleic acid. QPCR can allow
for both detection and quantification of a specific sequence in a DNA sample. The procedure can follow
the general principle of polymerase chain reaction, with the additional feature that the amplified DNA
can be quantified as it accumulates in the reaction in real time after each amplification cycle. Two
methods of quantification can be: (1) use of fluorescent dyes that intercalate with double-stranded
DNA, and (2) modified DNA oligonucleotide probes that fluoresce when hybridized with a
complementary DNA. In the first method, a DNA-binding dye can bind to all double-stranded (ds)DNA
in PCR, resulting in fluorescence of the dye. An increase in DNA product during PCR therefore leads to
an increase in fluorescence intensity and can be measured at each cycle, thus allowing DNA
concentrations to be quantified. The reaction can be prepared similarly to a standard PCR reaction, with
the addition of fluorescent (ds)DNA dye. The reaction can be run in a thermocycler, and after each
cycle, the levels of fluorescence can be measured with a detector; the dye can only fluoresce when
bound to the (ds)DNA (i.e., the PCR product). With reference to a standard dilution, the (ds)DNA
concentration in the PCR can be determined. The values obtained do not have absolute units associated

with it. A comparison of a measured DNA/RNA sample to a standard dilution can give a fraction or
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ratio of the sample relative to the standard, allowing relative comparisons between different tissues or
experimental conditions. To ensure accuracy in the quantification, the expression of a target gene can
be normalized to a stably expressed gene. This can allow for correction of possible differences in
nucleic acid quantity or quality across samples. The second method can use a sequence-specific RNA
or DNA-based probe to quantify only the DNA containing the probe sequence; therefore, use of the
reporter probe can increase specificity, and can allow quantification even in the presence of some non-
specific DNA amplification. This can allow for multiplexing, (i.e., assaying for several genes in the
same reaction by using specific probes with differently colored labels), provided that all genes are
amplified with similar efficiency. This method can be carried out with a DNA-based probe with a
fluorescent reporter (e.g. 6-carboxyfluorescein) at one end and a quencher (e.g., 6-carboxy-
tetramethylrhodamine) of fluorescence at the opposite end of the probe. The close proximity of the
reporter to the quencher can prevent detection of its fluorescence. Breakdown of the probe by the 5" to
3' exonuclease activity of a polymerase (e.g., Taq polymerase) can break the reporter-quencher
proximity and thus can allow unquenched emission of fluorescence, which can be detected. An increase
in the product targeted by the reporter probe at each PCR cycle can result in a proportional increase in
fluorescence due to breakdown of the probe and release of the reporter

[00182] The reaction can be prepared similarly to a standard PCR reaction, and the reporter probe can be added.
As the reaction commences, during the annealing stage of the PCR both probe and primers can anneal
to the DNA target. Polymerization of a new DNA strand can be initiated from the primers, and once the
polymerase reaches the probe, its 5°-3’-exonuclease can degrade the probe, physically separating the
fluorescent reporter from the quencher, resulting in an increase in fluorescence. Fluorescence can be
detected and measured in a real-time PCR thermocycler, and geometric increase of fluorescence can
correspond to exponential increase of the product is used to determine the threshold cycle in each
reaction. Relative concentrations of DNA present during the exponential phase of the reaction are
determined by plotting fluorescence against cycle number on a logarithmic scale (so an exponentially
increasing quantity will give a straight line). A threshold for detection of fluorescence above
background can be determined. The cycle at which the fluorescence from a sample crosses the
threshold is called the cycle threshold, Ct. Since the quantity of DNA doubles every cycle during the
exponential phase, relative amounts of DNA can be calculated, (¢.g. a sample with a Ct of 3 cycles
carlier than another has 23 = 8 times more template). Amounts of nucleic acid (e.g., RNA or DNA) can
be determined by comparing the results to a standard curve produced by a real-time PCR of serial
dilutions (e.g. undiluted, 1:4, 1:16, 1:64) of a known amount of nucleic acid. The QPCR reaction can
involve a dual fluorophore approach that takes advantage of fluorescence resonance energy transfer
(FRET), (e.g., LIGHTCYCLER hybridization probes, where two oligonucleotide probes can anneal to
the amplicon). The oligonucleotides are designed to hybridize in a head-to-tail orientation with the
fluorophores separated at a distance that is compatible with efficient energy transfer. Other examples of

labeled oligonucleotides that are structured to emit a signal when bound to a nucleic acid or
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incorporated into an extension product include: SCORPIONS probes, Sunrise (or AMPLIFLOUR)
primers, and LUX primers and MOLECULAR BEACONS probes. The QPCR reaction can use
fluorescent Taqgman methodology and an instrument capable of measuring fluorescence in real time
(e.g., ABI Prism 7700 Sequence Detector). The Tagman reaction can use a hybridization probe labeled
with two different fluorescent dyes. One dye can be a reporter dye (6-carboxyfluorescein), the other can
be a quenching dye (6-carboxy-tetramethylrhodamine). When the probe is intact, fluorescent energy
transfer can occur and the reporter dye fluorescent emission can be absorbed by the quenching dye.
During the extension phase of the PCR cycle, the fluorescent hybridization probe can be cleaved by the
5’-3” nucleolytic activity of the DNA polymerase. On cleavage of the probe, the reporter dye emission
can no longer transferred efficiently to the quenching dye, resulting in an increase of the reporter dye
fluorescent emission spectra. Any nucleic acid quantification method, including real-time methods or
single-point detection methods may be use to quantify the amount of nucleic acid in the sample. The
detection can be performed several different methodologies (e.g., staining, hybridization with a labeled
probe; incorporation of biotinylated primers followed by avidin-enzyme conjugate detection;
incorporation of 32P-labeled deoxynucleotide triphosphates, such as dCTP or dATP, into the amplified
segment. The quantification may or may not include an amplification step. The quantitation may not be
experimental.

Microchips

[00183] Microchips can be used for determining the expression level of a plurality of genes in a nucleic acid
sample. For example, a microchip can be used to identify relative expression levels of genes causing
or correlated to a tick-borne disease. Microchips can be used for determining sequence identity of a
plurality of sequences in a nucleic acid sample.

[00184] A microchip can comprise a substrate. Substrates can include, but are not limited to, glass and
modified or functionalized glass, plastics (including acrylics, polystyrene and copolymers of styrene
and other materials, polypropylene, polyethylene, polybutylene, polyurethanes, Teflon™, and the
like), polysaccharides, nylon or nitrocellulose, resins, silica or silica-based materials including silicon
and modified silicon, carbon, metals, inorganic glasses, and plastics.

[00185] Microchips can comprise a plurality of polynucleotide probes. A microchip can comprise about 1, 10,
100, 1000, 5000, 10000, 20000, 30000, 40000, 50000, 60000, 70000, 80000, 90000, 100000, 110000,
120000 or more probes. For example, a subject microcip can comprise from about 10 to about 107,
from about 10° to about 10°, from about 10° to about 10, from about 10* to about 10° different nucleic
acid probes. Probes on the microchip can be can be at least 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110,
120, 130, 140 nucleotides or more in length.

[00186] In some embodiments, a subject microchip comprises from 5 to 10, from 10 to 50, from 50 to 100,
from 10%to 2 x 107, from 2 x 10* to 5 x 10, from 5 x 10* to 10°, from 10’ to 5 x 10°, from 5 x 10° to
10*, from 5 x 10" to the complete set of probes having nucleotide sequences set forth in SEQ ID
NOs:3-57,956.
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[00187] A subject microchip can include nucleic acid probes that hybridize to a Borrelia spp. nucleic acid. For

example, a subject microchip can include nucleic acid probes comprising nucleotide sequences set
forth in SEQ ID NOs:10, 12, 13, 15, etc. In addition to nucleic acid probes that hybridize to nucleic
acid from Borrelia, a subject array can comprise nucleic acid probes that hybridize to at least 1, at least
2, at least 3, at least 4, at least 5, from 5 to 10, from 10 to 20, or more than 20, different tick-borne

pathogens.

[00188] Probes can be can be at least 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140 nucleotides (nt)

or more in length. In some embodiments, a probe in a subject array has a length of from about 50 nt to

about 100 nt, e.g., about 70 nt.

[00189] In some embodiments, probes can comprise sequence information for a specific set of genes and/or

species. In some embodiments, a microchip can comprise probes that are complementary to nucleic

acid sequences in bacteria, protozoans, fungi, and/or viruses.

[00190] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome

of Borrelia species (e.g., Borrelia burgdorferi sensu stricto, Borrelia afzelii, Borrelia garinii Candidatus
Borrelia texasensis, Borrelia afzelii, Borrelia americana, Borrelia andersonii, Borrelia anserina,
Borrelia baltazardii, Borrelia bavariensis, Borrelia bissettii, Borrelia brasiliensis, Borrelia burgdorferi,
Borrelia californiensis, Borrelia carolinensis, Borrelia caucasica, Borrelia coriaceae, Borrelia
crocidurae, Borrelia dugesii, Borrelia duttonii, Borrelia garinii, Borrelia graingeri, Borrelia harveyi,
Borrelia hermsii, Borrelia hispanica, Borrelia japonica, Borrelia latyschewii, Borrelia lonestari ,
Borrelia lusitaniae, Borrelia mazzottii, Borrelia merionesi, Borrelia microti, Borrelia miyamotoi,
Borrelia parkeri, Borrelia persica, Borrelia recurrentis, Borrelia sinica, Borrelia spieclmanii, Borrelia
tanukii, Borrelia theileri, Borrelia tillae, Borrelia turcica, Borrelia turdi, Borrelia turicatae, Borrelia
valaisiana, Borrelia venezuelensis, Borrelia vincentii). In some instances the tick-borne disease can

originate from Borrelia burgdorferi.

[00191] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome

of Anaplasma/Ehrlichia species (e.g., Anaplasma phagocytophilum, Ehrlichia phagocytophila,
Anaplasma bovis, Anaplasma platys, Anaplasma marginale, Ehrlichia ewingii, Ehrlichia chaffeensis,
Ehrlichia canis, Neorickettsia sennetsu). In some instances the tick-borne disease can originate from

Anaplasma phagocytophilum/Erlichia.

[00192] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome

of Rickettsia species (e.g., Rickettsia aeschlimannii, Rickettsia africae, Rickettsia akari, Rickettsia
asiatica, Rickettsia australis, Rickettsia canadensis, Rickettsia conorii, Rickettsia cooleyi, Rickettsia
felis, Rickettsia heilongjiangensis, Rickettsia helvetica, Rickettsia honei, Rickettsia hulinii, Rickettsia
japonica, Rickettsia massiliac, Rickettsia montanensis, Rickettsia parkeri, Rickettsia peacockii,
Rickettsia prowazekii, Rickettsia hipicephaliRickettsia rickettsii, Rickettsia sibirica, Rickettsia

slovaca, Rickettsia tamurae, Rickettsia typhi).
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[00193] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of Bartonella species (e.g., Bartonella alsatica, Bartonella australis, Bartonella bacilliformis, Bartonella
birtlesii, Bartonella bovis (also called weissii), Bartonella capreoli, Bartonella chomelii, Bartonella
clarridgeiae, Bartonella coopersplainsensis, Bartonella doshiae, Bartonella clizabethae, Bartonella
grahamii, Bartonella henselae, Bartonella japonica, Bartonella koehlerae, Bartonella peromysci,
Bartonella phoceensis, Bartonella queenslandensis, Bartonella quintana, Bartonella rattaustraliani,
Bartonella rattimassiliensis, Bartonella rochalimae, Bartonella schoenbuchensis, Bartonella silvatica,
Bartonella silvicola, Bartonella talpae, Bartonella taylorii, Bartonella tribocorum, Bartonella vinsonii
spp. arupensis, Bartonella vinsonii spp. berkhoffii, Bartonella vinsonii spp. vinsonii, Bartonella
phoceensis, Bartonella washoensis, Candidatus Bartonella antechini, Candidatus Bartonella
bandicootii, Candidatus Bartonella breitschwerdtii, Candidatus Bartonella durdenii, Candidatus
Bartonella eldjazairii, Candidatus Bartonella mayotimonensis, Candidatus Bartonella melophagi,
Candidatus Bartonella merieuxii, Candidatus Bartonella monaxi, Candidatus Bartonella rudakovii,
Candidatus Bartonella tamiae, Candidatus Bartonella thailandensis, Candidatus Bartonella volans,
Candidatus Bartonella woyliei).

[00194] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of bacteria that is known to cause Tuleremia (e.g., Francisella tularensis).

[00195] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of Leptospira (e.g, Leptospira interrogans, Leptospira kirschneri, Leptospira noguchii, Leptospira
alexanderi, Leptospira weilii, Leptospira genomospecies 1, Leptospira borgpetersenii, Leptospira
santarosai, Leptospira kmetyi, Leptospira inadai, Leptospira fainei, Leptospira broomii, Leptospira
licerasiae, Leptospira wolffii, Leptospira biflexa, Leptospira meyeri, Leptospira wolbachii, Leptospira
genomospecies 3, Leptospira genomospecies 4, Leptospira genomospecies 5).

[00196] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of Babesia (e.g., Babesia bigemina, Babesia bovis, Babesia canis, Babesia cati, Babesia divergens,
Babesia duncani, Babesia felis, Babesia gibsoni, Babesia herpailuri, Babesia jakimovi, Babesia major,
Babesia microti, Babesia ovate, Babesia pantherae). In some instances, the tick-borne disease can
originate from Babesia microti. In some instances, the tick-borne disease can originate from Babesia
duncani.

[00197] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
Toxoplasma (e.g., Toxoplasma gondii). In some instances, the tick-borne disease can originate from
Toxoplasma gondii.

[00198] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of Candida (¢.g., Candida albicans, Candida ascalaphidarum,Candida amphixiae, Candida antarctica,
Candida argentea, Candida atlantica, Candida atmosphacrica, Candida blattae, Candida carpophila,
Candida carvajalis, Candida cerambycidarum, Candida chauliodes, Candida corydali, Candida dosseyi,

Candida dubliniensis, Candida ergatensis, Candida fructus, Candida glabrata, Candida fermentati,
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Candida guilliermondii, Candida haemulonii, Candida insectamens, Candida insectorum, Candida
intermedia, Candida jeffresii, Candida kefyr, Candida krusei, Candida lusitaniae, Candida lyxosophila,
Candida maltosa, Candida marina, Candida membranifaciens, Candida milleri, Candida oleophila,
Candida oregonensis, Candida parapsilosis, Candida quercitrusa, Candida rugosa, Candida sake,
Candida shehatea, Candida temnochilae, Candida tenuis, Candida theae, Candida tropicalis, Candida
tsuchiyae, Candida sinolaborantium, Candida sojae, Candida subhashii, Candida viswanathii, Candida
utilis).

[00199] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of Cryptococcus (¢.g., Cryptococcus adeliensis, Cryptococcus aerius, Cryptococcus albidosimilis,
Cryptococcus antarcticus, Cryptococcus aquaticus, Cryptococcus ater, Cryptococcus bhutanensis,
Cryptococcus consortionis, Cryptococcus curvatus, Cryptococcus phenolicus, Cryptococcus skinneri,
Cryptococcus terreus, Cryptococcus vishniacci, Cryptococcus neoformans, Cryptococcus gattii,
Cryptococcus albidus, Cryptococcus uniguttulas).

[00200] A probe can comprise a sequence that can be complementary to a nucleic acid sequence in the genome
of'a virus (e.g., tick-borne encephalitis virus and dengue virus and other viruses that may cause or be
correlated with tick-borne diseases may include viruses described in, for example, Mahy, Brian W. J.
(October 2008). The dictionary of virology. Elsevier. ISBN 978-0-12-373732-8 which is herein
incorporated by reference in its entirety.)

[00201] A probe can be complementary to a nucleic acid sequence encoding a host protein. A probe can be
complementary to a non-coding nucleic acid sequence. A probe can be complementary to a DNA
sequence. A probe can be complementary to an RNA sequence. A probe can be complementary to a
sequence of 16S and/or 18S ribosomal RNA. A probe can be complementary to a sequence of 16S
and/or 18S ribosomal DNA. A probe can be complementary to a sequence of bacterial ribosomal
DNA. A probe can be complementary to a sequence of viral DNA. A probe can be complementary to
a sequence of bacterial ribosomal RNA and/or mRNA. A probe can be complementary to a sequence
of viral RNA.

[00202] Probes can be immobilized on a microchip. The immobilization of polynucleotides on a solid
substrate can be achieved by direct synthesis (e.g., photolithographic synthesis) of polynucleotides on
a solid substrate or by immobilization (spotting) of previously synthesized polynucleotides on
predetermined regions of a solid substrate. Polynucleotides can be immobilized on a microarray
substrate by activating a surface of a solid substrate with a nucleophilic functional group (e.g., an
amino group), coupling biomolecules (e.g., polynucleotides) activated with a good leaving group to
the surface-activated solid substrate, and removing unreacted reactants. Probes can be immobilized to
a bead further conjugated through a covalent or ionic attachment to a solid support. Probes can be
immobilized onto a substrate using a specific film having a low conductivity and a low melting
temperature, namely a gold film. An applied electromagnetic radiation can melt and can ablate the film

at the impingement site. The film can be in contact with a colloidal dispersion and upon melting can
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generate a convective flow at the reaction site, thereby leading to adhering of an insoluble particle in
the dispersion to the specifically melted site.

[00203] A microchip can analyze a nucleic acid sample comprising nucleic acids of unknown identity (e.g., test
sample) by comparing the nucleic acid sample of unknown identity with a reference sample. A
nucleic acid sample can be prepared from DNA (e.g., isolated DNA, genomic DNA,
extrachromasomal DNA). A nucleic acid sample can be prepared from RNA. RNA can be reverse
transcribed into DNA with a gene-specific primer or a univerisal primer. The reverse transcribed
DNA (e.g., cDNA), can be treated with Rnase or base (e.g., NaOH) to hydrolyze the RNA. The cDNA
can be labelled with a dye (e.g, Cy3, Cy5) with N-hydroxysuccinimide chemistry or similar labeling
chemistries. Suitable fluorescent dyes can include a variety of commercial dyes and dye derivatives
such as those that are denoted Alexa, Fluorescein, Rhodamine, FAM, TAMRA, Joe, ROX, Texas Red,
BODIPY, FITC, Oregon Green, Lissamine and others. The reference sample can be labeled with a
different dye than the test sample.

[00204] The test sample and the reference sample can be applied to a microchip to contact multiple spots
simultaneously. The test sample and the reference sample can be applied to the microchip under
hybridizing conditions that allow the nucleic acids in the nucleic acid sample to bind to a complement
probe on the microchip. Various reaction steps may be performed with the bound molecules in the
microchip, including exposure of bound reactant molecules to washing steps. The progress or outcome
of the reaction may be monitored at each spot (e.g., probe) in the microchip in order to characterize the
nucleic acid sample immobilized on the chip. Microchip analysis usually requires an incubation period
that can range from minutes to hours. The duration of the incubation period can be assay dependent
and can be determined by a variety of factors, such as the type of reactant, degree of mixing, sample
volume, target copy number, and density of the array. During the incubation period, nucleic acids in
the nucleic acid sample can be in intimate contact with the microchip probes.

[00205] Detection can be performed using a confocal scanning instrument with laser excitation and
photomultiplier tube detection, such as the ScanArray 3000 provided by GSI Lumonics (Bellerica,
MA). Confocal and non-confocal fluorescent detection systems can be used to implement the method
such as those provided by Axon Instruments (Foster City, CA), Genetic MicroSystems (Santa Clara,
CA), Molecular Dynamics (Sunnyvale, CA) and Virtek (Woburn, MA). Alternative detection systems
can include scanning systems that use gas, diode and solid state lasers as well as those that use a
variety of other types of illumination sources such as xenon and halogen bulbs. In addition to
photomultiplier tubes, detectors can include cameras that use charge coupled device (CCD) and
complementary metal oxide silicon (CMOS) chips.

[00206] The ratio of the intensities of the two dyes from the test sample and the reference sample can be
compared for each probe. The strength of the signal detected from a given microchip spot can be
directly proportional to the degree of hybridization of a nucleic acid in the sample to the probe at a

given spot (e.g., a spot comprises a probe). Analysis of the fluorescence intensities of hybridized

55



WO 2014/197607 PCT/US2014/040922

microchips can include spotsegmentation, background determination (and possible subtraction),
elimination of bad spots, followed by a method of normalization to correct for any remaining noise.
Normalization techniques can include global normalization on all spots or a subset of the spots such as
housekeeping genes, prelog shifting to obtain better baseline matches, or in the case of two (or more)
channel hybridizations finding the best fit that helps to give an M vs. A plot that is centered about M=0
and/or that helps to give a log(Red) vs. log(Green) plot that is centered about the diagonal with the
smallest spread. The M vs. A plot is also referred to as the R vs. I plot, where R is a ratio, such as R =
log,(Red/Green) and 1 is an intensity, such as [ = log VRed* Green . Scaling, shifting, best fits through
scatter plots, etc. can be techniques utilized to normalize microarray datasets and to give better footing
for subsequent analysis. Most of these normalization methods have some underlying hypothesis
behind them (such as "most genes within the study do not vary much"). These methods can determine
the relative expression levels of genes originating from a tick (e.g., related to atick-borne disease).
Deep Sequencing

[00207] Deep sequencing can use techniques in Next Generation Sequencing (NGS). Deep sequencing
techniques can identify host gene responses to infection with a tick-borne disease and/or identify
genomic content originating from a tick-borne disease. Identification of the genomic content
originating from at tick-borne disease can be used to diagnose a patient and/or treat the disease. Deep
sequencing techniques can demonstrate uniform coverage genome at over 10,000 fold, for example.
The high coverage can allow for the detection of nucleotide changes. Moreover, deep sequencing can
simultaneously detect small indels and large deletions, map exact breakpoints, and monitor copy
number changes.

[00208] A nucleic acid sample to be used in deep sequencing can be isolated and fragmented. Fragmentation
can be performed through physical, mechanical or enzymatic methods. Physical fragmentation can
include exposing a target nucleic acid to heat or to ultraviolet (UV) light. Mechanical disruption can be
used to mechanically shear a target nucleic acid into fragments of the desired range. Mechanical
shearing can be accomplished through a number of methods, including repetitive pipetting of the
nucleic acid, sonication and nebulization. Nucleic acids in a nucleic acid sample can also be fragmented
using enzymatic methods. In some cases, enzymatic digestion can be performed using enzymes such as
using restriction enzymes.

[00209] Restriction enzymes can be used to perform specific or non-specific fragmentation of nucleic acids. The
methods can use one or more types of restriction enzymes, generally described as Type [ enzymes,
Type Il enzymes, and/or Type 11l enzymes. Type Il and Type 11l enzymes can recognize specific
sequences of nucleotides within a target nucleic acid (a “recognition sequence” or “recognition site”).
Upon binding and recognition of these sequences, Type 1l and Type III enzymes can cleave the target
nucleic acid sequence. In some cases, cleavage can result in a target nucleic acid fragment with a
portion of overhanging single stranded DNA, called a “sticky end.” In other cases, cleavage will not

result in a fragment with an overhang, creating a “blunt end.” The methods can comprise use of
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restriction enzymes that generate either sticky ends or blunt ends. Sticky and/or blunt ends can be 5’
phosphorylated using commercial kits, such as those available from Epicentre
Biotechnologies(Madison, WI).

[00210]5° phosphorylated ends of nucleic acids can be ligated to an adapter. An adapter can comprise any
oligonucleotide having a sequence, at least a portion of which is known, that can be joined to a target
nucleic acid. An adapter can comprise an identifier sequence (a “barcode”) that is a distinct sequence
for each target nucleic acid in the nucleic acid sample. Adapter oligonucleotides can comprise DNA,
RNA, nucleotide analogues, non-canonical nucleotides, labeled nucleotides, modified nucleotides, or
combinations thereof. Adapter oligonucleotides can be single-stranded, double-stranded, or partial
duplex. A partial-duplex adapter can comprise one or more single-stranded regions and one or more
double-stranded regions. Double-stranded adapters can comprise two separate oligonucleotides
hybridized to one another (also referred to as an “oligonucleotide duplex’), and hybridization can leave
one or more blunt ends, one or more 3’ overhangs, one or more 5° overhangs, one or more bulges
resulting from mismatched and/or unpaired nucleotides, or any combination of these.

[00211] In some embodiments, a single-stranded adapter can comprises two or more sequences that can
hybridize with one another. When two such hybridizable sequences are contained in a single-stranded
adapter, hybridization can yield a hairpin structure (hairpin adapter). When two hybridized regions of
an adapter are separated from one another by a non-hybridized region, a “bubble” structure can result.

[00212] Adapters comprising a bubble structure can consist of a single adapter oligonucleotide comprising
internal hybridizations, or may comprise two or more adapter oligonucleotides hybridized to one
another. Internal sequence hybridization, such as between two hybridizable sequences in an adapter,
can produce a double-stranded structure in a single-stranded adapter oligonucleotide. Adapters of
different kinds can be used in combination, such as a hairpin adapter and a double-stranded adapter, or
adapters of different sequences. Adapters can be those corresponding to commercially available
sequencing platforms.

[00213] Adapters can be manipulated prior to combining with target nucleic acids. For example, terminal
phosphates can be added or removed. Adapters can contain one or more of a variety of sequence
elements, including but not limited to, one or more amplification primer annealing sequences or
complements thereof, one or more sequencing primer annealing sequences or complements thereof, one
or more barcode sequences, one or more common sequences shared among multiple different adapters
or subsets of different adapters, one or more restriction enzyme recognition sites, one or more
overhangs complementary to one or more target polynucleotide overhangs, one or more probe binding
sites (e.g. for attachment to a sequencing platform, such as a flow cell for massive parallel sequencing,
such as developed by Illumina, Inc.), one or more random or near-random sequences (e.g. one or more
nucleotides selected at random from a set of two or more different nucleotides at one or more positions,
with each of the different nucleotides selected at one or more positions represented in a pool of adapters

comprising the random sequence), and combinations thereof.
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[00214] Adapters can be ligated to target nucleic acids. Ligation can refer to the covalent attachment of two
separate polynucleotides to produce a single larger polynucleotide with a contiguous backbone.
Methods for joining two polynucleotides (e.g, a target nucleic acid and an adapter) can include without
limitation, enzymatic and non-enzymatic (e.g. chemical) methods. An adapter oligonucleotide can be
joined to a target polynucleotide by a ligase, for example a DNA ligase or RNA ligase. Multiple ligases,
cach having characterized reaction conditions can include, without limitation NAD+ -dependent ligases
including tRNA ligase, Taq DNA ligase, Thermus filiformis DNA ligase, Escherichia coli DNA ligase,
Tth DNA ligase, Thermus scotoductus DNA ligase (I and II), thermostable ligase, Ampligase
thermostable DNA ligase, VanC-type ligase, 9° N DNA Ligase, Tsp DNA ligase, and novel ligases
discovered by bioprospecting; ATP-dependent ligases including T4 RNA ligase, T4 DNA ligase, T3
DNA ligase, T7 DNA ligase, Pfu DNA ligase, DNA ligase 1, DNA ligase 111, DNA ligase IV, and
novel ligases discovered by bioprospecting; and wild-type, mutant isoforms, and genetically engineered
variants thereof. Ligation can be between polynucleotides having hybridizable sequences, such as
complementary overhangs. Ligation can also be between two blunt ends.

[00215] A 5° phosphate can be utilized in a ligation reaction. The 5° phosphate can be provided by the target
polynucleotide, the adapter oligonucleotide, or both. 5° phosphates can be added to or removed from
polynucleotides to be joined, as needed.

[00216] Sequence determination can be performed using commercially available deep sequencing technologies
that determine many (typically thousands to billions) nucleic acid sequences in an intrinsically parallel
manner, where many sequences can be read out preferably in parallel using a high throughput serial
process. Such methods include but are not limited to pyrosequencing (for example, as commercialized
by 454 Life Sciences, Inc., Branford, Conn.), sequencing by ligation (for example, as commercialized
in the SOLiD™ technology, Life Technology, Inc., Carlsbad, Calif.), sequencing by synthesis using
modified nucleotides (such as commercialized in TruSeq™ and HiSeq™ technology by Illumina, Inc.,
San Diego, Calif., HeliScope™ by Helicos Biosciences Corporation, Cambridge, Mass., and PacBio RS
by Pacific Biosciences of California, Inc., Menlo Park, Calif.), sequencing by ion detection
technologies (Ion Torrent, Inc., South San Francisco, Calif.), sequencing of DNA nanoballs (Complete
Genomics, Inc., Mountain View, Calif.), nanopore-based sequencing technologies (for example, as
developed by Oxford Nanopore Technologies, LTD, Oxford, UK), and other known highly parallelized
sequencing methods.

[00217] A sequencing technique that can be used in the methods of the provided invention can include, for
example, Helicos True Single Molecule Sequencing (tSMS). In the tSMS technique, a DNA sample
can be cleaved into strands of approximately 100 to 200 nucleotides, and a polyA sequence can be
added to the 3' end of each DNA strand. Each strand can be labeled by the addition of a fluorescently
labeled adenosine nucleotide. The DNA strands can be hybridized to a flow cell, which can contain
millions of oligo-T capture sites that can be immobilized to the flow cell surface. The templates can be

at a density of about 100 million templates/cm2 . The flow cell can be loaded into an instrument, (e.g.,
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HeliScope. TM.) sequencer, and a laser can illuminate the surface of the flow cell, revealing the position
of each template. A CCD camera can map the position of the templates on the flow cell surface. The
template fluorescent label can be cleaved and washed away. The sequencing reaction can begin by
introducing a DNA polymerase and a fluorescently labeled nucleotide. The oligo-T nucleic acid can
serve as a primer. The polymerase can incorporate the labeled nucleotides to the primer in a template
directed manner.The templates that have directed incorporation of the fluorescently labeled nucleotide
can be detected by imaging the flow cell surface. After imaging, a cleavage step can removes the
fluorescent label, and the process can be repeated with other fluorescently labeled nucleotides until the
desired read length is achieved. Sequence information can be collected with each nucleotide addition
step.

[00218] Another example of a DNA sequencing technique that can be used in the methods of the provided
invention is 454 sequencing (Roche) 454 sequencing can involve two steps. In the first step, DNA can
be sheared into fragments of approximately 300-800 base pairs, and the fragments can be blunt ended.
Oligonucleotide adapters can be ligated to the ends of the fragments. The adapters can serve as primers
for amplification and sequencing of the fragments. The fragments can be attached to DNA capture
beads, (e.g.,streptavidin-coated beads using, e.g., Adapter B, which contains 5'-biotin tag). The
fragments attached to the beads can be PCR amplified within droplets of an oil-water emulsion. The
result can be multiple copies of clonally amplified DNA fragments on each bead. In the second step, the
beads can be captured in wells (pico-liter sized). Pyrosequencing can be performed on each DNA
fragment in parallel. Addition of one or more nucleotides can generate a light signal that can be
recorded by a CCD camera in a sequencing instrument. The signal strength can be proportional to the
number of nucleotides incorporated. Pyrosequencing can make use of pyrophosphate (PPi) which can
be released upon nucleotide addition. PPi can be converted to ATP by ATP sulfurylase in the presence
of'adenosine 5' phosphosulfate. Luciferase can use ATP to convert luciferin to oxyluciferin, and this
reaction can generate light that can be detected and analyzed.

[00219] Another example of a DNA sequencing technique that can be used in the methods of the provided
invention is SOLiD technology (Applied Biosystems). In SOLiD sequencing, nucleic acids in a nucleic
acid sample can be sheared into fragments, and adapters can be attached to the 5' and 3' ends of the
fragments to generate a fragment library. Alternatively, internal adapters can be introduced by ligating
adapters to the 5" and 3' ends of the fragments, circularizing the fragments, digesting the circularized
fragment to generate an internal adapter, and attaching adapters to the 5' and 3' ends of the resulting
fragments to generate a mate-paired library. The templates can be denatured and beads can be enriched
to separate the beads with extended templates. Templates on the selected beads can be subjected to a 3'
modification that permits bonding to a glass slide. The sequence can be determined by sequential
hybridization and ligation of partially random oligonucleotides with a central determined base (or pair
of bases) that can be identified by a specific fluorophore. After a color is recorded, the ligated

oligonucleotide can be cleaved and removed and the process can then be repeated.
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[00220] Another example of a DNA sequencing technique that can be used in the methods of the provided
invention is Ion Torrent sequencing. In Ion Torrent sequencing, nucleic acids in a nucleic acid sample
can be sheared into fragments of approximately 300-800 base pairs, and the fragments can be blunt
ended. Oligonucleotide adapters can be ligated to the ends of the fragments. The adapters can serve as
primers for amplification and sequencing of the fragments. The fragments can be attached to a surface
and can be attached at a resolution such that the fragments are individually resolvable. Addition of one
or more nucleotides can release a proton (H+ ), which signal detected and recorded in a sequencing
instrument. The signal strength can be proportional to the number of nucleotides incorporated.

[00221] Another example of a sequencing technology that can be used in the methods of the provided invention
is Illumina sequencing. 1llumina sequencing is based on the amplification of nucleic acids on a solid
surface using fold-back PCR and anchored primers. Nucleic acids in a nucleic acid sample can be
fragmented, and adapters can be added to the 5" and 3' ends of the fragments. Target nucleic acid
fragments that are attached to the surface of flow cell channels can be extended and bridge amplified.
The fragments can become double stranded, and the double stranded molecules are denatured. Multiple
cycles of the solid-phase amplification followed by denaturation can create several million clusters of
approximately 1,000 copies of single-stranded DNA molecules of the same template in each channel of
the flow cell. Primers, DNA polymerase and four fluorophore-labeled, reversibly terminating
nucleotides can be used to perform sequential sequencing. After nucleotide incorporation, a laser can be
used to excite the fluorophores, and an image can be captured and the identity of the first base can be
recorded. The 3' terminators and fluorophores from each incorporated base can be removed and the
incorporation, detection and identification steps can be repeated.

[00222] Another example of a sequencing technology that can be used in the methods of the provided invention
can include the single molecule, real-time (SMRT) technology of Pacific Biosciences. In SMRT, each
of the four DNA bases can be attached to one of four different fluorescent dyes. These dyes can be
phospholinked. A single DNA polymerase can be immobilized with a single molecule of template
single stranded DNA at the bottom of a zero-mode waveguide (ZMW). A ZMW can be a confinement
structure which enables observation of incorporation of a single nucleotide by DNA polymerase against
the background of fluorescent nucleotides that rapidly diffuse in an out of the ZMW (in microseconds).
It can take several milliseconds to incorporate a nucleotide into a growing strand. During this time, the
fluorescent label can be excited and can produce a fluorescent signal, and the fluorescent tag can be
cleaved off. Detection of the corresponding fluorescence of the dye can indicate which base was
incorporated.

[00223] Another example of a sequencing technique that can be used in the methods of the provided invention is
nanopore sequencing. A nanopore can be a small hole, of the order of 1 nanometer in diameter.
Immersion of a nanopore in a conducting fluid and application of a potential across it can result in a
slight electrical current due to conduction of ions through the nanopore. The amount of current which

flows can be sensitive to the size of the nanopore. As a target nucleic acid passes through a nanopore,
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cach nucleotide on the target nucleic acid can obstruct the nanopore to a different degree. Thus, the
change in the current passing through the nanopore as the target nucleic acid passes through the
nanopore can represent a reading of the DNA sequence.

[00224] Another example of a sequencing technique that can be used in the methods of the provided invention
can involve using a chemical-sensitive field effect transistor (chemFET) array to sequence a target
nucleic acid. In one example of the technique, target nucleic acids can be placed into reaction chambers,
and the template molecules can be hybridized to a sequencing primer bound to a polymerase.
Incorporation of one or more triphosphates into a new nucleic acid strand at the 3' end of the
sequencing primer can be detected by a change in current by a chemFET. An array can have multiple
chemFET sensors. In another example, single nucleic acids can be attached to beads, and the nucleic
acids can be amplified on the bead, and the individual beads can be transferred to individual reaction
chambers on a chemFET array, with each chamber having a chemFET sensor, and the nucleic acids can
be sequenced.

[00225] Another example of a sequencing technique that can be used in the methods of the provided invention
can involve using an electron microscope. In one example of the technique, individual target nucleic
acids can be labeled using metallic labels that can be distinguishable using an electron microscope.
These nucleic acids can be stretched on a flat surface and imaged using an electron microscope to
measure sequences. The obtained sequence reads can be split according to their bar code, i.e.,
demultiplexed, and reads originating from individual wells can be saved into separate files. Fragments
amplified within each partitioned portion can be reconstructed using a de-novo assembly or by aligning
to known reference sequence if such sequence exists. Methods of the present disclosure may take
advantage of pair-end reads and sequencing quality scores that represent base calling confidence to
reconstruct full length fragments. To begin the reconstruction process, short reads may be stitched
together bioinformatically, e.g., by finding overlaps and extending them.

Data Analysis methods
Pathogen detection analysis

[00226] Pathogen detection analysis can be performed after the nucleic acid sample is sequenced. Pathogen
detection analysis can be performed with a computation program (e.g., Scalable Nucleotide Alignment
Project (SNAP), Sequedex). Computation can align 100 million reads in about 2 minutes. A data
analysis program can be customized. A data analysis program can use high-throughput, low resource
methods to analyze pathogen phylogeny.

[00227] A data analysis program can subtract the human background reads. A data analysis program can have a
specificity of greater than 70%, 80%, 85%, 90%, 95%, 97%, 99% specificity in mapping reads. A data
analysis program can have a sensitivity of greater than 70%, 80%, 85%, 90%, 95%, 97%, 99%

sensitivity in mapping reads.
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[00228] Pathogen detection analysis can be performed in less than 6 months, 3 months, 1 month, 3 weeks, 2
weeks, 1 week, 3 days, 2 days, 1day 12 hours, 7 hours, 3 hours, 1 hour, 30 minutes, 15 minutes, 10
minutes, 5 minutes, or 1 minute. Pathogen detection analysis can be performed in 2 minutes.

[00229] The Ultra-Rapid Pathogen Identification in Minutes (URPI Pipeline) can comprise obtaining raw next
generation sequence read data (e.g., deep sequencing data), and performing a comparison to a viral
and/or bacterial database using the Sequedex program, and then comparing the results to a human
database using the SNAP program. Comparison to the human database can remove host genes that can
contribute to background noise. The resulting genes can be compared to a bacterial database using the
SNAP program. This method can identify genes of bacterial origin. To determine genes of viral origin,
the results obtained after comparision to the human database can be compared to a viral database (also
using SNAP). To determine genes of other pathogenic origin, the results obtained after comparison to
the human database can be compared to nucleotides from all pathogenic databases. The identified
sequences can be assembled by de novo contig assembly and/or seed-based contig assembly methods.
Host response analysis

[00230] Host response analysis can evaluate the changes in expression levels of genes associated with tick-
borne diseases. A data analysis program for determining host response changes (e.g., Protein Analysis
Through Evolutionary Relationships (PANTHER)), can classify differentially expressed genes through
comparison of the expected expression of genes by protein class compared to the nucleic acid sample
expression. For example, a data analysis program can compare the gene expression changes in the
levels of cytokines from an experimental sample and a control sample.

[00231] A nucleic acid sample can comprise nucleic acids from pathogens (e.g., bacteria, protozoa, fungi,
viruses) and host nucleic acids. Host nucleic acids can be a contaminant that can lower the signal-to-
noise ratio of the sequencing data from the pathogens, making it difficult to detect pathogenic
sequences. Host response analysis can group nucleic acids originating from the host and subtract them

from the total nucleic acid sample, thus leaving the pathogenic nucleic acids for analysis.

COMPUTER-IMPLEMENTED METHODS, SYSTEMS AND DEVICE

[00232] The methods of the present disclosure can be computer-implemented, such that method steps (e.g.,
assaying, comparing, calculating, and the like) are be automated in whole or in part. Accordingly, the
present disclosure provides methods, computer systems, devices and the like in connection with
computer-implemented methods of facilitating a diagnosis of tick-borne diseae.

[00233] For example, the method steps, including obtaining information regarding detection of a pathogen
polynucleotide in a biological sample, generating a report, and the like, can be completely or partially
performed by a computer program product. Values obtained can be stored electronically, e.g., ina
database, and can be subjected to an algorithm executed by a programmed computer.

[00234] For example, the methods of the present disclosure can involve inputting information regarding

detection of a pathogen polynucleotide in a biological sample into a computer programmed to execute
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an algorithm to perform the comparing and calculating step(s) described herein, and generate a report as
described herein, ¢.g., by displaying or printing a report to an output device at a location local or remote
to the computer.

[00235] The present invention thus provides a computer program product including a computer readable storage
medium having a computer program stored on it. The program can, when read by a computer, execute
relevant calculations based on values obtained from analysis of one or more biological sample from an
individual. The computer program product has stored therein a computer program for performing the
calculation(s).

[00236] The present disclosure provides systems for executing the program described above, which system
generally includes: a) a central computing environment; b) an input device, operatively connected to the
computing environment, to receive patient data, wherein the patient data can include, for example,
biomarker level or other value obtained from an assay using a biological sample from the patient, as
described above; ¢) an output device, connected to the computing environment, to provide information
to a user (e.g., medical personnel); and d) an algorithm executed by the central computing environment
(e.g., a processor), where the algorithm is executed based on the data received by the input device, and
wherein the algorithm calculates a value, which value is indicative of the likelihood the subject is
infected with a tick-borne pathogen as described herein.

i) Computer Systems

[00237] A generalized example of a computerized embodiment in which programs to facilitate execution of the
methods of the present disclosure can be implemented is depicted in Figure 4, which illustrates a
processing system 100 which generally comprises at least one processor 102, or processing unit or
plurality of processors, memory 104, at least one input device 106 and at least one output device 108,
coupled together via a bus or group of buses 110. In certain embodiments, input device 106 and output
device 108 can be the same device. An interface 112 can also be provided for coupling the processing
system 100 to one or more peripheral devices, for example interface 112 can be a PCI card or PC card.
At least one storage device 114 which houses at least one database 116 can also be provided.

[00238] The memory 104 can be any form of memory device, for example, volatile or non-volatile memory,
solid state storage devices, magnetic devices, etc. The processor 102 can comprise more than one
distinct processing device, for example to handle different functions within the processing system 100.
Input device 106 receives input data 118 and can comprise, for example, a keyboard, a pointer device
such as a pen-like device or a mouse, audio receiving device for voice controlled activation such as a
microphone, data receiver or antenna such as a modem or wireless data adaptor, data acquisition card,
etc. Input data 118 can come from different sources, for example keyboard instructions in conjunction
with data received via a network.

[00239] Output device 108 produces or generates output data 120 and can comprise, for example, a display
device or monitor in which case output data 120 is visual, a printer in which case output data 120 is

printed, a port for example a USB port, a peripheral component adaptor, a data transmitter or antenna
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such as a modem or wireless network adaptor, etc. OQutput data 120 can be distinct and derived from
different output devices, for example a visual display on a monitor in conjunction with data transmitted
to anetwork. A user can view data output, or an interpretation of the data output, on, for example, a
monitor or using a printer. The storage device 114 can be any form of data or information storage
means, for example, volatile or non-volatile memory, solid state storage devices, magnetic devices, etc.

[00240] In use, the processing system 100 is adapted to allow data or information to be stored in and/or
retrieved from, via wired or wireless communication means, at least one database 116. The interface
112 may allow wired and/or wireless communication between the processing unit 102 and peripheral
components that may serve a specialized purpose. In general, the processor 102 can receive
instructions as input data 118 via input device 106 and can display processed results or other output to a
user by utilizing output device 108. More than one input device 106 and/or output device 108 can be
provided. The processing system 100 may be any suitable form of terminal, server, specialized
hardware, or the like.

[00241] The processing system 100 may be a part of a networked communications system. Processing system
100 can connect to a network, for example the Internet or a WAN. Input data 118 and output data 120
can be communicated to other devices via the network. The transfer of information and/or data over the
network can be achieved using wired communications means or wireless communications means. A
server can facilitate the transfer of data between the network and one or more databases. A server and
one or more databases provide an example of an information source.

[00242] The logical connections depicted in Figure 4 may include a local area network (LAN) and a wide area
network (WAN), but may also include other networks such as a personal area network (PAN). Such
networking environments are commonplace in offices, enterprise-wide computer networks, intranets,
and the Internet. For instance, when used in a LAN networking environment, the computing system
environment 100 is connected to the LAN through a network interface or adapter. When used ina
WAN networking environment, the computing system environment typically includes a modem or
other means for establishing communications over the WAN, such as the Internet. The modem, which
may be internal or external, may be connected to a system bus via a user input interface, or via another
appropriate mechanism. In a networked environment, program modules depicted relative to the
computing system environment 100, or portions thereof, may be stored in a remote memory storage
device.

[00243] Figure 4 is intended to provide a brief, general description of an illustrative and/or suitable example of a
computing environment in which embodiments of the methods disclosed herein may be implemented.
Figure 4 is an example of a suitable environment and is not intended to suggest any limitation as to the
structure, scope of use, or functionality of an embodiment of the present invention. A particular
environment should not be interpreted as having any dependency or requirement relating to any one or

combination of components illustrated in an exemplary operating environment. For example, in certain
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instances, one or more elements of an environment may be deemed not necessary and omitted. In other
instances, one or more other elements may be deemed necessary and added.

[00244] Certain embodiments may be described with reference to acts and symbolic representations of
operations that are performed by one or more computing devices, such as the computing system
environment 100 of Figure 4. As such, it will be understood that such acts and operations, which are at
times referred to as being computer-executed, include the manipulation by the processor of the
computer of electrical signals representing data in a structured form. This manipulation transforms the
data or maintains them at locations in the memory system of the computer, which reconfigures or
otherwise alters the operation of the computer in a manner understood by those skilled in the art. The
data structures in which data is maintained are physical locations of the memory that have particular
properties defined by the format of the data. However, while an embodiment is being described in the
foregoing context, it is not meant to be limiting as those of skill in the art will appreciate that the acts
and operations described hereinafter may also be implemented in hardware.

[00245] Embodiments may be implemented with numerous other general-purpose or special-purpose computing
devices and computing system environments or configurations. Examples of well-known computing
systems, environments, and configurations that may be suitable for use with an embodiment include,
but are not limited to, personal computers, handheld or laptop devices, personal digital assistants,
multiprocessor systems, microprocessor-based systems, programmable consumer electronics, network,
minicomputers, server computers, web server computers, mainframe computers, and distributed
computing environments that include any of the above systems or devices.

[00246] Embodiments may be described in a general context of computer-executable instructions, such as
program modules, being executed by a computer. Generally, program modules include routines,
programs, objects, components, data structures, etc., that perform particular tasks or implement
particular abstract data types. An embodiment may also be practiced in a distributed computing
environment where tasks are performed by remote processing devices that are linked through a
communications network. In a distributed computing environment, program modules may be located in
both local and remote computer storage media including memory storage devices.

Computer program products

[00247] The present disclosure provides computer program products that, when executed on a programmable
computer such as that described above with reference to Figure 4, can carry out the methods of the
present disclosure. As discussed above, the subject matter described herein may be embodied in
systems, apparatus, methods, and/or articles depending on the desired configuration. These various
implementations may include implementation in one or more computer programs that are executable
and/or interpretable on a programmable system including at least one programmable processor, which
may be special or general purpose, coupled to receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input device (¢.g. video camera, microphone, joystick,

keyboard, and/or mouse), and at least one output device (¢.g. display monitor, printer, etc.).
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[00248] Computer programs (also known as programs, software, software applications, applications,
components, or code) include instructions for a programmable processor, and may be implemented in a
high-level procedural and/or object-oriented programming language, and/or in assembly/machine
language. As used herein, the term "machine-readable medium" refers to any computer program
product, apparatus and/or device (¢.g., magnetic discs, optical disks, memory, etc.) used to provide
machine instructions and/or data to a programmable processor, including a machine-readable medium
that receives machine instructions as a machine-readable signal.

[00249] It will be apparent from this description that aspects of the present invention may be embodied, at least
in part, in software, hardware, firmware, or any combination thereof. Thus, the techniques described
herein are not limited to any specific combination of hardware circuitry and/or software, or to any
particular source for the instructions executed by a computer or other data processing system. Rather,
these techniques may be carried out in a computer system or other data processing system in response
to one or more processors, such as a microprocessor, executing sequences of instructions stored in
memory or other computer-readable medium including any type of ROM, RAM, cache memory,
network memory, floppy disks, hard drive disk (HDD), solid-state devices (SSD), optical disk, CD-
ROM, and magnetic-optical disk, EPROMs, EEPROMs, flash memory, or any other type of media
suitable for storing instructions in electronic format.

[00250] In addition, the processor(s) may be, or may include, one or more programmable general-purpose or
special-purpose microprocessors, digital signal processors (DSPs), programmable controllers,
application specific integrated circuits (ASICs), programmable logic devices (PLDs), trusted platform
modules (TPMs), or the like, or a combination of such devices. In alternative embodiments, special-
purpose hardware such as logic circuits or other hardwired circuitry may be used in combination with

software instructions to implement the techniques described herein.

