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GENE EXPRESSION MARKERS FOR INFLAMMATORY BOWEL DISEASE

Background of the Invention

Cross-reference to Related Applications

This application claims priority under Section 119(e) and the benefit of United States Provisional
Application Serial No. 60/991,203 filed November 29, 2007, United States Provisional Application
Serial No. 61/192,268 filed September 17, 2008, and International Patent Application Serial No.
PCT/US08/64562 filed May 22, 2008 the entire disclosures of which are incorporated herein by

reference in their entirety.

Field of the Invention

The present invention relates to gene expression profiles in inflammatory bowel disease

pathogenesis, including use in the detection and diagnosis of inflammatory bowel disease.

Description of Related Art

Immune related and inflammatory diseases are the manifestation or consequence of fairly complex,
often multiple interconnected biological pathways which in normal physiology are critical to respond
to insult or injury, initiate repair from insult or injury, and mount innate and acquired defense against
foreign organisms. Disease or pathology occurs when these normal physiological pathways cause
additional insult or injury either as directly related to the intensity of the response, as a consequence

of abnormal regulation or excessive stimulation, as a reaction to self, or as a combination of these.

Though the genesis of these diseases often involves multistep pathways and often multiple different
biological systems/pathways, intervention at critical points in one or more of these pathways can
have an ameliorative or therapeutic effect. Therapeutic intervention can occur by either antagonism

of a detrimental process/pathway or stimulation of a beneficial process/pathway.

Many immune related diseases are known and have been extensively studied. Such diseases include
immune-mediated inflammatory diseases, non-immune-mediated inflammatory diseases, infectious

diseases, immunodeficiency diseases, neoplasia, efc.

The term inflammatory bowel disorder (“IBD”) describes a group of chronic inflammatory disorders
of unknown causes in which the intestine (bowel) becomes inflamed, often causing recurring cramps
or diarrhea. The prevalence of IBD in the US is estimated to be about 200 per 100,000 population.
Patients with IBD can be divided into two major groups, those with ulcerative colitis (“UC”) and

those with Crohn’s disease (“CD”). Both UC and CD are chronic relapsing diseases and are complex
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clinical entities that occur in genetically susceptible individuals who are exposed to as yet poorly
defined environmental stimuli. (Bonen and Cho, Gastroenterology. 2003; 124:521-536; Gaya et al.
Lancet. 2006;367:1271-1284).

Although the cause of IBD remains unknown, several factors such as genetic, infectious and
immunologic susceptibility have been implicated. IBD is much more common in Caucasians,
especially those of Jewish descent. The chronic inflammatory nature of the condition has prompted
an intense search for a possible infectious cause. Although agents have been found which stimulate
acute inflammation, none has been found to cause the chronic inflammation associated with IBD.
The hypothesis that IBD is an autoimmune disease is supported by the previously mentioned
extraintestinal manifestation of IBD as joint arthritis, and the known positive response to IBD by
treatment with therapeutic agents such as adrenal glucocorticoids, cyclosporine and azathioprine,
which are known to suppress immune response. In addition, the GI tract, more than any other organ
of the body, is continuously exposed to potential antigenic substances such as proteins from food,

bacterial byproducts (LPS), etc.

There is sufficient overlap in the diagnostic criteria for UC and CD that it is sometimes impossible to
say which a given patient has; however, the type of lesion typically seen is different, as is the
localization. UC mostly appears in the colon, proximal to the rectum, and the characteristic lesion is
a superficial ulcer of the mucosa; CD can appear anywhere in the bowel, with occasional
involvement of stomach, esophagus and duodenum, and the lesions are usually described as extensive

linear fissures.

The current therapy of IBD wusually involves the administration of antiinflammatory or
immunosuppressive agents, such as sulfasalazine, corticosteroids, 6-mercaptopurine/azathioprine, or
cyclosporine, which usually bring only partial results. If anti-inflammatory/immunosuppressive
therapies fail, colectomies are the last line of defense. The typical operation for CD not involving the
rectum is resection (removal of a diseased segment of bowel) and anastomosis (reconnection) without
an ostomy. Sections of the small or large intestine may be removed. About 30% of CD patients will
need surgery within the first year after diagnosis. In the subsequent years, the rate is about 5% per
year. Unfortunately, CD is characterized by a high rate of recurrence; about 5% of patients need a

second surgery each year after initial surgery.

Refining a diagnosis of inflammatory bowel disease involves evaluating the progression status of the
diseases using standard classification criteria. The classification systems used in IBD include the
Truelove and Witts Index (Truelove S.C. and Witts, L.J. Br Med J. 1955;2:1041-1048), which
classifies colitis as mild, moderate, or severe, as well as Lennard-Jones. (Lennard-Jones JE. Scand J

Gastroenterol Suppl 1989;170:2-6) and the simple clinical colitis activity index (SCCAI). (Walmsley



10

15

20

25

WO 2009/073565 PCT/US2008/085045

et. al. Gut. 1998;43:29-32) These systems track such variables as daily bowel movements, rectal
bleeding, temperature, heart rate, hemoglobin levels, erythrocyte sedimentation rate, weight,

hematocrit score, and the level of serum albumin.

In approximately 10-15% of cases, a definitive diagnosis of ulcerative colitis or Crohn's disease
cannot be made and such cases are often referred to as "indeterminate colitis." Two antibody
detection tests are available that can help the diagnosis, each of which assays for antibodies in the
blood. The antibodies are "perinuclear anti-neutrophil antibody" (pANCA) and "anti-
Saccharomyces cervisiae antibody” (ASCA). Most patients with ulcerative colitis have the pANCA
antibody but not the ASCA antibody, while most patients with Crohn's disease have the ASCA
antibody but not the pANCA antibody. However, these two tests have shortcomings as some patients
have neither antibody and some Crohn's disease patients may have only the pANCA antibody.For
clinical practice, a reliable test that would indicate the presence and/or progression of an IBD based
on molecular markers rather than the measurement of a multitude of variables would be useful for
identifying and/or treating individuals with an IBD. Hypothesis free, linkage and association studies
have identified genetic loci that have been associated with UC, notably the MHC region on
chromosome 6,(Rioux et al. Am J Hum Genet. 2000;66:1863-1870; Stokkers et al. Gut. 1999;
45:395-401; Van Heel et al. Hum Mol Genet. 2004;13:763-770) the IBD2 locus on chromosome 12
(Parkes et al. Am J Hum Genet. 2000;67:1605-1610; Satsangi et al. Nat Genet. 1996;14:199-202) and
the IBDS locus on chromosome 5. (Giallourakis et. al. Am J. Hum Genet. 2003;73:205-211; Palmieri
et. al Aliment Pharmacol Ther. 2006;23:497-506; Russell et. al. Gut. 2006;55:1114-1123; Waller et.
al. Gut. 2006;55:809-814) Following a UK wide linkage scan identifying a putative loci of
association for UC on chromosome 7q, further studies have implicated variants in the ABCBI1
(MDR1) gene which is involved in cellular detoxification with UC. (Satsangi et. al. Nat Genet.
1996;14:199-202; Brant et.al. Am J Hum Genet. 2003;73:1282-1292; Ho et. al. Gastroenterology.
2005;128:288-296)

A complementary approach towards the identification and understanding of the complex gene- gene
and gene- environment relationships that result in the chronic intestinal inflammation observed in
inflammatory bowel disease (IBD) is microarray gene expression analysis. Microarrays allow a
comprehensive picture of gene expression at the tissue and cellular level, thus helping understand the
underlying patho-physiological processes. (Stoughton et. al. Annu Rev Biochem. 2005;74:53-82)
Microarray analysis was first applied to patients with IBD in 1997, comparing expression of 96 genes
in surgical resections of patients with CD to synovial tissue of patients with rheumatoid arthritis.
(Heller et. al. Proc Natl Acad Sci U S A. 1997;94:2150-2155) Further studies using microarray
platforms to interrogate surgical specimens from patients with IBD identified an number of novel

genes that were differentially regulated when diseased samples were compared to controls.
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(Dieckgraefe et.al. Physiol Genomics. 2000;4:1-11; Lawrance et. al. Hum Mol Genet. 2001;10:445-
456)

A complementary approach towards the identification and understanding of the complex gene- gene
and gene- environment relationships that result in the chronic intestinal inflammation observed in
inflammatory bowel disease (IBD) is microarray gene expression analysis. Microarrays allow a
comprehensive picture of gene expression at the tissue and cellular level, thus helping understand the
underlying patho-physiological processes. (Stoughton et. al. Annu Rev Biochem. 2005;74:53-82)
Microarray analysis was first applied to patients with IBD in 1997, comparing expression of 96 genes
in surgical resections of patients with CD to synovial tissue of patients with rheumatoid arthritis.
(Heller et. al. Proc Natl Acad Sci U S A. 1997;94:2150-2155) Further studies using microarray
platforms to interrogate surgical specimens from patients with IBD identified a number of novel
genes that were differentially regulated when diseased samples were compared to controls.
(Dieckgraefe et.al. Physiol Genomics. 2000;4:1-11; Lawrance et. al. Hum Mol Genet. 2001;10:445-
456)

Endoscopic pinch mucosal biopsies have allowed investigators to microarray tissue from a larger
range of patients encompassing those with less severe disease. Langmann et. al. used microarray
technology to analyze 22,283 genes in biopsy specimens from macroscopically non affected areas of
the colon and terminal ileum. (Langmann et. al. Gastroenterology. 2004;127:26-40) Genes which
were involved in cellular detoxification and biotransformation (Pregnane X receptor and MDR1)
were significantly downregulated in the colon of patients with UC, however, there was no change in
the expression of these genes in the biopsies from patients with CD. Costello and colleagues
(Costello et. al. PLoS Med. 2005;2:¢199) looked at the expression of 33792 sequences in endoscopic
sigmoid colon biopsies obtained from healthy controls, patients with CD and UC. A number of
sequences representing novel proteins were differentially regulated and in silico analysis suggested
that these proteins had putative functions related to disease pathogenesis — transcription factors,

signaling molecules and cell adhesion.

In a study of patients with UC, Okahara et al. (Aliment Pharmacol Ther. 2005;21:1091-1097)
observed that (migration inhibitory factor- related protein 14 (MRP14), growth- related oncogene
gamma (GROy) and serum amyloid A1 (SAA1) were upregulated where as TIMP1 and elfin were
down regulated in the inflamed biopsies when compared to the non- inflamed biopsies. When
observing 41 chemokines and 21 chemokine receptors, Puleston et al demonstrated that chemokines
CXCLs 1-3 and 8 and CCL20 were upregulated in active colonic CD and UC. (Aliment Pharmacol
Ther. 2005;21:109-120)  Overall these studies illustrate the heterogeneity of early microarray
platforms and tissue collection. However, despite these problems differential expression of a number

of genes was consistently observed.
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Despite the above identified advances in IBD research, there is a great need for additional diagnostic
and therapeutic agents capable of detecting IBD in a mammal and for effectively treating this
disorder. Accordingly, the present invention provides polynucleotides and polypeptides that are
overexpressed in IBD as compared to normal tissue, and methods of using those polypeptides, and
their encoding nucleic acids, for to detect or diagnose the presence of an IBD in mammalian subjects
and subsequently to treat those subjects in which an IBD is detected with suitable IBD therapeutic

agents.

The present invention provides methods for detecting the presence of and determining the
progression of inflammatory bowel disease (IBD), including ulcerative colitis (UC) and Crohn's

disease (CD).

The invention disclosed herein provides methods and assays examining expression of one or more
gene expression markers in a mammalian tissue or cell sample, wherein the expression of one or
more such biomarkers is predictive of whether the mammalian subject from which the tissue or cell
sample was taken is more likely to have an IBD. In various embodiments of the invention, the
methods and assays examine the expression of gene expression markers such as those listed in Tables

1, 2, and 3 and determine whether expression is higher or lower than a control sample.

These and further embodiments of the present invention will be apparent to those of ordinary skill in

the art.

Summary of the Invention

In one aspect, the invention concerns a method of detecting or diagnosing an inflammatory bowel
disease (IBD) in a mammalian subject comprising determining, in a biological sample obtained from
the subject, that expression levels of (i) one or more nucleic acids encoding one or more polypeptides
selected from Tables 1, 2, or 3, or (ii) RNA transcripts or their expression products of one or more
genes selected from Tables 1, 2, or 3, is different relative to the expression level in a control, wherein

the difference in expression indicates the subject is more likely to have an IBD.

In one embodiment, the methods of diagnosing or detecting the presence of an IBD in a mammalian
subject comprise determining that the expression level of (i) one or more nucleic acids encoding one
or more polypeptides selected from Tables 1A, 2, or 3A; or (ii)) RNA transcripts or expression
products thereof of one or more genes selected from Tables 1A, 2 or 3A in a test sample obtained
from the subject is higher relative to the level of expression in a control, wherein the higher level of
expression is indicative of the presence of an IBD in the subject from which the test sample was

obtained.



10

15

20

25

30

WO 2009/073565 PCT/US2008/085045

In another embodiment, the methods of diagnosing or detecting the presence of an IBD in a
mammalian subject comprise determining that the expression level of (i) one or more nucleic acids
encoding one or more polypeptides selected from Tables 1B or 3B; or (ii) RNA transcripts or
expression products thereof of one or more genes selected from Tables 1B or 3B in a test sample
obtained from the subject is lower relative to the level of expression in a control, wherein the lower
level of expression is indicative of the presence of an IBD in the subject from which the test sample

was obtained.

In one aspect, the methods are directed to diagnosing or detecting a flare-up of an IBD in mammalian
subject that was previously diagnosed with an IBD and is currently in remission. The subject may
have completed treatment for the IBD or is currently undergoing treatment for the IBD. In one
embodiment, the methods comprise determining, in a biological sample obtained from the
mammalian subject, that the expression level of (i) one or more nucleic acids encoding one or more
polypeptides selected from Tables 1, 2, or 3; or (ii) RNA transcripts or expression products thereof of
one or more genes selected from Tables 1, 2 or 3 is different relative to the expression level in a
control, wherein the difference in expression indicates the subject is more likely to have an IBD
flareup. Alternatively, the test sample may be compared to a prior test sample of the mammalian

subject, if available, obtained before, after, or at the time of the intial IBD diagnosis.

In all aspects, the mammalian subject preferably is a human patient, such as a human patient
diagnosed with or at risk of developing an IBD. The subject may also be an IBD patient who has

received prior treatment for an IBD but is at risk of a recurrence of the IBD.

For all aspects of the method of the invention, determining the expression level of one or more genes
described herein (or one or more nucleic acids encoding polypeptide(s) expressed by one or more of
such genes) may be obtained, for example, by a method of gene expression profiling. The method of

gene expression profiling may be, for example, a PCR-based method.

In various embodiments, the diagnosis includes quantification of the expression level of (i) one or
more nucleic acids encoding one or more polypeptides selected from Tables 1, 2, or 3; or (ii) RNA
transcripts or expression products thereof of one or more genes selected from Tables 1, 2 or 3, such

as by immunohistochemistry (IHC) and/or fluorescence in situ hybridization (FISH).

For all aspects of the invention, the expression levels of the genes may be normalized relative to the

expression levels of one or more reference genes, or their expression products.

For all aspects of the invention, the method may further comprise determining evidence of the

expression levels of at least two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen,
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fourteen, fifteen, sixteen, seventeen, eighteen, nineteen, or twenty of said genes, or their expression

products.

In another aspect, the methods of present invention also contemplate the use of a “panel” of such
genes (i.e. IBD markers as disclosed herein) based on the evidence of their level of expression. In
some embodiments, the panel of IBD markers will include at least one, two, three, four, five, six,
seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen,
nineteen or twenty IBD markers. The panel may include an IBD marker that is overexpressed in IBD
relative to a control, an IBD marker that is underexpressed in IBD relative to a control, or [BD
markers that are both overexpressed and underexpressed in IBD relative to a control. Such panels
may be used to screen a mammalian subject for the differential expression of one or more IBD

markers in order to make a determination on whether an IBD is present in the subject.

In one embodiment, the IBD markers that make up the panel are selected from Tables 1, 2, and 3. In
a preferred embodiment, the methods of diagnosing or detecting the presence of an IBD in a
mammalian subject comprise determining a differential expression level of RNA transcripts or
expression products thereof from a panel of IBD markers in a test sample obtained from the subject
relative to the level of expression in a control, wherein the differential level of expression is
indicative of the presence of an IBD in the subject from which the test sample was obtained. The
differential expression in the test sample may be higher and/or lower relative to a control as discussed

herein.

For all aspects of the invention, the method may further comprise the step of creating a report

summarizing said prediction.

For all aspects, the IBD diagnosed or detected according to the methods of the present invention is

Crohn’s disease (CD), ulcerative colitis (UC), or both CD and UC.

For all aspects of the invention, the test sample obtained from a mammalian subject may be derived
from a colonic tissue biopsy. In a preferred embodiment, the biopsy is a tissue selected from the
group consisting of terminal ileum, the ascending colon, the descending colon, and the sigmoid
colon. In other preferred embodiments, the biopsy is from an inflamed colonic area or from a non-

inflamed colonic area. The inflamed colonic area may be acutely inflamed or chronically inflamed.

For all aspects, determination of expression levels may occur at more than one time. For all aspects
of the invention, the determination of expression levels may occur before the patient is subjected to
any therapy before and/or after any surgery. In some embodiments, the determining step is indicative
of a recurrence of an IBD in the mammalian subject following surgery or indicative of a flare-up of

said IBD in said mammalian subject. In a preferred embodiment, the IBD is Crohn’s disease.
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In another aspect, the present invention concerns methods of treating a mammalian subject in which
the presence of an IBD has been detected by the methods described herein. For example, following a
determination that a test sample obtained from the mammalian subject exhibits differential expression
relative to a control of one or more of the RNA transcripts or the corresponding gene products of an

IBD marker described herein, the mammalian subject may be administered an IBD therapeutic agent.

In one embodiment, the methods of treating an IBD in a mammalian subject in need thereof,
comprise (a) determining a differential level of expression of (i) one or more nucleic acids encoding
one or more polypeptides selected from Tables 1, 2, or 3; or (ii) RNA transcripts or expression
products thereof of one or more genes selected from Tables 1, 2 or 3 in a test sample obtained from
said subject relative to the level of expression in a control, wherein said differential level of
expression is indicative of the presence of an IBD in the subject from which the test sample was
obtained; and (b) administering to said subject an effective amount of an IBD therapeutic agent. In a
preferred embodiment, the methods of treating an IBD comprise (a) determining that the expression
level of (i) one or more nucleic acids encoding one or more polypeptides selected from Tables 1A, 2,
or 3A; or (i1) RNA transcripts or expression products thereof of one or more genes selected from
Tables 1A, 2 or 3A in a test sample obtained from the subject is higher relative to the level of
expression in a control, wherein the higher level of expression is indicative of the presence of an IBD
in the subject from which the test sample was obtained; and (b) administering to said subject an
effective amount of an IBD therapeutic agent. In another preferred embodiment, the methods of
treating an IBD comprise (a) determining that the expression level of (i) one or more nucleic acids
encoding one or more polypeptides selected from Tables 1B or 3B; or (ii) RNA transcripts or
expression products thereof of one or more genes selected from Tables 1B or 3B in a test sample
obtained from the subject is lower relative to the level of expression in a control, wherein the lower
level of expression is indicative of the presence of an IBD in the subject from which the test sample
was obtained. In some preferred embodiments, the IBD therapeutic agent is one or more of an

aminosalicylate, a corticosteroid, and an immunosuppressive agent.

In one aspect, the panel of IBD markers discussed above is useful in methods of treating an IBD in a
mammalian subject. In one embodiment, the mammalian subject is screened against the panel of
markers and if the presence of an IBD is determined, IBD therapeutic agent(s) may be administered

as discussed herein.

In a different aspect the invention concerns a kit comprising one or more of (1) extraction
buffer/reagents and protocol; (2) reverse transcription buffer/reagents and protocol; and (3) qPCR
buffer/reagents and protocol suitable for performing the methods of this invention. The kit may

comprise data retrieval and analysis software.



10

15

20

25

WO 2009/073565 PCT/US2008/085045

In one embodiment, the gene whose differential expression is indicative of an IBD is GLIl. In
another embodiment, the GLI1 gene is a GLI1 variant. In a preferred embodiment, the GLI1 variant

is 1s2228226C—G (Q1100E) as described in Example 4.

All publications mentioned herein are incorporated herein by reference to disclose and describe the
methods and/or materials in connection with which the publications are cited. Publications cited
herein are cited for their disclosure prior to the filing date of the present application. Nothing here is
to be construed as an admission that the inventors are not entitled to antedate the publications by
virtue of an earlier priority date or prior date of invention. Further the actual publication dates may be

different from those shown and require independent verification.

Brief Description of Drawings

Figure 1 shows the histologically normal biopsies from control patients that were analysed by

unsupervised hierarchical clustering.
Figure 2 shows the expression of defensins alpha 5 and 6 in ulcerative colitis patients and controls.

Figure 3 shows the expression of the matrix metalloproteinases (MMPs) 3 and 7 in ulcerative colitis

and controls.

Figure 4 shows the real time PCR expression of SAAT, IL-8, defensin alpha 5, and defensin alpha 6

in control and ulcerative colitis inflamed and non-inflamed sigmoid colon biopsies.

Figure 5 shows the real time PCR expression of MMP3, MMP7, S100A8, and TLR4 in control and

ulcerative colitis inflamed and non-inflamed sigmoid colon biopsies.

Figure 6 shows in situ hybridization of defensin alpha 5 in the terminal ileum and colon of patients

with ulcerative colitis and controls.

Figure 7 shows in situ hybridization of defensin alpha 6 in the terminal ileum and colon of patients

with ulcerative colitis and controls.

Figure 8A and 8B depict the nucleic acid sequence (SEQ ID NO:1) encoding human DEFA6
polypeptide and the amino acid sequence of human DEFA6 polypeptide (SEQ ID NO:2).

Figure 9A and 9B depict the nucleic acid sequence (SEQ ID NO:3) encoding human DEFAS5
polypeptide and the amino acid sequence of human DEFAS polypeptide (SEQ ID NO:4). Figure 9C
and 9D depict the nucleic acid sequence (SEQ ID NO:210) encoding human DEFB14 polypeptide
and the amino acid sequence of human DEFB14 polypeptide (SEQ ID NO:211).
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Figure 10A and 10B depict the nucleic acid sequence (SEQ ID NO:5) encoding human IL3RA
polypeptide and the amino acid sequence of human IL3RA polypeptide (SEQ ID NO:6).

Figure 11A and 11B depict the nucleic acid sequence (SEQ ID NO:7) encoding human IL2RA
polypeptide and the amino acid sequence of human IL2RA polypeptide (SEQ ID NO:8).

Figure 12A and 12B depict the nucleic acid sequence (SEQ ID NO:9) encoding human REG3G
polypeptide and the amino acid sequence of human REG3G polypeptide (SEQ ID NO:10).

Figure 13A and 13B depict the nucleic acid sequence (SEQ ID NO:11) encoding human REG1B
polypeptide and the amino acid sequence of human REG1B polypeptide (SEQ ID NO:12).

Figure 14A and 14B depict the nucleic acid sequence (SEQ ID NO:13) encoding human KCND3
polypeptide and the amino acid sequence of human KCND?3 polypeptide (SEQ ID NO:14).

Figure 15A and 15B depict the nucleic acid sequence (SEQ ID NO:15) encoding human MIP-3a
polypeptide and the amino acid sequence of human MIP-3a polypeptide (SEQ ID NO:16).

Figure 16A and 16B depict the nucleic acid sequence (SEQ ID NO:17) encoding human ECGF1
polypeptide and the amino acid sequence of human ECGF1 polypeptide (SEQ ID NO:18).

Figure 17A and 17B depict the nucleic acid sequence (SEQ ID NO:19) encoding human IL1B
polypeptide and the amino acid sequence of human IL1B polypeptide (SEQ ID NO:20).

Figure 18A and 18B depict the nucleic acid sequence (SEQ ID NO:21) encoding human
MIP2BGRO-g polypeptide and the amino acid sequence of human MIP2BGRO-g polypeptide (SEQ
ID NO:22).

Figure 19A and 19B depict the nucleic acid sequence (SEQ ID NO:23) encoding human CXCL1
polypeptide and the amino acid sequence of human CXCL1 polypeptide (SEQ ID NO:24).

Figure 20A and 20B depict the nucleic acid sequence (SEQ ID NO:25) encoding human IAP]
polypeptide and the amino acid sequence of human IAP1 polypeptide (SEQ ID NO:26).

Figure 21A and 21B depict the nucleic acid sequence (SEQ ID NO:27) encoding human CASP5
polypeptide and the amino acid sequence of human CASPS5 polypeptide (SEQ ID NO:28).

Figure 22A and 22B depict the nucleic acid sequence (SEQ ID NO:29) encoding human DMBT]1
polypeptide and the amino acid sequence of human DMBT]1 polypeptide (SEQ ID NO:30).

10
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Figure 23A and 23B depict the nucleic acid sequence (SEQ ID NO:31) encoding human PCDHI17
polypeptide and the amino acid sequence of human PCDH17 polypeptide (SEQ ID NO:32).

Figure 24A and 24B depict the nucleic acid sequence (SEQ ID NO:33) encoding human IFITMI
polypeptide and the amino acid sequence of human IFITM1 polypeptide (SEQ ID NO:34).

Figure 25A and 25B depict the nucleic acid sequence (SEQ ID NO:35) encoding human PDZK11P1
polypeptide and the amino acid sequence of human PDZKI1IP1 polypeptide (SEQ ID NO:36).

Figure 26A and 26B depict the nucleic acid sequence (SEQ ID NO:37) encoding human IRTA2
polypeptide and the amino acid sequence of human IRTA2 polypeptide (SEQ ID NO:38).

Figure 27A and 27B depict the nucleic acid sequence (SEQ ID NO:39) encoding human SLC40A1
polypeptide and the amino acid sequence of human SLC40A1 polypeptide (SEQ ID NO:40).

Figure 28A and 28B depict the nucleic acid sequence (SEQ ID NO:41) encoding human IGHV4-4
polypeptide and the amino acid sequence of human IGHV4-4 polypeptide (SEQ ID NO:42).

Figure 29A and 29B depict the nucleic acid sequence (SEQ ID NO:43) encoding human REG3G
polypeptide and the amino acid sequence of human REG3G polypeptide (SEQ ID NO:44).

Figure 30A and 30B depict the nucleic acid sequence (SEQ ID NO:45) encoding human AQP9
polypeptide and the amino acid sequence of human AQP9 polypeptide (SEQ ID NO:46).

Figure 31A and 31B depict the nucleic acid sequence (SEQ ID NO:47) encoding human OLFM4
polypeptide and the amino acid sequence of human OLFM4 polypeptide (SEQ ID NO:438).

Figure 32A and 32B depict the nucleic acid sequence (SEQ ID NO:49) encoding human S100A9
polypeptide and the amino acid sequence of human S100A9 polypeptide (SEQ 1D NO:50).

Figure 33A and 33B depict the nucleic acid sequence (SEQ ID NO:51) encoding human UNC5CL
polypeptide and the amino acid sequence of human UNCS5CL polypeptide (SEQ ID NO:52).

Figure 34A and 34B depict the nucleic acid sequence (SEQ ID NO:53) encoding human GPR110
polypeptide and the amino acid sequence of human GPR110 polypeptide (SEQ ID NO:54).

Figure 35A and 35B depict the nucleic acid sequence (SEQ ID NO:55) encoding human HLA-G
polypeptide and the amino acid sequence of human HLA-G polypeptide (SEQ ID NO:56).

Figure 36A and 36B depict the nucleic acid sequence (SEQ ID NO:57) encoding human TAP1
polypeptide and the amino acid sequence of human TAP1 polypeptide (SEQ ID NO:58).
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Figure 37A and 37B depict the nucleic acid sequence (SEQ ID NO:59) encoding human MAP3K$
polypeptide and the amino acid sequence of human MAP3KS polypeptide (SEQ ID NO:60).

Figure 38A and 38B depict the nucleic acid sequence (SEQ ID NO:61) encoding human
UBD|GABBRI1 polypeptide and the amino acid sequence of human UBD|GABBRI1 polypeptide
(SEQ ID NO:62).

Figure 39A and 39B depict the nucleic acid sequence (SEQ ID NO:63) encoding human DHX57
polypeptide and the amino acid sequence of human DHXS57 polypeptide (SEQ ID NO:64).

Figure 40A and 40B depict the nucleic acid sequence (SEQ ID NO:65) encoding human MA
polypeptide and the amino acid sequence of human MApolypeptide (SEQ ID NO:66).

Figure 41A and 41B depict the nucleic acid sequence (SEQ ID NO:67) encoding human IGLJCOR18
polypeptide and the amino acid sequence of human IGLJCORI18 polypeptide (SEQ ID NO:68).

Figure 42A and 42B depict the nucleic acid sequence (SEQ ID NO:69) encoding human HLA-G
polypeptide and the amino acid sequence of human HLA-G polypeptide (SEQ ID NO:70).

Figure 43A and 43B depict the nucleic acid sequence (SEQ ID NO:71) encoding human SAAT
polypeptide and the amino acid sequence of human SAA1 polypeptide (SEQ ID NO:72).

Figure 44A and 44B depict the nucleic acid sequence (SEQ ID NO:73) encoding human TAP2
polypeptide and the amino acid sequence of human TAP2 polypeptide (SEQ ID NO:74).

Figure 45A and 45B depict the nucleic acid sequence (SEQ ID NO:75) encoding human PCAA17448
polypeptide and the amino acid sequence of human PCAA17448 polypeptide (SEQ ID NO:76).

Figure 46A and 46B depict the nucleic acid sequence (SEQ ID NO:77) encoding human LCN2
polypeptide and the amino acid sequence of human LCN2 polypeptide (SEQ ID NO:78).

Figure 47A and 47B depict the nucleic acid sequence (SEQ ID NO:79) encoding human ZBP1
polypeptide and the amino acid sequence of human ZBP1 polypeptide (SEQ ID NO:80).

Figure 48A and 48B depict the nucleic acid sequence (SEQ ID NO:81) encoding human TNIP3
polypeptide and the amino acid sequence of human TNIP3 polypeptide (SEQ ID NO:82).

Figure 49A and 49B depict the nucleic acid sequence (SEQ 1D NO:83) encoding human ZC3HI12A
polypeptide and the amino acid sequence of human ZC3H12A polypeptide (SEQ ID NO:84).
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Figure 50A and 50B depict the nucleic acid sequence (SEQ ID NO:85) encoding human CHI3L1
polypeptide and the amino acid sequence of human CHI3L1 polypeptide (SEQ ID NO:86).

Figure 51A and 51B depict the nucleic acid sequence (SEQ ID NO:87) encoding human FCGR3A
polypeptide and the amino acid sequence of human FCGR3 A polypeptide (SEQ ID NO:88).

Figure 52A and 52B depict the nucleic acid sequence (SEQ ID NO:89) encoding human SAMDIL
polypeptide and the amino acid sequence of human SAMDOIL polypeptide (SEQ ID NO:90).

Figure 53A and 53B depict the nucleic acid sequence (SEQ ID NO:91) encoding human MMP9
polypeptide and the amino acid sequence of human MMP9 polypeptide (SEQ ID NO:92).

Figure 54A and 54B depict the nucleic acid sequence (SEQ ID NO:93) encoding human MMP7
polypeptide and the amino acid sequence of human MMP7 polypeptide (SEQ ID NO:94).

Figure S5A and 55B depict the nucleic acid sequence (SEQ ID NO:95) encoding human BF
polypeptide and the amino acid sequence of human BF polypeptide (SEQ ID NO:96).

Figure 56A and 56B depict the nucleic acid sequence (SEQ ID NO:97) encoding human S100P
polypeptide and the amino acid sequence of human S100P polypeptide (SEQ ID NO:98).

Figure 57A and 57B depict the nucleic acid sequence (SEQ ID NO:99) encoding human GRO
polypeptide and the amino acid sequence of human GRO polypeptide (SEQ ID NO:100).

Figure 58A and 58B depict the nucleic acid sequence (SEQ ID NO:101) encoding human INDO
polypeptide and the amino acid sequence of human INDO polypeptide (SEQ ID NO:102).

Figure 59A and 59B depict the nucleic acid sequence (SEQ ID NO:103) encoding human TRIM22
polypeptide and the amino acid sequence of human TRIM22 polypeptide (SEQ ID NO:104).

Figure 60A and 60B depict the nucleic acid sequence (SEQ ID NO:105) encoding human SAA?2
polypeptide and the amino acid sequence of human SAA2 polypeptide (SEQ ID NO:106).

Figure 61A and 61B depict the nucleic acid sequence (SEQ ID NO:107) encoding human NEU4
polypeptide and the amino acid sequence of human NEU4 polypeptide (SEQ ID NO:108).

Figure 62A and 62B depict the nucleic acid sequence (SEQ ID NO:109) encoding human
IRTA2/FCRHS5 polypeptide and the amino acid sequence of human IRTA2/FCRHS polypeptide
(SEQ ID NO:110).
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Figure 63A and 63B depict the nucleic acid sequence (SEQ ID NO:111) encoding human
IGLJCOR18 polypeptide and the amino acid sequence of human IGLJCORI18 polypeptide (SEQ 1D
NO:112).

Figure 64A and 64B depict the nucleic acid sequence (SEQ ID NO:113) encoding human IGHV4-4
polypeptide and the amino acid sequence of human IGHV4-4 polypeptide (SEQ ID NO:114).

Figure 65A and 65B depict the nucleic acid sequence (SEQ ID NO:115) encoding human MMP9
polypeptide and the amino acid sequence of human MMP9 polypeptide (SEQ ID NO:116).

Figure 66A and 66B depict the nucleic acid sequence (SEQ ID NO:117) encoding human GRO
polypeptide and the amino acid sequence of human GRO polypeptide (SEQ ID NO:118).

Figure 67A and 67B depict the nucleic acid sequence (SEQ ID NO:119) encoding human
MIP2BGRO-g polypeptide and the amino acid sequence of human MIP2BGRO-g polypeptide (SEQ
ID NO:120).

Figure 68A and 68B depict the nucleic acid sequence (SEQ ID NO:121) encoding human IL1B
polypeptide and the amino acid sequence of human IL1B polypeptide (SEQ ID NO:122).

Figure 69A and 69B depict the nucleic acid sequence (SEQ ID NO:123) encoding human IL3RA
polypeptide and the amino acid sequence of human IL3RA polypeptide (SEQ ID NO:124).

Figure 70A and 70B depict the nucleic acid sequence (SEQ ID NO:125) encoding human CASP]
polypeptide and the amino acid sequence of human CASP1 polypeptide (SEQ ID NO:126).

Figure 71A and 71B depict the nucleic acid sequence (SEQ ID NO:127) encoding human BV8
polypeptide and the amino acid sequence of human BV8 polypeptide (SEQ ID NO:128).

Figure 72A and 72B depict the nucleic acid sequence (SEQ ID NO:129) encoding human HDAC7A
polypeptide and the amino acid sequence of human HDAC7A polypeptide (SEQ ID NO:130).

Figure 73A and 73B depict the nucleic acid sequence (SEQ 1D NO:131) encoding human ACVRLI
polypeptide and the amino acid sequence of human ACVRL]1 polypeptide (SEQ ID NO:132).

Figure 74A and 74B depict the nucleic acid sequence (SEQ ID NO:133) encoding human NR4A1
polypeptide and the amino acid sequence of human NR4AT1 polypeptide (SEQ ID NO:134).

Figure 75A and 75B depict the nucleic acid sequence (SEQ ID NO:135) encoding human K5B
polypeptide and the amino acid sequence of human K5B polypeptide (SEQ ID NO:136).
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Figure 76A and 76B depict the nucleic acid sequence (SEQ ID NO:137) encoding human SILV
polypeptide and the amino acid sequence of human SILV polypeptide (SEQ ID NO:138).

Figure 77A and 77B depict the nucleic acid sequence (SEQ ID NO:139) encoding human IRAK3
polypeptide and the amino acid sequence of human IRAK3 polypeptide (SEQ ID NO:140).

Figure 78A and 78B depict the nucleic acid sequence (SEQ ID NO:141) encoding human IL-4
polypeptide and the amino acid sequence of human IL-4 polypeptide (SEQ ID NO:142).

Figure 79A and 79B depict the nucleic acid sequence (SEQ ID NO:143) encoding human IL-13
polypeptide and the amino acid sequence of human IL-13 polypeptide (SEQ D NO:144).

Figure 80A and 80B depict the nucleic acid sequence (SEQ ID NO:145) encoding human RAD50
polypeptide and the amino acid sequence of human RADS50 polypeptide (SEQ ID NO:146).

Figure 81A and 81B depict the nucleic acid sequence (SEQ ID NO:147) encoding human [L-5
polypeptide and the amino acid sequence of human IL-5 polypeptide (SEQ ID NO:148).

Figure 82A and 82B depict the nucleic acid sequence (SEQ ID NO:149) encoding human IRF1
polypeptide and the amino acid sequence of human IRF1 polypeptide (SEQ ID NO:150).

Figure 83A and 83B depict the nucleic acid sequence (SEQ ID NO:151) encoding human PDLIM4
polypeptide and the amino acid sequence of human PDLIM4 polypeptide (SEQ ID NO:152).

Figure 84A and 84B depict the nucleic acid sequence (SEQ ID NO:153) encoding human CSF2
polypeptide and the amino acid sequence of human CSF2 polypeptide (SEQ ID NO:154).

Figure 85A and 85B depict the nucleic acid sequence (SEQ ID NO:155) encoding human I1.-3
polypeptide and the amino acid sequence of human IL-3 polypeptide (SEQ ID NO:156).

Figure 86A and 86B depict the nucleic acid sequence (SEQ ID NO:157) encoding human MMP3
polypeptide and the amino acid sequence of human MMP3 polypeptide (SEQ ID NO:158).

Figure 87A and 87B depict the nucleic acid sequence (SEQ ID NO:159) encoding human IL-8
polypeptide and the amino acid sequence of human IL-8 polypeptide (SEQ ID NO:160).

Figure 88A and 88B depict the nucleic acid sequence (SEQ ID NO:161) encoding human TLR4
polypeptide and the amino acid sequence of human TLR4 polypeptide (SEQ ID NO:162).
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Figure 89A and §9B depict the nucleic acid sequence (SEQ ID NO:163) encoding human HLA-
DRB1 polypeptide and the amino acid sequence of human HLA-DRB! polypeptide (SEQ ID
NO:164).

Figure 90A and 90B depict the nucleic acid sequence (SEQ ID NO:165) encoding human MMP19
polypeptide and the amino acid sequence of human MMP19 polypeptide (SEQ ID NO:166).

Figure 91A and 91B depict the nucleic acid sequence (SEQ ID NO:167) encoding human TIMP1
polypeptide and the amino acid sequence of human TIMP1 polypeptide (SEQ ID NO:168).

Figure 92A and 92B depict the nucleic acid sequence (SEQ ID NO:169) encoding human Elfin
polypeptide and the amino acid sequence of human Elfin polypeptide (SEQ ID NO:170).

Figure 93A and 93B depict the nucleic acid sequence (SEQ ID NO:171) encoding human CXCL1
polypeptide and the amino acid sequence of human CXCL1 polypeptide (SEQ ID NO:172).

Figure 94A and 94B depict the nucleic acid sequence (SEQ ID NO:173) encoding human
DFKZP586A0522 polypeptide and the amino acid sequence of human DFKZPS586A0522 polypeptide
(SEQ ID NO:174).

Figure 95A and 95B depict the nucleic acid sequence (SEQ ID NO:175) encoding human SLC39A5
polypeptide and the amino acid sequence of human SLC39A5 polypeptide (SEQ ID NO:176).

Figure 96A and 96B depict the nucleic acid sequence (SEQ ID NO:177) encoding human GLI-1
polypeptide and the amino acid sequence of human GLI-1 polypeptide (SEQ ID NO:178).

Figure 97A and 97B depict the nucleic acid sequence (SEQ ID NO:179) encoding human HMGA?2
polypeptide and the amino acid sequence of human HMGAZ2 polypeptide (SEQ ID NO:180).

Figure 98A and 98B depict the nucleic acid sequence (SEQ ID NO:181) encoding human SLC22A5
polypeptide and the amino acid sequence of human SLC22A5 polypeptide (SEQ ID NO:182).

Figure 99A and 99B depict the nucleic acid sequence (SEQ ID NO:183) encoding human SLC22A4
polypeptide and the amino acid sequence of human SLC22A4 polypeptide (SEQ ID NO:184).

Figure 100A and 100B depict the nucleic acid sequence (SEQ ID NO:185) encoding human PAHA?2
polypeptide and the amino acid sequence of human PAHA2 polypeptide (SEQ ID NO:186).

Figure 101A and 101B depict the nucleic acid sequence (SEQ ID NO:187) encoding human TSLP
polypeptide and the amino acid sequence of human TSLP polypeptide (SEQ ID NO:188).
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Figure 102A and 102B depict the nucleic acid sequence (SEQ ID NO:189) encoding human tubulin
alpha 5/alpha 3 polypeptide and the amino acid sequence of human tubulin alpha 5/alpha 3
polypeptide (SEQ ID NO:190).

Figure 103A and 103B depict the nucleic acid sequence (SEQ ID NO:191) encoding human tubulin
alpha 6 polypeptide and the amino acid sequence of human tubulin alpha 6 polypeptide (SEQ ID
NO:192).

Figure 104 shows a meta-analysis of non-synonymous GLIT SNP rs2228226 in Scotland, Cambridge

and Sweden using Mantel-Haenszel method.

Figure 105 shows QI100E disrupts a conserved region of the GLII protein and reduces GLII

transcriptional activity.

Figure 106 shows expression of hedgehog (HH) signalling components in the healthy human adult

colon (HC) and ulcerative colitis (UC).

Figure 107 shows the results in which G/i/+/- animals show mortality, severe clinical symptoms, and

profound weight loss after DSS treatment.

Figure 108 shows Glil+/- animals demonstrate more severe intestinal inflammation than WT

littermates in response to DSS treatment.

Figure 109 shows cytokine analysis of Gli/+/- and WT mice after DSS treatments demonstrates

robust pro-inflammatory cytokine activation.

Figure 110A-B shows the (A) nucleic acid sequence encoding human arrestin domain containing 5

(ARRDCS) (LOC342959) and the (B) amino acid sequence of human ARRDCS polypeptide.
Figure 111 shows the nucleic acid sequence corresponding to human ataxin 3-like (ATXN3L).

Figure 112A-B shows the (A) nucleic acid sequence encoding human follicle stimulating hormone

receptor (FSHR) (LOC92552) and (B) the amino acid sequence of human FSHR polypeptide.

Figure 113A-B shows the (A) nucleic acid sequence encoding human Platelet-derived growth factor
receptor, alpha polypeptide (PDGFRA) and (B) the amino acid sequence of human PDGFRA
polypeptide.

Figure 114A-B shows the (A) nucleic acid sequence encoding human transforming growth factor

beta 3 (TGFB3) and (B) the amino acid sequence of human TGFB3 polypeptide.
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Figure 115A-B shows the (A) nucleic acid sequence encoding human potassium channel
tetramerisation domain containing 8 (KCTD8) and (B) the amino acid sequence of human KCTDS8

polypeptide.

Figure 116A-B shows the (A) nucleic acid sequence encoding human transglutaminase 4 (TGM4)
and (B) the amino acid sequence of human TGM4 polypeptide.

Figure 117A-B shows the (A) nucleic acid sequence encoding human TPD52L3 tumor protein D52-
like 3 (NYD-SP25) and (B) the amino acid sequence of human NYD-SP25 polypeptide.

Figure 118 shows the nucleic acid sequence corresponding to misc RNA (C3orf53), FLJ33651.

Figure 119 shows the nucleic acid sequence corresponding to EMX2 opposite strand (non-protein

coding) (EMX20S) on chromosome 10.

Figure 120A-B shows the (A) nucleic acid sequence encoding human wingless-type MMTV
integration site family, member 16 (WNT16) and (B) the amino acid sequence of human WNTI16

polypeptide.

Figure 121A-C shows the (A-B) nucleic acid sequences encoding human sprouty-related, EVHI
domain containing 2 (SPRED2) and (C) the amino acid sequence of human SPRED2.

Figure 122A-C shows the (A-B) nucleic acid sequences encoding human chromosome 16 open
reading frame 65 (Cl6orf65) and (C) the amino acid sequence of human chromosome 16 open

reading frame 65 (C160rf65).

Figure 123A-B shows the (A) nucleic acid sequence encoding human chromosome 12 open reading
frame 2 (C120rf2) and (B) the amino acid sequence of human chromosome 12 open reading frame 2

(C120rf2).

Figure 124A-B shows the (A) nucleic acid sequence encoding human multiple PDZ domain protein

(MPDZ) and (B) the amino acid sequence of human MPDZ.,

Figure 125A-B shows the (A) nucleic acid sequence encoding human phenylalanine-tRNA

synthetase 2 (FARS2) and (B) the amino acid sequence of human FARS2.

Figure 126A-B shows the (A) nucleic acid sequence encoding human caspase 8, apoptosis-related

cysteine protease (CASP8) and (B) the amino acid sequence of human CASPS.

Figure 127A-B shows the (A) nucleic acid sequence encoding human 5'-nucleotidase, ecto (CD73)

(NTSE) and (B) the amino acid sequence of human NT5E.
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Figure 128 shows the nucleic acid sequence corresponding to human teratocarcinoma-derived growth

factor 3 (TDGF3).

Figure 129A-B shows the (A) nucleic acid sequence encoding human butyrophilin-like 3
(BTNL3) and (B) the amino acid sequence of human BTNL3.

Figure 130A-B shows the (A) nucleic acid sequence encoding human S100A8 and (B) the

amino acid sequence of human S100AS.

Figure 131A-B shows the (A) nucleic acid sequence encoding human CCI.20 and (B) the amino acid

sequence of human CCL20.
Detailed Description of the Invention
A. Definitions

Unless defined otherwise, technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs. Singleton et
al., Dictionary of Microbiology and Molecular Biology 2nd ed., J. Wiley & Sons (New York, NY
1994), and March, Advanced Organic Chemistry Reactions, Mechanisms and Structure 4th ed., John
Wiley & Sons (New York, NY 1992), provide one skilled in the art with a general guide to many of

the terms used in the present application.

One skilled in the art will recognize many methods and materials similar or equivalent to those
described herein, which could be used in the practice of the present invention. Indeed, the present
invention is in no way limited to the methods and materials described. For purposes of the present

invention, the following terms are defined below.

The term "inflammatory bowel disease” or “IBD" is used as a collective term for ulcerative colitis
and Crohn's disease. Although the two diseases are generally considered as two different entities,
their common characteristics, such as patchy necrosis of the surface epithelium, focal accumulations
of leukocytes adjacent to glandular crypts, and an increased number of intraepithelial lymphocytes

(IEL) and certain macrophage subsets, justify their treatment as a single disease group.

The term “Crohn’s disease” or “CD” is used herein to refer to a condition involving chronic
inflammation of the gastrointestinal tract. Crohn's-related inflammation usually affects the intestines,
but may occur anywhere from the mouth to the anus. CD differs from UC in that the inflammation
extends through all layers of the intestinal wall and involves mesentery as well as lymph nodes. The
disease is often discontinuous, ie., severely diseased segments of bowel are separated from

apparently discase-free areas. In CD, the bowel wall also thickens which can lead to obstructions,
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and the development of fistulas and fissures are not uncommon. As used herein, CD may be one or
more of several types of CD, including without limitation, ileocolitis (affects the ileum and the large
intestine); ileitis (affects the ileum); gastroduodenal CD (inflammation in the stomach and the
duodenum); jejunoileitis (spotty patches of inflammation in the jejunum); and Crohn's

(granulomatous) colitis (only affects the large intestine).

The term “ulcerative colitis” or “UC” is used herein to refer to a condition involving inflammation of
the large intestine and rectum. In patients with UC, there is an inflammatory reaction primarily
involving the colonic mucosa. The inflammation is typically uniform and continuous with no
intervening areas of normal mucosa. Surface mucosal cells as well as crypt epithelium and
submucosa are involved in an inflammatory reaction with neutrophil infiltration. Ultimately, this
reaction typically progresses to epithelial damage and loss of epithelial cells resulting in multiple

ulcerations, fibrosis, dysplasia and longitudinal retraction of the colon.

The term “inactive” IBD is used herein to mean an IBD that was previously diagnosed in an
individual but is currently in remission. This is in contrast to an “active” IBD in which an individual
has been diagnosed with and I1BD but has not undergone treatment. In addition, the active IBD may
be a recurrence of a previously diagnosed and treated IBD that had gone into remission (i.e. become
an inactive IBD). Such recurrences may also be referred to herein as “flare-ups” of an IBD.
Mammalian subjects having an active autoimmune disease, such as an IBD, may be subject to a flare-
up, which is a period of heightened disease activity or a return of corresponding symptoms. Flare-
ups may occur in response to severe infection, allegic reactions, physical stress, emotional trauma,

surgery, or environmental factors.

The term "modulate" is used herein to mean that the expression of the gene, or level of RNA
molecule or equivalent RNA molecules encoding one or more proteins or protein subunits, or activity
of one or more proteins or protein subunits is up regulated or down regulated, such that expression,

level, or activity is greater than or less than that observed in the absence of the modulator.

2 [13

The terms “inhibit”, “down-regulate”, “underexpress” and “reduce” are used interchangeably and
mean that the expression of a gene, or level of RNA molecules or equivalent RNA molecules
encoding one or more proteins or protein subunits, or activity of one or more proteins or protein
subunits, is reduced relative to one or more controls, such as, for example, one or more positive

and/or negative controls.

The term “up-regulate” or “overexpress” is used to mean that the expression of a gene, or level of

RNA molecules or equivalent RNA molecules encoding one or more proteins or protein subunits, or
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activity of one or more proteins or protein subunits, is elevated relative to one or more controls, such

as, for example, one or more positive and/or negative controls.

The term "diagnosis" is used herein to refer to the identification of a molecular or pathological state,

disease or condition, such as the identification of IBD.

The term "prognosis" is used herein to refer to the prediction of the likelihood of IBD development or
progression, including autoimmune flare-ups and recurrences following surgery. Prognostic factors
are those variables related to the natural history of IBD, which influence the recurrence rates and
outcome of patients once they have developed IBD. Clinical parameters that may be associated with
a worse prognosis include, for example, an abdominal mass or tenderness, skin rash, swollen joints,
mouth ulcers, and borborygmus (gurgling or splashing sound over the intestine). Prognostic factors

may be used to categorize patients into subgroups with different baseline recurrence risks.

The “pathology” of an IBD includes all phenomena that compromise the well-being of the patient.
IBD pathology is primarily attributed to abnormal activation of the immune system in the intestines
that can lead to chronic or acute inflammation in the absence of any known foreign antigen, and
subsequent ulceration. Clinically, IBD is characterized by diverse manifestations often resulting in a
chronic, unpredictable course. Bloody diarrhea and abdominal pain are often accompanied by fever
and weight loss. Anemia is not uncommon, as is severe fatigue. Joint manifestations ranging from
arthralgia to acute arthritis as well as abnormalities in liver function are commonly associated with
IBD. During acute “attacks” of IBD, work and other normal activity are usually impossible, and

often a patient is hospitalized.

The aetiology of these diseases is unknown and the initial lesion has not been clearly defined;
however, patchy necrosis of the surface epithelium, focal accumulations of leukocytes adjacent to
glandular crypts, and an increased number of intraepithelial lymphocytes and certain macrophage

subsets have been described as putative early changes, especially in Crohn's disease.

The term “treatment” refers to both therapeutic treatment and prophylactic or preventative measures
for IBD, wherein the object is to prevent or slow down (lessen) the targeted pathologic condition or
disorder. Those in need of treatment include those already with an IBD as well as those prone to
have an IBD or those in whom the IBD is to be prevented. Once the diagnosis of an IBD has been

made by the methods disclosed herein, the goals of therapy are to induce and maintain a remission.

Various agents that are suitable for use as an “IBD therapeutic agent” are known to those of ordinary
skill in the art. As described herein, such agents include without limitation, aminosalicylates,

corticosteroids, and immunosuppressive agents.
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The term “test sample” refers to a sample from a mammalian subject suspected of having an IBD,
known to have an IBD, or known to be in remission from an IBD. The test sample may originate
from various sources in the mammalian subject including, without limitation, blood, semen, serum,

urine, bone marrow, mucosa, tissue, etc.

The term “control” or “control sample” refers a negative control in which a negative result is
expected to help correlate a positive result in the test sample. Controls that are suitable for the
present invention include, without limitation, a sample known to have normal levels of gene
expression, a sample obtained from a mammalian subject known not to have an IBD, and a sample
obtained from a mammalian subject known to be normal. A control may also be a sample obtained
from a subject previously diagnosed and treated for an IBD who is currently in remission; and such a
control is useful in determining any recurrence of an IBD in a subject who is in remission. In
addition, the control may be a sample containing normal cells that have the same origin as cells
contained in the test sample. Those of skill in the art will appreciate other controls suitable for use in

the present invention.

The term "microarray" refers to an ordered arrangement of hybridizable array elements, preferably

polynucleotide probes, on a substrate.

The term ‘"polynucleotide,” when used in singular or plural, generally refers to any
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA or modified
RNA or DNA. Thus, for instance, polynucleotides as defined herein include, without limitation,
single- and double-stranded DNA, DNA including single- and double-stranded regions, single- and
double-stranded RNA, and RNA including single- and double-stranded regions, hybrid molecules
comprising DNA and RNA that may be single-stranded or, more typically, double-stranded or
include single- and double-stranded regions. In addition, the term “polynucleotide” as used herein
refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The strands in
such regions may be from the same molecule or from different molecules. The regions may include
all of one or more of the molecules, but more typically involve only a region of some of the
molecules. One of the molecules of a triple-helical region often is an oligonucleotide. The term
“polynucleotide” specifically includes cDNAs. The term includes DNAs (including cDNAs) and
RNAs s that contain one or more modified bases. Thus, DNAs or RNAs with backbones modified for
stability or for other reasons are "polynucleotides" as that term is intended herein. Moreover, DNAs
or RNAs comprising unusual bases, such as inosine, or modified bases, such as tritiated bases, are
included within the term “polynucleotides” as defined herein. In general, the term “polynucleotide”
embraces all chemically, enzymatically and/or metabolically modified forms of unmodified
polynucleotides, as well as the chemical forms of DNA and RNA characteristic of viruses and cells,

including simple and complex cells.
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The term "oligonucleotide" refers to a relatively short polynucleotide, including, without limitation,
single-stranded deoxyribonucleotides, single- or double-stranded ribonucleotides, RNA:DNA hybrids
and double-stranded DNAs. Oligonucleotides, such as single-stranded DNA probe oligonucleotides,
are often synthesized by chemical methods, for example using automated oligonucleotide
synthesizers that are commercially available. However, oligonucleotides can be made by a variety of
other methods, including in vitro recombinant DNA-mediated techniques and by expression of DNAs

in cells and organisms.

The terms “differentially expressed gene,” “differential gene expression” and their synonyms, which
are used interchangeably, refer to a gene whose expression is activated to a higher or lower level in a
subject suffering from a disease, specifically an IBD, such as UC or CD, relative to its expression in a
normal or control subject. The terms also include genes whose expression is activated to a higher or
lower level at different stages of the same disease. It is also understood that a differentially expressed
gene may be either activated or inhibited at the nucleic acid level or protein level, or may be subject
to élternative splicing to result in a different polypeptide product. Such differences may be evidenced
by a change in mRNA levels, surface expression, secretion or other partitioning of a polypeptide, for
example. Differential gene expression may include a comparison of expression between two or more
genes or their gene products, or a comparison of the ratios of the expression between two or more
genes or their gene products, or even a comparison of two differently processed products of the same
gene, which differ between normal subjects and subjects suffering from a disease, specifically an
IBD, or between various stages of the same disease. Differential expression includes both
quantitative, as well as qualitative, differences in the temporal or cellular expression pattern in a gene
or its expression products among, for example, normal and diseased cells, or among cells which have
undergone different disease events or disease stages. For the purpose of this invention, “differential
gene expression” is considered to be present when there is at least an about two-fold, preferably at
least about four-fold, more preferably at least about six-fold, most preferably at least about ten-fold
difference between the expression of a given gene in normal and diseased subjects, or in various

stages of disease development in a diseased subject.

The term “over-expression” with regard to an RNA transcript is used to refer to the level of the
transcript determined by normalization to the level of reference mRNAs, which might be all

transcripts detected in the specimen or a particular reference set of mRNAs.

The phrase “gene amplification” refers to a process by which multiple copies of a gene or gene
fragment are formed in a particular cell or cell line. The duplicated region (a stretch of amplified
DNA) is often referred to as “amplicon”. Usually, the amount of the messenger RNA (mRNA)
produced, ie., the level of gene expression, also increases in the proportion of the number of copies

made of the particular gene expressed.
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In general, the term “marker” or “biomarker” or refers to an identifiable physical location on a
chromosome, such as a restriction endonuclease recognition site or a gene, whose inheritance can be
monitored. The marker may be an expressed region of a gene referred to as a “gene expression
marker”, or some segment of DNA with no known coding function. An “IBD marker” as used herein

refers those genes listed in Tables 1, 2, and 3.

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and
generally is an empirical calculation dependent upon probe length, washing temperature, and salt
concentration. In general, longer probes require higher temperatures for proper annealing, while
shorter probes need lower temperatures. Hybridization generally depends on the ability of denatured
DNA to reanneal when complementary strands are present in an environment below their melting
temperature. The higher the degree of desired homology between the probe and hybridizable
sequence, the higher the relative temperature which can be used. As a result, it follows that higher
relative temperatures would tend to make the reaction conditions more stringent, while lower
temperatures less so. For additional details and explanation of stringency of hybridization reactions,

see Ausubel et al., Current Protocols in Molecular Biology, Wiley Interscience Publishers, (1995).

"Stringent conditions" or "high stringency conditions", as defined herein, typically: (1) employ low
ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M
sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing
agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%
Ficoll/0.1% polyvinylpyrrolidone/S0mM sodium phosphate buffer at pH 6.5 with 750 mM sodium
chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl,
0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x
Denhardt’s solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate
at 42°C, with washes at 42°C in 0.2 x SSC (sodium chloride/sodium citrate), 50% formamide,

followed by a high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.

"Moderately stringent conditions" may be identified as described by Sambrook et al., Molecular

Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include the use of

washing solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less
stringent that those described above. An example of moderately stringent conditions is overnight
incubation at 37°C in a solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM
trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x Denhardt’s solution, 10% dextran sulfate,
and 20 mg/ml denatured sheared salmon sperm DNA, followed by washing the filters in 1 x SSC at
about 37-50°C. The skilled artisan will recognize how to adjust the temperature, ionic strength, etc.

as necessary to accommodate factors such as probe length and the like.
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In the context of the present invention, reference to "at least one," "at least two," "at least five," etc.
of the genes listed in any particular gene set means any one or any and all combinations of the genes

listed.

The terms “splicing” and “RNA splicing” are used interchangeably and refer to RNA processing that
removes introns and joins exons to produce mature mRNA with continuous coding sequence that

moves into the cytoplasm of an eukaryotic cell.

In theory, the term “exon” refers to any segment of an interrupted gene that is represented in the
mature RNA product (B. Lewin. Genes IV Cell Press, Cambridge Mass. 1990). In theory the term
“intron” refers to any segment of DNA that is transcribed but removed from within the transcript by
splicing together the exons on either side of it. Operationally, exon sequences occur in the mRNA
sequence of a gene as defined by Ref. SEQ ID numbers. Operationally, intron sequences are the
intervening sequences within the genomic DNA of a gene, bracketed by exon sequences and having

GT and AG splice consensus sequences at their 5* and 3” boundaries.

An “interfering RNA” or “small interfering RNA (siRNA)” is a double stranded RNA molecule
usually less than about 30 nucleotides in length that reduces expression of a target gene. Interfering
RNAs may be identified and synthesized using known methods (Shi Y., Trends in Genetics 19(1):9-
12 (2003), WO/2003056012 and WO2003064621), and siRNA libraries are commercially available,

for example from Dharmacon, Lafayette, Colorado.

A “native sequence” polypeptide is one which has the same amino acid sequence as a polypeptide
derived from nature, including naturally occurring or allelic variants. Such native sequence
polypeptides can be isolated from nature or can be produced by recombinant or synthetic means.
Thus, a native sequence polypeptide can have the amino acid sequence of naturally occurring human

polypeptide, murine polypeptide, or polypeptide from any other mammalian species.

The term “antibody” herein is used in the broadest sense and specifically covers monoclonal
antibodies, polyclonal antibodies, multispecific antibodies (e.g. bispecific antibodies), and antibody
fragments, so long as they exhibit the desired biological activity. The present invention particularly
contemplates antibodies against one or more of the IBD markers disclosed herein. Such antibodies

may be referred to as “anti-IBD marker antibodies”.

The term “monoclonal antibody” as used herein refers to an antibody from a population of
substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope(s), except for possible variants that may arise during
production of the monoclonal antibody, such variants generally being present in minor amounts.

Such monoclonal antibody typically includes an antibody comprising a polypeptide sequence that
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binds a target, wherein the target-binding polypeptide sequence was obtained by a process that
includes the selection of a single target binding polypeptide sequence from a plurality of polypeptide

sequences.

The monoclonal antibodies herein specifically include “chimeric” antibodies in which a portion of
the heavy and/or light chain is identical with or homologous to corresponding sequences in antibodies
derived from a particular species or belonging to a particular antibody class or subclass, while the
remainder of the chain(s) is identical with or homologous to corresponding sequences in antibodies
derived from another species or belonging to another antibody class or subclass, as well as fragments
of such antibodies, so long as they exhibit the desired biological activity (U.S. Patent No. 4,816,567,
and Morrison et al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). Chimeric antibodies of
interest herein include “primatized” antibodies comprising variable domain antigen-binding
sequences derived from a non-human primate (e.g. Old World Monkey, Ape etc) and human constant

region sequences, as well as “humanized” antibodies.

“Humanized” forms of non-human (e.g., rodent) antibodies are chimeric antibodies that contain
minimal sequence derived from non-human immunoglobulin. For the most part, humanized
antibodies are human immunoglobulins (recipient antibody) in which residues from a hypervariable
region of the recipient are replaced by residues from a hypervariable region of a non-human species
(donor antibody) such as mouse, rat, rabbit or nonhuman primate having the desired specificity,

affinity, and capacity.

An “intact antibody” herein is one which comprises two antigen binding regions, and an Fc region.

Preferably, the intact antibody has a functional Fc region.

“Antibody fragments” comprise a portion of an intact antibody, preferably comprising the antigen
binding region thereof. Examples of antibody fragments include Fab, Fab', F(ab'),, and Fv
fragments; diabodies; linear antibodies; single-chain antibody molecules; and multispecific

antibodies formed from antibody fragment(s).

“Native antibodies” are usually heterotetrameric glycoproteins of about 150,000 daltons, composed
of two identical light (L) chains and two identical heavy (H) chains. Each light chain is linked to a
heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies among the
heavy chains of different immunoglobulin isotypes. Each heavy and light chain also has regularly
spaced intrachain disulfide bridges. Each heavy chain has at one end a variable domain (Vy)
followed by a number of constant domains. Each light chain has a variable domain at one end (V)
and a constant domain at its other end. The constant domain of the light chain is aligned with the

first constant domain of the heavy chain, and the light-chain variable domain is aligned with the
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variable domain of the heavy chain. Particular amino acid residues are believed to form an interface

between the light chain and heavy chain variable domains.

The term “variable” refers to the fact that certain portions of the variable domains differ extensively
in sequence among antibodies and are used in the binding and specificity of each particular antibody
for its particular antigen. However, the variability is not evenly distributed throughout the variable
domains of antibodies. It is concentrated in three segments called hypervariable regions both in the
light chain and the heavy chain variable domains. The more highly conserved portions of variable
domains are called the framework regions (FRs). The variable domains of native heavy and light
chains each comprise four FRs, largely adopting a f-sheet configuration, connected by three
hypervariable regions, which form loops connecting, and in some cases forming part of, the B-sheet
structure. The hypervariable regions in each chain are held together in close proximity by the FRs
and, with the hypervariable regions from the other chain, contribute to the formation of the antigen-
binding site of antibodies (see Kabat e al., Sequences of Proteins of Immunological Interest, Sth Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)).

The term “hypervariable region,” “HVR,” or “HV,” when used herein refers to the regions of an
antibody-variable domain that are hypervariable in sequence and/or form structurally defined loops.
Generally, antibodies comprise six HVRs; three in the VH (H1, H2, H3), and three in the VL (L1, L2,
L3). In native antibodies, H3 and L3 display the most diversity of the six HVRs, and H3 in particular
is believed to play a unique role in conferring fine specificity to antibodies. See, e.g., Xu et al.
Immunity 13:37-45 (2000); Johnson and Wu in Methods in Molecular Biology 248:1-25 (Lo, ed.,
Human Press, Totowa, NJ, 2003)). Indeed, naturally occurring camelid antibodies consisting of a
heavy chain only are functional and stable in the absence of light chain. See, e.g., Hamers-Casterman

et al., Nature 363:446-448 (1993) and Sheriff et al., Nature Struct. Biol. 3:733-736 (1996).

A number of hypervariable region delineations are in use and are encompassed herein. The Kabat
Complementarity Determining Regions (CDRs) are based on sequence variability and are the most
commonly used (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia refers instead to the location
of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-917 (1987)). The end of the Chothia
CDR-HI loop when numbered using the Kabat numbering convention varies between H32 and H34
(see below) depending on the length of the loop (this is because the Kabat numbering scheme places
the insertions at H35A and H35B; if neither 35A nor 35B is present, the loop ends at 32; if only 35A
is present, the loop ends at 33; if both 35A and 35B are present, the loop ends at 34). The AbM
hypervariable regions represent a compromise between the Kabat CDRs and Chothia structural loops,

and are used by Oxford Molecular's AbM antibody modeling software. The “contact” hypervariable
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regions are based on an analysis of the available complex crystal structures. The residues from each

of these hypervariable regions are noted below.

Loop Kabat AbM Chothia Contact

L1 L24-134  L24-L34  L24-L34 1.30-L.36

L2 L50-L56  LS50-L56  1.50-L56 L46-L55

L3 L89-L97  189-L97 1.89-L97 L.89-L96

H1 H31-H35B H26-H35B H26-H32, 33 or 34 H30-H35B (Kabat Numbering)
Hl H31-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering)
H2 H50-H65  HS0-HS8 HS52-HS6 H47-H58

H3 H95-H102 H95-H102 H95-H102 H93-H101.

Hypervariable regions may comprise “extended hypervariable regions” as follows: 24-36 or 24-34
(L1), 46-56 or 50-56 (1.2) and 89-97 (L3) in the VL and 26-35B (H1), 50-65, 47-65 or 49-65 (H2)
and 93-102, 94-102 or 95-102 (H3) in the VH. These extended hypervariable regions are typically
combinations of the Kabat and Chothia definitions, which may optionally further include residues
identified using the Contact definition. The variable domain residues are numbered according to

Kabat et al., supra for each of these definitions.

Papain digestion of antibodies produces two identical antigen-binding fragments, called “Fab”
fragments, each with a single antigen-binding site, and a residual “Fc¢” fragment, whose name reflects
its ability to crystallize readily. Pepsin treatment yields an F(ab'), fragment that has two antigen-

binding sites and is still capable of cross-linking antigen.

“Fv” is the minimum antibody fragment which contains a complete antigen-recognition and antigen-
binding site. This region consists of a dimer of one heavy chain and one light chain variable domain
in tight, non-covalent association. It is in this configuration that the three hypervariable regions of
each variable domain interact to define an antigen-binding site on the surface of the V-V dimer.
Collectively, the six hypervariable regions confer antigen-binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three hypervariable
regions specific for an antigen) has the ability to recognize and bind antigen, although at a lower

affinity than the entire binding site.
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The Fab fragment also contains the constant domain of the light chain and the first constant domain
(CHI1) of the heavy chain. Fab' fragments differ from Fab fragments by the addition of a few
residues at the carboxy terminus of the heavy chain CH1 domain including one or more cysteines
from the antibody hinge region. Fab'-SH is the designation herein for Fab' in which the cysteine
residue(s) of the constant domains bear at least one free thiol group. F(ab'), antibody fragments
originally were produced as pairs of Fab' fragments which have hinge cysteines between them. Other

chemical couplings of antibody fragments are also known.

The “light chains” of antibodies from any vertebrate species can be assigned to one of two clearly
distinct types, called kappa (k) and lambda (), based on the amino acid sequences of their constant

domains.

The term “Fc region” herein is used to define a C-terminal region of an immunoglobulin heavy chain,
including native sequence Fc regions and variant Fc regions. Although the boundaries of the Fc
region of an immunoglobulin heavy chain might vary, the human IgG heavy chain Fc region is
usually defined to stretch from an amino acid residue at position Cys226, or from Pro230, to the
carboxyl-terminus thereof. The C-terminal lysine (residue 447 according to the EU numbering
system) of the Fc region may be removed, for example, during production or purification of the
antibody, or by recombinantly engineering the nucleic acid encoding a heavy chain of the antibody.
Accordingly, a composition of intact antibodies may comprise antibody populations with all K447
residues removed, antibody populations with no K447 residues removed, and antibody populations

having a mixture of antibodies with and without the K447 residue.

Unless indicated otherwise, herein the numbering of the residues in an immunoglobulin heavy chain
is that of the EU index as in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD (1991), expressly incorporated
herein by reference. The “EU index as in Kabat” refers to the residue numbering of the human IgG1

EU antibody.

A “native sequence Fc region” comprises an amino acid sequence identical to the amino acid
sequence of an Fc region found in nature. Native sequence human Fc regions include a native
sequence human IgG1 Fc region (non-A and A allotypes); native sequence human IgG2 Fc region;
native sequence human IgG3 Fc region; and native sequence human IgG4 Fc region as well as

naturally occurring variants thereof.

A “variant Fc region” comprises an amino acid sequence which differs from that of a native sequence
Fc region by virtue of at least one amino acid modification, preferably one or more amino acid

substitution(s). Preferably, the variant Fc region has at least one amino acid substitution compared to
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a native sequence Fc region or to the Fc region of a parent polypeptide, e.g. from about one to about
ten amino acid substitutions, and preferably from about one to about five amino acid substitutions in
a native sequence Fc region or in the Fc region of the parent polypeptide. The variant Fc region
herein will preferably possess at least about §0% homology with a native sequence Fc region and/or
with an Fc region of a parent polypeptide, and most preferably at least about 90% homology

therewith, more preferably at least about 95% homology therewith.

Depending on the amino acid sequence of the constant domain of their heavy chains, intact antibodies
can be assigned to different “classes”. There are five major classes of intact antibodies: IgA, IgD,
IgE, IgG, and IgM, and several of these may be further divided into “subclasses™ (isotypes), e.g.,
IgGl, 1gG2, [gG3, IgG4, IgA, and IgA2. The heavy-chain constant domains that correspond to the
different classes of antibodies are called o, J, ¢, v, and p, respectively. The subunit structures and

three-dimensional configurations of different classes of immunoglobulins are well known.

“Single-chain Fv” or “scFv” antibody fragments comprise the Vy and Vi domains of antibody,
wherein these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide
further comprises a polypeptide linker between the Vi and Vi, domains which enables the scFv to
form the desired structure for antigen binding. For a review of scFv see Pliickthun in The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag,
New York, pp. 269-315 (1994).

The term “diabodies” refers to small antibody fragments with two antigen-binding sites, which
fragments comprise a variable heavy domain (Vy) connected to a variable light domain (Vy) in the
same polypeptide chain (Vy - V). By using a linker that is too short to allow pairing between the
two domains on the same chain, the domains are forced to pair with the complementary domains of
another chain and create two antigen-binding sites. Diabodies are described more fully in, for
example, EP 404,097, WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448
(1993).

A “naked antibody” is an antibody that is not conjugated to a heterologous molecule, such as a small

molecule or radiolabel.

An “isolated” antibody is one which has been identified and separated and/or recovered from a
component of its natural environment. Contaminant components of its natural environment are
materials which would interfere with diagnostic or therapeutic uses for the antibody, and may include
enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In preferred
embodiments, the antibody will be purified (1) to greater than 95% by weight of antibody as
determined by the Lowry method, and most preferably more than 99% by weight, (2) to a degree
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sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a
spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing
conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody
in situ within recombinant cells since at least one component of the antibody's natural environment
will not be present. Ordinarily, however, isolated antibody will be prepared by at least one

purification step.

An “affinity matured” antibody is one with one or more alterations in one or more hypervariable
regions thereof which result an improvement in the affinity of the antibody for antigen, compared to a
parent antibody which does not possess those alteration(s). Preferred affinity matured antibodies will
have nanomolar or even picomolar affinities for the target antigen. Affinity matured antibodies are
produced by procedures known in the art. Marks et al. Bio/Technology 10:779-783 (1992) describes
affinity maturation by VH and VL domain shuffling. Random mutagenesis of HVR and/or
framework residues is described by: Barbas er al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994);
Schier et al. Gene 169:147-155 (1995); Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson et
al., J. Immunol. 154(7):3310-9 (1995); and Hawkins et al, J. Mol. Biol. 226:889-896 (1992).

An “amino acid sequence variant” antibody herein is an antibody with an amino acid sequence which
differs from a main species antibody. Ordinarily, amino acid sequence variants will possess at least
about 70% homology with the main species antibody, and preferably, they will be at least about 80%,
more preferably at least about 90% homologous with the main species antibody. The amino acid
sequence variants possess substitutions, deletions, and/or additions at certain positions within or
adjacent to the amino acid sequence of the main species antibody. Examples of amino acid sequence
variants herein include an acidic variant (e.g. deamidated antibody variant), a basic variant, an
antibody with an amino-terminal leader extension (e.g. VHS-) on one or two light chains thereof, an
antibody with a C-terminal lysine residue on one or two heavy chains thereof, etc., and includes
combinations of variations to the amino acid sequences of heavy and/or light chains. The antibody
variant of particular interest herein is the antibody comprising an amino-terminal leader extension on
one or two light chains thereof, optionally further comprising other amino acid sequence and/or

glycosylation differences relative to the main species antibody.

A “glycosylation variant” antibody herein is an antibody with one or more carbohydrate moieities
attached thereto which differ from one or more carbohydrate moieties attached to a main species
antibody.  Examples of glycosylation variants herein include antibody with a Gl or G2
oligosaccharide structure, instead a GO oligosaccharide structure, attached to an Fc region thereof,
antibody with one or two carbohydrate moieties attached to one or two light chains thereof, antibody
with no carbohydrate attached to one or two heavy chains of the antibody, etc., and combinations of

glycosylation alterations.
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Where the antibody has an Fc region, an oligosaccharide structure may be attached to one or two
heavy chains of the antibody, e.g. at residue 299 (298, Eu numbering of residues). For pertuzumab,
GO was the predominant oligosaccharide structure, with other oligosaccharide structures such as GO-
F, G-1, Man5, Man6, G1-1, GI(1-6), G1(1-3) and G2 being found in lesser amounts in the

pertuzumab composition.

Unless indicated otherwise, a “G1 oligosaccharide structure” herein includes G-1, G1-1, G1(1-6) and

G1(1-3) structures.

An “amino-terminal leader extension” herein refers to one or more amino acid residues of the amino-
terminal leader sequence that are present at the amino-terminus of any one or more heavy or light
chains of an antibody. An exemplary amino-terminal leader extension comprises or consists of three

amino acid residues, VHS, present on one or both light chains of an antibody variant.

A “deamidated” antibody is one in which one or more asparagine residues thereof has been

derivatized, e.g. to an aspartic acid, a succinimide, or an iso-aspartic acid.

B.1 General Description of the Invention

The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of molecular biology (including recombinant techniques), microbiology, cell biology, and
biochemistry, which are within the skill of the art. Such techniques are explained fully in the
literature, such as, “Molecular Cloning: A Laboratory Manual”, 2" edition (Sambrook et al., 1989);
“Oligonucleotide Synthesis” (M.J. Gait, ed., 1984); “Animal Cell Culture” (R.L. Freshney, ed., 1987);
“Methods in Enzymology” (Academic Press, Inc.); “Handbook of Experimental Immunology”, 4"
edition (D.M. Weir & C.C. Blackwell, eds., Blackwell Science Inc., 1987); “Gene Transfer Vectors
for Mammalian Cells” (J.M. Miller & M.P. Calos, eds., 1987); “Current Protocols in Molecular
Biology” (F.M. Ausubel et al., eds., 1987); and “PCR: The Polymerase Chain Reaction”, (Mullis et
al., eds., 1994).

As discussed above, the detection or diagnosis of IBD is currently obtained by various classification
systems that rely on a number of variables observed in a patient. The present invention is based on
the identification of genes that are associated with IBD. Accordingly, the expression levels of such
genes can serve as diagnostic markers to identify patients with IBD. As described in the Examples,
the differential expression of a number of genes in IBD patients has been observed. Thus, according
to the present invention, the genes listed in Tables 1A-B, 2, and 3A-B have been identified as
differentially expressed in IBD.
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Table 1A
Gene Indication(s) | SEQ IDNO | Figure
nucleic acid,
amino acid
Defensin, alpha 6 (DEFA6) CD, UC 1,2 8
Defensin, alpha 5 (DEFAS) ucC 3,4 9A-B
Defensin beta 14 (DEFB14) ucC 229,230 9C-D
IL-3 receptor, alpha low affinity (IL3RA) CD 5,6 10
IL-2 receptor, alpha (IL2RA) CDh, UC 7,8 11
Regenerating islet-derived 3 gamma (REG3GQ) CD, UC 9,10 12
Regenerating islet-derived 1 beta pancreatic stone | CD, UC 11,12 13
protein (REGIB)
Potassium  voltage-gated channel, Shal-related | CD, UC 13, 14 14
subfamily (KCND3)
Human macrophage inflammatory protein 3 (MIP-3a) | CD, UC 15,16 15
Endothelial cell growth factor 1 platelet-derived | CD, UC 17, 18 16
(ECGF1)
Interleukin 1 beta (IL1B) CD, UC 19,20 17
Growth regulated protein gamma (MIP2BGRO-g) CD, UC 21,22 18
Chemokine C-X-C motif ligand 1 (CXCL1) CDh, UcC 23,24 19
Inhibitor of apoptosis protein 1 (IAP1) CD, UC 25,26 20
Caspase 5, apoptosis-related cysteine protease | CD, UC 27,28 21
(CASPS)
Deleted in malignant brain tumors 1 (DMBT1) CD, UC 29, 30 22
Protocadherin 17 (PCDH17) CD, UC 31,32 23
Interferon-inducible protein 9-27 (IFITM1) CD, UcC 33,34 24
PDZKT1 interacting protein 1 (PDZK1IP1) CDh, UC 35,36 25
IRTA2 / FCRHS (IRTA2) CD 37,38 26
Solute carrier family 40 iron-regulated transporter, | CD, UC 39, 40 27
member 1 (SLC40A1)
Immunoglobulin heavy variable 4-4 (IGHV4-4) CD, UC 41, 42 28
Regenerating islet-derived 3 gamma (REG3G) CD, UC 43, 44 29
Aquaporin 9 (AQP9) CD, UC 45, 46 30
Olfactomedin 4 (OLFM4) 47,48 31

CD, UC

33




WO 2009/073565 PCT/US2008/085045

S100 calcium binding protein A9 calgranulin B | CD, UC 49, 50 32
(S100A9)

unc-5 homolog C C, elegans-like (UNC5CL) Cb, UC 51,52 33
G protein-coupled receptor 110 (GPR110) CD, UcC 53,54 34
HLA-G histocompatibility antigen, class I, G (HLA- | CD, UC 55, 56 35
G)

Transporter 1, ATP-binding cassette, sub-family B | CD, UC 57,58 36
MDR/TAP (TAPI)

Mitogen-activated protein kinase kinase kinase 8 | CD, UC 59, 60 37
(MAP3KS)

Ubiquitin D| CDh, UuC 61, 62 38
Gamma-aminobutyric acid GABA B receptor, 1

(UBD|GABBR1)

DEAH Asp-Glu-Ala-Asp/His box polypeptide 57 | CD, UC 63, 64 39
(DHXS57)

Metastasis-associate (MA) CD, UC 65, 66 40
LY6/PLAUR domain containing 5 (LYPDS5)

Immunoglobulin  lambda  joining-constant/OR18 | CD, UC 67, 68 41
(JGLJCORI18)

TNF R superfamily, member 6b, decoy (TNFRSF6B) | CD, UC 69, 70 42
serum amyloid A1 (SAA1) CD, UC 71,72 43
Transporter 2, ATP-binding cassette, sub-family B | CD, UC 73,74 44
MDR/TAP (TAP2)

PCAA17448 CD, UC 75,76 45
lipocalin 2 oncogene 24p3 (LCN2) CDh, UC 77,78 46
Z-D binding protein 1 (ZBP1) CD, UC 79, 80 47
TNFAIP3 interacting protein 3 (TNIP3) CD, UcC 81, 82 48
Zinc finger CCCH-type containing 12A (ZC3H12A) | CD, UC 83, 84 49
Chitinase 3-like 1 cartilage glycoprotein-39 | CD, UC 85, 86 50
(CHI3L1)

Fc fragment of IgG, low affinity IIla, receptor CD16a | CD, UC 87, 88 51
(FCGR3A)

Sterile alpha motif domain containing 9-like | CD, UC 89, 90 52
(SAMDO9L)

Matrix metalloproteinase 9 gelatinase B, 92kDa | CD 91, 92 53
gelatinase, 92kDa type IV collagenase (MMP9)

34



WO 2009/073565 PCT/US2008/085045
Matrix metalloproteinase 7 matrilysin, uterine | CD, UC 93, 94 54
(MMP7)

B-factor, properdin (BF) CD, UC 95, 96 55

S100 calcium binding protein P (S100P) CD, UC 97, 98 56

Growth regulated protein (GRO) CDh, UC 99, 100 57

Indoleamine-pyrrole 2,3 dioxygenase INDO (INDO) | CD, UC 101, 102 58

Tripartite motif-containing 22 (TRIM22) CD, UC 103, 104 59

Serum amyloid A2 (SAA2) CD, UC 105, 106 60

Arrestin - domain  containing 5 (ARRDCS) | CD, UC 193, 194 110

(LOC342959)

ataxin 3-like (ATXN3L) (A 24 P910246) CD, UC 195 111

follicle stimulating hormone receptor (FSHR) | CD, UC 196, 197 112

(LOC92552)

platelet-derived growth factor receptor, alpha | CD, UC 198, 199 113

polypeptide (PDGFRA)

transforming growth factor beta 3 (TGFB3) CDh, UC 200, 201 114

potassium channel tetramerisation domain containing | CD, UC 202, 203 115

8 (KCTDS)

transglutaminase 4 (TGM4) CD, UC 204, 205 116

TPDS52L3 tumor protein D52-like 3 (NYD-SP25) CD, UC 206, 207 117

misc_RNA (C3orf53) (FLJ33651) CD, UC 208 118

EMX2 opposite strand (non-protein coding) | CD, UC 209 119A

(EMX20S) on chromosome 10

SI100A8 uc 231,232 130

CCL20 ucC 233,234 131

Table 1B provides a list of genes that are downregulated in IBD.

Gene Indication(s) SEQ ID NO Figure
nucleic  acid,
amino acid

Sialidase 4 (NEU4) CD, UC 107, 108 61

wingless-type MMTYV integration site family, | CD, UC 210,211 120
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member 16 (WNT16)

sprouty-related, EVHI domain containing 2 | CD, UC 212,213 121
(SPRED2)

chromosome 16 open reading frame 65 (Cl60rf65) | CD, UC 214,215 122
(MGC50721)

chromosome 12 open reading frame 2 (C120rf2) | CD, UC 216,217 123
multiple PDZ domain protein (MPDZ) CDh, UC 218,219 124
phenylalanine-tRNA synthetase 2 (FARS2) CD, UC 220,221 125
caspase 8, apoptosis-related cysteine protease | CD, UC 222,223 126
(CASP8)

5'-nucleotidase, ecto (CD73)(NT5E) CD, UC 224,225 127
teratocarcinoma-derived  growth  factor 3 | CD, UC 226 128
(TDGF3)

butyrophilin-like 3 (BTNL3) CD, UC 227,228 129

Table 2 provides a list of genes that are upregulated in IBD. These genes were identified from the
immune response in silico (IRIS) collection of genes (Abbas, A. et al. Genes and Immunity, 6:319-

331 (2005) hereby incorporated by reference in its entirety).

Table 2
Gene Indication(s) SEQ ID NO Figure
nucleic acid,
amino acid
Immunoglobulin domain IRTA2/FCRHS5 CD, UC 109, 110 62
Immunoglobulin ~ lambda  joining-constant/OR18 | CD, UC 111, 112 63
(IGLJCOR18)
Immunoglobulin heavy variable 4-4 (1IGHV4-4) CD, UC 113,114 64
Matrix metalloproteinase 9 gelatinase B, 92kDa | CD, UC 115,116 65
gelatinase, 92kDa type IV collagenase (MMP9)
Growth regulated protein (GRO) CD, UC 117,118 66
Growth regulated protein gamma (MIP2BGRO-g) CD, UC 119, 120 67
interleukin 1, beta (IL1B) CD, UC 121, 122 68
IL-3 receptor, alpha low affinity (IL3RA) CD, UC 123,124 69
Caspase 1, apoptosis-related cysteine protease | CD, UC 125,126 70
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interleukin 1, beta, convertase (CASP1)

Bv8 protein (BVS) CD, UC 127,128 71

Table 3A provides a list of genes that are upregulated in IBD and were identified based on the

experiments described in Example 2. In some instances, the locus/chromosome of the gene is

provided.

Table 3A

Gene Indication(s) Locus/ SEQ ID NO Figure

Chromosome (if | nucleic acid, amino
known) acid

HDAC7A ucC IBD2/12 129, 130 72
ACVRLI ucC IBD2/12 131, 132 73
NR4A1 ucC IBD2/12 133,134 74
K5B ucC IBD2/12 135, 136 75
SILV ucC IBD2/12 137, 138 76
IRAK3 ucC IBD2/12 139, 140 77
IL-4 ucC IBD5/5 141, 142 78
IL-13 ucC IBDS/5 143, 144 79
RAD50 ucC IBD5/5 145, 146 80
IL-5 ucC IBDS/5 147, 148 81
IRF1 ucC IBD5/5 149, 150 82
PDLIM4 ucC IBD5/5 | 151, 152 83
CSF2 ucC IBD5/5 153, 154 84
IL-3 ucC IBDS/5 155, 156 85
MMP3 ucC 157, 158 86
1.-8 ucC 159, 160 87
TLR4 ucC 161, 162 88
HLA-DRBI ucC 163, 164 89
MMP19 ucC 165, 166 90
TIMP1 ucC 167, 168 91
Elfin ucC 169, 170 92
CXCL1 ucC 171,172 93
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Table 3B provides a list of genes that are down-regulated in IBD and were identified based on the

experiments described in Example 2. In some instances, the locus/chromosome of the gene is

provided.
Table 3B
Gene Indication(s) Locus/ SEQ ID NO Figure
Chromosome nucleic acid,
amino acid
DFKZP586A0522 uC IBD2/12 173, 174 94
SLC39A5 ucC IBD2/12 175, 176 95
GLI-1 ucC IBD2/12 177,178 96
HMGA2 ucC IBD2/12 179, 180 97
SLC22A5 ucC IBD5/5 181, 182 98
SLC22A4 ucC IBD5/5 183, 184 99
P4HA2 UcC IBD5/5 185, 186 100
TSLP ucC 187, 188 101
tubulin alpha 5/alpha 3 ucC 189, 190 102
tubulin alpha 6 ucC 191, 192 103
a. Biomarkers of the Invention

The present invention provides numerous gene expression markers or biomarkers for IBD listed in
Tables 1A, 1B, 2, 3A, and 3B. In one embodiment of the present invention, the biomarkers are
suitable for use in a panel of markers (as described herein). Such panels may include one or more
markers from Table 1A; one or more markers from Table 1B; the marker from Table 2; one or
markers from Table 3A; and one or more markers from Table 3B. In addition, the present invention
also contemplates panels of markers selected from two or more of Tables 1A, 1B, 2, 3A, and 3B. For
example, a panel might contain one or more markers from Table 1A and one or more markers from
Table 1B; or one or more markers from Table 1A and the marker from Table 2; or one or more
markers from Table 1B and the marker from Table 2; or one or more markers from Table 1A and one
or more markers from Table 3A, etc. Those of ordinary skill in the art will appreciate the various

combinations of biomarkers from Tables 1-3 that are suitable for use in the panels described herein.

In one embodiment of the present invention, a preferred set of IBD markers identified by microarray
analysis, includes markers that are upregulated in an IBD. Preferably, the set of upregulated markers

includes DEFAS5 (SEQ ID NOS:3-4), DEFA6(SEQ ID NO:1-2), TNIP3(SEQ ID NO:81-82), REG3-
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gamma(SEQ ID NO:9-10), MMP7(SEQ ID NO:93-94), and SAA1(SEQ ID NO:71-72) in Table 1A;
and IL-8(SEQ ID NO:159-160), Keratin 5B (KSB)SEQ ID NO:135-136), SLC22A4(SEQ ID
NO:183-184), SLC22A5(SEQ ID NO:181-182), MMP3(SEQ ID NO:157-158), and MMP19(SEQ ID
NO:165-166) in Tables 3A. A preferred downregulated marker is GLI-1 (SEQ ID NO: 175-176) in
in Table 3B. A panel of biomarkers as described herein may include one of, more than one of, or all
of these markers. Alternatively, the set of markers include 1, 2, 3, 4, 5, 6 of the indicated markers

from Table 1A, and/or 1, 2, 3, 4, 5, 6 of the indicated markers from Table 3A and/or 1 or 2 of the

indicated markers in Table 3B.

Members of lists provided above, as single markers or in any combination, are preferred for use in
prognostic and diagnostic assays of the present invention. The IBD markers of the present invention
are differentially expressed genes or regions of genes. A differential level of expression of one or
more markers in a test sample from a mammalian subject relative to a control can determined from
the level of RNA transcripts or expression products detected by one or more of the methods described

in further detail below.

Based on evidence of differential expression of RNA transcripts in normal cells and cells from a
mammalian subject having IBD, the present invention provides gene markers for IBD. The IBD
markers and associated information provided by the present invention allow physicians to make more
intelligent treatment decisions, and to customize the treatment of IBD to the needs of individual
patients, thereby maximizing the benefit of treatment and minimizing the exposure of patients to
unnecessary treatments, which do not provide any significant benefits and often carry serious risks

due to toxic side-effects.