EXAMPLES

[00251] The following examples are put forth so as to provide those of ordinary skill in the art with a complete
disclosure and description of how to make and use the present invention, and are not intended to limit
the scope of what the inventors regard as their invention nor are they intended to represent that the
experiments below are all or the only experiments performed. Efforts have been made to ensure
accuracy with respect to numbers used (¢.g. amounts, temperature, etc.) but some experimental errors
and deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,
molecular weight is weight average molecular weight, temperature is in degrees Celsius, and pressure is
at or near atmospheric. Standard abbreviations may be used, e.g., bp, base pair(s); kb, kilobase(s); pl,
picoliter(s); s or sec, second(s); min, minute(s); h or hr, hour(s); aa, amino acid(s); kb, kilobase(s); bp,
base pair(s); nt, nucleotide(s); i.m., intramuscular(ly); i.p., intraperitoneal(ly); s.c., subcutaneous(ly);

and the like.
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EXAMPLE 1

[00252] A high-density 57,954-probe microarray was developed and called the TickChip™ (UCSF), for
simultaneous multiplexed detection of all known tick-borne pathogens, including a variety of B.
burgdorferi strains, tick-borne co-pathogens, and viruses.

[00253] Using probes to conserved and hypervariable regions of 16S and 18S ribosomal RNA TickChip is
capable of detection of tick-borne bacterial, fungal, and parasitic pathogens. TickChip targets clinically
relevant bacteria, fungi, and protozoa and includes not only tick-borne pathogens but other vector-borne
pathogens and bloodborne pathogens of interest. A list of exemplary pathogens targeted by TickChip is
provided in Table 1:

[00254] TABLE 1

Spirochetes: all known Borrelia species and strains; Treponema spp., Leptospira spp

a. Other bacteria: Ehrlichia spp., Anaplasma spp., Rickettsia spp., Bartonella spp.,
tularemia (Francisella tularensis), Q fever (Coxiella burnetii), Mycoplasma spp.,

Pseudomonas aeruginosa, Brucella spp., Chlamydia spp.

[00255] An overview of one embodiment of the TickChip assay is shown in Figure 20. According to this
embodiment, whole blood samples (or serum/plasma, if whole blood is available) are extracted to RNA
followed by RT-PCR amplification, fluorescent labeling of amplified cDNA, and hybridization to a

TickChip microarray for simultancous detection of all tick-borne pathogens.

EXPERIMENT 1

[00256] Using serially spiked controls, the limits of detection of this assay for detection of 4 representative
vector-borne pathogens (B. burgdorferi, B. microti, Anaplasma phagocytophilum, and dengue type 1
virus) were found to be <1-10 genomic copies per milliliter, with sensitivity comparable or superior to
PCR. Clinically diagnosed acute Lyme disease samples were tested by TickChip and PCR (3
independent assays). By TickChip, 4 Borrelia positives at very low titer (cycle threshold range from 33
—39 by qPCR) in 29 blood samples (13.8%) from acute Lyme disease patients presenting with fever
and erythema migrans were detected, vs. only 2 of 29 (6.9%) by PCR.
METHODS AND RESULT
TickChip Analysis

[00257] For TickChip detection of nonviral pathogens, positive control samples for validation were quantified
serial dilutions of Borrelia burgdorferi culture, Anaplasma phagocytophilum culture, and Babesia
microti cultured in hamster blood into spiked negative blood matrices (blood from anonymized patients
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at UCSF). Samples were homogenized using an Omni Bead ruptor (Omni Intl. Kennesaw, GA) and 0.1
mm silica beads (MP Biomedical, Solon, OH) prior to total nucleic acid extraction on the EZ1
instrument (Qiagen, Carlsbad, CA). Extracted nucleic acid was then subjected to 50 cycles of PCR
amplification using a multiplexed set of primers targeting highly conserved 16S and 18S ribosomal
sequences in bacteria, fungi, and parasites. Aminoallyl-labeled nucleotides were added to the PCR
mixture to enable fluorescent dye incorporation of the amplified 16S/18S product.

[00258] For detection of viruses on the TickChip, using dengue as a positive validation control, quantified
plasma samples positive for dengue virus provided by the American Red Cross (Stramer and Dodd)
were first spun down to pellet and remove any cellular debris. The supernatant was then passed
through a 0.22 pum filter and then nucleic acid extraction was performed using the Qiagen EZ1 robot
and Virus 2.0 kit (Qiagen, Carlsbad, CA). Extracted samples were then randomly amplified to generate
a cDNA library as previously described [1,2]

[00259] Amplified samples were then pooled together, labeled with Cy3 fluorescent dye, and measured on a
spectrophotometer to ensure adequate dye incorporation and cDNA concentration. All samples passed
this quality check (QC) and were hybridized overnight on the TickChip microarray in a hybridization
oven at 65°C (Agilent).

[00260] TickChip microarrays were washed and scanned at 2 pum resolution using an Agilent DNA Microarray
Scanner. Samples were computationally analyzed using hierarchical clustering [3] and Z-score
analysis, as previously described [2]. In cluster analysis, sets of probes are “clustered” together in an
unbiased fashion. Heat map analysis of the clusters of samples and probes can reveal patterns in the
data that can be easily visualized and interpreted (see Figure 3). In Z-score analysis, microarray
intensities are ranked in order of statistical significance relative to a previously defined set of
background arrays. In this case, background arrays were a set of TickChip arrays corresponding to
blood from healthy negative control blood donors. A TickChip array was called positive if there were
>5 probes specific for a given bacterial, viral, parasitic, or fungal genus / species.

[00261] The bacterial pathogens examined include Borrelia burgdorferi, Anaplasma phagocytophilum, and
Babesia microti. B. microti is of especial concern as the most frequent transfusion-transmitted parasitic
infection and currently viewed as one of the top threats to the safety of blood transfusion in the United
States (Wormser, et al., 2011, Annals of Internal Medicine, 155(8):509-519). Testing of the BloodChip
with analysis of B. burgdorferi, B. microti, and A. phagocytophilum serially diluted in negative whole
blood matrices at 10°-10° copies per mL is complete (Figure 3). PCR for 16S/18S rRNA followed by
BloodChip microarray analysis yielded a sensitivity of 1 bacterial genome per mL (Figure 3).
Similarly, we have used random amplification followed by BloodChip microarray analysis to detect
dengue and HIV in clinically infected samples down to 1-10 copies per mL of serum. Rigorous
assessment of limits of sensitivity by probit analysis, testing of a panel of bloodborne pathogens, and
streamlining of the assay protocol are ongoing. Specifically, we will test the sample on 50 known

Babesia positive donor blood samples provided by the American Red Cross and directly test the
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sensitivity of the BloodChip vs. PCR and serology for identification of B. microti and 100 whole blood
samples from patients presenting to outpatient clinic with a fever and a characteristic erythema migrans
rash and diagnosed with acute Lyme disease.

[00262] Figure 3A depicts a heat map showing a selected cluster of 42 Babesia 18S probes on TickChip v1.0
microarrays corresponding to serial spiked-in dilutions of Babesia microti or Borrelia burgdorferi. The
color saturation indicates the normalized magnitude of hybridization intensity on the TickChip. As can
be seen, the signature from multiple Babesia 188 probes is highly specific for Babesia microti at
dilutions down to 10° genomes/mL (i.c., 1 genome/ml, 1 organism per ml).

[00263] Figure 3B illustrates the measured sensitivity of the TickChip for pathogens spiked into human whole
blood and amplified by random amplification or 16S or 18S rRNA PCR
EXPERIMENT 2

[00264] The initial candidate probe set was selected. Theoretical coverage of the probes was computationally
assessed and optimized for detection and species discrimination of each of the target pathogens (e.g.
discriminating B. burgdorferi from B. miyamotoi). The final design included ~60,000 70mer probes.
Experiments were performed targeting the V3-V4 hypervariable region of the 16S rRNA gene produced
which produced the strongest hybridization signature for B. burgdorferi. This also enabled detection of
other tick-borne agents such as Rickettsia rickettsia and Francisella tularensis. Initial studies on B.
burgdorferi and B. microti show sensitivity of this approach down to 1 copy per mL of sample (Figure
21 and Figure 23). Sensitivity down to 1 copy per mL of sample was also achieved for Anaplasma
phagocytophilum and dengue virus (Table 2).

METHODS AND RESULT
TickChip Analysis

[00265] Samples were as follows: Borrelia burgdorferi (spiked in human blood), Babesia microti (spiked in
hamster blood), Anaplasma phagocytophilum (serial culture dilutions), Dengue virus (flavivirus) (high-
titer viral infections spiked as dilutions in negative human blood matrix), Hazara virus (bunyavirus)
(cultures spiked in human blood), Borrelia mivamotoi (cultures spiked in human blood).

[00266] Whole blood samples were extracted using a combination of freeze-thaw, bead-beat and pre-DNase
followed by robotic extraction using the Qiagen EZ1 instrument. Viruses were extracted similarly with
the omission of freeze-thaw and bead beating. Nucleic acid extracts were then amplified to cDNA
using RT-PCR for the 16S rRNA of bacteria, 18S rRNA of fungi/parasites, or randomly for viruses,
with the amplification tested using both individual and multiplexed reactions. An additional spiked 16S
TRNA primer was added to specifically enhance detection of Borrelia (Figure 22). Custom TickChip
microarrays were synthesized by Agilent Technologies and microarrays processed for scanning using a
3 um Agilent DNA microarray scanner. The amplified cDNA was labeled using Cy3 fluorescent dye
and hybridized to the microarray overnight. Following scanning of the microarray, analysis for
pathogen identification was performed using hierarchical cluster analysis and Z-score oligonucleotide

analysis.
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[00267] Analytic sensitivity for detection of Borrelia burgdorferi, Babesia microti, Anaplasma
phagocytophilum, and dengue virus is 1-10 copies per mL with spiked samples. Results are provided in
Table 2.

[00268] TABLE 2:

Sample

esult

orrelia burgdorferi (spiked in human blood)

[00269] Figures 21-23 depict TickChip detection of Borrelia burgdorferi and Babesia microti in spiked and
clinical samples at titers of 1-10 copies per mL.

[00270] Figure 21 depicts a cluster heat map of 52 Borrelia probes showing a microarray sensitivity of 10° for
detection of B. burgodorferi by universal 16S TRNA amplification in whole blood samples spiked with
known concentrations of the bacterium (10° — 10%) or in serum from patients from Martha’s Vineyard
Hospital presenting with acute Lyme disease (MV1 and MV2). The asterisks correspond to the probes
plotted in Figure 22.

[00271] Figure 22 depicts the 7 probes comprising the positive signal in clinical samples MV1 and MV2. The
probe positions are plotted along the sequence of the B. burgdorferi 16S TRNA gene. Note that a
Borrelia specific primer (Borrelia-specific-R) was added to the amplification mix to boost the detection
sensitivity of the 16S universal primers (pan-16S-F/pan-16S-R).

[00272] Figure 23 depicts a cluster heat map of 80 Babesia probes showing a microarray sensitivity of 10° for
detection of B. microti by universal 18S rRNA amplification in whole blood samples spiked with
known concentrations of the parasite (10° — 10%) or in previously quantified RBC lysates from blood
donors screening positive for Babesia infection (C512, C514, and C542). Note that the TickChip
microarray may be more sensitive than PCR at very low titers (~10°) as a positive signal in a PCR-

negative sample (CS512) is observed (white oval).

EXPERIMENT 3
[00273] A TickChip for increased discrimination between clinically significant species of Borrelia, such as
Borrelia burgodorferi and Borrelia miyamotoi, was designed. In addition to the 16S ribosomal RNA
gene detection probes, flaB gene based detection probes were added. 272 70mer flaB detection probes
70




WO 2014/197607 PCT/US2014/040922

were designed based on multiple sequence alignment of the flaB from the sequences of all Borrelia
species available in GenBank (Figures 24A-H). In conjunction with a flaB RT-PCR, which can be
included as a separate reaction, multiplexed with the 16S rRNA assay, or performed serially, this allows
species discrimination of Borrelia. An additional 616 70mer probes were designed to detect all of the
recently described tickborne bunyaviruses, several of which (e.g., Heartland virus, SFTS virus) have
been shown to be pathogenic to humans and the cause of vector-borne febrile illness (Figures 25A-R).
SAMPLES AND TESTING

[00274] Aliquots of stock cultured Borrelia (B. burgdorferi, B. miyamotoi, and B. andersonii), Anaplasma
phagcytophilum, and Babesia microti are available for testing. Such aliquots are cultured in hamster
blood for use in spiking experiments. In addition, clinical samples, whole blood and serum from healthy
patients for use as negative controls and spike-in matrix, are provided by the clinical labs as UCSF.
Candida albicans, Aspergillus fulmigatus, Pseudomona aeruginosa, Staphylococcus aureus,
Staphylococcus epidermidis and Lactobacillus have been cultured for evaluating probe specificity.
Clinically positive nucleic acid extracts for Anaplasma phagocytophilum and Rickettsia philippi 364D
as well as 150 from other suspect viral and bacterial tickborne infections (n=150) have been prepared.
In addition, 30 tick extracts that are positive for B. miyamotoi and B. bisserti have also been prepared.
Cultures of B. andersonii, B. miyamotoi, and the tickborne viruses Langat (flavivirus) and Hazara
(bunyavirus) are also available. 150 available human samples for clinical validation, including Babesia
positive samples and serum samples positive for the mosquito-borne dengue and West Nile viruses,
have been confirmed positive by immunofluorescent antibody (IFA) and/or PCR assays. Clinical
samples also include 200 whole blood samples collected prior to doxycycline treatment from patients
with acute or early Lyme confirmed by IFA and 80 samples of sera from patients with acute Lyme
disease.

[00275] Microarrays are validated using the following pathogens as positive controls: Borrelia burgdorferi,
Borrelia miyamotoi , Borrelia andersonii, Babesia microti, Colorado tick fever and dengue viruses
(tick- and mosquito-borne viral pathogens, respectively), and Anaplasma phagocytophilum. In addition,
multiple types of Borrelia are included to test flaB based probes and subtyping of Borrelia at the
species level. Analytical sensitivity is assessed by probit analysis with a goal for limit of detection of 1-
10 copies per mL. To evaluate reproducibility, 5 replicates near the limit of dection are performed. To
determine analytical specificity, positive samples not specifically targeted by the TickChip, including
clinically relevant bacteria and fungi (Staphylococcus, Lactobacillus, Histoplasma, and Pneumocystis),
are hybridized. The accuracy of the TickChip is evaluated relative to routine PCR, antibody, and
immunofluorescent assays.

[00276] Probit analysis of TickChip analytical sensitivity is performed using 4 common prototype tick-borne
pathogens of clinical significance: B. burgdorferi, Babesia microti, Anaplasma phagocytophilum, and
vector-borne dengue virus (mosquito) and Langat viruses (tick), with a goal sensitivity of 1-10 genome

copies per mL of sample. The lower limit of detection is first established, followed by evaluation of
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reproducibility near limits of detection, accuracy versus standard clinical testing using samples from
available clinical cohorts of tick-borne disease, and specificity using a panel of negative control
pathogens.
INTEGRATED CLINICAL LABORATORY WORKFLOW

[00277] A user-friendly multiplexed protocol with the goals of rapid turnaround time (goal 12-24 hours) and
case of handling (e.g. sample handling and processing with robotic instruments) with no loss of
sensitivity is developed through the optimization (to maintain sensitivity, accuracy, reproducibility, and
specificity at targeted levels) of primer concentrations, ratios, and cycling conditions. Internal and
external spiked controls as included in the assay. The protocol is designated a Standard Operating
Protocol (SOP) and final protocol testing is performed in a CLIA-certified laboratory (e.g., the UCSF
Clinical Microbiology Laboratory) to evaluate use of the fully validated TickChip assay for patient
care. The TickChip microarray assay is directly compared, using clinical samples harboring known
tick-borne / bloodborne pathogens, with conventional FDA-approved (e.g. 2-tier serology) and CLIA-
validated (e.g. PCR) testing for these agents.

EXAMPLE 2

[00278] Deep sequencing of randomly amplified samples from patients with acute Lyme disease was
performed. We were able to show in 3 of 4 samples detection of Borrelia sequences, with analysis of
over 100 million reads in under 10 minutes using an automated analysis computational pipeline called
SURPI (sequenced-based ultra-r-apid pathogen identification). By deep sequencing, host transcriptome
profiling by whole-exome sequencing of blood samples from 20 acute and 9 PTLDS (Post-treatment
Lyme disease syndrome) patients and matched controls at 3 serially collected timepoints (pre-treatment,
1 month post-treatment, and at 6 months follow-up) was also performed. Transcriptome analysis has
revealed a candidate set of ~20 diagnostic host response markers that may prove useful in
discriminating between patients with acute Lyme disease, resolved infection, or PTLDS, including
some previously known elements (e.g. TNF-o, IFITM2, SOCS) as well as novel, previously
undescribed response genes. These studies have revealed that a next-generation assay incorporating
both pathogen and host response markers can potentially be used to greatly enhance diagnosis of acute /
chronic Lyme disease and related illnesses.
METHODS AND RESULTS

Deep Sequencing Analysis

[00279] Deep sequencing libraries for pathogen detection were prepared from clinical samples from patients
with clinical acute Lyme disease as previously described [1,4]. Briefly, nucleic acid samples were
randomly amplified from extracted material or 16S/18S PCR amplicons digested with fragmentase.
DNA libraries for next-generation sequencing (NGS) were prepared using the Nextera kit (Illumina)
and samples were deep sequenced on an [llumina MiSeq instrument. Samples were analyzed using an

automated computational pipeline developed for pathogens by computational subtraction of host DNA

72



WO 2014/197607 PCT/US2014/040922

and alignment to pathogen-specific databases (see below). This ultra-rapid pipeline uses computational
subtraction to remove human host sequences and subsequent alignment to pathogen-specific databases
at rates that far exceed what is available in the scientific literature. Using the pipeline, we have been
able to identify Borrelia sequences in NGS data corresponding to patients with acute Lyme disease in
under10 minutes.

[00280] For host transcriptome profiling, well-established techniques RNASeq techniques were used [5] to
make deep sequencing libraries from blood samples from 20 acute and 9 PTLDS patients and matched
controls at 3 serially collected timeoints. Transcriptome analysis was carried out using the
Tophat/Cufflinks pipeline [6], and data interpretation of significantly expressed genes performed by
analysis from Ingenuity Pathways, Inc. Transcriptome analysis has revealed a candidate set of ~20
diagnostic host response markers that are useful in discriminating between patients with acute Lyme
disease, resolved infection, or PTLDS, including some previously known elements (¢.g. TNF-q,
IFITM2, SOCS) as well as novel, previously undescribed response genes.

[00281] Collectively, these studies have revealed that a next-generation assay incorporating both pathogen and
host response markers can be used to greatly enhance diagnosis of acute / chronic Lyme disease and
related illnesses.

SURPI (Sequence-based ultra-rapid pathogen identification) Computational Pipeline

[00282] SURPI is an already functional, cloud-compatible pipeline (Naccache, et al., manuscript in preparation;
abstract presented at the 2013 ASM Biodefense and Emerging Diseases Meeting —
http://www.asmbiodefense.org/index.php/final-program-pdf) (example of its use in Figures 17A-B) for
ultra-rapid pathogen identification in NGS data. SURPI uses the Sequedex algorithm [7] for initial
screening of unprocessed reads by signature peptide matching, followed by SNAP [8], a fast nucleotide
alignment tool, for computational subtraction of human host background sequences followed by in-
depth pathogen identification. Key features of this pipeline are speed, wherein analysis of 20 million
250-bp reads can be completed in under 10 minutes and accuracy comparable to commonly used
BLASTn, BOWTIE, and BWA algorithms by ROC curve analysis (Naccache, et al, manuscript in
preparation). By receiver operating characteristic (ROC) curve analysis, SNAP has comparable
sensitivity and specificity and higher speed (> ~30-times faster) than commonly used mapping
algorithms (e.g., Bowtie, BWA). Initial end-to-end benchmarking of this system on clinical samples
generating up to 100 million reads have completed in less than 1 hour. A graphical user interface (GUI),
customized reference databases, and a pathogen diagnostic scoring system for SURPI can be used in
clinical and research laboratories by technicians and lab directories.

[00283] Figure 18 depicts a sample workflow for an NGS-based diagnostic assay. (Upper) By NGS, herpes
simplex virus 1 (HSV-1) was detected in cerebrospinal fluid (CSF) from an elderly patient presenting to
the hospital with an unknown encephalitis syndrome. Sendout testing of CSF was positive for HSV-1 in
24 hr. NGS with a similar turnaround time produced 0.18% (8,307) HSV-1 reads with coverage of 60%
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of the 152 kB viral genome. (Lower) Borrelia burgdorferi sequences were detected in <24 hours by

NGS assay in a patient with unexplained fever and rash.
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functional classification of short genomic fragments with signature peptides. BMC Res Notes 5: 460.
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[00285] While the present invention has been described with reference to the specific embodiments thereof, it
should be understood by those skilled in the art that various changes may be made and equivalents may
be substituted without departing from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt a particular situation, material, composition of matter, process,
process step or steps, to the objective, spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.
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CLAIMS
WHAT IS CLAIMED I8S:
1. A method of detecting a tick-borne disease in a biological sample, the method
comprising:
(a) contacting a biological sample with an array of immobilized nucleic acid

probes, wherein the nucleic acid probes hybridize to one or more nucleic acids present in a tick-borne
disease-inducing microorganism selected from the group consisting of bacteria, protozoans, fungi
and viruses;

(b) obtaining hybridization information from said contacted array; and

(c) relating, with the aid of a computer processor, the hybridization information
to information that is related to the tick-borne disease, thereby detecting the tick-born disease at a
sensitivity of at least 90% or at a specificity of at least 90%.

2. The method of claim 1, wherein the nucleic acid probes comprises nucleotide
sequences set forth in one or more of SEQ ID NOs:3-57956.

3. The method of claim 1, further comprising sequencing at least a portion of the
biological sample.

4, The method of claim 1, wherein one or more of said nucleic acid probes hybridizes
with 16S and/or 188 ribosomal nucleic acid of the one or more tick-borne disease-inducing
microorganisms.

5. The method of claim 1, wherein the nucleic acid probes comprises from 107 to 10°,
from 10° to 107, or from 10" to 5 x 10", nucleotide sequences set forth in one or more of SEQ ID
NOs:3-57956.

6. The method of claim 1, wherein the tick-borne disease-inducing microorganism is a

Borrelia species.

7. A microchip, comprising:
(a) a substrate; and
(b) one or more polynucleotide molecules that are immobilized on or adjacent to

the substrate at a plurality of sites, wherein the one or more polynucleotide molecules hybridize to
one or more nucleic acids of tick-borne disease-inducing microorganisms comprising at least any
three of bacteria, protozoans, fungi, and viruses.

8. The microchip of claim 7, wherein the bacteria include Borrelia burgdorferi,
Anaplasma phagocytophilum/Ehrlichia, Rickettsia, Bartonella, Francisella or Leptospira.

9. The microchip of claim 7, wherein the protozoans include Babesia microti, Babesia
duncani or Toxoplasma gondii.

10. The microchip of claim 7, wherein the fungi include Candida spp or Cryptococcus

spp.
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11. The microchip of claim 7, wherein the viruses include tick-borne encephalitis virus,
dengue virus, or a virus from the Bunyaviridae family of virses.

12. The microchip of claim 7, wherein the genomic information from the tick-borne
disease-inducing microorganisms comprises sequence information of 16S and 18S ribosomal RNA of
the tick-borne disease-inducing microorganisms.

13. The microchip of claim 7, wherein the number of the one or more polynucleotide
molecules is at least 60,000.

14. The microchip of claim 7, wherein the length of each of the one or more
polynucleotide molecules is greater than 70 bp.

15. The microchip of claim 7, wherein the length of each of the one or more
polynucleotide molecules is less than 70 bp.

16. The microchip of claim 7, wherein the tick-borne disease is Lyme Disease.

17. The microchip of claim 7, wherein said tick-borne disease-inducing microorganisms
comprise bacteria, protozoans and fungi.

18. The microchip of claim 7, wherein said tick-borne disease-inducing microorganisms
comprise bacteria, protozoans and viruses.

19. The microchip of claim 7, wherein said tick-borne disease-inducing microorganisms
comprise bacteria, fungi and viruses.

20. The microchip of claim 7, wherein said tick-borne disease-inducing microorganisms
comprise protozoans, fungi and viruses.

21. The microchip of claim 7, wherein said tick-borne disease-inducing microorganisms

comprise bacteria, protozoans, fungi and viruses.

22. A microchip, comprising:
(a) a substrate; and
(b) one or more polynucleotide molecules that are immobilized on or adjacent to

the substrate at a plurality of sites, wherein the one or more polynucleotide molecules hybridize to
one or more nucleic acids of tick-borne disease-inducing microorganisms comprising at least any two
of bacteria, protozoans, fungi, and viruses, wherein said bacteria are selected from the group
consisting of Borrelia burgdorferi, Anaplasma phagocytophilum/Ehrlichia, Rickettsia, Bartonella,
Francisella or Leptospira, wherein said protozoans are selected from the group consisting of Babesia
microti, Babesia duncani or Toxoplasma gondii, wherein said fungi are selected from the group
consisting of Candida spp or Cryptococcus spp, and wherein said viruses are selected from the group
consisting of tick-borne encephalitis virus or dengue virus.
23. A method of detecting a tick-borne disease, comprising:
(a) performing pathogen detection analysis on a biological sample obtained
from a subject, wherein said biological sample comprises one or more nucleic acids;

performing host response analysis on the one or more nucleic acids; and
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relating, with the aid of a computer processor, a set of information obtained from the
pathogen detection analysis and the host response analysis to a set of control information, thereby
detecting the tick-borne disease.

24, The method of claim 1, wherein the biological sample is a blood sample.

25. The method of claim 1, further comprising RNA extraction and DNA extraction
from the biological sample.

26. The method of claim 1, further comprising RNA extraction from peripheral blood
mononuclear cells (PBMC) found in the biological sample.

27. The method of claim 1, wherein the pathogen detection analysis and the host
response analysis are done simultaneously.

28. The method of claim 1, wherein the pathogen detection analysis and the host
response analysis are done sequentially.

29. The method of claim 1, wherein the pathogen detection analysis is performed by
deep sequencing, real time polymerase chain reaction, microarray or using a microchip.

30. The method of claim 7, wherein the microchip comprises one or more
polynucleotides that hybridize to one or more tick-borne disease-inducing microorganisms.

31. The method of claim 7, wherein the microchip comprises one or more
polynucleotides that hybridize to one or more gene expressed in a host in response to infection with a
tick-borne disease-causing microoganism.

32. The method of claim 9, wherein the one or more polynucleotide molecules comprise
at least one of IFIT2, IFITM2, SOCS1, SOCS3, STATI, STAT2, IRF1, TLR1, TLR2, TLR3, TNF,
HLA-DQ, HLA-DR, and MYDSS.

33. The method of claim 7, wherein the deep sequencing comprises:
(a) obtaining sequence information of said one or more nucleic acid molecules;
(b) subtracting human genomic information from the sequence information

obtained in (a); and
(©) subsequent to subtracting said human genomic information from the
sequence information, relating the sequence information to genomic information of one or more
pathogens capable of inducing the tick-borne disease.
34. The method of claim 7 or 11, wherein the deep sequencing is performed with
Illumina HiSeq or MiSeq.
35. The method of claim 11, further comprising establishing a transcriptome of the
biological sample.
36. The method of claim 1, wherein the host response analysis is performed by deep

sequencing, real time PCR, microarray or using a microchip.
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37. The method of claim 1, wherein the information obtained from the host response
analysis comprises a differential expression level of one or more genes that are related to the tick-
borne disease.

38. The method of claim 15, wherein the differential expression level of said one or
more genes is measured for PBMC found in the biological sample.

39. The method of claim 1, wherein the pathogen detection analysis allows direct
detection of all bacteria species of Borrelia.

40. The method of claim 1, wherein the pathogen detection analysis allows direct
detection of all virus species of Bunyaviridae.

41. The method of claim 1, wherein the subject has acute or chronic tick-borne disease.

42. The method of claim 1, wherein no tick-borne related pathogen can be detected in
the biological sample.

43. The method of claim 1, wherein the pathogen detection analysis is based on the
sequence information of 16S and 18S ribosomal RNA of one or more pathogens capable of inducing
the tick-borne disease.

44. The method of claim 1, wherein said detecting the tick-borne disease is at a
sensitivity of at least 90% and at a specificity of at least 90%.

45. A method of detecting a tick-borne disease at a sensitivity of at least 90% and a
specificity of at least 90%.

46. A method of detecting a tick-borne disease based on the sequence information of
16S and 18S ribosomal RNA of one or more pathogens capable of inducing the tick-borne disease at

a sensitivity of at least 90% or at a specificity of at least 90%.

78



WO 2014/197607 PCT/US2014/040922

1/78

_______
-
-

«*”" ammme

-t e mmm=.
-
- -
- -

FIG. 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

2/78

¢ Ol

910€9€00°LGY| €20€¥01L00°0 0'8ZLOLL | JowQZILOL'SNHIA| 081 2UO[D dlPIYIP WNIPUISOID 161688801 16 LOL
/6996902565 | 6590£2000°0 0'€GEPbZ| BWOLLOL'SNHIA| 9l¢ WOl ejenuue eudjidyL 94 z9zovyee 16 LOL
16GLEG0LG GO | €878790000 0/9¥89| J8WOL:LOL:SNHIA oby 89M 'ds elseqeg o4 1£19GGzy 16 101
11/6220L'89%| €0¥29¥100°0 0'LOVYSL | JowQL:LOLSNHIA €eZl S8l slued eisageg 6961690¢ 16 LOL
L11G590¥2'¥1G| 628€80L00°0 O'LEVYLL| JowQLLOLSNHIA Gey 89M 'ds eiseqeg o4 1£19G6Gzy 16 LOL
L1Z11G1€5°92S| S8€£€9000°0 0'€/899| JWOLLOL'SNHIA| €Lzl uehs eulwabiq elsageg 00.508€€€ 16 LOL
1GL6G86Y LYS| 180€€8000 0 0'/G6/8| J8w0/:LOL:SNYHIA plLGPU 04 810662671 oA LOL
16.¥0062€'GYS| 6818690000 0GLLEL| JBWOLLOLSNHIA|LZY ©lejos! eulwablq elsaqeg o ¥6686.671 16 LOL
£0€966502'89S | 9700L0L000 0'1¥9901L | JowQZ:LOL'SNHIA| 0SY ©¥elos! luedunp eisageg 24 96€9¢ySLe 16 LOL
8991692/6°'G59| 6£62.£000°0 0'G/€6E| WO LOL:SNHIN|6GZL @dAjousb Inba euajBYL 94 0Z866EY6L 16 LOL
9/2£98.€8°189( 1206060000 008656 | WO LOL:SNHIA ¢ Slued sjued elsegqeq 919zS0y. 16 LOL
80850£698'22.| 6¥9.1¥2000°0 0/€68.| JWOLLOLSNHIA €.¢ 89Y 'ds eiseqeg |¢l9sGzy 16 101
€.¥8¥2G. 82/, | 6952.90000 0°0L0LL| JBWOL:ILDLISNYHIA LILGHIU D4 €0066.671 9A LOL
GLE0.EC09'LY8| 611£69200°0 0'2/e¥8z| JowQLLOLSNHIA 69 89M 'ds eiseqeg oJ 1£19GGzy 16 101
9/6€02¥8.°L/8| €252890000 01902, | 48w LDLISNYHIA PILGIU 04 96686/671 oA LOL
11¥91902'8¢6| 1901221000 0'66LYeL | JowQL LOL'SNHIA| €22l @dAjousb Inba eudjBYL 02866EY6L 1B LOL
99/G16SE6'GY6| 919940000 0'6¥26¥ | 4OWOLLOL:SNHIA Gy S8l Boslw eisegeqd 21 0656661 16 101
e.¥SE1L0S'GY0L | 96686£€00°0 0'2988G¢ [ JowQ:LOL:'SNHIA ovy 89M 'ds eiseqeqg |gL96GZy 16 LOL
GeLoogyLell| 1LL0L¥9000°0 0'81L€89| JBWOLLOL'SNHINA ZlLS#AU 24 8¥9GL1¥90E oA LOL
9¥6512Se 1611 | 2#028¥000°0 022hLS| BWOLLOL'SNHIA|LYY Slejos! eulwablq elsaqeg 94 £L066/671 10 LOL
2G168€01°0€81 | 2818262000 0'69YvLe | JowQLiLOLSNHIA /8 89) ‘ds eisaqeqg 0J 1€19GGzy 16 LOL
v/€G¥G2 66801 | 12€522¥00°0 09119y | JowQL:LOLSNHIA 8/ 89Y 'ds eiseqeg oJ 1£19GGzy 16 101
anjeA a109G-Z| anjepA WLION| anjep mey adA)

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922

3/78

TickChip Validation
Babesia microti Borrelia burgdorferi

104 103 102 10" 100 105 104 103 102

42 Babesia Probes—>

0.8%

0%

+ serial spiked-in dilutions of Babesia microti or Borrelia burgdorferi
» specific detection at dilutions down to 1 genome/mL

B

Borrelia burgdorferi (spiked in 100% specificity, 100 sensitivity
human blood)

Babesia microti (spiked in 100% specificity, 100 sensitivity
hamster blood)

Anaplasma phagocytophilum 100% specificity, <100 sensitivity
(spiked into human blood)

Human negative controls Provide baseline signal for
samples

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922
4/78
Input Data
100
1/02 1/12 1/06 118
Processor Interface DIZSiucte
A A 11 A
Y Y Y
A A Bus A
. 4 4 4
Mermo Database_ Output
ry Storage Device Device
114 /
104 \ 108 ™N\-120
116  /
Output Data
FIG. 4

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

5/78

G Ol

sisoubelq paroidw|

!

(Buibuanbag uonelsusn)-1xaN)
Buiouanbag desaQ

slayJew }soy Jo uolneoluapi VNQJ |eusloeq jo
pue Buiyoid swoyduosuel | uonRdB}ep - YOd S81L/S9L VNYW [BJIA pue YNY
uopelos! YNyW (poojq 10 YNYW [eusjoeq Jo uoRdele(Q
pue (OWEd) uonoesxe YNY 9/0ym) uonoesxs YNd (poojq sjoym) uonoesxs YN
JISNOJS3d ISOH NOIID3JI30d NI90HIVd  NOIID31I3d NIO9OHIVd
mwm_mw__u

aWAT 21u0Iyd R 8Inde yum syusaied woul seidwes poolg

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

6/78

(4noy | - senuIw g Inogey) @ mu_n_

auljadid 144N
(senuiw G uey) ss9|)
xapanbas / J¥NS
Alquiasse Binuoo oAou a(g
A JuegUIO)
(syeem 0} sAep) saseqejep dljioads-uaboyred o} ublly
0eusog A

[euonendwon \

awouab uewny ubiy

A

awoyduosuel; uewny ubiy

A

payoleWUN pue YN YJ/0lW uewnH

A

VN ‘oW uewny C@__<

<

0

18}

a|l} s}nsal Buiouanbas pala)|i4

A

Buiwwiy ‘Buusyy ‘Buipodleqeq

A

/ a|l} s}nsal Buouanbas mey

uo139939g uaboyjed 104
auljadid sanewuojuiolg buiouanbag dasqg

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

7/78

WO 2014/197607

L Ol

Ayoyoeds %,66< (%G2) (0002) (W 001/0Z/1)
JOAIBS 9109 $9 B U0 passadnld saouanbas |eusjoeg + [elIA + UewnH

llw 00l

-0
MO . m ///M
zon m_/ ”.MWW
zonmogm|  — ”m//
mc_EwAMW%

i
pue |eusyoeq Auspl 00sy
OM UBD ||oM MOH

Aiayisusg @ paads

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607

8/78

Direct Pathogen Detection
by Deep Sequencing

SNAP Analysis

PCT/US2014/040922

SNAP human background filtering (2 minutes)

»
_5 2.57 2,005,189
E 2.0 1574488 22901 4 493 746
c
= d
o
S ned
5 054 |
o
: S s N
g O 1 1 1 1
Z Patient 1 2 3 4
[ Total reads
Reads after
SNAP filtering
SNAP to bacteria (1_minute)
Sample Gl Name % ldentity Region
Patient 1| AE000790 Borrelia burgdorferi B31 plasmid Ip54, 100 27865-27938
complete sequence
Patient 2|CPo02261|  BOrrelia burgdorfer 297 plasmid 100 | 16403-16330
297 cp32-5, complete sequence
CP002312 Borrelia burgdorferi JD1, complete 99.3  |452007-452148
genome
Patient 3|CP001565| orrelia burgdorferi Bol26 plasmid 11 4q | 99799 99605
Bol26_cp32-12, complete sequence
Patient 4 No hits fo Borrelia burgdorferi

FIG. 8

SUBSTITUTE SHEET (RULE 26)




WO 2014/197607

Magnitude of Bottleneck is Dependent on
Clinical Sample Type

elsoeg

uewnH

80.7%

[BJIA

9/78

PCT/US2014/040922

© N\

1.8%

NN

67.3%

N
MIHinnnt

Stool

passadoidald

o

06\‘

[BJIA ZN

NN

elsoeg

NN\

N
[c3$

SN

uewnH 2

Serum

passadoidald

(2]
oy,

[eJIn 6,
o

FIG. 9

o>,

els)oeg 2N

NN
NN

31.5%

uewnH

passadoidald

Respiratory

[BJIA

elsjoeg

uewnH

A

Tissue

7.5% 6.6% 6.5%

passadoidald

100%

75%

50%
25%

speay passaooudald jo %

SUBSTITUTE SHEET (RULE 26)

0%



WO 2014/197607 PCT/US2014/040922
10/78
URPI Pipline
(Ultra Rapid Pathogen Identification)
Raw NGS
Read Data
0 4
LS Sequedex (aa) | (+)
. g toviral,  f----mmmmm-- 1----
< S bacterial dbs L
= b
ZV _ P
- l Preprocessing P
SNAP (nt) to P
human db b
2 ) | L
3 Ly
< SNAP (nt)to | (+) | BACTERIAL |
i bacterialdb [™7" ID L =
= . | O
3 () i | <
(al Y ¢ i ™
o SNAP (nt) and =
& | | RAPSearch (aa) [Ty  VIRAL |5 &
9 to viral db ID | 2
n ] 5
94 18
+) | omHER | i|E
+ i
SNAP (N to 1 2= > PATHOGEN -4 | &
NT .
ID :
) 2 |
s\%eelal,,
¥ ¥ ¥
De novo Seed-based
contig contig
assembly assembly

GENOME ASSEMBLY / PATHOGEN DISCOVERY

F

SUBSTITUTE SHEET

1IG. 10

(RULE 26)



PCT/US2014/040922

WO 2014/197607

11/78

Juswubisse apou onausabojAyd

yoleoas
alnjeubis

sewel} 9
ul sjejsuel)

Vil Ol

<
Y

sJowy| ainjeubis
a)esouob

- -

S

il N
il Yy

-
N - - ” U

gp uiejoud

peal
Buiouanbas desp

xopoanboag

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

12/78

diLl Old

aouanbas aoualsjal

» e

o E T 1 -

(~ |
|
a|ge) ysey ajeisuab spaos :c..A
\\\\\\\ - lllllll
s\\ | 11/ L -
4 n AN N ~
1 1 [ Y Spoas Spess ju -S,
] i Buiyojew puiy
\} \\
\ } . \\\\\
L peal Buousnbas doap
| | [ |
Y
(\

qp apiosjRNu

dVNS

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

13/78

Ol "Old

juswubije 10} Joqeyd|e ee paonpal
> AT O'NT'A UM

>

AMA LI'S dHD OV

-—
sawel) 9

ul sjejsuel)

et e 9ZIS pods
4 [ ] II
\s\ ™ /z Ee -9
N\ L] fa
; P ——
OO e
S s I
Ill llllllll \\\\ \}
N~
gp uiejoud

peal
< Buiouanbas desp

Y21eaSdv

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

14/78

WO 2014/197607

¢l Ol

xapanbag
I yaseasdvy
= — x1SV1g
W = %0 -_—
€1:22:0 = 40

00:1¥:0
" =000 S”omw/\_/_\ 14 $2
. e -

00020 —— —_— 00.0v:S)

-l \_V-
T €€:80:6¢ -1y Q¥
_—

— \-E 2.

00:02:89
shep 7| skep gz

sJaubl|y p1oy oulwy
1930 0} aAlje|9y xapanbag jo paadg

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

15/78

WO 2014/197607

31LMmod abuel a|qeno|d Jo apISINO ¥

dVNS
uLsvig

| -1y 0
OO | -
— L
“” 9
T
1
1
“Lcm_
—_— 1
] —— —
Y +) wvn.wm/\oo oo”t\ﬁE gl

(9nu) gq |eJIN<«—|BlLI9)oRg<«—UBWNH
0} paadg Buiddey J¥NS

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

16/78

¢l00 8000 000
| | |

vl Ol

(uLSv19 ‘Zenmog ‘vmg)

ulsvig \

abuel 9Oy JILMOg

o0l

abuel H0Y YMg

(Ayoyioads-1) Yd4

s

(AjApiues)

sJtaubijessiaddew Jie-ayj)-jJo-03e})s ‘SA J¥NS SOAIND HOY ddl
0 2100 800°0 ¥00°0 0
! G/6 I I I I I I 0
—-0'86 L 02
ulsviga B
- G'86 gp-01L] L OF
dVNS i
. abues D0y JILMO4
-0'66
| 66 abues 90Y YM4
L 001 N ——0——— 17

oLp vipzip 8P

(oa11s u pojeisusb speau [elIA YGZ + [elid)oeq %6z + uewiny uoljjiw L)

FWONTO NVININH OL LNJFNNODITV

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922

17178

SOCS3-Suppressor of cytokine signaling 3

400

300 N

FPKM

200

100

Experimental Control

In fold change = 1.43
p-value = 0.0004

FIG. 15

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922

18/78
Category Gene Fold Change
Immune Response/pathogen IFIT2 +13.3
Immune Response/pathogen IFITM2 +3.0
JAK/ STAT cascade SOCS1, SOCS3 +2.7
JAK/ STAT cascade STAT1/2 +4.0
Signal transduction/transcription IRF1 +2.6
Signaling pathway TLR1, TLR2, TLR3 +2.4
Signaling pathway TNF ~+10
MHC Class |l HLA-DQ and HLA-DR +6
Enzyme Modulator MYD88

FIG. 16

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

19/78

V.1 Ol

000
00°0000¢
0000007
00°00009
00°00008
00°00000}
00°0000c}
00°0000%1
00°00009}
00°00008}
00°00000¢

SJUN0YD YNY |elIA dbeiaAy

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

20/78

WO 2014/197607

d/1 9ld

19°0 8C'¢ €9/ | enbusg

161 08'61 I IN 4HDD
09l I 1 4HDD

¢6'Le ¢ yediN
196 Z YediN

160
9.°¢
81°0G8¢
0c6l

.. e

- pos 5

Sldues pajosjuiun

passaldx3y sauar)

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

8l 'Old

ge| yoseasal ul (+) YDOd elpuiog :ob)/nb| (-) Allajoealolas aseasip awAT aynoe 1o sonsoubelq 1sen 0} Buisa) Jnopuss,

uiw g sinoy g sinoy Z|

yoyew 9,001 ‘speal pajelauab speal (eurwnp) Areaqi) , besniL "ainsodxa »on Jo AIojsiy

LaLopbing eijaiiog < dq 0oL x| uolw g9 dwe wopuel pue uondeIXd pIoe 29y "IN ‘eJowneg
(91=U) %92000°0 ‘uni bagiy | d1g[oNu |80} ‘poolq ajoym i 00g ul O1UIO € Je ussS ,ysel
SISATVNY IddNS ONION3INO3S ONIISS300dd pue JaAd) Bunuasaid juaned

21/78

WO 2014/197607

SISONOVIA TVII3LOVvE

Juw/sa1dod g0LXG L ‘(+)d0d LASH ‘SINOH 2~ ul (Jodsuel sjdwes Yym) sjnsa.
paJlaplo sawi]-eay ‘YNQ z/1 9dAL ‘snua xejdwig sadiaH 1o} sonsoubel 1seny 03 bunse) Jnopuss,

uiw Q| sinoy /| sinoy 9

abelanod swouab pajelauab speal (uooigny) Areiqi| y xedniyL (sayAooydwA| 9,z8)

%09 ‘speal |-ASH || dq 0Gezx| uol|jiw 0z < uopedyiidwe wopue <] TW/SIIBO 088=Jun0d DGM 48D
(£0€'8=U) %810 ‘uns bagiy | wr zz'0 Joyy ‘480 I 06¢ «Siiljeydasua umouyun

SISATVNY IdANS ONION3IND3S ONISS3O0ud yym Bunuasaid jusnyed

SISONOVIA TVAIA

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922
22/78
Input Data
100
1/02 1/12 1/06 118
Processor Interface Dlg\eiuc:e
A A 11 A
Y Y Y
A A Bus A
. 4 4 4
Database Output
Memory Storage Device Device
114 /
104 \ 108 ™N\-120
116  /
Output Data
FIG. 19

SUBSTITUTE SHEET (RULE 26)



WO 2014/197607 PCT/US2014/040922

23/78

Blood samples from patients with Lyme
disease and other tick-borne illness

PATHOGEN DETECTION
RNA extraction (whole blood)
Dectection of baterial mMRNA or rRNA
(16S/188S, flaB RT-PCR) and viral RNA/DNA

TickChip
Microarray
analysis

Y

Improved Diagnosis

FIG. 20

SUBSTITUTE SHEET (RULE 26)






PCT/US2014/040922

WO 2014/197607

25/78

¢¢ Ol

axl
_

auab YNYJ S9| Lapopbing eljaiiog |'626€01L YN

I I e
—> -«
¥-S91-ued _H_ _H_ 4-S9|-ued
N [ ]

¥y-ouloads-elaiiog _H_

[ ]

SUBSTITUTE SHEET (RULE 26)



000000000000000000000000000000




PCT/US2014/040922

WO 2014/197607

2778

V¢ Ol

18 spo-|ented-suab-ge|j-uljjsbe-Oyg-ulejs-IISwIay-e1ja.l0g-uonoeixs 6/...6GAV<

OLVVYOVYVLIOVLLIVIOVOVOVOVIOVVOLVYVYVLLLYVYVOOVVYOVOIOVVYOVVYVOLLVLLLIVVVIVIOOOVYVYY
79 Spo-lened-susb-gej-uljjebel-Oy g-ules-liswisy-e1ja1i0g-uonoenxs 6/ //6GAV<

VVVOLVVOVVYLIOVLIVIOVOVOVOVIOVVYOIVVYVLLIVVVOOVVYOVOVVOVYVOLIVILIIVVVIVIOOD
18 Spo-|lened-susb-geji-uljjebel-Oyg-ules-liswiay-elja1i0g-uonoenxs 6/ //6GAV<

YVOVYVYVYOLVYVOVVLIOVIIVIOVOVOVYOVLIOVVYOLYVYVLLIVYYOOVVOVOVVYOVVYVOLLVLLLIVVYVIVL
06 Spo-|lened-susb-gej-uljjebel-Oyg-ules-lIswisy-e1ja1i0g-uonoenxs 6/ //6GAV<

110VVOVVYVOLVYVOVYLIOVLIVIOVOVOVOVLIOVVYOLYVYVYLLIVVYVOOVYOVOVVOVVYVOLLVILLIVVY
€6 Spo-lened-susb-geji-uljjebel-Oyg-ules-lIswisy-elja1i0g-uonoenxs 6/ //6GAV<

1091 10VVOVYVYVYOLVYOVYVIOVLIVIOVOVOVOVIOVYOLVYVLLIVYVOOVVYOVOVVYOVVYYOLIVLILLIL
06 Spo-lened-susb-gej-uljjebel-Oyg-ules-lIswisy-elja1i0g-uonoenxs 6/ //6GAV<

OVVVYOLLV1111VVVIVIOOOVVYYOLOOVIVYVYOVLDLLIOOOVIOLOLIVLIIVOOOOVLIIVYVOLO1IVYLL
Q¢ spo-9)9|dwod-susb-uljjabe|i-l1eIsauo|-elje10g-uonoeXs 9| /99 AV<

1VVOLLIVVVYOOVVYOVOVVOVVYYOLLVLLLIVYVIVIOOOVYVILOOVIVVYVYOVLOLLOO9OVYOLO1IVLIY
.G Spo-9)9|dwod-susb-uljjabe|i-l1eisauol-eljeli0g-uonoenxs 9| /99 AV<

VOVVOVOVLOVVYOLYVYOLLIVVVYOOVYOVYOVYOVVYVYOLIVILIIVVYVIVIOOOVYVIOLOOVLIVVYVYOVLOL
0/, Spo-e)9|dwod-susb-uljjabe|i-lueisauol-eleli0g-uonoenxs 9| /99 AV<

1VIVOVVYOVOVLOVVYOLYVYOLLIVVVYOOVYOVYOVVYIOVVYVOLIVILIIVVYVIVIOOOVVYVILOOVIVVYVYOY
¢/ spo-e)9|dwod-susb-uljjabe|i-lueisauol-elje10g-uonoexs 9| /99 AV<

09 LIVIVOVYVYOVOVLIOVVYOLVYVYOLLIVYVYOOVVYOVIVVYOVVYVOLIVIIIIVVYVIVIOOOVYYOLOOVIVY
9/ Spo-e)9|dwod-susb-uljjabe|i-leisauol-elel0g-uonoexs 9| /99 AV<

V11991 IVIVOVVOVOVLIOVYOLYVOLLIVYVOOVVOVOVYOVVYVOIOLIVILIIVVVIVIOOOVYVIOLOOV
6. Spo-9)9|dwod-susb-uljjabe|i-lueisauol-elel0g-uonoexs 9| /99 AV<

VVOVLLIODLIVIVOVVOVOVIOVYOIVVYOLLIVVVOOVYVOVOVVYOVVYVOLLVIL L IVVVIVLOOOVYVYOL
29 Spo-o)9|dwod-susb-uljjabe|i-lueisauol-elel0g-uonoexs 9| /99 AV<

VOLVVOVL1IO91IVIVOVYOVOVLOVYOLVVOLLIVYVOOVVOVIOVVIOVYVOLIVLLIIVVVIVIOOOVY
GgQ Spo-o)9|dwod-susb-uljjabe|i-lueisauol-ele10g-uonoexs 9| /99 AV<

OOVVOLVVYOVLLIOOLIVIVOVVYOVYOVLIOVVYOLYVYOLLIVYYOOVYOVYOVYOVYVOLIVILIIIVYVIVIOO
99 Spo-9)9|dwod-susb-uljjabe|i-l1eIsauol-ele10g-uonoeXs 9| /99 AV<

OVVOOVVOLVVOVLIOODLIVIVOVVOVOVLOVYOLIVYOLLIVVVOOVVOVOVVYOVVYVOLIVILIIIVVVIY
16 Spo-9)9|dwoo-susb-uljjabe|-1Ie}sauo|-e1ja.log-uonoeixs 9l /99| AV<

O110VVOOVVYOLYVYOVLIOOLIVIVOVVOVOVIOVVYOLYVOLLIVYVOOVYVYOVOVYOVVYVILIVLLLIVY
¥6 Spo-o)9|dwod-susb-uljjabe|i-lueIsauol-elje10g-uonoexs 9| /99 AV<

OVOVVYOLIO9VIIL09909OVVILLOIOOVVOVOOLODLLLL1IOIVYVIOLLIOIVVIOVVYOLOLLLIVIVVL

vy spo-9)9|dwoo-susb-uljjabe|-11e}sauo|-elja.log-uonoeixs gl /99| AV<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A.”—C OOV \vAZARD B 1OVVOLVVVLLIVVYVOOVVOVIVVYOVVVOLIVLLLIVVVIVIOOOVVYVOLLOVIVVYVOVLILLOO9VIIOO

28/78

29 Spo- _m_tma auab- -gejl- C___mmm_h_ -g-V-uledis-liIswisy-elaliog-uoijoeiixs 66/ /.6GAV<

OVOLLIVIVOVIOOIVVIOO1DIVVIOLIO109O 1L LOVVOVYVOLVVOVVLIOVLIVIOVVVOVOVIOVVYOLVYY
¥Z1~ Spo-lened-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIBY-BI[84i0g-UOORIXS 66/./6CAV<

OVIVOVVYVIOOLLOVILIOIVIVVIOOIYVO11D1090IVYIVLLIOIVVLIVVIOLO1IVVIIODODD1DDVVO
996G spo-jeied-suab-ge|j-uljjsbe-z-My 1-Ule)s-IISWIay-BI1|8.10g-UooRIXS 66/ .L6SAV<
OOVOVIVOVYVYVIOLLOVILOIVIVVIIOIVOLIDIODIOVVIOVLIOIVVLIVVOILOLIVVILIOODODD 199
1 /G Spo-|enued-susb-geji-uljebe-z-yy1-ules-lISWISY-BI|8.10g-UONORNXS 66/.L6GAV<
91999OVOVIVOVVYVIOLIOVILOIVIVVIOODIVOL1ID1D9DIVVYIOVLIOIVVIIVVIO1O1IVVIIODODDD
$/G Spo-|enued-susb-ge|j-uljjebe|i-z-My1-UlBiS-IISWIaY-.I[2110g-UCORIXS 66/L.L6SAV<
1VOOVIVVIOLVYVVOLVOVOVLLIOVVIOVILIVVYOLIVVVIOLIVIOL1IOOVOVIVOVIODILVOVILIVIVO
Ggl spo-jeied-suab-ge|j-uljjabe-qyAN-Ulels-lISWIsy-.1j8110g-UoloBIXS 6/ .6GAV<
OV1IVVIOLO9D9DOVIIVOLODLIVOOVIOVVYILVVYVYO LVOVIOVLLOVVOOVO LIVVVO LIVYVOLIVIOLI1O9OV
$0Z Spo-|ented-susb-ge-uljjebe|-qyA-UIRAS-ISLLISY-BI|.10g-UONORNXS 16/ .6GAV<
OVVIOVLIVYVIO1l099VILVO L0911 1IVOOVIOVVYILVVYVOLYOVIVLLOVYIOVOLIVVVOLIVYVYOLIVIOLL
10z Spo-|ented-susb-ge-uljjebe|)-qyA-UlRS-IISLLISY-BI|.10g-UONORNXS 16/ /6GAV<
VYVIOOVVIOVLYVIO1O099VIIVOLIOD1IVOOVIOVVYIIVVVYOLYOVIVLIOVYIOVOLIVVVO LIVVVOLl1VL
01LZ Spo-lented-susb-ge-uljjebe|-qyA-UlBAS-lISLLISY-BI|8.10g-UONORNXD 16/ .6GAV<
1VYVVOOVOVVYVILVOLOVVIOOIVVOVLIVIOOLOOVVOVIVOVYVIOLIOVIOLIOIVIVVIOOIVOLIOL
909 spo-jeied-suab-ge|j-uljjebe-qyAN-Ules-lISWIsy-.1j8110g-UoloBIXS 6/ .6GAV<

11 01VVVOOVOVVYVIOLYOLOVVYIOOIVVOVLIIVIODIOOVVYVOVIVOVYVIOOLLIOVILIOIVIVVIOO1IVOL
609 spo-jeied-suab-ge|j-uljjabe-qyAN-Ules-lISWIsy-.1j8110g-UoloeIXS 6/ .6GAV<

OO LIVOOVIOVVYILVYVYOLYOVIOVLLOVVYIOVO LLVVVOLIVVYVIOLIVIOL I DDOVOVIOVOVIOILVOVILLY
Qg1 spo-jeied-suab-ge|j-uljjabe-qyAN-Ules-IISWIsy-.1|8110g-UoNoBIXS 16/ /6GAV<
OVOVLIOVVOLIVVVLLIVVVOOVYOVIOVVYOVVYVOLIVIL I IVVVIVIOOOVVVOLLOVIVVYVOVLIOLIO9DD
99 spo-|ened-susb-gej-uljjebel-Oyg-ules-lIswisy-elje1i0g-uonoenxs 6/ //6GAV<

VOVOVOVLIOVYOLVYVYVLLIVVVOOVYOVOVVYIOVVVOLLVIL L IVVVIVIOOOVYVOLLOVIVVYVOVLOLL
69 Spo-lened-susb-gej-uljjebel-Oyg-ules-lIswisy-e1ja1i0g-uonoenxs 6/ //6GAV<

V19OVOVOVOVIOVYOIVVVLLIVVVOOVYOVIVYVOVYVIOLIVLILIIVVVIVIOOOVVYVILLOVIVVYVOVL
Z/ Spo-lenied-susb-geji-uljebel-Oyg-ules-liswisy-elja1i0g-uonoenxs 6/ //6GAV<

VLIVIOVOVOVOVIOVVOLVYVYVLLIVYVOOVVYOVOVVYOVYVOLIVLILLIVYVIVIOOOVVYVYIOLLOVIVYY
G/ Spo-lened-susb-geji-uljjobel-Oyg-ules-lIswisy-e1ja1i0g-uonoenxs 6/ //6GAV<

V1OVLIIVIOVOVOVOVLIOVVYOLYVYVYLLIVVVYOOVVOVOVVYOVVYVYOLLVYLLLIVYVIVIOOOVYVOLLOVL
Q/ spo-lened-susb-geji-uljjebel-Oyg-ules-liswisy-elja1i0g-uonoenxs 6/ //6GAV<

VOVVL1OVLIVIOVOVOVOVIOVVOLVVVYLLIVVVOOVVOVIVVYOVVYVOLIVLILLIVYVIVIOOOVYVOLL

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

29/78

av¢ Old

69¢ spo-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAIL-BI[8110g-UOIORIXS | 9609 AY<

1YVO1910911VVIOOVYOLYOOVILYYVIOLOOVIOIVIOLOVOVOLIVIVOOLVILLIOOVYOVIOLYOD L
9/¢ spo-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAIL-BI[8110g-UOIORIXS | 9609V <

LIVIVVO1910911VVIOVYOLYOOVILVYYVYIOL1O9OVIOIVIOLIOVOVYOLIVIVOOLVIL1IIOVYIOVILY
19¢ Spo-818|dwod-auab-gej-uljjabeli-qi9y 4-9)e|0SI-I0joWRAIW-BI21I0gG-UOIORIXS | 86109AY<

V109VOOLVLLIVIVYOLOLOD11YVOOVYOLYOOVILYYYIOLOOVLIO YOOI OVOVOLLIVOVOOLVYIL
L6E SpPo-818|dwod-auab-gej-uljjabeli-qi9y 4-91e|0SI-I0joWrAIW-BI2LI0G-UOIOBIXS | 86109AY<

OLVYVLOOVOOLVLLIVIVVYOL1D10D11VVYIOVVYOLYOOVILYYYIOLOOVIOIVIOLOVOVILIVOVOO L
v6& Spo-019|dwod-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAIL-BI[8110g-UOI0RIXS | 9609 AY<

91191VVIOOVIOLVILIVIVVO1O10911VVIOVYOLYOOVILYVYVIOLOOVIOIVIDLIOVOVOLIVIVY
16§ Spo-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAlL-.I[8110g-UoI0RXS | 96709 AY<

YWOOLLOLVVLIOOVIOLVLLIVIVYOLO L1091 IVYOOVYOLYOOVILYYYIOLOOVLIOLVIOLOVOVOLL
001 Spa-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAlL-.I[8110g-UOI0RIXS | 9609 AY<

OLVVYVOOLLOLIVVIOOVIOLVLLIVIVYOL1D 1091 IVYIOVYOLYOOVILYYVYIOLOOVLIO YOOI OVOY
coy Spo-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAlL-.I[8110g-UOI0RIXS | 9609V <

11L1DIVYVOOLIOIVVYIOOVOOLVLILIVIVYILD1091IVYIOVYOLYOOVIOLYVVIOLOOVIOIVIODLD
901 Spo-019|dwoo-susb-gej-uljjabe|-qiy9y 4-01e|0sI-0jowRAIL-BI[8110g-UOIORIXS | 9609 AY<

OO1VLLIVIVYOL1910911VVYIOVYOLYOOVILYVYYIOLOOVLIOLYIOLOVOVOLIVIOVOOLYILLOOVY
99¢ spo-019|dwoo-susb-gey-uljjabe|-qiy9y 4-01e|0sI-I0jowRAIL-BI[8110g-UOIORIXS | 9609 AY<

VVOLLOVIVYVYOVLOLLOOOVIOILOLLOOOVOVLIVYVYOLOOLIVVLIYYYYVYOOLOOL1OLOOOIVIOO
9} spo-eined-susb-geyj-uiljabey-z-Yy7-ule)s-IISwisy-Ll|a110g-UoijoeIXs 66/ L6GAV<

OOVVYVOLLOVIVYVOVYLOLLODOVIOILOLIOOOVOVLLYYYOLOOLYVLIVYYYYOOL09L1O19991Y
61 Spo-leied-susb-geyj-uiljabey-z-yy1-uleis-IISwisy-Ll|a110g-Uoijoenxs 66/.L6GAV<

1V1099VVYVYILLOVIVYVOVLOL1099VII0 191 LOOOVOVLIVYVYILOOLVVLIVYYYYOOL0911919
¢z spo-eied-suab-geyj-ull[abey-z-yy1-uleis-IISwisy-Ll|a110g-Uoijoenxs 66/ L6GAV<

LVLLLIVVYVIVLIOO9OVYVOLLOVIVVYYOVLOLLIO9OVIOI1O L1 O9OOVOVLIVYVOLOOLVYLIVYVYVYYO
Z¢~ spo-eiJed-suab-geyi-uljjebe)i-z-yy1-Uleis-IISWIay-.I|8110g-UoIORIXS 66/ /6GAV<

VOLLVLLLIVVYVIVLIO9OVYYOLLOVIVYVOVLOL1IO99VIOI1OL1O9OVOVLIVYVYIOLODIVVLIVVY
ce spo-leiJed-suab-geji-uljjebe)i-z-yy1-Ules-IISWIay-.I|8110g-UoIORIXS 66/ /6GAV<

OVVYVOLLVLLLIVVVIVLIOOOVYVYILLOVIVYVOVLOL 1099VIII 191 1ODOVOVLIVYYILIOOLVVLL
8¢ spo-{eined-suab-geyj-ull[abey-z-Yy7-ule)s-IISwisy-Ll|a110g-UoijoeIXs 66/ .L6GAV<

VVYVYLLLIYYYOOVVOVYOVVYOVVYVOLLYLLLIVYVLIVIOOOVYYILLOVIVYVYOVLOL1099VYOJ0.191199
9G spo-eined-susb-geyj-ull[abey-z-yy7-ule)s-IISwisy-Ll|a110g-UoijoeIXs 66/ L6GAV<

VOLYWYVLLLIVYVOOVYYOVOVYOVYVOLIVLLLLYVYVIVIOOOVYVYOLLOVLVYYOVLOL10O9VIOII101
6G Spo-eied-susb-geyj-ull[abey-z-yy1-uleis-IISwisy-Ll|a110g-Uoijoenxs 66/ .L6GAV<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)) g¥z 'ol4

30/78

OVYVOVVYVYOLYVYOVYVLOVLIVIOVYVOVOVLIOVYO LYYV LIVVOOOVYOVOVYOVYYOLLIVL L LIVVVLIY
16 Spo-leued-auab-geyj-ulabel-|-g0 1-01e|0SI-0.1eILIN}-BI9II0G-UOIORIXS QZIVEBAY<

9110VVOVVYYOLYVOVYLOVLLIVIOVVYVYOVOVLOVYO LVYVVLLIVVOOOVYOVOVVOVVYVILIVLILLIVY
v6 Spo-lenued-suab-gej-uljiabey- | -g9) | -01e|0SI-o.jedln}-el|a110g-uoioelXs 9ZorEEAY<

1YVOVLIVLOD LYYVYVYOVLYOVYYYOLLLOVOLOLVIVYLOO1YOLIVIOVIOVYOVLLOLVYYL19VDOI1D
798G spo-|eued-susb-gey-uljjabej)- | -g9 L -9)e|0SI-9.)edlIN}-.l[8.110g-UoOBNXS §Z9TE6AY<

OVVYLOOLVVOVLLIVLOOIYYVYVOVLYOVYYOLLLOVOLOLVIVYLIOO1VOLIVIOVIOVYOVLLIOIVYLL
065 Spo-|elued-susb-gej-uljjabej)- | -g9 L -9)e|0SI-9.]edliN}-.l[8.110g-UooBNXS §Z9rE6AY<

VL11V1O91VVYYYOVIVOVYYVOLLLOVOLOLVIVVLIOO YO LIVIOVLOVYOVLLO VY11 OVOOLOLLVY
089G spo-|elued-suab-gey-uljjabej)- | -g9 L -9)e|0SI-9.]edlIN}-.l[8.110g-UooBNXS §Z9rEEAY<

V1VOVLO91VYV1O91019VILLIO1I9 11 OVVYOVYYOLYVYOVVYLOVLIVIOVYVYOVOVLIOVYOLVYYYLLLY
6Ll Spo-enJed-susb-gejs-ullebe)-g| zyD-9e|0sI-liayed-e1[8110g-uonornxa 6] 9rEEAY<

OLLVIVOVIOOIVVYLIOOLO19OVOLLIO1091L LOVVYOVYYOIYVYOVVLOVLIVIOVYVOVOVLIOVYO LVVVL
ZZ| spo-jensed-suab-gey-uljjabe)i-g | zyD-81e|0sI-UayIed-ela110g-uoioeixs 61 OFEEAY<

V1IV1IVVYOVYOLO9DLODVILOVVYLIVYOILOL1O1YIVOOLYYYOOVVYOVLIVYOLOOVYOLYOLIODLIVVYOVD
6z Spo-lented-suab-gej-uljjabeji-g | zyD-81e|0sl-UayIed-ela110g-uoioeiXs 61 OFEEAY<

YVYWYIVLVYOVOL1O9109VIO1OVVLYVYIIL1O1L191VIVOIOLIVYYOOVYIVIVVOLOOVVOLYO 1091 IVY
26z spo-jensed-auab-gey-uljjabe)i-g | zyD-81e|0sl-uayIed-elja110g-uoioeixs 61 OrEEAY<

YOVYVYVYVYLIVLVYOVO.LO9109VILOVVYLIVYOILOLLOIVIVOOLYYYOIVYOVLYYOLOOVYOLYOLO9OL
GGz spo-lensed-suab-gey-uljjabe)i-g | zyD-81e|0sI-UayIed-ela110g-uoioeixs 61 OFEEAY<

109VOVVYYVYVYLYLVYOVYILODL09OVOLOVYLIVYIOLOLLOIVIVIOLIYYYIOVYOVLYYOLOOVYOLYOL
96z spo-jensed-suab-gey-uljjabeji-g | zyD-81e|0sl-uayIed-elja110g-uoioeiXs 61 OrEEAY<

YVO LOOVIOVVYYYYLYLYYOVILOOLOOVILOVVIVYOOLOLLIO1VIVOOLYYYOOVYOVLYYOLOOVVOL
19z Spo-lened-auab-geyj-uljjabel-9| zy0)-01e(0sI-ax ed-elja110g-UoIORIXS 6| IVEEAY<

OVOYYO LOOVOVYYYVLYLIVYOVILODLOOVILOVYIYYIOLOLLOIVIVIDLYYYIOVYIVLYYILOOY
79 Spo-lenJed-susb-gey-uijjabel}-9] zyD-o)e|osI-uayIed-el[eL0og-UoORAXS 6} IPEGAY<
1109VOVYO LOOYIVYYYYLIYLIVYOVOLOD1IOVILOVYLVYOOLOLID1VIVIDLYYYIOVVIVLIYYOL
192 spo-lenJed-susb-gey-uljjabel}-9] zyD-o)e|osI-uax ed-el[eL0og-UoORAXS 6} IPEGAY<
Y991 109VOVYO LOOVIVYYVYLIYLYYOVILID LOOYILOVYLYYIOLOLLIOIVIVIOLYYYIIVYIVLY
0.2 Spo-lensed-suab-gey-uljjabeji-g | zyD-81e|0sl-uayIed-elja110g-uoijoeixs 61 o9rEEAY<

LIVIOOIVVYVYVYOVIVOVYYYOLLLOVOLOIVIVVIOO1IVO LID1OVIOVVOVLIOIVYLIOVOOVOLIVYL
6.G Spo-lensed-suab-gej-uljjabeji-g | zyD-81e|0sl-uayIed-ela110g-uoioeixs 61 OFEEAY<

1YVYVOOLO9VLIOLYIOLOVOVOLLYOVOOLYILLOOVYIVILYODLODDLIVIOLYIOVIIVIVOVVYLLYY
¥Ge spo-019|dwoo-ausb-gej-uljjabe|-qiy9y 4-01e|0sI-I0jowRAlL-BI[8110g-UOIRAXS | 9609V <

LIVVYOOVVYOLYOOVOLYYVYOOLOOVLIO1IVIOLOVOVOLIVOVOOLYOLLOOVYOVIOLYOOLOOOLIVILY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

31/78

Iv¢ Old

18 spo-a19|dwoo-susb-ej-uljjobe|)-qe | SgN-ules-liauopbing-elgLog-uonoraxs y14140g<

OLVVOVYVIOVLLLIOVYVYVYVVYOVLOVVYOLYVYOLLIVVOOOVVOVOVYOVOVOLLVLLLIVVIIVIOOVYVY
¥9 spo-9)9|dwoo-susb-e|j-uljjsbe-ge |, SgN-ulens-usopbing-elja.liog-uonoenxs yi41409<

VVVOLVVOVYIOVLLI IOVVVVVOVLIOVYOLVVOLLIVVOOOVVOVOVVIOVOVIOLIVIILIVVIIVIOOV
18 Spo-9)9|dwoo-susb-e|j-uljjsbej-ge |, SgN-uless-uaopbing-elja.liog-uonoenxs yi41409<

VYVOVVYVOLYVYOVVIOVLLIIOVYVYVOVIOVVYOLYVOLLIVVYOOOVYVOVIOVYOVOVOLIVLLILIVVIIV]
06 Spo-9)9|dwoo-susb-e|j-uljsbel-ge |, SgN-uless-uaopbing-elja.liog-uonoenxs yi41409<

VLIVVOVVYVOLYVOVVIOVLILIIOVVYVVYVOVIOVYVOLYVYOLLIVVYOOOVVYOVIOVYOVOVOLIVILILIVYL
€6 Spo-9)9|dwoo-susb-e|j-uljsbe-ge |, SgN-uless-uaopbing-elja.liog-uonoenxs yi41409<

VOOVLIVVOVVYVOLVVOVVLIOVLLL I OVVVVVOVIOVYOLVYVOLLIVVOOOVVOVOVYIOVOVIOLIVILILL
96 Spo-9)9|dwoo-susb-e|j-uljsbel-ge |, SGN-uless-uaopbing-elja.liog-uonoenxs yi41409<

119VOOVLIVYOVVYVOLVYVOVVLIOVLLL I OVVVVVOVLIOVVOLVYVO LLIVVOOOVYOVIVVYIVOVILLVL
66 Spo-9)9|dwoo-susb-e|j-uljsbel-ge |, SgN-uless-uaopbing-elja.liog-uonoenxs yi41409<

1191VV1091091VI11VIVVYVIO10D11VOIOOVOIVOVVILYYVIOVOOOIOIVOLIOVOVYVLILIOVD
06§ Spo-a19|dwoo-susb-ey-uljjobe|)-qe | SgN-ules-liauopbing-elgLog-uonoeaxs y14140g<

1VVLOO1091VILIVIVVVIO10911IVOO9OOVOLYOVVYILYVYYIOVOOOLIOIVOLIOVOVVYLLIOVOOLL
€S spo-a19|dwoo-ausb-ey-uljjobe|)-qe | SGN-ules-liaLopbing-elgLog-uonoeaxs y14140g<

YVLOVOOO919011VOVVOVILYOOLIO1VIIVOLINIOVIOILOVIVVLIVOVYVLIOLOOVVIOIVVOO 19D

y€¢ spo-a19|dwoo-susb-ul||sbel-aeinpIo0io-eI1|8.410g-ucioraXs 96182NIDg<

VOOVOLVYVVIOL1O91191VIVIOVOVYVLOYOOOO 1O L LYOVVOVOLVOOLD1VIIVOINDOVOOLOVIV

6GE Spo-a19|dwoo-susb-ulj|sbel-aeinpIo0o-I18.110g-UuoioRaXS 96182NIDg<

VOLVOOVILVVYVIOLOOL1O1IVIOVIOVOVYIOVOODOLOILIVOVYOVILVOOLOIVIIVOINOOVIILO

29¢ spo-a19|dwoo-susb-ulj|sbel-aeinpIo0o-I118.410g-uoioraXs 96182NIDg<

1V1OVVYVYOVOVLIOVYVYOLVYVYVLLIVVOOOVYOVIOVVYOVVYVOLLVLLLIVVYVIVIOOOVVYVOLLOVIVVYVYOY
¢/ spo-|eiued-susb-gey-uljobeli- | -g0 1 -91e|0SI-o.]edlN}-.1|8.110g-UONOBIXS QZ9TEBAV<

OVLIVIOVVVOVOVIOVVOLIVVYVLLIVVOOOVYOVIOVVOVYVOLIVIIIIVVVIVIOOOVVVYIOL1LOVIVY
9/ Spo-|eiued-susb-gey-uljobeli-|-g0 1 -91e|0SI-o.1edlN}-.18.110g-UONOBIXS QZ9TEBAV<

VV1OVLIVIOVVYVOVOVLIOVVOLYVVLLIVVOOOVYOVOVVOVVYVOLIVLILLIVVVIVIOOOVVYVIL1OV
6. Spo-leiued-susb-gey-uljobeli-|-g0 1 -91e|0SI-o.}edlN}-.1a110g-UoOBIXS QZ9TERAV<

VVOVVYLOVLIVIOVVYVOVOVIOVYOIVVVLLIVVOOOVYOVIOVVIOVYVOLIVILLIVVVIVIOOOVVYVOL
29 Spo-|eiued-susb-gey-uljobeli- | -g0 1 -91e|0SI-o.1edlN}-.1|8.110g-UONOBIXS QZ9TEBAY<

VOLIVVOVVIOVLIVIOVVVOVOVLOVYOLIVYVILIVVOOOVVYOVIOVYIOVYVIOLIVILIIVVVIVIOOOVY
GQ Spo-|eiued-susb-gey-uljobeli-|-g0 1 -91e|0SI-o.1edlN}-.lja.110g-UoOBIXS QZ9TERAY<

OVVVOLVVOVVLOVLIVIOVVVOVYOVIOVYOLVVVLLIVVOOOVVOVOVVYIOVVYVOIOLIVILI1IIVVVIVIOO
Q9 Spo-|elued-susb-gey-uljobeli- | -g0 1 -91e|0SI-o.1edlIN}-.I|8.110g-UONOBIXS QZ9TERAV<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)D) 2¥Z ‘oI

32/78

091191VYVIO91091VLILIVIVVVIO1091L1IVOOOVYOLVOVVYIOLVYVYVIOVOOVIOLVIOLIOVOVVYLLOO
Q6¢ awouab-a1a|dwoo-Igd-luLed-elauog-uonoenxs Sgd gel - £10000dD<

O101VO9OVVYO099O101011VIO1IVYYOOLIOIVVYIOOLIOOIVILIVIVYVYIOLD9D11VOIOVYVOLYOVYO
yZy awousb-a19|dwoo-1gd-luLed-elauog-uonoenxs sgd gel - £10000dD<

1091091V111VIVVYV1IO10911VOIDOVVYOLYOVYVOLVYVYVIOVOOVIOLVIOLIOVOVYVLIIOOVOOLIOLL
06§ awousab-a1a|dwoo-Igd-luLed-elpuog-uonoenxs sad gel - £10000dD<

VLLO1OVVYVOVOOL19OOVOLYVYOLLIVYVOOVYOVIOVVYOVOVOLIVLILIIVVOIVIOOOVYVYOLLOVIVYY
G/ Spo-|eiued-uisjoid-uljobe)i-10-yNQ-IlUOSIapuB-BIja.I0g-uonoenxs Y440g<

V1OV11O19VVVOVOOLOOVOLVVYOLLIVVYVYOOVVYOVIOVYOVOVOLIVILIIVVOIVIOOOVYYOL1OVL
Q/ Spo-|eiued-uisjoid-uljobe)i-10-yNQ-IlUOSIapuB-BIj8.10g-uonoenxs Y440g<

O1VVOVV1IOVLLOLIOVVYOVYOOLOOVOLVVYOLLIVYVOOVYOVOVVYOVOVIOLLVLLLIVVOIVLIOOOVVYY
¥9 Spo-|eiued-uisjoid-uljobe)i-10-yNQ-IlUoSIapue-Blja.10g-uonoenxs yY440g<

O9LIVVOVVYVOLVYVOVVYLOVLIO1OVVYVYOVOOLOOVOLVVOLLIVYVOOVVYOVIOVVYOVOVOLIVILILIVY
¥6 Spo-|eiued-uisjoid-uljobe)i-10-yNQ-IlUoSIapue-Blja.10g-uonoenxs yY440g<

O19OVIOLLIOVIOOLIVVYOVVYVOLYVOVVLIOVLIOIOVVYVOVOOLODVOLYVYOLLIVYVYVOOVVYOVIVYIVOV
01 spo-jeied-uisjoid-uljebe-10-YNQ-llUoSIspue-elja1I0g-uonoesxs Y440g<

OOVOLOVILLIOVIOOLIVVOVYVYVOLVYVOVVIOVLLIOLOVYVOVOO1OOVOLVYOLLIVVVOOVYOVIVVO

101 spo-jeied-uisjosd-uljsbe-10-YNQ-llUoSIspue-elja1i0g-uonoenxs Y440g<

YV199VO19VOLlI9VO9OLIVYOVYVYVYOLYVOVYVLIOVLLOLOVVYVYOVOOLOOVOIVYOLLIVYVOOVYVOVO
0Ll Spo-lented-uisyoid-uljjabe)-10-yYNQ-lIUoSIapue-eI[a110g-uocioenxs yY440g<

OOOVVLIOOVILOVILIOVIODLIVVOVVYVO LVVOVVYLIOVIIOIOVVYVOVOOL1OOVOIVVOLLIVVVOOVY
€1l spo-lened-uisyoid-uljjabej-10-yYNQ-lIUoSIapue-eI[a110g-uocioeaxs yY440Og<

OD1VOVILIVIVOVIOOOVVYLOOVILIOVILIOVIODDLIVVOVVVOLIVVOVVYIOVLIOIOVVVOVOOLOOV
QZ1 spo-jeied-uisjosd-uljebe-10-YNQ-lIUOSIspue-.lja1I0g-UonoBAXS Y44 Og<

1VVOLLIVVOOOVVYOVIOVVYIOVOVIOLIVILIIIVVIIVIOOVVYVVOLLOVOVVYVOVLOL1O9VVYOVOLVLLL
.G Spo-9)9|dwoo-susb-e|j-uljjsbej-ge |, SgN-uless-usopbing-elja.liog-uonoenxs yi41L40g9<

YVYVYVYVOVLIOVYOLVVYOLLIVYOOOVVOVOVVYOVOVOLLIVLLIIVVIIVIOOVYVYVYOLLOVOVYVYVYOVIOLL
69 Spo-9)9|dwoo-susb-e|j-uljjsbe-ge |, SgN-uless-uaopbing-elja.liog-uonoenxs yi41L40g9<

11IOVVVYVYVOVLOVVYOLVYVOLLIVYOOOVYOVIOVVYIOVOVOLIVILLIVVIIVIOOVYVYVYOLLOVOVYVYOVL
2/ Spo-9)9|dwoo-susb-e|j-uljsbe-ge |, SgN-uless-usopbing-elja.liog-uonoenxs 4 1L40g9<

VLLLIOVVYVVYYOVIOVYOLVYVOLLIVYOOOVYOVOVVYIOVOVILLIVLLLIVVIIVIOOVYVYVYILLOVOVVYY
G/ spo-9)9|dwoo-susb-e|j-uljsbel-ge |, SgN-ulens-uaopbing-elja.liog-uonoenxs yi41L40g9<

V1I9OV1L1I9OVYVVYVOVIOVVOLYVOLLIVYOOOVYOVIOVVOVOVOLIVILIIIVVIIVIOOVYVYVOLLOVO
Q) spo-9)9|dwoo-susb-e|j-uljsbel-ge |, SgN-ulens-uaopbing-elja.liog-uonoenxs yi4140g9<

VOVVLOVLLLIOVVVVYVOVIOVVOLVVOLLIVYOOOVVOVOVVIOVOVOLLIVLLIIVVIIVIOOVVYVYVOLL

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

33/78

dve ©l4 LGS~ Spo-8)8|dwoo-auab-gey-uliebel-z-10. 9-UleJiS-10joweAlw-el[e.110g-UooeXs §Z67 /90 4<
99199VVILOVLOIVIOVIVLID1DIVIVYIOVYIOVILIODVOOVVOVVYOVVILIOD1IODDOVOVYIOLIOLD
21 S spo-a19|dwoo-susb-gey-uljjebel-#0-0 L \\6-Ule}s-l119Zie-.l|a110g-UolorXS $261.9r4<

19VOO199VVI1LIOV.LOOVIOVIVLIOLIIVIVVIOOVYIOVILODVOOVYOVYOVYILOOLIOODVOVYVYIOLL
GG spo-a19|dwoo-susb-gey-uljjobel-#0-0 1 ME-Ule)s-119Zie-.l|a110g-UooeXs y261.9r4<

YV119VO9199VVILOV.LIOIVIOOVIVLIOLOIVIOVVYIOIOVVYIOVILODOVOOVYOVVYOVVILIOLODOVOVY
916 spo-a19|dwoo-susb-gey-ul|jebel-#0-0 L M6-Ule}s-119Zje-.lja110g-UooeXS #2619 4<

OLIVVLIOVOD199YVILIOVIOOVIOVIVLIDLOIVIVVIIVVIOVILIOVIOOVYOVYOVVILIDLIODDDV
1ZG Spo-o)8|dwoo-suab-ge|j-ulj|sbe-70-0 | \\6-Ulelis-1l|9Zje-.1|8.10g-UojoenXs +Z61.8Md<
1991191VOVIOVOVVLILYOVOOIVILIOOVYIVILO9D1O1VIIVIOIVIOVIOIVIOVIVVYLIVOVVYVIOL
Qs spo-a19|dwoo-susb-gel-ge|d-1 9dD-"ds-ele.10g-uoiorixs 96898 4<

91091 10VVOVVYVYOLVVOVOLOVLIVIOVVVOVOVIOVYO LVVVLLIVVOOOVVOVIOVVYOVVYVOLIVLLL
.6 Spo-|enued-susb-geyj-uljebe)i-|-y|-"ds-eleilog-uonoenxs /9€zZ6N3I<
V1091VVVVOVIVOVVYVOLLIOVIOIDIVIVVIOOIVOLID1OVIOVVIVLIIOIVVIIOVIILOLIVVILILD
1S spo-jeied-suab-ge|-uljjebey-1-y|-ds-eljpiiog-uonoenxs /9EzZ6v¥N3I<
VOVLIVIOOIVVVVOVIVOVYVILLIOVIOLOIVIVVIOOIYO L1191 OVIOVVYOVILIO1IVY1IOVIIO1011
296 spo-jeied-suab-ge|j-uljebey-1-y|-ds-eljpiiog-uonoenxs /9EzZ6v¥N3I<
O1VVVVOVIVOVVYVIOLLIOVIOLOIVIVVIOOIVO L1191 OVIOVVYOVLIOIVVIIOVIOIO1O11IVVIIOVOD
¥.6 spo-leied-suab-ge|j-uljebe-1-y|-ds-eljpiiog-uonoenxs /9EzZ6v¥N3I<

1VYVOVVLIOVLLIIOVVVYVVYOVLIOVVYOLYVOLLIVVVYOOOVYOVYOVVYOVOVOLLYLILLIVVLIVIOOVVYVYYO
¢Q awouab-a)o|dwoo-Igd-lulieb-eljaiiog-uonoenxs Sqo gell - £10000d0<

YVOLVYVOVVLOVLLIIOVVYYVOVIOVYOLYVOLLIVYVOOOVOVOVVYOVOVOLIVLILLIVVIIVIOOVY
99 ewouab-a)o|dwoo-Igd-lulieb-eljaiog-uonoenxs Sqo gell - £10000dd<

VOVYVYVYOLVYVOVYVIOVLLLIOVYVYVYOVLOVVYOLVYVYOLLIYVYYOOOVOVOVVYIVOVIOLIVLILIIVVIIVIO
698 owouab-a)o|dwoo-Igd-lulieb-eljaiiog-uonoenxs Sqo gell - £10000d0<

LIVVOVVYVOLYVOVVLIOVLLLIOVVYVVOVLIOVVYOLYVOLLIVYVOOOVOVIVVYOVOVOLIVIIIIVVIL
Z6 oswouab-a)o|dwoo-Igd-lulieb-eljaiiog-uonoenxs Sqo gell - £10000d0<

11IVIVVYVIO10911VOIOVYVOLYOVVYILVVYYIOVOOVIOLVOLIOVOVVYLLIOOYOOL1O1109VYVO101V
18¢ awousb-a)o|dwod-Igd-lueb-elsiiog-uonoenxs sad gell - £10000d0<

IVILIVIVVYVIO10911VOIO9OYVOLYOVVILVVYVIOVOOVIOIVOLIOVOVVLLOOVOOL1D1109VVOl
98¢ awouab-a19|dwoo-Igd-luLed-elauog-uonoenxs Sgd gel - £10000dD<

1091VILIVIVVVYIO10911IVOOOVVYOLVOVVYILYVVOOVOOVIOIVILIOVOVVLIDOVOOL101 109V
/8§ awouab-a19|dwoo-Igd-luLed-elauog-uonoenxs Sgd gel - £10000dD<

191VV1091091VI1IVIVVV1IO10911VOIOVVYOLYOVVYOLVYVIOOVOOVIOLVYOLLIOVOVYVILIOOVOD
GBS awouab-a1a|dwoo-Igd-luLedb-elauog-uonoenxs Sgd gel - £10000dD<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

. . QOVIVLLIVVYVYVYIVVYOLLIO119101100111VVYVOLIVIO110VIO1O1101VIVVYOOVYV1LO11VO113D
(u0d) ave ol

34/78

21 g9 spo-a19|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AV<

IVILIVVYVYVYIVYOL119119101100111VVVOL1VO110VIO1O1101VIVVIOOVVLOLIVIO1102119
21 16 Spo-919|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[a4i0g-uonoraxs 9| /99 AV<

LIVVYVVYIVWYOLL19119101100111VVVOLIVOLLIOVIO1O1101VIVVOOVVLOLIVOLLDOL11IOVYO
21 6 Spo-919|dwoo-susb-uljjobe|)-LIe}Seuo|-el[a4i0g-uonoraxs 9| /99 AV<

VLIVIVVYVYVYOVOLLIOVIIVOVYVIOLLIVOVVYVYVYVYIIVIOLOLLIOOVIOVYOLL09D09OVOOLIODOVOLLIOLD
21 iy Spo-9)9|dwod-susb-uljjabe)i-ueissuol-eljeli0g-uonoenxs 9l /99 AV<

OVIVOVOVYVYIOO9OVII109099VVOLOOVIOOLLLIIDIVVYVOOL1IOIVVIOIVOOLIVILIVIVYIIOIOO
6y Spo-9)9|dwoo-susb-gej-uljjobe)-|mo-uleis-lIswiay-el[a.110g-ucnoraxs €906/ L O9<

JVOOVIVOVYOVVIOIOVIILIOIOOVYOLOOVIOLLLI1OIVVYVIOLIOIVVIOIVOOIVLLIVIVVILO
Zvy spo-o)9|dwoo-susb-gey-ulljsbey-|mo-ules)s-1IswWiay-e1ja1i0g-Uuoijoeaxs €906/ 09<

VOVVYIOVIVOOVIVOVYOVYVIOIOVIOLIDIODOVVYOLOOVIOLLLIIDIVYVIOLIOIVVIOIVOOIVILL
6177 Spo-9)9|dwoo-susb-gej-uljjobe)i-|mo-uleis-liIswiay-el[a.110g-ucnoraxs €906/ L O9<

VOOVOVVIOVIVOOVLILYOVOVYIOIOVIILIODIODOVYOLOOVIO LI I 1D1VVVIOLIDIVVIOIVIO LY
2GSy spo-9)9|dwoo-susb-gej-uljjobe)i-|mo-uleis-liIswiay-el[a.110g-ucnoraxs €906/ L O9<

DOVVOOVOVVYIOVIVOOVIVOVOVYVIDIOVIILIDIOODOVVYOLOOVIOLL I 1 1DIVVVIOLLOIVVIOLIVO
GGy Spo-9)9|dwoo-susb-gej-uljjobe)i-|mo-uleis-lIswiay-el[a.110g-ucnoraxs €906/ L O9<

YO LO9OVVOOVOVYVIOVIVOOVLYOVOYYIOIOVIIDLODIOOVYOLOOVIOLL11101VVYVODLIOIVVYLD
QG Spo-9)9|dwoo-susb-gej-uljobe)i-|mo-uleis-lIswiay-el[a.110g-ucnoraxs €906/ L O9<

OOVIVOOVLIYOVOVYYIOIOVIILIOIQOVYOLOOVIOLLL I I1DIVVVIOOLIOIVVIOIVOOIVILIVIVY
Gy Spo-9)9|dwoo-susb-gej-uljjobe)i-|mo-uleis-liIswiay-el[a.110g-uonoraxs €906/ L O9<

OVOLLVLLIVIVYOL19D10911VVOOVVOLYOOVILYVYVYIOLOOD191VIVIOVOVOLIVOVOOIVOL109
99¢ spo-a19|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-e[8410g-UoiorIXd GZ6Y/.8M4<

O1VVLOOVOLIVILIVIVVO1910911VVIOVYVOLYOOVOLIVYVIOLO9O1DIVIOVIOVOVOLIVIOVOOL
¥6€ Spo-919|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-el[8110g-UoiorIXd GZ6Y/.8M4<

O1191VVI09OVOLIVIIIVIVVYIL910911VYOOVYOLVOOVILYVVYIO19991O1VOVIOVOVOLIVOY
/6 Spo-a19|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-e[8110g-UoiorIXd GZ6Y/.8M4<

VYVOOL119IVVIOOVIOLIVIIIVIVVIOLIO109D1L1IVVIOVYOLYOOVILIVYVIOLIOODIDIVIVIOVOVOLL
00 Spo-a18|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-e[8110g-uocioraXe GZ6Y/.8M4<

OLVVYVOOL191VVIOOVOLIVI1IVIVYOL1O10911VVIOVYOLVOOVILYVYVYIOOLOOD1OIVIOVIOVOVY
0y Spo-a19|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-e[8110g-UociorIXe GZ6Y/.8M4<

11101VVYVOOLIOIVVIOOVOLIVIIIVIVYILIO10911VVIOOVYOLVOOVILYVYVYIOLOO9IO1IVIVLID
90 Sspo-a18|dwoo-ausb-gey-uljjsbeli-z-1701 9-uleis-10joweAlw-el[8.110g-uUociorIXe GZ6Y/.8r4<

V109VOLIVLLIVIVVOI1910911VVIOVVOLIVOOVILVYYVIOOLOOO1O1IVIVIOVOVOLIVIVOOLVIL

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

35/78

¢ Ol|4 91769 Spo-[eied-ausb-gey-ul|jebey-0y g-Uless-IISWIay-.l|a.10g-UooenXs 6./ /6GAY<
VIOL1LIVIOVVYOLL1IOO9OVIVLILIVYVYVIVYOLLIOL19101100111IVVVLILIIVO110V1O101010V1
ol 7 spo-|eied-ausb-geyj-uljjebe -0y g-Ules-11SWIay-elja1i0g-UoRoexs 6/ //6SAV<

111IVIOVVYOL1L1009VIVILIVYVYVIVYOLLIOLIO91O1 1001 1IVVYVLLIIVO110V10101010VIVYL
21 G/ spo-|enued-susb-geji-uljjebe|}-Oyg-uleis-liswiay-el[g.og-uonoeixs 6/ //6SAV<

VIOVVOLLLIO0OVIVILIVYVYVYIVYOLLIO119101100111VVV111vO110VIO101010VIVVIOVL
21 g/ spo-|enued-susb-geji-uljjebe|}-Oyg-uleis-liswiay-el[g.og-uonoenxs 6/ //6SAV<

VVOL11l1009VIVLLIVVYVYVIVVYOLLIOD119101100111VVYV11I1VO110VIO101010VIVV1OV11OL
21 19 spo-|enued-susb-geji-uljjebe|-Oyg-uleis-liswiay-el[g.og-uonoeixs 6/ //6SAV<

11100OVIVLLIVYVYVYIVWOLLI9119101100111VVV111VO110VIO101010VIVVYIOV11IO11VO
21 $9 spo-|enued-susb-geji-uljjebe|}-Oyg-ules-liswiay-el[g.iog-uonoenxs 6/ //6SAV<

OOOVIVILIVVYVYVIVYOLLIOIID101 1001 1LIVVYVLILIVOLIOVIOLIO1O1OVIVVYIOVLLOLIVOLll
21 /9 spo-|enued-susb-geji-uljjebe|}-Oyg-uleis-liswiay-el[g.og-uonoenxs 6/ //6SAV<

VIVLLIVYVYVYIYVYOLL19119101100111VVYVLILIVOLIOVIO101010VIVYLIOVLLIOL1VO111011
21 06 Spo-|enued-susb-geji-uljjebe|}-Oyg-ules-liswiay-el[g.og-uonoenxs 6/ //6SAV<

11LIVVYVYVYIVYYOLL1D119101100111VVYVILIVOLIOVIOLO1O1OVIVYLIOVLILIOLIVOLL1D119VY
21 €6 Spo-|enued-susb-geji-uljjebe|}-Oyg-ules-liswiay-el[g.og-uonoenxs 6/ //6SAV<

VYVYWYVYLIVYVYOLLID119101100111VVYVIIIVOL110VIO1IO1010VIVVIOVLIOLIVOL11D119VVOOVY
21 96 Spo-|enued-susb-geji-uljjebe|-Oyg-ules-liswiay-el[g.og-uonoeixs 6/ //6SAV<

YVLLVVYOVYOL11VVIOOOOLYVIVOVOLOOOVVYOVLOLLLIVIOOVOLLIDOOVIVILIVVYVYIVYOLLLO
21 g¢ spo-a19|dwoo-ausb-uljjebe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AV<

1VVLVOVYOLO09OVVYOVLIOLLIVIOOVOL11009VIVI L IVYVYVIVYOLLIOL191D1 1001 LIVVYVOLLY
21 )G spo-919|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AY<

VOVLOLLIVIOOVOL11009VIVILIVYVYVIVYOLLIOLI19101100111VVVO1l1vO110VIO101101
21 (/) spo-a19|dwoo-sausb-uljjobe|)-Lie}seuo|-el[a4i0g-uonoraxs 9| /99 AY<

10111IVIOOVOLI1009OVIVILIVVYVYVIVYOLLIOD1II19131100111VVVOLIVO1l10VIOLO1101VIV
21 ¢/ spo-a19|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AV<

1IVIOOVO111D09OVIVILIVVVYVIVYOLL1ID119101100111VVYVO1l1VO110V1O101101VIvVYIO
21 9/ spo-a19|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AV<

199VOL11009VIVILIVYVYVIVVYOLL1ID119101 1001 11VVVO1IVOL110V1O101101VIVVYOOvVVYl
21 g/ Spo-a19|dwoo-sausb-uljjobe|)-Lie}Seuo|-el[a4i0g-uonoraxs 9| /99 AV<

VOLL1009VIVLLIVYVYVIVYOLLIOLI19101100111VVVOL1VO110VIOLOL1D1IVIVYOOVYVLOLL
21 79 spo-a19|dwoo-susb-uljjobe|)-Lie}seuo|-el[a4i0g-uonoraxs 9| /99 AY<

11009VIVLLIVYVYVIVYOLLIOLI19101100111YVVOLl1VO110VIOLOL1D1VIVYOOVYVLO11VOl
21 6§ spo-919|dwoo-ausb-uljjobe|)-Lie}Seuo|-el[84i0g-uonoraxs 9| /99 AV<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)) I¥Z 'Ol4

36/78

11LIVVLIIVOOVOLLIVVIOL1OOOVVIVOOOLOOOVVOVLIOLLIVIOVYOLLIOOOVIVLLIVVVYVIVYOL
01 G§ spo-|eiued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIsY-BI[81i0g-UOORIXS 66/ .6CAV<

VVLLVOOVOLLIVVLO13DJVVIVOOO1009VVOVIOLLIVIOVVYOLLIODOVIVLIIVVVVIVVOLL1O
o1 g¢ spo-|eiued-susb-geyj-uljjabel)-z-yy1-uleis-lIsuLisy-e1ja.i0g-UoiioeIXs 66/..L6GAV<

OOVVIVOOOLIOOVVOVLIOLLIVIOVYOLLIDOOVIVLLIVVVYVIVYOLLIOLIO1IO1 1001 1LIVVVLILL
049G~ spo-|eiued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIBY-BI[84i0g-UOORIXS 66/./6CAV<

VOVOOOLOOOVYVOVIOLLIVIOVVOLLIDOOVIVLILIVYVVIVYOLLIOLIO1O110D11IVYVLIIIVOL
01 @G spo-|eiued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIay-.I[84i0g-UOORIXS 66/ .6CAY<

9991009VVOVIOLLIVIOVYOLLIOOOVIVLLIVYVYVIVYOLLIOLIOIO11001 LIVVVLIIVOL1OV
o1 Z9 spo-|eiued-susb-geyj-uljjabely-z-yy1-uleis-lIsuisy-elja.i0g-Uoiioeixs 66/..L6GAV<

11vO110VIO101 L1DVIVVLOVI1D11VOL11L1O119VVIOVIVYOLIVOVOOVLIVOOVIOIVIVYOLD
oI 21 spo-leiued-susb-gey-ul|[ebey-z-yy1-ulesis-liIswisy-ele.0g-uonoeiixe 66..6GAV<

O1100VOIIIVVYLIVYOVOOLIVVLIVOVVLIOLIOODIOVIOVVOLYIOOVLIVIVOVOLOVVYOO11101V1D
04 99G ™ spo-|eied-susb-ge-uljjebe)i-z-My 1-ules)s-IISWIsy-.I[8.10g-UonorIXs 66/ /6GAV<

O0VOIIOOVVYLLYVOVYOOLIVVLIIVOVVIOL1IO9DO9OVIOVVYOILVOOVLIVIVOVOLOVVOOL11101V1O10D
o1 /G spo-leiued-susb-gej-uljjebe)-z-My]-uless-lISWwisy-.I8.i0g-Uonorixs 66/ /6GAV<

O0DOVVLIVVOVOOLIVVLIVOVVYLIOLIDDIOVIOVVOLVYIOVLIVIVOVOLOVYIO111D1V1D1D0J2VO
ol /G spo-leiued-susb-gej-uljjebe)-z-yy1-uless-lISWIsy-.I[8.i0g-Uonorixs 66/ /6GAV<

OLVIVVOLO1VIOO1IO1910100VVOVIVYOLLLYVOLLIVVOLO09O119OVVIO1O1VOLLIVO1191001V
01 GQ|~ spo-|eied-susb-gey-uljjebe)-qyA-UlBS-IISULIBY-BI[8410g-UOOBIXS 16/ /6CAV<