Multi-analyte gene expression tests can measure the expression level of one or more genes involved
in each of several relevant physiologic processes or component cellular characteristics. In some
instances the predictive power of the test, and therefore its utility, can be improved by using the
expression values obtained for individual genes to calculate a score which is more highly correlated
with outcome than is the expression value of the individual genes. For example, the calculation of a
quantitative score (recurrence score) that predicts the likelihood of recurrence in estrogen receptor-
positive, node-negative breast cancer is describe in U.S. Published Patent Application No.
20050048542. The equation used to calculate such a recurrence score may group genes in order to
maximize the predictive value of the recurrence score. The grouping of genes may be performed at
least in part based on knowledge of their contribution to physiologic functions or component cellular
characteristics such as discussed above. The formation of groups, in addition, can facilitate the
mathematical weighting of the contribution of various expression values to the recurrence score. The
weighting of a gene group representing a physiological process or component cellular characteristic

can reflect the contribution of that process or characteristic to the pathology of the IBD and clinical
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outcome. Accordingly, in an important aspect, the present invention also provides specific groups of
the genes identified herein, that together are more reliable and powerful predictors of outcome than

the individual genes or random combinations of the genes identified.

In addition, based on the determination of a recurrence score, one can choose to partition patients into
subgroups at any particular value(s) of the recurrence score, where all patients with values in a given
range can be classified as belonging to a particular risk group. Thus, the values chosen will define

subgroups of patients with respectively greater or lesser risk.

The utility of a gene marker in predicting the development or progression of an IBD may not be
unique to that marker. An alternative marker having a expression pattern that is closely similar to a
particular test marker may be substituted for or used in addition to a test marker and have little impact
on the overall predictive utility of the test. The closely similar expression patterns of two genes may
result from involvement of both genes in a particular process and/or being under common regulatory
control. The present invention specifically includes and contemplates the use of such substitute

genes or gene sets in the methods of the present invention.

The markers and associated information provided by the present invention predicting the
development and/or progression of an IBD also have utility in screening patients for inclusion in

clinical trials that test the efficacy of drug compounds for the treatment of patients with IBD.

The markers and associated information provided by the present invention predicting the presence,
development and/or progression of an IBD are useful as criterion for determing whether IBD
treatment is appropriate. For example, IBD treatment may be appropriate where the results of the test
indicate that an IBD marker is differentially expressed in a test sample from an individual relative to
a control sample. The individual may be an individual not known to have an IBD, an individual
known to have an IBD, an individual previously diagnosed with an IBD undergoing treatment for the
IBD, or an individual previously diagnosed with an IBD and having had surgery to address the IBD.
In addition, the present invention contemplates methods of treating an IBD. As described below, the
diagnostic methods of the present invention may further comprise the step of administering an IBD
therapeutic agent to the mammalian subject that provided the test sample in which the differential
expression of one or more IBD markers was observed relative to a control. Such methods of
treatment would therefore comprise (a) determining the presence of an IBD in a mammalian subject,

and (b) administering an IBD therapeutic agent to the mammalian subject.

In another embodiment, the IBD markers and associated information are used to design or produce a
reagent that modulates the level or activity of the gene’s transcript or its expression product. Said

reagents may include but are not limited to an antisense RNA, a small inhibitory RNA (siRNA), a
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ribozyme, a monoclonal or polyclonal antibody. In a further embodiment, said gene or its transcript,
or more particularly, an expression product of said transcript is used in an (screening) assay to
identify a drug compound, wherein said drug compounds is used in the development of a drug to treat

an IBD.

In various embodiments of the inventions, various technological approaches described below are
available for determination of expression levels of the disclosed genes. In particular embodiments,
the expression level of each gene may be determined in relation to various features of the expression
products of the gene including exons, introns, protein epitopes and protein activity. In other
embodiments, the expression level of a gene may be inferred from analysis of the structure of the

gene, for example from the analysis of the methylation pattern of gene’s promoter(s).

b. Diagnostic Methods of the Invention

The present invention provides methods of detecting or diagnosing an IBD in a mammalian subject
based on differential expression of an IBD marker. In a one embodiment, the methods comprise the
use of a panel of IBD markers as discussed above. The panels may include one or more IBD markers

selected from Tables 1-3.

In some embodiments, the panel of IBD markers will include at least 1 IBD marker, at least two IBD
markers, at least three IBD markers, at least 4 IBD markers, at least five IBD markers, at least 6 IBD
markers, at least 7 IBD marker, at least 8 IBD markers, at least 9 IBD markers, at least 10 IBD
markers, at least 11 IBD markers, at least 12 IBD markers, at least 13 IBD markers, at least 14 IBD
markers, at least 15 IBD markers, at least 16 IBD markers, at least 17 IBD markers, at least 18 IBD
markers, at least 19 IBD markers, or at least 20 IBD markers. In one embodiment, the panel includes
markers in increments of five. In another embodiment, the panel includes markers in increments of
ten. The panel may include an IBD marker that is overexpressed in IBD relative to a control, an IBD
marker that is underexpressed in IBD relative to a control, or IBD markers that are both
overexpressed and underexpressed in IBD relative to a control. In a preferred embodiment, the panel
includes one or more markers that are upregulated in CD and one or more markers that are
downregulated in CD. In another preferred embodiment, the panel includes one or more markers that

are upregulated in UC and one or more markers that are downregulated in UC.

In another embodiment, the panels of the present invention may include an IBD marker that is
overexpressed in an active IBD relative to a control, underexpressed in an active IBD relative to a
control, or IBD markers that are both overexpressed and underexpressed in an active IBD relative to
a control. In another embodiment, the panels of the present invention may include an IBD marker

that is overexpressed in an inactive IBD relative to a control, underexpressed in an inactive IBD
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relative to a control, or IBD markers that are both overexpressed and underexpressed in an inactive
IBD relative to a control. In a preferred embodiment, the active IBD is CD. In another preferred

embodiment, the mactive IBD is CD.

In a preferred embodiment, the methods of diagnosing or detecting the presence of an IBD in a
mammalian subject comprise determining a differential expression level of RNA transcripts or
expression products thereof from a panel of IBD markers in a test sample obtained from the subject
relative to the level of expression in a control, wherein the differential level of expression is
indicative of the presence of an IBD in the subject from which the test sample was obtained. The
differential expression in the test sample may be higher and/or lower relative to a control as discussed

herein.

Differential expression or activity of one or more of the genes provided in the lists above, or the
corresponding RNA molecules or encoded proteins in a biological sample obtained from the patient,
relative to control, indicates the presence of an IBD in the patient. The control can, for example, be a
gene, present in the same cell, which is known to be up-regulated (or down-regulated) in an IBD
patient (positive control). Alternatively, or in addition, the control can be the expression level of the
same gene in a normal cell of the same cell type (negative control). Expression levels can also be
normalized, for example, to the expression levels of housekeeping genes, such as glyceraldehyde-3-
phosphate-dehydrogenase (GAPDH) and/or B-actin, or to the expression levels of all genes in the
sample tested. In one embodiment, expression of one or more of the above noted genes is deemed
positive expression if it is at the median or above, e.g. compared to other samples of the same type.
The median expression level can be determined essentially contemporaneously with measuring gene
expression, or may have been determined previously. These and other methods are well known in the

art, and are apparent to those skilled in the art.

Methods for identifying IBD patients are provided herein. Of this patient population, patients with an
IBD can be identified by determining the expression level of one or more of the genes, the
corresponding RNA molecules or encoded proteins in a biological sample comprising cells obtained

from the patient. The biological sample can, for example, be a tissue biopsy as described herein.

The methods of the present invention concern IBD diagnostic assays, and imaging methodologies. In
one embodiment, the assays are performed using antibodies as described herein. The invention also
provides various immunological assays useful for the detection and quantification of proteins. These
assays are performed within various immunological assay formats well known in the art, including but
not limited to various types of radioimmunoassays, enzyme-linked immunosorbent assays (ELISA),
enzyme-linked immunofluorescent assays (ELIFA), and the like. In addition, immunological imaging

methods capable of detecting an IBD characterized by expression of a molecule described herein are also

42



10

15

20

25

30

WO 2009/073565 PCT/US2008/085045

provided by the invention, including but not limited to radioscintigraphic imaging methods using labeled
antibodies. Such assays are clinically useful in the detection, monitoring, diagnosis and prognosis of

IBD characterized by expression of one or more molecules described herein.

Another aspect of the present invention relates to methods for identifying a cell that expresses a
molecule described herein. The expression profile of a molecule(s) described herein make it a
diagnostic marker for IBD. Accordingly, the status of the expression of the molecule(s) provides
information useful for predicting a variety of factors including susceptibility to advanced stages of
disease, rate of progression, and/or sudden and severe onset of symptoms in an active IBD or an

inactive IBD, i.e. flare-ups.

In one embodiment, the present invention provides methods of detecting an IBD. A test sample from
a mammalian subject and a control sample from a known normal mammal are each contacted with an
anti-IBD marker antibody or a fragment thereof. The level of IBD marker expression is measured
and a differential level of expression in the test sample relative to the control sample is indicative of
an IBD in the mammalian subject from which the test sample was obtained. In some embodiments,
the level of IBD marker expression in the test sample is determined to be higher than the level of
expression in the control, wherein the higher level of expression indicates the presence of an IBD in
the subject from which the test sample was obtained. In another embodiments, the level of IBD
marker expression in the test sample is determined to be lower than the level of expression in the
control, wherein the lower level of expression indicates the presence of an IBD in the subject from

which the test sample was obtained.

In another embodiment, the IBD detected by the methods of the present invention is the recurrence or

flareup of an IBD in the mammalian subject.

In preferred embodiments, the methods are employed to detect the flare-up of an IBD or a recurrence
of an IBD in a mammalian subject previously determined to have an IBD who underwent treatment
for the IBD, such as drug therapy or a surgical procedure. Following initial detection of an IBD,
additional test samples may be obtained from the mammalian subject found to have an IBD. The
additional sample may be obtained hours, days, weeks, or months after the initial sample was taken.
Those of skill in the art will appreciate the appropriate schedule for obtaining such additional
samples, which may include second, third, fourth, fifth, sixth, etc. test samples. The intial test sample
and the additional sample (and alternately a control sample as described herein) are contacted with an
anti-IBD marker antibody. The level of IBD marker expression is measured and a differential level
of expression in the additional test sample as compared to the initial test sample is indicative of a
flare-up in or a recurrence of an IBD in the mammalian subject from which the test sample was

obtained.
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In one aspect, the methods of the present invention are directed to a determining step. In one
embodiment, the determining step comprises measuring the level of expression of one or more IBD
markers in a test sample relative to a control. Typically, measuring the level of IBD marker
expression, as described herein, involves analyzing a test sample for differential expression of an IBD
marker relative to a control by performing one or more of the techniques described herein. The
expression level data obtained from a test sample and a control are compared for differential levels of
expression. In another embodiment, the determining step further comprises an examination of the
test sample and control expression data to assess whether an IBD is present in the subject from which

the test sample was obtained.

In some embodiments, the determining step comprises the use of a software program executed by a
suitable processor for the purpose of (i) measuring the differential level of IBD marker expression in
a test sample and a control; and/or (ii) analyzing the data obtained from measuring differential level
of IBD marker expression in a test sample and a control. Suitable software and processors are well
known in the art and are commercially available. The program may be embodied in software stored
on a tangible medium such as CD-ROM, a floppy disk, a hard drive, a DVD, or a memory associated
with the processor, but persons of ordinary skill in the art will readily appreciate that the entire
program or parts thereof could alternatively be executed by a device other than a processor, and/or

embodied in firmware and/or dedicated hardware in a well known manner.

Following the determining step, the measurement results, findings, diagnoses, predictions and/or
treatment recommendations are typically recorded and communicated to technicians, physicians
and/or patients, for example. In certain embodiments, computers will be used to communicate such
information to interested parties, such as, patients and/or the attending physicians. In some
embodiments, the assays will be performed or the assay results analyzed in a country or jurisdiction

which differs from the country or jurisdiction to which the results or diagnoses are communicated.

In a preferred embodiment, a diagnosis, prediction and/or treatment recommendation based on the
level of expression of one or more IBD markers disclosed herein measured in a test subject of having
one or more of the IBD markers herein is communicated to the subject as soon as possible after the
assay is completed and the diagnosis and/or prediction is generated. The results and/or related
information may be communicated to the subject by the subject's treating physician. Alternatively,
the results may be communicated directly to a test subject by any means of communication, including
writing, electronic forms of communication, such as email, or telephone. Communication may be
facilitated by use of a computer, such as in case of email communications. In certain embodiments,
the communication containing results of a diagnostic test and/or conclusions drawn from and/or
treatment recommendations based on the test, may be generated and delivered automatically to the

subject using a combination of computer hardware and software which will be familiar to artisans
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skilled in telecommunications. One example of a healthcare-oriented communications system is
described in U.S. Pat. No. 6,283,761; however, the present invention is not limited to methods which
utilize this particular communications system. In certain embodiments of the methods of the
invention, all or some of the method steps, including the assaying of samples, diagnosing of diseases,
and communicating of assay results or diagnoses, may be carried out in diverse (e.g., foreign)

jurisdictions.

The invention provides assays for detecting the differential expression of an IBD marker in tissues
associated with the gastrointestinal tract including, without limitation, ascending colon tissue,
descending colon tissue, sigmoid colon tissue, and terminal ileum tissue; as well expression in other
biological samples such as serum, semen, bone, prostate, urine, cell preparations, and the like.
Methods for detecting differential expression of an IBD marker are also well known and include, for
example, immunoprecipitation, immunohistochemical analysis, Western blot analysis, molecular
binding assays, ELISA, ELIFA and the like. For example, a method of detecting the differential
expression of an IBD marker in a biological sample comprises first contacting the sample with an
anti-IBD marker antibody, an IBD marker-reactive fragment thereof, or a recombinant protein
containing an antigen-binding region of an anit-IBD marker antibody; and then detecting the binding

of an IBD marker protein in the sample.

In various embodiments of the inventions, various technological approaches are available for
determination of expression levels of the disclosed genes, including, without limitation, RT-PCR, .
microarrays, serial analysis of gene expression (SAGE) and Gene Expression Analysis by Massively
Parallel Signature Sequencing (MPSS), which will be discussed in detail below. In particular
embodiments, the expression level of each gene may be determined in relation to various features of
the expression products of the gene including exons, introns, protein epitopes and protein activity. In
other embodiments, the expression level of a gene may be inferred from analysis of the structure of

the gene, for example from the analysis of the methylation pattern of gene’s promoter(s).

c. Therapeutic Methods of the Invention

The present invention provides therapeutic methods of treating an IBD in a subject in need
that comprise detecting the presence of an IBD in a mammalian subject by the diagnostic methods
described herein and then administering to the mammalian subject an IBD therapeutic agent. Those
of ordinary skill in the art will appreciate the various IBD therapeutic agents that may be suitable for
use in the present invention (see St Clair Jones, Hospital Pharmacist, May 2006, Vol. 13; pages 161-
166, hereby incorporated by reference in its entirety). The present invention contemplates methods
of IBD treatment in which one or more IBD therapeutic agents are administered to a subject in need.

In one embodiment, the IBD therapeutic agent is one or more of an aminosalicylate, a corticosteroid,
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and an immunosuppressive agent. In a preferred embodiment, the aminosalicylate is one of
sulfasalazine, olsalazine, mesalamine, balsalazide, and asacol. In another preferred embodiment,
multiple aminosalicylates are co-administered, such as a combination of sulfasalazine and olsalazine.
In other preferred embodiments, the corticosteroid may be budesonide, prednisone, prednisolone,
methylprednisolone, 6-mercaptopurine (6-MP), azathioprine, methotrexate, and cyclosporin. In other
preferred embodiments, the IBD therapeutic agent may an antibiotic, such as ciprofloxacin and/or

metronidazole; or an antibody-based agent such as infliximab (Remicade®).

The least toxic IBD therapeutic agents which patients are typically treated with are the
aminosalicylates. Sulfasalazine (Azulfidine), typically administered four times a day, consists of an
active molecule of aminosalicylate (5-ASA) which is linked by an azo bond to a sulfapyridine.
Anaerobic bacteria in the colon split the azo bond to release active 5-ASA. However, at least 20% of
patients cannot tolerate sulfapyridine because it is associated with significant side-effects such as
reversible sperm abnormalities, dyspepsia or allergic reactions to the sulpha component. These side
effects are reduced in patients taking olsalazine. However, neither sulfasalazine nor olsalazine are
effective for the treatment of small bowel inflammation. Other formulations of 5-ASA have been
developed which are released in the small intestine (e.g. mesalamine and asacol). Normally it takes
6-8 weeks for 5-ASA therapy to show full efficacy. Patients who do not respond to 5-ASA therapy,
or who have a more severe disease, are prescribed corticosteroids. However, this is a short term
therapy and cannot be used as a maintenance therapy. Clinical remission is achieved with
corticosteroids within 2-4 weeks, however the side effects are significant and include Cushing
goldface, facial hair, severe mood swings and sleeplessness. The response to sulfasalazine and
5-aminosalicylate preparations is poor in CD, fair to mild in early ulcerative colitis and poor in severe
UC. If these agents fail, powerful immunosuppressive agents such as cyclosporine, prednisone,
6-mercaptopurine or azathioprine (converted in the liver to 6-mercaptopurine) are typically tried. For
CD patients, the use of corticosteroids and other immunosuppressives must be carefully monitored
because of the high risk of intra-abdominal sepsis originating in the fistulas and abscesses common in
this disease. Approximately 25% of IBD patients will require surgery (colectomy) during the course

of the disease.

Treatment of an IBD may include a surgical procedure, including without limitation, a bowel

resection, anastomosis, a colectomy, a proctocolectomy, and an ostomy, or any combination thereof.

In addition to pharmaceutical medicine and surgery, nonconventional treatments for IBD such as
nutritional therapy have also been attempted. For example, Flexical®, a semi-elemental formula, has
been shown to be as effective as the steroid prednisolone. Sanderson et al., Arch. Dis. Child. 51:123-
7 (1987). However, semi-elemental formulas are relatively expensive and are typically unpalatable-

thus their use has been restricted. Nutritional therapy incorporating whole proteins has also been
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attempted to alleviate the symptoms of IBD. Giafer et al., Lancet 335: 816-9 (1990). U.S. Patent
No. 5,461,033 describes the use of acidic casein isolated from bovine milk and TGF-2. Beattie ef al.,
Aliment. Pharmacol. Ther. 8: 1-6 (1994) describes the use of casein in infant formula in children with
IBD. U.S.P. 5,952,295 describes the use of casein in an enteric formulation for the treatment of IBD.
However, while nutrional therapy is non-toxic, it is a palliative treatment and does not treat the

underlying cause of the disease.

The present invention contemplates methods of IBD treatment, including for example, in vitro, ex
vivo and in vivo therapeutic methods. The invention provides methods useful for treating an IBD in
a subject in need upon the detection of an IBD disease state in the subject associated with the
expression of one or more IBD markers disclosed herein, such as increased and/or decreased IBD
marker expression. In one preferred embodiment, the method comprises (a) determining that the
level of expression of (i) one or more nucleic acids encoding one or more polypeptides selected from
Tables 1, 2, or 3; or (if) RNA transcripts or expression products thereof of one or more genes listed in
Tables 1, 2, and 3 in a test sample obtained from said subject is higher and/or lower relative to the
level of expression in a control, wherein said higher and/or lower level of expression is indicative of
the presence of an IBD in the subject from which the test sample was obtained; and (b) administering
to said subject an effective amount of an IBD therapeutic agent. The determining step (a) may

comprise the measurement of the expression of multiple IBD marker

The method of treatment comprises detecting the IBD and administering an effective amount of an
IBD therapeutic agent to a subject in need of such treatment. In some embodiments, the IBD disease

state is associated with an increased and/or decrease in expression of one or more IBD markers.

In one aspect, the invention provides methods for treating or preventing an IBD, the methods
comprising detecting the presence of an IBD in a subject and administering an effective amount of an
IBD therapeutic agent to the subject. It is understood that any suitable IBD therapeutic agent may be
used in the methods of treatment, including aminosalicylates, corticosteroids, and

immunosuppressive agents as discussed herein.

In any of the methods herein, one may administer to the subject or patient along with a single IBD
therapeutic agent discussed herein an effective amount of a second medicament (where the single
IBD therapeutic agent herein is a first medicament), which is another active agent that can treat the
condition in the subject that requires treatment. For instance, an aminosalicylate may be co-
administered with a corticosteroid, an immunsuppressive agent, or another aminosalicylate. The type
of such second medicament depends on various factors, including the type of IBD, its severity, the

condition and age of the patient, the type and dose of first medicament employed, etc.
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Such treatments using first and second medicaments include combined administration (where the two
or more agents are included in the same or separate formulations), and separate administration, in
which case, administration of the first medicament can occur prior to, and/or following,
administration of the second medicament. In general, such second medicaments may be administered
within 48 hours after the first medicaments are administered, or within 24 hours, or within 12 hours,
or within 3-12 hours after the first medicament, or may be administered over a pre-selected period of
time, which is preferably about 1 to 2 days, about 2 to 3 days, about 3 to 4 days, about 4 to 5 days,
about 5 to 6 days, or about 6 to 7 days.

The first and second medicaments can be administered concurrently, sequentially, or alternating with
the first and second medicament or upon non-responsiveness with other therapy. Thus, the combined
administration of a second medicament includes co-administration (concurrent administration), using
separate formulations or a single pharmaceutical formulation, and consecutive administration in
either order, wherein preferably there is a time period while both (or all) medicaments simultaneously
exert their biological activities. All these second medicaments may be used in combination with each
other or by themselves with the first medicament, so that the express "second medicament” as used
herein does not mean it is the only medicament besides the first medicament, respectively. Thus, the
second medicament need not be one medicament, but may constitute or comprise more than one such
drug. These second medicaments as set forth herein are generally used in the same dosages and with
administration routes as the first medicaments, or about from 1 to 99% of the dosages of the first
medicaments. If such second medicaments are used at all, preferably, they are used in lower amounts
than if the first medicament were not present, especially in subsequent dosings beyond the initial

dosing with the first medicament, so as to eliminate or reduce side effects caused thereby.

Where the methods of the present invention comprise administering one or more IBD therapeutic
agent to treat or prevent an IBD, it may be particularly desirable to combine the administering step
with a surgical procedure that is also performed to treat or prevent the IBD. The IBD surgical
procedures contemplated by the present invention include, without limitation, a bowel resection,
anastomosis, a colectomy, a proctocolectomy, and an ostomy, or any combination thereof. For
instance, an IBD therapeutic agent described herein may be combined with a colectomy in a
treatment scheme, e.g. in treating an IBD. Such combined therapies include and separate
administration, in which case, administration of the IBD therapeutic agent can occur prior to, and/or

following, the surgical procedure.

Treatment with a combination of one or more IBD therapeutic agents; or a combination of one or
more IBD therapeutic agents and a surgical procedure described herein preferably results in an

improvement in the signs or symptoms of an IBD. For instance, such therapy may result in an
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improvement in the subject receiving the IBD therapeutic agent treatment regimen and a surgical

procedure, as evidenced by a reduction in the severity of the pathology of the IBD.

The IBD therapeutic agent(s) is/are administered by any suitable means, including parenteral,
subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if desired for local treatment,
intralesional administration. Parenteral infusions include intramuscular, intravenous, intraarterial,
intraperitoneal, or subcutaneous administration. Dosing can be by any suitable route, e.g. by
injections, such as intravenous or subcutaneous injections, depending in part on whether the

administration is brief or chronic.

The IBD therapeutic agent(s) compositions administered according to the methods of the invention
will be formulated, dosed, and administered in a fashion consistent with good medical practice.
Factors for consideration in this context include the particular disorder being treated, the particular
mammal being treated, the clinical condition of the individual patient, the cause of the disorder, the
site of delivery of the agent, the method of administration, the scheduling of administration, and other
factors known to medical practitioners. The first medicament(s) need not be, but is optionally
formulated with one or more additional medicament(s) (e.g. second, third, fourth, etc. medicaments)
described herein. The effective amount of such additional medicaments depends on the amount of the
first medicament present in the formulation, the type of disorder or treatment, and other factors
discussed above. These are generally used in the same dosages and with administration routes as used

hereinbefore or about from 1 to 99% of the heretofore employed dosages.

For the prevention or treatment of an IBD, the appropriate dosage of an IBD therapeutic agent (when
used alone or in combination with other agents) will depend on the type of disease to be treated, the
type of IBD therapeutic agent(s), the severity and course of the disease, whether the IBD therapeutic
agent is administered for preventive or therapeutic purposes, previous therapy, the patient's clinical
history and response to the IBD therapeutic agent, and the discretion of the attending physician. The
IBD therapeutic agent is suitably administered to the patient at one time or over a series of
treatments. Depending on the type and severity of the disease, about 1 ug/kg to 15 mg/kg (e.g. 0.1
mg/kg-10 mg/kg) of IBD therapeutic agent is an initial candidate dosage for administration to the
patient, whether, for example, by one or more separate administrations, or by continuous infusion.
One typical daily dosage might range from about 1 ug/kg to 100 mg/kg or more, depending on the
factors mentioned above. For repeated administrations over several days or longer, depending on the
condition, the treatment is sustained until a desired suppression of disease symptoms occurs. One
exemplary dosage of the IBD therapeutic agent would be in the range from about 0.05 mg/kg to about
10 mg/kg. Thus, one or more doses of about 0.5 mg/kg, 2.0 mg/kg, 4.0 mg/kg or 10 mg/kg (or any
combination thereof) may be administered to the patient. Such doses may be administered

intermittently, e.g. every week or every three weeks (e.g. such that the patient receives from about
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two to about twenty, e.g. about six doses of the IBD therapeutic agent). An initial higher loading
dose, followed by one or more lower doses may be administered. An exemplary dosing regimen
comprises administering an initial loading dose of about 4 mg/kg, followed by a weekly maintenance
dose of about 2 mg/kg of the IBD therapeutic agent. However, other dosage regimens may be useful.

The progress of this therapy is easily monitored by conventional techniques and assays.

B.2. Gene Expression Profiling

In general, methods of gene expression profiling can be divided into two large groups: methods based
on hybridization analysis of polynucleotides, and other methods based on biochemical detection or
sequencing of polynucleotides. The most commonly used methods known in the art for the
quantification of mRNA expression in a sample include northern blotting and in situ hybridization
(Parker & Barnes, Methods in Molecular Biology 106:247-283 (1999)); RNAse protection assays
(Hod, Biotechniques 13:852-854 (1992)); and reverse transcription polymerase chain reaction (RT-
PCR) (Weis et al., Trends in Genetics 8:263-264 (1992)). Alternatively, antibodies may be employed
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA
hybrid duplexes or DNA-protein duplexes. Various methods for determining expression of mRNA or
protein include, but are not limited to, gene expression profiling, polymerase chain reaction (PCR)
including quantitative real time PCR (qRT-PCR), microarray analysis that can be performed by
commercially available equipment, following manufacturer's protocols, such as by using the
Affymetrix GenChip technology, serial analysis of gene expression (SAGE) (Velculescu et al.,
Science 270:484-487 (1995); and Velculescu et al., Cell 88:243-51 (1997)), MassARRAY, Gene
Expression Analysis by Massively Parallel Signature Sequencing (MPSS) (Brenner et al., Nature
Biotechnology 18:630-634 (2000)), proteomics, immunohistochemistry (IHC), etc. Preferably
mRNA is quantified. Such mRNA analysis is preferably performed using the technique of
polymerase chain reaction (PCR), or by microarray analysis. Where PCR is employed, a preferred

form of PCR is quantitative real time PCR (qQRT-PCR).

a. Reverse Transcriptase PCR (RT-PCR)

Of the techniques listed above, the most sensitive and most flexible quantitative method is RT-PCR,
which can be used to compare mRNA levels in different sample populations, in normal and test
sample tissues, to characterize patterns of gene expression, to discriminate between closely related

mRNAs, and to analyze RNA structure.

The first step is the isolation of mRNA from a target sample. The starting material is typically total
RNA isolated from colonic tissue biopsies. Thus, RNA can be isolated from a variety of tissues,

including without limitation, the terminal ileum, the ascending colon, the descending colon, and the
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sigmoid colon. In addition, the colonic tissue from which a biopsy is obtained may be from an

inflamed and/or a non-inflamed colonic area.

In one embodiment, the mRNA is obtained from a biopsy as defined above wherein the biopsy is
obtained from the left colon or from the right colon. As used herein, the “left colon” refers to the

sigmoideum and rectosigmoideum and the “right colon” refers to the cecum.

General methods for mRNA extraction are well known in the art and are disclosed in standard
textbooks of molecular biology, including Ausubel et al., Current Protocols of Molecular Biology,
John Wiley and Sons (1997). In particular, RNA isolation can be performed using purification kit,
buffer set and protease from commercial manufacturers, such as Qiagen, according to the
manufacturer’s instructions. Tota]l RNA from tissue samples can be isolated using RNA Stat-60 (Tel-
Test). RNA prepared from a biopsy can be isolated, for example, by cesium chloride density gradient

centrifugation.

As RNA cannot serve as a template for PCR, the first step in gene expression profiling by RT-PCR is
the reverse transcription of the RNA template into cDNA, followed by its exponential amplification
in a PCR reaction. The two most commonly used reverse transcriptases are avilo myeloblastosis
virus reverse transcriptase (AMV-RT) and Moloney murine leukemia virus reverse transcriptase
(MMLV-RT). The reverse transcription step is typically primed using specific primers, random
hexamers, or oligo-dT primers, depending on the circumstances and the goal of expression profiling.
For example, extracted RNA can be reverse-transcribed using a GeneAmp RNA PCR kit (Perkin
Elmer, CA, USA), following the manufacturer’s instructions. The derived cDNA can then be used as

a template in the subsequent PCR reaction.

Although the PCR step can use a variety of thermostable DNA-dependent DNA polymerases, it
typically employs the Tag DNA polymerase, which has a 5’-3° nuclease activity but lacks a 3°-5’
proofreading endonuclease activity. Thus, TagMan® PCR typically utilizes the 5’-nuclease activity
of Taq or Tth polymerase to hydrolyze a hybridization probe bound to its target amplicon, but any
enzyme with equivalent 5’ nuclease activity can be used. Two oligonucleotide primers are used to
generate an amplicon typical of a PCR reaction. A third oligonucleotide, or probe, is designed to
detect nucleotide sequence located between the two PCR primers. The probe is non-extendible by
Taq DNA polymerase enzyme, and is labeled with a reporter fluorescent dye and a quencher
fluorescent dye. Any laser-induced emission from the reporter dye is quenched by the quenching dye
when the two dyes are located close together as they are on the probe. During the amplification
reaction, the Taqg DNA polymerase enzyme cleaves the probe in a template-dependent manner. The
resultant probe fragments disassociate in solution, and signal from the released reporter dye is free

from the quenching effect of the second fluorophore. One molecule of reporter dye is liberated for
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each new molecule synthesized, and detection of the unquenched reporter dye provides the basis for

quantitative interpretation of the data.

TagMan® RT-PCR can be performed using commercially available equipment, such as, for example,
ABI PRISM 7700TM Sequence Detection SystemTM (Perkin-Elmer-Applied Biosystems, Foster
City, CA, USA), or Lightcycler (Roche Molecular Biochemicals, Mannheim, Germany). In a
preferred embodiment, the 5' nuclease procedure is run on a real-time quantitative PCR device such
as the ABI PRISM 7700TM Sequence Detection SystemTM. The system consists of a thermocycler,
laser, charge-coupled device (CCD), camera and computer. The system amplifies samples in a
96-well format on a thermocycler. During amplification, laser-induced fluorescent signal is collected
in real-time through fiber optics cables for all 96 wells, and detected at the CCD. The system

includes software for running the instrument and for analyzing the data.

5'-Nuclease assay data are initially expressed as Ct, or the threshold cycle. As discussed above,
fluorescence values are recorded during every cycle and represent the amount of product amplified to
that point in the amplification reaction. The point when the fluorescent signal is first recorded as

statistically significant is the threshold cycle (Ct).

To minimize errors and the effect of sample-to-sample variation, RT-PCR is usually performed using
an internal standard. The ideal internal standard is expressed at a constant level among different
tissues, and is unaffected by the experimental treatment. RNAs most frequently used to normalize
patterns of gene expression are mRNAs for the housekeeping genes glyceraldehyde-3-phosphate-

dehydrogenase (GAPDH) and [-actin.

A more recent variation of the RT-PCR technique is the real time quantitative PCR, which measures
PCR product accumulation through a dual-labeled fluorigenic probe (i.e., TagMan® probe). Real
time PCR is compatible both with quantitative competitive PCR, where internal competitor for each
target sequence is used for normalization, and with quantitative comparative PCR using a
normalization gene contained within the sample, or a housekeeping gene for RT-PCR. For further

details see, e.g. Held et al., Genome Research 6:986-994 (1996).

According to one aspect of the present invention, PCR primers and probes are designed based upon
intron sequences present in the gene to be amplified. In this embodiment, the first step in the
primer/probe design is the delineation of intron sequences within the genes. This can be done by
publicly available software, such as the DNA BLAT software developed by Kent, W.J., Genome Res.
12(4):656-64 (2002), or by the BLAST software including its variations. Subsequent steps follow
well established methods of PCR primer and probe design.
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In order to avoid non-specific signals, it is important to mask repetitive sequences within the introns
when designing the primers and probes. This can be easily accomplished by using the Repeat
Masker program available on-line through the Baylor College of Medicine, which screens DNA
sequences against a library of repetitive elements and returns a query sequence in which the repetitive
elements are masked. The masked intron sequences can then be used to design primer and probe
sequences using any commercially or otherwise publicly available primer/probe design packages,
such as Primer Express (Applied Biosystems); MGB assay-by—design (Applied Biosystems); Primer3
(Steve Rozen and Helen J. Skaletsky (2000) Primer3 on the WWW for general users and for biologist
programmers. In: Krawetz S, Misener S (eds) Bioinformatics Methods and Protocols: Methods in

Molecular Biology. Humana Press, Totowa, NJ, pp 365-386).

The most important factors considered in PCR primer design include primer length, melting
temperature (Tm), and G/C content, specificity, complementary primer sequences, and 3’-end
sequence. In general, optimal PCR primers are generally 17-30 bases in length, and contain about
20-80%, such as, for example, about 50-60% G+C bases. Tm’s between 50 and 80 °C, e.g. about 50
to 70 °C are typically preferred.

For further guidelines for PCR primer and probe design see, e.g. Dieffenbach, C.W. et al., “General
Concepts for PCR Primer Design” in: PCR Primer, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, New York, 1995, pp. 133-155; Innis and Gelfand, “Optimization of PCRs” in: PCR
Protocols, A Guide to Methods and Applications, CRC Press, London, 1994, pp. 5-11; and Plasterer,
T.N. Primerselect: Primer and probe design. Methods Mol. Biol. 70:520-527 (1997), the entire

disclosures of which are hereby expressly incorporated by reference.

Further PCR-based techniques include, for example, differential display (Liang and Pardee, Science
257:967-971 (1992)); amplified fragment length polymorphism (iAFLP) (Kawamoto et al., Genome
Res. 12:1305-1312 (1999)); BeadArray™ technology (Illumina, San Diego, CA; Oliphant et al.,
Discovery of Markers for Disease (Supplement to Biotechniques), June 2002; Ferguson et al.,
Analytical Chemistry 72:5618 (2000)); BeadsArray for Detection of Gene Expression (BADGE),
using the commercially available Luminex100 LabMAP system and multiple color-coded
microspheres (Luminex Corp., Austin, TX) in a rapid assay for gene expression (Yang et al., Genome
Res. 11:1888-1898 (2001)); and high coverage expression profiling (HiCEP) analysis (Fukumura et
al., Nucl. Acids. Res. 31(16) €94 (2003)).

b. Microarrays

Differential gene expression can also be identified, or confirmed using the microarray technique.

Thus, the expression profile of IBD-associated genes can be measured in either fresh or paraffin-
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embedded tissue, using microarray technology. In this method, polynucleotide sequences of interest
(including ¢cDNAs and oligonucleotides) are plated, or arrayed, on a microchip substrate. The
arrayed sequences are then hybridized with specific DNA probes from cells or tissues of interest.
Just as in the RT-PCR method, the source of mRNA typically is total RNA isolated from biopsy
tissue or cell lines derived from cells obtained from a subject having an IBD, and corresponding
normal tissues or cell lines. Thus RNA can be isolated from a variety of colonic tissues or colonic

tissue-based cell lines.

In a specific embodiment of the microarray technique, PCR amplified inserts of ¢cDNA clones are
applied to a substrate in a dense array. Preferably at least 10,000 nucleotide sequences are applied to
the substrate. The microarrayed genes, immobilized on the microchip at 10,000 elements each, are
suitable for hybridization under stringent conditions. Fluorescently labeled cDNA probes may be
generated through incorporation of fluorescent nucleotides by reverse transcription of RNA extracted
from tissues of interest. Labeled cDNA probes applied to the chip hybridize with specificity to each
spot of DNA on the array. After stringent washing to remove non-specifically bound probes, the chip
is scanned by confocal laser microscopy or by another detection method, such as a CCD camera.
Quantitation of hybridization of each arrayed element allows for assessment of corresponding mRNA
abundance. With dual color fluorescence, separately labeled cDNA probes generated from two
sources of RNA are hybridized pairwise to the array. The relative abundance of the transcripts from
the two sources corresponding to each specified gene is thus determined simultaneously. The
miniaturized scale of the hybridization affords a convenient and rapid evaluation of the expression
pattern for large numbers of genes. Such methods have been shown to have the sensitivity required
to detect rare transcripts, which are expressed at a few copies per cell, and to reproducibly detect at
least approximately two-fold differences in the expression levels (Schena et al., Proc. Natl. Acad. Sci.
USA 93(2):106-149 (1996)). Microarray analysis can be performed by commercially available
equipment, following manufacturer's protocols, such as by using the Affymetrix GenChip
technology, or Incyte's microarray technology, or Agilent’s Whole Human Genome microarray

technology.

c. Serial Analysis of Gene Expression (SAGE)

Serial analysis of gene expression (SAGE) is a method that allows the simultaneous and quantitative
analysis of a large number of gene transcripts, without the need of providing an individual
hybridization probe for each transcript. First, a short sequence tag (about 10-14 bp) is generated that
contains sufficient information to uniquely identify a transcript, provided that the tag is obtained from
a unique position within each transcript. Then, many transcripts are linked together to form long
serial molecules, that can be sequenced, revealing the identity of the multiple tags simultaneously.

The expression pattern of any population of transcripts can be quantitatively evaluated by
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determining the abundance of individual tags, and identifying the gene corresponding to each tag.
For more details see, e.g. Velculescu et al., Science 270:484-487 (1995); and Velculescu et al., Cell
88:243-51 (1997).

d. MassARRAY Technology

In the MassARRAY-based gene expression profiling method, developed by Sequenom, Inc. (San
Diego, CA) following the isolation of RNA and reverse transcription, the obtained cDNA is spiked
with a synthetic DNA molecule (competitor), which matches the targeted ¢cDNA region in all
positions, except a single base, and serves as an internal standard. The cDNA/competitor mixture is
PCR amplified and is subjected to a post-PCR shrimp alkaline phosphatase (SAP) enzyme treatment,
which results in the dephosphorylation of the remaining nucleotides. After inactivation of the
alkaline phosphatase, the PCR products from the competitor and ¢cDNA are subjected to primer
extension, which generates distinct mass signals for the competitor- and ¢cDNA-derives PCR
products. After purification, these products are dispensed on a chip array, which is pre-loaded with
components needed for analysis with matrix-assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF MS) analysis. The cDNA present in the reaction is then quantified by
analyzing the ratios of the peak areas in the mass spectrum generated. For further details see, e.g.

Ding and Cantor, Proc. Natl. Acad. Sci. USA 100:3059-3064 (2003).

e. Gene Expression Analysis by Massively Parallel Signature Sequencing (MPSS)

This method, described by Brenner et al., Nature Biotechnology 18:630-634 (2000), is a sequencing
approach that combines non-gel-based signature sequencing with in vitro cloning of millions of
templates on separate 5 pm diameter microbeads. First, a microbead library of DNA templates is
constructed by in vitro cloning. This is followed by the assembly of a planar array of the template-
containing microbeads in a flow cell at a high density (typically greater than 3 x 10°
microbeads/cm”).  The free ends of the cloned templates on each microbead are analyzed
simultaneously, using a fluorescence-based signature sequencing method that does not require DNA
fragment separation. This method has been shown to simultaneously and accurately provide, in a

single operation, hundreds of thousands of gene signature sequences from a yeast cDNA library.

The steps of a representative protocol for profiling gene expression using fixed, paraffin-embedded
tissues as the RNA source, including mRNA isolation, purification, primer extension and
amplification are given in various published journal articles (for example: Godfrey et al. J. Molec.
Diagnostics 2: 84-91 (2000); Specht et al, Am. J. Pathol. 158: 419-29 (2001)). Briefly, a
representative process starts with cutting about 10 microgram thick sections of paraffin-embedded

tissue samples. The mRNA is then extracted, and protein and DNA are removed. General methods
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for mRNA extraction are well known in the art and are disclosed in standard textbooks of molecular

biology, including Ausubel et al., Current Protocols of Molecular Biology, John Wiley and Sons

(1997). Methods for RNA extraction from paraffin embedded tissues are disclosed, for example, in
Rupp and Locker, Lab Invest. 56:A67 (1987), and De Andrés et al., BioTechniques 18:42044 (1995).
In particular, RNA isolation can be performed using purification kit, buffer set and protease from
commercial manufacturers, such as Qiagen, according to the manufacturer’s instructions. For
example, total RNA from cells in culture can be isolated using Qiagen RNeasy mini-columns. Other
commercially available RNA isolation kits include MasterPure™ Complete DNA and RNA
Purification Kit (EPICENTRE®, Madison, WI), and Paraffin Block RNA Isolation Kit (Ambion,
Inc.). Total RNA from tissue samples can be isolated using RNA Stat-60 (Tel-Test). RNA prepared
from tissues can be isolated, for example, by cesium chloride density gradient centrifugation. After
analysis of the RNA concentration, RNA repair and/or amplification steps may be included, if
necessary, and RNA is reverse transcribed using gene specific promoters followed by PCR.
Peferably, real time PCR is used, which is compatible both with quantitative competitive PCR, where
internal competitor for each target sequence is used for normalization, and with quantitative
comparative PCR using a normalization gene contained within the sample, or a housekeeping gene
for RT-PCR. For further details see, e.g. “PCR: The Polymerase Chain Reaction”, Mullis et al., eds.,
1994; and Held er al., Genome Research 6:986-994 (1996). Finally, the data are analyzed to identify
the best treatment option(s) available to the patient on the basis of the characteristic gene expression

pattern identified in the sample examined.

f. Immunohistochemistry

Immunohistochemistry methods are also suitable for detecting the expression levels of the IBD
markers of the present invention. Thus, antibodies or antisera, preferably polyclonal antisera, and
most preferably monoclonal antibodies specific for each marker are used to detect expression. The
antibodies can be detected by direct labeling of the antibodies themselves, for example, with
radioactive labels, fluorescent labels, hapten labels such as, biotin, or an enzyme such as horse radish
peroxidase or alkaline phosphatase. Alternatively, unlabeled primary antibody is used in
conjunction with a labeled secondary antibody, comprising antisera, polyclonal antisera or a
monoclonal antibody specific for the primary antibody. Immunohistochemistry protocols and kits are

well known in the art and are commercially available.

Expression levels can also be determined at the protein level, for example, using various types of

immunoassays or proteomics techniques.
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In immunoassays, the target diagnostic protein marker is detected by using an antibody specifically
binding to the markes. The antibody typically will be labeled with a detectable moiety. Numerous

labels are available which can be generally grouped into the following categories:

Radioisotopes, such as 35S, 14C, 1251, 3H, and 131I. The antibody can be labeled with the
radioisotope using the techniques described in Current Protocols in Immunology, Volumes 1 and 2,
Coligen et al. (1991) Ed. Wiley-Interscience, New York, New York, Pubs. for example and

radioactivity can be measured using scintillation counting.

Fluorescent labels such as rare earth chelates (europium chelates) or fluorescein and its derivatives,
rhodamine and its derivatives, dansyl, Lissamine, phycoerythrin and Texas Red are available. The
fluorescent labels can be conjugated to the antibody using the techniques disclosed in Current

Protocols in Immunology, supra, for example. Fluorescence can be quantified using a fluorimeter.

Various enzyme-substrate labels are available and U.S. Patent No. 4,275,149 provides a review of
some of these. The enzyme generally catalyzes a chemical alteration of the chromogenic substrate
which can be measured using various techniques. For example, the enzyme may catalyze a color
change in a substrate, which can be measured spectrophotometrically. Alternatively, the enzyme may
alter the fluorescence or chemiluminescence of the substrate. Techniques for quantifying a change in
fluorescence are described above. The chemiluminescent substrate becomes electronically excited by
a chemical reaction and may then emit light which can be measured (using a chemiluminometer, for
example) or donates energy to a fluorescent acceptor. Examples of enzymatic labels include
luciferases (e.g., firefly luciferase and bacterial luciferase; U.S. Patent No. 4,737,456), luciferin, 2,3-
dihydrophthalazinediones, malate dehydrogenase, urease, peroxidase such as horseradish peroxidase
(HRPO), alkaline phosphatase, B-galactosidase, glucoamylase, lysozyme, saccharide oxidases (e.g.,
glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase), heterocyclic oxidases
(such as uricase and xanthine oxidase), lactoperoxidase, microperoxidase, and the like. Techniques
for conjugating enzymes to antibodies are described in O'Sullivan et al. (1981) Methods for the
Preparation of Enzyme-Antibody Conjugates for use in Enzyme Immunoassay, in Methods in

Enzym. (ed J. Langone & H. Van Vunakis), Academic press, New York 73:147-166.