100VVOVIVVOLLIVYOLLIVVII1O9LIOVVIOLOIVILLIVO1191201VVIOOVILVOLOJOVOLIVIO
oI $0Z Spo-leiued-susb-gey-ul|ebel-qyAn-uleis-lIsway-e1ja.i0g-UoiioeIxs $6/./6GAV<

VVOVIVVOLLIVYOLLIVVOL109OL1IOYVIO101VOL1LIVOLI91001VVYOOVOIVOL10JOVOLIVIOLIO
o1 /02 Spo-leiued-susb-gey-ul|jebe-qy-uleis-lIswiay-elja.i0g-Uoiioeixs $6/./6GAV<

VIVVOLL1VVOLLIVYOLO9O119VVIO1O1VOLLIVO1L191001VVOOVILVOLOO9OVOLIVIOLIOOL]1
21 0Lz Spo-leiued-susb-gey-uljjebe)-qQyA-Ulens-lIISULIBY-BI[84I0g-UOOBIXS 16/ /6CAV<

VYOVVYOLVYOOVLIVIVOVOLOVVOOLLIDIVIOLIDOVOOVIVYLIOL1YOOVLLOVOLYOLL1D109111V
21 909 Spo-|ented-susb-gey-uljjabel-qy-ulens-liswiay-el[g.og-uonoeixs ¥6/..6SAV<

VOLVOOVLIVIVOVOLOVVIOOLLIDIVIOLIDOVOOVIVVIOLIVOOVLLIOVOIVOLL1D1091 1L IVOVYY
21 609 Spo-|enJed-susb-gey-uljjsbeli-qy-ulens-liswiay-el[s.og-uonoeixs ¥6/./.6SAV<

1VVOLO1VOOL1I1910100VVOVIVVOLLIVVOLLIVYO109O1L19OVVIOLOIVOLLIVOL191001VVOO
01 §Q] spo-leied-susb-gey-uljjebe)-qyA-UlBns-lIISULIBY-BI[8410g-UOORIXS 16/ /6CAV<

O0OVVOVLOLLLIVIOVVYOLLIDOOVIVILIVYYVIVYOLL1I9119101100111VVYVI11VOLIOVIOLD
21 99 spo-|enued-susb-geji-uljjebe|}-Oyg-ules-liswiay-el[g.og-uonoenxs 6/ //6SAV<

VYVOVLOLLIVIOVVOLLIOOOVIVLLIVVYVYVIVVOLLIO1I19101100111IVVYVLL1VO110V1010101

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

37/78

H_.VN mu_n_ 24 /97 Spo-lened-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 97EEAV<

IVIOL199111VODIVIVOVVIOVOILIVIIOVOLIOOVIOOVOLOLIVIVIIIIIODIO9DOVI110109VVIOl
24 (/2 Spo-lened-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.la10g-uonoenxs 6 97EEAV<

VLIVVYOL19O9 LOVVLIIVOVVIOLIOVIOVOVYVOLVOOVLIIVIVOVYOLOVYVYOLLIOIVIOLL L IVOOVIVY
2J /G Spo-lened-susb-gey-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 97EEAV<

1IVYV119191991091VO1VVIOOVIOLVOLIOLIDOVVYOIVIILO1IVYYILOLOVIOOLVIVLIOOVOOLLLY
21 $G¢ spo-9)9|dwod-suab-ge|j-uljjabe|}-a9y 4-81e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

1V9O1VYVIOOOVIIIVOLD1109VYOIVII1DIVVILIO1OVIDIVIOVLIOIVIOLLIVO1DD1VIL1O911VY
21 69¢ spo-9)9|dwod-suab-ge|j-uljjobe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

YOOLVOL191109VVOLVYII1O1VYIOLO10VIO1VYIOVLIOOVIOL1IVO1D001VO110911IVVIOVIOVOLLY
21 g/¢ spo-o)9|dwod-susab-ge|j-uljjobe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXD | 861709AV<

1VO191109VYVO1VIIL1O1VYVYILOLOVIOOLVYIOVLIOIOVIOLLIVOLODIVIOLIOO1IVYIOVIVOLLIVIVY
21 18¢ spo-9)9|dwod-suab-ge|j-uljjobe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

YOL1VOO191VYVILOLOVIO1IVYIOVLOOVOOLLIVOLIDDIVIOLLIOO1LIVVIOOVIVOLIVIVVVYLIVOO109VL
21 16E Spo-9)9|dwod-suab-ge|j-uljjebe|}-ay9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

YOOL191¥yVYIOLO1OVIOOLIVOVIOJVIOLL1YO1DD1VOL10911VVIOOVIVOLIVIVVYVIVOOLOOVLIIVO
21 y6€ Spo-9)9|dwod-suab-ge|j-uljjobe|}-a9y 4-91e|0SI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

191VVO1010VIOD1VIOVLIOOVIOLLIVO1DIIVIL1O9D1IVVIOVIVO LIVIVVVIVIOLO9OVIIVOVVYO
21 JBE Spo-o)9|dwod-auab-ge|j-uljjebe|l-ay9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

YVOL1010VOO1VOVLOIVIOOLLIVO1001YO110911VVIOVIVOLIVIVYVIVOOLOOVLIVOVYVYIOOLL
21 001 Spo-9)9|dwod-suab-ge|j-uljjobe|l-ay9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

1010VO91VIVLOOVIOOLLIVO1001VOL1L0911VVIOVIOVOLIVIVVYVIVOOLOOVLIVOVYVIOLLIVO
21 €01 Spo-9)9|dwod-suab-ge|j-uljjobe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

OVOOLYIVLIOOVIOOLLIVOLDOIVIOLLIOO L 1IVVIOOVIOVOLLIVIVYVIVOO109OVLIIVOVYVYOOLLIVOYVYY
21 901 Spo-9)9|dwod-suab-ge|j-uljjebe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

1109VVOIVIO191VVIL1O10VIOIVIVLIOOVIOLLIVO1DI1IVI11OD1IVVIOVIOVO LIVIVVYVIVIO
21 98¢ spo-9)9|dwod-susb-ge|j-uljjebe|}-a9y 4-91e|0sI-I0jowrAIL-BI[81I0g-UONOBIXS | 861709AV<

O0V1IVIOOOVOVVIOVIOLLLLIVVIIVOOVOLLIVVIO1LOOOVVIVOOOLOOOVYOVLIOLLIVIOVYOLL
01 9] spo-|eiued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIBY-.I[8110g-UOOBIXS 66/..6CAV<

1VOOIVOVVIOOVIOLLLLIVVIIVOOYOLLIVV1O1O00VVIOVOOOLO0OVVOVIOLLIVIOVYOL11DD
oI @] Spo-|enued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIay-.I[o4i0g-UOOBIXS 66/ /6CAV<

OVOVYVOOVOOLLLLIVVIIVOOVYOLLIVVIOLODOVVIOVOOO LOOOVVOVLIOLLIVIOVYOLL1DOOVIY
oI €7 spo-|eiued-susb-gejj-uljjobe)i-z-yy1-ulens-lIISWLIBY-.I[84i0g-UOOBIXS 66/..6CAV<

OLL1LLIVVIIVOOVOL11VV1O100JVVIVOOOL00OVYOVLOLLIVIOVYOLLIOOOVIVLILIVYVVLY
oI Z§ spo-eiued-susb-gejj-uljjobe|i-z-yy1-ulens-lIISWLIBY-.I[84i0g-UOORIXS 66/..6GAV<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)) dvz olI4

38/78

19VVOL11009VIVLILIVYVYVIYVYOLLIOLIODID11D00LIVVYVYLILIIVOL10VIO101110VIVVIOVLL
21 6/ spo-|ented-susb-ge|j-uljjebe|)-|-g0 | -01e|0SI-9B}RILIN}-.I[410g-UONORIXS QZIVEBAY<

VOL11l1009VIVLLIVYVYVYIVVYOLLI9119101100011VVVILIVO110VIOIO1110VIVVYIOVLIOLl
21 79 spo-|ened-susb-ge|j-uljjobe|)-|-g0 | -91e|0SI-9B}eILIN}-BI[a410g-UONORIXS QZIVEBAY<

11009VIVLLIVVVYVIVYOLLIOD119101100011VVYVLILIVOL10VIO1O1110VIVVIOVLI1O11VOlL
21 Gg spo-|enued-susb-ge|j-uljjobe|)-|-g0 | -91e|0SI-9B}eILIN}-BI[a410g-UONORIXS QZIVEBAY<

OOVIVLLIVVVYVIVVYOLLLIOL1II9101103011IVVYVLLIIVOL1OVIO1O111OVIVVIOVL1IO11vVO111D
21 g9 spo-|enued-susb-ge|j-uljjobe|)-|-g0 | -91e|0SI-9B}RILIN}-BI[410g-UONOBIXS QZIVEBAY<

IVILIVYVYYIVYOL119119101100011VVVILIVOLIOVIOLO1110VIVYIOVLIIOL11VO1110119
21 16 Spo-lented-susb-ge|j-uljjebe|)-|-g0 | -91e|0SI-9B}RILIN}-BI[a410g-UONORIXS QZIVEBAY<

1IVVYVYVIVYOLLIOD119101100011VVVLLIIVOL1OVIO1O1110VIVVIOVLIIOLIIVOLL1O119VVYO
21 6 Spo-|ented-susb-ge|j-uljjebe|)--g0 | -91e|0SI-9B}eILIN}-.I[a410g-UONOBIXS QZIVEBAY<

OVOOLOVYLIVIOVVIOLIOVIOVIVVOIVIOVLIVIVOVOLOVVYYOL11O1VIOL I 11VOOVIVVIOLIY
21 $9G spo-|enled-susb-gey-uljjabei- | -g0 1 -91e|0SI1-o.)eoLIN}-BI|8.10g-UONORIXS §ZITSBAY<

VYVL1LVOVYV1IOLLIOVIOVIVVOLYOOVLIVIVOVOLOVYYOL1L101VIO1111VOOVIVYLIOLIVYOOVLLD
21 0BG Spo-|enJed-susb-gej-uljjabeli-|-g0 .1 -91e|0SI-o.)eoLIN}-BI|8.10g-UONORIXS §ZITSBAY<

11VVOVOOLOVYLIVOVVYLIOLIOVIOVIVVYOLVYOOVLIVIVOVOLOVVVYOLLIOIVIOLLLIVOOVIVYL
21 09G Spo-|enJed-susb-gey-uljjabeli-|-g0 .1 -91e|0SI-e.)eoLIN}-BI|8.10g-UONORIXS §ZITSBAY<

IVVYVLLIVOLIOVIOLO11I 1OVIVVYIOVLIOLIVOL110119VVIOOVIVYVYOLOVOVIOIVLIVIOOVIOIVL
21 gLl Spo-|ened-susb-gej-uljjebel-g1 zyD-91e|osI-Liayied-.lja10g-uonoeXs 6 97EEAY<

V1L1VOL110VIOIO1110VIVVIOVIIOL1IVOL1110119VVOOVIOVYOLOVOVIOVLIVIOOVIOIVIVVYO
24 7Z| Spo-lened-susb-gey-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 9EEAV<

91011VVOOVILVOLIOOVOLIVIDI1IOD11IVIOIVIVOVVIOVOOLIVIIOVO1O9VIOVOLOL1IVIVL
2J 672 Spo-lened-susb-gey-uljobe)i-g| 2y D-91e|0sI-iayied-.lja10g-uonoenxs 6 97EEAV<

11VVOOVOLVYOLLIDOVOLIVIOLIOOLLIVOOIVIVOVVYOVOOLIVIIOVOLOOVIOOVOLOLIVIVILILL
21 7GZ Spo-lened-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.lja10g-uonoenxs 6 9E6AV<

VOOVOLYOLIO9OVOLIVIOLI99111VOOLIVIVOVVYIOVOOLIVIIOVOLOOVOOVOLOLIVIVIIILIIOL
2J GGz Spo-|enled-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.lja1i0g-uonoenxs 6 9E6AV<

VOLVOLLIOOVOLIVIOLI199111VIO1IVIVOVVYOVOOLIVIIOVOLOOVOOVOLOLIVIVILIIIIOIOOV
2J @Gz Spo-|ened-susb-gey-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 9EEAV<

VOL1LO9VOLIVIOLIOOL1IVODIVIVOVVIOVOOLIVIIOVOLOOVIOOVOLOLIVIVIIIIIODIO9VOLL
24 97 Spo-lened-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 97EEAV<

109VOLIVIOD1I99111VODIVIVOVYIOVOOLIVIIOVO1O9OVIOVOLOLIVIVIIILIIO1II9VOL1D1D
2J 97 Spo-|ened-susb-geyj-uljobeli-g| 2y D-91e|0sI-liayied-.la1i0g-uonoenxs 6 9rEEAV<

VOLIVIOLIO911IVOOLIVIVOVYVIVOOLIVIIOVOLOOVIOVOLOLIVIVILIII19109VIL10109VVY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

39/78

e Ol 9169 spo-a1e|dwoo-susb-ey-uljabey-qe | SGN-Ulelis-uapopbing-eljeL0g-uonoenxs y141.40g<
V1O111919VVOLll1109VIVVYLIVVYVYVIVYO1O19119101100311VVYVIOLIVOLIOVIOLILI1110VVY
24 7/ spo-a19|dwoo-susb-ej-uljobe|)-qe | SgN-ules-liauopbing-eljaLog-uonoraxs Y14140g<

11I919VVOLL1I109VIVVLIVYVYVYIVVYOLO19119101100011VVVOL11VOlIOVIOL11110VVVVYL
24 G/ spo-a19|dwoo-susb-ey-uljobe|)-qe | SGN-ules-liauopbing-elaLog-uonoraxs Y14140g<

O19VVOLLL109VIVVLIVYVYYIVYYOLO19119101100011VVYVO1IVOLIOVIOL1111JVVYVVLOVL
24 g/ spo-a19|dwoo-susb-ey-uljobe|)-qe | SGN-ules-liauopbing-elaLog-uonoraxs Y14140g<

YVOLLLIOOVIVVLIVYVYVYIYVYOLOLO1L19101100011VVYVOLl1YOLl10VIOLLIIIOVVYVIOVLIOL
20 |9 spo-a19|dwoo-susb-ey-uljobe|)-qe | SGN-ules-liauopbing-eljgLog-uonoraxs Y14140g<

11110OVIVVLIVYVYYIVYOLO19119101100011VVYVOLIVOLLIOVIOL11110VVYVYVIOV11011vO
20 9 spo-a19|dwoo-susb-ey-uljobe|)-qe | SGN-ules-liauopbing-elaLog-uonoraxs Y14140g<

109VIVVLIVYVYVYIVYYOL1O19119101100011VVVOLIVOLLIOVIOL11110VVYVVLIOVILOL1VOlll
20 /9 spo-a19|dwoo-susb-ej-uljobe|)-qe | SgN-ules-liauopbing-eljalog-uonoraxs Y14140g<

VIVVLIVVYVYVIVVOLO19119101103J11VVVIOLIVOLIOVIOL1I1110VVVYVIOVLIOLIVOl111011
20 06 Spo-a19|dwoo-susb-ey-uljobe|)-qe | SgN-ules-liauopbing-elaLog-uonoraxs Y14140g<

V1IVVVYVIVVYO1O19119101100011VVVOLIVOL10VIOL11110VVVYVLOVLI1O11VOL11011VVl
21 €6 Spo-a19|dwoo-susb-ey-uljobe|)-qe | SN-ules-liauopbing-elaLog-uonoraxs Y14140g<

YWYYVYLYYOLO19119101100011VVVOLIVOLIOVIOL11110VYVVLIOVLIO1L1VO111D1IVVIOOL
21 96 Spo-a19|dwoo-susb-ey-uljjobe|)-qe | SgN-ules-liauopbing-eljaLog-uonoraxs Y14140g<

ViIVVOLO19119101100011YVVOL1lYOL10VIOLLLIIDVVVYVLOVLLIOLIVOL11011VVI0910VY
21 66 Spo-a19|dwoo-susb-ey-uljobe|)-qe | SN-ules-liauopbing-elaLog-uonoraxs Y14140g<

O1OVVYVLLOLOVVYOLYOVOOOLIO111VOLID1IVI1LIOID01VVYIOOYIOVLILIVIVYVIVOOVIOVLIVOVY
21 96¢ Spo-9)9|dwoo-ausb-ej-uljjsbej-ge | SGN-uless-uaopbing-elja.liog-uonoenxs yi41409<

YVOO19OVVVLLOL1OVVYOLVIOVIOQDILOOL1IVO1101vO1009I1VVYOOVOVLLIVIVYVIVOOVOOVLLY
21 €6€ Spo-9)9|dwoo-ausb-ej-uljjsbej-ge | SGN-uless-uaopbing-eljaliog-uonoenxs y141409<

O0VIOOLLYOO1199VIOVLLIOIVVIIVIOVOOL09ONVYOLYVIVOVOOLYOLOL1101VVOIVIOOOL10VLL
21 €€ spo-9)9|dwod-susb-uljabe)-aeinpIo0.Io-.I81I0g-uoljorNXS 9678ZNDg<

1VIOVOOLOONYOLVYVYLIVOVYIOOLYOLOL1ID1IVYOIYIOOO010VLLIOLIOVIOIVOVYYOOVYIOOLLIVO1DDL
21 gGE Spo-9)9|dwod-susb-uljabe)-aeinpIo0.Id-BI81I0g-uoorNXS 9678ZNDg<

OVOODLIOONVYOLVYVIVOVIILYD1O1101VVOOVIIIDLIOVLIIOLIOVIOIVIVYIOIVIOOLL1VO1D0D1vIOl
21 79¢ Spo-9)9|dwod-auab-uljabe)-aeinpIo0.io-.I81I0g-uoljornxs 9678ZNDg<

10111VIOVVYOL11009VIVLILIVYVYVIVYOLLIO1191011000L1VVYVLLIVO110VIO101110VIY
21 ¢ spo-|ened-susb-ge|j-uljjobe|)-|-g0 | -91e|0SI-9B}eILIN}-BI[a410g-UONOBIXS QZIVEBAY<

1IVIOVVYOLL1D09VIVILIVYYVIVYOLLIO119101100011VVVLLIVO110VIOLIOL11DVIVVLD
21 9/ spo-|ened-susb-ge|j-uljjebe|)-|-g0 | -91e|0SI-9B}eILIN}-BI[a410g-UONORIXS QZIVEBAY<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)D) oz 9Ol

40/78

1VOVOL109OVVOVVIILOOVVLIIOIOVVOLIVIOVIOOLOD111VOL1101VIO110901VVIOOVOVLLIVIVY
21 1,8 swouab-a)o|dwoo-Igd-lulieb-elaiiog-uonoenxs Sqo gell - £10000d0<

VYOL1109VVOVVYIOIL1O9VVYLLOLOVYOLVOVLIOOLO9111VO1101VO110931VVIOVIOVLLIVIVVYVIY
21 8¢ swouab-a)e|dwoo-Igd-lulieb-elaiiog-uonoenxs Sqo gell - £10000d0<

109VVYOVYVYOO199VVLLOLOVYOLVYOVLIOOLOO111VOL101VO110901VYVIOVIVLLIVIVVVIVOOY
21 /9¢ swouab-a)e|dwoo-Igd-lulieb-elgiiog-uonoenxs Sqo gell - £10000d0<

O0199VV11010VVYOLYOVLOO1O09LLIVO1101VOL1IODI1IVVIOVIOVLLIVIVVYIVOOVYIOOVLIVOY
21 Gge swouab-a)o|dwoo-Igd-lulieb-elaiiog-uonoenxs Sqo gell - £10000d0<

OOVVLLO1OVVOLIVIOVLOOLOD111VOL1D1VIO110901VVIOOVOVLLIVIVYVIVOOVIOOVLIVIOVVYID
21 g6€ swouab-a)e|dwoo-Igd-lulieb-elgiiog-uonoenxs Sqo gell - £10000d0<

O1101vVO110901VVIOOVOVLLIVIVYVIVOOVOOVLIVIOVVYIOLLIVOVIVYOVYOVYIIOOILIOO1IVOVYD
2z ewousb-a)e|dwoo-Igd-lulieb-elaiiog-uonoenxs Sqo gell - £10000d0<

VYVOVYVYIO1O9OVVL1IO1OVVYOI1VOVLIOO109111VO1101VIO110931VVIOVIVILIVIVVYVIVIOVIOY
21 06E owouab-a)o|dwoo-Igd-lulieb-elaiiog-uonoenxs Sqo gell - £10000d0<

11IVIOVVYOL11009VIVOLIVYVYVYLIYVYOLO19119101100111VVVILIVO1OOVOO101110VOVYL
21 G/ spo-lenued-uisjold-uljjebe|-10i-yYNQ-IUOSIopUB-BI8I0g-UONOBAXS Y440 g<

V19VVYO1l1l1009VIVOLIVVYVVIVYO1O19119101103111VVVIO11vVIO100vVOI101110VOVVYIOVL
21 g/ spo-lenued-uisjoid-uljjebe|-10i-yYNQ-IUOSIapUB-BI8I0g-UONOBAXS 44O g<

11 1D09VIVOLIVVYVYVIVYOLOLO1191011001 LIVVYVYOLIVO1O0VIOLOLLIOVOVVIOVLLIOLIVO
21 $9 spo-|enued-uisjoid-uljjebe|-10i-yYNQ-IUOSIopUB-BI8I0g-UONOBAXS Y440 g<

LIVVYVYVYIYVYOLO19119101100111VVYVOLIVOLOOVIOO1O1110VOVVYLIOVLIO11VO111D11VVO0
21 6 Spo-lened-uisjoid-uljjebe|-10i-yYNQ-IUOSIapUB-BIBI0g-UONOBAXS Y440 g<

1019119101100111¥VVOL11vO10JVOO10111JVOVYVLIOVIIOLIVOLLIDLIVYVOO9OLOVYYOLOVD
21 0| Spo-|ended-uigyoid-uljjabe)-10-yNQ-lIUCSIapue-eI[8110g-UuoioeaXe Y4Og<

O119101100111VVVYO1IVIO1OOVIOO1O1110VOVVIOVILIOLIVO111011VVYII91OVVOLOVOLIOD
21 /0| Spo-|ended-uigyoid-uljjabej-101-yNQ-lIUCSIapue-eI[8110g-uocioeaXe Y44Og<

9101100111VVVIO1lLVIO100VIOOL1O111OVOVVYIOVIIOLIVOL1I1011VVIIO910VVYOLOVO1O0VLL
24 QL Spo-|enued-uisjold-uljebe|-10i-yYNQ-IUOSIapUB-BI|8I0g-UONOBAXD Y440 g<

1100111VVVOL11VO100VIO101110VOVVLOVILIOLIVOL11D11VVIOO9D1OVVOLOVOLOJVLIIDIDD
24 €L Spo-lenued-uisjoid-uljebe|-10i-yYNQ-IUOSIopUB-BI|81I0g-UONOBAXS Y440 g<

100VOOLOLL1I0VOVYLIOVLLIOLIVOL11011VVIIO10VVYOLOVOLOOVLIOOOVIOIVIVYO1O1VOD
21 gz Spo-lended-uigyoid-uljjabe)-101-yNQ-lIUCSIapue-RI[8110g-UuoioRAXe Y4Og<

VVYV1IVOLO1109VVOVLIOLIIOIOVYO Ll 109VIVVLIVYVVIVVOLO19O119101100011VVVILllY
20 JG spo-a19|dwoo-susb-ej-uljobe|)-qe | SGN-ules-liauopbing-eljgLog-uonoraxs Yy14140g<

VYVOVLOLLIOIOVVOLLLIDOVIVVLIVYVYVIVYOLO19119101100011VVYVOLIVOLIOVIOLL11l

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

41/78

H¥¢ Old

20 €01 Spo-o18|dwod-susb-ge|j-uljjebe-z-0 1 9-Uless-10}0weAlW-.1|8.110g-uoljoBnXs GZaY/.8r4<

OV191VIOVIOIOIVIOLLIVOL1OI1IVIOLIODLIVVIOOVIOVOLIVIVVYVIVVOLOOVLIVOVVOOLLIVOVVYY
24 901 Spo-o18|dwod-susb-ge|j-uljjebe-z-0 1 9-uless-10}0weAlW-.1|8110g-uojoenxs GZaY.er4<

VYOL1VOOLO1VVYIOLOLOVIOIVIOVIIOIVIOLLIVOLDIDIVIOLLIOO1LIVYIOOVIVOLLIVIVVVYLYVYOLOOVL
20 |6S Spo-9)8|dwod-susb-ge|-uljjebe-z-0 1 9-Ulesis-10}0weAIW-.l|8.110g-uojoenXxs GZaY/.er4<

OVOVVYOL101000VI9OVO1191101130109VO1091199119199VIOVIOLID199VIOVO1L1IIVIO
o1 Z1G spo-s)o|dwoo-suab-gey-ullisbe|-40-0 | M6-Ulel)s-ll|azje-el[eliog-uonoeixs +Z6v.8r4<

VYVOL1LO1020VIOOVOLIO11D1100109VD109L199119199VIOVIOLIOD1DOVIOVOLIDIVIILIY
21 GG spo-9)9|dwod-susb-geji-ulj|ebe|-i0-0 L \\G-UIB.JiS-11|9zie-.1|8.110g-UuoioRAXs $Z2677/.8Md<

1101000VO9OVOLLO1101100109VOLO91199119199VIOVIOLIID1IDDOVIOVOLIDOIVII1OVVYLL
21 QLG spo-9)9|dwod-susb-geji-ulj|ebe|-i0-0 L \\G-UIB.JiS-11|9zie-.1|9.110g-UuoiorAXs $Z67/.8Md<

1000VIO9OVOLLO11D1130109VOLI0D1L19D11D199VIOVIOLIIODIDDVIOVO 11 DIVIILOVVYLIVYD
21 172G Spo-o19|dwoo-susb-gej-uljjebe-0-0 L \\G-UIB.IS-11|oZie-BIj9410g-UooRIXS $Z2617.80d<
VOVLLIOIVV1IVIO1IOO1I9D1VOIVVIVOVIIOVOLD11IDVVYOIVIOIIDIVVIIOIIOVIOIVIVVYIIVY

24 gy¢ spo-o)8|dwod-susb-ge|)-geld-| 9dD- ds-eljeli0g-uonoenxs 95899 r4<
VVYVIVVYOLLI91191011030LIVVYVLLIVOLIOVIO1O1110VIVVLIOVOL1O11VO1113119VVOOVvO

21 /6 spo-ented-susb-ge|j-uljjebe|)-|-y|-ds-eljalog-uonoenxs /9£z6vN3<

OVVLLVVYOVOOLOVVLIVIVVIOL1OVIOVOVVILVOOVLIVIVOVOLOVVYYOLL1O1VIOL 11 1VO9OVL
21 /)G Spo-|enJed-susb-geyj-uljjsbeli-|-y|- ds-elje.ilog-uonoenxs /9sz6vN3<

YVOVOOLOVVYLLYOVVYLIOLIOVIOVIOVYOLVOOVLLIVIVOVOLOVVYVYOLLIOIVIOLL L IVOOVIVVYIOL
21 789G Spo-|enJed-susb-geyj-uljsbeli-|-y|- ds-elj.log-uonoenxs /9sz6vN3<

OO0 LOVVLIVVYOVOOLOVVYLIVOVVYLIOL1OVIOVOVVYILYOOVLIVIVOVOLOVYYOLL1O1VIO1111V0
21 )G spo-|ened-susb-geyj-uljsbe)i-|-y|- ds-elj.log-uonoenxs /9sz6vN3<

O111109VIVVLIVYVYVYIYVYOLO19119101000111VVYVOLIVOLIOVIOLL1I11JVVVYVIOVLIOLIY
21 €9 awousb-a)9|dwod-Igd-lueb-eipiiog-uonoenxs sad gel - £1L0000d0<

1109VIVVLIVYVVIVYOLO19119101000111VVYVOLIVOLIOVIOLI111OVVVYVLIOVLIOLIVOLL
21 99 awousb-a)9|dwod-Igd-luleb-eipiiog-uonoenxs sad gel - £1L0000d0<

OVIVVLIVYVYVYLVVOLO19119101000111VVVOLIVOLIOVIOLI1110VVYVYVIOVILOL1VO11101
21 69 awousb-a)9|dwod-Igd-lueb-eipiiog-uonoenxs sad gel - £10000d0<

VVLIVVYVYVIVYO1lO19119101000111VVYVOLIVOLIOVIOLI1I 11 10VVVVLIOVLLIOLIVOL11D11VY
2 76 awousb-a)9|dwod-Igd-lueb-eipiiog-uonoenxs sad gel - £1L0000d0<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

42/78

(luo)) HYZ 'Ol

OOVOVVYLIVIVYVYIVOOIVOVLIVOVVIOOLLIVOVYVYVIOLOIOVILLDI9DI9VOD1I9I9110101VI1D
21 gSy Spo-9)9|dwod-susb-ge|j-uljjobej-|mo-ulel)s-IISWIsY-.1[8.10g-Uuooenxs €906/, L09<

OVVLLIVIVVVIVOO1YOVLIIVOVVIOLLLVOVYVYVYYIO100VIL11030909VO910909110101v10019
oI Zyy spo-s)e|dwoo-susb-ge|j-uljsbe-|mo-ulelis-lISuLisy-e1ja4i0g-uooeixs £€906/109<

VVVLIVOOLVOVLLVIOVYIOL LIVOVVYVYYOO10I0VI1100909V9O9010909110101V100191091101
oI Byy Spo-8)e|dwod-susb-ge|j-ul|sbe-|mo-ulelis-lISuLIsy-e1ja4i0g-Uuooeixs £90G6/109<

1VOOLVOVLIVOVYVOOLLIVOVYVYVYVYIO LOOVOLLDOO09OVOOL10909110101vV100191991101001L
01 ZGy spo-e18|dwoo-susb-ge|i-uljjabe-jmo-Ulens-lIISULIBY-BI[9410g-UONORIXS £90G/ L DO<

O1VOVLIVOVYVYOOLLLIYOVVYYVYIOLOOYIOLLDD9D29VOOLI9091L10101VIOID191091101031130
21 GGy Spo-9)9|dwod-suab-ge|j-uljjobej-mo-ulel)s-IISWIsY-.1[8.10g-Uuojoenxs €906/, L09<

OVLIVOVYVYOOLLLYOVYVYVO9OLOOVOLLO0909VOO10909110101V1021910911019331102VOL
21 @Gy Spo-9)9|dwod-suab-ge|j-uljjobei-mo-ulel)s-IISWIsY-.1|8.10g-Uuojoenxs €906/, L09<

LIVIVVYVIVOOLVYOVLIVOVVYIOLLIVOVVYVYVYVYIOLOOVIL10I0909VO9O10909110101V10319109
oI Gyp Spo-8)e|dwod-susb-ge|j-ul|jsbey-|mo-ulelis-lISuLIsy-e1ja4i0g-Uuooeixs £90G6/109<

OOVVOLIVIO191IVVILILOVIOIYIOVIOIVIOLLIVO1DIIVIL1O91IVVIOVIOVOLIVIVVYVIVYOLD
21 99¢ spo-9)9|dwod-susb-gej-uljjebe|)-z-0 L 9-Ule.is-10joweAlW-B1|8.10g-UonoriXe GZ6eY/.8r4<

YOOL191vVI1D10V1O1VYIOVOOIOVIOLLIVO1DD1VIOL1IO9OLIVYOOVOVOLIVIVVYVIVYOLOOVLIIVO
21 y6E Spo-9)9|dwod-susb-geji-uljjebe|)-z-0 1 9-Uleis-10joweAlW-B1|8.10g-UonorIXe GZ6Y.8rMr4<

191VYVOLO10VIO1VYOVIOIIVIOOLLIVOLODIVILLIOO1L1IVVYIOOVOVOLIVIVYVIVYOLOOVLIVOVYYO
21 JBE Spo-9)9|dwod-susb-geji-uljjebe|)-z-0 1 9-Ulelis-10joweAlw-B1|8.10g-UonoriXe GZ6eY/.8er4<

YvO1010V19O1VYOVIOIVIOLLIYO1001vVO110911VVIOVIOVOLIVIVVYVIVYOLOOVILYOVVYOOLL
21 001 Spo-9)9|dwod-susb-geji-uljjebe|)-z-0 1 9-Uleis-10joweAlwW-B1|8.10g-UonoriXe GZ6eY/.8er4<

1010VI91VOVOOIVIOLLIVOLOO1VOLLIO911VVIOVOVOLLIVIVVYVIVYOLOOVLIVOVYVOOLLIVO

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

43/78

VGc Ol

_ VOLLYVYVYOL1OVILOOVYILOOLVYVYYOODOIOLI10LIO9VIODOVIVILLIDIOOVYILYOOVIOOVVYYLIVOLY
99G| 9ouanbas-8)8|dwod-S-juswbas-| | oZeulyDZ Hy-UIBAS-SNIIA-8WOIPUAS-eIUSd0)AO0QUIOIY)-Y)IM-1BA8)-819A8S-C£60 .90 <

_ 110VOVL1099YVOIOVYOVOLLIYOOOOVOLLOLOLIYODLOVIVOLYOVOOOOVYOLLLLIODVIOVYO
6y 9ouaNnbas-8}8|dwod-S-juswbas-| | 0ZeuIy)THY-UIelS-SnIIA-8WIPUAS-_IUSd0IAD0GUIOIYI-UIM-JaAS)-818A8S-ZER0 .90 <

_ 1O0VL199911OVOVLLIOOOVYOIOVVYOVOLLYIOOOVOLLOLDLIVOOLOVIVOLIVYOVOOOOVYOLLLL
991 9ouanbas-8)8|dwod-S-JuswWbas-| | OZeuIYDTHY-UIeiS-SnIIA-aWoIpUAS-.IUSd0}A00qWOIUI-UJIM-IOAB)-819A8S-Z2E60 .90 <

_ V1001VOVOLOQVLLOO9D1 1 OVOVLLIODOVYOIOVYOVOLLYIIOOVOLLI1OLIVODLOVIVOLYIVOO
L1y 99uanbas-8)a|dwoo-S-juswbas-| | 0Zeuly)THY-Ulels-SniiA-8woIpuAs-elIuadoiAo0quIoIyl-Uim-Jans)-818A8S-2£60..90 <

_ OLVLOVIVYOLO009VIOLOVYOVVLOOVOVYOLYOLLIOOVILYO LOOVYIVIOLLYODIOLOOVLIVYY
26/ 9ouanbas-8)9|dwoo-S-juswbas-| | 0Zeuly)THY-Ulens-SniiA-auwoIpuAs-elIuadoiAo0quIoyl-Uim-Jans)-818AaS-2£60.,90 <

_ L1IVOVOYYOOOO1O1VLOVIVYOLODI9OV IO LOVYOVYLOOVOYVYOLYOLLLOOVILYOLO0VYOVOOLL
G0g 9ouanbas-8)a|dwod-S-juswbas-| | 0ZeuIy)THY-UIels-SniIA-8WoIpUAS-eIuUadoIAD0qUIOIYI-UIIM-JaAS)-818A8S-Z£60 9D <

_ OVOL19911¥009VII99LIVOVOVYYOOOOLOLIVLOVIYYOLODIOVIO LOVYOVYLOOVOVYOLYOLLLO
229 99uanbas-8)9|dwod-S-juswbas-| | 0Zeuly)THY-Ulels-SniiA-8woIpuAs-eIuadoiAo0quIoIyl-Ulim-Jans)-818A8S-2£60..90 <

_ OVYYOIOILIO0VOLO911VIIDVIIODLIVOVOYYOOOOL D1V LIOVIVYOLOIOOVIO LOVVYOVYLOOVOY
1£9 92uanbas-8)9|dwoo-G-juswbas-| | Zeuly)THY-Uless-SniIA-aWoIpUAS-eIuado}A00qWIOIY}-UlIM-JaAS)-818A8S-Z£60.L9D <

_ VOL109.L1OVOOVIVYIOVLLLIVIOVOLOO1VIOLO10I0VILOVLIOLYOO L1VIOOVOLODOVVYOVIIIODD
09| 8ouanbas-8)8|dwod-|\-usWBas-| | )Zeuly)ZHY-Ules-SniiA-awoIpuAs-eliuadoiAooquiolyl-Uim-Jans)-818Aas- 1. £60.90M<

_ 1VO1VOLOVVYOVVYLOLIYYVVLOOVVOLYOOLOVYIIOOVVLIVYYVOLILO1VVYVYIOLOVOOIDIDVOOD
o8| 8ouanbas-8)8|dwod-|\-usWBas-| | ) Zeuly)ZHYy-Ules-SniiA-awoIpuAs-eiuadoiAooquiolyl-Uim-Jans)-818Aas- 1. £60.90M<

B 099OVOVLVYLIVVOLOLOLL111D1VOOVOVVIVLIOOVOVILYIVOOD1LIIDI09OVIOD1IIVIVYVYIODOD
969z 9ouanbas-8)8|dwod-|\-uBWBas-| | ) ZeuIy)ZHY-Ules-SniiA-awoIpuAs-eiuadoiAooquiolyl-Uim-1ans)-818Aas- 1. £60.90M<

_ O1VY9O1VOVIIILLOIVIDLODOVIOOOVOLLLIOVIOLLOVOLOVYOOLYOVLIOOLIVOOODOOVVILOLY
1621 9ouanbas-8)8|dwod-|\-juswbas-| | 0zZeuly)THY-UIBAS-SNIIA-8WOIPUAS-eIUSA0)AO0QUICIY)-Y)IM-I1BA8)-819A8S-0£60 L9090 <

_ 19901091v91001191111VIVOLVIL1VOLOVVYYYVYIOLYYVYVYLOOVYOLYOOVOVVLLIOOVVYILIVOVY
Z/.81 9ouanbas-8)8|dwod-|\-juswbas-| | 0zeuly)THY-UIBAS-SNIIA-8WOIPUAS-eIUSd0IA0QUIOIY)-Y)IM-I1BAB)-819A8S-0£60 .90 <

_ 10101193V LLIOVOLVYOLYVOLYOVVLIVIVOOOVOLI1OL109YOI1VYOVOLYOLIDDDLOD1VVILYY
L0z 9ousnbas-g)9|dwoo-Tjuswbas-| |, zeulydzZHy-uless-sniia-awolpuAs-el1usdojAooquioIy)-UIm-1aAs)-819A8S-6260 901 <

_ 911101101999VOIIOVVOVOOLYILYIVOLIODLOIDOVYI LI LYV IOIVOOOVLVLIVVYVYVYYOVIVOVY
oy 9ouanbas-a)8|dwod-T-juswbas-| | OZeuIyDZ Hy-UIBAS-SNIIA-8WOIPUAS-eIUSd0IAO0QUIOIY)-Y)IM-I1BA8)-819A8S-6Z260 .90 <

_ VOLVVOVOVLLOOVOVYOVOLOOVVOVLOOOVLILLIDD100D11 111 OVVOLVYVYOVLIOO1OVYIIOVYL
GOy 9ouanbas-a)8|dwod-7-juswbas-| | oZeuIyDZ Hy-UIBAS-SNIIA-8WOIPUAS-BIUSdOIAO0QUICIY)-YNIM-I1BA8)-818A8S-6Z260 .90 <

B 9110VOVVYVYOOVOLVYVYIVOVLLOOVOVYOVOLOOVYOVLOOOVLILIIOD1DIDD1L L1 1OVVOLIVVOVLLO
9181 8ouanbas-a)8|dwod-7-juswbas-| | oZeuIyDZ Hy-UIBAS-SNIIA-8WOIPUAS-eIUSd0IAO0QUICIY)-Y)IM-I1BA8)-819A8S-6Z260 .90 <

_ 0009VVIOVOOVOVYYOOLYOVOOLOLIVYVVYOVYLIVLIOLIVYYOVOOILOIDIDIVYVLOOVOVIVYILYVYOD
7622 9ouanbas-8)8|dwod-7-juswbas-| | 0ZeulyDZ Hy-UlBAS-SnIIA-8WOIPUAS-eIUSd0)A00qUICIY)-Y)IM-I1BA8)-819A8S-6Z260 .90 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(uo)) vsez ol

44/78

_ QOVOLYOLYOOVOLYOOLLL1D1OVIOVIVILOOD1IVOVIVOVYYOVYYYYIOIOLYIOIILVLILLIOLIOVO
6.9 9ouanbas-8)8|dwod-S-juswbas-| | 0Zz0dZ1aS-uIelis-sniia-awolpuAs-eluadojfooquoIul-UpIm-JaAs)-81aAaS-G 00690 <

_ OOVLI9L1019101 1OVOVLIOLLIOVOOVYOLIDDLOD9VOVYOLYOOVIOVIVILLOVOVIVVYYYOVYYO
120l 8%usnbas-8)9|dwoo-S-juswbas-1 07 | 0dZ10S-UleAS-SnJIA-8uWoIpuAs-eluadoiAo0quolyl-Uim-Jansl-818AaS-#00$690 <

_ 09199VIVYVLLIVIOVIOYIOO1YO1O1VILOJIVLLIODYYID1LI0I99991009VOLVOLYOOVOLYOO
Z¢/ 9ouanbas-a)8|dwod-S-juswbas-1 |0z | 060qZ1aS-UIBIS-SNIIA-8WOIPUAS-BIUSAOIAO0QUICIYI-YIIM-I1BA8)-819ABS-C00E69D <

_ OVOOLLVOII9199VIVYVLLIVLIOVIOVIOOLYOLOLVILOIIVLLODOYVIODLO0099991009VOLIVOL
L7/ 92uanbas-8)9|dwod-g-juswbas-| |0z 060QZ1QS-UIeis-SniiA-aWwolpuAs-el1uadojfooquIoIUI-UIM-1aAs)-819A8S-£ 00690 <

_ O1vO100VVIOVOILLVIQIOD199VIVYYLLIVIOVIOVIOOLYOLD1VOLOIIVLLIOOYYIDL100I399991
0G/ 9ouanbas-a}a|dwod-S-juswbas-1 |0z | 060qZ1aS-UIBIS-SNIIA-8WOIPUAS-BIUSAOIAO0QUICIYI-Y)IM-I1BAB)-819A8S-C00E69D <

_ 1vOL1199VI1VOLO0VVYIVIOOLLYOIID1DOVIVYYLLIVIOVIVIOOLYOLOLYILOIIVLLIOOVYIO
6G/ 9ouanbas-a}a|dwod-S-juswbas-| |0z | 060qZ1aS-UIBIS-SNIIA-8WOIPUAS-BIUSAOIAO0QUICIYI-YNIM-I1BAB)-819ABS-C00E69D <

_ 1VOVVLLOL1LIVOOOOLIVOVOVYYOLLIOIVOOL101113009VOL19IVOVOLVILIOLIOVOVVYVOVOVYY
6£¢] 8ouaNnbas-8)8|dwod-7-uswbas-| | OZeuUIYDTHY-UIRLS-SnIIA-8WOIPUAS-BIUSd0IA00qWOIUI-UIM-IOAB)-818A8S-1E£60 .90 <

_ OLOVVYIVLIOVOVLIOLIO1IVIOD1OVIVIVYOLOVIVYILOVYOVOVILVYOLOVLLIVODD1 119101003V
yeyS 80uanbas-8)8|dwod-7-uswbas-| | OZeuIyDTHY-UIRS-SnIIA-8WOIpUAS-.IUSd0IA00qWOIUI-UIM-IOAB)-819A8S- €60 .90 <

_ 191VIOVOOOVVYLOVOLOOOVIOVLIOVOLD199100VILIVOVLIOOVYOVYOVYIOOOLOVYVYVYLLOLOVLOOY
/Gy 8ouanbas-8)8|dwod-7-uswbas-| | OZeulyDTHY-UIRS-SnIA-8WoIpUAS-.Iu8d0IA00qWOIUI-UIM-IaAB)-818A8S-1£60 .90 <

_ Q0OVYVYOOVLLLOO9VOOVLILIOVIOOVILOVIVIOOOVOVOLLYOVIIVODLIILYIILDD9I9D99DVIO
£90G 99uanbas-8)8|dwod-7-uswbas-| | OZeuUIYDTHY-UIRS-SNIIA-8WOIPUAS-BIUSd0IA00qWOIUI-UIM-IOAB)-818A8S-1E£60 .90 <

_ OVLOVOIO9D1DIILIVIOIVOL19OVIDIVIVOLIODIVIOVYVYVLLLOVYLILIOOD99191VI1IVIIVIOVOV
929 99uanbas-8)8|dwod-7-uswbas-| | OZeuUIYDTHY-UIRLS-SnIIA-8WOIPUAS-BIUSd0IA00qWOIUI-UIM-IOAB)-818A8S-1E£60 .90 <

_ O1191VYVYOOOVLIOVOIOOO1DIILVLIOLYOLIOVIOLYOVOLLOOOVIVYVVYLLLOVVYLIOO9D1O1VOL
/629 98ouanbas-8)8|dwod-7-uswbas-| | 0ZeuIyDTHY-UIeS-SnIA-aWoIpuAs-eluadojAooquoIUI-UIM-JaA8)-819A8S- €60 .90 <

_ OOVVYOVLLIOOD11D1VVOOOVIOVOID9D1OIILVIOIVOLIOVIOLYIVOLIOOIVIVYYYLLLIOVYL
9979 989uanbas-8)8|dwod-7-uswbas-| | OZeUIYDTHY-UIRLS-SNIIA-8WOIPUAS-BIUSd0IA00qWOIUI-YIM-IOAB)-818A8S-1£60 .90 <

_ VLLOOLLIVOOVVYOVLLLIO991191VVOOOVLOVOIOOOLOJIIVLIOLIVOLIOVIOLIVYIVOLLODIVIOVY
1129 989uanbas-8)8|dwod-7-uswbas-| | 0ZeulyDTHY-UIRS-SniIA-aWoIpuAsS-eluadojAo0quoIUI-UIM-JaAs)-819A8S- €60 .90 <

_ 999101VOVVLLOOLLIVOOVYOVLLIOOD11D1VYOOOVLOVOIOODLO0I1IVIOIYOLIOVIOIVIVO
9979 99uanbas-8)8|dwod-7-uswWbas-| | OZeUIYDTHY-UIRLS-SNIIA-8WOIPUAS-BIUSd0IA00qWOIUI-YIM-IOAB)-819A8S-1E£60 .90 <

_ 1009V9OL109VIIOVILLOLOILYYYYYYIOIVVYIOOLLIO1 19DD1VIOVIVIVYIIVOLYOVYYIOOOLYO
¢g] 8ouanbas-8)8|dwod-S-juswbas-| | OZeulyDZ Hy-UIBAS-SNIIA-8WOIPUAS-BIUSD0IAO0QUIOIY)-Y)IM-I1BAS)-819A8S-C£60 L0 <

_ O1YVV9OI9I1010109VLIOD9OVIVILLIODDOVVYILYOOVIOVVYVLLYOLYOLIO1109VI1100131910
99G| 9ouanbas-8)8|dwod-S-juswbas-| | oZeuIyDZ Hy-UIBAS-SNIIA-8WOIPUAS-eIUSd0IAO0QUIOIY)-)IM-I1BA8)-819A8S-C£6 0,90 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

45/78

mmN mu_ H_ vy 9ouanbas-a)8|dwod-\-juswbes-| |, 0ZeulydyS | gH-UIBAS-SNIIA-8WOIPUAS-eIUSDOIAO0QUIOIY)-Y)IM-I1BA8)-819A8S-09GEE LD <

991VOO191L1YVYVYVYIIIL1O1VOD1I0I1101VOLIOOVYIOOVYVLLOLOVOLOVYOLOVYYOLYIVOOOO

£G6Z 9ouanbas-a)8|dwod-|N-juswbes-| | 0ZeulydyS | gH-UIBNS-SNIIA-8WOIPUAS-eIUSdOIAO0QUIOIY)-Y)IM-I1BA8)-818A8S-09GEE L D <

_ Q9OV19101VYVYVILO0VOLLOIVVYIILODLVYYOOVOLODILOLYOOVYVYOOLLIVOLLODD1VOOVYYIY
Z 9ouanbas-8}8|dwod-S-juswbas-1 |0z | 0d1daS-Uleis-SniIA-aWOoIpuAs-e1uadojAooquIoIY)-Y)IM-18A8)-819A8S-€ | 0£69D <

_ YYLOOVOYYOLYOLL199VILVILOOVYIOVOILLYIDIODLIOOVIVYYLLIVIIVOVOOOLYOLO1VOLOD
69/ 9ouanbas-8}8|dwod-S-juswbas-1 |0z L 0d1daS-UIBAIS-SNIIA-8WOIPUAS-BIUSA0IAO0QUIOIYI-Y)IM-I1BAB)-819ABS-C | 0E69D <

_ OVI9O LOVVYOVYLOOVOVYOLYOLLLIOOVI1VYOLOOVYIOVOOLLYOIIOO1DOVIVYVYLLIVLIVOVOOOLY
9// 9ouanbas-8}8|dwod-S-juswbas-1 |0z L 0d1daS-UIBAS-SNIIA-8WOIPUAS-BIUSA0IAO0QUICIYI-U)IM-I1BAB)-819ABS-C | 0£69D <

_ O1111999VI1YIIL0IOVVLIOVOVYVIVIOOL1O1VIOOVYOLOD11J19VIVOL1VIOVOLLO1VIDID
vl 8ousanbas-8)9|dwoo-g-Juswbes-| | 0Z60d4Z1aS-UIBIS-SNIIA-8WOIPUAS-eIUSdOIAO0QUICIYI-Y)IM-I1BAB)-819ABS-Z | 0£69D<

_ VIVOVYOL10991921991111999VI1VIOLI0DOVVLIOVOVYVIVOIOLLOIVIOOVVYOLOO11O1OVIY
09]] 8ouanbas-8)9|dwoo-g-Juswbas-| | 0Z60dZ71aS-UIBIS-SNIIA-8WOIPUAS-BIUSAOIAO0QUICIYI-YNIM-I1BAB)-819ABS-Z | 0£69D<

_ OVLL099VVYOIQVYOVOLLYOOOVVOLLOLOLIVOOLIVIVOLYIOVOOOOVYYOLLLLLOIVIOOVOODIIO
GGy 9ouanbas-8)9|dwod-S-juswbas-| | 0280dZ10S-Uens-SnlIA-8WoIpuAsS-eIuad01A00qWIOIYI-UIM-1aAS)-8I8A8S- || O£ 690N <

_ 1VYOVIL09VI99OYIVLIOILLO91VIO1DLYIOVYVYYOOLOVIO09D199VILOLO91OVO LOOVOVOVOY
G0S 9ouanbas-a)8|dwod-S-juswbas-| | 0zZ.0dZ1AS-UIelis-sniia-awolpuAs-eluadojfooquioyl-Upim-1ans)-a1anas-0 L 0£690 1<

_ O101101191¥IVI109VIOOVIVLOOLIOD1VIOLO1VOIVYVYYOOLOVIODDD1O9VILOLIOD1OVOL
y1& 8ouanbas-a)9|dwod-S-juswbas-| | 0zZ.0d4Z1AS-UIelis-sniia-awolpuAs-eluadojfooquioyl-Upim-Jana)-a1anas-0 L 0£690 <

_ YVYOVVYOLYOOL)LLO11D1VIVILOOVIOOVIVLIOOLIDD1VIO 1O 1VIOVYYYOOLOVIOODD1O9VIL
ez¢ 9ouanbas-9)9|dwod-S-juswbas-| | 0zZ.0d4Z1AS-UIelis-sniia-awolpuAs-eluadojfooquioiyl-Upim-1ana)-a1anas-0 L 0£690 <

_ 1100V19VYOVIIQOVYYVYIVVYLYOOVYIVIOLLILDID999I99 LOVYOVOVOVYYOOIOVYVYOOLYYIOO
665 9ouanbas-8)8|dwod-S-juswbas-| | 0zZ.0d4Z1AS-UIelis-sniia-awolpuAs-eluadojfooquioyl-Upim-1ans)-a1anas-0 L 0£690 <

_ OVYOYVIOO LYY LYVYOOLLOLO1VYYIOLIOVOLLIOOVYIOLIOLYVYVYIOVOLOVILOLVOOOVYOOLLLY
/1 9ouanbas-8)8|dwod-S-juswbas-| | 0Z50dZ1aS-UIelis-SniiA-awolpuAs-eluadojfooquioyl-Uim-1ana)-a1aAaS-800£ 690N <

_ YVO9OLLOVILOVOOLYOVYOLLOOL00099191vO91011VYI0II1O10VOOLOVYLIVYLOOLIVLIVOLDD
GeG 9ouanbas-9)9|dwod-S-juswbas-| | 0Z50dZ1aS-UIelis-sniia-awolpuAs-eluadojfooquioIyl-Upim-1ans)-a1aAaS-800£ 690N <

_ OVOVYVLOOOVVIOLLOVOLOVOOLYOVILLIDL0I3099191VOD 101 1IVVYIIOILOLOVOOLOVYLIVYLO
G 9ouanbas-8)9|dwod-S-juswbas-| | 0Z50dZ1aS-UIelis-Sniia-awolpuAs-eluadojfooquioIyl-Upim-Jans)-a1aAaS-800£ 690N <

_ 9991009VOLYOLYOOVOLYOOL101919VIVIVILIOOLYOVIVOVYOVYYYYYOOOI1VOOIILVLLLD
789 8ouanbas-8)8|dwod-S-juswbas-| | 0Z50dZ1AS-UIelis-SniiA-awolpuAs-eluadojfooquoIUl-UIm-1aAs)-819A8S-800£ 690N <

_ 1YVI9OL19101VVYVO1O0VOLLO0VVYOILOD1VYYIOOVOLOVILOLVIOVYYOOLLIVOL1O00I30991Y
G 92uanbas-8}8|dwod-S-juswbas-1 | 0Z£0d4Z1QS-Ulels-SniIA-8WoIpuAs-eIuadoiAo0qUIOIYI-Ulm-1ans)-818A8S-900S 690 <

_ OVVLVYVYLOOLVLIVOLOOVLIO9D1 LOVOVLLODOVYOIOVVYOVOVLYIOOVYOVLILOLVYOOLIVIVOL
791 9ouanbas-8)9|dwod-S-juswbas-| | 0ZZ0dZ1aS-UIelis-sniia-awolpuAs-eluadojfooquioIyl-UpIm-Jans)-a1aAas-G 00690 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(o)) g5z 'ol4

_ 9109V L1VVYVILOVIOIOVVYILII1IVVYOIDI1010109VII0OVIVILLIIO9DVIILID9OVIOVYVIL
06G| 9ouanbas-8)8|dwod-S-juswbas-y |-z | 0ZNT-Ules-sniir-awoIpuAs-eiuadoiAo0quIoIyl-Uim-Jans)-818AaS- | £ /88 IM<

OYVIVYYOOVOOVYOIO1VIVLIOOO109VLOVLIOOVOOVI LOVYYYIVOVIVLOOOVOLOLIYOVIVVYILYO

606 9ouanbas-a)8|dwod-T-uswbas-| | OZeuUIYD9S | gH-UIeiS-SnIIA-aWoIpUAS-eIUSA0JA00GWOIUI-YJIM-IBAB)-819A8S- 9GEE L DP<

90.1YVOL1YI1VIVYYIOYYOVYYIOYOOVOIOLYIOVLIO9OLODVIOVIOOVOOVILOVYYVIVOVLYLO

9z6 9ouanbas-a}a|dwod-Tuswbas-| | 0zZeuIyD9G | gH-UIeNS-SnIIA-8uWoIpuAs-eIuad01A00qUIOIYI-UIM-JaAS)-818A8S-/9GEE L DM<

109VVO.1OVIYIO999I1YYOLLVILYIVYYIOVYIVYIOVOOVOIO1YIVLOIOOLIOOVLIOVLOOVOOY

76 92usnbas-8)9|dwod-Tjuswbas-| | 0zeuIynos | gH-UlBsS-SNIIA-8WOIPUAS-.IUSd0}A00qUIOIY)-Y)IM-I1BAS)-819A8S-/9GEE JD<

YYYOOVLO99.L003VI00.L09VVILOVIVOOOODILVYOLLYILYOVYYIOVYIVYIOVOOVOIOLVYIVL

6S6 9ouaNnbas-a}|dwod-Tuswbas-| | 0ZeuIyD9G | GH-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAD0GWIOIYI-UIM-J9AB}-8I8A8S-/9GEE L DM<

OVYYO0L010LLLIVYOYYI1900091VVVOLLOVYLLO091009VVILLYOIOOVIVLIOOVVYIVOYYYIO

GZZ| 9ouanbas-8)8|dwod-7-juswbas-| | OZeuIYD9G | gH-ulelis-SniiA-awolpuAs-el1uadojfooquioIul-U)Im-JaAs)-81aAaS- 1 9GEE L D<

OYI991VVOVOYYOOLYYVOYYOOOOVIOLOVOOYYIOLIOLILLLIVYOVYYILOIOOIOLVYYOLLOVVLL

9GZ| 9ouanbas-8)8|dwod-7-uswbas-| | OZeuUIYD9G | gH-UIeliS-SniIA-aWwoIpuAs-el1uadojfooquoIUl-U)IM-JaAs)-819A8S- 1 9GEE L DP<

19VO91009YOVVOLYOOVOLYOOL1LO1919VIVLLIOL 099 LYOVOVOVYYOYYYYVYOOIILO100LIVLL

999 99uaNnbas-8}8|dwod-S-juswbas-| | 0ZBUIYDGS | GH-UIBAS-SNIIA-8WOIPUAS-RIUSd0IAD0GWIOIYI-UIM-19AS}-8I8AS-GIGEE L D<

46/78

YYYLYOVLLOVYOIOOOVYVYIVOOLYOOLYILLLIOVYOOOVIYYLOOIVIILLOOOIVOVIVOLYYIOVY

9]¢ 8ouanbas-8)8|dwod-7-Juswbas-|, | OZeUIYDSS | gH-UIeliS-SniIA-aW0IpuAS-elIuadojAooquOIUI-U)IM-JaAB)-819A8S-19GEE L D'<

O19VOVOLVIVLYOLOVOVOVOVYYIOOOVIVLIOOVOLOLLYIVYOLYILOOOVYOOVYOVYIOVIVYOLOL

GZGG 9ouanbas-8)8|dwod-7-uswbas-| | OZeUIYDSS | gH-UIeliS-SniIA-aWwoIpuAs-elIuadojfooquoIUI-UIM-JaAs)-819A8S-1#95EE L D' <

LYVO1YYVYOYLOO909VOOVILIVLIOVYYYOVYOLOOOVYVLIOOVLOVOLOVIVOIOLLIOIVOLOO1VLD

98 9ouanbas-a}a|dwod-Tuswbas-1 | 0ZeuUIYDYS | GH-UIBIS-SNIIA-8WOIPUAS-BIUSd01AD0GWIOIYI-UIM-J9AB}-8I8A8S-.9GEE L D<

OVOLO1VOVIVYILYYVOVLOOODOVOOVOLIVLIOVYYYOVYOLIOOVYY.LOOVLOVILOVOVOIOLLLOL

GGg 99uanbas-a}a|dwod-Tuswbas-| | 0ZeuIlyDYS | gH-UIeNS-SnIIA-8WoIpUAS-eIuUad01A00qWIOIYI-UIIM-J9AB)-8I8A8S-.9GEE LM<

QYOVLVLO9O9VOL1O1VOVIVVILYYYOVLIOOIOVOOVO LIYLIVYYYOVYOLOOOVYYLOOVLOVOLOVO

798 9ouanbas-a}a|dwod-Tuswbas-| | 0ZeuIYDYS | GH-UIBIS-SNIIA-8WOIPUAS-BIUSd01AD0GWIOIYI-UIM-J9AB}-8I8A8S-.9GEE LM<

OYILOVVYYVYIVOVIVLOOOVOLOLVOVIVYILVYVYOVYLOODIOVOOVILIVIOVYYYOVOLOOOVVYVLID

¢/9 90uanbas-a}a|dwod-Tuswbas-| | 0ZeuIlyDyS | gH-UIeNS-SnIIA-8WoIpUAS-eIuad01A00qWIOIYI-UIM-JaAS)-818A8S-.9GEE L DM<

910099109Y.L0V.LOIVOOVI LOVYYVYIVOVIVLOOOVOLOIVOVIVYOLYYVYOVLOOOOVOOVILLYL

168 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuIlydyS | gH-UIBAS-SNIIA-8WOIPUAS-BIUSd0JA0qUIOIY)-Y)IM-1BAS)-819A8S- | 9GEE JD<

VOLYVOLYOLOVVOOOVYYOOOOVIVOOLYOLIYYYOOIOLOOL1L0OL0OVOLOLIVYOVOLYVLIOVYYOY

0G| 9ouanbas-a)8|dwod-|\-juswbas-| | 0ZeulydyS | gH-UIBAIS-SNIIA-8WOIPUAS-BIUSd0)A00qUIOIY)-Y)IM-I1BA8)-819A8S-09GEE L D<

100.1101v3130VVIOOVVYVLLOLIVOLOVYILOVYYOLYIVOODOOLOLIVYOLIOVIIOLIYYOOVOLY

6262 9ouanbas-a)8|dwod-|\-juswbas-|,0zZeulydyS | gH-UIBAS-SNIIA-8WOIPUAS-eIUSd0)A00qUICIY)-Y)IM-I1BA8)-819A8S-09GEE L D<

LIVYVYVYOO0.191v99L100.L101vIO100VVYIOOVYVLLOLIVOLOVYILOVVYYOLYIVOOODOLOLOVYOL

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

47178

QG¢ Old

_ 910VOYVYLIOLOVYIVOYYOOLOL19VILYVLOOLLOOVDLII999 L19OVIOVOVYOVILOVYOVILLDIVOD
¥Z61 8ousnbas-aje|dwod-1-Juswbes-y |-z | 0z N T-Ulels-SniIA-sWOIPUAS-eIUSd0)A00qUIOIU)-UIIM-19A8)-818A8S- | 117/ 98I <

_ 19VWOVOYYO9L019VOLYVLO0.LLOOVDLI0999L199VIOVOVOYILOVYOVYILLOIVOIOVYYOOLLO
Gl6l 8ousnbaes-aje|dwod-1-Juswbes-y |-z | 0z N T-uUlels-SniIA-8WoIPUAS-eILSd0)A00qUIOIU)-UIM-19A8)-818A8S- | 117/ 98I <

_ 9109VOV9 1091199999 1VVLIOVLLLIVIOVOLOD1YILD1IIVILIVLIOLIVOO LIVIOOVVLIOOOVYO
0£9| 9ousnbas-g)a|dwoo-|N-Juswbas-gG-z | 0ZNT-UleJis-SniIA-8wWolpuAs-eluadoifo0quIoIL-Upm-18A8)-818A8S-01i . 98 4W<

B YO1010919VI9VOYO10LI0JVILYYIOL991I1119VYID9DIVOVLLIOD LOOVYYIVOOVYILYDD
912¢ 9ousnbas-8)a|dwoo-|N-Juswbas-1 -z | 0ZNT-UlesS-SniIA-sWoIpuAs-eluadojfo0quIoI-Upm-19A8)-818A8S-85 1/ 98 IW<

B 9119VY9999VILI1I91OVIOVOVOLILIIIVOLIYVLILIODIDLLIOVYIOODIYOVILIIDD1IOVYVIY
GzZs 9ousnbas-8)a|dwoo-|N-Juswbas-1 -z | 0ZNT-Uless-SniIA-sWoIpuAs-eluadoo0quoI-Upm-19A8)-818A8S-8S 1/ 98 4W<

_ 1011V10099191VOD LOVVIVVLLOLVLYOLOOVLLO9911OVOVLLODOVYOIOVYOVOVLIYOOOVY
00G 8ouanbas-8)e|dwod-S-uswbas-gG-z | 0ZNT-UleS-SniIA-8WoIpuAs-elIusdoAo0qUIOIL-U)M-18A8)-818A8S-GE 1 / 98 IW<

_ 099191V991011Y10339191IVOD LOVVIVVLLOLYLVOLOOVLLIODD 1 1IVOVLLOOOVYOIOVYOY
60G 8ouanbas-8)e|dwod-S-Juswbas-gG-z | 0ZNT-UleS-SniIA-8WoIpuAS-eIuSd0IA00qUIOIL-UNM-18A8)-818A8S-GE 1/ 98 IW<

_ VO LYV1IYVYOVOYVYYIOOOYILOVOILOIDLIVILILYOIVOLLOOD VO LO0O11I1VOVOLLIOVO1DD
09¥] 8ousnbas-8)9|dwoo-g-Juswbes-gG-z |, 0zNT-UlelS-SniIA-8WOIPUAS-BIUSA0)AD0QUIOIU)-UIM-10AS)-818A8S-GS T /98I <

_ 109vJ1100.1019.100v00101vI19YI0IVILLODLIVIOVL LOVYO LYV1VYIVOYYYIOOOVILOVOD
LLG] 8ousanbas-8)o|dwod-S-Juswbes-gG-z | 0ZNT-Ules-SniIA-swWoIpuAs-eIuSd0IA00qUOIL-U)M-18A8)-818A8S-GE 1/ 98 IW<

_ OVOLLIVOOVIIOYDLLIOVOIVILLOLODLIVYYYYYIIIVVOOOLLIVIIOOL L IDOVIVOVYIIVOLYOD
261 8ouanbas-8)o|dwo-S-uswbas-zi-z | 0ZNT-UleS-SniIA-8WoIpuAs-eIusdoIAo0qUOIL-UNM-18A8)-818A8S 151/ 98 IW<

_ VLOVIOLYOVOOLLO119VIOVOLLOVOOVYIIOVOLLOOVIIVILLOLIILYVVYYYVYOOOVVIOOLLLVL
212 8ouanbas-8)o|dwod-S-uswbas-zi-Z | 0ZNT-UleS-SniIA-oWoIpuAs-elusdojfo0quIoIL-Upm-18A8)-818A8S -1/ 98 4W<

_ OV1O11YVYIIJI1VLIVOO LOVVIVVLOO1VOVOLOJVYLLIODD LIOVOVLLIOOVYOIVYVYOVOLLYIIO
Z0G 8ouanbas-8)e|dwod-S-Juswbas-| -z | 0ZNT-Uless-SniIA-sWoIpuAs-elIuadojfo0quIoIL-UpM-18A8)-818A8S-C S/ 98 IW<

_ 1091V L191139VO99VOOVLLILIVIIIIVLIOVOVYOOVLILILYIOOVYOLLOOOVLLIDLOVIVYID
08 99uanbas-8)8|dw09-S-usWbas-p§-7 1 0zNT-UIBNS-SNIIA-8U0IPUAS-BIUS0IAO0GUIOIY)-LYIM-JBAB}-88A8S-ZE T /89 M <

_ WYIVO999OVVYOLLLLIIJVLIOVYOVIIOOVYYYIOVYLYDOVIVOILLOLDID999099 LOVVYVOVOVYO
¢y 8ouanbas-8)o|dwod-S-juswbas- |-z | 0ZNT-Uless-SniIA-sWoIpuAs-elIusdojo0quOI-UpM-18A8)-818A8S- |, £17/ 98 40<

_ O0OVVOVOLLVIIOVYOLLOLOLIVOOLIVIVOLVIVOOOOVY)LLLLIOOVLIOVYOVIIOOVVYYYIOVYL
Opy 8ousnbas-8)o|dwod-S-Juswbas-y |-z | 0ZN7-Uless-SniIA-sWoIpuAs-elIusdoio0quIOIL-UpM-18A8)-818A8S- |, £17/ 98 40<

_ VLLIVLO1009VVVYOI9O11VOL00.L10110VOL1O L 1OVIOVIIVYOLLOOVO LYOOOVOIVLOOOVYIOL
009 8ouanbas-8)e|dwod-S-Juswbas- |-z | 0ZN7-UlesS-SniIA-8WoIpuAs-elIusdojo0quOIL-U)M-18A8)-818AS- |, £17/ 98 40<

_ YI99919YVI0191VIVIOVIDLIDLI91099VVYLLLIILIVIVOYDOD 1OVIIII991L0DOVIVILYILL
10| 9ousnbas-818|dwoo-G-Juswibas-i7|, -z | 0ZNT-UIeNS-SnIIA-8W0IpuAS-eIusdojiooquIoIY)-UIM-IoNs)-819A8S- | £ 7 /88 M

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

] ] o L1VOL1VI9VIIIVYILVOLOLIVOOL0DOVOVOVILOOD1IVIVLIOLIYOLIVO1VILOVVYO LOOVYOVOY
A ”_COOV DG O] o107 ousnbss-ajeidwiod-Tuswbas-| | 0ZeUIL)ZHY-UIAS-SIA-SLOIPUAS-BIUSd0}AI0GUIOI)-UIM-1BAS}-819AS-6260 9D <
o L101VIOLLLLIVIVIOOJ199911VOVO110090VIOVILOIVOLVYII LI L1999 100IVOVYOVYYO

0 gpy 8ousnbas-8)o|dwod-T-uswbes-||0zeuly)ZHy-Ulens-sniiA-awolpuis-eiusdopooquIoIy)-UiM-IaAs)-818A8S-6260..9D1 <

L V110991 10VIOVYLOLLVYOLLIOVYVYYYOOOVYIOVYYYLOOOVLIOLLI9OVILILLI109VVLIILO1IVOL
21 GOgy 9ousnbes-8)9|dwiod-1-Juswbhes-| | )zeuIy)ZHY-UIBNS-SNIIA-8U0IPUAS-BIUSd0IAO0GUIOIY)-LNIM-IBAB}-88A8S-6Z60 9D <

_ OVVLOLLVOLLOVVYVYYYOOOVIOVYVYVY.LOOOVLOLLOOVILOLLOLOOVVYLILID11VO1IJL1LO19VYD
21 919y 9ousnbas-8ja|dwiod-1-juswbhes-| | )zZeuIy)ZHY-UIBNS-SNIIA-8U0IPUAS-BIUSd0IAO0GUIOIY)-LYIM-IBAB}-88A8S-6Z60. 9D <

- OQL1V9O11910109V111VI999OVOIILILLIVOVIVYLIOLLLIYYOVYOOLO1vIJL11010019110999
) 7622 9ousnbas-8)9|dwiod-1-juswbes-| | )zeuly)ZHY-UIBNS-SnIIA-8U0IpUAS-BIUSd01A00GUIOIY)-UNIM-IBAB}-88A8S-6Z60.. 9D <

_ 999010LL191110999V99LVYVYIIIVIVIOOVYIVOLLOOVILYOLYOVOOVO LOVYVVLOLOVVIVO
9/61 8ousnbaes-8je|dwoo-7Juswbes-gc-z|, 0z N T-ulelS-SniIA-8WOIPUAS-eIUSd0)A00qUIOIU)-UIM-19A8)-818A8S-G il /98I <

_ 1191V9IV1L1099V0091VOLOVIOVLLOODYVILYOVYOOVD 119D LOVVLIOVLOVOOD LYOVODLYOV
622G 9ousnbas-8ja|dwoo-1Juswbes-gc-z |, 0z N T-ulels-SniIA-sWoIPUAS-eIUSd0)A00qUIOIU)-UIM-19A8)-818A8S-G il /98I <

_ O01IVVOLLVLIIOIY)IVLLLIOODVIOOLYOLOVOOVLLODOVILIYOVOOVYILLIDO LOVVY.LIOVLOVOOOL
9¢7G 9ousnbes-aja|dwod-1Juswbes-gc-z |, 0z N T-ulels-SniIA-sWoIPUAS-eIUSd0)A00qUIOIU)-UIM-19A8)-818A8S-G il /98I <

_ OOVVOIOLVIILYVYOLIVLLIOIYOIVLLLIODVIOO LY LOVIOVLIIOOVILVOVOOYOLLODOLOVYL
112G 8ousnbes-8)a|dwoo-1Juswbes-gc-z |, 0z N T-ulels-SniIA-sWoIpUAS-eIuSd0)A00qUIOIU)-UIM-19A8)-818A8S-G il /98I <

_ 1YOL191V1199VVOIOLVIILVYYOLLIVLIOLVOIVLLLOODVIID VO LOVIOVLLIIOOVILYOVOOVOL
067G 9ousnbas-8ja|dwod-1Juswbes-gG-z |, 0z N T-Ulels-SniIA-sWoIPUAS-eIUSd0)A00qUIOIU)-UIIM-19A8)-818A8S-G il /98I <

_ 9991100VOLYOL91VLIOOVVOIOLYIILYYOLLVLIOIVYOIVLLLOODVIIOLVOLOVIOVLLIIOOV)
G9zG 9ousnbaes-aje|dwoo-1Juswbes-gc-z |, 0z N T-ulels-SniIA-sWoIPUAS-eIUSd0)A00qUIOIU)-UIM-19A8)-818A8S-G il /98I <

B J91991V1L30032LI11L191113999V9D1VVYIIIVIVLIOOVYIVILLIOVILYILYOVOOVO LIVYYY
1861 8ousnbas-8ja|dwod-1Juswbes-gc-z|, 0z N T-Ulels-SniIA-sWoIpUAS-eIuSd0)A00qUIOIU)-UIIM-19A8)-818A8S-G il /98I <

_ 1¥3119099109VLIVLOIVYOVI LOVYYVIVOLLVIOOOVO LOLVYOVIVYILYOVOVLOODIOVOOVIL
¥69 80uanbas-8)9|dwod-Tuswbas-zi-Z | 0ZNT-UlesS-SniIA-8WoIpuAS-eIuSd0IA00qUOIL-UNM-18AS)-818A8S -1 . 98 IW<

B OVYVYVOLYLOLVIOLLIIVOD LD LVIVYOVVYIIVYOO LLYOVIVOVYLIOLOLDIOVOOVO LLOIVYIVDI
v6g ousnbes-aje|dwod-1Juswbes-| - | 0z N T-Ulels-SniIA-8WoIPUAS-eIuSd0)A00qUIOIU)-UIM-19A8)-818A8S-C 1717 /98I <

_ YOOLLLLOVYIOVVIVLOOVYVOLVLOLYOOLLOOVOD LODLVIVYOVYIIVYOO LIYOVOVYOVYLOOLO
216z 9ousnbas-aja|dwod-1Juswbes-| - | 0z N T-ulels-SniIA-sWoIPUAS-eIuSd0)A00qUIOIU)-UIIM-19A8)-818A8S-C 1717 /98I <

B 1YYOLOVYO LO91YIIVIOLYIIDLLIVYILOLLI1VYVIOVILIOVYIDLYIVOVYYILOIOVYVVILLIVY
G0gl 8ousnbes-8je|dwoo-1Juswbes-y¢-z |, 0z N T-UlelS-SniIA-8WOIPUAS-eIUSd0)A00qUIOIU)-UIIM-19A8)-818A8S-Z 117 /98I <

B OVYVOVILILI9VODL1DLI9VIVILIOIVOVILLLLIIVOLIVIVOOVOOVOVLIILYIVOILOLLIDVOVYD
009G 8ousnbas-8ja|dwod-7Juswbes-y¢-z |, 0zNT-UlelS-SniIA-8WOIPUAS-eILSd0)A00qUIOIU)-UIM-19A8)-818A8S-Z 117 /98I <

B 9110VI1V99OVYOVILILIDOYOO 1D 1O9VIVILOLYOVILLLIIVOLIVIVOOVOOVIOVLIILYIVOILD
GJ9G 8ousnbaes-aje|dwod-1Juswbes-y¢-z|, 0z N T-uUlels-SniIA-8WoIPUAS-eIUSd0)A00qUIOIU)-UIIM-19A8)-818A8S-Z 117 /98I <

48/78

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

49/78

WO 2014/197607

DMN mu_n_ 01 8979 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Ules-SniiA-auWoIpuAs-euadojAo0quolyl-Uim-Jans)-818AaS-#£60.90 <

_ 1191900vVIL9O1V0I9LOVYILVIOVIVOOIVIIODILOVLODIL1VOVYOIIVYVYLOLLOOLYYYOOVVYL
21 /79 92uanbas-8)9|dwoo-Tjuswbas-| | 0zeuly)THYy-Uless-sniiA-awoIpuAs-euadojAooquolyl-Uim-Jansl-a18AaS-#£60.90 <

L J191VIO910VYILYIVIVOOIVIOIDILOVIOOILIVIVVYIOIVYVLOLLOOIVYVYOOVVYLLIOIVOVIOID
21 9979 82uanbas-8)9|dwoo-Tjuswbas-| | 0zZeuly)HY-UleS-SnIIA-8WOIpUAS-eIuadojA00qWIOIY}-UlIM-JaAS}-818A8S-7£60L90 <

L O1VO0091101YI1991191910VIVOOVYOVYVOIOLLIOOD1I 111 IVOOVOVVYOLIOD10OVVILIDOY
21 ¢8| 82uanbas-9)9|dwod-S-juswbas-| | 0zeulydZHy-uleis-sniia-awolpuAs-eluadojfooquIoIUl-UIm-1aAs)-819A8S-££60 .90 <

L OVYIVOVYOOVYOLIOVVYOVVYILVILYVILIOD1IDD1IVOL1ID099OVYOLVLIOOVLOOVOVOVOIODILLIVD
21 996| 82uanbas-8)9|dwod-S-juswbas-| | )zZeulynZHy-uleis-sniia-awolpuAs-el1uadojfooquioIyl-UIm-1ana)-a1aAaS-££60 .90 <

_ 1VOL1VV11109100.1VOL10099VVYOLVY.LIOOVLIOOVOVOYOIOILLIVOOVOLLOOVOLOVOLLIVYOL
01 996 82uanbas-9)9|dwod-S-juswbas-| | )zeulynZHy-uleis-sniia-awolpuAs-el1uadojfooquioIyl-Uim-1ana)-819AaS-££60 .90 <

L OL11OVLIOOVVYVYYVYILL000J191VILVIOVIILIVYOVOVYILOI9OD1IVVYILIL109J11009VVY1IOLIOVY
21 Gy 92uanbas-9)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-eluadoiAo0quIoIyl-Uim-Jans)-818A8S-2£60.,90 <

L YVYYVIOLL0000191VI1VIOVIILVYOVYOVYILIOI991VVIOLIL10931 1309VVYLIOLOVVIOIVVYLIOOY
21 g9y 92uanbas-8)9|dwoo-S-juswbas-| | 0zZeuly)THY-UIess-SnlIA-8WoIpuAs-eIuadoiA00quIOIYI-UMm-1ans)-818A8S-Z£60.L90 <

_ O0191VOLVIOYIOLVYOVYOVYYILO099D1VYOLOLLIODI110I09VVLIOLOVYIOIVYLIOOVIOLOLYOOVL
21 /¢ 92uanbas-8)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniiA-auwoIpuAs-eluadoiAo0quolyl-Uim-Jans)-818AaS-2£60.,90 <

_ 111V100V09991VYOOLOL199VOLYOLIOVVYVYILYOLLOLOOVLIIOLIOVIOLO9DOVIOLIVIOVIVYO
21 76/ 92uanbas-9)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-eluadoiAo0quolyl-Uim-Jans)-818AaS-2£60.,90 <

_ YVYOOL1O1199YO1YOLOOVYVYOLVOLLOLOOVLLIOLIOVIDLODOOVILIVIOVIVOVYIOOILLOLOLVY
21 G0g 92uanbas-9)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniIA-aWoIpuAs-eIuadoiAo0quIoIyl-Uim-Jans)-818A8S-2£60.,90 <

L OVVYVIOLVOL1O0109VLI1IO119VIO910999VIOLIVIOVIVOVIIIO1LO101VVYII9910991VVIOVILD
01 7z9 92uanbas-9)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniiA-awoIpuAs-eluadoiAo0quolyl-Uim-Jansl-818AaS-2£60.,90 <

L 10109V110119V0910999VILIVIOVIVOVIIIIO1LO101VVIIODLI99D1VVYIIVILOOVOODILLD
21169 92uanbas-9)9|dwoo-S-juswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-euadoiAo0quIoIyl-Uim-Jans)-818A8S-2£60..90 <

L 009991011090V I10091VVIILVIVLIOVO1ODVIVOLVOOVILOVIVYYVLOOLIVIOD1OVVIOVIL
21 0£9| 92uanbas-8}9|dwod-\-uBWBas- | | 0ZBuUIYDZHY-UIBsS-SNIIA-8W0IPUAS-_IUad0IA00qWIOIYI-UIM-1aAS)-818A8S- | £60 9D <

L 000109990019V L 1L IVOVOVYOLLLIVVIIOOVYLLIOVOOLVOL1O9OVLILLIVOVILIOL1OVOLYOLY
01 gpg| 92uBNbas-8}9|dwod-\-uBWBaS- | | OZBuUIYDZHY-UIBNS-SNIIA-8WoIpUAS-eIuUadoIA00qWIOIYI-UIM-1aAS)-818A8S- | £60 9D <

L 0009 LL1IVIVOVYIOVLOD9999VIILIOIVO 1D 109VIVLLIOLIOIVOVVYYYYOVIVOLLIVVYIVLIOLIO9
01 9£97 92UBNbas-8}9|dwod-\-UBWB8S- | | OZBuUIYDZHY-UIesS-SNIIA-8WoIpUAS-eIuUadoIA00qWIOIYI-UIM-1aAS)-818A8S- | £60 9D <

L 1YOV9O 11030009091 VVIOVLOLYIOOL1OVOLIOVYOLOVVYYYIOLIIIOLIDVIDLYIVYOOD1OIVIILYD
21 67| 92uanbas-8)9|dwod-|\-Juswbas-| | 0ZeuIyDTHY-UIesS-SniIA-aWoIpuAs-eIuadojAo0quIoIUI-UIM-1aA8)-819A8S-0£60 .90 <

_ 1101V 100VVYLLIO1D01IVOLIDOVLLIIVODL 111 1OVDLVOLVOLIVIVYYYIVYOOVILYIOVOIIY
21 7J8| 92uanbas-8)9|dwod-|\-juswbas- | | 0ZeulyDTHY-UIesS-SniIA-aWoIpuAs-eluadojAooquIoIUI-UIM-1aAs)-819A8S-0£60 L9001 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

“1UO .
A } Ov dsc Ol OOVILVIVOOVLLVLIOVIDLOVIOVOOOOLLYYOVYIILYOVIOOOOVOOVYYOLILYIILOVOLOVVIOLL

50/78

21 GG aouanbas-9)9|dwoo-S-juswbas- 1}, 0250dZ10S-Ules-SnIIA-aWoIpuAs-eIuadojA00quIoIYl-Uim-JaAs)-818A8S-900$ 690 <

_ OVLLV119VIOO19VIVOOODL1IVVYOVIILYIVIIOOOVOOVYOLOLYIILOVOLOVYIOLLOI9OVLLIOLD
21 G 92uanbas-8)9|dwod-S-juswbas-| |, 0Z50dZ10S-UIeAs-SniIA-awoIpuAs-eiuadoiAooquiolyl-Uim-Janal-818A8S-900$690M <

L OVYVLYOOOOLVOOIOLL1 11011 01VIOIVIOIOVO LVIO1OVIVOVYIOLVIOLIO1VOIVIOLI9D9OYVIID
21 89 8ouanbas-9)9|dwoo-S-juswbas-1},0250dZ10S-Ules-SnIIA-aWoIpuAs-eIuadojA00quIoIY}-Uim-Jans)-818A8S-900S 690 <

_ 1¥I099999VVOLYVYVOILLLIOD1VOVOLOVOLIOLLIVIOVODLIOOVYOLOOVOLLIVOVOVYIOLLY
01 G 8ouanbas-9)9|dwoo-S-juswbas- ||, 0Z£0dZ10S-Ules-SnlIA-8WoIpuAs-eIuadoiA00quIOIYI-Um-Jans)-818A8S-900SE90 <

_ VOLVLVYVYOOLLYOVOVLOL1O991VIOL01109011909VV LI 1OVYIOIVYLOOVOLVIVOOVLIVLILO
01 78y 9ouanbas-9)9|dwoo-S-juswbas-1},02z20dZ10S-Ules-SniIA-aWoIpuAs-eluadojAo0quolyl-Uim-Jansl-818A8S-G00SE90M<

_ OLOVVOVYYLYOOOO1IYOOIOLLL11011019101VI09VOLVIO1OVIOVYYYIILYOLO01VIOLYILOD
21 6.9 8ouanbas-9)9|dwoo-S-juswbas-1},02z0dZ10S-Ules-SniIA-aWoIpuAs-eIuadojAo0quoIyl-Uim-Jansj-818A8S-G00SE90 <

L OLLIO111191010VVY9191091091¥01101003VO99YI L1031 OVVIOVLIOLOVYOVIVOVYYIOVLIOD
21 10| 8duanbas-9)9|dwoo-S-juswbas-1}, 07 0dZ1QS-Ules-SnIIA-aWoIpuAs-eIuadojAo0quoIy}-Uim-Jansl-818AaS-#00$690 M <

_ O01VJ1091v)1vOLI99V0II0999VIOLLOOVY.LOOOVO LYOVILYIOOLOLOVIVVYVLLIVIOOVIO
21 z¢ ) 92uanbas-9)9|dwoo-g-juswbas-| |0z 000QZ1QS-Uless-SniIA-aWwoIpuAs-el1uadojAooquIoIUI-UIM-1aA8)-819A8S-£ 00690 <

L VO1VOL1099YI000999VIDL1IOVVIOOOVOLYOVILVIIOLO1OVIVYVLLIVIOOVIODODIVYODLD
o1 |7/ 92uanbas-8)9|dwoo-g-juswbas-1 |0z 000QZ1QS-UIesis-SniIA-aWwolpuAs-el1uadojAooquIoIUI-UIM-1aA8)-819A8S-£ 00690 <

_ V0020999V IOLLOOVYLO99VOLYOVILYIOOLOLOVIVYVLLIVLIOOVIOOOLYVOOLOL 1ODOVOLYO
210G, 92uanbas-8)9|dwoo-g-juswbas-1 |0z 000QZ1QS-UIess-SniIA-aWoIpuAs-eIuadojA00qUIOIUI-UIM-IaAB)-819A8S-£ 00690 <

_ 09 1100VV1999VO LVOVILYIOOLDLOVIVYVLLIVIOIVIOOOIVYYOO LD 1OOVOLYOLOOVYVILY
21 G/ 92uanbas-9)9|dwoo-gS-juswbas-1 |0z 000QZ1QS-UIess-SniIA-aWoIpuAs-elIuadojAo0quIOIUI-UIM-IaA8)-819A8S-£00E 690NN <

_ 111010111019VOVOLVIOLI1DOVVILIDOOVYYOVYVYIILYOVYOLLOLOLIYYIOOILVYVOVYLLOLY
21 €€ 92uanbas-9)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-SniIA-aWoIpuAs-eluadojAo0quoIyl-Uim-Jans)-818AaS-#£60.90 <

_ 1999VOVIOVVYYIOOLVYVYVLOVOLYOLOLOL1IOVOLLIOLOVILLIO1O10VOVIVYOVYOVLOLOVIVLIOVO
2l p61€ 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-eluadojAo0quolyl-Uim-Janal-818AaS-#£60.90 <

_ 109V1IOVOVVYLLLIOVOOD1010.1100VLIO1YYOLOOYOIVIVILOVLIODL099OVILOVLILIIDDOLOLVYOVY
21 JG|¥ 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-eiuadojAo0quolyl-Uim-Jansl-818AaS-#£60.,90 <

L 09100090922 0VO91VO9VII199101VVIL10130091910VOLI0919VOVLIIIO1I09VVYLIOL1LI099
21 €906 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-euadojAo0quolyl-Uim-Janal-818AaS-#£60.,90 <

L 101091991V91VIOVIOIIIVVLLOVYVLLLID19IIOVVYILOLYIDLOVVILVYIVIVOOIVIIIDILOVLO
21 Q179 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-SniiA-auWoIpuAs-euadojAo0quolyl-Uim-Jansl-818AaS-#£60.90 <

_ VYOL1VYOVOIOOVVYLLOVYYLLLIOI9D0VVYILO1VOOLOVYILYIVLYOOIVIIIODILOVLODOLIYIOVYD
21 JGz9 92uanbas-8)9|dwod-Tjuswbas-| | 0zZeuly)THY-Uless-sniiA-awoIpuAs-euadojAo0quolyl-Uim-Janal-a18AaS-#£60.90 <

VLLOVVYVLLLIO1930VYIL91VIOLOVYILYIVLYOOIVIOIOILOVLIODDLIVOVYIOIVYYLOLLOD

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

51/78

4G | 2 y9g s0usnbes-ajeidwoo-Tiuswbes-| | 0ZEUIYDYS | GH-UIBLS-SMIA-BUIOIPUAS-BIUSOIAO0GUIOIY-UNIM-1BAB}-818A8S- | 9GEE LM<
L OOVLLIO99VILILLIIOVIVYDL1OIO109009OVLIOLLIVOLIVIOIVYIOVOLOOOVIVLIILOLLII19VOLD
21 ¢/9 8ouanbas-9)9|dwoo-Tjuswbas-| | 0ZeulydyS | gH-UIBIS-SNIIA-8WOIPUAS-_IUSd0IA00qWIOIYI-UIIM-JaAS}-818A8S-.9GEE L D <

L V1VVO100109009VLIOLLIVOLIVIOIVYOVOLOOOVIVLIOLIOLL 1 19VO1IJ19DVIOVLIOOVIIODVD
21 |69 92uanbas-8}9|dwod-Tuswbas-| | 0ZeulydyS | gH-UIBAS-SNIIA-8WOIPUAS-_IUSd0IAD0GWIOIYI-UIM-JaAS)-818A8S- | 9GEE L D <

L 101119VIIVILO119VIVILIOOVIOVYVYIIVIIIOILLIVYO1VIO1VYLIODDI11009110VILVO1IVOL
21 $0G| 82uanbas-8)9|dwod-\-juswbas- | | 0ZeuIyDyS | gH-uIeis-sniiA-awolpuAs-eluadojfooquoIUl-UIm-Jans)-819A8S-09SEE L DN <

_ 1yJ10911¥099109VILLOVIOVOIIII01O1IYIOLLIOVOLLOVIIOVOVYLLIOOOLIDOVOLIVOVYOOY
0J 6267 92uanbas-8)9|dwod-|\-juswbas- | | 0ZeuIlyDyS | gH-uIeis-sniiA-awolpuAs-eluadojfooquIoIUl-UIm-JaAs)-819A8S-09SEE L DN <

L VOLLOVIVIOQIDI191VOLL1IOVOLLIOVOIOVOVYLLIOODL19OVOLIVOVYOOVIILYIVOOOLL 1 IVY
2l pp67 82uanbas-8)9|dwod-|\-juswbas- | | 0ZeuIlyDyS | gH-ulelis-sniiA-awolpuAs-eluadojfooquoIUl-UIm-JaAs)-819A8S-09SEE L DN <

_ 0000191VOLLIOVOLLIOVOLOVOVVYLLLIOODLL1OOVOLYOVYOOVIILYOVOOOLLLIVYVYIVIOLYOD
0J €667 92uanbas-8)9|dwod-|\-juswbas- | | 0ZeuIlyDyS | gH-ulelis-sniiA-awolpuAs-eluadojfooquoIyl-UIm-Jans)-819AaS-09SEE L DN <

_ 19111001V999VVYOLYYVYIOLLLIOD1YOVOIOVILODLLIVOOVYOOLIOOVVYILOOVOLLIVOVIVLIO
01 7 92uanbas-9)9|dwoo-S-juswbas-1 |0z L 0d1daS-Ulenis-SnIIA-8WOoIPUAS-e1USdo}A00qUICIYI-YIIM-I1BA8)-819A8S-C | 0E69D <

L DOVOLVOVILYIOD 1D IVVIVYVLLIVIOOVIOODIVVOO 111 99VO1IVOLOOVYVIOLVOLLIO1O9VLL
21 69/ 92uanbas-9)9|dwoo-S-juswbas-1 |07 L 0d1daS-UIenS-SniIA-aWOoIPUAS-e1UBdOJA00qUICIYI-Y)IM-1BAB)-819ABS-C | 0£69D <

_ 1¥OO9191VVLYVYVLLIVIOOVIOOOLVYYOOLOLIODOVOLVOLOOVYYIOLYILLOLOOVLLOLIOVIOOLD
21 g/ 92uanbas-9)9|dwoo-S-juswbas-1 |07 L 0d1daS-UIens-SniIA-aWOoIpuAs-e1uadojAo0quICIYI-YlIM-18A8)-819A8S-C | 0£69D <

L 0909 1VOVYOLO1VVILVLOVOVYYOIVILLOODIVOVYVYIOOOIVLLIID1OVIIOD9OVOOIYOLDDIVYVYYD
o1 py|| 9ouanbas-8)8|dwod-S-juswbas-| | 0Z60dZ10S-UIelis-SniiA-awolpuAs-eluadoifooquoIUl-UpIm-Jans)-819AaS-Z L 0£ 690 <

L 1V1IOVOVVIOOVIOLLODOIVOVVYIOOLVLLIO1IOVLIIODOVOD IV 1ODIVVYVYIOVOIVIOOVVYOLIOLIVL
21 09 8ouanbas-8)8|dwod-S-juswbas-| | 0Z60d4Z10S-UIelis-SniiA-awolpuAs-eluadoifooquoIUl-UpIm-1ans)-819AaS-Z L 0£ 690 <

L 09900 1L00VLVOVVYYVYYILLOD0I191VILVIVVYOOLYVYOVOVYYOLLO9DD1VYILOL1O9ID11009VVLO
21 GGy 92uanbas-8)9|dwoo-S-juswbas-| |, 0280dZ10S-UIeS-SNIIA-8WOIPUAS-BIUad0IAD0qWIOIYI-UIIM-JOAS}-8I8A8S- || O£ 690N <

L 101010109V I1OVOOVOVOLIOVIIOOVLOVIOILLLIDDIVOVIVLIVIOVVYOOVLIOLOIDLODVOLOLY
21 60¢ 8ouanbas-9)9|dwoo-S-juswbas-1},0Z.0dZ10S-UIes-SniIA-aWoIpuAs-eIuadojAo0quIoIyl-Uim-Jansl-818AaS-0 | 0690 <

L VYOLOVIOOVOVYOLIOVIIDOVLOVIOILLLIDDIVOVIVIYIOVVYOOVLOLIOIDLIDVOLOIVIOVYOVVYOVD
21 y1€ 8ouanbas-9)9|dwoo-S-juswbas-1},0Z.0d4Z10S-UIes-SniIA-aWoIpuAs-eluadojAo0quoIyl-Uim-Jansl-818AaS-0 | 0690 <

L VO L1O0VI099VLOVIOLLLIODDIVOVIVIVOIVYOOVIOLIOD1LIOVOLIOIVIOVVOVYOVOOLYOL1D11
21 ¢z¢ 8ouanbas-9)9|dwoo-S-juswbas-1},0Z.0dZ10S-Ules-SniIA-aWoIpuAs-eluadojAo0quolyl-Uim-Jansl-818AaS-0 | 0690 <

L 00911VIO11199001101010119V309033099VOVVYOOLOLI01IVIIOLL11309910110VIODVY
21 66€ 8ouanbas-9)9|dwoo-S-juswbas-1},0Z.0d4Z10S-UIes-SniIA-aWoIpuAs-eIuadojAo0quoIyl-Uim-Jansl-818AaS-0 | 0690 <

o 1YVYVYOO L1099 1VIVOLOVILODLLIVIOVOD LI OOVVYILOOVOLLIVOVOVYYOOLIVILIVOODL1919
01 | 9ouanbas-9)9|dwoo-S-juswbas- 1, 02S0dZ10S-Ules-SnIIA-8WoIpuAs-eIuadojA00quIoIY}-Um-Jans)-818A8S-900S 690 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A “Ju OOV 462 Ol4 9911919VOVYLI09OVVYILOOOLIYVOVOVYLIILOLIOVIOOOD1IOVOVYLIILOII19OVVIVYILIVOOVO

52/78

21 08 9ousnbas-9)9)dwoo-S-Juswbas-#$-z | 0ZN T-UlelS-SnIIA-8WOIPUAS-_IUSd0IA00qWIOIY}-UIIM-JOAS}-818ASS-ZE 1 /88 IM<

L OL1101011119VI09032099VOVVYOOLOLOOIVLIIOLI 110099101 1OVIOOVYYVYVYILLI0JI1V1Y
21 ¢y 92uanbas-8}9|dwoo-S-Juswbas-|-Z | 0ZNT-UIeS-SnJIA-8WoIpuAsS-eIuadoiA00qWIOIYI-UlIM-JaAS)-818A8S- | £ /88 IM<

L VL1IO1111309910110VIOOVYVYYVYILLODII1VIVOLVIVY IO LVVOVOVYVYIL1O991VYYIO101109D
21 9pp 92uanbas-8}9|dwod-S-Juswbas-|-Z | 0ZNT-UIeS-SnJIA-8WoIpUAS-eIuUadoIA00qUIOIYI-UlIM-JaAS)-818A8S- | £ /88 IM<

o YOOL1009VL9010091VILO9VVYILLO919919VVYIVYOLOVYOVVYOOVOLYVYIOILLLODOVOVLIVVL
21 009 92uanbas-8}9|dwoo-S-Juswbas-|-Z | 0ZNT-Ules-SnlIA-8uWoIpuAsS-eIuadoiA00qUIOIYI-UlIM-1aAS)-818A8S- | £ /88 IM<

__  YVY9OLYIOL9109VI0999919VIIILO1IVIOVOVYYVYLLIOOVIOYIOVIO1I09191VIVOO LI IVIIIOL
21 10¢| 92uanbas-8}9|dwoo-S-Juswbas-|-Z | 0ZNT-Uless-SnlIA-8uwoIpuAs-eluadoiAo0quIoIyl-Uim-Jana)-818AaS- | £ /88 IM<

_ _ VY9OLLI091030VOVLII9OVYOLYLIOD910OVOVOVOIDILLIVOOYOLLO99910VOLLIYYOLOOVD
21 06G| 92uanbas-8}9|dwoo-S-Juswbas- |-z | 0ZNT-Uless-SnlIA-8uoIpuAs-eIuadoiAo0quIoIYl-Um-Jans)-818A8S- | £ /88 IM<

_ OLVOLIV1O1VYOVOLOOOVLVLOLIOLLI19VYO LD 199VIOVLIOOVIIOOVLOLYIDDL0I109119110D
21 606 8ouanbas-9)9|dwoo-TJuswbas-| | 0zZeuyn9S | gH-UIBIS-SNIIA-8WOIPUAS-_IUSd0IAD0qWIOIYI-UlIM-JaAS}-818A8S- /9GS L D <

L OVIVLOLIO1L119VD100199VIOVIOOVIIOOVIOIVIODI1IDJ10911D110911191VOIVYILIVOD
21 976 8ouanbas-9)9|dwoo-Tjuswbas-| | 0zZeulyn9S | gH-UIBIS-SNIIA-8WOIPUAS-_IUad0IAD0qWIOIYI-UlIM-JaAS}-818A8S- /9GS L D <