Examples of enzyme-substrate combinations include, for example: horseradish peroxidase (HRPO)
with hydrogen peroxidase as a substrate, wherein the hydrogen peroxidase oxidizes a dye precursor
(e.g.,orthophenylene diamine (OPD) or 3,3'5,5-tetramethyl benzidine hydrochloride (TMB));
alkaline phosphatase (AP) with para-Nitrophenyl phosphate as chromogenic substrate; and B-D-
galactosidase (B-D-Gal) with a chromogenic substrate (e.g., p-nitrophenyl-B-D-galactosidase) or

fluorogenic substrate 4-methylumbelliferyl-B-D-galactosidase.
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Numerous other enzyme-substrate combinations are available to those skilled in the art. For a general

review of these, see U.S. Patent Nos. 4,275,149 and 4,318,980.

Sometimes, the label is indirectly conjugated with the antibody. The skilled artisan will be aware of
various techniques for achieving this. For example, the antibody can be conjugated with biotin and
any of the three broad categories of labels mentioned above can be conjugated with avidin, or vice
versa. Biotin binds selectively to avidin and thus, the label can be conjugated with the antibody in
this indirect manner. Alternatively, to achieve indirect conjugation of the label with the antibody, the
antibody is conjugated with a small hapten (e.g., digoxin) and one of the different types of labels
mentioned above is conjugated with an anti-hapten antibody (e.g., anti-digoxin antibody). Thus,

indirect conjugation of the label with the antibody can be achieved.

In other versions of immunoassay techniques, the antibody need not be labeled, and the presence

thereof can be detected using a labeled antibody which binds to the antibody.

Thus, the diagnostic immunoassays herein may be in any assay format, including, for example,
competitive binding assays, direct and indirect sandwich assays, and immunoprecipitation assays.

Zola, Monoclonal Antibodies: A Manual of Techniques, pp.147-158 (CRC Press, Inc. 1987).

Competitive binding assays rely on the ability of a labeled standard to compete with the test sample
analyze for binding with a limited amount of antibody. The amount of antigen in the test sample is
inversely proportional to the amount of standard that becomes bound to the antibodies. To facilitate
determining the amount of standard that becomes bound, the antibodies generally are insolubilized
before or after the competition, so that the standard and analyze that are bound to the antibodies may

conveniently be separated from the standard and analyze which remain unbound.

Sandwich assays involve the use of two antibodies, each capable of binding to a different
immunogenic portion, or epitope, of the protein to be detected. In a sandwich assay, the test sample
analyze is bound by a first antibody which is immobilized on a solid support, and thereafter a second
antibody binds to the analyze, thus forming an insoluble three-part complex. See, e.g.,U.S. Pat No.
4,376,110. The second antibody may itself be labeled with a detectable moiety (direct sandwich
assays) or may be measured using an anti-immunoglobulin antibody that is labeled with a detectable
moiety (indirect sandwich assay). For example, one type of sandwich assay is an ELISA assay, in

which case the detectable moiety is an enzyme.
g. Proteomics

The term “proteome” is defined as the totality of the proteins present in a sample (e.g. tissue,

organism, or cell culture) at a certain point of time. Proteomics includes, among other things, study
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of the global changes of protein expression in a sample (also referred to as “expression proteomics”).
Proteomics typically includes the following steps: (1) separation of individual proteins in a sample
by 2-D gel electrophoresis (2-D PAGE); (2) identification of the individual proteins recovered from
the gel, e.g. my mass spectrometry or N-terminal sequencing, and (3) analysis of the data using
bioinformatics. Proteomics methods are valuable supplements to other methods of gene expression
profiling, and can be used, alone or in combination with other methods, to detect the products of the

markers of the present invention.

h. S'-multiplexed Gene Specific Priming of Reverse Transcription

RT-PCR requires reverse transcription of the test RNA population as a first step. The most
commonly used primer for reverse transcription is oligo-dT, which works well when RNA is intact.

However, this primer will not be effective when RNA is highly fragmented.

The present invention includes the use of gene specific primers, which are roughly 20 bases in length
with a Tm optimum between about 58 °C and 60 °C. These primers will also serve as the reverse

primers that drive PCR DNA amplification.

An alternative approach is based on the use of random hexamers as primers for cDNA synthesis.
However, we have experimentally demonstrated that the method of using a multiplicity of gene-

specific primers is superior over the known approach using random hexamers.

1. Promoter Methylation Analysis

A number of methods for quantization of RNA transcripts (gene expression analysis) or their protein
translation products are discussed herein. The expression level of genes may also be inferred from
information regarding chromatin structure, such as for example the methylation status of gene

promoters and other regulatory elements and the acetylation status of histones.

In particular, the methylation status of a promoter influences the level of expression of the gene
regulated by that promoter. Aberrant methylation of particular gene promoters has been implicated
in expression regulation, such as for example silencing of tumor suppressor genes. Thus,
examination of the methylation status of a gene’s promoter can be utilized as a surrogate for direct

quantization of RNA levels.

Several approaches for measuring the methylation status of particular DNA elements have been
devised, including methylation-specific PCR (Herman J.G. et al. (1996) Methylation-specific PCR: a
novel PCR assay for methylation status of CpG islands. Proc. Natl Acad. Sci. USA. 93, 9821-9826.)
and bisulfite DNA sequencing (Frommer M. et al. (1992) A genomic sequencing protocol that yields
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a positive display of 5-methylcytosine residues in individual DNA strands. Proc. Natl Acad. Sci.
USA. 89, 1827-1831.). More recently, microarray-based technologies have been used to characterize
promoter methylation status (Chen C.M. (2003) Methylation target array for rapid analysis of CpG
island hypermethylation in multiple tissue genomes. Am. J. Pathol. 163, 37-45.).

j- Coexpression of Genes

A further aspect of the invention is the identification of gene expression clusters. Gene expression
clusters can be identified by analysis of expression data using statistical analyses known in the art,
including pairwise analysis of correlation based on Pearson correlation coefficients (Pearson K. and

Lee A. (1902) Biometrika 2, 357).

In one embodiment, an expression cluster identified herein includes genes upregulated in the left

colon (Fig. 1).

In another embodiment, an expression cluster identified herein includes genes upregulated in the right

colon (Fig. 1).

In one other embodiment, an expression cluster identified herein includes genes upregulated in the

terminal ileum (Fig. 1).

In other embodiments, the expression cluster identified herein includes genes in the IBD2 locus

(Table 7); or in the IBDS locus (Table 8).

In some embodiments, the expression cluster identified herein includes genes classified under an

immune response.

In other embodiments, the expression cluster identified herein includes genes classified under a

response to wounding.

k. Design of Intron-Based PCR Primers and Probes

According to one aspect of the present invention, PCR primers and probes are designed based upon
intron sequences present in the gene to be amplified. Accordingly, the first step in the primer/probe
design is the delineation of intron sequences within the genes. This can be done by publicly available
software, such as the DNA BLAT software developed by Kent, W.J., Genome Res. 12(4):656-64
(2002), or by the BLAST software including its variations. Subsequent steps follow well established
methods of PCR primer and probe design.

In order to avoid non-specific signals, it is important to mask repetitive sequences within the introns

when designing the primers and probes. This can be easily accomplished by using the Repeat
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Masker program available on-line through the Baylor College of Medicine, which screens DNA
sequences against a library of repetitive elements and returns a query sequence in which the repetitive
elements are masked. The masked intron sequences can then be used to design primer and probe
sequences using any commercially or otherwise publicly available primer/probe design packages,
such as Primer Express (Applied Biosystems); MGB assay-by—design (Applied Biosystems); Primer3
(Steve Rozen and Helen J. Skaletsky (2000) Primer3 on the WWW for general users and for biologist
programmers. In: Krawetz S, Misener S (eds) Bioinformatics Methods and Protocols: Methods in

Molecular Biology. Humana Press, Totowa, NJ, pp 365-386).

The most important factors considered in PCR primer design include primer length, melting
temperature (Tm), and G/C content, specificity, complementary primer sequences, and 3’-end
sequence. In general, optimal PCR primers are generally 17-30 bases in length, and contain about
20-80%, such as, for example, about 50-60% G+C bases. Tm’s between 50 and 80 °C, e.g. about 50
to 70 °C are typically preferred.

For further guidelines for PCR primer and probe design see, e.g. Dieffenbach, C.W. et al., “General
Concepts for PCR Primer Design” in: PCR Primer, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, New York, 1995, pp. 133-155; Innis and Gelfand, “Optimization of PCRs” in: PCR
Protocols, A Guide to Methods and Applications, CRC Press, London, 1994, pp. 5-11; and Plasterer,
T.N. Primerselect: Primer and probe design. Methods Mol. Biol. 70:520-527 (1997), the entire

disclosures of which are hereby expressly incorporated by reference.

. IBD Gene Set, Assaved Gene Subsequences, and Clinical Application of Gene Expression
Data

An important aspect of the present invention is to use the measured expression of certain genes by
colonic issue to provide diagnostic information. For this purpose it is necessary to correct for
(normalize away) both differences in the amount of RNA assayed and variability in the quality of the
RNA used. Therefore, the assay typically measures and incorporates the expression of certain
normalizing genes, including well known housekeeping genes, such as GAPDH and Cypl.
Alternatively, normalization can be based on the mean or median signal (Ct) of all of the assayed
genes or a large subset thereof (global normalization approach). On a gene-by-gene basis, measured
normalized amount of a patient colonic tissue mRNA is compared to the amount found in an
appropriate tissue reference set. The number (N) of tissues in this reference set should be sufficiently
high to ensure that different reference sets (as a whole) behave essentially the same way. If this
condition is met, the identity of the individual colonic tissues present in a particular set will have no
significant impact on the relative amounts of the genes assayed. Usually, the tissue reference set
consists of at least about 30, preferably at least about 40 different IBD tissue specimens. Unless

noted otherwise, normalized expression levels for each mRNA/tested tissue/patient will be expressed
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as a percentage of the expression level measured in the reference set. More specifically, the reference
set of a sufficiently high number (e.g. 40) of IBD samples yields a distribution of normalized levels
of each mRNA species. The level measured in a particular sample to be analyzed falls at some
percentile within this range, which can be determined by methods well known in the art. Below,
unless noted otherwise, reference to expression levels of a gene assume normalized expression

relative to the reference set although this is not always explicitly stated.

m. Production of antibodies

The present invention further provides anti-IBD marker antibodies. Exemplary antibodies include
polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies. As discussed herein,
the antibodies may be used in the diagnostic methods for IBD, and in some cases in methods of

treatment of IBD.

(1) Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (s¢) or
intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to conjugate
the relevant antigen to a protein that is immunogenic in the species to be immunized, e.g., keyhole
limpet hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor using a
bifunctional or derivatizing agent, for example, maleimidobenzoy! sulfosuccinimide ester
(conjugation through cysteine residues), N-hydroxysuccinimide (through lysine residues),
glutaraldehyde, succinic anhydride, SOCI2, or RIN=C=NR, where R and R1 are different alkyl

groups.

Animals are immunized against the antigen, immunogenic conjugates, or derivatives by combining,
e.g., 100 pg or 5 png of the protein or conjugate (for rabbits or mice, respectively) with 3 volumes of
Freund's complete adjuvant and injecting the solution intradermally at multiple sites. One month
later the animals are boosted with 1/5 to 1/10 the original amount of peptide or conjugate in Freund’s
complete adjuvant by subcutaneous injection at multiple sites. Seven to 14 days later the animals are
bled and the serum is assayed for antibody titer. Animals are boosted until the titer plateaus.
Preferably, the animal is boosted with the conjugate of the same antigen, but conjugated to a different
protein and/or through a different cross-linking reagent. Conjugates also can be made in recombinant
cell culture as protein fusions. Also, aggregating agents such as alum are suitably used to enhance

the immune response.
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(2) Monoclonal antibodies

Various methods for making monoclonal antibodies herein are available in the art. For example, the
monoclonal antibodies may be made using the hybridoma method first described by Kohler et al.,

Nature, 256:495 (1975), by recombinant DNA methods (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal, such as a hamster, is immunized
as hereinabove described to elicit lymphocytes that produce or are capable of producing antibodies
that will specifically bind to the protein used for immunization. Alternatively, lymphocytes may be
immunized in vitro. Lymphocytes then are fused with myeloma cells using a suitable fusing agent,
such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles
and Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable culture medium that preferably
contains one or more substances that inhibit the growth or survival of the unfused, parental myeloma
cells.  For example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoribosy! transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will
include hypoxanthine, aminopterin, and thymidine (HAT medium), which substances prevent the

growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support stable high-level production of
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT
medium. Among these, preferred myeloma cell lines are murine myeloma lines, such as those
derived from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute Cell
Distribution Center, San Diego, California USA, and SP-2 or X63-Ag8-653 cells available from the
American Type Culture Collection, Rockville, Maryland USA. Human myeloma and mouse-human
heteromyeloma cell lines also have been described for the production of human monoclonal
antibodies (Kozbor, J. Immunol., 133:3001 (1984); and Brodeur et al., Monoclonal Antibody
Production Techniques and Applications, pp. 51-63 (Marcel Dekker, Inc., New York, 1987)).

Culture medium in which hybridoma cells are growing is assayed for production of monoclonal
antibodies directed against the antigen. Preferably, the binding specificity of monoclonal antibodies
produced by hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay,

such as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for example, be determined by the Scatchard

analysis of Munson et al., Anal. Biochem., 107:220 (1980).
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After hybridoma cells are identified that produce antibodies of the desired specificity, affinity, and/or
activity, the clones may be subcloned by limiting dilution procedures and grown by standard methods
(Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103 (Academic Press, 1986)).
Suitable culture media for this purpose include, for example, D-MEM or RPMI-1640 medium. In

addition, the hybridoma cells may be grown in vivo as ascites tumors in an animal.

The monoclonal antibodies secreted by the subclones are suitably separated from the culture medium,
ascites fluid, or serum by conventional antibody purification procedures such as, for example, protein
A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using conventional
procedures (e.g., by using oligonucleotide probes that are capable of binding specifically to genes
encoding the heavy and light chains of murine antibodies). The hybridoma cells serve as a preferred
source of such DNA. Once isolated, the DNA may be placed into expression vectors, which are then
transfected into host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary (CHO)
cells, or myeloma cells that do not otherwise produce antibody protein, to obtain the synthesis of
monoclonal antibodies in the recombinant host cells. Review articles on recombinant expression in
bacteria of DNA encoding the antibody include Skerra et al., Curr. Opinion in Immunol., 5:256-262
(1993) and Pliickthun, Immunol. Revs., 130:151-188 (1992).

In a further embodiment, monoclonal antibodies or antibody fragments can be isolated from
antibody phage libraries generated using the techniques described in McCafferty et al.,, Nature,
348:552-554 (1990). Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol.,
222:581-597 (1991) describe the isolation of murine and human antibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks et al., Bio/Technology, 10:779-783 (1992)), as well as
combinatorial infection and in vivo recombination as a strategy for constructing very large phage
libraries (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266 (1993)). Thus, these techniques are
viable alternatives to traditional monoclonal antibody hybridoma techniques for isolation of

monoclonal antibodies.

The DNA also may be modified, for example, by substituting the coding sequence for human heavy
chain and light chain constant domains in place of the homologous murine sequences (U.S. Patent
No. 4,816,567; and Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or by covalently
joining to the immunoglobulin coding sequence all or part of the coding sequence for a non-

immunoglobulin polypeptide.
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Typically such non-immunoglobulin polypeptides are substituted for the constant domains of an
antibody, or they are substituted for the variable domains of one antigen-combining site of an
antibody to create a chimeric bivalent antibody comprising one antigen-combining site having
specificity for an antigen and another antigen-combining site having specificity for a different

antigen.

(3) Humanized antibodies

Methods for humanizing non-human antibodies have been described in the art. Preferably, a
humanized antibody has one or more amino acid residues introduced into it from a source which is
non-human. These non-human amino acid residues are often referred to as “import” residues, which
are typically taken from an “import” variable domain. Humanization can be essentially performed
following the method of Winter and co-workers (Jones et al., Nature, 321:522-525 (1986);
Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by
substituting hypervariable region sequences for the corresponding sequences of a human antibody.
Accordingly, such “humanized” antibodies are chimeric antibodies (U.S. Patent No. 4,816,567)
wherein substantially less than an intact human variable domain has been substituted by the
corresponding sequence from a non-human species. In practice, humanized antibodies are typically
human antibodies in which some hypervariable region residues and possibly some FR residues are
substituted by residues from analogous sites in rodent antibodies. An example of a humanized
antibody used to treat IBD is infliximab (Remicade®), an engineered murine-human chimeric
monoclonal antibody. The antibody binds the cytokine TNF-alpha and prevents it from binding its
receptors to trigger and sustain an inflammatory response. Infliximab is used to treat both CD and

UcC.

The choice of human variable domains, both light and heavy, to be used in making the humanized
antibodies is very important to reduce antigenicity. According to the so-called “best-fit” method, the
sequence of the variable domain of a rodent antibody is screened against the entire library of known
human variable-domain sequences. The human sequence which is closest to that of the rodent is then
accepted as the human framework region (FR) for the humanized antibody (Sims et al., J. Immunol.,
151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method uses a particular
framework region derived from the consensus sequence of all human antibodies of a particular
subgroup of light or heavy chains. The same framework may be used for several different humanized
antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol.,
151:2623 (1993)).

It is further important that antibodies be humanized with retention of high affinity for the antigen and

other favorable biological properties. To achieve this goal, according to a preferred method,
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humanized antibodies are prepared by a process of analysis of the parental sequences and various
conceptual humanized products using three-dimensional models of the parental and humanized
sequences. Three-dimensional immunoglobulin models are commonly available and are familiar to
those skilled in the art. Computer programs are available which illustrate and display probable three-
dimensional conformational  structures of selected candidate immunoglobulin sequences.
Inspection of these displays permits analysis of the likely role of the residues in the functioning of the
candidate immunoglobulin sequence, i.e., the analysis of residues that influence the ability of the
candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected and
combined from the recipient and import sequences so that the desired antibody characteristic, such as
increased affinity for the target antigen(s), is achieved. In general, the hypervariable region residues

are directly and most substantially involved in influencing antigen binding.

Various forms of the humanized antibody are contemplated. For example, the humanized antibody
may be an antibody fragment, such as a Fab, which is optionally conjugated with one or more
cytotoxic agent(s) in order to generate an immunoconjugate. Alternatively, the humanized antibody

may be an intact antibody, such as an intact IgG1 antibody.

(4) Human antibodies

As an alternative to humanization, human antibodies can be generated. For example, it is now
possible to produce transgenic animals (e.g., mice) that are capable, upon immunization, of producing
a full repertoire of human antibodies in the absence of endogenous immunoglobulin production. For
example, it has been described that the homozygous deletion of the antibody heavy-chain joining
region (JH) gene in chimeric and germ-line mutant mice results in complete inhibition of endogenous
antibody production. Transfer of the human germ-line immunoglobulin gene array in such germ-line
mutant mice will result in the production of human antibodies upon antigen challenge. See, e.g.,
Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258
(1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and U.S. Patent Nos. 5,591,669,
5,589,369 and 5,545,807. Alternatively, phage display technology (McCafferty et al., Nature
348:552-553 (1990)) can be used to produce human antibodies and antibody fragments in vitro, from
immunoglobulin variable (V) domain gene repertoires from unimmunized donors. According to this
technique, antibody V domain genes are cloned in-frame into either a major or minor coat protein
gene of a filamentous bacteriophage, such as M13 or fd, and displayed as functional antibody
fragments on the surface of the phage particle. Because the filamentous particle contains a single-
stranded DNA copy of the phage genome, selections based on the functional properties of the
antibody also result in selection of the gene encoding the antibody exhibiting those properties. Thus,
the phage mimics some of the properties of the B-cell. Phage display can be performed in a variety

of formats; for their review see, e.g., Johnson, Kevin S. and Chiswell, David J., Current Opinion in
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Structural Biology 3:564-571 (1993). Several sources of V-gene segments can be used fc
display. Clackson et al., Nature, 352:624-628 (1991) isolated a diverse array of anti-o»
antibodies from a small random combinatorial library of V genes derived from the sp
immunized mice. A repertoire of V genes from unimmunized human donors can be constru
antibodies to a diverse array of antigens (including self-antigens) can be isolated es
following the techniques described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or G
al., EMBO J. 12:725-734 (1993). See, also, U.S. Patent Nos. 5,565,332 and 5,573,905.

As discussed above, human antibodies may also be generated by in vitro activated B cells (.

Patents 5,567,610 and 5,229,275).

(5) Antibody fragments

Various techniques have been developed for the production of antibody fragments comprisin
more antigen binding regions. Traditionally, these fragments were derived via proteolytic d
of intact antibodies (see, e.g., Morimoto et al., Journal of Biochemical and Biophysical 1
24:107-117 (1992); and Brennan et al., Science, 229:81 (1985)). However, these fragments «
be produced directly by recombinant host cells. For example, the antibody fragments can be
from the antibody phage libraries discussed above. Alternatively, Fab'-SH fragments can be
recovered from E. coli and chemically coupled to form F(ab")2 fragments (Carter
Bio/Technology 10:163-167 (1992)). According to another approach, F(ab')2 fragments
isolated directly from recombinant host cell culture. Other techniques for the production of
fragments will be apparent to the skilled practitioner. In other embodiments, the antibody o
is a single chain Fv fragment (scFv). See WO 93/16185; U.S. Patent No. 5,571,894; and U.¢
No. 5,587,458. The antibody fragment may also be a Alinear antibodye@, e.g., as described

Patent 5,641,870 for example. Such linear antibody fragments may be monospecific or bispe:

(6) Bispecific antibodies

Bispecific antibodies are antibodies that have binding specificities for at least two different ¢
Exemplary bispecific antibodies may bind to two different epitopes of an IBD marker
Bispecific antibodies may also be used to localize agents to cells which express an IBD

protein.

These antibodies possess an IBD marker-binding arm and an arm which binds an agent
aminosalicylate). Bispecific antibodies can be prepared as full length antibodies or ¢

fragments (e.g. F(ab')2 bispecific antibodies).
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Methods for making bispecific antibodies are known in the art. Traditional production of full length
bispecific antibodies is based on the coexpression of two immunoglobulin heavy chain-light chain
pairs, where the two chains have different specificities (Millstein ef al., Nature, 305:537-539 (1983)).
Because of the random assortment of immunoglobulin heavy and light chains, these hybridomas
(quadromas) produce a potential mixture of 10 different antibody molecules, of which only one has
the correct bispecific structure. Purification of the correct molecule, which is usually done by affinity
chromatography steps, is rather cumbersome, and the product yields are low. Similar procedures are

disclosed in WO 93/08829, and in Traunecker et al., EMBO J., 10:3655-3659 (1991).

According to a different approach, antibody variable domains with the desired binding specificities
(antibody-antigen combining sites) are fused to immunoglobulin constant domain sequences. The
fusion preferably is with an immunoglobulin heavy chain constant domain, comprising at least part of
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region (CH1)
containing the site necessary for light chain binding, present in at least one of the fusions. DNAs
encoding the immunoglobulin heavy chain fusions and, if desired, the immunoglobulin light chain,
are inserted into separate expression vectors, and are co-transfected into a suitable host organism.
This provides for great flexibility in adjusting the mutual proportions of the three polypeptide
fragments in embodiments when unequal ratios of the three polypeptide chains used in the
construction provide the optimum yields. It is, however, possible to insert the coding sequences for
two or all three polypeptide chains in one expression vector when the expression of at least two
polypeptide chains in equal ratios results in high yields or when the ratios are of no particular

significance.

In a preferred embodiment of this approach, the bispecific antibodies are composed of a hybrid
immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the other
arm. It was found that this asymmetric structure facilitates the separation of the desired bispecific
compound from unwanted immunoglobulin chain combinations, as the presence of an
immunoglobulin light chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690. For further details of generating bispecific
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986).

According to another approach described in U.S. Patent No. 5,731,168, the interface between a pair
of antibody molecules can be engineered to maximize the percentage of heterodimers which are
recovered from recombinant cell culture. The preferred interface comprises at least a part of the Cy;3
domain of an antibody constant domain. In this method, one or more small amino acid side chains
from the interface of the first antibody molecule are replaced with larger side chains (e.g. tyrosine or

tryptophan). Compensatory “cavities” of identical or similar size to the large side chain(s) are
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created on the interface of the second antibody molecule by replacing large amino acid side chains
with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing the yield of

the heterodimer over other unwanted end-products such as homodimers.

Bispecific antibodies include cross-linked or “heteroconjugate” antibodies. For example, one of the
antibodies in the heteroconjugate can be coupled to avidin, the other to biotin. Such antibodies have,
for example, been proposed to target immune system cells to unwanted cells (U.S. Patent No.
4,676,980), and for treatment of HIV infection (WO 91/00360, WO 92/200373, and EP 03089).
Heteroconjugate antibodies may be made using any convenient cross-linking methods. Suitable
cross-linking agents are well known in the art, and are disclosed in U.S. Patent No. 4,676,980, along

with a number of cross-linking techniques.

Techniques for generating bispecific antibodies from antibody fragments have also been described in
the literature. For example, bispecific antibodies can be prepared using chemical linkage. Brennan et
al., Science, 229: 81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved
to generate F(ab'), fragments. These fragments are reduced in the presence of the dithiol complexing
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation.
The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and
is mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody.
The bispecific antibodies produced can be used as agents for the selective immobilization of

enzymes.

Various techniques for making and isolating bispecific antibody fragments directly from recombinant
cell culture have also been described. For example, bispecific antibodies have been produced using
leucine zippers. Kostelny ef al., J. Immunol., 148(5):1547-1553 (1992). The leucine zipper peptides
from the Fos and Jun proteins were linked to the Fab' portions of two different antibodies by gene
fusion. The antibody homodimers were reduced at the hinge region to form monomers and then re-
oxidized to form the antibody heterodimers. This method can also be utilized for the production of
antibody homodimers. The “diabody” technology described by Hollinger et al., Proc. Natl. Acad.
Sci. US4, 90:6444-6448 (1993) has provided an alternative mechanism for making bispecific
antibody fragments. The fragments comprise a heavy-chain variable domain (Vy) connected to a
light-chain variable domain (V) by a linker which is too short to allow pairing between the two
domains on the same chain. Accordingly, the Vy; and V| domains of one fragment are forced to pair
with the complementary V|, and Vy domains of another fragment, thereby forming two antigen-
binding sites. Another strategy for making bispecific antibody fragments by the use of single-chain

Fv (sFv) dimers has also been reported. See Gruber et al., J. Immunol., 152:5368 (1994).
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Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can

be prepared. Tutt et al. J. Immunol. 147: 60 (1991).

(7) Other amino acid sequence modifications

Amino acid sequence modification(s) of the antibodies described herein are contemplated. For
example, it may be desirable to improve the binding affinity and/or other biological properties of the
antibody. Amino acid sequence variants of the antibody are prepared by introducing appropriate
nucleotide changes into the antibody nucleic acid, or by peptide synthesis. Such modifications
include, for example, deletions from, and/or insertions into and/or substitutions of, residues within
the amino acid sequences of the antibody. Any combination of deletion, insertion, and substitution is
made to arrive at the final construct, provided that the final construct possesses the desired
characteristics. The amino acid changes also may alter post-translational processes of the antibody,

such as changing the number or position of glycosylation sites.

A useful method for identification of certain residues or regions of the antibody that are preferred
locations for mutagenesis is called “alanine scanning mutagenesis” as described by Cunningham and
Wells Science, 244:1081-1085 (1989). Here, a residue or group of target residues are identified (e.g.,
charged residues such as arg, asp, his, lys, and glu) and replaced by a neutral or negatively charged
amino acid (most preferably alanine or polyalanine) to affect the interaction of the amino acids with
antigen. Those amino acid locations demonstrating functional sensitivity to the substitutions then are
refined by introducing further or other variants at, or for, the sites of substitution. Thus, while the site
for introducing an amino acid sequence variation is predetermined, the nature of the mutation per se
need not be predetermined. For example, to analyze the performance of a mutation at a given site,
ala scanning or random mutagenesis is conducted at the target codon or region and the expressed

antibody variants are screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging in length
from one residue to polypeptides containing a hundred or more residues, as well as intrasequence
insertions of single or multiple amino acid residues. Examples of terminal insertions include
antibody with an N-terminal methionyl residue or the antibody fused to a cytotoxic polypeptide.
Other insertional variants of the antibody molecule include the fusion to the N- or C-terminus of the
antibody to an enzyme (e.g. for ADEPT) or a polypeptide which increases the serum half-life of the
antibody.

Another type of variant is an amino acid substitution variant. These variants have at least one amino
acid residue in the antibody molecule replaced by a different residue. The sites of greatest interest for

substitutional mutagenesis include the hypervariable regions, but FR alterations are also
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contemplated. Conservative substitutions are shown in Table 1 under the heading of “preferred
substitutions”. If such substitutions result in a change in biological activity, then more substantial
changes, denominated “exemplary substitutions” in the following table, or as further described below

in reference to amino acid classes, may be introduced and the products screened.
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Original Residue Exemplary Substitutions Preferred Substitutions
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
e (I) leu; val; met; ala; phe; norleucine | leu
Leu (L) norleucine; ile; val; met; ala; phe | ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) lew; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; ala; norleucine | leu

Substantial modifications in the biological properties of the antibody are accomplished by selecting
substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the
charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Amino
acids may be grouped according to similarities in the properties of their side chains (in A. L.
Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers, New York (1975)): non-polar:
Ala (A), Val (V), Leu (L), Ile (I), Pro (P), Phe (F), Trp (W), Met (M), uncharged polar: Gly (G), Ser
(S), Thr (T), Cys (C), Tyr (Y), Asn (N), Gln (Q); acidic: Asp (D), Glu (E); and basic: Lys (K), Arg
(R), His(H).

Alternatively, naturally occurring residues may be divided into groups based on common side-chain

properties: hydrophobic : Norleucine, Met, Ala, Val, Leu, lle; neutral hydrophilic: Cys, Ser, Thr,
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Asn, Gln; acidic: Asp, Glu; basic: His, Lys, Arg; residues that influence chain orientation: Gly, Pro;

and aromatic: Trp, Tyr, Phe.

Non-conservative substitutions will entail exchanging a member of one of these classes for another

class.

Any cysteine residue not involved in maintaining the proper conformation of the antibody also may
be substituted, generally with serine, to improve the oxidative stability of the molecule and prevent
aberrant crosslinking. Conversely, cysteine bond(s) may be added to the antibody to improve its

stability (particularly where the antibody is an antibody fragment such as an Fv fragment).

A particularly preferred type of substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the resulting
variant(s) selected for further development will have improved biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such substitutional
variants involves affinity maturation using phage display. Briefly, several hypervariable region sites
(e.g. 6-7 sites) are mutated to generate all possible amino substitutions at each site. The antibody
variants thus generated are displayed in a monovalent fashion from filamentous phage particles as
fusions to the gene III product of M13 packaged within each particle. The phage-displayed variants
are then screened for their biological activity (e.g. binding affinity) as herein disclosed. In order to
identify candidate hypervariable region sites for modification, alanine scanning mutagenesis can be
performed to identify hypervariable region residues contributing significantly to antigen binding.
Alternatively, or additionally, it may be beneficial to analyze a crystal structure of the antigen-
antibody complex to identify contact points between the antibody and an IBD marker protein. Such
contact residues and neighboring residues are candidates for substitution according to the techniques
elaborated herein. Once such variants are generated, the panel of variants is subjected to screening as
described herein and antibodies with superior properties in one or more relevant assays may be

selected for further development.

Engineered antibodies with three or more (preferably four) functional antigen binding sites are also

contemplated (U.S. Published Patent Application No. US2002/0004587 A1, Miller et al.).

Nucleic acid molecules encoding amino acid sequence variants of the antibody are prepared by a
variety of methods known in the art. These methods include, but are not limited to, isolation from a
natural source (in the case of naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis

of an earlier prepared variant or a non-variant version of the antibody.

B.3 Kits of the invention
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The materials for use in the methods of the present invention are suited for preparation of kits
produced in accordance with well known procedures. The invention thus provides kits comprising
agents, which may include gene-specific or gene-selective probes and/or primers, for quantitating the
expression of the disclosed genes for IBD. Such kits may optionally contain reagents for the
extraction of RNA from samples, in particular fixed paraffin-embedded tissue samples and/or
reagents for RNA amplification. In addition, the kits may optionally comprise the reagent(s) with an
identifying description or label or instructions relating to their use in the methods of the present
invention. The kits may comprise containers (including microtiter plates suitable for use in an
automated implementation of the method), each with one or more of the various reagents (typically in
concentrated form) utilized in the methods, including, for example, pre-fabricated microarrays,
buffers, the appropriate nucleotide triphosphates (e.g., dATP, dCTP, dGTP and dTTP; or rATP,
rCTP, rGTP and UTP), reverse transcriptase, DNA polymerase, RNA polymerase, and one or more
probes and primers of the present invention (e.g., appropriate length poly(T) or random primers

linked to a promoter reactive with the RNA polymerase).

B.4 Reports of the invention

The methods of this invention, when practiced for commercial diagnostic purposes generally produce
a report or summary of the normalized expression levels of one or more of the selected genes. The
methods of this invention will produce a report comprising a prediction of the clinical outcome of a
subject diagnosed with an IBD before and after any surgical procedure to treat the IBD. The methods
and reports of this invention can further include storing the report in a database. Alternatively, the
method can further create a record in a database for the subject and populate the record with data. In
one embodiment the report is a paper report, in another embodiment the report is an auditory report,
in another embodiment the report is an electronic record. It is contemplated that the report is
provided to a physician and/or the patient. The receiving of the report can further include
establishing a network connection to a server computer that includes the data and report and

requesting the data and report from the server computer.
The methods provided by the present invention may also be automated in whole or in part.

All aspects of the present invention may also be practiced such that a limited number of additional
genes that are co-expressed with the disclosed genes, for example as evidenced by high Pearson
correlation coefficients, are included in a prognostic or predictive test in addition to and/or in place of

disclosed genes.
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Having described the invention, the same will be more readily understood through reference to the

following Examples, which is provided by way of illustration, and is not intended to limit the

invention in any way.
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Examples

Example 1 - Microarray analysis

Clinically, IBD is characterized by diverse manifestations often resulting in a chronic, unpredictable
course. Bloody diarrhea and abdominal pain are often accompanied by fever and weight loss.
Anemia is common, as is severe fatigue. Joint manifestations ranging from arthralgia to acute
arthritis as well as abnormalities in liver function are commonly associated with IBD. Patients with
IBD also have an increased risk of colon carcinomas compared to the general population. During
acute “attacks” of IBD, work and other normal activity are usually impossible, and often a patient is

hospitalized.

Although the cause of IBD remains unknown, several factors such as genetic, infectious and
immunologic susceptibility have been implicated. IBD is much more common in Caucasians,
especially those of Jewish descent. The chronic inflammatory nature of the condition has prompted
an intense search for a possible infectious cause. Although agents have been found which stimulate
acute inflammation, none has been found to cause the chronic inflammation associated with IBD.
The hypothesis that IBD is an autoimmune disease is supported by the previously mentioned
extraintestinal manifestation of IBD as joint arthritis, and the known positive response to IBD by
treatment with therapeutic agents such as adrenal glucocorticoids, cyclosporine and azathioprine,
which are known to suppress immune response. In addition, the GI tract, more than any other organ
of the body, is continuously exposed to potential antigenic substances such as proteins from food,

bacterial byproducts (LPS), etc. The subtypes of IBD are UC and CD.

CD differs from UC in that the inflammation extends through all layers of the intestinal wall and
involves mesentery as well as lymph nodes. CD may affect any part of the alimentary canal from
mouth to anus. The disease is often discontinuous, i.e., severely diseased segments of bowel are
separated from apparently disease-free areas. In CD, the bowel wall also thickens which can lead to

obstructions. In addition, fistulas and fissures are not uncommon.

Both UC and CD are typically diagnosed by endoscopy, which shows the afflicted areas. However,
the use of microarray technology has shed light on the molecular pathology of UC. A study
published in 2000 used microarray technology to analyze eight UC patients. (Dieckgraefe et al.,
Physiol. Genomics 2000; 4:1-11). 6500 genes were analyzed in this study and the results confirmed
increased expression of genes previously implicated in UC pathogenesis, namely IL-1, IL-1RA and
IL-8. Endoscopic diagnosis coupled with the ability to take pinch mucosal biopsies have allowed
investigators to further diagnose UC using microarray analysis, and allowed investigators to analyze

afflicted tissue against normal tissue and to analyze tissue from a larger range of patients with
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varying degrees of severity. Biopsies of macroscopically unaffected areas of the colon and terminal
tleum were microarrayed. (Langman et al., Gastroent. 2004; 127:26-40). Langman analyzed 22,283
genes and found that genes involved in cellular detoxification, such as pregnane X receptor and
MDRI were significantly downregulated in the colon of patients with UC, but there was no change in

expression of these genes in CD patients.

Nucleic acid microarrays, often containing thousands of gene sequences, are useful for identifying
differentially expressed genes in diseased tissues as compared to their normal counterparts. Using
nucleic acid microarrays, test and control mRNA samples from test and control tissue samples are
reverse transcribed and labeled to generate cDNA probes. The cDNA probes are then hybridized to
an array of nucleic acids immobilized on a solid support. The array is configured such that the
sequence and position of each member of the array is known. For example, a selection of genes
known to be expressed in certain disease states may be arrayed on a solid support. Hybridization of a
labeled probe with a particular array member indicates that the sample from which the probe was
derived expresses that gene. If the hybridization signal of a probe from a test (for example, disease
tissue) sample is greater than hybridization signal of a probe from a control, normal tissue sample, the
gene or genes overexpressed in the disease tissue are identified. The implication of this result is that
an overexpressed protein in a disease tissue is useful not only as a diagnostic marker for the presence

of the disease condition, but also as a therapeutic target for treatment of the disease condition.

The methodology of hybridization of nucleic acids and microarray technology is well known in the
art. In one example, the specific preparation of nucleic acids for hybridization and probes, slides, and
hybridization conditions are all detailed in PCT Patent Application Serial No. PCT/US01/10482, filed

on March 30, 2001 and which is herein incorporated by reference.

Microarray analysis was used to find genes that are overexpressed in CD as compared to normal
bowel tissue. For this study, sixty seven patients with CD and thirty-one control patients undergoing
colonoscopy were recruited. Patient symptoms were evaluated at the time of colonoscopy using the
simple clinical colitis activity index (SCCAI). (Walmsley et al., Gut. 1998; 43:29-32). Quiescent
disease showing no histological inflammation was defined as a SCCAI of 2 or less. Active disease
with histologially acute or chronic inflammation was defined as a SCCAI of greater than 2. The
severity of the CD itself was determined by the criteria of Leonard-Jones. (Lennard-Jones Scand. J.
Gastroent. 1989; 170:2-6). The CD patients provided well phenotyped biopsies for analysis of
inflammatory pathways of CD at the molecular level, thus identifying novel candidate genes and
potential pathways for therapeutic intervention. Paired biopsies were taken from each anatomical

location.
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All biopsies were stored at -70°C until ready for RNA isolation. The biopsies were homogenized in
600l of RLT buffer (+ BME) and RNA was isolated using Qiagen™ Rneasy Mini columns (Qiagen
) with on-column DNase treatment following the manufacturer’s guidelines. Following RNA
isolation, RNA was quantitated using RiboGreen™ (Molecular Probes) following the manufacturer’s
guidelines and checked on agarose gels for integrity. Appropriate amounts of RNA were labeled for
microarray analysis and samples were run on proprietary Genentech microarray and Affymetrics™
microarrays. Genes were compared whose expression was upregulated in UC tissue vs normal
bowel, matching biopsies from normal bowel and CD tissue from the same patient. The results of
this experiment showed that the nucleic acids as shown in Tables 1A, 1B, and 2A (provided above)

are differentially expressed in CD and/or UC tissue in comparision to normal tissue.

The genes listed in Table 1A-1B demonstrated a minimum 1.5 fold difference in expression and also
acceptable probe hybridization strength was observed. The genes listed in Table 2 were found to
have a minimum within-group Pearson correlation of approximately 0.65 and a three-fold

upregulation of gene expression was observed.

More specifically, the SEQ ID NOS listed in Tables 1A and 2 represent polynucleotides and their
encoded polypeptide which are significantly up-regulated/overexpressed in CD and/or UC.

The SEQ ID NO listed in Table 1B represents a polynucleotide and its encoded polypeptide which is
significantly down-regulated/under-expressed in CD and/or UC.

SEQ ID NOS: listed in Table 3A represent polynucleotides and their encoded polypeptide which are

significantly up-regulated/overexpressed in UC.

SEQ ID NOS: listed in Table 3B represent polynucleotides and their encoded polypeptide which are

significantly down-regulated/underexpressed in UC.

Example 2: Characterisation of Distinct Intestinal Gene Expression Profiles in Ulcerative Colitis by

Microarray Analysis

Microarray analysis allows a comprehensive picture of gene expression at the cellular level. The aim
of this study was to investigate differential intestinal gene expression in patients with ulcerative

colitis (UC) and controls.

Methods: 67 UC and 31 control subjects- 23 normal and 8 inflamed non-inflammatory bowel disease
patients were studied. Paired endoscopic biopsies were taken from 5 specific anatomical locations for
RNA extraction and histology. 41058 expression sequence tags were analyzed in 215 biopsies using
the Agilent platform. Confirmation of results was undertaken by real time PCR and

immunohistochemistry. Results: In healthy control biopsies, cluster analysis showed differences in

78



10

15

20

WO 2009/073565 PCT/US2008/085045

gene expression between the right and left colon. (y°=25.1, p<0.0001). Developmental genes
HOXA13, (p=2.3x10"%), HOXBI13 (p <1x10™), GLI1 (p=4.0x10%), and GLI3 (p=2.1x10"%%)
primarily drove this separation. When all UC biopsies and control biopsies were compared, 143
sequences had a fold change of >1.5 in the UC biopsies (0.01>p>10"*") and 54 sequences had a fold
change of <-1.5 (0.01>p>10"°). Differentially upregulated in UC genes included SAA1 (p<10™) the
alpha defensins, DEFA5&6 (p=0.00003 and p=6.95x10" respectively), MMP3 (p=5.6x10"") and
MMP7 (p=2.3x107). Increased DEFAS5&6 expression was further characterized to Paneth cell
metaplasia by immunohistochemistry and in-situ hybridization. Sub-analysis of the IBD2 & IBD5
loci, and the ABC transporter genes revealed a number of differentially regulated genes in the UC
biopsies. Conclusions: These data implicate a number of novel gene families, as well as established
candidate genes in the pathogenesis of UC, and may allow characterisation of potential therapeutic

targets.

The aim of the current study was to use microarray gene expression analysis to investigate genome
wide expression in endoscopic mucosal biopsies of patients with UC and controls. In order to resolve
previous inconsistencies and to further delineate inflammatory pathways in UC, substantially more

patients and biopsies were included than in previous studies.
MATERIALS AND METHODS

Patients and Controls. Sixty seven patients with UC and 31 control patients who were undergoing

colonoscopy were recruited. Their demographics are shown in Table 4.

Table 4

uc
Number of patients 67
Male/ Female 33/34
Median age at diagnosis (years) 37
Median duration of follow up (years) 7.8
Disease Group
New Diagnosis (1) 8
Quiescent disease (2) 41
Active disease (3) 18
Disease extent at time of Endoscopy
Proctitis 15
L sided colitis 27
Extensive colitis 25
Current Smoker 6
Family history of IBD 5
5 ASA Therapy 40
Corticosteroid therapy 10
Immunosuppressant therapy (AZA, 6MP, MTX, MMF) 11
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Sixty seven patients with UC and 31 control patients who were undergoing colonoscopy were
recruited (Table 4). All UC patients attended the clinic at the Western General Hospital, Edinburgh
and the diagnosis of UC adhered to the criteria of Lennard-Jones. (Lennard-Jones JE. Scand J
Gastroenterol Suppl 1989;170:2-6) Phenotypic data were collected by interview and case-note
review and comprised of demographics, date of diagnosis, disease location, disease behavior,
progression, extra-intestinal manifestations, surgical operations, current medication, smoking history,
Jjoint symptoms, family history and ethnicity. At the time of colonoscopy patients symptoms were
evaluated using the simple clinical colitis activity index (SCCAI). (Walmsley et. al. Gut.
1998;43:29-32)

Patients were recorded as having a ‘new diagnosis’ of UC if the colonoscopy took place at the time of
their index presentation and they had had less than 24 hours of oral/IV therapy. Quiescent disease
was defined as a SCCALI of 2 or less and histology showing no inflammation or mild chronic
inflammation and active disease was defined as a SCCALI of greater than 2 and histology showing

acute or chronic inflammation.