_ 190199V1OVL09VII99VLIOLYIDIDL0I109L19110911191VO1VYILIYOIDIIILOLOVOLLOOVY
21 |6 8ouanbas-9)9|dwoo-Tjuswbas-| | 0zZeulyn9s | gH-UIBsS-SNIIA-8WOIPUAS-eIUad0}A00qWIOIYI-UlIM-JaAS}-818A8S- /9GS L D <

_ V191vO90109109119110911191¥91VVYILIVOI0IIILOLIVOLLOOVOOO1IDDOVIIOVLIOOLLL
01 6S6 8ouanbas-9)9|dwoo-TJuswbas-| | 0Zeulyn9S | gH-UIBIS-SNIIA-8WOIPUAS-_IUSd0IAD0qWIOIYI-UlIM-JaAS}-818A8S- /9GS L D <

OOL1L101VLILO9VIVIOO9I1YYOLLOOOVIOOVVYLILOVYOLLIYIOOOIVOLLOLIVYYVYOVOVOOLLD

01 Gzz| 9duanbas-9)9|dwod-Tjuswbas-| |, 0ZeuIynos | gH-UlesS-SnIIA-8WOIPUAS-eIUSd0)A0QUIOIY)-U)IM-1BAS)-819ABS- /9GEE /D <

YVLLOVVYOLLIVOOOOIVOLLOLIVYYYOVOVYOOLLOO010VIO10000.LL0L11VOOLLOL011VOO9LD

01 67| 8ouanbas-9)9|dwod-Tuswbas-| |, 0ZeuIynos | gH-UlBsS-SNIIA-8WOIPUAS-BIUSA0)A0QUIOIY)-U)IM-I1BAS)-819ABS- /9GEE /D <

_ YYLYVYOOVIYOOIOLLLL1D11319101VO0OVOVYLO LOVIVOVYYOILYOLIOLVYILLO1OD9VID LIV
21 999 82uanbas-9)9|dwoo-S-juswbas-| | 0ZeuIlyDGS | GH-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAD0qWIOIY}-UIIM-JOAS}-818A8S-GIGEE L D <

110911¥0.191019099VVOO19IIVLIVLOOILLIOVYVOLYOILYOILOL1100090LLOVVIOLVLLL

21 $91€ 8ouanbas-9)9|dwod-Tuswbas-| |, 0Zeuydss | gH-UIBAS-SNIIA-8WOIPUAS-BIUSA0)A0QUIOIY)-UY)IM-I1BAS)-818ABS-19GEE S D <

VYOVOLIVLIOL10110011000VOLYOLLO1YYOVYILIOVLOL0099110101919VILVIVIVOLOLOVO

01 676G 8ouanbas-9)9|dwod-Tuswbas-| |, 0ZeuIynss | gH-UIBAS-SNIIA-8WOIPUAS-BIUSA0)A0QUIOIY)-Y)IM-I1BAS)-818ABS-19GEE S D <

L OVIVOOVILYOVYVOIOOILOLIOVOLOVIOOVLIIODOVILOLLL1OVIVYOLIO109J09VLIOLLIVOLLY
21 9p9 8ouanbas-9)9|dwoo-TJuswbas-| | 0ZeulydyS | gH-UIBLS-SNIIA-8WOIPUAS-_IUSd0IAD0qWIOIYI-UlIM-JaAS}-818A8S- . 9GEE L D <

_ YOVVYVYOOOLOLOVOLOVIOOVLILIODOVOLOLLLIOVIVYOL0J109009VLIOLLIVOLIVIOIVOVOLD
01 669 8ouanbas-9)9|dwoo-TJuswbas-| | 0ZeulydyS | gH-UIBIS-SNIIA-8WOIPUAS-_IUSd0IA00qWIOIYI-UIIM-JaAS}-818A8S- . 9GEE L D <

OLOVOLOVLOOVLLLIOOOVOLOLLLIOVIVYOL1OO0109009VLOLLIVOLIVIOLVYOVIOLO09OVIVLOLO

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

53/78

46¢ Ol

21 69 92uanbas-8)9|dwod-TJuswbas-Zi-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-_IUSd0IAD0qWIOIY)-UIIM-18AS}-818A8S-1i71 /88 IM<

_ 9101199YvI.100L090VIOVOOVLLI1O101VYOOLLOD11D1191VOOVIOLOOVYIOLYOVIVOLLLD
2 6z 92uanbas-8)9|dwod-TJuswbas-| -z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAD0qWIOIY)-UIIM-18AS}-818A8S-Cirir /88 <

_ OVOOVLLOLO1O1VYVYIOLLODL101191VOOVIILO9VVIOOLYOVLVILLLOOVIOL 1D 119VVYVYVYOOL
2 7|6z 92uanbas-8)9|dwod-Tjuswbas-| -z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0}AD0qWIOIY)-UIIM-18A8}-818A8S-Cirir /88 <

L LIVVYOLL11099VO110191VOD1109VOLOL11IVOVYIOVOLLOVYIOOIVIO19D1VIOVILIOVOLLY
21 08| 92uanbas-8)9|dwod-Tjuswbas-#$-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IA00qWIOIY)-UIIM-18AS}-818A8S-Ziri /88 IM<

L 9110109VVIVOILOIVOOVLOLOIO1II01D1IVVIOLOVYVYVOLILVYIVOLYLIOOVIVIOLOOVOVOLOLLD
21 999G 92uanbas-8)9|dwod-TJuswbas-#$-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IA00qWIOIY)-UIIM-18AS}-818A8S-Ziri /88 IM<

_ IVOILO1VOOVLOLIOOLIODL1OLVYILOVYYYOLOLYIOVOLVY.LIOVOVIILOOVOVOLILLOI1IVOLOVYD
21 G/9G 92uanbas-9)9|dwod-Tjuswbas-#$-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAO0qWIOIY)-UIIM-18AS}-818A8S-Ziri /88 IM<

_ 9O 1VOVYOLOL1OVI 1010109100V ID009VILOOVYOOVLIVOLIVOVOOLLOLIOLIOVOVLLIOIOVD
21 yz6) 92uanbas-8)9|dwod-TJuswbas- |-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IA00qWIOIY)-UIIM-18AS}-818A8S- | 717 /88 IM<

L OVVOILL10991VIOVYYOLO119VO1013109130VIII99OVILOOVVYOOVLIVOLOVOVIILLIO1D11IY
21 G|6| 92uanbas-8)9|dwod-TJuswbas- |-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAO0qWIOIY)-UIIM-18AS}-818A8S- | 717 /88 IM<

L O11000V110091VVIOO1IVIOVIOVOLOOYIVOLYOOVILOVIVYVVLIOVLIVIOIIOVYYIOVI1I109VD
21 9¢9| 92uanbas-8)9|dwod-\-usWbas-§G-7 | 0ZN7-UIesis-sniiA-awolpuAs-e1usdojAooquIoIUl-YlIM-18A8)-819A8S-( 17 .88 4 M<

L 901VOL1001911199VIIDOVVLOLIVIIIDL1IOVYVYOVYIOVOVLLIVILODOVOVILIOLIOD1OVIOVOVOL
21 91z¢ 92uanbas-8)9|dwod-\-uswbas- | -z | 0ZN7-Ulesis-sniia-swolpuAs-e1usdojAooquIoIyl-yliM-19A8)-819A8S-8E 17/ 884 M<

L 1911109VI09VVY1LI1VIOI0911OVVYVOVYIOVOVLIVO1999VOYILIOLID1LOVIOVOVOLIIOIILIOVYO
01 Gzze 92uanbas-8)9|dwod-\-uswbas- | -z | 0ZN7-Ulesis-sniia-awolpuAs-e1usdojAooquioIul-yliM-1oAa)-819A8S-8E 17/ 884 M<

L 1190991V101011939311009VVLI19OVYIOOVVLIOOVOLVIVOVVYLIVLIIOVIIOLOVIVOOOOVIVVOY
21 00G 92uanbas-8)9|dwoo-S-Juswbas-9G-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-_IUSd0IA00qWIOIY)-UIIM-19AS}-818A8S-GE 1 /88 M <

L 101109011009VY1019VVIIIVVYLIOOVILVIVOVVYLIVIIOVIILOVIVOOOOVIVYOVIOLYIVIID
21 60G 92uanbas-8)9|dwoo-S-Juswbas-9G-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0}A00qWIOIY)-UIIM-19AS}-818A8S-GE 1 /88 M <

_ 99VOLOVYVYOLOLYOVYOOOVILYIOOVYILOILIVOVYVLIYYIOOVOILOVOLODIOLL 10191 IVIIVOL
01 9oy| 92uanbas-8)9|dwod-S-Juswbas-9G-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-_IUSd0}A00qWIOIY)-UIIM-18AS}-818A8S-GE 1 /88 M <

L 9010VO100091L1D1911VIIVILIOVVLOVIVOOVYOLO991IVOLYOVOO 1DV IVOVOOVYOLIOOY
21 |1G] 9ouanbas-8)8|dwod-S-1uswbas-gs-z | 0ZNT-Uleis-SniiA-awoIpuAs-eluadoifooquicyl-Uim-1ans)-a1anas-GE 1 / 99 IM<

L O1VO1991191910VVVIOVVLIYYVYIOOLLIO991 111 LIVOOYOVYOLOD109OVVILI9D10I19VVYILO
01 76| 92uanbas-8)9|dwod-S-Juswbas-z-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0}A00qWIOIY)-UIIM-19AS}-818A8S-1E 1 /88 <

o VIVYVYOOOL1999111111VOOVOVYOLOD1I9VVILI9D910319VVILIOD1OVVIVYIILO1VIOVIOVL
01 7|z 92uanbas-8)9|dwod-S-Juswbas-z-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-_IUSd0}A00qWIOIY)-UIIM-19AS}-818A8S-1E T /88 <

L 0991YVOLO1119011009VVLI1IOVVIIIVYLIOOVILOLVOOVLIVIIOVIOLIOVIVOODOOLIVVOVLD
01 70G 92uanbas-8)9|dwod-S-Juswbas-| - | 0ZNT-UIBIS-SNIIA-8WOIPUAS-_IUSd0}A00qWIOIY)-UIIM-19AS}-818A8S-CE 1 /88 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(Ju09d) 45¢ 9OI4 9 LOOVYLOVOYOOYYYOD LOVWYYOVYD LODIDD LYY I LOYODOYOOYOYIVLLYOYIOYIDLYOVIVO

54/78

€697 Spo-918|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || £4Y<

OVVOOLVILO1DDVVLIOVOVOOVYYOO LOVVYVOVVYOLIOI991YVII LOVIOOVOOVOVIVLIVOVIOY
202 Spo-818|dwod-auab-uigjoidAjod-0eaio-uless-SniIA-4o1-188-950 || £4<

99VY91010300VOVIIVOOD1IVIIOOOVVYOIVYVIOVOIOYIOVIVOOLOOVIVVOVIOVYOVLIVVYYYOLL
9/1€ spo-a18|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || €<

009 LYVYVYOVIIVOIIOVYVYVYOVOLLOIOVIOOVYILIOI LV IOVIOVILYOVLLIOIVO1VYOILVYVYOL
620G Spo-818|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || £4Y<

O1119111VO1919VVVVYOOOVYVYIVIOOVOLOVIVYOIVIOVLIYLIDIOOVOOVYYIOIOVLYVYILYILO
099G Spo-818|dwod-auab-uigjoidAjod-0eaio-ulesS-SNUIA-¥01-188(-950 || £4V<

11OVOVVOOVOVVOLLLIOLLIVOLD1OVYVYYOOOVYYOVYIOOYOLOVIVYOIVIOVIVLODIOOOVOOVYY
6.9G Spo-818|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || £4<

19OVVOVILILVIVOIOVOIVOLOLIODL 1 1OVOLOIVYVVYVOVYYOLOIOI1OVOVIODIVLIOVOVYVYIOVOLL
617.G Spo-818|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || £4<

1OVVO919VOVYOOIVOVLYVYVOVYO LOOOVVOLVYLIVYIOVOOVIOO YO LIYOLOOOVIVYILOIVOOL
068G spo-818|dwod-auab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || £4V<

Q9OVILYIOVIVYIVYLOVOIOOVYIVIOODIODDLIVYOOLOVOVYOOIVOVLIVYYOVYYOLOIOVYILVLY
£08G spo-818|dwod-auab-uigjoidAjod-0eaio-ulesS-SNUIA-¥01-188(-950 || £4V<

91VI991VIO9110991000VIVIOLLOVOLOD1OVVYVIVVLLOLO1VOVOVILLIVOVYVYOOVYVYVYOVOOVO
L719 spo-818|dwod-suab-uigjoidAjod-0eaio-uless-SnIIA-¥01-188-950 || €<

L J1O11IVOVLLLI1I9VOLOO101VOLYO199VVILO1LOOVIOL999111VIILOIIDVVYVIVYVOVOOOO
21 /6| 92uanbas-8)9|dwod-Tuswbas-9G-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAO0qWIOIY)-UIIM-18AS}-818A8S-Giri /88 M <

_ 101v0910.1vI300LOVIOVLIOVIIOVYYILOOLO1YOLI09VVYLIOD1OVILVIODLO0DOVVYVLIODLYOVY
01 622G 92uanbas-9)9|dwod-Tjuswbas-9G-z | 0ZNT-UIBJIS-SNIIA-8WOIPUAS-_IUSd0}A00qWIOIY)-UIIM-18A8}-818A8S-Girir /88 <

_ VYOOI1OVLOVLLIOVIOOYYILOILOLYOLO0OVVYLIO LOVILYIOD LOIOVVYYLOOLVOVYLIYYOLLYOO
21 967G 92uanbas-9)9|dwod-1juswbas-9G-z | 0ZNT-UIBJIS-SNIIA-8WOIPUAS-BIUSd0}A00qWIOIY)-UIIM-18AS}-818A8S-Girir /88 <

_ VY119VJ09VVIL1OJLO1VOLII9VVLODLOVOLVYIO91L009OVVY.LIOOLYIOVYLIYYOLLYOO1VODI1 10D
01 JyzG 92uanbas-9)9|dwod-1juswbas-9G-z | 0ZNT-UIBJIS-SNIIA-8WOIPUAS-BIUSd0IA00qWIOIY)-UIIM-18AS}-818A8S-Giri /88 M <

L VO100101V9OL1009VVLIO9D10VILVYIODLI0DOVVVYLIOILVYIOVYLIVVYILIVOOLIYODI LI OOVVIVOVIOLY
01 967G 92uanbas-9)9|dwod-1juswbas-9G-z | 0ZNT-UIBJIS-SNIIA-8WOIPUAS-BIUSd0}AO0qWIOIY)-UIIM-18AS}-818A8S-Girir /88 <

L 91009VVLIO91OVILVIODLI0DVVVIOILVIOVYLIVVYILIYVOOLYODILLOOVVYLIVIVILYILO9OVYIOD
01 GozG 92uanbas-9)9|dwod-1juswbas-9G-z | 0ZNT-UIBJIS-SNIIA-8WOIPUAS-BIUSd0IA00qWIOIY)-UIIM-18AS}-818A8S-Girir /88 M <

_ 11119Y0109101V91VO199VYVILOL1IOIVIO1999 L1 1¥VII10II9VVVIVYYOVOOOOOVIYIOVIO
21 /96| 92uanbas-8)9|dwod-Tjuswbas-9G-z | 0ZNT-UIBIS-SNIIA-8WOIPUAS-BIUSd0IAO0qWIOIY)-UIIM-18AS}-818A8S-Giri /88 <

VY9.130199909VLO0101VOLIVIO1IVOVOLOOOVLIVYOLOLLLIOVOLOLIDOVLIOVIOOVIOOOVYOLY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

55/78

04¢ Old

9GS spo-918|dwod-susb-uigjoidAjod-|\-JuswBas-H-an\-UIBLS-SNUIA-BLIN|A- L ££9884 <

VOOVLLIOOVVYVOOLYVYVIVOOLOL19911010191VIOVYIILD1OIVVYVVVIOVOLYVVYVIOLOVOIOV
90G spo-918|dwod-susb-uigjoidAjod-|N-uswBas-H-an\-UIBNS-SNUIA-BLIN|A- L ££9884 <

1OVVYLLO911LIVVYVYVOLIO1VOVOLIVVOOLVVYVYVYYVYLIVIOOVVYO LIVOVLIVOVVYVOVVYLIOVIOOIVOD
/161 Spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-ulels-SnIA-8 LINN-0££8684 <

VIVOVYVYOVLOOL1D1VIOVVLLIOOLLIVYYYOLLO1VOVILYVYOOLYVYVVYYYVYLYOOOVVYOLLVYOVLLYO
ceql spo-o19|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-Ules-SnIA-8 LNN-0££8684 <

9 LOVVOVLOOVYVYVIVOVYYOVLOOLIO1VIOYVLLOOLLIVYVVYOLLO1VOVILYVYOOLYVYVVYVYYYLYOOO
GGl Spo-918|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-UleS-SnIA-B LNN-0££8E84 <

YOOVVYYOVLLIVYVLOVOVOOILLYOLIVLIVOVOLLVI 1D09VVVOLVOVIVOLVYVYIVYOIOVYOVYO LY
901¢ spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1In-Ules-SnIA-8 LNN-0££8684 <

OLVLVYVYOLYOYOVOOVYVYOVLLOVYLOVIOVIOOLLYO LIV IVOVO LIV 1O09OVYVOLYOVLYOLYVLY
gL1E spo-9)9|dwod-susb-aseiawA|od-yYNY-TusWBS-H-aN\-UIBLS-SNUIA-BNA-0SE8E 84 <

O0LVYVYVYYYVYVLLOLVIVYO LYOVYIVYOOVVYVYOVLLOVYLOVOYOOILLYOLIVIIVOVOLLIVLLIOOOVVYYOD
0€1& spo-o19|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-Ulels-SnIA-8 LNN-0££8E84 <

91VILV1099VYOVIVIILYYVYYVYYLLOLYIVYOLYOYIOVOIVYVYOVLLOVYLOVOVIOOOLLYOLIVL LY
Gi1S spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-Ules-SnIA-8 LINN-0££8684 <

99 LIVIVIVVLLYVYOVYOVYOVYOOIVYVIVOLYOVYOVYYYVYOO LLIVOLIVYOVYOOVOVVLIYYYOO LLOVL
98y Spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1N-Ulels-SnIA-8 LNN-0££8E84 <

0999VVYLLOLLIYOVYYO LOVVYVYOOLLVIVIVVLIVYOVYOVOYOOIVVYIVOLYOVYOVYYYYOOILLIVOL
280G Spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1In-UlelS-SnIA-B LINN-0££8E84 <

VYOLLLIOVOVYYOVLYILYLOLVYVYVYLYOOVOVYYOOVOVILYYOVLLIOLOVLOLIYYYYOLOOLVOOOLLL
¢1GG spo-019|dwod-susb-asesswA|od-yYNY-Tuswbas-H-a1n-Ules-SnIA-8 LINN-0££8E8 4 <

11991VI99VOVIOOVVYLLIOOVYVOVYOLOLVIOVOVILOVOO LVOLYVYOOIVYVYYVYOLOVOVIVLOLY

0.G Spo-019|dwoo-sauab-uisjold-SSN-puUe-N-JUsWBas-yYNY-S-1 2093-SniIA-sijeydaous-eluiofed-0082Z L L30<

_ OLIVVYVOVILLIOOL1IOVVOVIOOLOVIOVOIOVOLLIOD1DDDOVIODDDIVVYVLILIOVIOVOILOVYOD
969 Spo-018|dwod-sauab-uie)oid-sSN-pue-uIgjoId-N-YNY-S-uswbas-9z-S 4g--sniin-siyijeydaous-eiuloyeD- 26221 L30<
_ VOOOL19VVVIVOOOILIVVYYOVIOLLOOLL1IOVYOVLOD1OVIVOIOVOLLLIDDIDDDOVIODDDIVVYL
¢l spo-a18|dwod-sausb-uie)oid-sSN-pue-uIgjoId-N-YNY-S-uswbas-¢9z-S 4g-—-sniin-siijeydaous-eiuloyeD- 26221 L 30<
B 900109VVYLVIIOL1OVVYVIVOOOILIVYVOVILLIOL1LIOVVYOVLIOOLOVIVOIOVOLLIODD1ID9DOYL
22, Spo-018|dwod-sauab-uie)oid-sSN-pue-uIsjoid-N-YNY-S-uswbas-¢9z-S 4g--sniin-siyijieydaous-eiuloyeD- 26221 L 30<
_ VOO LIVVIVVVYLLLIVYVOOVOOVLLIOLIVYVIOOVIOOIDLOOVVLIVIODLIOVVVIVOOOILIVVYY
29/ Spo-918|dwod-sausb-uie)oid-sSN-pue-uIgjoid-N-YNY-S-uswbas-¢9z-S 4g-—-snin-siyijeydaous-eiuloyed- 26221 L 30<

_ OVOVIOIVOLLOIDOVYVOVYOLILVIOVIVIOLIVOOLYOIVVOOIVVYVVYILOVOVYOVLOLYYOOLIVIO
729G Spo-918|dwod-sauab-uie)oid-sSN-pue-uIgjoId-N-YNY-S-uswbas-¢9z-S 4g-—-sniin-siijeydaous-eiuloyeD- 26221 L 30<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

“1UO .
A ”_ Ov mumN mu_m_ 1100VVYVOLOL09VOOLIVVVLIVIOVO LOVYVYVYVOVOVVYOIILO1IVIOOVYIOOVYYIILIOIVOOLOD1L 1Y
69G Spo-818|dwod-sausb-uisioid-einjaniis-uou-pue-pisdedos|onu-g-Juswbas-GGe GO |- TN Y-UIBAS-SNIA-GSESO L -TNN-GE£8684 <
_ VOOVYIIVIOIVILOLL1DIVVYILOLOOVODLIVVYVLLIVIOVO LOVVYVYVOVOVYYOIILOLVIOOVYIOVY
798G spo-818|dwod-sausb-uis)oid-einjaniis-uou-pue-pisdedos|onu-g-Juswbas-GGe o L - TN N-UIBAS-SNIA-GSESO L - TNN-GE£8684 <
_ YYWOYYOOOVVOVYOOVOYIIIVOOVIIVIOIVILDLLLOOVYVILOLOOVOOIVVYVLLIVIOVO LOVYVYVYY
G09 Spo-818|dwod-sausb-uisioid-einaniis-uou-pue-pisdedos|onu-g-Juswbas-GGe o |- TN N-UIBAS-SNIA-GSESO L -TNN-GE£8684 <
_ YVOVYOVVOYYYOVYYIOOVYOVYOOVOYIIIVOOYIIVIOIVILOLLIOOVYVILOLOOVOOIVVYVLIVID
719 spo-818|dwod-sausb-uisioid-einjaniis-uou-pue-pisdedos|onu-g-Juswbas-GGe o |- TN N-UIBAS-SNIA-GSESO L -TNN-GE£8684 <
_ VOOVOOVLLOOVIVYOLILVYIOLVYVLOOVIOOVOVIVILLOVOOLIOVOVOYOLIODLOIVOVVYVYLLOOVY
vzl Spa-818|dwod-sauab-uisjold-einjoniis-uou-pue-pisdesos|onu-g-Juswbas-gGeg0 |- N Y- UIBIS-SNUIA-GGECO L - TNN-GE£888 4 <
101VVVYVYVYOOVOLYYVYVYVIOLOVVYIOVILYIVIILOLOOVOOD1OVVYLIO1D1IVOVYVYIOVIILIVIOIVLD

€9y spo-eje|dwoo-susb-uisjoidAjod-N-Juswbes-GGE G0 | -TINY-UIRNS-SNIIA-GGEGO L -TINY-FEE8E84 <

_ V9OLYVIOO910YO1IVOLOVYOLOVOVYVYILO1J19VIDIIVIOVYVYVYLIOLYVYVIVIOOVOOILO10119VOD1

798G spo-019|dwoo-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-jJuswbas-H-a1n-UleS-SnIA-8 LNN-Z££868 4 <

_ YVOLL00091091VO1VVYIOI9 LOVOLYILOVYO LOVIVYVYILDLO1OVIOIIVIVYVYLO LVYVVIVIOOVD

GRS Sp2-019|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1n-UIeS-SnIA-B LNN-Z££868 4 <

VYOO LLIVYVOVOVYOOOVIVYVYLIOI1L0109VOVILIVIDL1I99099D IOV IOVVYVVLIOVYOLOOVIVYO

0G/ Spo-019|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1n-UIeS-SnIA-B LNN-Z££868 4 <

_ 00L191910V10VYII09OVVYYOI9O9OVYYVIOILOVOOLIVVLLIVVIOOVVYLIYYYOOIODILIVYVYOL

178 Spo-818|dwod-sausb-uis)oid-{einjaniis-uou-pue-pisdesons|onu-g-jJuswbas-H-a1In|\-UIeS-SNIA-B LUNN-Z££868 4 <

_ 9910VOIVVIILLO1ID1IVIOVYIIIOVVYOIOOOVYYVIILOVOOD LIVVLILIVVYIOOVVVLIYYYOO IO

08 sp2-019|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1N-UIeS-SNIA-B LNN-Z££868 4 <

_ 11001VYVO09910VOIVYIILLO191IVLIOVYIIIOVYYOIOOOVYVYVIO LOVOO LIVVLLIVVIOOVYY

6S8 Spo-019|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-jJuswbas-H-a1N-UleS-SNIA-B LNN-Z££868 4 <

991009999V OLYOIVOLIVOVOVIVLOIVOOVIVIVIVOVOIVVYVYLIVVLIODLODIOVOI1OVIOVVLL

¥Ge | Spo-018|dwod-sausb-uis)old-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1IN-UIBS-SNIA-B LNN-Z££868 4 <

_ O1VO099VYOVLIOL11IO19991309999VOLYOIVOLIVOVOVIVLOOVIOOVIVIVIVOVYOIVVYVVIVVYLO

Z.S1 spo-018|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1In-UIeS-SNIA-B LNN-Z££868 4 <

_ V9OOI1VVILO9OVIOVYOLL1IDI1VIVOOILOVVYOLYVYOLVIOLOL LI IVOVVYOOOVIOILIDIVIVIVIVY

9G] Spo-018|dwod-sausb-uisjold-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1IN-UIeS-SNIIA-B LNN-Z££868 4 <

_ 1IVOVYYODI9OVIIIVVYYIVIOO LIVIIVOIIOIVVILOOVIOVVYILLIDI1VIVOOO1OVYILVYYOLYOL

£09] Spo-018|dwod-sausb-uis)old-{einjonuys-uou-pue-pisdedos|onu-g-juswbas-H-a1IN-UIeS-SNIA-B LNN-Z££868 4 <
YVOOLVYVYVLYOOL1O119911310191VIVYIILOLOLVVYVYVYVYIOVOLYVYVYVYYIOLOVOIOVYILYOVIILD

161 Sp2-818|dwod-susb-uigjoidAjod-|y-JuswBas-H-anjy-UlenS-SNIIA-8LIN|A- L ££9$8 4 <
V1LOVOLV1IVOLLIOVYOOOOVOOYIOD1OOIVIVYOVIOVLLYOLVOLLLLIVOOVIIOOVVVOOIVVVIYO

56/78

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

57/78

HGZ Old

706 9ousnbas-a)o|dwoo-g-juswbas-| | S IN-URAS-SNIIA-BlUBYG-Q/£ISEDM<

OVOOLVLLIOVIVVYYOOVYVYILILO99D10D10191VVOLIDLYOOLIVIOVYOLIVIOVIOOVYOLOVYOV
626 9ousnbas-9)9|dwoo-S-juswbas-| | gSN-uless-sniIA-elueyg-9/£9S60MN<

YVYOVOLVYOLOVOOIVIIIOVIVYYOOVVYOLO199910010191VVOLIOI1IVOOLIVIOVVOLIVIOVIOO
9¢6 9ousnbas-9)9|dwoo-S-juswbas- | | gSN-Uless-snlIA-elueyg-9/£9S60M<

V109OVOLOVVIOLOVVYOVOLYOLIVOOLVLIIOVIVYVYOOYVYOLO199910010191VVO1001vVOO11VL
1G6 9ousnbas-a)a|dwod-S-uswbas- || geN-ulens-sniiA-elueyg-g/£9660r<

0099OVIOVIOLOIVOOVIVOVVYLOOVOLID1D109109111091VOVIILOVVYIOVYVIIOIVVYVOLLIOVY
QzZ | 9ousnbas-a)a|dwoo-g-uswbas- || gEN-ulens-sniiA-elueyg-g/£9660M<

VOLL99011100991191VVI010999111011VIOIIVIOVYYVYIOIVIVOOVOLOVIOOIVIVOOOLVOVY
Q0€| 9ousnbas-a)a|dwod-g-uswbas- || gEN-ulens-sniA-elueyg-g/£9660M<

OOVOVVLIVOVLOOVILOVVYIOLOVYOVILYIOLOVOOLVLILIOVIVVVYOOVYVYILIOLO99D1D010191VVO LD
096 9ousnbas-9)9|dwoo-S-juswbas-| | gSN-uless-sniIA-elueyg-9/£9S60M<

10VLIOOOVILIIIOLIVOLIVIIVIOLIVOOO1009VIVYVIOOYVOVYOOOL19DIIVIOVVYIOVVYIOIVOVYY
L19] @ousnbas-a}a|dwod-|\Juswbas- | | gSN-uless-sniiA-elueyg-/ /£9S60MN<

OVVOVOVLLYOOLILYIOL1D1D9VVLIVOLIYIO19OVOVIIOVVYOOOOLOVVYVVYLIYOVVYIVIOVOOVOOVVLY
Geze 9ousanbas-a)a|dwod-|N-Juswbas-| | gSIN-urAS-SnIIA-BlueYyg-/ . £9S6OM<

YVYVOVYOVOLOVYOVOVLLIVOOLIYO191O9VVIVOLIVO1OVIVIIOVVYOOOOLIOVVYVVLLIVOVVLIVIY
vz 9ousnbas-a)a|dwod-|N-Juswbas-| | gEIN-UrAS-SnIIA-elueYyg-/ /£SO <

VYVOLO9OVOVIOOVLIVOOVIOILYOVVOVILVVYIVLOOVVYYOLOLIVOOIOVVYVLILIOIVOL1OIOIVVLLLIY
/€1€ 9ousnbas-a}a|dwod-|\-Juswbas-| | gSIN-UrAS-SnIA-elueYyg-/ . £9S60M<

1vVO1vOO1VVYOL1O910VLIOLOVYOLVOOOOOVILOLVYOLYVOOVIOLIVYVIVIVOIO1100VOVOVL
LGg @ousnbas-a}8|dwod-|\-Juswbas-| | gSN-urAS-SnIA-BlueYyg-/ /£9SEOM<

1VOVOVOVLOLOVVLIODILYVIOOL1D999D1VVYIIOIVIOOVIVLLIVOVIVILOLVOIVOVOLYVOVVYOY
J6EYy 9ousnbas-a)a|dwoo-Tuswbas- || g N-ulens-sniiA-elueyg-9/£9660r<

JOVYVVOVOOIVVYVOOIVOIOOLVVOVIIVOVOOLLLOLIVIVIIVOOOOIVVYIOLIOVOVVOLLIOLVVYVYVYLLO

19¢ spo-9)9|dwoo-sausb-uisjold-|einontis-uou-pue-pisdesos|onu-S-jusubas-GGE G0 L - TY-UIBNIS-SNIIA-GGECO L - TN -CEERE8 A<

YVO191V1109VVYVOVYOOIVYVOOIVIOLVYOVIIVOVOOLLIOLIVIVIIVOOOOIVYIOLOVOVVOLL

9/¢ spo-9)9|dwoo-sausb-uisjold-|einontis-uou-pue-pisdesos|onu-S-jusubas-GGEGo L - TNY-UIBNIS-SNIIA-GGECO L - TINY-SEERE8 A<

V1O09OVVOOOVIVYOLIVOVOLVYYVVIOVOLVVYVVOVVYVOLLIVIOOOIVIVIVOVOVIILLO19109VVO

09 Spo-9)9|dwoo-sausb-uisjoid-|einontis-uou-pue-pisdesos|onu-S-Jusubas-GGEGO L - TNY-UIBNIS-SNIIA-GGECO L-TINNY-CEERE8 A<

YYOOVOLOLVIOOVVYOOOVIVYOLIVOVOLVVVVIOOVOLVYVVVOVYVOLLIVIOOOIVIVIVOYOVIOLL

697 Spo-9)9|dwoo-sausb-uisjoid-|einontis-uou-pue-pisdesos|onu-S-Jusubas-GGEGo L - TNY-UIBNIS-SNIIA-GGECO L-TINNY-SEERE8 A<

1YO9O1VVY1109111VIVOVYOIVIVOLYOVVYVYOVVYOOVILOLVIOOVVOOOVIVYO LIVOVOLVVVYVIOVO

L0G Spo-918|dw02-sausb-uls)oid-jeinjonu)s-uou-pue-pisdeoos|onu-g-1uswbas-gGecO L -IANY-UIBAS-SNUIA-GGEGO L - TINY-GEE8E8 4 <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A EOOV HGZ ©I|d 10voovo910vo1ovI0.1100VVOVYIDLOD1IVYIDLLOVYOYYOVYYLLIOLLL L IVVIOOVILIOVODOY

58/78

GL0l @ousanbas-a}8|dwo-|\-Juswbas-CEN-UlenS-SNIIA-BW[Bd-08E9S60M<

91 OVVLOVVYVYVYVYVOLLIVOVOOLODLIVIIVIIOIVYVOOOVYILVLIVO LIVOVVVOVYVYIILVOOVIOL
Q162 9ousnbas-a}8|dwo-|\-Juswbas-CEN-UlBnS-SNIIA-BW[Bd-08E9S60MN<

OVOLOVOOVOLOVVLOVVVYVVYVILLIVOVOOLIDD1IVIIVIIDIVVVOOOVVYIOLVIIVOLIVOVVVOVVYY
1262 9%usnbas-a}8|dwod-|\-Juswbas-C S N-Ulens-SNIIA-BW[Bd-08E9S60M<

1VOVVVLO11999VIOVOVLIOVOVIOIVOVYVVYLIVVIVIOIOOVVYVOLOVIVOOIVVVYOLLLIVO1DD1VO
Z1€ 9ousnbas-a}8|dwod-|\-Juswbas-C e N-Ulens-SNIIA-BW[Bd-08E9S60MN<

11VO0919110VIIVIOLIVOLIVIOIL1LOIVVIOVVYIILOIIVYIILIOVVOVVOVVYVLIOL I 11 IVVIOO
201 9ousnbas-a}8|dwo-|\-Juswbas-CEN-UlenS-SNIIA-BW[Bd-08E9S60MN<

OLVIVVO19OVVYOVYIVIOVOVVYOLYOOVVIOVVOVYOLLOVLIOOOVLIOIVIOOL 1D IVVO199D1VOVIOVYYOVY
1122 9%usnbas-g}a|dwoo-Tuswbas-CyEIN-UlBlS-SNIIA-BWIRd-6/.£9S6D<

JOVOVVVYVOVOVYOOLOOVVVLOVIVOVYVYYOLYLIO1VYOO9D1OVILOOLIVIVYOLOVYOVIVIVOVYYOLY
y2€ 92usnbas-g}a|dwoo-TIusWbas-CHEIN-UIBAS-SNIIA-BWIBH-6/£9S6D<

OVVLVYVIOOVVIOLVIIIOVVYVYVVIOVLYLIVIOLIOVIOOIOVILYOLYO LOVOVOVYOVVYIOO LIVVOVOOD1OV
o0y 92usnbas-g}a|dwo0o-TIusWbas-CHEIN-UIBAS-SNIIA-BWIBH-6/£9S6D<

JLOVVYVYLLIOVVYOOVVYLIVVIOVVILYOOOVVVVVYIOVIVLIVIOLOVIOOOVOLVO LVO LOVOVIVYOVYYIOD
G60y 92usnbas-a}a|dwoo-TIusWbas-CHEIN-UIBAS-SNIIA-BWIBH-6/£9S6D<

VVYVYVYVY1IVOOL1O10VIOIO1OVVVLLIOVYOOVVIVYIIOVVYILVIIIVYVVYVOIOVIVLIVIOIOVIOIOVOLIVDO
LIy @ousnbas-8)a|dwoo-Tuswbes-SiEN-URAS-SNIIA-BWIBd-6.£9G6DM<

O1010VOLIVVVVVY1IVIOOL1O1OVIOO1OVYVLIOVYOOVVYIVYIOVYILVIIOIVVVVVOIOVIVLIVIOI OV
0ZL1 92usnbas-a}a|dw0o-TIusWbas-CHEIN-UIBIS-SNIIA-BWIBH-6/£9S6D<

O119199VIOI1010VOLIVVYVYVVY.IVIOLOLOVLIODLOVVYVLIOVYOOVVYIVVIOVVYILYOOOVVYYYYOVL
62l 9ousnbas-a}a|dwoo-TIusWbas-CHEIN-UIBIS-SNIIA-BWIBH-6/£9S6DM<

OOVIVOLYOOVVIOVYVYOVYIOVVYYVVVOVYOOLLYVYYVYYOLL1IO11DOVOVYOLYOVOVIOOVILOVLD
/991 9%usnbas-g}a|dw0o-TIusWbas-CHEIN-UIBAS-SNIIA-BWIBH-6/£9S6D<

1019VVIVIIOVOL19D1VVIOVVYIVYLOVOVVYOOLYOVOOOLLIVOVOOVOVILVYOVYOLIODIOIVOVOLY
187G 9ousnbas-g}a|dwoo-TuswWbas-CHEIN-UlBS-SNIIA-BWIBH-6/£9S6D<

VOVLOVLOOVO1101100VOL1VOVOVIOOVOOVOVILYIVIVYOVVYOVLIVVOVVYLIVOVOLOIVYIIOLOV
228G 9ousnbas-a}a|dwoo-TuswWbas-CySIN-UlBS-SNIIA-BWIBH-6/.£9S6D<

OVVOLIVIOVIIOVVYOLOVYOVILYVIOOOOVIOOOOOVLIOOVYVLIOLLL1D19VO9OD1D9D1VVVIOLYD
189 9ousnbas-a}a|dwo02-S-uswbas- || geN-ulens-sniia-elueyg-g/£9660r<

OLVOOLIVIOVVYOLIVIOVIOOOVYOLOVVOVILYVIOOOOVIOOOOOVLIOOVVLOLLLID1DVOOOD199
068 9ousnbas-9)9|dwoo-S-juswbas- | | S N-Uless-sniIA-elueyg-9/£9S60MN<

910010191VVOLOI01VOOLIVIOVVOLIVIOVIOOVYOLOVVOVILVYVIIOOVIOOOOOVIIOOVVLIOL

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

59/78

IG¢ Ol
O191191111VOD1100VVIVOO19OVIOO111VIIVIOVIDLYIIOOVYVYIIOVOLOVIOIVYOOLO100910
v/.2] 9%usnbas-9)9|dw09-g-juswbes-zZiusied-a}e|0sI-SnJIA-puB s H-C 78S 00X <

VYOOOVIVLLO1099VLIIOVOOO9 1D 1OVIOVOLYO L1011 OVVIOVOLID109OVIIOVOVIOLOD1VOVL
167 9ousnbas-a)9|dwoo-g-juswbas- | jusied-91e|0SI-SNIIA-PUB MBS H-ZY8S 00X <

VYO LVOVYVYVYOVVYVYVYVYOVOVOYOOLO1VOOOLLLIVIVIIODL1IVOL1DD101009VVIVOL1LDID110J1VO
Gy9 9ousnbas-a)9|dwoo-S-juswbas- | 1usied-91.|0SI-SNIIA-PUBBIH-ZY8S 00X <

O9OVOLVYOVYVYOOOL1IVIVOIOOD1IVOIVOVVYVOVVYVYVYVIVYOVOVYOOLOIVIOOOL11IVIVIIOOLIVOL1D
999 9ousnbas-a)9|dwoo-S-juswbas- | 1usled-91.|0SI-SNIIA-PUBESH-ZY8S 00X <

O9OVOLYO1VOOLVOLVVYIVIVYIVOO10100091IVVVYIVVYVYLOLIVLIVOVOOVLOVIOOVYYVYIIOIOOL1LOVO
16, 92usnbas-8)8|dw09-S-juswbas- | jusied-a1e|0SI-SNJIA-pPUBLIESH-Z18G00X <

1vOO01VVYVLO1VIOO9OVOVOVILOOVOOVOLYOLIVIOLVOIVVYIVIVYIVOO10100091VVVIVVYYL
618 9ousnbas-a)o|dwoo-S-juswbas- | 1usied-91e|0SI-SNIIA-PUBESH-ZY8S 00X <

VYOLVYVOLYOOO191009101¥OVOVOLIVVIOLIOVOLIVIL10D19VVOLVYIOO1IVIOOVIOVOOOVYVYIIO
€77] 9%usnbas-9)9|dw09-g-juswbes- | jusied-9}e|0SI-SNJIA-pUBLIESH-Z18G00X <

09OYVYVYIIOVOLYVYILYOOD191009101VIOVOVYOLIVYOLIOVOLIVI11DD19VVOLVIILVIOOOVIOV
Z2€71 9ousanbas-9)9|dw09-g-juswbes- | jusied-9}e|0SI-SNJIA-pUBLIESH-Z18G00X <

VYOLVOOLOL191101VO911JOVVIYVOOLOVIILLIVIOLIYIVIOLYOIO9OVYVIOOOVOLYVIOIVOOOLOL
6,21 9ousnbas-9)9|dw09-g-juswbes- | jusied-a}e|0sI-SnJIA-pUBIESH-Z8G00X <

1OVVYVOOL1100101VIOOVVIYI1IDDI099VIILIVOOVIOVIVILVOVVYVIOIOVIOVYOOIVILILDDID
909} 9%usanbas-818|dw09-g-juswbas- | jusied-9}e|0SI-SNJIA-PUBLIESH-Z18G00X <

1101VOO1100VVIVOO19OVIO111VILIVYIVIDLYIIOOYVYYVIIOVOLYVYIOLVOOD1O1009101VIOVOV
Q97| 9%usnbas-9)9|dw09-g-juswbes- | jusied-9}e|0SI-SNJIA-pUBLIESH-Z18G00X <

1009V109911009VO91L1D19VOILIVYVVIOVIOVIILLIOVVYOOIVYOILIODOIVIOVLIOLLLIDDY
1GO| 9ousnbas-8)9|dwoo-S-juswbas-CyCN-UIRNS-SNIIA-BWIB]- | 8E9S60M<

OVYVOLVYVYVOVYVYOOVOVIOVVYILOVOLIOIVYOVLOLODLIYOOVOOOOOLIVIOVILOOIVIOOIVIVO
18l 9ousnbas-8}8|dwod-|\-Juswbas-C S N-UlelS-SNIIA-BW[Bd-08S9S60M<

1VOO101VOOVVYO LYVVVOVYVVYOOVOVIOOVYOLOVOLLOIVYYIOVIOLIOOLIVIOOVOOODOIVIOVILIOD
061 9ousnbas-8)9|dwoo-\-UBWBS-CHEIN-UIRAS-SNIIA-BWIB]-08€9G6DM<

O1VOLOVLIVOILVYOOLOLIVOOVVYOLVVYVVOVVVYVOOVOVIOVYOLOVOLIOIVYOVIOLIOD1LIVOOVOO
20z 9ousnbas-9)9|dwoo-\-usWbas-CiEIN-URAS-SNIIA-BWIB]-08€9G6DM <

VOOLLOVVOVVOVVYVLLIOLLLIVVIOOVOLOVOOOVIOL1DOVIODIIVIOVILLODIVOOIVOLIODLIVY
296 9ousnbas-9)9|dwoo-\-uUsWBaS-CHEIN-UIRAS-SNIIA-BWIB]-08€9G6DM<

YVYOVYVYOO1001VVYIOOLLIOVVYOVVYOVVYVLLIOLL1 1 IVVIOOVILIOVOOOVIOLIOVIOOIOIVIVILLIOOLY
766 9ousnbas-9)9|dwOoo-\-UBWBS-CHEIN-UIRAS-SNIIA-BWIB]-08€9G6DM<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A.”—C OOV 1GZ ©I|4 10991VVVYOLVIOVVIOIOVOVOIVOVLIVVOVYIOILVOVOOVILOOLOILOOOVOLLLIVOOIVOVYLLD

60/78

¥G1€ 9ousnbas-a1a|dwoo-N-1uswbas-g0Lziyql-ulens-sniia-elueyg-/ 191 96X <

OVVLOOVIVIOVVLIOOO LYYV LVYIOVYLOIOOVOVOOIVOVLLYVOVYIILYOVOOVIOLOO19ID1999VOLL
/91§ 98ousnbas-a1a|dwoo-N-1uswbas-g0 L ziyql-utens-sniia-elueyg-/ 191 96X <

09011 11019VVLIOOVIVIOVVYLOODIVYVYOLVIOVVLOOOVOVOIVOVLIVYOVIILYOVOOVILIOILD
9/1€ 9ousnbas-a1a|dwoo-N-1uswbas-g0Lziyql-utens-sniia-elueyg-/ 191 96X <

OVV1OVLOOVYVYYVOVYYOVIVOVYOVYVIOOLLIVIVOOO1OO1YOOIVIVVYIVVIOOIVIOIOOL1OVVYIOLYOL
¥/81 9%usnbas-g}a|dwod-Tuswbas-g0/zivql-ulens-sniia-elueyg-91. 91 96X <

OVIVIVOVIOVVIOVLOOVYVYVYYOVYOVIOVOVOVYVIOOLLIVIVOOO1091VIOILVIVVIYVYIOO1VIIIOL
€08l 9ousnbas-g)a|dwod-Tuswbas-g0/zZivql-ulens-sniia-elueyg-91.91 96X <

09OLVL111991VOVLIOVIOOVOVIVVIVOVLIIVIOVOOVLIOOLYIOIVOVYVOLLIODVOLOVOVYVYOOOO1D
GZ6E 9ousnbas-g)a|dwod-Tuswbas-g0 /L zZivql-ulens-sniia-elueyg-91. 91 96X r<

OVYVIDI0DI1OVIVIVOVYIIVVLOVLIOOVVYVYVOVYOVYIVOVOVVYIILLIVIVOODLOOIVOOIVIVVIVVL
2681 9ousnbas-g)a|dwod-Tuswbas-g0/ziyql-ulens-sniia-elueyg-91.91 96X <

1999V11IOVIOVOL1O1101VIOVIIOVYOVOLIODDOVOLIVOVOLIOL IVOVVVVVIVIOILVOVOLIOOVIL
y1€2 9ousnbas-a}a|dwod-TIuswbas-zjusned-a1e|osl-sniiA-pueesH- . #9S00X <

191 1IVOVVYVYVYVYLVLIOLVOVOLOOVL L1OIDO1VVYVLIOOVOIOOVOILOVOVVYOVVYVOVVVYVVYLIVLIVLIOODDL
0.22 9%usnbas-g}a|dwod-T1uswbas-zjusned-a1e|osl-sniiA-pueiesH- L #9500X <

O1VOOVLOOVIOVOLO1101VIVVYOIOVVOVOLOOOVOLLYOVOLIOLIVOVVOVVYIVIOLYOVOIOOOOL
Gl £z 9ousnbas-g)a|dwod-T1uswWbas-|jusned-a1e|osl-sniIA-pueeaH-979S00X M <

YOO00VOVYOOVIO10109999100909VI1L0VVIII190019101010VIOLLLII1910019119vVI0009
9G 9%uanbas-a}8|dwo-|\-Juswbas-ziusled-91e|0SI-SnJIA-pUB MBI H-SHES 00X <

1119200199991 011IVVIVYOIOOIIOLVYVYVYVYVYILOLLIVYVIOO19VIOOVOLID1DOVIOOVILOVYVYYO
69GZ 9ousnbas-a18|dwoo-|\-1uswbas-zjusied-a1e|osl-SniIA-pueeaH-G79S00X <

YOOVLVYOOVLVOVVYVOLLOIVIIOVOODIVOLIOL L 1D9VYIO9LO0VOOIVILLID1IO11009VOODOVY
€Z0§ 9%usnbas-a18|dwoo-|\-luswbas-zjusied-a1e|osl-sniiA-puejeaH-G#79S00X M <

YLOO0VOVYOOVYIII2I109999100919VI1LIOVVYOII19I2019101090VIOL011191001911VDIII1LO
9G 9%uanbas-9}8|dwo-|\-Juswbas- | usled-91e|0SI-SNIIA-PUB MBS H- 78S 00X <

YV191VOVOLOLVVYVIVVOIVYVOLOVVYVOLYOVVLLO091OVVYIOO10VOVIOOOVYOOVIIOLOIOVLL
189 9ousnbas-a)o|dwod-\-Juswbas- | jusied-01e|0SI-SNJIA-PUBIESH- 78S 00X <

YVOOVOVOLVIVOVYVIOOLOLVLIIOVVYOOLVOLIOL L 1D99OVVIOIDLOOVOOIVILII IO 100DVODOVY
20§ 9ousnbas-a18|dwoo-|\-juswbas-|jusied-a1e|osl-SniIA-pueesH-#9500X <

991092009199 VVIOVIVILVIVOVYVYIOILOIVIIOVVOOLVYVOLIOL1199VVOIOLIOOVOOLIVILIILL
9€0¢ 9ousnbas-a18|dwoo-|\-Juswbas-|jusied-a1e|osl-SniIA-pueeaH-#3500X M <

109910VOVIO90I1VVYVIII1999VVOOODD1IDII0I09199VVIOVIVILVIVOVYVYIOILOLVIIOVVYD
990§ 9%usanbas-a18|dwoo-|\-luswbas-|jusied-a1e|osl-sniIA-pueesH-#9S00X M <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

61/78

rgc oOld
111VIVVO10919VOIVVYVIOVOOLOVYYVYVOOOL1DI9D109VIO9OIVIOOOVIOILIDIVOVOOLYYIOIVOVY
61/ 9ousnbas-9)9|dwoo-S-jusWbas-0g90)|-ulelsS-sniIA-BluBYgG-1 29 L 96X <

YVOOVOLVYOLLIVIVVOLOO19VOLYVYVYIOVOO LOVVYVYYVYOOOLO0910OVIOODIVIIOOVIILOIVOVD
97/ 9ousnbas-9)9|dwoo-S-jusWbas-0g90)|-ulels-sniIA-elueyg-1 29 L 96X <

VOLVYVVYLOVOO LOVVYVVYOOOLO09109VIODIVIIOOVIILOIVOVOOIVYILVOVO LVYVVVVOVVYIOVY
90/ 9ousnbas-9)9|dwoo-S-jusWbas-0g90)|-ulelS-SnIIA-BluBYgG-1 29 L 96X <

YOOOVOOLVYVYOLVVYVIOLOVOOLIVYVIIVOVYYOLO0991001010111VIOIOD1D1OVIOOVYOVYVIOLL
€/ 9ousnbas-9)9|dwoo-p\-uswWwbas-0g99|-ulelis-sniiA-elueyg-0z9 L 96X <

10VOVILVLVOIOIVIOLVYVIOLYVYYILOVOOLYVYVLIVOVYYOLOOOOLOOLOLOLLIVIOIOO1D19VIOD
¢/ 9ousnbas-9)9|dwoo-p\-uswWbas-0g99|-ule)s-sniiA-elueyg-0z9 L 96X <

110VIVIVOVOO109100VOVILODI1LO9D1IDLIVIVOL1091VVVVILOVYVILVVYIIOOVVYVYIOLLLIO1O
1G] 9ousnbas-a)9|dwoo-\-UsWbas-069D|-uleliS-SnIIA-BluBYgG-0Z9 | 96X <

VV1VL1OOVOl1l1lOVIVIVOVOOL1O910OVOVILODDI1IDDD1D1IVIVOL1I DD IVVVVILIOVYVIIVVYIIOOY
098] 92usanbas-a}a|dwo-|N-Juswbas-0a99)|-ules-sniia-elueyg-0z9 1L 96X <

O01O9OVVVYVOVLIVYOVLOLYOOVVYVLLVVYIVOIOOVOVILVYLIVOOIVYVVIVOLOOLOO19VIOLIVI L
Gele aousnbas-a)a|dwod-|N-Juswbas-0a99)|-ules-sniia-elueyg-0z9 L 96X <

OVVYIOVVIOLOLIVOOVOLOVVLILIOVYVYVYVYLLIOVOVOOL9OLIVVIVOLOOVYVOOOVYVVIVLLIOVLIVY
y€62 9ousnbas-a)a|dwod-|N-Juswbas-0a99)|-ules-sniia-elueyg-0z9 1L 96X <

YVYVYVYO1OVVOILO9OVIOLVLILIIODIOVYVIVYOOYOVOOLLIDIVOIVYOLIVOOOIIOLLOVOVOOI1VL
00| ©82usnbas-g}a|dwoo-Tuswbas-0a99)|-ulens-sniir-elueyg-61.91 96X <

11 OVIOVOOVVYVYVILOVYOILI99OVILVILIIIODDIOVVIVVIOOVOVOOLLIDIVIIVVOLIVOOODII1L1D
60771 92usnbas-a}a|dwo0o-TuswWbas-0a99)|-uless-sniiA-elueyg-61.91 96X <

O1VVOLIVV1IOOVILVOOLOIVOOVILLID1 I DVIOVOOVVVYILOVYOIL1I99OVIIVLIIIIDD1OVVIY
6EYL 9ousnbas-a}a|dwoo-TuswWbas-0a99)|-uless-sniiA-elueyg-61.91 96X <

VVOL1OLOLIVVLILIIOVO1OVIIVIOLIODD1IOD199VIVVOVVYOLVLIVVOVVILIVIOVVIOOOIVOVL
¥9/1 9%usnbas-g}a|dwoo-Tuswbas-0a99)|-ulens-sniir-elueyg-61.91 96X <

VOL1VOVYOOVVYIOVILLL1OJOVIOIOODI1OVIVIVYVYVIVILOD L 1OVVOVOVVOVIOVOVOVYVYIOLLOVL
Z161 92usnbas-g}a|dwoo-Tuswbas-0a99)|-uless-sniiAn-elueyg-61.91 96X <

O0011VOOVOVOOVIIOLIVVYILVLIOVVYVYVLOVYOVVYVIOLVLIVOVOVOOLIVOOD1DI9101111V9O1D
9GZG 9ousnbas-g)a|dwoo-Tuswbas-0a99)|-uless-sniin-elueyg-61.91 96X <

O1VIOL1991009199VIOVYOVVYVOLVLIVVOVVYILIVIOVVIOODIVOVLIOVOVOOVIVVIVOVOLO1l
¥9/1 98%usnbas-g}a|dwoo-Tuswbas-0a99)|-ulens-sniin-elueyg-61.91 96X <

V19VV110301vIOI90I3911110199VIO119VVOVOIIIIVYVYOOLIVYOVIOIOVIOVIOLVYIVIOL1D
,0Z] 9%usnbas-918|dw09-g-juswbas-gQ L zyql-uless-sniir-elueyg-9191 96X r<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A.”—COOV rge 9|4 O1001VVOOLLIOVVOVVOVVVLLOLLL L1 IVVOOVILOVOOOVIOL19OVIOOIIVIVOLLIOOILVOIIVOL

62/78

986 9ouanbas-9)9|dwOoo-\-UBWBaS-ZG 1711 0d-UleIS-SNIA-BWIBd-629 L 96X <

IVOLOVIOIL1OOVVYIVVYIOILODLVYVIOLLOVVYOVVOVYVLIIOLLLL L IVVOOVILOVOOOVIOLIIOVIOODD
900| 9%usnbas-a}8|dwo-|\-Juswbas-z6 711 0d-UlBJ1S-SNUIA-BWIBd-629 L 96X <

O11100199VIIOL19VVOVYVYIIILVOVODLIVYOVIILIOVIIOVIOILVIOVIOLIOIVOOVYO1DI9D1VVIL1O
L6l ©@ouanbas-a)9|dwoo-g-1uswbas-; ZeMyNeq-uless-snliA-yeliessio4- /291 96X <

OL1IVIOO9D10911102199VIO119VVOVVYIIILVOVOIDLIVYOVIILOVIIOVIOILVIOVIOLIIOVOOVYO L
00Z| 9%usnbas-g}a|dw09-g-juswbes-/ZeNyYeq-Ules)s-SnlIA-Ueledalo4- /291 96X <

OOVVOVVYVYLOVOVYVYIOOVLIVIOLIO9OVIIVIOLVOVOLODLOVYO LOOVVVYVVYVOVOLYOLYOVLIOOOVY
18G| 9ousanbas-a)o|dWOo-\-UBWBaS-/ ZE Y HBQ-UIRAIS-SNIIA-UBLIRI8I04-079 | 96X <

11VOLVVYVOLVIVVVLOOOVOVOIOOVLIVYOVIILOOVOOVILODIODILVOVYOLLLIVODIVOVYVYLOO
$G1€ 9ousnbas-g8}8|dwod-|\-1uswbas-, ZeyNeq-uleis-snliA-yeLiessio4-929 L 96X <

OVVOVLOVVYLLYOLVVYVOLVIVVVLOOOVOVOIOOVLIVYOVIOO1OOVOOVILIDIOOIVOVYOLLLIVO
€91¢ 9ousnbas-g}8|dwod-|\-1uswbas-, ZerMyNeq-ules-snliA-yeLiessio4-929 L 96X <

119VIOVVLIOVVYOVIOVVYLIVOIVVYVOLYIVYV.LOIOOYOVOIOOVIIVYOVYIILODVOOVILOD09ILVYD
Z/.1€ 9ousnbas-g}8|dwod-|\-luswbas-, ZeyNeq-uleis-snliA-yeLiessio4-929 L 96X <

O0011VOVIOVLIO1OVIIOVOIOVOOLOVLLIVYYVIL0D01099VILOOVOOILO1ID11D1VIIVOVIVIO
ceG 9ouanbas-9)9|dwW0o-T-JusWbas-/ ZETYYBQ-UIRAS-SNIIA-UBLIRIBI04-GZ9 L 96X <

O910V9O10009VOOL19D19OVOIILVVYVYVIOVIOVOOLLIDOVYOLIOVOIIDILOLYOOVLIOOLIOOVVLL
61701 9ousnbas-8)8|dw02-S-usWbas-61 Q| -y-uless-sniA-elueyg-729L 96X <

901009V IVVVLIOVOVOOOVIDLIOVIVVYLIOIIIOVOVOVIDLIOVVO LLOVVVVVVOVOVYOLYOVIVLO
189G 9ousnbas-a)o|dwoo-\-UsWBas-61 Q| -y-uless-SniIA-eluByg-£29 1L 96X <

1001911VIO9010I09VIVVYVLIOVOVOOOVIOLDIVIVVLOIDIVOVOVIOLOVYOLIIVVVVVYVOVOVY
06G| 9%usnbas-a}a|dwod-|N-Juswbas-g| g -y-uless-sniir-elueyg-cz9| 96X r<

OVLIVIVVYVYVOOO11VIIDO9OVIOVYOOL1191 1VOVIVOVIOOO1OVVVLLIOL1LI1DDIDVOVIOD1LIIOVO
9e0¢ 9ousnbas-g)a|dwod-|N-Juswbas-g| g -y-ulesjs-sniir-elueyg-cz9| 96X r<

DOVOVOOOVLOL1IIOVIVVLIOIDIVOVOVIOLOVYO LLOVVVVVYVOVOVVYOLVOVIVLIIOOVYOOIVO1IDDD
69G| 9ousnbas-a}a|dwod-|N-Juswbas-g| g -y-uless-sniir-elueyg-cz9 96X r<

VYOL11VO9OVILOIVLIVOVILYLIDDDIOVLIILOVVYVYIOLYOOQ1OVOVVOLYOVIOOLOYOVYVLILIOLOVIV
Z2G€| 9ousnbas-919|dwoo-TuswWbas-61 gl -y-uless-sniA-elueyg-zzoL 96X <

OVIOOIVIOOOVIILOIVOVOOLYVOLYOVOLYVYYVVYOVYOVYLLIO1VOOOLIVOVYYOVYVYOLOLLIDDD
6,9 9ousnbas-9)9|dwoo-S-jusWbas-0g90)|-ulelS-SnIIA-BlUBYG-1 29 L 96X <

9991009109VI991VI099OVIILOIVOVOOLVVILYOVOLVVYVVVOVVYOVVYLLLOIVIOOLIVOVYOVY
999 9ouanbas-9)9|dwoo-S-jusWbas-0g90)|-ulelS-SNIIA-BlUBYG-1 29 L 96X <

99 10VVVYVVYO9O1009109VIODLVIOOOVII LD IVOVOOLVYILVYOVOLVVVVVOVVYOVVLLLIOLIVIOO
169 9ouanbas-9)9|dwoo-S-jusbas-0g90)|-ulels-sniA-elueyg-1 29 L 96X <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

63/78

NGC Ol

GezZ 9ouanbas-9)9|dWwoo-|\-jusWbas- | 7/ ZWiy- Al T-Uless-SnIIA-UBpZeY- /6 7GEEDIM<
11101VVYVVYVOVOLOVVYOVIOVLIOVIOLLOOLIVIOOVVYOIVOOILYOLOVYVIOOVVOVOOLOVOVYOLIVIVY
6122 9ousnbas-9)9|dWOoo-|\-uUBWBaS- | 7/ ZWiy- Al T-UlesS-SNIIA-UBPZRY- /617G EEDM<
YVOOLO90L11101VYVYVOVOLOVVYOVOIVIOVIOLLOOIVIOOVYIOVOOILYOLOVYVIOOVVOVOO 1OV
QGzZ 9ousanbas-9)9|dWoo-|\-juUsWbas- | 7/ ZWiy- Al T-Uless-SnIIA-uepzey- /6 7S EEDIM<
OOLVLIOVVYIVYOO1O9JL 1L IDIVVVVVIOVOLOVVOYOVLOVIOLLODLIVIOOVVYIOVOOLVOLOVVYVLOD
1972 9ousnbas-9)9|dWwoo-|\-jusWwbas- | 7/ ZWiy- Al T-Uless-SniIA-uepzey- /6 7S EEIM<
OVIVYIOIOIDDDILVLIOVYIVVYOO 109D LLLIDIVVYVYVYYOVOLOVVYOVIOVLOVIILLODLIVIOOVVYIVOOLY
9/2Z 9ousnbas-9)9|dWoo-|\-jusWbas- | 7/ ZWiy- Al T-Uless-SniIA-uepzey- /6 7S EEIM<
OVVYOVIVOLOVIVYOIOIDIDILVLIOVVYIVVOOL09DILLLIDIVYVVYVIOVOLOVVOVIOVLOVIILLOILIVIO
GQzZ 9ousnbas-9)9|dWoo-|\-juUsWbas- | 7/ ZWiy- Al T-Uless-SnIIA-UBPZRY- /617G EEDIM<
OOV1O1109VOLIVOOVLLIVYIOOLYOLVIOIVVYOVYYOOLIOI9D01109191VI 1 IVVVOOOVVYLIOLIOOVD
99/2 9%usnbas-8)9|dWoo-T-JuUsWbas- | 17/ ZWIy-A|F T-UlBLIS-SNIIA-UBPZBY-96 7S EEDM<
10019VI1010VOVIOOVILILOVOVYOLYOVIOLOVOYVOLO1 0D IVOVYOIVIOOVVLLOOOVVYVYVOOO
/1€l 8ouanbas-8)9|dwoo-T-JusWbas- | 17/ ZWiy-A|J T-UlBLIS-SNIIA-UBPZBY-96 7S EEDM<
O1VOVOOILOOVILIVIIIOIVIIDIDIVYOOILIOVYOOVILYOLIOVOVIVOLLLIOVVYVOVVLIOLL L
96 Juswbas-T-eAung-ueder<

YVO9OOVOVLOLVOVIOILOOVLLIVIIIOIVIIO1O1IVYOOILOVVYOOVILVOLLIOYOVIVILLLIOVYY
/01 Juswbas-7-eAung-ueder<

JOVIOLLIVIOVVYYIOOVOVIOIVOVIDILIOOVLIIVIIIOIVIIOIOIVVODI1OVVOOVILVOLIOVIOVIY
9l juswbas-T-eAUng-ueder<

9111310VVOOVILLIVIOVVYVIOOVOVIOLYOVIOILOOVLLIVILIIOIVIIDLOIVYOOILOVYVOOVILY
GZl Juswbas-7-eAung-ueder<

11VOVVYVYOOO111310VVOIVILIVOVVYVYIOOVOVIOIVOVIOODILOOVLIIIVIIIOIVIIOLIDIVVODIL
¥€1 Juswbas-7-eAung-uedep<

O1VV111O0111VOVVYVOOO111010VVOIVIOLIVOVYVIOOVOVIOIVOVOOILOOVILIIVIIIODIVIIO
¢y Juswbas-7-eAung-uedep<

YWYVOLLIVIIVOIVVLLIOLIIVOVYVYVYOOO111010VVIOOVILIVOVYVYIOOVOVIOIVOVIDIL1IDOVLL
¥G1 Juswbas-7-eAung-uedep<

VOOVOL1IOVVIOOVIVOLIVOLLI1D1VIOOVIOLIVYVYIOVOLOLIOIVVILI1IVIOOVOLOOVILIOIVIVOY
67 swbas-7-eAung-uedep<

OVV1O19VVYVIOVOLLOVVLOOVIVIOLIVOL111D01VIOOVIOLIVYVOVOLOLLIOIVYI111VIOVOLOIV
€97 Juswbas-7-eAung-uedep<

1VOLIVVYVYVOVIOLOVVIOLOLLIVOILIOLI 11 I9VIIOVIIVOOIVOIOIL1IOLIIVIOIVYOLIVVYILOVYL
62¢ Juswbas-7-eAung-uedep<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A EOOV MGZ Old LvoL0991099100L1YOVYOLYLOVYOLYYYILLYYYLOVOVOLYOOYOOYYOLOVYYOVYOVYYY.LOOV

64/78

086 9ousnbas-a)o|dwod-TIUsWHas-1 Q¢ | -YINL-9)1B|0SI-SNIA-IRIS-8U0T-S0068S DM <

VYVOVYVYOVVYVYVOLOVVYVYVYIOOVYVYLLLIVYVVYOOVILVLIOODIOVVYILVIOIOOVIOOIVIOLLIDI109VIOL
€166 8ouanbas-918|dwWoo-TjuswWwbas- | g€ |-VINL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<

911019VOVIOVIOVYILVYIOVYIOVVYVVOLOVVYVYVIOOVVYVLLLIVYVVYOOVILIVIIOODIOVYILIVIOIOV
0£Es 8ouanbas-818|dwWoo-TjuswWwbas- | g€ |L-VNL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<
100VO1010VIL1O99VVOLIVILIDDOVVIVVOIOVOVLOVIVYVYVIIOO L1 101VVIOOVILVLIOVYIOIVYYY
0r6s 8ousnbas-818|dwWoo-TjuswWwbas- | g€ |L-VINL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<
OVOLIV1IOOIVOIVIOVVIVILOIVIOVVVYOIO 1L LI OVVYVYOIVOVVOIVVYVLIOOIOVYOIVLIOVOIODDIVY
181 8ousnbas-818|dwWoo-TjuswWwbas- | g€ |-VINL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<

11 1VYVVVVOVOVILIOO1O1LVIOOVIIOVYIOVVYVYLLIIOVVYIOVVOOOOVII1DDDILOVYOVOVIVYYIVL
G6LG 9ousnbas-818|dwWoo-Tjuswbas- | g€ |-VINL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<

JOVLIOLOOVOOVYVYILIOVVYIOVYVVYIOLVOLIVOOOVVYO LOVVOVVOVOVVYVYOOOLVILVOVOOVOVYOVLL
01.G 8ousnbas-818|dwoo-Tjuswbas- | g€ |-VNL-918|0SI-SNJIA-IBIS-8UO0T-G0068SIM<

11091VVVYVOL1OVVYVIOLVYVYIIOOVVYOLL1ID19VOOOVOODDOD09DOVVYVOLIIOVOLO1ID1DIVVIVVYYYO
€181 98ousnbas-8)8|dwoo-|N-usWbas-0g9D|-ules-SnIIA-BlUBYG- | 17| ZSDM<

9191 1VIVO11091VVVYVI1OVVYVILYVIOIOVVYVILLLD1IDOVOOOVODIIIDDOVYVOLIOOVOLID1ID1D
2281 9ousanbas-8)8|dwoo-|N-uswWwbas-0g99|-ules-snuA-elueyg- | 71 ZSOM<

VOLOVVYLIOVVYVYVLLLOVOVOOLIOD11IVVIVOLOIOVVYVOOOVVVLIVLLOVLIIVVIOVOOVVYIILVYOOVO
6162 9ousnbas-8)8|dwoo-|N-usWbas-0g9D|-ules-SnuIA-BlUBYG- | 1171 ZSDM<

O1VVIOOL1IOVOVOVLIOODODDI11D19OVIO1IOIVIOIVIIVOODIVII1ID9DD11 IVIIOVVIIOVIVOVVYVILO
91Z¢ 8ousnbas-8)8|dwoo-|N-uswWbas-0g99|-uless-snuA-elueyg- | 71 ZSOM<

1VOVVYVIOOI199OVVVVOVLIVVOVLOIVOOVVYVLIVVIVOIOVOVILVIIVOOIVVVVIVOLIO9D1I0D19V
21§ 8ouanbas-8)9|dwoo-|N-uswWwbas-0g99|-uless-sniA-elueyg- | 71 ZSOM<

901099VI1O1111991JVVIVVIOVOVOOLLID1IVIIVYOLIVIODODDI1OIVIOVOOIIVIIIDIIDVVYL
16| 9ousnbas-a}8|dwod-TIUsWBHaS-09D|-UleS-SnIIA-BlUBYG-O1 7L ZSDOM<

YV9OLOOOVOVOVILYOODI1L1VOIVVYVOOVIIILVYVIOLVLIOVVYVVLOVVOVVYVOOLVLIVOVOVOOL1Y
¥12G 9ouanbas-9)9|dwoo-7-juswbas-0g990)|-ules-sniia-elueyg-Ori L ZGOM<

11IVOO19VOOL1I1OVOLLIODVOVILIO1IOVIOD1IVVIOVILVIOIOOVVYVIOIIVOVILLIODD1D11009VIL
29¢] 9ouanbas-9)9|dW0-S-JUsWBaS- | 17/ ZWIY-A|F T-UIBJIS-SNIIA-UBPZBY-86 7SS EDM<
OVOVVLOVOLLIVOIIOVOO1D10VOL1II9OVOVILILIOVIODIVVIOVILIVIOIOVYVYIOIIVOVILLIODD
Z.€] 9ousnbas-9)9|dW0-S-JUsWBaS- | 17/ ZWIY-A|FT-UIBJIS-SNIIA-UBPZBY-86 7SS EDM<
OV1LOVOLIODOVIOVVLOVIOLLIVOIIOVOODLD1OVOLLIODOVOVILIOLIVIODIVVIOVILIVIOIOVYVYIODD
18| 9ouanbas-9}8|dw02-g-uswWwbas- | 7/ ZWiy- Al T-UIBNS-SNIIA-UBPZBY-Q6 7S EEDIM<
OVVOVOVLOVIOLLOD1IVIOOVYIVOILYO LOVVVLIIOOVVOVOILOVOVVYO LIVIOVVIVIVOOVOOVVYIVY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

65/78

16¢ Ol4

L6LL ©9ousnbas-8)8|dw0o-S-jJusWbas- | §< | -VINL-91B|0SI-SNIIA-IBIS-8UOT-11Z 120 DN<

YVYVYOOOOL191VOLIVIOOLIOVIIVVYOLIVOIVOVLIYVIOOVIOOLOOVOVIOLIVIVOVIVOOVYVIOD
1171 9ousanbas-9)9|dwoo-S-Juswbas- | 9¢ |-V L-91.|0SI-SNUIA-IR)S-8UOT-71Z 1. 20 DN<

09OVO1910LIVOIVOLVYYOVYVIVOLO1L1OVOVYVYVLOO10109VL1IOD109VVIOVIVYVIOOOL 101V
Geel 9ouanbas-9)9|dwoo-S-Juswbas- | 9E L-YIN L-91.|0SI-SNUIA-IB)S-8UOT-71Z 1 20 DN<

VOVOVOVLOD1IOVIODIILYOVVYIOLLIOVYVYIOLLIODODDD1IOVVILIOD 1 OVIOVYVIVOVYYIIL1OI9D1VVYVVY
G| 9ousanbas-9)9|dwoo-S-Juswbas- | 9E |-V L-91.|0SI-SNUIA-IB)S-8UOT-71Z 1 20 DN<

V19VVYVOVVYVILl1l9910VIOI1VILID1IVOVIOVIIVOVYVIOLOIVVYIOVIILIDIOVIIOVLIIIODOYOIY
29/ 1 9ousnbas-9)9|dwoo-S-Juswbas- | 9E |-V L-91.|0SI-SNUIA-IB)S-8UOT-71Z 120 DN<

10VOVIOIVIVIVIOVOOVOOVVYIVOOVOOVVOVIOOVLIODIOVOOVLIOLOIVYVYIOLLIOVVVOOLVIOVL
916] 98ouanbas-9)9|dwoo-|\-1usWbas- |, 8< | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <

O 1LVVVYVOVYVYVIOVVYVYIVOLLOVOVOVYVYILOOVOLO9LOVILYIVOOIIVVYOVIOLVOVOOOVOVYOVLIVL
GBSl 9ousnbas-9)9|dwoo-|\-1usWbas- |, 8s | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <

11VVOVLOOOLVYVYVYVOVYVIOVVYVOIVOLLOVOVOVVYILOIOVOLIOD1OVILYIVOOIIVYOVIOLVOVOOO
09| 82usnbas-9)9|dwoo-|\-1usWbas- |, 8< | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <

OLL1I911911VVOVIOIDIVVVVOVYVIOIVYVIOVOLLOVOVOVYVYILOOVOLOD1IOVILVIVOOIIVVYOVY
€19] 98ousnbas-9)9|dwoo-|\-1usWbas- | 8s | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <

11 119VOI9OVVYVVYOOVIVYIVOVYVYIOVVYVYOVOOLVOVVYVLLO1LOVILIODDDD 1 D1IVIVYOILIVIOLYOVIOL
ez 9ouanbas-9)9|dwoo-|\-usWbas- |, 8s | -VINL-91.|0SI-SNIIA-IBIS-8U0T-90068S DM <
OOVIVIOOVLLIIOVIIOVVVVOOVIVVIVOVVYVIOVVYYOVOOLYOVYVILIOLIOVILIOODODD1D1VOVYOIL
2672 9%uanbas-9)9|dwoo-|\-uswbas- |, gs | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <
VOVIOVOLOVOOVIVIOOVLLI IOVIIOVVVVOOVLYVIOVOVVYYIVYVOVOOIVYOVVYVYLLIOIOVILIODODOD 1
1922 9ousanbas-9}8|dwoo-|\-Juswbas-| 9¢ |-\ L-91B|0SI-SNUIA-1B)S-8U0T-90068S DM <
999OVIDIVIVIOVYYOOLYOD1OD IVIOVIVOVVIOLLOVVYVVYVIOLOVILOIVIOVO LIOVOVVLIOVYOODODOOV
2997 9%usnbas-9)9|dwoo-|\-uswWbas- |, gs | -VINL-91.|0SI-SNIIA-IBIS-8U0T- 900685 DM <
19VILIVOVIODOODOVIODIVIVIOVVYVOOILVOOID1VIOVIVOVVYILLOVYVVYVILOVILOIVIOVIOLIOVOVVYL
| /97 9ouanbas-9}8|dwoo-|\-Juswbas-| g¢ |- L-9)1.|0SI-SNUIA-1B)S-8U0T-90068S DM <
OOVVILOVILID1IOVLIVIVIOOOOVIDLIVIVIOVVVYOOLVOO 1D 1VIOVIVOVVILLOVVVVYVILOVILO LY
2997 9ouanbas-9)9|dwoo-|\-uswWbas- |, gs | -VINL-91.|0SI-SNIIA-IBIS-8U0T-90068S DM <
1OVOOVOVVYOVIOVLOVVYVYVYOLIVVYVVYVVIOLVYVYOVLIVIOVVYVLIOID19999VD 19999V IDIDOVOVIV
L0y 9ousnbas-a)9|dwoo-Tjuswbas- | g¢ |- L-91.|0SI-SNIIA-1R)S-8U0T-S0068S DM <

OVVYOOVI9O9LIOVIOIVOVVYIVIOVIOVVYVYVYO LIVVYVVYVVILVYVOVLIVLIOVVVYLLIO1ID1D999OVO 19999V O
91y 9ousnbas-a)o|dwod-TJuswWbas-| Q¢ |- L-91.|0SI-SNIA-IR)S-8U0T-S0068S DM <

VOLVLOVVOLVYVYVOLLYVYVLIOVOVOLYOOVIOOVYO LOVVYVOVIVVYVYVLOOVLLIOOLVO1L1OVVOIVOOVY
196 9ousnbas-a)o|dwoo-Tjuswbas-| g¢ |- L-91.|0SI-SNIA-IR)S-8U0T-S0068S DM <

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(1uo)) 152 Ol

21 79/ Spo-918|dwod-sausab-ulsyold-sgN-pue-u18jold-N-YNY-S-1uswbas-£9z-S 4 g---snJiA-shijeydaous-eiuioleD- /6.2 L L3 D<

66/78

L11VVOOOOLVLL1IOVVIOOIVIIOOVOOIDD9 10091 LIVVIOVVYVLOOLIOOLLIVYVVLLLIVIIVVOOL
OVIVVOOILIVOVIOLIOLOVOLLL11VOO1IVO1IVIO19OVO19O10VIVOVOL1O111099VVIO10091010

21 796G Spo-938|dwoa-sausab-ulsyold-sgN-pue-u1sjold-N-YNY-S-1uswbas-£9z-S 4 g---snJiA-siijeydaous-eiuioleD- /6.2 L L3 D<

J19101v99109101vV1910102100919V9O11VO099O9VILLIOLL1I1OVIOLL1DD1D10VLIIOIVO
21 €697 Spo-9j9|dwod-susb-uisyoidAjod-0ggio-uies-SniIA-Y0N-1880-9G0 L L €4V <

109101VV1910103100919VOD11VII999VILIO11119VII111031010VIIOIVIVOLYIOIL1D
21 70,7 Spo-919|dwod-susb-uisyoidAjod-0ggio-uieis-sniIA-YoN-188Q-9G0 L L €4V <

YVOLLLIVIOLIDIDLIVIOOVIOLYIO1ID9010911190111000991vI0I3I01991019999VOVILID
21 9/1€ spo-aj9|dwod-ausb-uisyoidAjod-0ggio-uies-SniIA-Y0N-1880-9G0 L L €4V <

VOLLIVOO1IVOIVOVVYVY1IOLVYOLOD1091VOIOVOLIIOVIOODIVYILOL111099319910111VI99
21 6Z0S Spo-9j9|dwod-ausb-uisyoidAjod-0ggio-uies-SniIA-Y0N-1880-9G0 L L €4V <

OVOLVOLIVIOOOD11103139909VIVIOO19211919VI1I091011103011110VOVIIVVYVYIVYYO
21 999G spo-9j9|dwod-ausb-ulsyoidAjod-0ggio-uies-SnIIA-Y01-1880-9G0 L L €4V <

11100100909VIV1O919211919V0O10091011100011110VOVOLVYVOVVYVYIOLLO10911019VY
21 6/9G Spo-9j9|dwod-ausb-uisyoidAjod-0ggio-uieis-SniIA-Y0N-1880-9G0 L L €4V <

YVOL19L111019VIVOO9LOLOVOOIVOLIOLI11199DVILOVYVIOVYIOVILOO19DI19D1VOVOLOLLIOV
21 677.G Spo-9)9|dwod-susb-uisyoidAjod-0ggio-uies-SnIIA-Y0N-1880-9G0 L L €4V <

YOOL1O2VOL191000VOLYVIOLYOIO10019911VIVOLIOOOVIOLLIOLLIVIOIODD11010VO0119V
21 0£9S Spo-9j9|dwod-susb-uisyoidAjod-0ggio-uies-SnIIA-Y01-1880-9G0 L L €4V <

IVIVOL1099VIO110111VIO193011010VII0119VII099I30919110939I310V1I91191991v9O1I09
21 €996 spo-aj9|dwod-ausb-uisyoidAjod-0ggio-uies-SnIIA-Y01-1880-9G0 L L €4V <

0100101111001 1191VVVO10191VOVOVYVYLIO1LIOVOVILOVVYOLO199OVIOOVVYIOLYIODLIVD
21 J¥19 Spo-aj9|dwod-susb-uisyoidAjod-0ggio-uieis-sniIA-YoN-188Q-9G0 L L €4V <

VV1IVVOVYVYOOOVOVVYIOLYILIOVYIVOLYYOVIOIVILYVOIVOII1IO1OVVLIIOVIOIDOVOOVIILIIVO1D
6€0] 9ousnbas-9)9|dw0o-S-JUsWBas- Q¢ |-V L-91B|0SI-SNUIA-IB)S-8UOT-71Z 120 DN<

YWYVILOOOVVIVVOVVYOOOVOVVILVIIOVVIVOLVYYOVIIVILYOIVOIILI1LOVVLIIOVLIOIDDVOOV
Q0] 9ousnbas-9)9|dwoo-S-JUsWBas- Q¢ L-YIN L-91B|0SI-SNIA-IB)S-8UOT-71Z 120 DN<

1101VO1999VVVYVILOOOVVYIYVOVYOOOVOVVYILYILOVVIVOLIVYOVIOVILYOIVOII1I1OVVLD
9G0] 9ousnbas-9)9|dwoo-S-JUsWBas- Q¢ |-V L-91B|0SI-SNUIA-IB)S-8UOT-71Z 120 DN<

1VOVOLOIOOVVLLOOL101VIO19D99VVVYVILODOVVIVVOVYOOOVOVVYILYIOLOVVYIVOLVYVYVOVIOIVIL
¢/0] 9ousnbas-9)9|dwoo-S-JuswWbas- Q¢ |-V L-91.|0SI-SNIA-IB)S-8UOT-71Z 120 DN<

VOOOVVLIOVIOVOVIVOIIOOOVVYOLOVVVILYILIOLVIOVIODLL 1 DDVVIVIOVIOVVYOVIVOOVIIOLL
Q/11 9ousnbas-8)9|dwoo-S-Juswbas- |9 |- L-91.|0SI-SNIA-IB)S-8UOT- 712120 DN<

J199OVOVYVLVOIVOOOVVLIOVIOVOVIVOOIOOOVVYOLIOVVVIVOLILVIOVIOLLIOOVVIVOOVIOIY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

67/78

NGC Ol

21 €09 Spo-9)9|dwoo-sausb-uis)oid-jeinonis-uou-pue-pisdesons|onu-g-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE£8E8 A<
OVOO191VOL09010VOOLLLLIVIOLIOOLLLLIVOVOVOOLLOIVIOVOVOVYIOVYOVOOLVLLIVOOLL
21 J6Y SPo-9)9|dwod-auab-uisjosdAjod--Juswbas-H-a1n-UleiS-SnUIA-8 NN~ | ££8E€8 41 <

OLVLL1VOOLLLOOVVYLIOO1IVYVYVYVOLYOLVYVYLIOLO1 IVIVOOVIIO 10010003 L LOVYOLVIVOLOVL
01 9GG $p9-9)9|dwoo-auab-uiajosdA|od--Juswbas-H-a1n-UIe}S-SNUIA-B NN~ | ££8€8 41 <

109010VOOLLLIIVOLIO9L1LIIVOVIOVYODL191VIOVOVOYYOOVYOVIOLYLLIVIOL11OOVYLOOL
21 90G $po-9)9|dwoo-auab-uisjoldAjod--Juswbas-H-aLn-UIeIS-SNUIA-B NN~ | ££8E€8 41 <

O0LVOQVLOVLLOLLIOIVVYIOLYYOLIOOOIVLLIL LI IVOOLIVOLOLVOVYOLLLIVYVYOOVVYLLIOV
21 /16l SPo-9)9|dwoo-auab-asesawAjod-yYNY-1-usWbas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

QLVYVIQIVYOLLI0IO1VLLLILITIVOOLIVOLOIVOVYOLLLIVYYOOVVYLLIOVIVOVYYOOVLOLLOLVL
21 €66 SPo-9)9|dwoo-auab-aselawAod-yYNY-1-UsWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

Q0OLVLLILIIIVOOLIVOLO1IVIVYOLLLIVYVOOVYLLIOVIVOVYYOOVLOLLOIVLIIO9OVLIOL 19OV
21 Gppl SPo-9)9|dwod-suab-asesawAod-yYNY-1-usWbas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

1vOL101109011VIIVOIVIOLYOLLID9OOVVYIVYOLOLVYVYIVYOLYYOOO IO OVIIOVYLIOLLIOOL
21 901€ Spo-9)9|dwoo-auab-aselawAod-yYNY-1-usWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

IVI1IVOLVIOLYO 11 1099VVIVVOL1O1IVVIVYOLYYOOO191OVIIOVVLIOLL19919101VILIVIVO
21 gL1& spo-019|dwod-susb-asesswA|od-yYNY-TIuswbas-H-a.Ln-ule)s-SnIA-8 NN -0££8E8 41 <

911 1099VVLIYVOLOLVYIVYOLYYOOOLOLOVLIIOVYIOLLIOOIOIOIVOLIVIVOYVLLILIIIVOD
21 0€1€ Spo-9)9|dwod-auab-asesawAod-yYNY-1-usWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

1YV1IVVYOLYVYOOOLID1OVIIOVYLOLLIOD1OL01VOLIVIVOVYLLLLLLIVOO19101009VIVO1VYD
21 Gp|E Spo-9)9|dwod-auab-aselawAod-yYNY-1-usWbas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<
V19VVOOLLLIVIIO1001OLIVYOLYYYOOLLLIIOLIOIVOLVIIOOD1O1O1101IVVLIVIVIVYOD
21 98pp SPo-9)9|dwod-auab-asesawAjod-yYNY-1-usWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<
VOLYYVYOOLLLLIDL1DIVOLVYLIIO99101911011VYLIVIVIVYOOLLLIOVOLL1J1VYOVYYL10I09
21 90GY Spo-9)9|dwod-suab-aselawAjod-yYNY-1-usWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

YYVOOOLVOOVOLLLIVOVIOVOVYYYLOLLYOLO1O0LLIOI9D1VILIVOVIVOLYIOL 1L 1010VVYVOL
21 €16G spo-9)9|dwod-auab-aselawAjod-yYNY-1-usWBas-H-81N|AFUIBLS-SNIA-BLNN-0££8E8 A<

AVOVIOL1O10VOLLI1190011VOLIVIO1OVOLOLOVIVOVYILLIOL11099VYVLI1IO0910100VIVIOVY
21 /G Spo-9)9|dwoo-sausb-uig)oid-sgN-pue-N-juswbas-yYNY-S-| 2093-SniIA-Sijeydasus-eluloyeD-008z L L30<

90110V99.109LI9VVLLIVOIOIIVLIOIIVIIVYVYILIDI1OLOVIOVLOLLOVYYOOVYOLOLLIVYO

01 969 Spo-9)9|dwod-sausb-uisioid-sgN-pue-uisjoid-N-yYNY-S-Juswbas-£9z-S4g---sniia-siijeydasus-eluloyen-/6.221 L30<

Y.L11¥3090V1I000VIOVYVILIOILO1OVIOVLOLLOVYVOOVYYOLOLLIVYOIOOLVLIIOVYIOOL

21 ¢/ spo-9)9|dwod-sausb-uisioid-sgN-pue-uisjoid-N-yYNY-S-Juswbas-£9z-S4g---sniia-siijeydasus-eluioyen-/6.22 1 L30<

YL0000VI0VVYVOL10901919VOOVLOLLOVYYOOVYOLOLLIVYOIIILVLLLOVYIOOIVLLIOOVOOD

01 7z spo-9)8|dwod-sausb-uisioid-sgN-pue-uisjoid-N-yYNY-S-Juswbas-£9z-S4g---sniia-siijeydasus-eluioyen-/6.21 L30<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A ju OOV WS¢ Ol VYVYOOLOLOLVIVIVOOOVIVYYOLLIOLLI1VOLOOLL11VOLO1VVYILIV100O1109VIVOYOLOOLL

68/78

21 69 SPo-9)9|dwod-sausb-u1g)oid-|einonsis-uou-pue-pisdesns|onu-g-uswbas-GGeGo | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
_ OL091111VO101VVILLIVIOOOLLO9OVIVOYOLOOLLOLLIDIVOIVIVOLO1IVIVYYOOVYLLIVOOLY
21 L0G Spo-9)9|dwod-sausb-u1s)oid-|einonsis-uou-pue-pisdesns|onu-g-uswbas-GGeco | - TN N-UIBIS-SNIIA-GGES0 L -TINY-GEE8E8 A<
o 1YYVYOOVIILVOVYOOLLODLLIOOVLIVIOVOOOLLOLOLLIIIOVOLODIVYLLIVOOLOOVIVOLLLIOOVY
21 69G Spo-9)9|dwod-sausb-u1g)oid-|einonsis-uou-pue-pisdesns|onu-g-uswbas-GGeGo | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
_ 11991 100VIVOVOOOLLOLOLLLI19VILODIVYLLIVOOLOOVIVOLLIOOVYVYIOVOLOID1991001
21 ¥9G spo-8)9|dwod-sausb-u1g)oid-|einonsis-uou-pue-pisdesns|onu-g-uswbas-GGe GO | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
_ 111119VO1091VVYLLIVOIL0OVIVOLLLIOOVYYIVOLOOOL9910319991010010L1009110111
21 609 $po-9)9|dwoo-sausb-u1g)oid-jeanonss-uou-pue-pisdesos|onu-g-uswbas-GGeco | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
o O91VVLLIYOJ109OVIVOLLLIOOVYYIVOLOIOL9DL0I19991010010L1009L1OL 11011011011
21 1719 Spo-8)9|dwod-sausb-u1g)oid-|einoniis-uou-pue-pisdesns|onu-g-uswbas-GGeco | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
_ 1199VVLL1101VOVOOVYILOLOLOVIDLOVYOLOLOL0D1OOVLIVOOLIVOVILLIOLIOOVYLIOI199 1
01 7 Spo-8)9|dwod-sausb-u1g)oid-|einoniis-uou-pue-pisdesns|onu-g-uswbas-GGeco | - TN N-UIBAS-SNIIA-GGES0 L -TINY-GEE8E8 A<
OV1991YVOOLODLLIIVOVIVLLIOVODILOOVOVOOLOLIYOLIODL LOVIOLLLILIVOLOOLLI1IVOY

I g9y spo-a)9|dwoo-susb-urejoidAjod--Juswbes-GGe G0 | -TINY-UIBAS-SNIIA-GGEG0 L -TINY-#EE8E84M<

__ YOOLOWWOVOVOIILOOIVLIIVOVLILIIOID9IDLOVOVIVOLLIOIOVILLOVOLYILOVIOOLIVOL

01 789G spo-9)9|dwod-sausb-uis)oid-|einonis-uou-pue-pisdesons|onu-S-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE£8E8 A<

_ _ O199LVLLIVOVLILLIIOIO909LOVOVIVOLLIOIOVILLIOVOLVOLOVIOOLIVOLYIOVIOOOVYOLL

01 GG SpPo-9)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesos|onu-S-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE8E 8 A<

_ _  9119109YOLLIOVLLLI1I09199309009VIDLVYOLOLO9VIVOOOVLLIVIOIOLOLOLLIVYVYOOLLY

210G/ Spo-8)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesos|onu-S-Juswbas-H-81N|A-UIBLS-SNIA-BLNN-ZE8E 8 A<

_ _ YOLLIYVY9O0990LLIVYLLIOOVIIVYVYLIYYOOLOVOOLLL1003931 1109991 19VIOVIVIVYYOO

01 179 Spo-9)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesons|onu-S-Juswbas-H-81N|A-UIBLS-SNIA-BLNN-Z£E8E 8 A<

_ _ 0990LLIVVYLLIOOVLIVYVYLIYYOOLOVOOLL11009931 1109991 19VIOVIVIVYOOLLODLOVID

21 069 Spo-9)9|dwoo-sausb-uis)oid-|einonins-uou-pue-pisdesons|onu-S-Juswbas-H-81N|AFUIBIS-SNIA-BLNN-ZE8E8 A<

_ _  L1199VIIVVYYLIYYOOL19VOO1L11000931L 1109991 19VIOVOVIVYOOLLODLOVIIODLIVOOVY

21 669 Spo-9)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesons|onu-S-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE£8E8 A<

_ YYLLO910VOOLIODI9OVIOVLIVLIILIOI1DIVIVIVIOOIO9VIVIOLO1YYOLO01YOLID0099VID

21 ¥G¢| Spo-9)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesons|onu-S-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE8E 8 A<

_ OVLIVLLI193101VIVIVIOO1O9VIVIOLO1VYYO L1901V LD00099OVIIIVOVYYOVLILOI9DLVO

21 7J¢| Spo-9)9|dwoo-sausb-uis)oid-|einonis-uou-pue-pisdesons|onu-S-uswbas-H-81N|AFUIBLS-SNIA-BLNN-ZEE8E 8 A<

_ _ 191vIvIVOVYYODO9100IL IO LVVYVYYOVOLYOLLYOL LOVOOD LVIVOOVYYOLLOVLIOIOVO LIYVOOOI L

21 9/G| Spo-9)9|dwoo-sausb-uig)oid-|einonis-uou-pue-pisdesons|onu-g-Juswbas-H-81N|AFUIBLS-SNIA-BLNN-ZE8E 8 A<
VOLYOLLYOL19VOOOIVIVOOVYYOLLOVIOOVOLLYOOOILVVYIVYIOOLOLL1999100900L101Y

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

69/78

NGC - mu |4 O1VO111VO00VIOIIDILOVIVYVYYOVLLIOOVYLOOOOOVLOOOD11VO1O110VILLIOD9D1OVIVYOLLD
2 199 @ouanbas-9)9|dwoo-g-juswbas-| | 9EIN-uels-sniIA-elueyg-9/ £9S60M<

OOVIIDDILOVOVYVYYOVLLOOVYLIOOOOOVLOOO91L1VO101L10VOLLIOO9DLOVIVYILLOVIVVYIOLYD
21 069 ©ouanbas-a}9|dwoo-g-juswbas-| | 9EIN-uelS-snIA-BlueYg-9/ £9S6OM<

VOVLLOOVVYLIODIDIVLOI9DLIYO10110VIL1LO9910VIVYOLLOVIVVYIOLYOOVILIVIOVOVYOOVO
21 06 ©eouanbas-a}9|dwoo-g-juswbas-| | 9EN-ueAS-snIA-elueYg-9/ £9S60M<

10110VO1109910VIVYOLLOVIVYIOOLYOOVILIVOVOVYOOVYOOIVOVOLLIDOI111VIOVVYVIVOOLD
2 Z6 ©ouanbas-9)9|dwoo-g-juswbas-| | 9EIN-uels-sniIA-elueyg-9/ £9S60M<

099 10VIVVIL1OVIVYIOLVOOVILIVIVOVOOVIOIVOVOLIDOID11IVIOVVVIVIOILOVOIVOL1O11
21 g€e oouanbas-9)9|dwod-g-juswbas-| | 9EIN-uels-sniIA-elueyg-9/ £9S60M<

VY1VVOO1lVOOVILLIVOVOVOOVIOIVOVOLLODLLIVIOVVYVYLVIOOLOVOIVOLOLIOVOL1OVO109VL
21 66 9ouanbas-a)9|dwoo-g-juswbas-| | 9EIN-ueAS-snIA-BluBYg-Q/ £9SEOM<

110VVOLLIVOOD1109119V99D101VOOVYVIOVIOVIVOOYILIOIVLILIOIVIOOIDDVIVIIODLIIODD
21 gzZ| 9ouanbas-9)9|dw0o-g-juswbas-| | gSN-ulens-snlIA-elueyg-g/ £9S60M<

1101vO3019199919VI1001919991111919991VVOVYVIIOOVOVLIVIOVYIIOOVVVYOIIVVYOL
21 g0¢| 9ouanbas-9)9|dw0o-S-juswbas-| | gSN-ulens-sniIA-elueyg-g/ £9S60MN<

OVOLLVYOVOVOOVYIIIVOVOLLOOLLIVIOVVYVIVOOLOVOLYOLIO119VOLIOVO109VIOIVIIO1DD
21 096 ©ouanbas-a}9|dwo0o-g-juswbas-| | 9EIN-ueAS-SnIA-BluBYgG-Q/£I9SEOM<

11101991191 1919900VII00L1IO119911191099VOI91LVVIOVIVVYIVVOLVVOVYVYVLOOOVVIOV
24 19| eouanbas-a)o|dwod-\-Juswbas- | | gSN-ulens-sniIA-elueyg-/ /£9S60MN<

1V1100100191VIIOIVVII1110VOJ03110991010VOLIVYILIVIIOOVIOVOLVVYOOIVVYIOLOI11D
2 gezz 9ouanbas-a)9|dwoo-N-uswWwbas-| | g N-uUless-sniia-elueyg-/ . £9660M<

191VI191VVLI11110V0300110991010VOIVYILVLIOOVIOVOLIVYOOLVYVIOLOL1OVOLIO10111
o) yyzz 9ousnbas-a)9|dwoo-N-uswWbas-| | QS N-Uless-snuIA-elueyg-/ . £9660DM<

1VVYVVLLVYOOVOLVOVVYLLIOVOOIVYOVOLLIOOVIVIIVO1O1101V9O1001VVLIO0910109VO1l
21 /¢ 1€ 9ouanbas-a)9|dwoo-N-uswWwbas-| | QS N-Uless-sniiA-elueyg-/ . £9660M<

V1910199VVOVIOLVIVIIIVVOO19D11VI1IVIOVOLIOIOIDDI1IVILIOVOVIOVIOOVOLIVOOIVOLIY
2 69 @ouanbas-a)o|dwod-|\-Juswbas- | | gSIA-uless-sniIA-elueyg-/ /£9S60M<

1011011VO101991VIOVOLO101IVYVIOLOOD1IVIOOLIVOOIIVIOVLIVOOOVIIOVOVIO1O101VY
20 J6Sy 9ousnbas-ajo|dwoo-T-juswbas-| | gSN-ulens-snliA-elueyg-9/£9S60r<

L OVVLLL1VOVVILLO19VIO9D11VIOIIIVVYIVIVYIOVYVYIOILO1991011VI919201119031011109
21 J9¢ Spo-9)9|dwod-sausb-uls}0.id-jeinjonais-uou-pue-pisdesos|onu-S-juswbas-GGEG0 L - TNY-UIBLS-SNIIA-GGESO L - TNN-SEE8E8 A<
L VYVOL1019VIO911VIIOII1IVVIVIVVIOVYVYOI1O1991011VI919I201119001011109VVIVOVYOll
21 9/¢ Spo-9)9|dwod-sausb-uis}0.id-jeinjonais-uou-pue-pisdesos|onu-S-uswbas-GGEG0 L - TNY-UIBLS-SNIIA-GGESO L - TNM-SEE8E8 A<