Eleven of the controls were male, 20 were female with a median age of 43 at the time of endoscopy.
Six of the controls had normal colonoscopies for colon cancer screening, 9 controls had symptoms
consistent with irritable bowel syndrome and had a normal colonoscopic investigation and 7 patients
had a colonoscopy for another indication and histologically normal biopsies were obtained. Eight
control patients had abnormal inflamed colonic biopsies (1 pseudomembranous colitis, 1
diverticulitis, 1 amoebiasis, 2 microscopic colitis, 1 eosoinophilic infiltrate, 2 scattered lymphoid
aggregates and a history of gastroenteritis). Written informed consent was obtained from all patients.

Lothian Local Research Ethics Committee approved the study protocol: REC 04/S1103/22.

Biopsy Collection. Anatomical location was confirmed by an experienced operator, distance of
endoscope insertion and endoscope configuration using a Scope Guide ™. Paired biopsies were taken
from each anatomical location. One biopsy was sent for histological examination and the other was
snap frozen in liquid nitrogen for RNA extraction. Each biopsy was graded histologically, by an
experienced gastrointestinal pathologist as having no evidence on inflammation, biopsies with
evidence of chronic inflammation and predominately chronic inflammatory cell infiltrate or simply
those with acute inflammation and an acute inflammatory cell infiltrate. One hundred and thirty nine
paired UC biopsies and 76 paired control biopsies were collected. The number of paired biopsies in

UC patients and controls from each anatomical location are shown in Table 5.

Table 5

UC (n=67) Controls (n =31)
Total number of paired biopsies 139 76
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Terminal lleum 4 6
Ascending colon 33 17
Descending colon 35 23
Sigmoid colon biopsies. 57 27
Removed from analysis 10 3

RNA Isolation. The biopsies weighed between 0.2mg and 16.5 mg with a median weight of 5.5 mg.
Total RNA was extracted from each biopsy using the micro total RNA isolation from animal tissues
protocol (Qiagen, Valencia, CA), according to the manufacturer’s instructions. To evaluate purity
and integrity 1 pL of total RNA was assessed each sample with the Agilent technologies 2100
bioanalyzer using the Pico LabChip reagent set (Agilent Technologies, Palo Alto, CA).

Microarray Analysis. 1 ug of total RNA was amplified using the Low RNA Input Fluorescent
Linear Amplification protocol (Agilent Technologies, Palo Alto, CA). A T7 RNA polymerase single
round of linear amplification was carried out to incorporate Cyanine-3 and Cyanine-5 label into
cRNA. The cRNA was purified using the RNeasy Mini Kit (Qiagen, Valencia, CA). 1 pl of cRNA
was quantified using the NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies,

Wilmington, Delaware).

750 ng of Universal Human Reference (Stratagene, La Jolla, CA) cRNA labeled with Cyanine-3 and
750 ng of the test sample cRNA labeled with Cyanine-5 were fragmented for 30 minutes at 60°C
before loading onto Agilent Whole Human Genome microarrays (Agilent technologies, Palo Alto,
CA). The samples were hybridized for 18 hours at 60°C with constant rotation. Microarrays were
washed, dried and scanned on the Agilent scanner according to the manufacturer’s protocol (Agilent
technologies, Palo Alto, CA). Microarray image files were analyzed using Agilent’s Feature
Extraction software version 7.5 (Agilent Technologies, Palo Alto, CA). The distribution of log
intensities for each sample was plotted and outlier samples (i.e. greater than 2 standard deviations
from the mean) were excluded from analysis. 10 UC samples and 3 control samples were designated

as outliers using these criteria.

Real Time PCR. Confirmation real time PCR analysis was carried out on 8 genes- SAA1, LS8,
DEFAS, DEFA6, MMP3, MMP7, S100A8 and TLR4. Ten healthy control sigmoid colon biopsies
with normal histology, 9 quiescent UC sigmoid biopsies and 11 UC sigmoid biopsies with an acute (6
biopsies) or chronic (5 biopsies) inflammatory cell infiltrate were selected to represent the different

disease groups after stratifying to represent a range of SAA1 and IL-8 expression.

Prior to RTPCR analysis 1 RNA amplification cycle was carried out using the MessageAmp™ 11
aRNA Amplification Kit protocol (Ambion technologies, Austin, TX). Reverse transcription PCR
was then performed on 50ng of RNA using Stratagene model MX4000 (La Jolla, Ca, USA). TagMan
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primers and probes were manufactured in house (Genentech Inc, South San Francisco, CA). The

sequences for the forward probe, the reverse probe and the TagMan probe were as follows-

SAAI, forward- agcgatgccagagagaata, reverse- ggaagtgattggggtetitg, Taq- ctttggccatggtgcggagg,
[SEQ ID NO:235]

IL-8, forward- actcccagtcttgteattge, reverse- caagtttcaaccagcaagaa, Taq-
tgtgttgotagtoctgtgttgaattacgg, [SEQ ID NO:236]

DEFAS, forward- gctacccgtgagtcectet, reverse- tcttgeactgetttggtttc, Taq- tgtgtgaaatcagtggeegect,
[SEQ ID NO:237]

DEFAG, forward- agagctttgggectcaacaag, reverse- atgacagtgcaggtcccata, Tag-
cacttgccattgcagaaggtcctg, [SEQ ID NO:238]

MMP3, forward- aagggaacttgagcgtgaat, reverse- gagtgcttccecttetettg, Taq- ggcattcaaatgggcetgetge,
[SEQ ID NO:239]

MMP7, forward- cacttcgatgaggatgaacg, reverse- gtcccatacccaaagaatgg, Tag-
ctggacggatggtagecagtctaggea, [SEQ ID NO:240]

ST00AS, forward- ttgaccgagctggagaaag, reverse- tcaggtcatccetgtagacg, Tag-
tccetgataaaggggaatttccatge [SEQ 1D NO:241] and

TLR4, forward- agagccgetggtgtatettt, reverse- ccttetgeaggacaatgaag, Taq- tggceagttictgageagtegtgc
[SEQ ID NO:242].

PCR conditions comprised of 48°C for 30 minutes, 95°C hold for 10 minutes, followed by 40 cycles
of 30 second 95°C melt and 1 minute 60°C anneal/extend. Absolute quantification of product was
calculated by normalizing to RPL19. Results were analyzed using SAS and JMP software (SAS,

North Carolina).
In Situ Hybridization for Defensin Alpha S.

PCR primers were designed to amplify a 318 bp fragment of DEFAS spanning from nt 55-372 of
NM_021010 (upper- 5’ catcccttgetgecattet [SEQ ID NO:243] and lower- 5° gaccttgaactgaatcttge
[SEQ ID NO:244Y). Primers included extensions encoding 27-nucleotide T7 or T3 RNA polymerase
initiation sites to allow in vitro transcription of sense or antisense probes, respectively, from the
amplified products. Endoscopic biopsies were fixed in 10% neutral buffered formalin and paraffin-
embedded. Sections 5 pm thick were deparaffinized, deproteinated in 10 ug/ml Proteinase K
(Amresco) for 45 minutes at 37 °C, and further processed for in situ hybridization as previously
described. (Jubb et. al. Methods Mol Biol. 2006;326:255-264) **P-UTP labeled sense and antisense
probes were hybridized to the sections at 55°C overnight. Unhybridized probe was removed by
incubation in 20pug/ml RNase A for 30 min at 37°C, followed by a high stringency wash at 55°C in
0.1 X SSC for 2 hours and dehydration through graded ethanols. The slides were dipped in NTB
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nuclear track emulsion (Eastman Kodak), exposed in sealed plastic slide boxes containing desiccant

for 4 weeks at 4°C , developed and counterstained with hematoxylin and eosin.
Immunohistochemistry for Rabbit Anti-Human Lysozyme and Rabbit Anti-Human Defensin Alpha 6

Formalin fixed paraffin embedded tissue sections were rehydrated prior to quenching of endogenous
peroxidase activity (KPL, Gathersburg, MD) and blocking of avidin and biotin (Vector, Burlingame,
CA). Sections were blocked for 30 minutes with 10% normal goat serum in PBS with 3% BSA.
Tissue sections were then incubated with primary antibodies for 60 minutes at room temperature,
biotinylated secondary antibodies for 30 min, and incubated in ABC reagent (Vector, Burlingame,
CA) for 30 minutes followed by a 5 minute incubation in metal enhanced DAB (Pierce, Rockford,
IL). The sections were then counterstained with Mayer’s hematoxylin. Primary antibodies used were
rabbit anti-human lysozyme at 5.0 pg/ml (Dako, Carpinteria, CA) and rabbit anti-human DEFAG6 at
5.0 ug/ml (Alpha Diagnostics, SanAntonio, TX). Secondary antibody used was biotinylated goat
anti-rabbit IgG at 7.5 pg/ml (Vector, Burlingame, CA). DEFAG6 alpha staining required pre-treatment
with Target Retrieval High pH (Dako, Carpenteria,CA) at 99°C for 20 minutes, lysozyme staining

did not require pretreatment. All other steps were performed at room temperature.

Data Analysis. Microarray data were analyzed using the Rosetta Resolver software (Rosetta
Inpharmatics, Seattle). Statistical significance of the microarray data was determined by Student’s
unpaired ¢ test. p < 0.01 and a fold change of greater or less than 1.5 were considered statistically
significant. Fold change data was calculated using the Rosetta Resolver software. Gene ontology
was analyzed using Ingenuity software (Ingenuity Systems, Mountain View, CA). The Mann-

Whitney U test was used to analyze the real time PCR data. p < 0.05 was considered significant.
RESULTS

Influence of anatomical location on gene expression in the healthy colon and terminal ileum. 56
histologically normal biopsies from control patients were analyzed by unsupervised hierarchical
clustering. Clear separation by anatomical location was observed on one side of the dendrogram
25/25 biopsies were from the left colon (descending colon or sigmoid colon) where as on the other
side of the dendrogram 20/31 biopsies were from the ascending colon (x> =25.1, p<0.0001) (Figure
1). 6/6 of the terminal ileal biopsies were clustered together. Biopsies from individual patients did not
cluster together. The genes driving the differential expression between the right and left colon that
were causing the observed clustering were predominately involved in the embryological development
of the GI tract- HOXA13, (FC +4.93, p = 2.3x10"%), HOXB13 (FC +16.96, p <1x10™*), GLI1 (FC
+2.2, p=4.0x10"), and GLI3 (FC +2.3, p = 2.1x107®) were all upregulated in the left colon.

Analysis of expression in UC and control biopsies.
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Using unsupervised hierarchical clustering we were unable to differentiate between biopsies from UC
patients and controls patients. In addition no clustering based on the inflammation status of the
biopsies was observed. The only clustering that was observed was with biopsies from the terminal
ileum where both UC and control biopsies clustered together. When all of the UC biopsies (129) and
control biopsies (73) were compared, 143 sequences had a fold change of greater than 1.5 in the UC
biopsies (0.01 > p> 10™) and 54 sequences had a fold change of less than 1.5 (0.01> p > 10™) (data

not shown).

Serum amyloid Al (SAA1) was the most up regulated gene (Fold change (FC) +8.19, p < 10™).
Other notably upregulated genes were SI00A8 (FC +3.50, p = 2.3x10™"), S100A9 (FC +3.06, p =
4.1x10™), the alpha defensins, alpha 5 (DEFAS) (FC +3.25, p = 0.00003), alpha 6 (DEFA6) (FC
+2.18, p = 6.95x1077) and the matrix metalloproteinases MMP3 (FC +2.17, p = 5.6x10™"%) and MMP7
(FC +2.29, p =2.3x107).

A list of the genes found to be differentially expressed in UC patients when compared to normal

patients can be found in Tables 1A, 1B, and 2A as described above.

The differential gene expression of a number of candidate genes across more than one experiment is
shown in Table 6. Table 6 shows fold changes and p values are shown in a number of different genes
in four different experiments. The number of biopsies analyzed in each experiment is shown in
brackets. Significant consistent changes in expression across more than one experiment were

observed for the genes of interest in this table.
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Gene ontology analysis involving the genes differentially expressed between the UC and control biopsies
showed a preponderance of differentially expressed genes were involved in immune response (48 genes
out of a total of 679 genes classified under immune response, p = 2.1x10”, OR 2.61, CI 1.85-3.56) and
response to wounding (30 genes out of a total of 359 genes classified under response to wounding, p =

6.42 x10”, OR 3.14, CI 2.09- 4.53) when biological systems were considered.

Analysis of expression in sigmoid colon biopsies in patients with quiescent UC and non-inflamed control
biopsies. To compare expression in biopsies without an acute inflammatory signal and to remove the
effect of anatomical variation, 22 biopsies from the sigmoid colon with no histological evidence of
inflammation from patients with UC were compared to 18 histologically normal control sigmoid colon
biopsies. 102 sequences had a fold change greater than 1.5 (0.01 > p > 4.77x10™") and 84 sequences had
a fold change of less than 1.5 (0.01 > p > 1.8x10™*") (data not shown).

Upregulated genes included defensin beta 14 (FC +2.11, p = 0.00002) and SAAl (FC +2.01, p =
0.00024). Interesting genes that were down regulated included HLA-DRB1 (FC -3.0, p = 0.0010) and
TSLP (FC -2.73, p = 2.7x10"'%) (Table 6).

Analysis of expression in sigmoid colon biopsies in patients with active UC and inflamed control
biopsies. Expression of 35 histologically inflamed sigmoid biopsies from patients with UC were
compared to 8 histologically inflamed control sigmoid biopsies. Reflecting the more severe inflammation
in the UC biopsies a number of genes involved in the acute inflammatory response were upregulated in
the UC biopsies v the control biopsies- SAA1 (FC +17.5, p =2.9x10™"), MMP3 (FC +11.0, p=1.22x10
), MMP7 (FC +7.31, p = 4.9x10*) and IL-8 (FC +6.36, p = 9.27x10") (Table 6). Overall 623
sequences had a fold change of greater than 1.5 and 509 sequences had a fold change of -1.5 or less (p <

0.01) (data not shown).

Inflamed versus non-inflamed UC sigmoid colon biopsies. When expression signals were compared
between 35 histologically inflamed and 22 non- inflamed sigmoid colon UC biopsies 700 sequences had
a fold change of greater than 1.5 (0.01 > p > 1x10™*) and 518 sequences (0.01 > p > 1x10™) had a fold

change of less than 1.5 in the inflamed biopsies (data not shown).

Notably upregulated genes included SAAL (FC +16.51, p = <10™), TNFAIP3 interacting protein 3
(TNIP3) (FC +10.5, p = 1x10”%), DEFAS (FC +8.44, p = <10**), DEFA6 (FC +6.72, p = 4.16x10™") and
regenerating islet-derived 3 gamma (REG3y) (FC +6.99, p = <10™).

Analysis of Specific Gene Families- Alpha Defensins 5 and 6.

Expression of a number of genes of interest was further analysed, taking into consideration anatomical

location and degree of inflammation in the UC samples. When DEFAS and DEFA6 were analysed

86



12

16

20

24

28

32

WO 2009/073565 PCT/US2008/085045

expression in the normal controls and the non- inflamed UC biopsies was similar across the different
anatomical locations with there being high expression in the terminal ileum, and expression decreasing as

the biopsy location became more distal in the colon (Figure 2).

In Figure 2, the expression of each array sample is plotted against the Agilent universal reference. Each
endoscopic biopsy has been separated by patient status, biopsy inflammation status and anatomical
location. The mean expression levels for each anatomical location are linked in blue. High alpha defensin
5 (panel A) and 6 (B) (DEFAS and DEFAG6) expression levels are seen in the terminal ileum of the
controls and the non inflamed UC samples. The expression in these 2 groups decreased the more distally
in the colon the biopsies were retrieved from. In the acute and chronically inflamed UC samples and to a
lesser extent in the inflamed control samples there was a marked increase in DEFAS and DEFA6
expression throughout the ascending , descending and sigmoid colon- sigmoid colon inflamed v non-

inflamed UC samples (FC +8.44, p = <10 for DEFAS, (FC +6.72, p = 4.16x10"®) for DEFAG.

In the acute and chronically inflamed UC biopsies there was marked upregulation of DEFAS and DEFA6

expression throughout the ascending, descending and sigmoid colon (Table 6).
Matrix metalloproteinases 3 and 7.

Increased expression of MMP3 and MMP7 was observed in the acutely and chronically inflamed UC
biopsies when compared to the non- inflamed UC biopsies- sigmoid colon inflamed v non- inflamed UC

samples MMP3 (FC +8.15, p = 2.3x10™*) and MMP7 (FC +5.53, p = 1.0x10%) (Figure 3).

In Figure 3, the expression of each array sample is plotted against the Agilent universal reference. Each
endoscopic biopsy has been separated by patient status, biopsy inflammation status and anatomical
location. The mean expression levels for each anatomical location are linked in blue. Increased
expression of MMP3 (panel A) and MMP7 (B) was observed in the acutely and chronically inflamed UC
biopsies when compared to the non inflamed UC biopsies- sigmoid colon inflamed v non inflamed UC
samples MMP3 (FC +8.15, p = 2.3x10™’) and MMP7 (FC +5.53, p = 1.0x10*). In contrast when the
inflamed and non- inflamed control samples were analysed, a decrease in the expression levels of MMP3
and MMP7 in the inflamed control biopsies was observed (FC -1.62, p = 0.012 and FC -2.0, p = 0.0002

respectively).

ATP- binding cassette (ABC) transporter family and the Xenobiotic- transcription regulators. To further
investigate this gene family, expression patterns from probes representing 48 transcriptional genes and
their key mediators (PXR, FXR, LXR and CAR) were analysed. When these genes were compared in all
the UC and control biopsies, 7 genes were found to significantly down regulated in the UC samples when

compared to the control samples- ABCA1 (p=0.01), ABCAS8 (p= 0.0064), ABCBI1 (p= 0.0091), ABCC6
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(p=0.0050), ABCB7 (p= 0.0068), ABCF1 (p=0.0005) and ABCF2 (p<0.00001). Only one probe
representing ABCB2 was significantly upregulated in UC (p= 0.0048).

A number of ABC genes were found to be down-regulated in IBD patients as compared to normal
patients (data not shown). The changes observed in ABCB1 expression appeared to be primarily driven
by the inflamed UC biopsies which were significantly downregulated when compared to the non-
inflamed UC biopsies in the sigmoid colon (FC -1.82, p= 5.6x10°)(Table 6). Of interest, no difference in
the expression of PXR between UC and controls was observed in any of the analysis including disease

location and activity.

RTPCR Analysis. In the case of 8 genes implicated by microarray expression results, confirmatory real
time PCR analysis using 10 healthy control colon sigmoid biopsies with normal histology, 9 quiescent
UC sigmoid biopsies and 11 UC sigmoid biopsies with an acute (6 biopsies) or chronic (5 biopsies)
inflammatory cell infiltrate was undertaken. Increased SAA1 expression in the inflamed UC sigmoid
colon biopsies compared to the normal control sigmoid colon biopsies and the non-inflamed UC sigmoid
colon biopsies (p = 0.041 and p = 0.044 respectively) was observed. Elevated IL-8 expression was also
confirmed in the inflamed UC sigmoid biopsies when compared to the control sigmoid biopsies (p =
0.031) and a trend was observed towards there being higher 11.-8 expression in the inflamed UC sigmoid

colon biopsies when compared to the non-inflamed UC biopsies (p = 0.089) (Figure 4).

Figure 4 shows the real time PCR expression data comparing expression in 10 healthy control sigmoid
biopsies with normal histology, 9 quiescent UC sigmoid biopsies and 11 UC sigmoid biopsies with an
acute or chronic inflammatory cell infiltrate. Expression of SAA1 (A), IL-8 (B), defensin alpha 5 (C) and
defensin alpha (D) were compared between the control and the inflamed and non-inflamed UC biopsies.

Standard error bars are illustrated in green in each graph.

Increased expression of DEFA5 and DEFAG in the inflamed UC sigmoid colon biopsies when compared
to the non- inflamed UC sigmoid colon biopsies (p = 0.0008 and p = 0.0005 respectively) and the control
sigmoid colon biopsies (p = 0.0002 and p = 0.0001 respectively) was observed (Figure 4). Increased
expression in the inflamed UC sigmoid colon biopsies when compared to the non inflamed UC sigmoid
colon biopsies was also observed when MMP7, (p = 0.0005), S100A8, (p = 0.0029) and TLR4, (p =
0.019) were examined (Figure 5).

Figure 5 shows the real time PCR expression data comparing expression in 10 healthy control sigmoid
biopsies with normal histology, 9 quiescent UC sigmoid biopsies and 11 UC sigmoid biopsies with an
acute or chronic inflammatory cell infiltrate. Expression of MMP3 (A), MMP7 (B), S100A8 (C) and

TLR4 (D) were compared between the different patient groups. Standard error bars are illustrated in
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green in each graph. No significant change in MMP3 expression was observed when the inflamed, non-

inflamed UC sigmoid colon biopsies and the control sigmoid colon biopsies were analysed.
In- Situ Hybridization and Immunohistochemistry.

To further investigate the cellular localization of the excess DEFAS& 6 expression in the colon of
patients with UC, in- situ hybridization and immunohistochemistry was undertaken in a cohort of

biopsies of patients with UC and controls (Figures 6 and 7).

Figure 6 shows the in- situ hybridization of the terminal ileal biopsies for DEFAS showed strong
hybridization in the basal crypts consistent with Paneth cell location. In the upper panel terminal ileum
(TI), the antisense probe shows strong hybridization in the basal crypts consistent with Paneth cell
location. In the lower panel terminal ileum (TT), no significant hybridization was observed with sense
control probe. Panel A shows the sigmoid colon biopsy of a non- inflamed control patient. Panels B,C, &
D show strong, multifocal hybridization in the basal crypt region of UC sigmoid colon biopsies consistent
with Paneth cell metaplasia. In the UC biopsies taken from the sigmoid colon strong, multifocal
hybridization in the basal crypt region of these biopsies was observed and this would be consistent with

Paneth cell metaplasia. This was not observed in the non- inflamed control biopsies.

Figure 7 shows the in- situ hybridization of the terminal ileal biopsies for DEFA6. In panel A, terminal
ileum immunohistochemistry shows positive staining in the basal crypts consistent with Paneth cell
location. In panels B & C, no significant staining was observed in the non- inflamed control patients. In
panels D, E, & F, strong, multifocal staining in the basal crypt region of UC sigmoid colon biopsies
consistent with Paneth cell metaplasia. Immunohistochemistry for DEFA6 confirmed that in the sigmoid
colon UC biopsies, staining was observed in the basal crypt region of these biopsies consistent with

Paneth cell metaplasia. Again, this was not observed in the non- inflamed control biopsies (Figure 7).

Expression of Genes within the IBD2 Locus. Using the markers defining the IBD2 locus we
identified 526 Agilent probes representing genes or expressed sequence tags within this locus on
chromosome 12. 12 probes had a greater or less than 1.5 fold change in expression with p <0.01
when expression of acute and chronically inflamed UC sigmoid colon biopsies were compared

to non- inflamed UC sigmoid colon biopsies (Table 7).
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Table 7
Agilent Probe Gene Symbol UC sigmoid inflamed

(35 biopsies) v non- p value

inflamed (25) fold

change
A 23 P98876 SLC39A5 -1.52855 1.36x107
A 24 P647146  HDACTA 1.53876 3.15x107'
A 24 P941773  DKFZP586A0522 227306 2.31x10™"
A 24 P945113  ACVRLI 1.57956 6.33x10°
A 23 P128230  NR4Al 1.81844 0.00005
A 23 P331098 KS5B 2.3845 0.0004
A 24 P246636 A 24 P246636 -1.69754 7.06x107
A 23 P2233 SILV 1.51557 9.07x107
A 23 P105251  GLI -1.54447 7.73x107
A 32 P3783 HMGA2 -1.94107 2.37x10°
A 23 P162300  IRAK3 1.7382 3.11x10°™"°
A_32 P83256 IRAKM 1.70847 4.56x10™°

Analysis of the 526 expression probes located within the IBD2 locus identified 12 probes that were
significantly differentially regulated when the inflamed UC sigmoid colon biopsies were compared to the

non- inflamed UC sigmoid colon biopsies.

Table 3A (provided above) lists those genes from the IBD2 locus on chromosome 12 that were found to

be up-regulated in IBD patients as compared to normal patients.

Table 3B (provided above) lists those genes from the IBD2 locus on chromosome 12 that were found to

be down-regulated in IBD patients as compared to normal patients.

Interesting candidate genes that were differentially regulated in the inflamed UC sigmoid samples
included keratin 5B (FC +2.38, p = 0.0004), MMP19 (FC +1.95, p = 0.0084), GLI 1(FC -1.54, p =
7.3x10”), interleukin-1 receptor-associated kinase 3 (FC +1.74, p = 3.1x10™") and interleukin-1 receptor-
associated kinase M (FC +1.71, p=0.0014).

When the acute inflammatory signal was removed and non- inflamed UC sigmoid biopsies and non-
inflamed control sigmoid biopsies were compared, no sequences had a fold change greater or less than
1.5. However, notably downregulated genes included tubulin alpha 5 (FC -1.32, p = 9.0x10®) and tubulin
alpha 6 (FC -1.45, p = 1.2x107), molecules involved in the microtubule cytoskeleton and barrier integrity

of the bowel.

Expression of Genes within the IBDS Locus. Agilent probes representing 11 genes within the with IBDS

locus were identified and compared in healthy control, non- inflamed and inflamed UC biopsies (Table
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8). Table 8 shows the fold changes in expression of genes within the IBD5 locus comparing controls and
patients with UC, who have been stratified for the degree of inflammation observed in their sigmoid
biopsies. Significant down regulation of the organic cation transporters SLC22A4 and SLC22A5 was

observed when inflamed UC sigmoid biopsies were compared to non-inflamed UC sigmoid biopsies.
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Table 3A (provided above) lists those genes from the IBD5 locus on chromosome 5 that were found to be

up-regulated.

Non significant, but consistent fold increases in expression were observed when IRF1 and PDLIM4
expression was compared in inflamed and non-inflamed UC sigmoid colon biopsies, (FC +1.12, p =

2.9x10°® and FC +1.14, p = 0.00039, respectively).

Table 3B (provided above) lists those genes from the IBD5 locus on chromosome 5 that were found to be
down-regulated in IBD patients as compared to normal patients. SLC22A5 (OCTN2) was downregulated
in UC biopsies compared to controls (FC -1.26 p = 3.37x10°°) and when inflamed UC sigmoid colon
biopsies were compared to non- inflamed UC sigmoid colon biopsies (FC -1.50, p = 2.2x10°).
Expression of SLC22A4 (OCTN1) was also downregulated in inflamed UC sigmoid colon biopsies
compared to non- inflamed UC sigmoid colon biopsies (FC -1.79, p = 1.5x10”), however when all UC

biopsies were compared to controls, no change was observed (FC-1.18, p=0.11).

Gene Expression and Disease Activity. Sigmoid colon biopsies from newly diagnosed UC patients who
were undergoing endoscopy (8 biopsies) and sigmoid biopsies from patients with established active UC
(18 biopsies) were compared. In the newly diagnosed UC sigmoid biopsies, 861 sequences were
upregulated with a fold change of greater than 1.5 and p < 0.01, and 373 sequences were downregulated

with a fold change of less than 1.5 and p < 0.01 (data not shown).

The 3 most upregulated genes in the newly diagnosed patients were Selectin E (FC +10.95, p = 1.8x10°),
CCL19 (FC +7.42, p = 4.7x10"") and 1L-8 (FC +7.32, p = 2.9x107), and down regulated genes included
S100P (FC -6.4, p =2.0x10").

Sigmoid colon biopsies from patients from UC patients with a simple clinical colitis activity index
(SCCALI) of more than 2 (27 biopsies) were compared to sigmoid colon biopsies from UC patients with a
SCCAI of 2 or less (30 biopsies). 813 sequences were upregulated and 444 sequences were
downregulated. Among the most upregulated genes were those that were involved in the acute
inflammatory response IL-8 (FC +8.86, p = 4.4x1 0%, MMP3 (FC +6.5, p=3.2x1 07"%), MMP7 (FC +5.3,
p = 3.4x10?") and DEFA6 (FC +4.5, p = 2.7x10™'?). Down regulated genes included UGT2B15 (FC -4.5,
p = 0.0013), UGT2B17 (FC -2.8, p = 0.0059) and UGT2B10 (FC -2.2, p = 0.0038), all members of the

UGT family which are involved in cellular detoxification and excretion.

Table 3A (provided above) lists additional genes identified in the present study observed to be up-
regulated in UC patients as compared to normal patients, while Table 3B (provided above) lists additional
genes identified in the present study observed to be down-regulated in UC patients as compared to

normal patients.
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DISCUSSION

The present study represents the most rigorous microarray analysis yet reported comparing intestinal gene
expression in patients with UC, with healthy controls as well as in patients with other causes of colonic
inflammation. The data provide important information on anatomical pattern of gene expression in the
healthy colon, with intriguing differences in the right and left colon. Moreover, strong evidence for
dysregulated gene expression characteristic of UC has been provided and overall these data provide
valuable insight into gene expression in normal physiological homeostasis and during the pathological

process of UC.

The strengths of this data set are the size of the study undertaken, the meticulous assessment of disease
phenotype, the documenting of anatomical location for each biopsy and the avoidance of confounding
effects due to pooling of samples. Thereby, we have been able to remove a considerable amount of
background variability that has hampered previous studies. (Marshall E. Science 2004;306:630-631;
loannidis JP. Lancet 2005;365:454-455).

Moreover, the present study has addressed the potentially critical confounding effect of the strength of
the non- specific acute inflammatory signature. Quiescent biopsies from patients with UC and controls
were compared and from these analysis we were able to gain valuable insight into the pathogenesis of
UC. In addition, the present study provided access to a proportion of patients with newly diagnosed
disease, overcoming treatment related alterations in gene expression. A further strength of our study has
been the fact that real time PCR analysis consistently confirmed the .signiﬁcant changes of in expression
in all but one of the candidate genes of interest, strongly validating the microarray data and increasing

substantially the confidence associated with the interpretation of the data.

This is the first microarray study to show a gradient in expression of a number of genes along the healthy
adult colon. These results contrast with data from Costello and colleagues where no significant
differences in expression patterns were observed when comparing biopsies from caecum, transverse
colon, descending colon and sigmoid colon (Costello CM, et al. PLoS Med 2005;2:¢199). The observed
differences in these data sets may be explained by our analysis looking only at non- inflamed control

samples where as Costello investigated control and diseased patients.

Genes involved in developmental pathways - the HOX family and the hedgehog signaling pathway
appeared to be the most differentially regulated along the anatomical length of the healthy colon.
HOXAI13 has been shown play a crucial role in the development of the tail gut and mutations in the gene
result in urogenital abnormalities, (De Santa et. al. Development. 2002;129:551-561) and interestingly it
has been shown that HOXB13 expression is down regulated in colorectal tumours from the distal left

colon. (Jung et. al. Br J Cancer. 2005;92:2233-2239)
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The hedgehog signaling pathway is also crucial to the normal growth and development of the human
gastrointestinal system and a number of congenital diseases that affect the gut are due to mutations in
genes involved in this pathway. (Lees et. al. Gastroenterology. 2005;129:1696-1710) GLI-1 is one of the
major effector molecules of the hedgehog signaling pathway and the GLI-1 gene lies within the IBD2
locus, an area that has previously been shown to be associated with UC. (Parkes et. al. Am J Hum Genet.
2000;67:1605-1610; Satsangi, et. al, Nat. Genet. 1996;14:199-202) Data from the present study would
also suggest that GLI-1 is downregulated in inflamed UC biopsies compared to non inflamed biopsies
from patients with UC. Recent data from our unit has shown a strong association between mutations in

the GLI-1 gene and UC. (Lees et. al. Gastroenterology. 2006;130:A52)

Further recent data published by Varnat and colleagues have suggested that PPARP negatively regulates
Paneth cell differentiation by downregulating the expression of Indian hedgehog, another of the major
effector molecules in the hedgehog signaling pathway. (Varnat et. al. Gastroenterology. 2006;131:538-
553) Our data have shown upregulation of the alpha defensins 5 and 6 in the colon of patients with
inflamed UC compared to non-inflamed biopsies from patients with UC and controls, and
immunohistochemistry and in-situ hybridization have shown that this is largely mediated by Paneth cell
metaplasia. It is intriguing to speculate that in patients with UC, further as yet undetermined defects in
the Hedgehog signaling pathway may result in unregulated Paneth cell differentiation, Paneth cell

metaplasia, increased alpha defensin 5 and 6 expression, and mucosal inflammation.

Indeed among the most stimulating observations in the present study were the data showing the
upregulation of the alpha defensins 5 and 6 in patients with UC. Alpha defensins 5 and 6 are small
cationic proteins that are part of the innate immune response and they have potent antimicrobial
properties against gram positive and gram negative bacteria.  (Ouellette AJ. Springer Semin
Immunopathol. 2005;27:133-146) They are stored as pro-molecules in Paneth cells which in the healthy
colon are largely restricted to the terminal ileum and on release into the mucosa they are cleaved by

trypsin to the active antimicrobial peptide. (Ghosh et.al. Nat Immunol. 2002;3:583-590)

In our data set, high levels of alpha defensin expression were observed in the terminal ileal biopsies of
non-inflamed controls and patients with UC. Levels of expression in the control patients and patients
with quiescent UC fell as the location that the biopsies were retrieved from became more distal in the
colon — ascending colon, descending colon and sigmoid colon. However, in the inflamed UC biopsies
increased expression of both alpha defensins 5 and 6 was observed at each anatomical location that was
biopsied. Lawrance and colleagues also noted the defensins alpha 5 and 6 were upregulated in patients
with UC compared to controls, (Lawrance et. al. Hum Mol Genet. 2001;10:445-456) although, RNA was
extracted from surgical resections and no details about the anatomical location of these specimens were

given.
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Recent data examining the expression of the alpha defensins 5 and 6 in patients with CD in the terminal
ileum would suggest that expression levels are reduced irrespective of the degree of inflammation when
compared to control terminal ileal tissue and this may be responsible for the terminal ileal phenotype
observed in CD. (Wehkamp et. al. Proc Natl Acad Sci U S A. 2005;102:18129-18134) Whether the
observed increase in alpha defensin 5 and 6 expression in our data set is a primary phenomenon related to
disease pathogenesis, or whether it is secondary phenomenon protecting a previously damaged epithelial
surface to microbial invasion may be resolved by looking for critical variants within these genes that are

associated with disease susceptibility and altered function of these peptides.

It is of interest that many but not all of our results are broadly in line with two of the landmark microarray
papers in IBD. Consistent with data from Lawrance and colleagues (Lawrance et. al. Hum Mol Genet.
2001;10:445-456) we have shown upregulation of SI00A8 & A9 and the alpha defensins 5 & 6 in UC.
However, no overlap was observed in the differentially expressed probes in the IBD2 locus in the present
study and in that of Lawrance. Dieckgraefe and colleagues (Dieckgraefe et.al. Physiol Genomics.
2000;4:1-11) observed upregulation of a number of the MMP genes, consistent with our data and
interestingly members of the REG family were shown to be upregulated in the colon of patients with UC,

probably as a result of Paneth cell metaplasia.

The downregulation of ABCBI1 in our dataset is of significant interest, and consistent with earlier
microarray data from Langman, Dieckgraefe and Lawrance and colleagues. (Dieckgraefe et.al. Physiol
Genomics. 2000;4:1-11; Lawrance et. al. Hum Mol Genet. 2001;10:445-456; Langmann et. al.
Gastroenterology. 2004;127:26-40) In addition to this, we have observed that the expression in ABCBI
displayed a decreasing gradient, with gene expression lowest in the sigmoid colon in UC. This pattern of
expression is perhaps consistent with the hypothesis associating loss-of-function of P-glycoprotein (gene
product of ABCB1) in UC, and in line with the clinical presentation of UC. The current data illustrate the
importance of ABCB! in the disease pathogenesis of UC, as highlighted in recent genetic and animal
functional data. (Moodie et. al. Glucocorticoid access and action in the rat colon: expression and
regulation of multidrug resistance la gene (mdrla), glucocorticoid receptor (GR), mineralocorticoid

receptor (MR) and 11-beta-hydroxysteroid dehydrogenase type 2 (11BHDS2). 197 ed. 2003)

ABCBI1 encodes P-glycoprotein 170, an efflux epithelial transporter involved in gut barrier defence and
xenobiotic metabolism. It is pertinent that when the entire class of proteins sharing homology with
ABCBI1 were analyzed, a further 6 out of 48 genes (12.5%) of the ABC transporters were significantly

dysregulated in UC; suggesting an important role in this class of protein in the aetiopathogenesis of UC.

In contrast to data produced by Langmann we did not observe any changes in expression of the
transcriptional regulator Pregnane-X receptor. These negative data are consistent with genetic studies

carried out in the IBD population in Edinburgh- using a haplotype tagging approach, there was an
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association between the ABCB1 gene and UC , (Ho et. al. Hum Mol Genet. 2006;15:797-805) but no
association between the Pregnane- X receptor and UC. (Ho GT et. al. Gut. 2006;55:1676-1677) Aspects
of study design may explain the differences observed in this context between our data and those of
Langmann and colleagues, as our analysis took in to consideration the inflammation status of the biopsies
and anatomical location. In our data set we did not pool samples, thus carrying out a large number of
microarrays, where as Langmann and colleagues pooled terminal ileal and colon biopsies and this

difference in methodology may also account for the different results.

The matrix metalloproteinases (MMPs) comprise of a family of greater than 23 zinc-dependent enzymes
that are end stage effecter molecules involved in the degradation of extra cellular matrix components
during morphogenesis and tissue remodeling. (Brinckerhoff et. al. Nat Rev Mol Cell Biol. 2002;3:207-
214) Consistent with our data, previous studies in patients with IBD have shown a marked increase in
expression of MMP3 in the inflamed biopsies when compared to non inflamed biopsies and control
biopsies. (Heuschkel et. al. Gut. 2000;47:57-62; von LBet. al. Gut. 2000;47:63-73) Data for MMP3 -/-
mice have also demonstrated delayed clearance of bacteria, a compensatory increase in MMP7 and
reduced CD4™ T lymphocyte recruitment to the lamina propria. (Li et. al. J Immunol. 2004;173:5171-
5179) Furthermore, recent data have also shown a proinflammatory effect of MMP3 mediated through
CXCL7 causing dose dependant neutrphil recruitment in colonic cell lines. (Kruidenier et. al.

Gastroenterology. 2006;130:127-136)

In our data set we observed a decrease in MMP3 expression in our inflamed controls compared to our
non-inflamed controls suggesting that the changes observed in MMP3 and MMP7 expression in UC may
be disease specific. Transmission disequilibrium testing of the SA variant of MMP3 in the German
population showed an association with CD and not UC that was not replicated in the English population.

(Pender et. al. ] Med Genet. 2004;41:e112)

We have also used this dataset to analyse the relative expression of genes mapping to susceptibility loci
implicated by genome wide analysis, notably within IBD2 and IBD5. The present data will be of use in
gene identification, complementing results of fine-mapping studies, and genome- wide case- control
studies currently underway. In this context it is of considerable interest to review our data concerning the
IBDS5 locus which spans a cytokine cluster containing a number of attractive candidate genes was initially
discovered by genome wide scanning in 2000. (Rioux et. al. Am J Hum Genet. 2000;66:1863-1870; Ma
et. al. Inflamm Bowel Dis. 1999;5:271-278) The tight linkage disequilibrium spanning the IBDS linkage
interval, has limited previous genetic studies, and these have not been sufficiently powered to identify the
susceptibility gene within this region. (Waller, et. al. Gut. 2006;55:809-814; Fisher et. al. Hum Mutat.
2006;27:778-785; Noble et. al. Gastroenterology. 2005;129:1854-1864)
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Downregulation of the positional candidate gene encoding the organic cation transporter SLC22A5
(OCTN2) was observed when UC biopsies were compared to control biopsies and in both SL.C22A4
(OCTNI1) and SLC22A5 down regulation was observed in the inflamed UC sigmoid colon biopsies
compared to non-inflamed sigmoid biopsies. These provocative data would suggest that decreased
expression of these genes may after all be involved in the pathogenesis of UC, and these data thereby
may sustain interest in these genes. Peltekova and colleagues suggested that two variants in these genes-
SLC22A4 (1672C—T) and the SLC22AS5 variant (-207G—C) conferred disease susceptibility to CD,
(Peltekova et. al. Nat Genet. 2004;36:471-475) however, when expression was compared in the small
number of patients in this study who had been genotyped for these mutations no change in expression
was observed between wild type and TC homozygote patients (data not shown). Expression of IRF-1 and
PDL.IM4, both plausible candidates within IBDS was also dysregulated, emphasizing the uncertainties
pertaining to this locus at present. Within the IBD2 locus, a series of dysregulated genes were identified

in the present dataset, of which only GLI 1 has been subjected to detailed mutation analysis.

In conclusion these data have rigorously characterized expression of the whole genome in the terminal
ileum and colon of patients which UC and controls. The studies provide new insights into regional
variation of gene expression in the healthy colon, and also considerably extend previous studies in UC.
These data identify a number of key regulators of intestinal inflammation, notably the alpha defensin

family, hedgehog signaling molecules, and matrix metalloproteinases.

Example 3 - Immunohistochemistry

DefA6 Expression in IBD Biopsies.

Defensin alpha 6 is normally expressed by Paneth cells in the small intestine crypt epithelium and not in
colon epithelial cells. We had observed increased DefA6 expression at the RNA level in ulcerative colitis
and Crohn's disease patients using Agilent microarray and in tagman on biopsy lysates. This experiment

evaluated if increased DefA6 protein expression could be seen in formalin fixed colon biopsies.

Our studies show, as expected, that there was no DefA6 staining in colon biopsies from non-IBD control
patients with no histologic evidence of inflammation. We also evaluated one non-IBD control patient
with a diagnosis of microscopic colitis. In that patient, DefA6 was present in sigmoid colon crypt

épithelial cells.

In ulcerative colitis patients, 21 patients had scattered or clustered DefA6 staining in crypt epithelial cells
of the sigmoid colon, descending colon, transverse colon, or rectum. Twenty of 21 positive patients had
histologic evidence of chronic or chronic-active inflammation in their biopsy tissue. The remaining
patient had predominantly acute (neutrophilic) inflammation. No patients with positive DefA6 staining

in the colon had uninflamed biopsies.
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There were 18 ulcerative colitis patients with no evidence of DefA6 staining in colon epithelium. The
majority of these patients (10) had no histologic evidence of inflammation in the biopsy tissue. Six of the
remaining patients had predominantly neutrophilic inflammation (acute inflammation) and two had

chronic/chronic-active inflammation.

In summary, DefA6 expression in ulcerative colitis appears to correlated with the local inflammation
status observed in the biopsy. None of the uninflamed biopsies had DefA6 staining. In addition, patients
with chronic or chronic-active inflammation were more likely to have positive DefA6 staining than

patients with acute inflammation.

Experimental Design: The scoring of inflammation status was based on inflammatory cell type
predominance: neutrophil predominance = acute inflammation, neutrophils and mononuclear

inflammatory cells = chronic active; and predominantly mononuclear inflammatory cells = chronic.

Table 9 shows the histologic findings. The expression of DefA6 is shown as “-, “+”, or “++” and the

corresponding inflammation score is provided in some cases.
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Table 9
Patient HP # Tissue DefA6 Inflammation status

115 HP-19891 | sigmoid + microscopic colitis
119 HP-19893 | descending -
122 HP-19898 | sigmoid -
124 HP-19899 | sigmoid -
125 HP-19900 | sigmoid NA this is a section of terminal ileum
125 HP-19901 | sigmoid -
130 HP-19905 | rectum -
131 HP-19906 | sigmoid -
135 HP-19908 | sigmoid -
136 HP-19909 | sigmoid -
222 HP-19912 | rectum + chronic active
223 HP-19914 | sigmoid + chronic
224 HP-19916 | sigmoid + minimal chronic active
225 HP-19919 | sigmoid - no inflammation
226 HP-19920 | descending - no inflammation
227 HP-19922 | sigmoid + minimal chronic active
230 HP-19924 | sigmoid - no inflammation
230 HP-19925 | rectum - no inflammation
231 HP-19926 | descending - acute inflammation
233 HP-19927 | sigmoid - no inflammation
234 HP-19928 | descending - minimal chronic active HP
235 HP-19929 | rectum - acute inflammation
238 HP-19930 | sigmoid + chronic active
239 HP-19932 | rectum + minimal chronic
240 HP-19933 | rectum - minimal acute
241 HP-19934 | rectum - no inflammation
244 HP-19935 | sigmoid - no inflammation
246 HP-19936 | sigmoid + minimal chronic
247 HP-19937 | rectum + minimal chronic
248 HP-19938 | rectum + minimal chronic
249 HP-19939 | rectum + chronic active
250 HP-19940 | sigmoid + chronic active
251 HP-19941 | rectum + chronic active
253 HP-19942 | sigmoid + chronic active
255 HP-19943 | sigmoid NA fragmented section
256 HP-19944 | sigmoid + chronic active
257 HP-19947 | rectum ++ chronic active
258 HP-19948 | rectum + chronic
259 HP-19949 | sigmoid ++ chronic active
260 HP-19950 | sigmoid + chronic active
261 HP-19951 | sigmoid - mild acute
262 HP-19952 | sigmoid - acute inflammation
262 HP-19953 | rectum - no inflammation
263 HP-19954 | rectum - no inflammation
265 HP-19955 | sigmoid + chronic active
266 HP-19956 | rectum + acute inflammation
267 HP-19957 | transverse ++ Chronic active
270 HP-19958 | rectum - Chronic active
245 HP-19965 | sigmoid - no inflammation
245 HP-19966 | rectum - acute inflammation
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Example 4 — Analysis of Germline GLI1 Variation

Ulcerative colitis (UC) and Crohn’s disease (CD) are polygenic chronic inflammatory bowel diseases
(IBD) of high prevalence that are associated with considerable morbidity. The hedgehog (HH) signalling
pathway plays vital roles in gastrointestinal tract development, homeostasis and malignancy. We
identified a germline variation in GLII (within the IBD2 linkage region, 12q13) in patients with IBD.
Since this [BD-associated variant encodes a GLI1 protein with reduced function, we tested whether mice
with reduced Glil activity are susceptible to chemically induced colitis. Using a gene-wide haplotype-
tagging approach, germline GLI] variation was examined in three independent populations of IBD
patients and healthy controls from Northern Europe (Scotland, England and Sweden) totalling over 5000
individuals. On log-likelihood analysis, GLII was associated with IBD, predominantly UC, in Scotland
and England (p<0.0001). A non-synonymous SNP (rs2228226C—@G), in exon 12 of GLII (Q1100E) was
strongly implicated, with pooled odds ratio of 1.194 (C.1.=1.09-1.31, p=0.0002). GLII variants were
tested in vitro for transcriptional activity in luciferase assays. Q1 100E falls within a conserved motif near
the C-terminus of GLII; the variant GLI protein exhibited reduced transactivation function in vitro. In
complementary expression studies, we noted the colonic HH response, including GLI1, PTCH and HHIP,
to be down-regulated in patients with UC. Finally, G/il+/~- mice were tested for susceptibility to DSS-
induced colitis. Clinical response, histology and expression of inflammatory cytokines were recorded.
Glil+/- mice rapidly developed severe intestinal inflammation, with considerable morbidity and
mortality compared with wild-type. Local myeloid cells were shown to be direct targets of HH signals
and cytokine expression studies revealed robust up-regulation of IL-12, IL-17 and IL-23 in this model.
HH signalling through GLII is required for proper modulation of the intestinal response to acute
inflammatory challenge. Reduced GLII function predisposes to IBD pathogenesis, suggesting novel

therapeutic avenues.

Ulcerative colitis (UC; MIM 191390) and Crohn’s disease (CD; MIM 266600) are chronic, relapsing,
inflammatory bowel diseases (IBD) of high prevalence (200-400 cases per 100,000 in N Europe and N
America [Loftus EV, Jr. (2004) Gastroenterology 126: 1504-1517]) and are associated with considerable
morbidity. Precise aetio-pathogenetic mechanisms are not understood but several lines of evidence
implicate the central importance of a dysregulated host response to intestinal bacteria [Xavier RJ,
Podolsky DK (2007) Nature 448: 427-434]. Epidemiological data, detailed molecular studies, and recent
genome-wide association studies strongly suggest that UC and CD are related polygenic diseases that
share some susceptibility loci (IL-23R, IL-12B, and NKX2.3 [Wellcome Trust Case Control Consortium
(2007) Nature 447: 661-678; Duerr et al. (2006) Science 314: 1461-1463; Parkes et al. (2007) Nat Genet
Jul;39(7):830-2. Epub 2007 Jun 6]), but differ at others: NOD2, ATG16L1 and IRGM are specific CD
genes; the ECM1 locus is associated with UC [Parkes et al. (2007) Nat Genet Jul;39(7):830-2. Epub 2007
Jun 6; Fisher et al. (2008). Nat Genet 40(6):710-2. Epub 2008 Apr 27; Hampe et al. (2007) Nat Genet 39:
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207-211; Hugot et al. (2001). Nature 411: 599-603; Ogura Y et al. (2001). Nature 411: 603-606]. The
IBD2 locus (OMIM 601458) on chromosome 12q13 was first identified in a UK genome-wide scan (peak
LOD score 5.47 at D12583) [Satsangi et al. (1996). Nat Genet 14: 199-202] involving both UC and CD
patients. Later studies showed that IBD2 contributes significantly to UC, notably extensive disease, but
perhaps in a more minor way to CD susceptibility [Achkar et al. (2006). Am J Gastroenterol 101: 572-
580; Parkes M et al. (2000) Am J Hum Genet 67: 1605-1610]. A strong candidate gene that maps to the
IBD?2 locus is GLI1, one of three related GLI transcription factors that transduce secreted hedgehog (HH)
signals. HH signalling is key in gut development, homeostasis and malignancy, but has not been
carefully studied in IBD [Lees et al. (2005) Gastroenterology 129: 1696-1710]. In developing intestine,
Sonic (SHH) and Indian Hedgehog (IHH) provide a paracrine signal from epithelium to the mesenchymal
receptor patched (PTCH). PTCH controls HH signal transduction through the membrane protein
smoothened (SMO) and zinc finger transcription factors GLI1, GLI2, and GLI3 to direct tissue pattern
and cell fate [Madison et al. (2005) Development 132: 279-289]. Chronic injury, inflammation and
repair are critical aspects of IBD, and thus it is pertinent that the HH pathway is centrally involved in
these processes in several other tissues, including muscle [Pola et al. (2003) Circulation 108: 479-485],
liver [Jung et al. (2008) Gastroenterology 134: 1532-1543; Omenetti et al. (2008) Gut May;134(5):1532-
43. Epub 2008 Feb 14.], and lung [Stewart et al. (2003) J Pathol 199: 488-495; Watkins et al. (2003)
Nature 422: 313-317]. Indeed, HH signalling may play a central role in the inflammatory response since
SHH is critical for T lymphocyte development [El Andaloussi et al. (2006). Nat Immunol 7: 418-426],
adult human CD4+ T cell activation [Lowrey et al. (2002) J Immunol 169: 1869-1875; Stewart et al.
(2002). J Immunol 169: 5451-5457], and myeloid cell maturation in the spleen [Varas et al., (2008) J
Leukoc Biol Jun;83(6):1476-83. Epub 2008 Mar 11]. Dysregulation of components of the HH pathway
has also been noted in inflammatory diseases of the gut, including Barrett’s esophagus, chronic gastritis
and IBD [Nielsen et al., (2004) Lab Invest 84: 1631-1642]. Using microarray gene expression analyses
of colonoscopic biopsies, we recently demonstrated that GLI1 is downregulated in the intestinal mucosa
in inflamed UC compared with non-inflamed samples [Noble et al. (2008) Gut. Oct;57(10):1398-405.
Epub 2008 Jun 3]. To further explore the possible association between GLI1 and IBD susceptibility, we
examined haplotype variation at the GLI/ locus in several Northern European populations using a gene-
wide haplotype-tagging approach. We identified a significant association with IBD strongly implicating
a non-synonymous SNP in the C-terminal region of GLI1. Functional analysis of the associated variant
in vitro demonstrated a 50% reduction in GLII transcriptional activation, evidence that this may be a
functional variant increasing disease risk. These findings together led us to hypothesize that a reduced
dosage of functional GLI1 protein might play an important role in colonic inflammation. To test this
directly, we challenged G/i/+/- mice and their wild type (WT) littermates with dextran sodium sulphate
(DSS) to induce acute intestinal inflammation. G/i/+/- mice rapidly developed severe colitis, suggesting

that functional Glil activity is crucial to response to inflammatory stimuli in mouse and man.
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Subjects and Samples. Table 10 provides detailed demographics and phenotypic data on Scottish and

Cambridge IBD population. (HC — healthy control; CD — Crohn’s disease; UC — ulcerative colitis; IC —

indeterminate colitis.

Table 10

Scottish Panel

Cambridge Panel

Total number

2183
(1374 HC; 474 UC; 335 CD)

2337
(589 HC; 928 UC; 737 CD; 83 IC)

Sex - % male

HC 48.7%; UC 52.0%;
CD 39.6%

HC 45.0%; UC 52.6%;
CD 37.0%

Median age at diagnosis/
recruitment -years (IQR)

HC 50.0 (43.0-55.0)
UC 34.1 (25.2-49.9)
CD 27.8 (20.8-41.1)

HC 60.0 (53.0-69.0)
UC 36.7 (26.84-50.35)
CD 26.1 (20.3-37.2)

CD location

Terminal ileum (L1) 38.4% 31.8%
Colon (L2) 36.5% 36.5%
Ileocolon (1.3) 25.1% 31.7%
UC location
Proctitis (E1) 17.3% 14.8%
Left-sided colitis (E2) 40.5% 34.1%
Extensive colitis (E3) 42 2% 51.1%
CD § year behaviour
Inflammatory (B1) 64.8% 52.3%
Stricturing (B2) 14.8% 35.2%
Penetrating (B3) 20.3% 12.5%
Perianal involvement (p) 17.4% 24.4%
Surgery CD CD 59.3% CD 52.0%
UC 18.5% UC 11.8%
Smoking at diagnosis of YES 40.7% YES 41.8%
CD NO 47.4% NO 45.0%
EX 11.9% EX 13.2%
Smoking at diagnosis of YES 19.0% YES 12.1%
ucC NO 49.5%
EX 31.5%

Genotyping. Scotland and Sweden: Genomic DNA was extracted from blood samples using a modified

salting-out technique as previously described, and Nucleon kits. Genotypes were derived using the
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Tagman system for allelic discrimination; the assays were available from Applied Biosystems as Tagman
SNP Genotyping Assays (7900HT sequence detection system; Applied Biosystems), except for SNPs
rs10783819, rs3809114, rs507562, rs542278, rs730560, rs1669296, rs775322 which were genotyped on
the Illumina platform. The accuracy of each Tagman assay was checked by repeat analysis in 5% of
cases, with 100% concordance. Genotype distributions in control populations were consistent with
Hardy-Weinberg Equilibrium (p>0.01) for all SNPs. Genotypes, in cases for the four tSNPs that could
not be derived by Tagman were obtained by direct sequencing. Cambridge: DNA was extracted using
Nucleon kits. Genotyping of CD cases and controls was performed using the Tagman biallelic
discrimination system using an ABI 7900HT analyser (Applied Biosystems). Genotyping of UC cases
was performed using a 1536 SNP Golden Gate bead array (Illumina). Concordance between platforms
was assessed by genotyping 92 UC cases for SNPs rs2228224 and rs2228226 with concordance rates of
100% and 97.9% respectively and no evidence of systematic bias between platforms. Genotype
distributions in case and control populations were consistent with Hardy-Weinberg Equilibrium (p>0.01)

for all SNPs.

Gene expression by microarray and QPCR. The cohort of patients used in the microarray studies
consisted of 67 patients with UC, 53 with CD and 31 healthy controls (HC). For demographics,
generation of microarray dataset and QPCR methodology [see Noble et al. (2008) Gut. Oct;57(10):1398-
405. Epub 2008 Jun 3].

Induction of DSS-induced colitis and histological analysis. Groups of two to four wild type
Glil+/lacZ or wild type littermate controls in mixed cages (on a C57BL/6 background) were
administered 3% DSS in drinking water for 4-6 days. The amount of DSS consumed was not
significantly different between WT and Glil+/- animals (data not shown). Glil+/- animals tended to
weigh more than their WT littermates (mean = 28g for Glil+/- animals and 24g for WT animals).
Therefore, DSS-treated weight matched WT C57BI1/6 animals (n= 4) were also tested along with Gli/+/-
animals and WT littermates. No differences were evident between WT littermates and weight matched
C57Bl/6. All animals were monitored daily for diarrhoea, bloody stool, and weight loss. Clinical scoring
was as follows: 0 = no symptoms, 1 = diarrthoea, 2 = bloody stool, 4 = severe rectal bleeding and
morbidity to the point of immobility/death. For histology, a segment of large intestine tissue of equal
length and location for all animals was fixed overnight in 4% paraformaldehyde, dehydrated, infiltrated
with paraffin, and sectioned at Sum. Slides were stained with hematoxylin/eosin and scored

histologically by a gastrointestinal pathologist (HA) blinded to the source of the tissue.

Protein Mutagenesis and Luciferase Assay GLI1 E1100 was amplified from Image Clone #3531657,
and cloned into pCMVTag2b. GLI1 Q1100 was obtained by inducing a point mutation using the
QuikChange II Site-Directed Mutagenesis Kit (Stratagene) following the manufacturer’s protocol.

Plasmids encoding 8xGli-Luciferase, m8x Gli-Luciferase (mutated Gli sites) and Gli2AN were gifts of
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Dr. Andrzej Dlugosz. 293T cells were plated in 12 well plates, transfected with 0.7pg/well transcription
factor, 0.4ug/well reporter plasmid, and 2ng/well pRL-TK Renilla (Promega) and analyzed for luciferase
expression 36 hours after transfection using the Dual-Luciferase Reporter Kit (Promega) following the
manufacturer’s protocol. Firefly luciferase expression was normalized by well to Renilla, and fold

changes were calculated by comparing to 8xGli-Luciferase transfected alone.

Cytokine Expression QPCR Whole colonic mRNA was collected using Trizol, followed by RNA clean-
up with DNase digestion using the RNeasy Mini Kit (Qiagen). ¢cDNA was synthesized using the iScript
cDNA synthesis kit (Biorad), and SybrGreen QPCR was performed on a Biorad iCycler machine.
Expression levels were normalized to GAPDH, and statistical analysis was performed using the Student’s

T-test.

Statistical analysis.  Haplotype frequencies of the tSNPs were inferred using the expectation-
maximization algorithm and these used to test whether haplotype frequencies were different in cases and
controls as implemented in the EH and PM programmes. The test statistic 2*(In(Lcase) + In(Lcontrol) —
In(Lcase/Lcontrol)), which has a x2 distribution with n-1 degrees of freedom (where n = number of
possible haplotypes) was calculated and empirical p values obtained by permuting the data 10,000 times.
Haplotypes were examined using the Haploview programme v3.2 (www.hapmap.org). Individual SNP
analysis was performed using x* or Fisher’s exact test, where appropriate, with twotailed p-values given
and odds ratios (OR) presented with 95% confidence intervals (C.I.). The meta-analysis of SNP
1s2228226 was performed using the Mantel-Haenszel method using a fixed effects model (R-software
package). Details for calculation of false positive report probability are provided in supplementary
methods. Expression profiles were analysed using Mann-Whitney U test and Kruskal-Wallis test,

assuming a non-parametric distribution of all datasets (GraphPad Prism 4, GraphPad Software Inc.).
RESULTS

Gene-wide variation in GLI] is associated with IBD and attributable to a nonsynonymous SNP

(rs2228226) in the Scottish population

Four multi-marker tagging single nucleotide polymorphisms (tSNPs; r>>0.8) were identified (rs3817474,
rs2228225, rs2228224, and rs2228226) to describe haplotypic variation of GLII, detecting haplotypes of
a frequency >1%. We genotyped these 4 tSNPs in a Scottish IBD population consisting of 474 UC and
335 CD cases, and 1364 well-matched healthy controls (Table 10). We then used a model-free analysis
[Zhao et al. (2000) Hum Hered 50: 133-139] to test the association of GLII and IBD susceptibility. In the
Scottish population, we demonstrate a highly significant association in IBD (p<0.0001) and UC
(p<0.0001), and an association with CD of borderline significance (p=0.03). On analysis of individual
estimated haplotype frequencies in Haploview, 3 common haplotypes were described (DATA NOT
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SHOWN). We confirmed that this effect was confined to the GLII gene by genotyping an additional 7
haplotypetagging SNPs, chosen from Phase Il HapMap data, to tag neighbouring blocks, in 166 CD and
170 UC patients. This confirmed the presence of a GLII spanning haplotype block that did not extend
into neighbouring genes (/INHBE and ARHGAPY9) (DATA NOT SHOWN).

Table 11 shows minor allelic frequencies for GLI1 non-synonymous SNP rs2228226 (tSNP4) in Scottish,
English, and Swedish healthy controls (HC), inflammatory bowel disease (IBD), Crohn’s disease (CD)

and ulcerative colitis (UC).

Table 11
HC IBD ucC CD
N % N % p value N % p value | N % p value
OR (C.1) OR (C.1) OR (C.L)
Scotland 1374 | 30.3 884 34.8 | 0.0026 474 | 33.9 0.042 335 | 36.1 0.0053
1.23 1.19 1.30
(1.07-1.40) (1.01- (1.08-1.55)
1.39)
Cambridge | 589 26.4 1737 | 29.6 | 0.042 928 | 30.8 0.017 737 | 27.9 0.40
1.17 (1.0-136) 121 1.08
(1.03- (0.90-1.28)
1.42)
Sweden 281 30.6 | 493 35 0.27 288 | 34.4 0.43 205 | 359 | 024
1.14 1.11 1.19
(0.90-1.45) (0.90- (0.90-1.58)
1.45)

Odds ratios and two-tailed p-values are given for y2 analysis of IBD vs. HC, UC vs. HC and CD vs. HC
in each of these three populations. Meta-analysis of these data are presented in Figure 1. Frequencies of
estimated haplotypes in all three populations and the full genotype data for the Scottish population are

detailed in supplementary materials (Supplemental Tables 1 and 2).

The association on haplotype testing and log-likelihood analysis was largely attributable to a non-
synonymous SNP in exon 12 of GLI7 (rs2228226C—G; tSNP4). rs2228226 was associated with IBD
(allelic frequency OR=1.23, C.I. 1.07-1.40, p=0.0026; homozygotes OR=1.56, C.I. 1.15-2.11, p=0.0047),
CD (allelic frequency OR=1.30, C.I. 1.08-1.55, p=0.0053, homozygotes OR=1.79, C.I. 1.21-2.65,
p=0.0048) and UC (allelic frequency OR=1.19, C.I. 1.01-1.39, p=0.04) (Table 11 and DATA NOT
SHOWN). These data suggest an allele specific dose response with a greater odds ratio for homozygotes

than heterozygote patients. Mutation screening of the GLI/ coding regions by direct sequencing failed to
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identify any novel SNPs. There was no association between 7 additional GLI/ variants from dbSNP and
IBD (DATA NOT SHOWN).

Replication of GLII association in two independent North European IBD cohorts and meta-analysis. We
then sought to replicate these findings in other populations. In a large IBD panel from Cambridge,
England (n=928 UC, 737 CD, 83 indeterminate colitis and 589 HC) association with GLII was replicated
by log-likelihood analysis in IBD (p=0.009) and UC (p<0.0001). rs2228226 was associated with IBD
(OR 1.17, C.1. 1.00-1.36, p=0.042) and UC (OR 1.21, C.I. 1.03-1.42, p=0.017) but not CD in this
population (Table 11). As in Scotland, there was no association with tSNPs1-3 (DATA NOT SHOWN).
In the smaller Swedish cohort (n=770), there was a non-significant trend to association of rs2228226 with

IBD (OR 1.14, C.I. 0.90-1.45) (Table 11).

Figure 104 shows a meta-analysis, using the Mantel-Haenszel method with a fixed effects model on the
IBD cases and healthy controls in Scotland, England and Sweden confirmed the association with
1s2228226 (OR 1.194, C.I. 1.089-1.309, p=0.0002). The meta-analysis is of non-synonymous GLI/I SNP
rs2228226 (tSNP4) in Scotland, Cambridge and Sweden using Mantel-Haenszel method (n=5352
individuals). There was no evidence of heterogeneity in the contribution of rs2228226 between the 3
cohorts (p=0.825). Recognising the current problem with the publication of false positive findings in
genetic association studies we estimated the probability that the association with disease risk found in the
meta-analysis of GLII SNP rs2228226 represents a true (rather than false positive) association by
adopting the false positive report probability (FPRP) approach described by Wacholder et al. (2004) J
Natl Cancer Inst 96: 434-442. This gives an estimated probability that these findings represent a true
finding of at least 92% (FPRP < 0.08). This method is designed to avoid overinterpretation of statistically
significant findings that are not likely to signify a true positive but in our study gives clear support to our

interpretation of these data.

The GLII variant encoded by rs2228226 is functionally deficient in activating GLI-responsive
transcription in vitro rs2228226C—G is a mis-sense mutation in exon 12 of GLII, encoding a change

from glutamine to glutamic acid (Q1100E).

Figure 105 shows QI1100E disrupts a conserved region of the GLI1 protein and reduces GLII1
transcriptional activity. A) Conservation of known functional domains in the Glil protein. Previously
described Sufu binding, DNA binding, and transactivation domains [Yoon et al. (1998) J Biol Chem 273:
3496-3501; 27 Kinzler et al. (1988) Nature 332:371-374; Kogerman et al. (1999) Nat Cell Biol 1: 312-
319] are shown schematically. Amino acid conservation of each domain is represented numerically and
by shading of the bar below the domain. Red boxes indicate regions known to regulate GLI1 protein
stability [Huntzicker et al. (2006) Genes Dev 20: 276-281]. The conserved C-terminal domain that

includes Q1100E is adjacent to a known transactivation domain. B) Alignment of the C-terminus of
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mammalian Glil proteins. This region (AA 1080-1106) is highly conserved in mammalian lineages. C,
D) GLI1 Q1100 and E1100 have similar cellular localization in 293T cells. E) GLI1 E1100 is deficient in
driving activation of the 8xGli-Luciferase reporter compared to GLII Q1100. Gli2AN is a strong
activator of 8xGli-Luciferase and serves as a positive control for GLI1 activation. The m8xGli-Luciferase
construct contains only mutant Gli binding sites and serves as a negative control. Data shown from 6

triplicate experiments done using two different plasmid preparations (N=18).

The mutation falls within a well conserved motif at the C-terminus of mammalian GLI1 proteins, near a
recognized transactivation domain (Figure 105a) [Yoon et al. (1998) J Biol Chem 273: 3496-3501]. The
Q1100 residue is itself 100% conserved in all mammals examined (Figure 105b). In order to evaluate the
functional consequences of the Q1100E mutation, we transfected either GLI1 Q1100 or the variant GLI1
E1100 into 293T cells. No differences in level of expression or cellular localization were detected
between these GLI1 variants; both proteins were readily detectable in the nucleus of transfected cells
(Figure 105¢c-d). We further evaluated the ability of each variant to activate the well-characterized GLI
reporter 8xGli-Luciferase [Saitsu et al. (2005) Dev Dyn 232: 282-292]. We utilized GliA2N, a very
strong activator of 8xGli-Luciferase, as a positive control for GLI1 transcriptional activity [Roessler et al.
(2005) Hum Mol Genet 14: 2181-2188]. While both GLI1 variants activated 8xGli-Luciferase above
baseline, WT GLI1 Q1100 was two-fold more efficient as a transcriptional activator than the variant

GLI1 E1100 (Figure 105¢).

Hedgehog pathway activity is dysregulated in colonic inflammation. We have previously reported that
GLIT expression is greater in the distal compared with the proximal colon in man [Noble et al. (2008)

Gut. Oct;57(10):1398-405. Epub 2008 Jun 3].

Figure 106 shows expression of hedgehog (HH) signalling components in the healthy human adult colon
(HC) and ulcerative colitis (UC). A) Patched (PTCH), Hedgehog-interacting protein (HHIP), and GLI1
mRNA levels increase along the length of the healthy adult colon, from ascending colon (AC) to
descending colon (DC) and sigmoid colon (SC). B) HH protein expression in terminally differentiated
enterocytes at the luminal surface, is greater in the distal colon compared with the proximal. C)
Quantitative analysis of mRNA levels of Indian hedgehog (JHH), PTCH, GLII, and HHIP in UC
compared with non-inflamed HC. To account for the gradients identified along the length of the healthy
colon (a-b), the data from SC only are shown. QPCR data is presented for IHH as this gene was not
present on the Agilent microarray chip. Disease specimens are sub-categorised into non-inflamed (N-D
and inflamed (I) tissues. There was no change in levels of DHH, PTCH2, GLI2, GLI3, SUFU or DISP1
in either UC or CD compared with HC, or in non-IBD inflammation (data not shown). Analysis of SHH
mRNA demonstrated a mild increase in expression levels related to inflammation that is consistent with
the known expression of SHH in inflammatory cells (data not shown) [Lowrey et al. (2002) J Immunol

169: 1869-1875].
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Individual data points are plotted with horizontal lines representing the medians for each dataset. P-
values presented are derived from Kruskal-Wallis test, comparing levels in AC, DC and SC, and from

Mann-Whitney U-tests (UC vs. HC (N-I)).

Extended in silico analysis of this microarray dataset now demonstrates that mRNA transcripts of PTCH
and HHIP, along with HH protein, mirror this expression gradient (Figure 106a-b). GLI1, PTCH and
HHIP are pathway response elements whose expression levels predict pathway activity. GLI1
(p=0.0003), PTCH (p=0.002), and HHIP (p=0.0003) were lower in inflamed UC compared with HC from
equivalent location (Figure 106¢). IHH was lower in UC regardless of inflammation (p=0.02). GLI1
expression was lower in CD than HC (p=0.004) irrespective of inflammatory status (DATA NOT
SHOWN), a noteworthy finding given that GLII variation was also associated with CD in Scotland.
PTCH was lower in inflamed CD compared with non-inflamed CD and HC (p=0.007). GLI1 and PTCH
were both lower in non-IBD inflammation versus HC (DATA NOT SHOWN). These data demonstrate
overall down-regulation of HH pathway activity, including GLI1, PTCH, and HHIP, in areas of colonic

inflammation.

Glil+/- animals exhibit mortality and heightened morbidity in response to intestinal inflammation
induced by 3% DSS treatment. In vitro analysis of the GLI1 1100E variant demonstrated a 50%
deficiency in transactivation function compared to WT GLII, and our genetic analysis demonstrates an
allele-specific dosage response, suggesting that a moderate reduction in GLI1 function was sufficient to
predispose to intestinal inflammatory disease. To specifically test this hypothesis, we treated Glil+/-
mice [Park et al. (2000) Development 127: 1593-1605], and their WT littermates with 3% DSS for 6 days
to induce acute intestinal inflammation. Gli/+/- animals were rapidly and severely affected by DSS

treatment.

Figure 107 shows the results in which G/i/+/- animals show mortality, severe clinical symptoms, and
profound weight loss after DSS treatment. A) WT animals are 100% viable over the 6 day treatment
period (N=14). Nearly 50% of G/il+/- animals (4/9) die in response to 3% DSS treatment for 6 days. B)
Glil+/- animals display markedly more severe symptoms than WT animals after 4 or 6 days of 3% DSS
treatment. 1=diarrhoea, 2=bloody diarrhoea, 4=severe bleeding/death. Each dot represents an individual
animal and the solid line shows the mean observation in each cohort. C) Glil+/- animals (N=9) have lose

weight more rapidly than their WT littermates (N=10). * = p <0.05

After 6 days, 4/9 had died, and 3 of the survivors demonstrated severe morbidity, with significant rectal
bleeding and almost complete immobility (Figure 107a). In contrast, no WT animals (N=14) died, all
were mobile and showed less morbidity on days 5 and 6 after treatment. Glil+/- animals developed
bloody diarrhoea and significant weight loss by day 4, whereas WT animals did not develop clinical signs

or measurable weight loss until day 6 (Figure 107b-c).
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Glil+/- animals develop more severe colonic pathology than WT littermates in response to DSS
treatment. We examined colonic tissue from Gli/+/- and WT animals taken after 4 and 6 days of DSS

treatment. G/i/+/- animals developed severe tissue lesions more rapidly than WT.

Figure 108 shows Glil+/- animals demonstrate more severe intestinal inflammation than WT littermates
in response to DSS treatment. A) WT animals (N=4) exhibit mild colonic inflammation but do not
develop substantial epithelial or ulcerative inflammatory pathology within 4 days of DSS treatment. B)
Glil+/- animals (N=4) develop significant inflammatory infiltration, epithelial damage, and ulceration
within 4 days of DSS treatment. C-D) Gli/+/- animals develop profound intestinal inflammation in
response to 3% DSS treatment, with severe epithelial damage in long stretches of their colonic mucosa
(N=9). E) Blinded histological scoring of colonic damage after 6 days of DSS treatment. Standard
lengths of tissue from the mid colon and distal descending colon were scored in each animal. Glil+/-
animals (N=6) have more overall inflammatory foci and more long foci (10+ crypt units affected) than
WT animals (N=6). Each dot represents the number of observed foci in an individual animal; the solid
line shows the mean observation in each cohort. Red dots indicate the animals that were analyzed for
cytokine expression. F) Resident mucosal myeloid cells respond directly to Hh signalling and express
LacZ in the homeostatic colon of Gli/+/- animals. Arrows indicate cells with LacZ-positive nuclei and

Cd11b membranes.

After 4 days, WT colons showed evidence of inflammatory change but with few destructive lesions
Figure 108a), while extensive inflammatory infiltration and destructive colonic ulcers were prominent in
Glil+/- mice (Figure 108b). After 6 days, inflammation in surviving Glil+/- animals was markedly
more severe. The number (Figure 108e), size and invasiveness of inflammatory lesions (Figure 108c-e)
were significantly greater in G/il+/- animals. Taken together, these results demonstrate that the loss of a
single Glil allele leads to increased sensitivity to DSS treatment as reflected by severe intestinal

inflammatory pathology and obvious clinical signs.

Intestinal myeloid cells respond directly to HH signals. We have demonstrated that HH signalling is
exclusively paracrine in murine intestine and colon [Madison et al. (2005) Development 132: 279-
28914]. Here we confirm that Glil is expressed in inflammatory cells in mouse, utilizing Glil+/lacZ
animals, which allow Hh-responsive cells to be easily visualized [Park et al. (2000) Development 127:
1593-1605]. In resting adult colon, lamina propria resident CD11b-positive myeloid cells express LacZ
and are therefore responding directly to Hh signals (Figure 108e).

Glil+/- animals have increased IL-23p19 and pro-inflammatory cytokine expression.

Figure 109 shows cytokine analysis of G/il+/- and WT mice after DSS treatments demonstrates robust

pro-inflammatory cytokine activation. A) Cytokine expression in WT and Glil+/- animals (N=4) after 6
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days of 3% DSS treatment. Cytokine expression normalized to GAPDH is plotted on the Y-axis for
Glil+/- mice, and on the X-axis for WT animals. Gene expression levels that are changed in a
statistically significant manner are shown with stars. The dotted diagonal trendline indicates identical
expression levels between WT and Glil/+/-mice. B) Table showing the average cytokine expression,
standard deviation, and fold change in Glil+/- animals compared to WT controls (* = p<0.05). Several
pro-inflammatory cytokines are upregulated in G/i/+/- animals, but anti-inflammatory cytokines are

largely unchanged.

QPCR examination of cytokine expression on whole colonic tissue taken after 6 days of DSS confirms
the histological and clinical data; Gli/+/- animals demonstrate very significant inflammation compared to
WT (Figure 109). We detect robust expression of THI cytokines, including IENy, in Glil+/- animals,
not surprising given the severity of the inflammation in these animals and the prominence of TH1 cells in
DSS-induced colitis. We did not detect a significant difference in TGFB and IL-10 between Glil+/- and
WT animals, suggesting that down-regulation of anti-inflammatory cytokines was not the primary
mechanism of increased inflammation in this model. The most highly expressed cytokine in Glil+/-
animals was IL-23p19, which is known to drive differentiation of TH17 lymphocytes, key mediators of
inflammation in several systems, including IBD [Hue et al. (2006) J Exp Med 203: 2473-2483; Yen et al.
(2006) J Clin Invest 116: 1310-1316]. IL-12 and IL-17, cytokines closely associated with IL-23, were
also upregulated in G/i/+/- animals. These data are particularly significant since the IL-23 pathway has
recently been strongly implicated in IBD pathogenesis both in humans [Duerr et al. (2006) Science 314:
1461-1463] and mice [Yen et al. (2006) J Clin Invest 116: 1310-1316]. Our data provide a potential link
between this key inflammatory pathway and the robust inflammation seen with reduced GLI1 dosage or

function.
DISCUSSION

The data presented here provide the first evidence that intact HH signalling is critical in the mammalian
gut response to inflammatory challenge, and that reduced GLI1 function is implicated in IBD
pathogenesis. We confirm that the HH signaling pathway is downregulated in colonic inflammation in
man. We identify a specific GLI/ variant that is highly associated with UC/IBD, and demonstrate that
the variant protein is functionally deficient as a transcriptional activator in vitro. Finally, we demonstrate
that a 50% reduction in murine G/i/ results in a heightened intestinal inflammatory response to DSS with
significant upregulation of the IL-23 pathway. Not only do these findings have clear implications for the
understanding of IBD pathogenesis with potential for therapeutic intervention, they are the first clear
description of a functional role for HH signalling and GLI1 in bowel inflammation. The inherited
variation in the GLII gene that we have detected is associated with IBD and UC, in both Scotland and
England, with findings for rs2228226 confirmed by meta-analysis of over 5000 individuals, with odds

ratio of 1.19. Evidence for an effect in CD is seen in the present study, but the predominant effect is
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clearly related to UC. The magnitude of this association is entirely in line with the effect size noted in a
number of recent studies of complex disease genetics, including CD, colo-rectal cancer [Tenesa et al.
(2008) Nat Genet 40: 631-637], and coeliac disease [Hunt et al. (2008) Nat Genet 40: 395-402]. The
level of significance attained satisfies suggested criteria of p < 10™ - 10°® for gene-centric studies [Burton
et al. (2007) Nat Genet 39: 1329-1337; Thomas et al. (2004) J Natl Cancer Inst 96: 421-423]. The three
Northern European populations studied have previously demonstrated similar contribution of other IBD
susceptibility genes / loci, including NOD2 and IBDS [Gaya et al. (2006) Lancet 367: 1271-1284].
Whilst the minor allelic frequencies for this SNP are very similar in Scotland and Sweden (30.3% and
30.6%), they differ by 3.9% between Scotland and Cambridge (30.3% and 26.4%). This difference is in
keeping with that noted for a number of SNPs analysed for population stratification in the recent WTCCC
study [Wellcome Trust Case Control Consortium (2007) Nature 447: 661-678]. Whilst our resequencing
efforts identify 1s2228226 as the only coding variant associated with IBD, the haplotype analysis and log-
likelihood analyses raise the possibility that other germ-line variants may also contribute to IBD risk.
These need be explored formally — specifically the role of intronic variants, long-range promoter effects
and / or copy number variation. In this context, several complex disease genes, including NOD2 [Hugot
et al. (2001). Nature 411: 599-603; Ogura Y et al. (2001). Nature 411: 603-606], have multiple
independent mutations conferring disease risk, some disease genes have no causative mutations within
coding sequences (e.g. JRGM in CD [Parkes et al. Am J Hum Genet. 2000;67:1605-16105]), and
synonymous SNPs may be associated with functional effects [Kimchi-Sarfaty et al. (2007) Science 315:
525-528]. 1s2228226C—G encodes a change from glutamine to glutamic acid (Q1100E). Our in vitro
data demonstrates that GLI1 1100E is a subfunctional transcriptional activator compared to WT GLI1,
though it is synthesized and localized appropriately. The Q1100E mutation causes a significant charge
change in a conserved region directly adjacent to the known transactivation region of GLI1; this change
could directly modify transactivation activity, disrupt the structure of the transactivation domain, or affect
protein stabilization [Huntzicker et al. (2006) Genes Dev 20: 276-281] decreasing activity. Our data
suggest that reductions in GLI1 activity or amount also produce a robust phenotype. Glil+/- animals,
which have only 50% of the WT level of Glil, develop severe inflammation rapidly in response to
moderate stimuli. These data, to our knowledge the first description of a phenotype for reduced Glil
function [Park et al. (2000) Development 127: 1593-1605], demonstrate the key role that a full
complement of Hh response plays in protection from inflammatory disease. In addition, our in vitro data
demonstrates that GLI1 E1100 is capable of activating some Gli response, suggesting that under
homeostatic conditions, GLI1 E1100 could perform adequately. Similar to the situation in Gli/+/-
animals, however, under conditions of inflammatory stress, GLI1 E1100 can only function at 50% of the
level of WT GLI1. Whether the predisposition to inflammation in these systems is a direct result of
lowered HH signal transduction within inflammatory cells or reflects the effect of lower HH signals on
stromal target cells that, in turn, release signals that impact the integrity of the epithelial layer is not yet

clear. Addressing this question will be a key avenue of future investigation. We have shown that the HH
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pathway may directly modify the innate immune response through signalling to myeloid target cells.
This finding is in accordance with recent data demonstrating a crucial role for Hh signalling in myeloid
cell maturation in the spleen [Varas et al., (2008) J Leukoc Biol Jun;83(6):1476-83. Epub 2008 Mar
1123]. Interestingly, myeloid cell populations can differentially modify the intestinal inflammatory milieu
through a significant impact on the IL-23/IL-17 pathway [Denning et al. (2007) Nat Immunol 8: 1086-
1094]. Together, our findings demonstrating direct HH response by innate immune populations and
increased [L-23 after DSS treatment in Glil+/- animals suggest that HH signalling may normally promote
a tolerogenic phenotype in mucosal myeloid cells; reduced HH signal transduction may instead trigger an

inflammatory response in these cells.

In conclusion, we demonstrate here for the first time the altered expression of a developmental signalling
pathway in IBD, opening up novel lines of investigation. Furthermore, we show that these effects are in
part genetically determined, with evidence implicating GLII as an IBD2 gene, and identification of a
specific variant with reduced transcriptional activity. The functional relevance of Glil is demonstrated
by the severe intestinal inflammation that develops in the face of a 50% reduction in Glil concentration
in an established mouse model of colitis. Taken together, these data strongly argue for the importance of
a robust HH pathway activation in the protective response of the intestinal mucosa to inflammatory
stimuli. These findings have important implications for the pathogenesis of UC and pbtentially for other

forms of chronic inflammation. [Lees et al. (2006) Gastroenterology 131: 1657-1658].

Example 5 — IBD gene expression profiles from whole blood samples

Genome wide expression profiles from human endoscopic colonic biopsies have started to help dissect
out the pathogenic inflammatory pathways at the cellular level in IBD (Noble CL et al . Gut, 2008 Jun 3.
[Epub ahead of print]). Whole blood genome wide expression profiles may complement conventional
endoscopic techniques to help in the diagnosis of IBD- Crohn’s disease (CD) and ulcerative colitis (UC).
The aim of this study was to investigate whole blood gene expression profiles to try to differentiate

patients with IBD- CD, UC, and controls (HC).

Patients. 21 UC, 19 CD, and 10 controls (HC) were studied. 2 of the UC patients were newly diagnosed,
15 had quiescent disease and 4 had active disease. In CD [ new diagnosis, 11 quiescent disease and 7

active disease patients were investigated.

Methods. 41058 expression sequence tags (representing 33296 genes) were analyzed in 50 whole blood
samples using the Agilent platform. Total RNA was extracted from the blood using the micro total RNA
isolation from animal tissues protocol (Qiagen, Valencia, CA). A T7 RNA polymerase single round of
linear amplification was carried out to incorporate Cyanine-3 and Cyanine-5 label into cRNA. The

samples were hybridized for 18 hours at 60°C with constant rotation. Microarrays were washed, dried
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and scanned on the Agilent scanner according to the manufacturer’s protocol. Microarray image files
were analysed using Agilent’s Feature Extraction software version 7.5. The genes were normalized using

the Stratagene Universal Human Reference.

Using clustering analysis with all the IBD and HC patients, and probes that had a > or < than 1.5 fold
change in expression, HC patients were more prevalent on one side of the dendrogram 1/21 v 9/29
(p=0.02 OR 1.8) (data not shown). No difference was observed in the distribution of the CD and UC
samples. When all of the IBD samples were compared to controls 493 sequences had a fold change of
greater than 1.5 (1.7x10-41<p<0.01) and 595 sequences had a fold change of less than 1.5 (4.0x10"
“<p<0.01). When CD and UC were compared, 293 sequences had a fold change of greater than 1.5
(5.4x10*7<p<0.01) and 301 sequences had a fold change of less than 1.5 (5.2x10™*<p<0.01).

By using a panel of 10 of the up regulated and down regulated genes sequences we were able to predict
with a >90% sensitivity IBD samples from controls. Table 12 below lists 20 differentially regulated genes

in IBD when compared to controls.

Table 12

Sequence Name Sequence Code Fold Change P-value
LOC342959 (AARDCS) A 32 P30271 4.92527 8.62E-18
A_24 P910246 (ATXN3L) | A 24 P910246 2.92405 1.41E-07
LOC92552 (FSHR) A_23 P361744 2.78494 4.12E-13
PDGFRA A_23 P332536 2.7178 0.00004
TGFB3 A_24 P373096 2.67234 5.89E-09
KCTD8 A_23 P94902 2.65574 0.00005
TGM4 A 23 P41241 2.64262 0.0005
NYD-SP25 A 24 P309216 2.62905 7.76E-15
FLJ33651 A 24 P306032 2.62873 0.0034
EMX20S A 24 P892472 2.55683 0.00029
WNT16 A_23 P134601 -2.96773 3.46E-10
SPRED?2 A 24 P315535 -2.97751 3.12E-16
MGC50721 (Cl6orf65) A_23 P412508 -3.06148 0.0088
Cl2orf2 A 24 P78556 -3.17916 0.0129
MPDZ A_23 P396328 -3.19437 1.87E-40
FARS2 A 24 P456422 -3.35391 0.00097
CASP8 A_24 P157087 -3.41412 3.90E-09
NTSE A 24 P316430 -3.63046 0
TDGF3 A 24 P179646 -3.71928 7.31E-23
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BTNL3 A 23 P158297 -5.22514 2.09E-12

Whole blood genome wide expression signature provides a starting point for differentiating between

patients with IBD and controls and this may provide complimentary diagnostic evidence of the diagnosis
of IBD.
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WHAT IS CLAIMED:

1. A method of diagnosing the presence of an inflammatory bowel disease (IBD) in a mammalian
subject, comprising determining that the level of expression of a nucleic acid encoding a polypeptide
shown as any one of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40,
42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96,
98, 100, 102, 104, 106, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140,
142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 194, 197, 199, 201, 203,
205, 207, and 230 in a test sample obtained from said subject is higher relative to the level of expression
in a control, wherein said higher level of expression is indicative of the presence of an IBD in the subject

from which the test sample was obtained.

2. A method of diagnosing the presence of an inflammatory bowel disease (IBD) in a mammalian
subject, comprising determining that the level of expression of a nucleic acid encoding a polypeptide
shown as any one of SEQ ID NOS: 108, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 211, 213, 215,
217, 219, 221, 223, 225, and 228, in a test sample obtained from said subject is lower relative to the level
of expression in a control, wherein said lower level of expression is indicative of the presence of an IBD

in the subject from which the test sample was obtained.
3. The method of claim 1 or 2 wherein said mammalian subject is a human patient.

4, The method of claim 3 wherein evidence of said expression level is obtained by a method of gene

expression profiling.
3. The method of claim 3 wherein said method is a PCR-based method.

6. The method of claim 4 wherein said expression levels are normalized relative to the expression

" levels of one or more reference genes, or their expression products.

7. The method of claim 1 or 2 comprising determining evidence of the expression levels of at least

two of said genes, or their expression products.

8. The method of claim 1 or 2 comprising determining evidence of the expression levels of at least

three of said genes, or their expression products.

9. The method of claim 1 or 2 comprising determining evidence of the expression levels of at least

four of said genes, or their expression products.

10. The method of claim 1 or 2 comprising determining evidence of the expression levels of at least

five of said genes, or their expression products.
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1. The method of claim 1 or 2 further comprising the step of creating a report summarizing said

IBD detection.

12. The method of claim 1 or 2, wherein said IBD is ulcerative colitis.

13. The method of claim 1 or 2, wherein said IBD is Crohn’s disease.

14. The method of claim 1 or 2, wherein said IBD is ulcerative colitis and Crohn’s disease.

15. The method of claim 1 or 2, wherein said test sample is from a colonic tissue biopsy.

16. The method of claim 15, wherein said biopsy is from a tissue selected from the group consisting

of the terminal ileum, the ascending colon, the descending colon, and the sigmoid colon.

17. The method of claim 15, wherein said biopsy is from an inflamed colonic area.
18. The method of claim 15, wherein said biopsy is from a non-inflamed colonic area.
19. The method of claim 1 or 2, wherein said determining step is indicative of a recurrence of an IBD

in said mammalian subject, and wherein said mammalian subject was previously diagnosed with an IBD

and treated for said previously diagnosed IBD.
20. The method of claim 19, wherein said treatment comprised surgery.

21. The method of claim 1 or 2, wherein said determining step is indicative of a flare-up of said IBD

in said mammalian subject.

22. A method of treating an inflammatory bowel disorder (IBD) in a mammalian subject in need

thereof, the method comprising the steps of

(a) determining that the level of expression of a nucleic acid encoding a polypeptide shown as any one of
SEQID NOS: 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50,
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104,
106, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148,
150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 194, 197, 199, 201, 203, 205, 207, and 230 in
a test sample obtained from said subject is higher relative to the level of expression in a control, wherein
said higher level of expression is indicative of the presence of an IBD in the subject from which the test

sample was obtained; and

(b) administering to said subject an effective amount of an IBD therapeutic agent.
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23. A method of treating an inflammatory bowel disorder (IBD) in a mammalian subject in need

thereof, the method comprising the steps of

(a) determining that the level of expression of a nucleic acid encoding a polypeptide shown as any one of
SEQ ID NOS: 108, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 211, 213, 215, 217, 219, 221, 223,
225, and 228, in a test sample obtained from said subject is lower relative to the level of expression in a
control, wherein said lower level of expression is indicative of the presence of an IBD in the subject from

which the test sample was obtained; and
(b) administering to said subject an effective amount of an IBD therapeutic agent.
24. The method of claim 22 or 23 wherein said mammalian subject is a human patient.