_ O1109VIOVOVVYOOLOL1OIVIVIVOOOVIVVYYOLLIOLIIIVO1O91111VO101VYVO11V10001109V1
21 Q9% Spo-9)9|dwod-sausb-uls}0.id-jeinjonais-uou-pue-pisdesos|onu-S-juswbas-GGEG0 L - TNY-UIBLS-SNIIA-GGESO L - TAM-SEE8E8 A<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A ”—COOV NG¢ Ol L11VVOOVOLVOILVIIVVYOLO19DIDO1OVVYIVLIOIOIOLIOVOLIOOVLIIVYVVVIVYLLIOL1OLIOVVOOL

70/78

21 786 ©9ouanbas-a}9|dwod-|\-luswbas-CHyEN-UIBNS-SNIIA-BWIBd-08E9S60M<

1VOOVVOLO19900910VVIVLIDIOLOVOLOOVLIVYVVYVOVYLILLOLIOLIOVYVOOLIVOOVYVOOL1O11
21 66 ©ouanbas-a}9|dwod-|\-luswbas-CHyEN-UIBNS-SNIIA-BWIB]-08E9S60M<

100010VO109VLIVVVVYVOVVLLLOL1O110VVOOLIVOOVOOL1IDI1DDVVOO1OVILIOVID1IODD 1DV
21 GLO| 9ouanbas-8)9|dWoo-|\-JUBWBS-CH1EIN-UIRLS-SNIIA-BWIB]-09E9G6DM<

VYOL1001vOO111011191VVILVYVIVOLIDDIOLLIVOVVYIVVYIVYOOVOOLOLVYVVYOLLLIIIOVIIOVO
21 8167 9ousanbas-8)9|dwWOo-|\-JUBWBSS-CH1EIN-UIRLS-SNIIA-BWIB]-09E9G6DM<

111011191VVOLYVIVOL1IDDDLLIVOVVIVVYIVVIOOVIOOLOLIVVYVYOLLLLIIIOVIIOVILOO1OVOLD
2 JZ67 9ouanbas-8)9|dWoo-|\-UBWBS-CHEIN-UIRLS-SNIIA-BWIB]-09E9G6DM<

O1VO9OVILVVYVVILLIVIOIVIOVOLLIO99D1IVIIVVII1IID1VOVIOLOVVIO1ID1DDJVVYOVLLIOLIY
21 Zy L€ 9ouanbas-8)9|dwoo-|\-UBWBaS-CHEIN-UIRLS-SNIIA-BWIB]-09E£9G6DM<

OOVLIIVVYVVYVOVVLLLOLIOLIOVVOOLIVOOVOOLIO1199VYOO1IOVILOVIO1IDD1OVVIVIOO LYY
21 $20] 9ouanbas-8)9|dWoo-|\-UBWBaS-CH1EIN-UIRLS-SNIIA-BWIB]-09E€9G6DM<

10119101VO2VOLIVYOVYVYOOVIVOVIOOOVIOVYYOL10119110J01vO110191910110VILIVIVO
2J /)27 9ousnbas-a)9|dwoo-T-juswbas-CyyEN-URNS-SNIIA-BWIB]-6.£9S60M<

1vOL10191910110VILIVIVIOVOLOVOOOLIVOVIVOLLLIDOIVIOVI1I1OOVOOL101011110199
2J pzez 9ousnbas-a)9|dwoo-T-juswbas-CyyEN-UIRNS-SNIIA-BWIR]-6/.£9S60M<

10VOOL10L1VvVIOO9O1101191019VIOLVIOLVILOOOVLIOVOVIVVYIVIOLL1119991VO119911V110
24 €90 9ousnbas-a)9|dwoo-T-Juswbas-CHyEN-UIRNS-SNIIA-BWIB]-6/.E9S60 <

091101191019VOIVILYI1O9OVIOVOVIVVIVIOLLI119991VO119911VI10J110VVLLIIOVD
2J G0y 9ousnbas-a)o|dwoo-T-JusWbas-CHyEN-UIRNS-SNIIA-BWIR]-6/.£9S60 <

OLVOLO9OVIOVOVIVVIVIOLLII19991VOL19911V1100110VVLLIOVOOVIOVOVOOIVILLILL
21 L1y 9ousnbas-g)o|dwod-T-juswbas-CiSIN-Ulel)S-SnIIA-BWRd-6/.£9S60M<

1OVOVIVVIVIOLL1119991VOL19911VI 1001 10VVLILIIOVOOVIOVOVIOLVLIL1I1IVVILIOVOVD
24 0ZLy 9ousnbas-a)9|dwoo-T-juswbas-CHyEN-UIRNS-SNIIA-BWIR]-6/.E9S60M<

VIOL11119991vVO119911VI1J00110VVLLIIOVOOVIOVOYIOIVILI1IVYOIOVOVODLIOIOVIOVYYO
2J 6ZLy 9ousnbas-a)9|dwoo-T-juswbas-CHyEN-UIBNS-SNIIA-BWIR]-6/.E9S60 <

OVLOVO100910101VIOL10190VVOVYVOLLLIIVYOOLIDLIII11991011110V11001v01v100
24 /99y 8ousnbas-a)9|dwoo-T-juswbas-CHyEN-UIRNS-SNIIA-BWIR]-6/.£9S60M<

1VOL101VOVOVVYILLIOIVO1D109101VVVIOIILO1IVIOLID1IOVIIVIIOLIVOVVOLOVVIVLIOVOVY
20 /891G 9ousnbas-a)9|dwoo-T-juswbas-CHyEN-UIRNS-SNIIA-BWIR]-6/£9S60M<

19VOOL1IVOVOLOLVVLILIOLIVIDLIDIOIOIVO10100100V10191VVIOLOOVVYOVYILOOVIOVIOL
24 779G 9ousnbas-a)9|dwoo-T-juswbas-CyyEN-UlRNS-SNIIA-BWIB]-6/.£9S60M<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

71/78

OmN mu_n_ 2 20§ 9ouanbas-819|dWoo-|\-JuUswWbas- | jusied-a)e|0sI-SnlIA-pue e H-78500X <

YVYVYVYVYLVYOOLOIOVIOD1L100VYVVYOVVYOLYIOILLOVVIVOVOOLL1IDIVIVOLID1D91100VIO9DIOVID
21 9¢0¢ 9ouanbas-819|dWoo-|\-JUsWbas- | jusied-0)e|0sI-SnIIA-pUB LB H-718G00X <

OLLOVVIVOVOOLLIDIVIVOLD1091103VIOO9IOVIIIDI1LLO0OVOOOLLIVOOIIVLOLOVIOOOV
21 990§ 9ouanbas-819|dWOoo-|\-JuUsWbas- | jusied-9)e|0sI-SnlIA-puB LB H-7178500X <

OVIOOVIVIOLIVOLOVILO9D911100991vVIO9191VOLYVYVOOLOVIILVYLIOOVYIOLIVYVYIVYIVO
2 y/7] 9ousnbas-8)9|dwoo-S-juswbas-ziusied-a1e[0SI-SnIIA-pUBESH-E78S00X <

V191VO9OVOVLOLOO9109OVIVVILIOLIOVVYOVYILYILIOVIOVOVIIIILOVVLIOOOVOVVYIVIOOOL
21 /€7 9ousanbas-9)9|dwoo-g-luswbas-|jusied-9)e|0sI-SniA-puBUBaH-Z73S00X <

O1VOOVYVYOOVVILOLLIOOVOVOOVVILYVYOOVVYIVIVYVYVIOOIVOVIOOLOLO1O11111011101vV01
21 Gy9 eousanbas-9)9|dwoo-g-juswbas-|jusned-9)e|0sI-SniA-puBUBaH-Z#9S00X <

OVVYOLVVYOOVVIVIVVYYVOOOLVOVIILOLOIOLIIIIJ111D1VOIVOOIVOLVIVYOOO1101v0O100
21 999 aousanbas-9)9|dwoo-g-juswbas-|jusned-9)e|0sI-SnIA-puBUBaH-Z73S00X <

O1OVVO9OD1119919VIOO1IOIVVIVOVLILIVIIIVOOOOVOVOOIVIIVIVIIVOIVIOOIVILVILID
2 16/ ©ousnbas-9)9|dwoo-g-juswbas-|jusied-9)e|0sI-sSniA-pueUeaH-Z73S00X <

VLLIVILIIVO9O9OOVOVYOOLVIIVIVIIVO1YOO1VYO1vYO100100VO1LO1010099VIVOVLLIVOOD LY
21 19 ©@ousanbas-a)9|dwoo-g-juswbas-|jusied-9)e|0s-SnIA-puBUBaH-Z73S00X <

09911100010V10091VO9IVILLIOVOOVVYVIVILOVYOLIVVIL1IO19D1VOVIOOVIVIOILVOLIVIL
21 €z27| 9ousnbas-8)9|dw0o-S-juswbas- | jusied-a1e[0SI-SNIIA-PUBLESH-ZH8S 00X <

1OV10091VOOIVIL1IOVOOVVVIVILIOVYOLIVVILO1IDIVOVIOOVIVIIIIVYOLIVILIOODD111009
2 7¢7| 9ouanbas-8)9|dwoo-S-juswbas- | jusied-a1e[0SI-SNIIA-PUBESH-ZY8S 00X <

VOVOOO1VOL1VIO109911100991VIOD191VOIVYVOD1OVIOLIVIIDOVYIILVOVYIOVVYIVIOLVIL
2 6/7] 9ousnbas-8)9|dW0o-S-jusbas- | jusied-81e[0SI-SNIIA-PUBLESH-ZH8S00X <

O999OVOVOLOIL1LI9D10999DLLIDIVO1ID1091001VOOL0099DOVOIVIIOOVIVOVOOVVYVIOLLIOV
21 909] 9ousnbas-819|dW0o-S-jusWbas- | jusied-81e[0SI-SNIIA-PUBESH-ZH8S00X <

10191VOVIOOVIVIIILVOLIVIOLIOODD1110I3991VID1DIVOIVVYYODLIOVIILIVIIOOVYIIIVOVY
21 g97| 9ousnbas-8)9|dw0o-S-juswbas- | jusied-81e[0SI-SNIIA-PUBLESH-ZH8S 00X <

199VVYVOVLIOVIVOOOVOOLIVOILLIOVYVOOLI91091111VVOO1IOVIVYIILIODDVVIIOVLIIOODOV
21 160 9ouanbas-8)9|dW0-S-JusWbas-CHHEN-UIBAS-SNIIA-BWIB]- | 8E9S60M<

O1VIVOO1IVIOIVO1O9D1VIIII0I109D1VVIOVOVLOLIVOVVYILOVOL1O9D10100111101111VI11D
21 18] @ouanbas-a}9|dwod-|\-luswbas-C S N-UIRNS-SNIIA-BWIB]-08E9S60DMN<

Q0V91091vII00I30109D1VVYIIVOVIOLIVOVVYIOLOVIOLIOD1ID100111101111VO11031VOVII1Y
21 06| ©ousanbas-a}9|dwod-|\-lusWbas-CHyEN-UIBNS-SNIIA-BWIB]-08E9S60M<

001091VVOOVOVLOLIVOVYVYOLOVIOL1IOD1O100111101111VIO11001VOVIOIVODIVVYIOVILVD
21 70z 9ouanbas-a}9|dwod-|\-luswbas-C e N-UIRNS-SNIIA-BWIBd-08E9S60DM<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

("JUOD) OSZ 'Old vWwoOvILOLYLLOLODLOLOVYLILOIDODL LOVIVYOLLOLIVYLYOLLLOL LO10IYIOOYIOVYOLYO

72/78

2J $9/] 9ousnbas-a)9|dwoo-7-juswbas-0g99|-uless-sniA-elueyg-6 L9196 X<

OVVIOL1O1VOO1OVIOO9D1D11VVIILLIVOOOD10110VYOVLOIVOVYYVIOOIOOIVOOVYVLILIOVL
21 /07| 9ousnbas-9)9|dwoo-g-juswbas-g0LzIyal-ulelis-sniia-elueyg-9191 96X r<

OVVL1O1VOI1VVVYVILIOOIVOIVOOVOLIOLO1VOD1D11VVIO1IDI1D1099VIIOVIVILLIVIODOV
21 G| € 9ouanbas-a19|dwoo-N-uswbas-g0/zivql-ulens-sniin-elueyg-/ 191 96X <

VYVIOLO02VOOVOOVOLIIO1LOLYVOD1ID11IVVIO1IDI101099VIIOVIVOLLIVOOOVLIOVIOIOOVILO
21 /91¢ 9ousnbas-s1|dwoo-|N-uswbas-g0/zivql-ulens-sniin-elueyg-/ 191 96X <

JVOOVOLIOID101VOO1ID1L1IVVLIOLIDID101099VIIOVIVOLLIVOOOVLIOVIOIOOVLIOVOVVYVYYOIO
21 9/1¢ 9ousnbas-a19|dwoo-|N-uswbas-g0/zivql-ulens-sniin-elueyg-/ 191 96X <

VOLVOLLOVVOOOOLVIOVLIVLIVIVOOIVYIOVIIOOLVIYVYVYOOL1O0101910110111109VIOVLILD
2 /9] 9ousnbas-8)9|dwoo-7-juswbas-g0Lzyal-uleis-sniia-elueyg-91.91 96X <

VOO9OO1IVIOOVLIVIIVIVOOLYIOOVIOOOLVIVYVYOOL1OLD1910110111109VIOVIIODO101VIVIO
21 €99] 9ousnbas-9)9|dwoo-7-juswbas-g0 L zZyal-uleis-sniia-elueyg-91.91 96X <

OVOOIIL1O19VIOLIOOYVYOLLIOIVOVIVIOVLOOLIOIVVIOIVLIIVIOLIO919OVIOIVIOVYVYVYIVID
21 GzeE 9ousnbas-9)9|dwoo-T-juswbas-g0 L zyal-ulels-sniia-elueyg-91.91 96X <

VLIVLIVIVOO1VYIOOVIOIOLVLIVYVYOOL10101910110111109VIOVLIIODLDIVIVIOVOOOO9LLO
21 769] 9ousnbas-9)9|dwoo-T-juswbas-g0LzZyal-ulels-sniia-elueyg-91.91 96X <

VVLOOVOLO1VOVIVLILII1D1VVOVVYILO1VVYIOLOI09VILO110991091VOVYOVILOVIOVYLOIIY
o) €7 9ousnbas-a)9|dwoo-7-juswbas-ziusined-a1e[0SI-SnuIA-pUBESH- L 79S00X <

VYOOOOVIVVIVLILILIOLI1I1D11010VOI199I0109VLLIVOOOVVIOOVIOLOLVOVIVILII1101VVYOV
2 /27 9ousnbas-a)9|dwoo-7-juswbas-ziusined-a1e[0SI-SniA-pUBEsH- .79S00X <

vO0090101v0OVIO1101101VVYOVYILOLVYVYILO09VI10110991191VOVYOVIOLOVLIOOVLIIIOLVYO
21 GL£7 9ousnbas-9)9|dwoo-7-juswbas- | jusied-a1e[0SI-SNIIA-PUBLESH-979S 00X <

09999 10VVIVOOVIVYVYVOLOVOVOVYIVOOIVOOOLIOVO109IDDOVIIIIOVOVOOL10010199991
219G 9ousnbas-a)a|dwoo-|N-1uswbas-zjusned-9)e|0sl-sniiA-pueueaH-G#9S00X M <

O11119VO19910VIOVYILIOI2910VOOOLLIVVVOVOLLLLIVOOOIIO1LIVIIVYVYOVIOIIOVOOIVYY
21 696z 9ouanbas-819|dWoo-|\-JUsWbas-zZiusied-o)e|0sl-SniIA-pueLesH-S 8500 X <

1100001099VVIVOVYVYOLVYII1DIVIOD1100VVVYIVYILYIIDIDLOVVIVOVYOLLIOIVIOOIVIOOL
21 €20 9ouanbas-819|dWoo-|\-uUsWbas-zZiusied-o)e|0sl-SniIA-pueesH-S8S00X <

IVOODILVVIVOOVIOVYVYOVOLOOOVOVIVOOIVOOILLIOYD LIOVIOOVIIIDIDDOVODODOD1IILI19DDVL
219G 9ousnbas-a)a|dwoo-|N-1uswbas-|jusned-9)e|0sl-sniiA-pueueaH-7#3500X M <

YVL1090VvI991001109991019VO9L1OVOOOVVLLDIVOLLIOVOLLIVOLIVIIIVOVOLOIVOVLL
21 98] 9ousnbas-819|dWoo-|\-JuUsWbas- | jusied-a)e|0sI-SnlIA-pue e H-718500X <

110001099VVIVYVVYVLVII1LOIVIOOLLOOVVVIOVVIOLVIOLLOVVYIVOVOOLLIOIVIVOIOLO9L1 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

73/78

d4¢ Old

21 /9 ©9ousnbas-a)9|dwo0o-g-juswbas-0a99)|-uless-sniia-elueyg-1z91 96X <

1101 101VVIOOOIVOVVYVLIOLIDL1111VO101V911VII101VIOVOD1IIDVIVIID1IDVIOOVIID
21§99 8ousnbas-9)9|dwo0d-g-juswbas-0a99)|-ulens-sniia-elueyg-1.z91 96X <

O091VOVVYVLLIOLIOL1111VII1ID1VO11VIO101VIOVOODLOI9DVIVIID1IO9DVIOOVIIILLLII19DVID
21 /69 ©8ousnbas-9)9|dwo0o-g-juswbas-0a99)|-ulens-sniia-elueyg-1.z91 96X <

101vO11v0O0101VIVO9O1L029OVIVIIOLODOVIOOVIOIIL11119VOOLOVILIVOIOVIOVOLIVIVYY
2 g1/ ©9ousnbas-a)9|dwo0o-g-juswbas-0a99)|-uless-sniin-elueyg-1z91 96X <

O101VIOVOOL10I09VIVIID1IDVIOOVIIOLLLIL1IDOVIOLOVLLIIVO1OVIOVOLIVIVVVOLYVO19O911
2 gz/ ©8ousnbas-9)9|dwo0o-g-juswbas-0a99)|-uless-sniin-elueyg-1.z91 96X <

11911011111v0101vO11¥O0101vIOVOOLOIOVIVIOOLIOVIOOVIIILLLII19OVIIIOVILIIVOL
21 90/ ©ousnbas-9)9|dw0o-g-juswbas-0a99)|-uless-sniia-elueyg-1z91 96X <

YVOOLL101100VIOVOVIOOVIVIVYVOVOVOOVIOOOVOLIOIVVIIIVOOLOVOLLIIVOLIVOO19991
2 y§/ 8ouanbas-a}9|dwod-|\-luswbas-0g99|-uless-sniA-elueyg-0z9 L 96 X<

OOVLOVOVOIVIVLYVVYOVYOYOOVYIOOOOVOLIOIVYI1IIVOOLOVOLLIVOLIVOO1IO9O1IVIVOLOLIOV
2 ¢¥/ 8ousanbas-a}9|dwod-|\-luswbas-0g99|-uless-sniA-elueyg-0z9 L 96 X<

IQVOVVYVOLLLIOODLIVOLL1IOVOLLLIVOOVYVOLYIVVIOVIOIVOIIVOLIOLOOVIOVIILOIVIVIOVY
21 1691 9ouanbas-8)9|dwoo-|\-UsWBaS-0699)|-Ulel}s-SniIA-Blueyg-0Z9 | 96X <

109911v9O1110VO1111VI9OVVILVIVYOVIIIVOIIVOLOLOOVIOVIILOIVIVIOVYOLOOVIVLL
21 099] 9ousnbas-8)9|dwoo-|\-UBWBS-0699)|-Ulel}S-SnIIA-BluBYg-0Z9 | 96X <

YVLVYVYOVLOVOOVOOVOLVYLLLIVOOLVYVIVOLO1099O1VLIIVVLIIIOIDIVOVIOLIVYIOLLL1DJVOD
21 G¢ L 9ouanbas-9)9|dwoo-|N-UsWBS-0699)|-Ulel)s-SniIA-BluBYg-0Z9 | 96X <

11IVVIOVYVYIVI1100011199VOIVIIVVOOVIOOLO1OVVYVYLLLIIOVVYIIOVOLOOLYYOVOOLIO11D
2 €67 9ousnbas-8)9|dwoo-|\-UsWBS-0699)|-Ulel}S-SniIA-BlueYg-0Z9 | 96X <

V1VOOI1919VVOD IO IVYILIVOIVIOVVYVIILI1OD1L1IVIIOVIOOVYVVYILYVOLIOOOVYOIL1OVOLL 11l
24 001 9ousnbas-a)o|dwoo-T-juswbas-0g99|-uless-sniIA-elueyg-6 L9196 X<

OVVOOIIODLIVVILIVOIVIOVVVOIODLOL1ODLIVIIOVIOOVVYVVYLYOLOO9VOOL1OVOL111DD1DVIOVY
2J 60yl 9ousnbas-a)9|dwoo-T-juswbas-0g99|-uless-snIIA-BlUBYG-6 9L 96 X<

1V119VOOVVYVYVYLILVOLOOOVOILLOVOLI11DD1JVIOVVIOVYYOLOI199VIOIVIOLIDVIIVVILIVDO
2J gEyl 9ousnbas-a)o|dwoo-T-jusWwbas-0g99|-ulelS-SnIIA-BlUBYG-6 9L 96X <

V101903091 10VIVVOL1011VVIVO1110119103VI99OVIOVYOLVYOLOVILOVVYVIIVYOVOVIOLL
20 8/ 9ousnbas-a)9|dwoo-7-juswbas-0g99|-uless-sniA-elueyg-6 L9196 X<

V19VV9O911010191011010113VVIOVOLOL11IIVIVIOVOIODOOVIOOOVVYVVYOLO11031101vIOl
24 716] 9ousnbas-a)o|dwoo-7-juswbas-0g99|-uless-sniA-elueyg-6 L9196 X<

OVOLVYVVVYOVIOOVIIILVVIOLOLOIVVIVOOLIIO119VIIIIOVVIVOLIVOODD1DIJ101991VVIDO
2J gGzZG 9ousnbas-a)9|dwoo-7-juswbas-0g99|-uless-sniA-elueyg-6 9L 96 X<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

A EOOV dSZ 9|4 199v01991VVVVYLIYOVYOVOLOLLIVYOLODLYOVYYVILYVYOLYLOOVLLIOVYILOOLLIOVOVLLD

74/78

2 €97 juswbes-T-eAung-ueder<

VLLOVOLIVOLIVOVIVOVYOVYVYOOOILDIDILVO LOVVLIOVYVYVYVYOVILYYVOVOOLIOVOLIDL111VO1Y
2 gzZ€ swbes-T-eAung-ueder<

YOLVOO1VYIOOVVYOLO199309L0VVYIVLIIDILOVOLOOLIVYVVYVVYOVVYLLLIOLIO11OVVOOLIVOOVO
2J g96 ©9ousnbas-a)9|dwod-\-lusWwbas-Z6 171 0d-Ulens-sniiA-ewed-6Z29 L 96X <

00910VVYIVLODOI1OVOLOD1LIVYVVYVVYOVVYLLLIOL1DO110VYOOLIVOOVOOLIOLIODVVOOLIOVILD
21 900] 9ousnbas-8)9|dwWOo-N-UBWBSS-Z6 1711 0d-UleS-SnIIA-BW|Bd-629 1 96 X<

OVOLIVOOOVIL1IOI199VID1IDIVODIDVIOVOOLD11VVIILO1VOODD11D11OVVOVIOIVOOVYVYO
21 161 9ousnbas-a)o|dwoo-g-juswbas-, ZeriiyNeq-ules-sniiA-yeLiessio4- /29 L 96 X<

VOL100199VI9191VOD1OVIIOVODLIO11VVII1O1VOOOD L1101 10VVOVLIIIVOOVYVIOVIOOIVYDO
24 007 9ousnbas-8)9|dwoo-S-juswbas-/ ZeridyNeq-uleis-SniiA-yeLieosio4- /29 L 96 X<

11099VVIOIVOLVIOLIOL11L11199VOL1OVIOVIOLOIVOLI99109VVOLIVYVLIOIOLIOIOVIIIODI1IOD
24 9G] 9ousnbas-a)9|dwoo-\-uUsWBas-/ ZE TN YHBQ-UIRAS-SNIIA-YBLIRI8I04-9Z9 | 96X <

O9OVLLO1VOOLVYVYVYIOLLOLYOOOOOVYOLOOLOOVOOLOLIVVLIOODIDLOLOO9VLLIVIVOLLIVILYY
20 $GLE 9ousnbas-a)9|dwoo-\-UsWBaS-/ ZE TN YHBQ-UIBAS-SNIIA-UBLIRI8I04-979 | 96X <

OLVYVYVOL101vVOIO999OVYO1L00100VOOLOLIVYVYIDO9DOLOL09OVLLIVIVOLLIVOIVVYLIIOVIOLLD
24 €91¢ 9ousnbas-a)9|dwoo-\-UsWBaS-/ ZE TN HBQ-UIRAS-SNIIA-UBLIRI8I04-979 | 96X <

O1LVYO0999VYO130103VOOLIOLIVVYIOIO9DO101099OVLLIVIVOLLIVOIVVYLIOVIOL19VIIOVIOVY
24 7/1€ 9ousnbas-a)9|dwoo-p\-usWwbes-/ Za YR Q-UIRAS-SNIIA-UBLIRI8I04-979 | 96X <

0919101VOIVIVVYIVIVOII1DDVOLIIDVOOOVIOLLLIVVVIOVIILIDI1OVVLIOVOVIOLIO1IVYODD
21 £¢G 8ouanbas-9)9|dwoo-Tuswbas-, ZeiyNeq-UlelS-SnIIA-UeLIed8I04-GZ9 L 96X <

YV1199VVOOVIOO1VOVOODILIVYILLOOVYVYOOLIOOLOVLLLIVODI1LIOVIOVVYII1LIO999VILIOVID
21 670] 9ousnbas-9)9|dwoo-g-juswbas-g| g | -y-ulens-sniir-elueyg-¥z91 96X r<

OVIVIOIVOLIOIOLI1I1119VVI11OVID101019993VIIOI99VIVLIIOOILO1LODVLILIIDIIODOVOD
21 1,9G] 9ousnbas-8)9|dwoo-p\-uUsWbas-61 Q| -y-uless-sniA-elueyg-£29L 96 X<

110101111 119VVO110VID1I0101999IVLIOI99VIVLIIOI1IO1I9VIIIDIODDVOIDIVYIVOOY
21 06G] 9ousnbas-a)9|dwoo-p\-UBWBaS-61 Q| -y-uless-SniIA-elueyg-£29 L 96 X<

9199VI910199JIVVVOVVYLLIOVIOOVLIOIVIOIVVIVYYIOIL1IODD1099VVIVVIIOLL1IVIVVIO
21 ge0g 9ousnbas-a)9|dwoo-p\-UBWBaS-61 Q| -y-uless-SniIA-elueyg-£29L 96 X<

O09VIIVIOIL109VIVIOLYIOL1LO1D1111119VVOL1IOVIOOLO101999IVLIID1IOOVIVLIOID1I0109
21 69G| 9ousnbas-a)9|dwoo-p\-UsWBaS-61 Q| -y-uless-SniIA-elueyg-£29L 96 X<

1919VOVVLLO19VIOO101VO11D10VOODIVOLLIOVOVVYIIODODOOVVIVOLOIVIOOVO1IDI09D1VVIL
21 7Ge| 9ousnbas-819|dwoo-Tjuswbes-g1 Q| -y-uless-snia-elueyg-zzoL 96 X r<

09OVVYVOVIOLLOLLOIVVIIOOLVOVYVLLIOL1OL1111VO101VO11vVOO101VIOVOOLIIOOVIVIOOL1D

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

75/78

0gZ 9|4 917z /€ | ~9ousnbas-9)9|dwo9-S-uswbas- | 7/ ZWiy-A|J T-UIBS-SNIIA-UBPZEY-867GEE DM <
OOVLLIOOOVIVOLOD11YIOVIOVOVOLO1IODOVVILOVOVIOLOVOIIVVYVILIOVLIIOIOOOVILIOVIO
2 1,9€] 9ousnbas-9)9|dwoo-S-jusWbas-| 17/ ZWiy- Al T-UIBNIS-SNIIA-UBPZEY-Q67SEE DM <

191100100191V1191VYVOL1D10VIOI101109VIL10VOIVOILOLIOOVIVOOVYOOLOVIOLOLLD
2 ggzz 9ousnbas-9)9|dwoo-\-uUsWbBas- | 7/ ZWIy-A|JT-UIBJS-SNIIA-UBPZBY- /617G EE DM <

191VVOL11010VIOI10L109VLIIOVOLYOILOL10JVIVOOVYVOOLOVIOLOLIOVOLOL L1 IVOVVYY
2) 6zz 9ousnbas-8)9|dwoo-\-uUsWbBas- | 77/ ZWIy-A|JT-UIBJS-SNIIA-UBPZBY- /617G EE DM <

10VOOLOL109VLLIOVOLYOIOLO1L10JVIVOOVYVOOLIOVIOLIOLIOVOLIOL 111 IVOVYVYVYOOOVIILL
2 gGzz 9ousnbas-8)9|dwoo-\-uUsWbas- | 7/ ZWIy-A|JT-UlBJS-SNIIA-UBPZRY- /617G EE DM <

OOVLL1IOVIOLVOI1D1L1LOOVIVOOVVYOOLIOVIODIOLIOVILIOLL L LIVOVVYVYOIOVIILIVIIOVIVOD
2 )97z 9ousnbas-8)9|dwoo-\-uswWwbas- | 7/ ZWIy-A|JT-UlBJS-SNIIA-UBPZBY- L 61SEE DM <

1VOO19D1100VIVOOVVYOOLOVIOLOLIOVILOL1 11 IVOVVYVYVYOOOVOOLIVIIOVIVOOOO9DOLIVIO
2) 9/27 9ousnbas-8)9|dwoo-p\-uUsWbas- | 7/ ZWIy-A|JT-UIBJS-SNIIA-UBPZBY- /617G EE DM <

OVLVYOOVVYOOLOVIOLIDL1IOVOLIOL L LIVOVYVYVYVYOIOVIOOLIVIIOVIVOOO9OOLIVIOVIOLIO10110
21 ¢Qzz 9ousnbas-8)9|dwoo-\-uUsWbas- | 7/ ZWI-A|JT-UlBJS-SNIIA-UBPZBY- /617G EE DM <

O100V9OVLLIOIOI1LLIVVVYIVOVIOVYOOOOVIIL1D11909D1IVIIVOOLIVVYVLIIOIVVI1IO9OVYOVLIOD
2 99/ 9ouanbas-9)9|dwoo-Tjuswbes- | 7/ ZWiy-A|JT-UIRJS-SNIIA-UBPZEY-9617SEE DM <

O001111099VV110991901101VIO9OVIOVIL1IO19VIOD1D1VILIO1IOVOVOLIODD1D1DOVOVOLIVOOY
21 /1€] 9ousnbas-9)9|dwoo-Tjuswbes- | 7/ ZWiy-A|JT-UIRJS-SNIIA-UBPZEY-9617SEE DM <

VYVYVOVVLLIOL110VVYVYVYOLVIOLIOVVYOLVO1DID110VOIILIVOVOVVIVOVYVYIVVYYLOOVOIO1LO1VO
21 g6 Juswbas-7-eAung-ueder<

1110VVYVYVOLVYIO19VVYIOLYO100110VOOOLIVOVOVVYIVOVYVLIVYVYLOOVYOO9LO1VOVIO10091 1
21 /0| Juswbes-T-eAung-ueder<

1V1919VYVO1VO1D0ID110VOIILIVOVOVVIVOVVVYLIYVYYLOOVOIO 1O IVIOVLIOLIODO11191IVVO 109
21 9| juswbas-T-eAung-ueder<

1VO100110VOIILIVOVOVVLIVYOVVYVLIYVYVLOOVOIOLOIVOVLIOLOIDL1LIDIVYOLIOO L 1DOVOVYVYO
21 Gz| juswbes-T-eAung-ueder<

VYOOI L1VOVOVVYLIVYOVVYVYLYVYVY.LOOVOOOLOIVIOVLIOLOIOO1LIDIVYOLODLIOVOVYYVYIOIQILLLIDOLIVY
2 y¢| juswbes-T-eAung-ueder<

OVVLVOVVYVIVVYVLOOVOIOLO1VOVIOLOO9LLIDIVYOLOD119VOVYVOIO11l L OIVVYVOVVYVYLLYD
21 ¢y| juswbes-T-eAung-ueder<

YVL1O9OVOO9LO1VIOVIOLO09LIIDIVYOLI9D119VOVVVYIIILLIOIVVYVOVVYVYLIVOLVYYIVYVOLll
2 $G| juswbes-T-eAung-ueder<

10191VOVOL199VIOLIOOIVYVVYLIVOVYOVOLOLLIVYOLOOIVOVVYVYVOILVYOLVIOOVIIOVVILIOL
2 Gz uswbaes-T-eAung-ueder<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

(1uo)) Ose 9Ol

76/78

910020V I10220VIOVIOVVYLLIOVIVVYIOLIVOLIILIIVYOLLLIDVIOIOL1D19919VI0910911D
2J 9l 9ousnbas-g}9|dwod-T-luswbas- Q¢ |-V L-91.|0SI-SNIIA-IBIS-8UO0T-G0068G IM<

11001VOL19VVOLVOOVVIOOVIIIID1IO1110VOL1091001VOLO1OVILIVYOLLIVOLIOVIVOL
2J /96 ©2usnbas-g}9|dwod-T-luswbas- Q¢ | -VINL-91.|0SI-SNIIA-IBIS-8U0T-G0068G IM<

199VI1119101110VIOL1091001VIO1D210VILIIVYOLLIVO119OVIVOLLIOIVVOOVIIOVIIOVILY
2J 996 ©2usnbas-g}9|dwod-T-luswbas- Q¢ |-V L-91.|0SI-SNIIA-IBIS-8U0T-G0068G IM<

VYOVLOOVYOVYVOLYIOOLO9OOVIVOL109D0OVIVOLOOLLLIVVYVYVILIIOOOLIII9OVOLLIIOIIO1]
24 ¢1£¢ 9ousnbas-a)9|dwoo-T-jusWwbas-| g€ | -YINL-91B|0SI-SNJIA-IB}S-8U0T-G0068S DM <

1099VIVOL109029VIVOLOO11L1LIVVYVYVLLIOOOLLIIOVOLLLIIOLIID11VOLID1D91D1IVOVYYO
24 0£ee 9ousnbas-a)o|dwoo-T-juswbas-| g€ | -YINL-918|0SI-SNJIA-IB}S-8U0T-G0068S DM <

1111991 10VVIVOLOO1LIVOVVYVIOOLLIIVIOVIOLIOLIVIIDOOOVOLYOLLODOVVYOLOVOVOLOOV
20 Oy6E 9ousnbas-a)o|dwoo-T-jusWwbas-| g€ | -YINL-918|0SI-SNJIA-IB}S-8U0T-G0068S DM <

11VOO9I1OVIOI1IOVIOVLLIIODOLIID19I211110VVVYVIOOLL19DIVOVOIVIIOVIVIOLIVOOVIVOLD
24 /€9y 9ousnbas-a)o|dwoo-T-juswbas-| g€ |- INL-918|0SI-SNJIA-IB}S-8U0T-G0068S DM <

V19111VIO10119V99DIIVOOLIDIIDD1I9D11OVVVVYLLIIOODLIDVVIOOIVOVOOVOLO1O11111IVVY
21 G6LS 9ousnbas-a)o|dwoo-T-jusWwbas-| g€ | -YINL-918|0SI-SNJIA-IB}S-8U0T-G0068S DM <

YV1O110100101vO1vIODIOL11010110119VIO110991VVOLVOOLLLIIO119VO11DD1OIVOVIODD
24 01 /S 9ousnbas-a)o|dwoo-T-juswbas-| g€ |- NL-91B|0SI-SNJIA-IB}S-8U0T-G0068S DM <

OLL11911VOVOVIVILO99VILLLIDID99900100010VOVYVYOLLIONOO1IVOL110VOL1111VOOVY
21 ¢€19] 9ousnbas-89|dwoo-p\-uUsWBas-0699|-UlBlIS-SNUIA-BlUBYG- L 1717 | ZG DM <

OVOVOVILO9O9OVILL10099990D 100D LOVOVVYVYOLLIOODLIVOLIIOVOL1LLIVOOVVYOLVIVYIVO
21 7z9| 9ousnbas-8)9|dwoo-p\-uswbes-0g99|-ulelis-sniIA-BluBYg- L 717 | ZG DM <

91001V9O9D110301091IVVIOVVIVLILIIOOO11199VOIVIIVVIOIOVIOILOIOVYVLILIIIOVVIIOVOL
21 6167 9ousnbas-a9|dwoo-p\-uUsWBaS-069D|-UlBlIS-SNIIA-BlUBYG- L 1717 | ZG DM <

OVOLLLID1I9109VLIOVOLYYVYIOIOOVOILVIOLVVYLIOOLYOVOVLOVOVYYOIIIOVLOLOLOVVOOLIVO
21 g1Z¢ 9ousnbas-a)9|dwoo-p\-uUsWbas-0699|-ulBl}S-SNUIA-BlUBYG- L 1717 | ZG DM <

10VOOVOOVOLVYLLLIVIOLVYVIVOLO1O99O1IVLIIVVIIIO)IVOVLIOLIVVIOLL1I1D0OVO9O11191Y
21 7y L€ 9ousnbas-8)9|dwoo-p\-usWwbas-0g99|-ulel}S-SnIIA-BlUBYG- L 717 | ZG DM <

VLLO999VVYV.IVOIILO199VOOI0DIVYOLIYOLYOVYVYIOLID 10OV 19VOOVVYVYVYIOVOLIIOVOD
21 16€] 9ousnbas-818|dW09-TjuswWwbas-0g99|-uleliS-SnuIA-BlUBYG-O11 | ZG DM <

1VVOO1O101VVIVOOL11D119VI111JVVIVOLIVOOO1DI111991VVOODI1IVOL1O101009VIOll
o) ¥/7G 9ousanbas-818|dwoo-Tjuswbas-0g99|-ulelis-sniiA-elueyg-Oyy L ZGOM<

YO1099VVOVIIVYOLOLYOIVILIOOOVIVOLIOD11YIOOVLIOVOVOLIO1O9OVVIL1OVOVIOLOVOI LYY
24 79¢] 9ousnbas-9)9|dwoo-S-jusWbas-| 17/ ZWiy- A3 T-UIBNS-SNIIA-UBPZEY-Q6 7SS DM <

OOVVOLOLVOOVLLIOO9OVIVOLIOLIVIOIVIOVOVYOLO10OVVILOVOVIOLOVOILIVYVIOLOVLLIOLD

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

77178

d4¢ old

21 /7| 9ousnbas-8)9|dW09-S-juswbas- | gs | -YINL-91B|0SI-SNIIA-IB}S-8UO -2 120 DN<

1VOVVIOOI9OL1L1IVIOD11ODOVIOVVLIOVOVOOVLLLIOIOVVOVOLIVILIOLIVOIVILIVVOVIVOLIOD
21 Gee| 9ouanbas-819|dW09-S-juswWbas- | gs | -YINL-91B|0SI-SNUIA-IB}S-8UO 172120 DN<

LLLLIVOOOVVYOOLLIOIDL1I191OVIOVYOLIOVIIIQVYVYOLLLIOVVYILLOLVODIO1IOVIOVLIOLIOLIOL
21 G| 9ousanbas-819|dW09-S-juswWbas- | gs | -YINL-91B|0SI-SNIIA-IB}S-8UO 172120 DN<

1901099VVIOVIOOODOVOOLIVIIOOVOO11101VO1IVIOIVVYIVOLVOOIDOVIIVYOLL1IOI110VL
21 79/| 9ousnbas-819|dW09-S-juswbas-|gs | -YINL-91B|0SI-SNIIA-IB}S-8UOT-¥7Z 120 DN<

VLOVIVOOLL1OVVYVYOLLl1VOVOVLOO19I29VV1LOI91011001001911030100191VID1991019V
21 916G 9ousnbas-a9|dwoo-p\-uUsWbBas-| 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

V1V1O1101000131vO910119900191vVO19VIOOVILOOVOL101010VVOIOLIIODI11D1111V0
21 GaG| 9ousnbas-a)9|dwoo-p\-uUsWBas-| 8¢ | -YINL-91B|0SI-SNIIA-1B}S-8U0T-90069SIM<

000101vIO910119900191VO19VIOVILIOOVOLLIDIOIOVVOLOLL1O911101111VO9OVIOLIVY
21 $09] 9ousnbas-a9|dwoo-p\-uUsWBaS-| 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

10119900191V91OVIOOVILIOIVOL1D1010VVILDLII99D1 11011 11VO99OVIILIVVIOVVIVYVYVYVYO
21 €19] 9ousnbas-aj9|dwoo-p\-uUsWBas-| 8¢ | -YINL-91B|0SI-SNIIA-1B}S-8U0T-90069SIM<

YOVLO1VO1lVOIL1D1VOVIOIOVOLOVOVVLLLOLYOOLOLLIOI1 10191 1VIOOL1110VOLOVYVYY
o) ¢yzz 9ousnbas-a)9|dwoo-p\-uUsWbas-| 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

VYOOL1191VOVIIQIVOLOVOVVLLIOIVOOLOL1I19111D1911VIO011110VO1OVVYVVYLOOVIVLIOO
2) 7Gzz 9ousnbas-a)9|dwoo-p\-uswbas- | 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

VOOOIVOLOVOVVLLIDIVOIOLOLIIOLIIID1911VIOOL111JOVO1OVVYVVLOOVIVLIOIOI9DVI1O1O1
2) 927 9ousnbas-a)9|dwoo-p\-uswWwbas- | 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

1000001 19V1IJ10VVILOIVIOVOLOVOLLILII19OVYOLIOIVIODIVOVIOLIVIOI1L1D1VIVOD1D0I300
2 7997 9ousnbas-8)9|dwoo-p\-uswWwbas- | 8¢ | -YINL-91B|0SI-SNIIA-1B}S-8U0T-90069SIM<

VLLO1OVVOLOLVIOVOLOVOLLILIOVYOLIDIVIOIYOVOILYIOILL1ID1VIVOO1LDDDI09191VVLIOVY
o) | /97 9ousnbas-a)9|dwoo-p\-uswbas- | 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069SIM<

1VOVOLOVOLLLIIOVVOL1OIVIOIVOVOIILVIOLLIDIVIVOD1DD0I20919D1VVIOVIVOLIOVOL1DD
2) 7997 9ousnbas-a)9|dwoo-p\-uswWwbas- | 8¢ | -YINL-91B|0SI-SNIIA-1R}S-8U0T-90069S DI M<

1919109999130 33VILIDIIVIOVIOVVLLIOVIVVYIOLIVOLLI LI IVVYOLLI1OVIOLIOD11D19919V
21 JQp ©eousanbas-a)9|dwoo-Tjuswbas-|9¢ | -V L-91.|0SI-SNJIA-IBIS-8U0T-G0068SIM<

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/040922

WO 2014/197607

78/78

(lu0)) ¥GZ 'Ol

OVIOLVYOVODLIOILIODOVIOVIIOVOVOOI1DIIVOLODIO1LIVIIVIIOVOIVOL1O100011011vI1
21 6E0) 9ousnbas-8)9|dw0o-S-JUBWBaS- | Q¢ | -VIN L-918|0SI-SNUIA-IBIS-8UO 112 L 20 DN<

10010099VIOVLIOVOVODILDIIVILIOD1I D1 IVIIVIIOVOIVOL1D100311011VI1002vOLll1l
21 gy0] 9ousnbas-9)9|dw0o-S-JUBWBSS-| Q¢ |-VIN L-918|0SI-SNIIA-IBIS-8UO 172 L 20 DN<

OVLIOVOVODI1IODIIVOLIODIO1IVIOLIVLIIOVOIVOL1D100I11011VIIOIJVO11L110JJVOLIVOVY
21 gG0| 9ousnbas-8)9|dw0o-S-JuUsWBas- | Q¢ | -VIN L-918|0SI-SNIIA-IBIS-8UO 112 L 20 DN<

VO1991011vOIVIIOVOIVO1101020J11011V1102023VOL1L11D0DJVOLVOVVYOOVYVLIIOOOVOLO1Y
21 ¢€/0] 9ousnbas-8)9|dwoo-S-juUsWBas- | Q¢ |-VIN L-918[0SI-SNIIA-IBIS-8UO 112 L 20 DN<

VYVOOVLOO1VIOL1DD1091VI 1OOVVVIO1LOVIVOVOIVLIIIOVILIDDI99I191010910V1190I1
21 g/ 9ousanbas-a)9|dwoo-S-juswbas- | Q¢ |-V L-918[0SI-SNIIA-IBIS-8UOT-17Z L 20 DN<

1991091VI100VVYVIOLOVIVOVOLVLLIOVOL1DDI99I191010910VLIODI1991IVII1D12IVD
21 16| 9ousnbas-a)o|dwoo-S-juswbas- | Q¢ |-V L-918[0SI-SNIIA-IBIS-8UOT-17Z L 20 DN<

091110019101VIVVI9O10109VIOO1OIVLIVIOIVILIVVOLIYOLOVVIOVIVVILVOVYOOIOOLLL

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/040922

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1N 33/569 (2014.01)
CPC - BO1J 2219/00605 (2014.09)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - CO7K 16/08; C12Q 1/68; GO1N 33/569 (2014.01)
USPC - 435/6.12, 6.15; 536/24.33

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - BO1J 2219/00605; C12Q 1/70, 1/6876 (2014.09) (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase, Google Patents, Google Scholar, PubMed
Search terms used: tick-borne, Lyme disease, encephalitis, chip, array, microarray, deep sequencing, bacteria, virus, protozoan, fungus

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 102031312 A (LI et al) 27 April 2011 (27.02.2011) entire document; see machine translation | 1, 29
Y _ 2-6, 24-28, 33, 34, 36, 37,
39-46
X US 2002/0085073 A1 (JACOBS et al) 18 July 2002 (18.07.2002) entire document 7,8, 10, 11, 15-23, 30,
31,38
Y 6,9, 24-28, 32,12-14,
35-37
Y WO 2010/006396 A2 (DERISI et al) 14 January 2010 (14.01.2010) entire document 3,4,14,35,42
Y US 2013/0034576 A1 (CHIU et al) 07 February 2013 (07.02.2013) entire document 40
Y US 2011/0143358 A1 (SAMPATH et al) 16 June 2011 (16.06.2011) entire document 39
Y HOMER et al. "Resolving Individuals Contributing Trace Amounts of DNA to Highly Complex 13
Mixtures Using High-Density SNP Genotyping Microarrays,” PLoS Genetics, 29 August 2008
(29.08.2008), Vol. 4, No. 8, e1000167, Pgs. 1-9. entire document

. Further documents are listed in the continuation of Box C. D

*  Special categories of cited documents: “T" later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

‘S:"eg;,(’r::;zgh(ig ;hec?ggg)c ation date of another citation o other .y~ document of particular relevance; the claimed invention cannot be

pe pe considered to involve an inventive step when the document is

“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than “&” document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
5 November 2014 -I 8 N ov 20]4
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
.. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: §71.272-7774

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International app]ica[ion No.

PCT/US2014/040922

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

GenBank, 01 November 2008 (01.11.2008), Acession FJ405290, GI:209972764. Retrieved
from the Internet:<http://www.ncbi.nim.nih.gov/nuccore/209972764> on 5 November 2014
(05.11.2014). entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y SHIMAMOTO et al. "Downregulation of Hepatic Cytochrome P450 3A in Mice Infected with 9,32
Babesia microti,” Journal of Veterinary Medical Science, 29 September 2011 (29.09.2011), Vol.
74, No. 2, Pgs. 241-245. entire document
Y SHEN et al. "High-throughput SNP genotyping on universal bead arrays,” Mutation Research, 44,45
11 February 2005 (11.02.2005), Vol. 573, Pgs. 70-82. entire document
Y SWEI et al. "The Genome Sequence of Lone Star Virus, a Highly Divergent Bunyavirus Found | 33, 34, 40, 41
in the Amblyomma americanum Tick," PLoS ONE, 29 April 2013 (29.04.2013), Vol. 8, No. 4,
62083, Pgs. 1-9. entire document
Y HILDEBRANDT et al. “The potential role of migratory birds in transmission cycles of Babesia 12,43, 46
spp., Anaplasma phagocytophilum, and Rickettsia spp." Ticks and Tick-borne Diseases, 18
January 2010 (18.01.2010), Vo!. 1, Pgs. 105-107. entire document
Y KWEON et al. "Edwardsiella tarda strain K1 16S ribosomal RNA gene, partial sequence," 2,5

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - claims
	Page 77 - claims
	Page 78 - claims
	Page 79 - claims
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - drawings
	Page 141 - drawings
	Page 142 - drawings
	Page 143 - drawings
	Page 144 - drawings
	Page 145 - drawings
	Page 146 - drawings
	Page 147 - drawings
	Page 148 - drawings
	Page 149 - drawings
	Page 150 - drawings
	Page 151 - drawings
	Page 152 - drawings
	Page 153 - drawings
	Page 154 - drawings
	Page 155 - drawings
	Page 156 - drawings
	Page 157 - drawings
	Page 158 - wo-search-report
	Page 159 - wo-search-report