25. The method of claim 24 wherein evidence of said expression level is obtained by a method of

gene expression profiling.
26. The method of claim 24 wherein said method is a PCR-based method.

27. The method of claim 25 wherein said expression levels are normalized relative to the expression

levels of one or more reference genes, or their expression products.

28. The method of claim 22 or 23 comprising determining evidence of the expression levels of at

least two of said genes, or their expression products.

29. The method of claim 22 or 23 comprising determining evidence of the expression levels of at

least three of said genes, or their expression products.

30. The method of claim 22 or 23 comprising determining evidence of the expression levels of at

least four of said genes, or their expression products.

31. The method of claim 22 or 23 comprising determining evidence of the expression levels of at

least five of said genes, or their expression products.

32. The method of claim 22 or 23 further comprising the step of creating a report summarizing said

IBD detection.
33. The method of claim 22 or 23, wherein said IBD is ulcerative colitis.
34, The method of claim 22 or 23, wherein said IBD is Crohn’s disease.

35. The method of claim 22 or 23, wherein said IBD is ulcerative colitis and Crohn’s disease.
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36. The method of claim 22 or 23, wherein said test sample is from a colonic tissue biopsy.

37. The method of claim 36, wherein said biopsy is from a tissue selected from the group consisting

of the terminal ileum, the ascending colon, the descending colon, and the sigmoid colon.

38. The method of claim 36, wherein said biopsy is from an inflamed colonic area.
39. The method of claim 36, wherein said biopsy is from a non-inflamed colonic area.
40. The method of claim 22 or 23, wherein said determining step is indicative of a recurrence of an

IBD in said mammalian subject, and wherein said mammalian subject was previously diagnosed with an

IBD and treated for said previously diagnosed IBD.
41. The method of claim 40, wherein said treatment comprised surgery.

42. The method of claim 22 or 23, wherein said determining step is indicative of a flare-up of said

IBD in said mammalian subject.

43. The method of claim 22 or 23, wherein said IBD therapeutic agent is an aminosalicylate.

44. The method of claim 22 or 23, wherein said IBD therapeutic agent is a corticosteroid.

45. The method of claim 22 or 23, wherein said IBD therapeutic agent is an immunosuppressive
agent.
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Figure 1: Unsupervised hierarchical clustering of healthy control biopsies showing the location of biopsy retrieval.
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A

Figure 4: Real time PCR expression of SAA1, IL-8 defensin alpha S and defensin alpha 6 in control
and ulcerative colitis inflamed and non-inflamed sigmoid colon biopsies.
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Figure S: Real time PCR expression of MMP3, MMP 7, S100A8 andTLR4 in control and
ulcerative colitis inflamed and non- inflamed sigmoid colon biopsies.
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1 acacatetge tectgetete tcicctecag cgacectage catgagaacc cleaccatee

61 tcactpetgt teteetegtg gecctecagg ceaaggetga gecactecaa getgaggatg
121 atccactgea ggeaaaaget tatgaggcety atgeccagga geagegiggg geaaatgace
181 aggactitge cgtcteett geagaggatg caagetcaag tettagaget tigggetcaa
241 caagggeltt cactigceat tgcagaaggt cetgttattc aacagaatat tectatggga
301 cctgeactgt catpggtatt aaccacagat tetgetgeet ctgagggatg agaacagaga
361 gaaatatatt cataatttac titatgacct agaaggaaac tgfcgtgtgt cceatacatt
421 gecatcaact ttgtttecte atctcaaata aagtectitc agcaaaaaaa aaaaa

Figure 8A

MRTLTILTAVLLVALQAKAEPLQAEDDPLQAKAYEADAQEQRGANDQDFAVSFAEDASSSL
RALGSTRAFTCHCRRSCYSTEYSYGTCTVMGINHRFCCL

Figure 8B
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| atatccactc ctgetetcee teetgeaggt gaccecagee atgaggacca tegeeatect
61 tgctgecatt cteetggtgg coctgeagge ccagpetgag teactecagg asagagetga
121 tgaggctaca acccagaagce agictgggga agacaaccag gaccitgeta teteerttge
181 aggaaatgga ctetetgete tagaaccte aggttetcag geaagageca cetgetattg
241 ccgaaccgge cgltgtgeta ceegigagic cctetccggg gtgtgigaaa teaglggecg
301 cctctacaga ctetgetgte getgagettic ctagatagaa accaaageag tgcaagattc
361 agttcaaggt cctgaaaaaa gaaaaacatt ttactctgtg tacctigigt ctitctaaat

421 tictetctec aaaataaagt tcaageatt
Figure 9A

MRTIAILAAILLVALQAQAESLQERADEATTQKQSGEDNQDLAISFAGNGLSALRTSGSQARA
TCYCRTGRCATRESLSGVCEISGRLYRLCCR

Figurc 9B
| atgaggatct titactatct ccattttctg tgttatgtga ccticattct accagecaca
61 tgtaccttgp tgaatgetga tegttgcace aaacgttacg gtegttgtaa aagagactgt

121 cttgagagtg aaaagcaaat agacatatgt teccttaccaa gaaaaatttg ctgcactgag
181 aaattgtatg aagaagatga tatgtittga

Figure 9C

MRIFYYLHFLCYVTFILPATCTLVNADRCTKRYGRCKRDCLESEKQIDICSLPRKICCTEKLYE
EDDMF

Figure 9D

9/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

| glcaggttca tggltacgaa getgetgace ceaggatece ageeegtagg agagaagapy
61 gtetetgaca geceecaccee cteeccactg ceagaiectt atiggptetg aglticageg
121 gtgeggecce agetggaggt tataaaacag ctecaatcggg gagtacaacc ticggrtict
181 cttcggggaa agctgcellic agegeacacy ggaagatatc agaaacatcc laggatcagg
241 acaccccaga tctictcaac tggaaccacg aaggcetglitt cttccacaca geactttgat
301 ctccatttaa gecagpeacct ctgicctgeg liceggaget gegticeega tggtectect
361 ttggetcacg ctgcteciga tegeectgee ctgtetectg caaacgaagg aagalccaaa
421 cccaccaatc acgaacclaa ggatgaaage aaaggetcag cagtigacctgggaccttaa
481 cagaaatgtg accgatalcg agtgtgttaa agacgecgac lattetatge cggeagigaa
541 caatagctat tgeccagitg gagceaatttc cttatgtgaa gtgaccaact acaccglecg
601 agtggccaac ccaccatict ccacgtggat cetettccet gagaacaglg ggaagectig
661 ggcaggtgcg gagaatctga celgetggat teatgacgtg pattictiga geigeagetg
721 ggcpgtagge coggpRgcce cogeggacgt ceagtacgac ctgtacttga acgttgecaa
781 caggegteaa cagtacgagt gtcticacta caaaacggat getcaggpaa cacgtatcgg
841 gtgtegttic gatgacaict ctcgacteic cagegpttct caaagticce acalcctggt
901 gegggpcagg agegeagect tcggtatece ctgeacagat aagtttgteg tettitcaca
961 gatigagata ttaaclccac ccaacatgac tgcaaaglgt aataagacac attcctitat
1021 geactggaaa atgagaagtc atttcaatcg caaatttege tatgagetic agatacaaaa
1081 gagaatgcag cctglaaica cagaacaggt cagagacaga acclecttee agetactcaa
1141 tcctggaacg tacacagtac aaataagage ccgggaaaga gigtatgaat tetigagege
1201 ctggagcace cceccagegct tcgagtgega cecaggaggag ggcgeaaaca cacgtgeetg
1261 geggacgteg ctgetgatcg cgetggggac getgetpgee ctggtetgtg tettegtgal
1321 ctgcagaagg tatctggtga tgcagagact cittececgc atcectcaca tgaaagacce
1381 catcggtgac agettccaaa acgacaagcet gglggictgg gaggegggca aagecggect
1441 ggaggagtet ctggtgactg aagtacaggt cgtgcagaaa actigagact ggggticagg
1501 gettgtggee gtetgectea atctecctgg cegggeeagg cgectgeaca gactggctac
1561 tggacctgeg cacgeagece aggaalggac attcctaacg ggtggtggac algggagatg
1621 cctgtgtaat ttegteccgaa getgecagga agaagaacag aacittgtgt gittatttca
1681 tgataaagtg attitittit tiitaaccca aaaaaaaaaa aaaaaa

Figure 10A

MVLLWLTLLLIALPCLLQTKEDPNPPITNLRMKAKAQQLTWDLNRNVTDIECVKDADYSMP
AVNNSYCQFGAISLCEVTNYTVRVANPPFSTWILFPENSGKPWAGAENLTCWIHDVDFLSCS
WAVGPGAPADVQYDLYLNVANRRQQYECLHYKTDAQGTRIGCRFDDISRLSSGSQSSHILVR
GRSAAFGIPCTDKFVVFSQIEILTPPNMTAKCNKTHSFMHWKMRSHFNRKFRY ELQIQKRMQ
PVITEQVRDRTSFQLLNPGTYTVQIRARERVYEFLSAWSTPQRFECDQEEGANTRAWRTSLLI
ALGTLLALVCVFVICRRYLVMQRLFPRIPHMKDPIGDSFQNDKLVVWEAGKAGLEECLVTEV
QVVQKT

Figure 10B
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gagagactgg atggacccac aagggigaca geeeaggegg acegatetic ceatcecaca tecteeggeyg cgatgecaaa
aagapgclga cggeaactgg geeltctgea gagaaagacc lccgeicac tgeceegpct gateccaagg gtcaggaaga tggattcata
cetgctgatg tggggactge tcacgttcat catggtpcct ggetgecagy cagagetctg tgacgatgac cegecagaga teccacacge
cacattcaaa gecatggect acaaggaagy aaccatgitg aactgtgaat pcaagagagg tttccgeaga ataaaaageg ggtcactcta
tatgctetgt

acaggaaact ctagccacte gtcctgggac aaccaatgte aatgeacaag clctgecact cggaacacaa cgaaacaagt gacaccicaa
cctgaagaac agaaagaaag gaaaaccaca gaaatgcaaa gtccaatgea gecagtggac caagegagece ticcaggtea
ctgcagggaa

cctccaccat gggaaaatga agecacagag agaatttate atltegtggt ggggcagatg gtttattate agtgcgteca gggatacagg
gcelctacaca gaggteetge tgagagegte tgcaaaatga cccacgggaa gacaagglgg acccageccee ageteatatg
cacaggtgaa

alggagacca glcagttice aggtgaagag aagectcagg caageecega aggeegicct gagagtgaga cttcctgeet cgtcacaaca
acagatttic aaatacagac agaaatgget geaaccatgg agacgtceat atttacaaca gagtaccagg tagcaglgge cggetgtgtt
ticeigetga cagegtect cctecigagt gggceteacct ggeagegpay acagaggaag agtagaagaa caatctagaa aaccaaaaga
acaagaattt ctiggtaaga ageegggaac agacaacaga agtcatgaag cccaagtgaa atcaaaggtg ctaaatggtc geccaggaga
catcegtigt gettgectge gitttgpaag ctetgaagte acatcacagg acacggggca glggcaacct tgtctetatg ccageteagt
cccatcagag agegagegcet accecaclict aaatagceaat ticgeegttg aagaggaagg geaaaaccac tagaactcte catcttattt
tcatgtatat gtgttcatta aagcatgaat ggtatggaac tctctccacc ctatatgtag tataaagaaa agtaggttta cattcatcte
attccaactt cccagltcag gagtcccaag gaaageccca geactaacpt aaatacacaa cacacacact ctaccctala caactggaca
trgtetgegt ggricctite tcagecegett ctgactgetg aticteeegt tcacgttgee taataaacat cettcaagaa ctetgggetg
ctacccagaa atcattitac cctiggetea atcctctaag ctaacccect tetactgage cttcagtett gaatttctaa aaaacagagg
ccatggcaga ataatctttg ggtaactica aaacggggea gecaaaccea tgaggcaatg tcaggaacag aaggatgaat gaggteecag
gcagagaatc atacttagca aagttttace tgtgegttac taattggect ctttaagagt tagtttctit gggattgeta tgaatgatac
cctgaatttg gectgeacta attigatgtt tacaggtgpa cacacaaggt geaaatcaat gegtacgttt cctgagaagt gtetaaaaac
accaaaaagg gatccgtaca ttcaatgttt

atgcaaggaa ggaaagaaag aaggaaglea agagggagaa gpoatgpape tcacactggt agaacgtaac cacggaaaag
agcegceatcag gectggeacg gtggetcagg cetataacce cageteccta ggagaccaag gegggageat cicttgagge
caggagtttg agaccagcct

gggcagceata geaagacaca tccctacaaa aaattagaaa ttggetggat gtggtggeat acgectglag tectageeac tcaggagget
gaggcagpag gattgcttga gececagpagt tegaggetge agtcagteat gatggeacca dgeacteca gectgggeaa
cagagcaaga

tcetgtcttt aaggaaaaaa agacaagg

Figure 11A
MDSYLLMWGLLTFIMVPGCQAELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSG
SLYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLP
GHCREPPPWENEATERIYHFVVGQMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQL
ICTGEMETSQFPGEEKPQASPEGRPESETSCLY TTTDFQIQTEMAATMETSIFTTEYQVAVAGC
VFLLISVLLLSGLTWQRRQRKSRRTI

Figure 11B
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1 aaaccatacc atatcccace agagagtgac tcctgattge clectcaagt cgeagacact

61 atgctgeete ccatggeect geccagtgta tettggatge tgctttcetg ceteatgetg

121 ctgtcicagg ttcaaggtga agaaccccag agggaactge cctetgeacg gatcegetgt
181 cccaaaggct ccaaggecta tggeteeccac tgetatgect tgttittgtce accaaaatce
24| tggacagatg cagatctgge ctgecagaag cggecctetg gaaacctggt gtetgtgete
301 agtggpgctg agggatcctt cgtgtectee ctggtgaaga geatipgtaa cagetacica
361 tacgtctgga ttgpgeteca tgaccccaca cagggeaccg ageccaatgg agaapgttgg
421 gagtggagta geagtgatpt gatgaattac tttgeatggg agagaaatcc clecaccatc
481 tcaagccceg gecactgtge gageetgleg agaageacag cattictgag gtgpaaagat
541 tataactgta atgtgagg!it accctatgtc tgcaagtica ctgactagtg caggaggpaa
601 gtcagcagec tgtptttget gtgcaactca tcatgggeat gagaccagtg tgaggactea
661 ccctggaaga gaatattegg ttaattcecc caacctgacc accteattct tatetttett

721 ctgtitette ctececgety teatticagt ctetteattt tgicatacgg cctaaggett

781 taaagagcaa taaaatttit agtctec

Figure 12A

MLPPMALPSVSWMLLSCLMLLSQVQGEEPQRELPSARIRCPKGSKAYGSHCYALFLSPKSWT
DADLACQKRPSGNLVSVLSGAEGSFVSSLVKSIGNSYSYVWIGLHDPTQGTEPNGEGWEWSS
SDVMNYFAWERNPSTISSPGHCASLSRSTAFLRWKDYNCNVRLPY VCKFTD

Figure 12B
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| aagccacctc aagtggacaa pgeacttace aacagagatt getgatttge tecttaagea
61 agagaticac tgccgetaag catggeteag accaactegt teitcatget gatctectee
121 ctgatgttee tgtetctgag ccaaggecag gagtcccaga cagagetgec taatcccega
181 atcagetgee cagaaggeac caatgectat cgetectact getactactt taatgaagac
241 cctgagacct gggtigatge agatctctat tgccagaaca tgaattcagg caacctggtg
301 tetgtgetea cecaggegga gggtgectic gigaccteac tgattaagga gagtageact
361 gatgacagca atgtctggat tggcctecat gacccaaaaa agaaccgecg ctggeactgg
421 agtagtgggt ccetggicte ctacaagtce tgggacactg gatceecgag cagtgctaat
481 getggctact gtgeaagect gacltcatge tcaggattca agaaatggaa ggatgaatct
541 tgigagaapa agtictcett tgittgeaag ttcaaaaact agaggaaget gaaaaatgga
601 tgictagaac tggtcetgea attactatga agtcaaaaat taaactagac tatgtctcea
661 actcagttca gaccatctce tcectaatga gtttgeateg ctgatcttca gtaccticac
721 ctglcicagt cictagagee ctgaaaaata aaaacaaact tattiitatc cag

Figure 13A
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| ggagagaaat ggctgaaagt ggaaaccegg agepgtitgg ppcgeticge aaagltctec
61 agctcggega geepgopplyg tgtetaccag aggetpgeep ceagtecate tggtectgee
121 cgacgecact tecaccecge gagetclggg aaaggtetet acgtgacgee aagggecgtc
181 gecppeccegg ggagagggat cgaaagacte acictgegag ptgtitacac tggaggigag
241 ggacgggaag gpactggpeca aagitacclg pactcaacta aattcctgeg cttgetiagt
301 gligacartt gaataggatc cgagatgtic igeiiuate cegggeagee ctgatatgte
361 agcaacagge tgaggticca gacctgaaat cgeactgeaa gaaaaagggg tttgctgaac
421 taactccaag ctggtgtgee tagegteege gegactgeeg geecaagage tpgagteace
481 atggegpccg gagttgeggc clggetgeet titgecepgg ctgeggecat cggptggatg
341 ccggtggeca actgecceat geeectggec coggeegaca agaacaageg geaggatgag
601 ctgattgtce tcaacgtgag tgggeggagg ticcagacet ggaggaccac getggagege
661 tacceggaca cecigetggg cageacggag aaggagttct tettcaacga ggacaccaag
721 gagtacttct tcgaccggga ceecgaggty ttecegctgeg tecicaactt ctaccgeacg
781 ggpaagetge actaccegeg ctacgagtge atetetgeet acgacgacga getggectte
841 tacggcatcc tcccggagat catcggggac tgetgetacg aggagtacaa ggaccgeaag
901 agggagaacg ccgagegpct catggacgac aacgactcgg agaacaacca ggagtccatg
961 cccicgetea getteegeca gaccalglgg cgggecticg agaaccceca caccageacg
1021 ctggeeetgg tetictacta cgtgactgge ttetteateg ctgicteggt catcaccaac
1081 gtggtggaga cggigeegtg cggeacggte cegggeagea aggagelgee gtgcgpggag
1141 cgetactegg tggectictt ctgectggac acggegtgcg teatgatcett cacegtggag
1201 tacctectge ggetcttege ggeteceage cgetaccgct teatcegeag cgteatgage
1261 atcatcgacg tggtggecat catgecctac tacatcggtc tggtcatgac caacaacgag
1321 gacgtgtecg gegecticgt cacgeteegg gtetteegeg tettcaggat citcaaglit
1381 tccegeeact cecagggect geggateetg ggetacacac tgaagagcetg tgectccgaa
1441 ctgggetttc ttctcticte cetcaccatg gecatcatea tetttgeeac tgtgatgttt
1501 tatgcegaga agggetecte ggecageaag ttcacaagcea teectgecte gtittggtac
1561 accattgtca ccatgaccac actggggtac ggagacatgg tgectaagac galtgcaggg
1621 aagatcttcg getecatctg ctecttgagt ggegtectgg teattgecet gecagteect
1681 grgatigitt ccaactitag ccggatitac caccagaatc agagagetga taaacgeagg
1741 geacaaaaga aggecegect tgccaggate cgtgtggeca aaacaggeag ticgaatgea
1801 tacctgeaca geaagegeaa cgggetecte aacgaggegce tggagetgac gggeacecea
1861 gaagaggage acatgggcaa gaccacctea cteatcgaga gecagceatea teacctgetg
1921 cactgcctgg aaaaaaccac tgggttgtee tatcitgtgg atgatcecct gttatctgta
1981 cgaaccicca ccatcaagaa ccacgagttt attpatgagc agatgtitga geagaactge
2041 atggapagit caatgcagaa ctacccatee acaagaagte colcactgte cageeaccea
2101 ggecteacta ceacctgetg ctecegtegt agtaagaaga ccacacacct geccaattet
2161 aacctgccag ctactegect gegeageatg caagagetea geacgateea catceaggge
2221 agtgagcage cctecclcac aaccagtege tecagectta atttgaaage agacgacgga
2281 ctgagaccaa actgcaaaac atcccagate accacageca teatcageat ccccactece
2341 ccagegcetaa ceccagaggg ggaaagicgg ceaceccctg cecageecagg ccocaacacg
2401 aacattcctt ccatagecag caatgttgte aaggtcteeg cettgtaaaa ccactggaca
2461 pagggccaga glgggtagtg gggaatgaag gggactggea tattggtgpg tggtcactga
2521 gaccacteec teececctit ceecactatt tetgeetgee ceattgtace cetageactg
2581 agacttgtge ctggaaggaa aaagaggtag caaaggggcea cetgaggtic acgetgetag
2641 cgtggacala geeetglgat actgeatete actggggeca gaggaaggga ggg

Figure 14A

14/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

MAAGVAAWLPFARAAAIGWMPVANCPMPLAPADKNKRQDEL!VLNVSGRRFQTWRTTLER
YPDTLLGSTEKEFFFNEDTKEYFFDRDPEVFRCVLNFYRTGKLHYPRYECISAYDDELAFYGI
LPEIIGDCCYEEYKDRKRENAERLMDDNDSENNQESMPSLSFRQTMWRAFENPHTSTLALVF
YYVTGFEFIAVSVITNVVETVPCGTVPGSKELPCGERYSVAFFCLDTACVMIFTVEYLLRLFAA
PSRYRFIRSVMSIDVVAIMPYYIGLVMTNNEDVSGAFVTLRVFRVFRIFKFSRHSQGLRILGY
TLKSCASELGFLLFSLTMAIIFATVMFYAEKGSSASKFTSIPASFWYTIVIMTTLGYGDMVPK
TIAGKIFGSICSLSGVLVIALPVPVIVSNFSRIY HQNQRADKRRAQKKARLARIRVAKTGSSNA
YLHSKRNGLLNEALELTGTPEEEHMGKTTSLIESQHHHLLHCLEKTTGLSYLVDDPLLSVRTS
TIKNHEFIDEQMFEQNCMESSMQNYPSTRSPSLSSHPGLTTTCCSRRSKKTTHLPNSNLPATRL
RSMQELSTIHIQGSEQPSLTTSRSSLNLKADDGLRPNCKTSQITTAHSIPTPPALTPEGESRPPPA
SPGPNTNIPSIASNVVKVSAL

Figure 14B

15/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

1 cactcccaaa gaactgggta ctcaacactg ageagatctg ttelttgage taaaaaccat
61 gtpctgtacc aagagtttge tectggetge tttgatgtca gtgetgetac tccaccictg
121 cggcgaatca gaageageaa geaactittga ctgetgtett ggatacacag accgtattet
181 tcatcctaaa tttaitgtgg gettcacacg geagetggec aatgaaggcet gtgacatcaa
241 tgctatcatc titcacacaa agaaaaagtt gtctgtgtge geaaatccaa aacagactig
301 ggtgaaatat attgtgcgte tectcagtaa aaaagtcaag aacalglaaa aactgtggcet
361 titctggaat ggaattggac alagcccaag aacagaaaga accttgetgg gettggaggt
421 ttcacttgea catcatggag ggtttagtgce (tatctaatt tgtgeetcac tggacttgic
481 caattaatga agttgattca tattgcatca tagtttgett tgtttaagea tcacattaaa

541 grtaaactgt attttatgtt atttataget gtaggitte tgegrttage tatttaatac

601 taatiticca taagetattt tggtttagtg caaagtataa aattatattt gggggggaat
661 aagattatat ggactttctt gcaagcaaca agetattitt taaaaaaact atttaacatt

721 ctittgttta tattgttitg tctcctaaat tgttgtaatt geattataaa ataagaaaaa
781 cattaataag acaaatatt

Figure [SA
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| gaagcppgaa agggecacaa tgggatetgy saggtegrcy seacagases sgeatgicca
61 geeacgtege ttgtitice cacgetlagga getaccacaa cagglgctge gageegtaag
121 cgecccecac cegegetatg ggeleggacg colgggtggg ccttiggegp ccacaccgge
181 ccegeggece calcgeggeg cactacggag gecceggece caaatacaag ctpecgecea
241 acaccggeta cgecetgeat gacceglege Bgeegegese ceeegectic accticggeg
301 cgegeticee cacgeageap acgacgigey geeccgggee aggecacctg gtaeeegcte
361 geatgaccgt gegeggeace gacgpegeee cegeelacic catctacggce cgeccacgcee
421 geteagegcc cliccteact cegggacctg geaggtacit ccoggagega 2cggggaacy
48] cgacgtacce cagtgegect cggeacacca tigetecceg aaactggggt gtecaggegg
541 aacagcagag cccagglece geggeciata cggtgeccte geictiggpt cogegegtea
601 tcggcaaagt ctccgecceca actigeteca (etacggecy cagagegget ggcagtitet
661 tcgaggacct cagcaagacc cegggecect gegectatea ggtegtgagt cecagggptct
721 acaagtcecg ggecccecag ttcacgatte tggegepgac ticgetecce caagacaaca
781 ctcggaagee agggeccgey gectacaacg tggatcagea ccggaagecce cgeggelgga
841 gtitcgggat ccggeacicg gactacclgg cccegetggt gaccgacgeg gacaactgac
901 ccgccaggeg ggageggece cacacgtgtt tecttaaagt ctgegagiec geaaaaaaaa
96! aanaaanaaa

Figure 16A
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| accaaacctc ttcgaggeac aaggeacaac aggetgetct gggattetet tcagecaate
61 trcaltgetc aagtgtetga agecagecatg gcagaagtac ctgagetcge cagtgaaatg
121 atggcttatt acagtggcaa tgaggatgac tglictitg aageigatgg cectaaacag
181 atgaagtgct cettecagga cetggacete tgeectetgg atgpeggeat ccagctacga
241 atctccgace accactacag caagggctte aggcaggccg‘;cgtcagttgt tgtggccatg
301 gacaagctga pgaagatgct ggliceetge ceacagacct tccaggagaa (gacclgage
361 accitcttte cettcatctt tgaagaagaa cctatclict tegacacaty gpataacgag
421 gettatglge acgatgeace tgtacgatea ctgaactgea cgeiceggpa cicacagcaa
481 aaaagcltgg tgatgtctgg tccatatgaa ctgaaagcele tecaccieea gggacaggat
541 atggagcaac aagtggigtt ctccatglec titgtacaag gagaagaaag taatgacaaa
601 atacctgtgg cctigggect caaggaaaag aatotgtace tgtectgegt gtigaaagat
661 gataagceca ctetacaget ggagagtgta gatcccaaaa attacccaaa gaagaagatg
721 gaaaagcgat ttgicticaa caagatagaa atcaataaca agctggaatt tgagtcetgec
781 cagticceea actggtacat cageacctet caageagaaa acatgeeegt cticclggga
841 gggaccaaag geggccagga tataactgac ticaccatge aaltigtgic ticctaaaga
901 gagctgtacc cagagagtcc tgtgetgaat gtggactcaa tecctagggc tggeagaaag
961 ggaacagaaa ggtttitgag tacggetata geetggactt tectgtigte tacaccaatg
1021 cccaactgec tgecttaggg tagtgetaag aggatctect giccatcage caggacagtc
1081 agctetetee tttcagggee aatccccage cettttgitg agecaggeet ctetcaccte
1141 tcctactcac ttaaageceg cctgacagaa accacggcca catttggttc taagaaacce
1201 tetgteatte getcecacat [eigatgage aacegettee ctatttattt atttatttgt
1261 rgtitgtit tattcattgg tctaatttat tcaaaggeg caagaagtag cagtgtctgt
1321 aaaagagcct agtttttaat agctatggaa tcaattcaar ttggaciggt gtgetetctt
1381 taaatcaagt ccittaaita agactgaaaa tatataaget cagattattt aaatgggaat
1441 atttataaat gagcaaatat catactgttc aatggitctg aaataaactt cactgaag

Figure 17A
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1 cacagagecee gggecgeagg cacctecteg ceagetette cgetectete acagecgeca
61 gaccegeclg ctgageecea tggeeegege tgetetetee geegeeecea gcaatceceeg
121 getectgega gtgacactge tgetcetget cotggtagee getggeegge gegeageagg
181 agegtecpty gecactgaac tgegetgeea glgetigeag accetgeagg gaaftcacce
241 caagaacatc caaagtgtga acgtgaagtc ccceggacce cactgegeee anaccgaagt
301 catagccaca ctcaagaatg ggcggaaage ttgectcaat cetgeatcee ceatagttaa
361 gaaaatcalc gaaaagalge tgaacagtga caaatccaac tgaccagaag ggaggaggaa
421 geteactggt ggetgltect gaaggaggee ctgeccttat aggaacagaa gaggaaagag
481 agacacagct gecagaggcca cctggatigt gectaatgtg tttgageate gettaggaga
541 agtctictal ttatttattt aticattagt tttgaagatt ctatgtaat attitaggtg
601 taaaataaut aagggtatga ttaactctac ctgcacactg tcclattata ttcattettt
661 tigaaatgic aaccccaagt tagticaate tggaticata tiaatttga aggtagaatg
721 titicaaatg tictccagtc attatgttaa tatttctgag gagectgeaa catgecagee
781 actglgatag aggeiggegg atccaagceaa atggecaatg agatcattgt gaaggcaggg
841 gaatgtatgt geacatctgt tttgtaactg titagatgaa tgtcagttgt tatttattga
901 aatgattica cagtgtgtgg tcaacatttc tcatgttgaa actttaagaa ctaaaatgtt
961 ctaaatatee cttggacalt ttatgtcttt cttgtaagge atactgectt gittaatggt
1021 agitniacag tgtttctggc ttagaacaaa ggggcttaat tatigatgtt ttcatagaga
1081 atataaaaat aaagcactta tag

Figure 18A
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1 cacagagccc gggeegeagg cacctecteg ccagelctte cgeteetete acagecgeca
61 gaccegecetg ctgageceea tggeeegege tgetctetee geecgecceca geaatceecg
121 getectgega gtggeactge tgetcctget cetggtagee getggecgge gegeageagyg
181 agegleegtp gecactgaac tgegetgecea gtgettgeag acectgeagg gaattcacee
241 caagaacatc caaagtgtga acgigaagic ccceggacce cactgegece aaaccgaagt
301 catagccaca ctcaagaatg ggeggaaage ttgecteaat cetgeatece ceatagttaa
361 gaaaatcalc gaaaagalgc tgaacagiga caaalccaac tgaccagaag ggaggapgaa
421 getcactgpt ggetgitect gaaggaggee ctgeccttat aggaacagaa gaggaaagag
431 agacacagct gcagaggceca cetggattgt gectaalgtg titgageate gettaggaga
541 agtctictat ttatttattt attcattagt tttgaagatt ctatgtiaat attttaggtg
601 taaaataatt aagggtatga ttaactctac ctgcacactg tcctattata ttcattettt
661 ttgaaatgtc aaccccaagt tagttcaatce tggattcata tttaatttga aggtagaaltg
721 urtcaaatg tictccagic attatgiiaa tatitctgag gageelgeaa catgeeagee
781 actgtgatag aggctggepg atccaagcaa atggccaatg agatcattgt gaaggcaggg
841 gaatgtatgt geacatctgt titgtaactg tttagatgaa tgtcagttgt tatttattga
901 aatgatttca cagtgtgtgg tcaacatttc tcatgttgaa actitaagaa ctaaaatgt
961 ctaaatatcc cttggacait ttatgtcttt cttgtaagge atactgectt gittaatggt
1021 agttttacag tgtttctgge tHagaacaaa ggggcttaat tattgatgtt ticatagaga
1081 atataaaaat aaagcactia tag

Figure 19A
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I agcgtpagac tcgegeecte cggeacggaa aaggecagge gacaggtytc gettgaaaag
61 actgggetty tecttgetgg tgcatgegtc glcggecetet ggocageagg titacanagy
121 aggaaaacga cticttctag attttitiit cagtttcttc tataaatcaa aacatctcaa

181 aatggagacc taaaatcett aaagggactt agictaatct cgggagglag titgtgcat
241 gggtaaacaa altaagtatt aactggtglt ttactatcca aagaatgcta attitataaa

301 catgatcgag ttatataagg lataccataa tgagtitgal ttgaattty attigtggaa

361 ataaaggaaa aglgattcta getgggpcat attgtiaaag catttttite agagtiggcc
421 aggcagtete ctactggeac attcteecat tatgtagaat agaaatagta cctgtgtitg
481 ggaaagatt taaaatgagt pacagttatt tggaacaaag agctaataat caatccactg
541 caaattaaag aaacatgcag atgaaagtit tgacacatta aaatacttct acaglgacaa
601 agaaaaatca agaacaaagc tttttgatat gtgcaacaaa titagaggaa gtaaaaagat
661 aaatgtgatg attggtcaag aaattatcca gitatttaca aggccactga tatittaaac

721 gtecaaaagt ttgtttaaat gpgctgtiac cgctgagaat galgaggatg agaatpatgg
781 tigaagga catittagga aatgaagaaa citagaaaat taatataaag acagtgatga
841 atacaaagaa gattittata acaatgtgta aaatttttgg ccagggaaag gaatatigaa
901 gttagataca attacttacc tttgagggaa ataattgtty gtaatgagat gtgatgtitc

961 tectgecace tggaaacaaa gealtgaagt ctgeagtipa aaageccaac gietgtgaga
1021 tecaggaaac catgettgea aaccactggt aaaaaaaaaa aaaaaaaaaa aaaaaagccea
1081 cagtgacttg cttattggte attgctagta ltatcgacte agaacetctt tactaatggc
1141 ragtaaatca taattgagaa attctgaatt ltgacaaggt ctetgetgtt gaaatggtaa
1201 atttattatt ttttttgtca tgataaattc tggttcaagg tatgctatce atgaaataat
1261 tictgaccaa aactaaaitg atgcaatitg attatccatc ttagcctaca gatggcatct
1321 ggtaactitt gactgttita aaaaataaat ccactatcag agtagatttg atpttggctt
1381 cagaaacalt tagaaaaaca aaagttcaaa aatgtttica geapgteata agltgaataa
1441 ctetacaatg ttagttcttt gagggggaca aaaaatttaa aatctitgaa aggtcitatt
1501 ttacagceat atctaaatia tettaagaaa atitttaaca aagggaatga aatatatatc
1561 atgattctgt ttttccaaaa gtaacctgaa tatagcaatg aagttcagtt ttgttattgg
1621 tagtttgggc agagtetctt tttgecageac ctgttgtcta ccataattac agaggacatt
1681 tccatgttct agccaagtat actattagaa taaaaaaact taacattgag ttgcttcaac
1741 agcatgaaac tgagtccaaa agaccaaatg aacaaacaca ttaatctctg attatttatt
180! ttaaatagaa tatttaattg tgtaagatct aatagiatca ttatacttaa gcaatcatat

1861 tectgatgat ctatgggaaa taactattat ttaatiaata ttgaaaccag gttttaagat
1921 gtgttageea gtectgttac tagtaaatct ctitatitgg agagaaattt tagattgttt

1981 tgttcteett attagaagga ttgtagaaag aaaaaaatga ctaattggag aaaaattggg
2041 gatatatcat atttcactga aticaaaatg tciicagitg taaatcttac cattatitta
2101 cgtacctcta agaaataaaa gtgettctaa ttaaaatatg atgtcattaa ttatgaaata
2161 cttcttgata acagaagttt taaaatagee atcttagaat cagtgaaata tggtaatgta
2221 ttattttect cctttgagtt aggtettgty cttitttttc ctggecacta aalttcacaa

2281 tticcaaaaa geaaaataaa catatictga atatttttge tgtgaaacac ttgacagcag
2341 agctttccac catgaaaaga apctteatga gtcacacatt acatctttgg gttgattgaa
2401 tgccactgaa acattctagt agectggaga agttgaccta cctgtggaga tgectgecat
2461 taaatggcat cctgatggct taatacacat cactettctg tgaagggtit taattttcaa
2521 cacagcttac tetgtageat catgtitaca ttgtaigtat aaagattata caaagglgca
2581 attgtgtatt tettcettaa aatgtatcag talaggattt agaatcicea tgitgaaact
2641 ctaaatgcat agaaataaaa ataataaaaa atttttcatt ttggctittc agcctagtat
2701 taaaactgat aaaagcaaag ccatgcacaa aactacctec clagagaaag gctagtcect
2761 ttcttecee attcatttca ttatgaacat agtagaaaac ageatatict tatcaaatit
2821 gatgaaaage gecaacacgt ttgaactgaa atacgacttg tcatgtgaac tgtaccgaat
2881 gtcracgtat tecacttitc ctgetggggt tectgictea gaaaggagte ttgctegige

Figure 20A
2941 1ggtttctat tacactggtg tgaatgacaa gglcaaatge ttetgttgtg gectgatget

3001 ggataactgg aaaagaggag acagtcctac tgaaaagcat aaaaagttgt atcctagetg
3061 cagattcgtt cagagtctaa attccgttaa caacttggaa gelacctete agectacttt
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3121 tecticttca gtaacaaatt ccacacactc attacttccy ggtacagaaa acagtggata
3181 tticcgtgge tettaticaa actetecate aaatccigta aaclccagag caaalcaaga
3241 wuctgee ttgatgagaa gitcclacea clgtgcaatg aataacgaaa atgecagatt
3301 acttactitt cagacatggc cattgacttt tetgtcgeca acagatetgg caaaageagg
3361 critactac ataggacctg gagacagagl ggcligetlt gectgtgptg gaaaattgag
3421 caattgggaa ccgaaggata atgctatgtc agaacacctg agacattttc ccaaatgece
3481 autatagaa aatcagcltc aagacactic aagatacaca gtttctaatc tgageatgea
3541 gacacatgca geeegeltta aaacattett taactggeee tetagtgttc tagitaatee
3601 tgagcagett geaagtpcgg gittitatta tgtgpptaac agtgatgatg tcaaatpctt
3661 ttgetgtgat ggtpgactca ggtgttgpga atctggagat gatccatggg (tcaacatge
3721 caagiggiit ccaagglgtg aglactigat aagaattaaa ggacaggagt tcatcegtca
3781 agttcaagec agttacccte atctacttga acagctgeta tecacatcag acageceagg
3841 agatgaaaat geagagtcat caattatcca ttttgaacct ggagaagacc attcagaaga
3901 tgcaatcatg atgaatactc ctgtgattaa tgctgeegtg gaaatgggct ttagtagaag
3961 cctgptaaaa cagacagtic agagaaaaat cctagcaact ggagagaatt atagactagt
4021 caatgatctt gtgttagact tactcaatgc agaagatgaa ataagggaag aggagagaga
4081 aagagcaact gaggaaaaag aatcaaatga iftattatta atccggaaga atagaatggc
4141 acttittcaa catttgactt gtgtaattec aatcctggat agtetactaa ctgecggaat
4201 tanaatgaa caagaacatg atgttattaa acagaagaca cagacgtctt tacaagcaag
4261 agaactgatt gatacgattt tagtaaaagg aaatattgca geeactgtat tcagaaacte
4321 tctgeaagaa gelgaagetg tgttatatga geatttattt gtgcaacagg acataaaata
4381 t1aticecaca gaagatgttt cagaictace agiggaagaa caatigegga gactacaaga
444 agaaagaaca tglaaaglgt gtatggacaa agaagtgicc atagigtita ticcttgigg
4501 tcatctagta gtatgcaaag attgtgcetec fictttaaga aaglgtccta titglaggag
4561 tacaatcaag ggtacagtic gtacatttct ttcatgaaga agaaccaaaa catcgtctaa
4621 actttagaat taatttatta aatgtartat aactttaact titatcctaa tttggtitcc

4681 ttaaaattit tatttattta caactcaaaa aacattglit tgtgtaacat atttatatat

4741 glatctaaac catatgaaca tatairiit agaaactaag agaatgatag gettitgtic
4801 ttatgaacga aanagaggta geactacaaa cacaalattc aatcaaaatt tcagcattat
4861 tgaaattgla agtgaagtaa aacttaagat atttgagtta acctttaaga attttaaata
4921 thtggeatt gtactaatac cgggaacatg aagecaggtg tggtggtatg tgectgtagt
4981 cccaggetga ggeaagagaa ttacttgage ccaggagtit gaatecatce tgggeageat
5041 actgagaccce tgectttaaa aacaaacaga acaaaaacaa aacaccaggg acacatttct
5101 ctgrcttitt tgatcagtgt cctatacatc gaaggtgtge atatatgttg aatgacattt

5161 tagggacatg gtgtttitat anagaattct ptgagaaaaa atttaataaa gcaacaaaaa
5221 ttactctiaa aaaaaaaaaa aaa

Figure 20A (Continued)
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MNIVENSIFLSNLMKSANTFELKYDLSCELYRMSTYSTFPAGVPVSERSLARAGFYYTGVND
KVKCFCCGLMLDNWKRGDSPTEKHKKLYPSCRFVQSLNSVNNLEATSQPTFPSSVTNSTHSL
LPGTENSGYFRGSYSNSPSNPVNSRANQDFSALMRSSYHCAMNNENARLLTFQTWPLTFLSP
TDLAKAGFYYIGPGDRVACFACGGKLSNWEPKDNAMSEHLRHFPKCPFIENQLQDTSRYTVS
NLSMQTHAARFKTFFNWPSSVLVNPEQLASAGFYYVGNSDDVKCFCCDGGLRCWESGDDP
WVQHAKWFPRCEYLIRIKGQEFIRQVQASYPHLLEQLLSTSDSPGDENAESSIIHFEPGEDHSE
DAIMMNTPVINAAVEMGFSRSLVKQTVQRKILATGENYRLVNDLVLDLLNAEDEIREEERER
ATEEKESNDLLLIRKNRMALFQHLTCVIPILDSLLTAGHNEQEHDVIKQKTQTSLQARELIDTI
LVKGNIAATVFRNSLQEAEAVLYEHLFVQQDIKYIPTEDVSDLPVEEQLRRLQEERTCKVCM
DKEVSIVFIPCGHLVVCKDCAPSLRKCPICRSTIKGTVRTFLS

Figure 20B
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| cggcaanaaa aaaaggegta agaatttiga agetatgltc aaaggtatcc ttcagagtgg

61 attgpataac ttcgtgataa accacatgct aaagaacaac gtggetggac aaacatctat
121 ccagacccta gtacctaata cggatcaaaa gicgaccagt gtaaaaaaag acaaccacaa
181 aaaaaaaaca gltaagatpt tggaatacct gggcaaagat gticticatg gtgttittaa
241 ttatttggca aaacacgatg tictgacatt gaaggaagag gaaaagaaaa aatattatga
301 tgccaaaatt gaagacaagg ccctgatctt gptagactct ttgegaaaga atcgegtepc
361 tcatcaaatg tttacccaaa cactictcaa tatggaccaa aagatcacca gigtaaaace
421 (cttctgeaa atcgaggetg gaccacctga gtcageagaa tetacaaata tactcaaact
481 ttgtcetegt gaagaattce tgagactgtg laaaaaaaat catgatgaga tctatccaat
541 aaaaaagaga paggaccgea gacgectggc tcteatcata tgeaatacaa agtttgatca
601 cctgectgea aggaatgggg ctcactalga catcgtgggg atgaaaaggc tgettcaagg
661 ccigggetac actgtggttg acgaaaagaa tctcacagee agggatatgg agtcagtgct
721 gagppcattt gergecagac cagageacaa grectelgac ageacgttet tggtacteat
781 gtetcatgge atcctagagg gaatctgegy aactgegeat anaaagaaaa aaccggatgt
841 gctgetttat gacaccatct tccagatatt caacaaccge aactgectea gtetaaagga
901 caaacccaag gtcatcattg tccaggectg cagaggtgaa aaacatpggg aactctgggt
961 cagagactct ccagcatect tggeagteat cicttcacag tcatctgaga acctpgagge
1021 agattctgtt tgcaagatce acgaggagaa ggactteatt getttetgtt cttcaacace
1081 acataacgtg tcctggagag accgceacaag gggclecaltc ttcattacgg aactcatcac
1141 atgcttccag aaatattctt getgetgeea cctaatggea atatttcgga aggtacagaa
1201 atcaittgaa gticcacagg ctaaagcecca gatgeceace atagaacgag caaccettgac
1261 aagagatttc tacctcttic ctggcaaltg aaaatgaaac cacaggcage ccageectee
1321 tctgtcaaca tcaaagagca catttaccag tatagcttge atagtcaata titggtatit
1381 caataaaagt aaagactgta

Figure 21A

MFKGILQSGLDNFVINHMLKNNVAGQTSIQTLYPNTDQKSTSVKKDNHKKKTVKMLEYLGK
DVLHGVFNYLAKHDVLTLKEEEKKKYYDAKIEDKALILVDSLRKNRVAHQMFTQTLLNMD
QKITSVKPLLQIEAGPPESAESTNILKLCPREEFLRLCKKNHDEIYPIKKREDRRRLALIICNTKF
DHLPARNGAHYDIVGMKRLLQGLGYTVVDEKNLTARDMESVLRAFAARPEHKSSDSTFLVL
MSHGILEGICGTAHKKKKPDVLLYDTIFQIFNNRNCLSLKDKPKVIIVQACRGEKHGELWVRD
SPASLAVISSQSSENLEADSVCKIHEEKDFIAFCSSTPHNVSWRDRTRGSIFITELITCFQKYSCC
CHLMEIFRKVQKSFEVPQAKAQMPTIERATLTRDFYLFPGN

Figure 21B
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1 tttatagcag cagtagaaat ataccaccct agaggacaca cctectttta getaggtace

61 tataaatgtc caggatittc taltcaattg agaagaaccc agcaaaatgg ggatctceac

121 agtcatcctt gaaatgtgtc tittatgggg acaagttcta tctacaggtg ggtggatcee

181 aaggactaca gactacgctt cactgatlec cteggaggtg cecttggate caactgtage
241 agaaggttct ccatttccct cggagtegac cetggagtca actgtageag aaggttctec
301 gattteettg gagtcaacce tggagtcaac cgtagcagaa ggttetetga tteccctcaga

361 grcaaccelg gagicaactg tagcagaagg atctgatict ggitiggece tgaggetggt
421 gaatggagat ggcaggtpte agggeegagt ggagatecta taccgaggct cetgggpcac
481 cgtgtgtgat gacagcetggg acaccaatga tgecaacgtg gtetgtagge agetpepttg
541 1ggetgpgec atgteagete caggaaatge ctggtttgge cagggcteag gacecattge
601 cctggatgat gtgcgctget caggacacga atcctacelg tggagetgec ccecacaatgg
661 ctggetctee cataactgte pccatggtga agatgetppt gttatetget cagetgecca

721 geeteagtca acactcagge cagaaagitg geetgtcagg atatcaccac cigtacecac
781 agaaggatct gaatccagtt tggecctgag getpgtgaal ggaggegaca gglgtegagg
841 ccgagtgpag gtectatace gaggetcetg gggeaceglg tgigatgact actgggacac
901 caatgatgce aatgtggtct peaggeaget ggactgtggc tgggecatgt cagceccagg
961 aaatgcccag tttggecagg getcaggacc cattgteetg gatgatgtge petgeteagg
1021 acatgagtce tacctgtpga getgececca caatggetgg ctcacccaca actgtggeca
1081 tagtgaagac geiggtgica tetgeteage tceeeagice cggeegacac ccageecaga
1141 tacttggecg acctcacatg catcaacage aggacctgaa tecagtttgg cectgaggct
1201 ggrgaatgga ggtgacaggt gtcagggceg agtggaggte ctataccgag getectgggg
1261 caccgtgtgt gatgataget gggacaccag tgacgecaat gtggtetgee ggcagelgge
1321 ctgtggetgg gecacgteag ccecaggaaa tgeceggltt ggecaggett caggacccat
1381 tgtcciggat gacgigeget getcaggeta tgagteetac cigtggaget geccccacaa
1441 tggctggcte teccataact gtecagcacag tgaagacgct ggtgteatct getcagetge
1501 ccactectgg tegacgecca gtecagacac attgecgace atcaccttge ctgeatcgac
1561 agtaggatct gaatccagtt tggeeclgag getpgtgaat gpaggtpaca ggtgteageg
1621 ccgagtggag gtectatace aaggeteetg gggeacegty tgegatgaca getgggacac
1681 caatgatgce aatgtegtct gecaggeaact ggactgtpac tgpeccatgt cagecccagg
1741 aaatgcecgg ttiggtcagg getcaggace cattgtectg gatgatptge getgetcagg
1801 acacgagtct tacctgtgga getgececca caatggetgg ctetcccaca actgtggeca
1861 tagtgaagac gctggtgtea tetgetcage tteccagtee cggecaacac ctagtecaga
1921 cactiggcca accteacatg catcaacage aggatctgaa Iccagtttgg cectgagget
1981 ggtgaatgga ggteacaggt gtcagggceg agtggaggte clataccgag getcetgggg
2041 caccgtgtgt gatgactact gggacaccaa tgatgccaat gtggttigea ggeagetggg
2101 ctgtggetgg gecatgtcag cecccaggaaa tgeccggitt ggecagggtt caggacceat
2161 tgtectggat gatgtgegct getcaggaca tgaptectat ctgtggaget geecccacaa
2221 tggcrggcte teccacaact gtggecatca tgaagacget ggtgteatct getcagettc
2281 ccagteccag ccgacaccea geeeagacac ttggeeaacc teacatgeat caacageagg
2341 atctgaatcc agtitggece tgaggctget gaatggaggt pacaggtgic agggcegagt
2401 ggaggtccta taccgagget cetgggpcac cgtgtgigat gactactgge acaccaatga
2461 tgccaatgtg gttigcagge agetgggctg tggetggace acgicagece caggaaatge
2521 ceggtttggc cagggticag gacccattgt cetggatgat gtgegetget caggacatga
2581 grectatetg tggagetgee cccacaatgg ctggetetee cacaactgtg geeateatga
2641 agacgetggt gteatetget cagetteeea gteccageeg acacceagec cagacacttg
2701 gecaacctct cgtgeatcaa cageaggate tgaatceact tiggecetga gactggtgaa
2761 tggaggtgac aggtgtcgag geegagtgpa ggtectatac caaggetect ggggeacegt
2821 gtptgatgac tactgggaca ccaatgatge caacgtggte tgcaggeage tgggcetgteg
2881 ctggpccatg tcageeccag gaaatgecca gittggecag ggctcaggac ceattgtect

Figure 22A
2941 ggatgatgtg cgetgetcag gacacgagtc ttacctgigg agetgeccee acaatggetg
3001 geteteccac aactgtggce atcatgaaga tgclggigle alctgeteag ctgeteagte
3061 ccagtcaacg cccaggecag atacttgget gaccaccaac ttaccggeat tgacagtapg
3121 atctgaatec agtitggetc tgaggetggt gaatggagat gacaggtglc gaggecgagt
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3181 ggaggtectg tatcgaggcet cetggggaac cgtgtgigat gacagetggg acaccaalga
3241 1gccaatgtg gictgeagee agetgggetg (ggetgggec atgicggece caggaaatge
3301 ccggtttgac caggpclcag gacccattgt cctggatgat gtgegetget cagggaatga
3361 gtcctaccrg tggagcetgee ceccacaaagg ctggetcace cacaactgtg gecatcacga
3421 agacgctggt gteatctgct cagecaccea aataaattct actacgacag attggtggea
3481 rccaacaact acaaccaclg caagacccic ticaaattgt ggiggettict tattctatge
3541 cagtgggaca ttctccagec catcctacee tgeatactac cccaacaatg ctaagtgtgt
3601 rigggaaata gaagtgaatt ctggttatcg cataaacctg ggcttcagta atctgaaatt
3661 ggaggcacac cataactgea gititgatta tgttgaaate titgatggat cattgaatag
3721 cagtctectg ctggggaaaa tetgtaatga taccaggeaa atatttacat cticttacaa
3781 ccgaatgacc attcactitc gnagtgacat cagtticcaa aacactggct ttttggettg
3841 gtataactcc ttcccaageg atgecacclt gaggitggte aatttaaatt catcetatgg
3901 tctatgtgee gggegtgtag aaatttacca tggtggeace tgggggacay titgtgatga
3961 ctcctggacc attcaggaag ctgapgpgtept ctgcagacag ctagggetate gacgtgeagt
4021 ttcagecctt ggaaatgeat attitggcete tggetctgge cccatcacee tggacgatgt
4081 agagtgctca gggacggaat ccactetetg geagtgeegg aaccgagget ggttctecca
4141 caactgtaat catcgtgaag atgctggigt catctgetea ggaaaccate tatcgacacc
4201 tgeteetttt ctcaacatca cccgtecaaa cacagattat teetgeggag gettectate
4261 ccaaccatca ggpgactiit ccageccatt clatcccggg aactatccaa acaatgecaa
4321 gtgtatpteg gacattgagg tgcaaaacaa ctaccgtgtg actgtgatet tcagagatgt
4381 ccageitgaa ggrggctgea actatgatta tattgaagtt ticgatggee cclacegeag
4441 ttccectete attgetegag tttgtgatgg ggecagagge tectteactt cttectecaa
4501 cttcatgtcc attcgettea tcagtgacca cageatcaca aggagagggt teegggetga
4561 gtactactcc agtcecteca atgacageac caacctgetce tgtetgecaa atcacatgea
4621 agccagtgtg agcaggagct atctccaatc cttgggcttt tctgecagtg accttgtcat
4681 ttccacctgg aatggatact acgagtgteg gecccagata acgecgaacce tggtgatatt
4741 cacaattecc tactcaggct geggeacctt caageaggea gacaatgaca ccatcgacta
4801 ttccaacttc ctcacageag ctgtctcagg tggcatcatc aagaggagga cagacciceg
4386 tattcacgtc agctgcagaa tgeltcagaa cacctgggic gacaccatgt acattgetaa
4921 tgacaccatc cacgitgeta ataacaccat ccaggtcgag gaagtccagt atggcaattt
4981 tgacgtgaac atttcctttt atacttecte atcttteitg tatcctgtga ccageegece

5041 wactacgtg gacctgaacc aggactigta cgttcaggct gaaatcctec attctgatge
5101 tgtactgacc ttgtttgtgg acacctgegt ggeatcacca tactccaatg acttcacgte
5161 tttgacttat gatctaatce ggagtggatg cgigagggat gacacctacg gacectacte
5221 ctegecatct cticgeattg cccgettecg gttcagggec ttecacttee tgaacegett
5281 ccectecgtg tacctgegtt gtaaaatggt ggtgtgeaga gegtatgace cotettceeg
5341 ctgctaccga ggctgtatat teaggtcgaa gagggalgte gectectace aggaaaaggt
5401 ggacgicgtc ctgggtecca tecagetgea gacceeccca cgecgagaag aggagecteg
5461 gtaggtggtc getcteagac cecactgtee accggggege agacecetga cteggggact
5521 tgggatgttc ctettggtgt catattccaa ctcagattga gecctacatt glgetgeace
5581 tggtcatacg gagitgaate agacctggtt ceccgeeteee cecaaggetea tgglectigg
5641 aggacccgtt gcagggtgag gtcaagagag ttctgacclg gatggececat agaccigacg
5701 teccagaate catgeticte atctgeaaaa tgaaaatgte aatacttact tettageact
5761 gttgagapgp ttacttacat aaaggaaltt tggtgaaact gc

Figure 22A (Continued)
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MGISTVILEMCLLWGQVLSTGGWIPRTTDYASLIPSEVPLDPTVAEGSPFPSESTLESTVAEGSP
ISLESTLESTVAEGSLIPSESTLESTVAEGSDSGLALRLYVNGDGRCQGRVEILYRGSWGTVCDD
SWDTNDANVVCRQLGCGWAMSAPGNAWFGQGSGPIALDDVRCSGHESYLWSCPHNGWLS
HNCGHGEDAGVICSAAQPQSTLRPESWPVRISPPVPTEGSESSLALRLYVNGGDRCRGRVEVLY
RGSWGTYCDDY WDTNDANVVCRQLGCGWAMSAPGNAQFGQGSGPIVLDDVRCSGHESYL
WSCPHNGWLTHNCGHSEDAGVICSAPQSRPTPSPDTWPTSHASTAGPESSLALRLYNGGDRC
QGRVEVLYRGSWGTVCDDSWDTSDANVVCRQLGCGWATSAPGNARFGQGSGPIVLDDVRC
SGYESYLWSCPHNGWLSHNCQHSEDAGVICSAAHSWSTPSPDTLPTITLPASTVGSESSLALR
LVNGGDRCQGRVEVLYQGSWGTVCDDSWDTNDANVVCRQLGCGWAMSAPGNARFGQGS
GPIVLDDVRCSGHESYLWSCPHNGWLSHNCGHSEDAGVICSASQSRPTPSPDTWPTSHASTA
GSESSLALRLYVNGGDRCQGRVEVLYRGSWGTVCDDY WDTNDANVVCRQLGCGWAMSAPG
NARFGQGSGPIVLDDVRCSGHESYLWSCPHNGWLSHNCGHHEDAGVICSASQSQPTPSPDT
WPTSHASTAGSESSLALRLVNGGDRCQGRVEVLYRGSWGTVCDDYWDTNDANVVCRQLG
CGWATSAPGNARFGQGSGPIVLDDVRCSGHESY LWSCPHNGWLSHNCGHHEDAGVICSASQ
SQPTPSPDTWPTSRASTAGSESTLALRLYVNGGDRCRGRVEVLYQGSWGTVCDDYWDTNDA
NVVCRQLGCGWAMSAPGNAQFGQGSGPIVLDDVRCSGHESYLWSCPHNGWLSHNCGHHE
DAGVICSAAQSQSTPRPDTWLTTNLPALTVGSESSLALRLVNGGDRCRGRVEVLYRGSWGT
VCDDSWDTNDANVVCRQLGCGWAMSAPGNARFGQGSGPIVLDDVRCSGNESYLWSCPHK
GWLTHNCGHHEDAGVICSATQINSTTTDWWHPTTTTTARPSSNCGGFLFYASGTFSSPSYPA
YYPNNAKCVWEIEVNSGYRINLGFSNLKLEAHHNCSFDYVEIFDGSLNSSLLLGKICNDTRQI!

_ FTSSYNRMTIHFRSDISFOQNTGFLAWYNSFPSDATLRLVNLNSSYGLCAGRVEIYHGGTWGTV
CDDSWTIQEAEVVCRQLGCGRAVSALGNAYFGSGSGPITLDDVECSGTESTLWQCRNRGWF
SHNCNHREDAGVICSGNHLSTPAPFLNITRPNTDYSCGGFLSQPSGDFSSPFYPGNYPNNAKC
VWDIEVQNNYRVTVIFRDVQLEGGCNYDYIEVFDGPYRSSPLIARVCDGARGSFTSSSNFMSI
RFISDHSITRRGFRAEYYSSPSNDSTNLLCLPNHMQASVSRSYLQSLGFSASDLVISTWNGYYE
CRPQITPNLVIFTIPYSGCGTFKQADNDTIDYSNFLTAAVSGGIKRRTDLRIHVSCRMLQNTW
VDTMYIANDTIHVANNTIQVEEVQYGNFDVNISFYTSSSFLYPVTSRPYYVDLNQDLYVQAEI
LHSDAVLTLFVDTCVYASPYSNDFTSLTYDLIRSGCVRDDTY GPYSSPSLRIARFRFRAFHFLNR
FPSVYLRCKMVVCRAYDPSSRCYRGCVLRSKRDVGSYQEKVDVVLGPIQLQTPPRREEEPR

Figure 22B

271197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

| gtagatgcag tecgeegeeg cegetgeetc agecagead geaagattag atctetaaat
61 gcagcaaaac actgectpaa aacagaccgg ccegegeage aageagacat frcacggtge
121 getggggaag cticaaaata tatctgtgac tetgtetteg tigetettea tecccatcaa
181 titcatcacg ggaggepage ageaagtaag aatitcactt teggatctge ctagagacac
241 acctecctge teccteecce actegatgtg aagaglatic cggagteice ggacgggagt
301 agatttgcag caccctapgeg ggagegagga aaacctactg atlctttage teattatcat
361 ctctcecaga cgagattice ttcttatcge ctgecteatc getcaaglit gagecteceg
421 aagtceggge ggpagagacg aaacccetgg cteaccecca geegeaggaa geecacegect
481 tgctecaage cectgeaget ctgetgeace geageticte acccagtgeg gatgetgtag
541 atcaacaggt tcagggaact tgagcagaat aaggagagac caccgggtac cgeagetegg.
601 gigcagaggg aaaaaaggac ccatagactt gtpgetegeg tegegegege acgetgegee
661 agpgccccag getggegege actcectete tgpotectee agtecgattg ctectgecce
721 caccutacag gietgggatg tacctttcea letgtigetg ctttetteta tggacccetg
781 cccteactet caagaaccte aactactecg tgecggagga geaaggggec ggcacggtga
341 tcgggaacat cggeaggeat getegactge agectgggct teegectgea gagegeggeg
901 gepgagggcg cageaagteg ggtagetace gggtgctgga gaactcegea cegeacctge
961 tggacgigga cgeagacage gggetecict acaccaagea gegeategac cgegagteec
1021 tgtgecgeea caatgecaag tgecagetgt cectegaggt gttcgecaac gacaaggaga
1081 tetgeatgat caaggtagag atccaggaca tcaacgacaa cgegecctec tictectegg
1141 accagatcga aatggacatc tcggagaacg ctgctcecggg caccogetic ceecleacea
1201 gegceacatga ccecgacgec ggegagaatg ggeteegeac ctacetgete acgegegacg
1261 atcacggcct cittggactg gacgttaagt ccegeggega cggeaccaag ticccagaac
1321 tggtcatcca gaaggetctg gaccgegage aacagaatca ccatacgele gtgctgactg
1381 ccctggacgg tggegagect ceacgttecg ceaccgtaca gatcaacgtg aaggtgattg
1441 actccaacga caacageceg gicttcgagg cgecatecta ctiggtggaa ctgeecgaga
1501 acgctecget gggtacagtg gteategate tgaacgeeac cgacgecgat gaaggtecca
1561 atggtgaagt getctactet ttcageagcet acgtpcctga cegegtgegg gagetcttet
1621 ccatcgacce caagaccgge ctaatceglg tgaaggecaa tetggactat gaggaaaacg
1681 ggatpctpga gattgacgtg capgecegag acctggggce taaccctate ccageecact
1741 geaaagtcac ggtcaagete atcgaccgea acgacaatge geegtecate ggtticgtct
1801 ccgtgegeca gggegegetg agegaggeeg ceeetecegg caccgteale geectggtge
1861 gggtcactga ccgggactct ggcaagaacg gacagetgea gtgtegggte ctaggeggag
1921 gaggpacgge cggeggegge gacctggpcg ggeccgegsg ticcgtecee ttcaagettg
1981 aggagaacta cgacaactic tacacggtgg tgactgaccg cccgetggac cgegagacac
2041 aagacpagta caacgtgacc atcgtggege gggacggeeg ctetceteee cteaacteea
2101 ccaagtcgtt cgegatcaag atictagacg agaacgacaa cccgectegg ticaccaaag
2161 ggetctacgt getteaggtg cacgagaaca acatcecggg agagtacetg ggctetgtge
2221 tegeecagga teccgacctg ggecagaacg geacegiate ctactetate ctgeectege
2281 acatcggega cgtglctate tacacctatg tgtetgtgaa teccacgaac ggggeeatcet
2341 acgecctgeg cteclttaac ttcgageaga ccaaggcttt tgagticaag gtgcttgeta
2401 aggactepgp ggcgeccgeg cacttggaga geaacgecac ggtgaggetg acagtpctag
2461 acglgaalga caacgcgcca gtgatcgtge tececacget geagaacgac accgeggage
2521 tgcaggtgee gegeaacget ggectgggct atetggtgag cactgtgege gecctagaca
2581 gegactiegg cgagageggg cgteteacct acgagategt ggacggeaac gacgaccace
2641 tgtttgagat cgaccegtce ageggegaga tccgeacget geacccttte tgggaggacg
2701 tgacgeeegt ggtggagetg gtogtgaagg tgaccgacca cggcaagcect accctgtecg

Figure 23A

2761 captggecaa getcatcate cgetcggtga geggateect lcecgaggpg gtaccacggg
2821 tgaatggcpa gecageaccac tgggacatgt cgetgeeget categtgact ctgageacta
2881 tetecatcat cetectageg gecatgatca ceategeegt caagtgeaag cgegagaaca
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2941 aggagatccg cacitacaac tgecgeateg ccgagtacag ccacccgeag ctgpgtegeg
3001 gcaagggcaa gaagaagaag atcaacaaaa atgatatcat gotggtgeag agcgaagteg
3061 aggagapgaa cgecatgaac gicatgaacg tggtgageag cocctecctg geeaceteec
3121 ccatgtactt cgactaccag accegecetge cectcagete geeeeggteg paggtgatgt
3181 atctcaaacc ggectecaac aacctgactg teectcaggg peacgeggge tgecacacca
3241 gcetteaccgg acaagggact aatgcaageg agacccctge cacteggatg tecataatte
3301 agacagacaa ttttcccgea gageecaatt acatgggeag caggeageag (ttgttcaaa
3361 gtatticagt agctccacgt ttaaggacce agaaagagec agectgagag acagigggca
3421 cggggacagt gatcaggetg acagtgacca agacadaac aaaggelect getgtgacat
3481 gictgttagg gaggcactca agatgaaaac tacttcaact aaaagccaac cacttgaaca
3541 agaaccagaa gagtgigtta attgcacaga tgaatgcega gtgctiggtc attetgacag
3601 gtgctggatg ccacagtice ctgeagecaa tcaggetgaa aatgeagatt accgcacaaa
3661 tcrentgra cctacagtig aagctaatgt tgagactgag acttacgaaa ctgtgaatee

3721 cactgggaaa aagacttttt gtacatttgg aaaagacaag cgagagcaca ctattctcat
3781 tgccaacgtt aaacettatt taaaagecaa acgtgeeetg agecectetec tecaagaggt
3841 cccctcagea tecaageagee caaccaagge gigcatcgag cettgeacct caacaaaagg
3901 cteectggat ggetgtgaag caaaaccagg ageectgget gaageaagea gteagtactt
3961 geccactgac agtcaatate tgtcacctag taagcaacca agagaccctc ccttcatgge
4021 ticcgatcag atggcaaggg tcittgeaga tgtgeatice agagecagece gggatteeag
4081 tgagatggpt getgltcttg ageagettga cecaccecaac agggatctgg geagagagte
4141 tgtgpatgea gaggaagttg tgagagaaat tgataagett tigcaagact geeggggaaa
4201 cgaccetgtg getgtgagaa agtgaaaaaa gaaaaaaaaa aaggcattgg cattticttg
4261 tctetictgt tgatttaaaa atgatccete ctggtgataa cecattttac agggatgaag

4321 aaagaccaal gctgctttaa ggcettttagt gaacatctga agtgcecaca agtatgtict
4381 ticcactget gatttctitt tcagagataa caatggttic gtittgacca aacttgtatt

444] aggacagaat taatgatgct taaagagaaa agaaaaaaag agagaagaaa aaggagagat
4501 gaaaaaggag gatgaggaga agaattacct tttgacaatc igttaggaag gtatgcagte
4561 tgagaactga agtaittctg atcactctca gactgicctc cgtgatitat getgacttaa

4621 ctgtitacct ataaacccea tacaaageag ggteataatt tgtgatetgt ggtggattte

4681 tagcagtcat cacaggcttc tactgaaagt cctgaaaaga ccttgeagta glccaageta
4741 caccaaacat taacacatat ttgtggtaaa catttctgta taaagttace tgacacacat

4801 ataaacacaa ggaacaticc atatcattag tcgaaaacaa aaacaaaaaa aaaacctitg
4861 gtcatttgta agacatctca tgtcatataa aagttaaatg taaaaagata cagtccattt

4921 tgtectgeac acacgtagac taattcacgt caaaaaaaaa aaaaaa

Figure 23A (Continued)
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MYLSICCCFLLWAPALTLKNLNYSVPEEQGAGTVIGNIGRDARLQPGLPPAERGGGGRSKSG
SYRVLENSAPHLLDVDADSGLLY TKQRIDRESLCRHNAKCQLSLEVFANDKEICMIKVEIQDI
NDNAPSFSSDQIEMDISENAAPGTRFPLTSAHDPDAGENGLRTY LLTRDDHGLFGLDVKSRG
DGTKFPELVIQKALDREQONHHTLVLTALDGGEPPRSATVQINVKVIDSNDNSPVFEAPSYLV
ELPENAPLGTVVIDLNATDADEGPNGEVLYSFSSYVPDRVRELFSIDPKTGLIRVKGNLDYEE
NGMLEIDVQARDLGPNPIPAHCKVTVKLIDRNDNAPSIGFVSVRQGALSEAAPPGTVIALVRV
TDRDSGKNGQLQCRVYLGGGGTGGGGGLGGPGGSVPFKLEENYDNFYTVVTDRPLDRETQD
EYNVTIVARDGGSPPLNSTKSFAIKILDENDNPPRFTKGLYVLQVHENNIPGEYLGSVLAQDP
DLGQNGTVSYSILPSHIGDVSIYTYVSVNPTNGAIYALRSFNFEQTKAFEFKVLAKDSGAPAH
LESNATVRVTVLDVNDNAPVIVLPTLOQNDTAELQVPRNAGLGYLVSTVRALDSDFGESGRLT
YEIVDGNDDHLFEIDPSSGEIRTLHPFWEDVTPVVELVVKVTDHGKPTLSAVAKLIIRSVSGSL
PEGVPRVNGEQHHWDMSLPLIVTLSTISHLLAAMITIAVKCKRENKEIRTYNCRIAEYSHPQL
GGGKGKKKKINKNDIMLVQSEVEERNAMNVMNVVSSPSLATSPMYFDYQTRLPLSSPRSEV
MYLKPASNNLTVPQGHAGCHTSFTGQGTNASETPATRMSIIQTDNFPAEPNYMGSRQQFVQS
ISVAPRLRTQKEPA

Figure 23B
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| aaacagcagg aaatagaaic ttaagagaaa tacacactic tgagaaactg aaacgacagg
61 ggaaaggagg tctcactgag caccgtecea geatccggac accacagegg cecttegete
121 cacgcagaaa accacactic tcaaaccttc actcaacact tccttcccca aagecagaag
181 atgcacaagg aggaacatga ggtggcigtg ctgggggcac cececeageac catcetteca
241 aggtccaccg tgatcaacat ccacagegag accteeglge cegaccatgt cgtetggtee
301 ctgttcaaca ccctctictt gaactggtge tgtetggget tcatageatt cgectactee

361 gtgaagtcta gggacaggaa gatggitgge gacgtgaccg gggeecagge ctatgecice
421 accgecaagt geetgaacat ctgggeectg attetgpgpca tecicatgac cattggattc
481 atcctgtiac tggtattcgg ctetglgaca glelaccata ttatgttaca gataatacag

541 gaaaaacggg gliactagta gecgeceata gectgeaacc tttgeactee actgtgeaat
601 getggeectg cacgetgggg clgttgeeee tgeccecttg glectgeece tagatacage
661 agtttatacc cacacacctg tctacagtgt caltcaataa agtgcacgtg cttgtgaaaa

721 aaaaaaaaaa aaa

Figure 24A

MHKEEHE\/AVLGAPPST[LPRSTVINlHSETSVPDHVVWSLFNTLFLNWCCLGFIAFAYSVKSR
DRKMVGDVTGAQAYASTAKCLNIWALILGILMTIGFILLLVFGSVTVYHIMLQIIQEKRGY

Figure 24B
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I geeegtetie ggtetecte ceteectege cttectectt celagetect ctectecagg

61 pccagactga geccaggltg atitcaggeg gacaccaata gactccacag cagetecagg
121 ageccagaca ceggepggeca gaageaapge laggagetge lgeagecatg teggecectea
181 geetecteat tetgggectg clcacggeag tgecacclge cagetgtcag caaggectag
241 ggaaccitca geectggatg cagggectta tegeggtepe cgtgtteetg gtectegtig
301 caatcgcclt tgcagteaac cactictggt gecaggagga gecggagect geacacatga
361 tcctgaccgt cggaaacaag geagatggag tectggtgeg aacagatgga aggtactcett
421 cgatggegge cagtttcagg tccagtgage atgagaatgc clatgagaat gtgeecgagg
481 aggaaggcaa gptccgrage accecgatgt aaccttetct gtggetecaa ceccaagact
541 cccaggceaca tgggatggat gtccagtget accacceaag ceecctectt cittgigtgg
601 aatctgcaat agtgggetga cteecteeag ceccatgecg geectaceeg cecttgaagt
661 atagccagec aaggliggag cicagaccpt gtclagprtg pggelegget gtggeeetgg
721 ggtctectge tcageteaga agagecitet ggagaggaca gteagetgag caccteccat
781 cctgclcaca cgiecttcce cataactalg gaaatggecc taatttetgt gaaataaaga
841 cuttttgtat tictgggect gaggeteage aacageecct caggctteea gtga

Figure 25A

MSALSLLILGLLTAVPPASCQQGLGNLQPWMQGLIAVAVFLVLVAIAFAVNHFWCQEEPEPA
HMILTVGNKADGVLVGTDGRYSSMAASFRSSEHENAYENVPEEEGKVRSTPM

Figure 25B
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| aattcactaa tgcattctge tettittgag ageacagctt ctcagatgtg ctecttggag
61 ctggtgtgca gtgtectgac tglaagalca aglccaaace tgttttggaa ttgaggaaac
121 ttetetittg atctcagecc ttggtgptee aggiettcat getgelgtgg gtgatattac
181 tgptcctgge tectgicagt ggacagtitg caaggacace caggecceatt atttteetee
241 agecteccatg gaccacagtc ttccaaggag agagagtgac cotcaclige aagggattte
301 getictactc accacagaaa acaaaatggt accatcggta cettgggaaa gaaatactaa
361 gagaaaccce agacaatalc ctigaggiic aggaatctgg agagtacaga tgccaggece
421 agggcteece tetcagtage cetgtgeact tggatttttc ticagetteg ctgatectge
481 aagctccact tictptpttt gaaggagact ctgtggtict gaggtgcepg geaaaggegg
541 aagtaacact gaataatact atttacaaga atgataatgt cctggcattc cttaataaaa
601 gaactgactt ccatattcct catgcatgtc tcaaggacaa tggtgeatat cgetgtactg
661 gatataagga aagttgttge cotgtttctt ccaatacagt caaaatccaa giccaagage
721 cattacacg tceagtgelg agagecaget cettceagec catcageggg aacccagtga
781 ccctgacctg tgagacccag ctelctetag agaggicaga tgtecegete cggttecget
B41 tcttcagapa 1gaccagace ctgggattag getggagtct cteceegaat ttecagatta
901 ctgecatgtg gagtaaagat tcagggtict actggtgtaa ggcageaaca atgccttaca
961 gegteatate tgacageceg agatectgga tacaggtgea gatcectgea tetcateetg
1021 tcctecactct cagecctgaa aaggetetga atittgageg aaccaaggtg acacitcact
1081 gtgaaaccca ggaagatict ctgegeactt tgtacagglt ttatcatgag ggtgteceee
1141 tgaggcacaa gtcagtccge tgtgaaaggy gageatceat cagettetca ctgactacag
1201 agaattcagg gaactactac tgcacagetg acaatggect tggegecaag cecagtaagg
1261 ctgtgagect cteagteact gtteccgtgt ctcatectgt cctcaaccte agetctectg
1321 aggacctgat tittgaggga gecaaggtaa cacttcactg tgaageccag agaggticac
1381 tccecatect gtaccagttt catcatgagg gtgctgeect ggagegtagg teggecaact
1441 ctgcaggagg agtggecate agcetictete tgactgeaga geattcaggg aactactact
1501 geacagctga caatggetit ggeccccage geagtaagge getgagecte tecgteactg
1561 tceetgiglie teateetgte cteaccctea getetgetga ggecctgact tttgaaggag
1621 ccactgtgac acttcactgt gaagtccaga gaggttccce acaaatccta taccagttit
1681 atcatgagga catgcccctg tggageagcet caacaccete tgtgggaaga ptglectica
1741 gctrctetet gactgaagga cattcaggga attactactg cacagetgac aatggctttg
1801 gtceccageg cagtgaagtg gtgagecttt ttgteactgt tecagtgtet cgecccatee
1861 tcaccctcag ggttcccagg geccaggcetg tpgtgggppa cotgetggag cttcactgtg
1921 aggceccgag aggetetece ccaateetgt actggtitta tcatgaggat gtecacectgg
1981 ggagcagete ageccectet ggaggagaag ctictitcaa cctctetctg actgeagaac
2041 attctggaaa ctactcatgt gaggccaaca atggectagt ggeecageac agtgacacea
2101 tatcactcag tgttatagtt ccagtatcte gteccatect cacctteagg geteccagpg
2161 cccaggcetgt getggeggac ctgetggage tteactgtga ggcoctgaga ggetecteee
2221 caatccigta ctggtittat catgaagalg tcaccctggp taagatctca geecectetg
2281 gaggaggggc ciccttcaac ctetetetga ctacagaaca tictggaate tactectgtg
2341 aggcagacaa tggictggag geccagegea gtgagatgpt pacactgaaa grigeagite
2401 cggtgteteg ceeggtecte aceeteaggp cteecgggac ceatgetgeg gtggggpace
2461 tgctggagcet tecactgtgag geectgagag getcteecct gateetgtac cgguutic
2521 atgaggatpt caccclagga aataggtegt ceecctetgg aggagegtee tlaaacctct
23581 ctetgactge agagceactct ggaaactact cctgtgagge cgacaatgge cteggggece
2641 agegcagtga gacagigaca ciitatatca cagggctgac cgepaacaga agtggcectt
2701 wgecacagg agtcgeeggp ggectgetea geatageagg celtgetgeg ggggeactge
2761 rgctctactg ctggetelcg agaaaageag ggagaaagec tgectetgac cocgecagga
2821 geccttcaga cleggactee caagageeca ccotatcacaa tgtaccagee tgggaagagc

Figure 26A

2881 tgcaaccagt glacactaat gcaaatccta gaggagaaaa tgtggtitac tcagaagtac
2941 ggatcatcca agagaaaaag aaacatgcag tggectctga ccecaggeat ctcaggaaca
3001 agggttccec tatcatctac ictgaagtta aggtggeglc aacceeggtt tecggatece
3061 tgttertggc ticcicaget cctcacagat gagtecacac gictctecaa ctgetgttte
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3121 agectetgea ceccaaaglt ceceltgggg pagaageage attgaagtpg gaagalttag
3181 getgececag accatatcta ctggectltg tttcacatgt celcattete agtetgacca
3241 gaatgcaggg ccctgetgga cigteacetg titcccagtt aaageectga ctggeagptt
3301 tutaatcea gtggeaagpt geteccacte cagggecceag cacateteet ggattectta
3361 gtggecttca getgtgpttg ctgtictgag tactgeicic alcacaceee cacagaggas
3421 gtettaccac acaaagpgap agtgggcctt caggagatge cgggetggec taacagetca
3481 pgtgctecta aactcecgaca cagagticet getitgggtg gatgeattte teaattgtca
35341 tcagectggt ggpgctactg cagtgtpctg ccaaatggga cageacacag cctgtgcaca
3601 tgpgacatgt gatgggicic cccacggggg ctgcatttea cacteeteea cetgtetcaa
3661 actctaaggt cggeacttga caccaaggta acttclctee tgctcatgtg teagtgteta
3721 cctgeecaag taagtggctt tcatacacca agtcecaagt tettcccate ctaacagaag
3781 taacccagea agtcaaggec aggaggacca gggglgeaga cagaacacat actggaacac
3841 aggaggipct caautactat ttgactgact gactgaatga atgaatgaat gaggaagaaa
3901 actgigggta atcaaactgg cataaaatce agtgeactce ctaggaaatc cgggaggtat
3961 tciggettee ctaagaaaca atggaagapa aggageitgg atgaggaaac tgitcagcaa
4021 gaggaagggc ttctcacact ticatgtgct tgtggatcac ctgaggatcc tgtgaaaata
4081 cagatactga ttcagtgggt ctgegtagag cetgagactg ceattctaac atgticecag
4141 gggatgctga tgctgeigge cetgggactg cactgeatge atgtgaagee ctatagglct
4201 cagcagaggc ccatggagag ggaalgtgtg getetggetg cccagggeec aacteggtte
4261 acacggatcg tgctgelecc tggecagect ttggecacag caccaccage tgctgtiget
4321 gagagagctt ctictctgtg acatgttgge titcatcape caccctpgga ageggaaagt
4381 agctgccact atctttgtit cccecacctea ggecleacac ttteccatga aaagggtgaa
4441 tgtatataac ctgagececte tecattcaga gtigitctee catctctgag caatgggatg
4501 uctgttceg ctittatgat atccatcaca tcitatcttg atctitgetc ccaglggatt

4561 gtacagtgat gacttitaag ccceacggee ctgaaataaa atccttccaa gggceattgga
4621 agctcactce acctgaacca tggetttica tgeticcaag tgtcagggec ttgeccagat
4681 agacagggct ggetetgetg ceccaacctt tecaaggagga aaccagacac clgagacagg
4741 agccetgtatg cagoccagtg cageettgea gapgacaagg clggagecat tigteateac
4801 tacagatatg caactaaaat agacgtggag caagagaaat geattcccac cgaggeeget
4861 tuttaggec tagttgaaag tcaagaagga cagcageaag cataggetea ggattaaaga
4921 aaaaaatctg ctcacagtct gttctggagg tcacatcacc aacaaagetc acgecctatg
4981 cagtictgag aaggiggagg caccaggcte aaaagaggaa atttagaatt tctcattggg
5041 agagtaaggt acccccatee cagaatgata actgeacagt ggeagaacaa actccaccct
5101 aatgtgggtg gacceegtee agtctgttga aggectgaat gtaacaaaag ggcttattct
5161 tecteaagta agggggaact cetgetttgg getgggacat aagtttitct getttcagac
5221 gcaaactgaa aaatggeict tcttgggtct tgagctiget gocatatgga ctgaaagaaa
5281 ctatgctatt ggatctectg gatctccage ttgetgactg cagatcttga gatatgtcag
5341 cctctacagt cacaagagct aattcattct aataaaccaa tctiictgta aaaaa

Figure 26A (Continued)
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MLLWVILLVLAPVSGQFFARTPRPIIFLQPPWTTVFQGERVTLTCKGFRFYSPQKTKWYHRYLG
KEILRETPDNILEVQESGEYRCQAQGSPLSSPVHLDFSSASLILQAPLSVFEGDSVVLRCRAKA
EVTLNNTIYKNDNVLAFLNKRTDFHIPHACLKDNGAYRCTGYKESCCPVSSNTVKIQVQEPF
TRPVLRASSFQPISGNPVTLTCETQLSLERSDVPLRFRFFRDDQTLGLGWSLSPNFQITAMWSK
DSGFY WCKAATMPYSVISDSPRSWIQVQIPASHPVLTLSPEKALNFEGTKVTLHCETQEDSLR
TLYRFYHEGVPLRHKSVRCERGASISFSLTTENSGNYYCTADNGLGAKPSKAVSLSVTVPVSH
PVLNLSSPEDLIFEGAKVTLHCEAQRGSLPILYQFHHEGAALERRSANSAGGVAISFSLTAEHS
GNYYCTADNGFGPQRSKAVSLSVTVPVSHPVLTLSSAEALTFEGATVTLHCEVQRGSPQILY
QFYHEDMPLWSSSTPSVGRVSFSFSLTEGHSGNYYCTADNGFGPQRSEVVSLFVTVPVSRPIL
TLRVPRAQAVVGDLLELHCEAPRGSPPILYWFYHEDVTLGSSSAPSGGEASFNLSLTAEHSGN
YSCEANNGLVAQHSDTISLSVIVPVSRPILTFRAPRAQAVVGDLLELHCEALRGSSPILYWFYH
EDVTLGKISAPSGGGASFNLSLTTEHSGIYSCEADNGLEAQRSEMVTLKVAVPVSRPVLTLRA
PGTHAAVGDLLELHCEALRGSPLILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNYSCEA
DNGLGAQRSETVTLYITGLTANRSGPFATGVAGGLLSIAGLAAGALLLYCWLSRKAGRKPAS
DPARSPSDSDSQEPTYHNVPAWEELQPVYTNANPRGENVVYSEVRIIQEKKKHAVASDPRHL
RNKGSPIHYSEVKVASTPVSGSLFLASSAPHR

Figure 26B
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| gggacgeeeg ggcggeecty aaggegacgg geeggcccca gleggapgte geaggpaget
61 ccgececcga ctegptataa gagetgggee cggeccacgg CRECLECELe gpeagcggag
121 agagctgget cagggegtee gelaggeteg gacgacctge tgagectece anaccgetic
181 cataaggcit tgecitteca acticageta cagtgttage taagiiigga aagaaggaaa
241 aaagaaaatc cctgggeccc ttitcttitg tictitgeca aaglegtegt tgtagtetit
301 trgeccaagg clgiigtgrt ittagapgte clatctecag ticctigeac tectgttaac
361 aagcacctca gegagageag cagcagegat ageagecgea gaagagecag cgggglegeg
421 1agtgtcatg accagggegg gagatcacaa ccgecagaga ggatgetgtg pateeitggc
481 cgactacclg aceictgeaa aattccttet ctaccttggt cattctetet ctactigggg
541 agatcgpatg tggcactitg cggtgtctat gtttctggta gapctetatg gaaacagect
60! ccttitgaca geagtctacg ggetggtpgt gecagggtet gitctggtee tgggagecat
661 catcggtgac tggatggaca agaatgetag acttaaagtg geccagacct cgetgptggt
721 acagaatglt tcagtcatce tgtgtggaat catccigatg atggtittet tacataaaca
781 tgagcettetg accatgtace atggatggget teteacltee tgetatatee tgatcatcac
841 tattgcaaat atigcaaatt tggecagtac tgetactgea atcacaatce aaagpgatig
901 gattgttgtt gttgcaggag aagacagaag caaactagca aatatgaatg ccacaatacg
961 aaggattgac cagttaacca acatcttage ccccatggct gttggecaga ttatgacatt
1021 tggcteeeca gteatcgget gtggctttat ticgggatgg aactiggtat ccatgtgegt
1081 ggagtacgtt ctgctcigga aggtttacca gaaaacccca getctagetg tgaaagetgg
1141 tcttaaagaa gaggaaactg aattgaaaca getgaatita cacaaagata ctgagecaaa
1201 acccciggag gpaactcarc taatgggigt gaaagactct aacatccatg agettgaaca
1261 tgagcaagag cctacttgtg cctcccagat ggotgagece tteegtacet tecgagalgg
1321 atgggtctce tactacaacc agectgtgtt tetggetgge atgggtettg ctttecttta
1381 tatgactgtc ctgggetttg actgeatcac cacagggtac gectacactc agggactgag
1441 tggitccalc ctcagtatit tgatgggage atcagctata actggaataa tgggaactgt
1501 agctittact tggctacgtc gaaaatgtgg titgattcgp acagptctga tetcaggatt
1561 ggcacagctt tectgtitga tettgtgtpt gatcictgta tcatgeetg gaageccect
1621 ggacttgtee gttictectt ttgaagatat ccgatcaagg ticattcaag gagagtcaat
1681 tacacctacc aagatacctg aaattacaac tgaaatatac atgtctaatg ggictaatte
1741 tgctaatatt gtcceggaga caagtcctga atctgtgecc ataatetetg tcagtetget
1801 gtttgeagge gtcattgetg ctagaatcgg tetttggtee titgatttaa ctgtgacaca
1861 gtigctgeaa gaaaatgtaa ttgaatctga aagaggeatt ataaatggtg tacagaactc
1921 catgaactat cticttgalc ttctgeattt catcatggtc atcctggcete caaatcetga
1981 agctittgge tigetegtat tgatttcagt ctectttgtg geaatgggec acattatgta
2041 tttecgattt geccaaaata ctetgggaaa caagetettt gettgegpte ctgatgeaaa
2101 agaagttagg aaggaaaatc aagcaaatac atctgttgtt tgagacagtt taactgtigc
2161 tatcctgtta ctagattata tagagcacat gtgcttattt tgtactgcag aattccaata
2221 aatggetggg tgttitgete tgittitace acagelgtge cltgagaact aaaagcetgtt
2281 taggaaacct aagtcagcag aaattaactg attaatttcc cttatgttga ggcatggaaa
2341 aaaaattgga aaagaaaaac tcagtitaaa tacggagact alaatgataa cactgaattc
2401 ccctatttct catgagtaga tacaatctta cgtaaaagag tggttagtca cgtgaatica
2461 gttatcattt gacagattct tatctgtact agaattcaga tatgtcagtt ttctgcaaaa
2521 ctcactcttg ttcaagacta getaatttat ttttttgeat cttagttatt tttaaaaaca
2581 aattcticaa gtatgaagac taaattttga taactaatat tatccttatt gatcetattg
2641 atcttaaggt atttacatgt atgtggaaaa acaaaacact taactagaat tctctaataa
2701 ggtttatggt ttagcttaaa gageacctit graittitat tatcagatgg ppcaacatat
2761 igtatgaage atatgtagca cticacagea tggitatcat gtaagetgea ggtagaagea
3061 cacactcagg tagaatattt ttattittac tgttttatac ccagaagtta tttctacatt

Figure 27A
2821 aagctgtaaa gtagatttat cacacaatga ctgeatacag acttcaaata tgtcaatagt

2881 ttggtcatag aacctagaag ccaaaageca cacagaaggg caagaatcee aalttaactc
2941 atgttatcat cattagtgat ctgtgligta gaacatgagg gtgtaagcect teageetggc
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3001 aagttacatg tagaaagecc acactigtga aggltitgtt ttacaaatca cttgatitaa
3121 gttctacage aagaatatte ataaaagtat ccctttcaaa tgectttgag aagaatagaa
3181 gaaaaaaagt ttgtatatat ttaanaaat tgttttaaaa gteagtttge aacatgtetg
3241 taccaagatg gtacittgec ttaaccgtit atatgeact! tcatggagac tgeaatacgt
3301 tgctatgage acftttcttia tecttggagt ftaatccttt geitcatctt tetacagar
3361 gacataatga tttgctatgt tgtaaaatct tigtaaaaaa tttctatata aaaatatttt
3421 gaaaatctta aaaaaaaaaa aaanaaaaaa aaaaaaa

Figure 27A (Continued)

MTRAGDHNRQRGCCGSLADYLTSAKFLLY LGHSLSTWGDRMWHFAVSVFLVELYGNSLLL
TAVYGLVVAGSVLVLGAIIGDWVDKNARLKVAQTSLVVQNVSVILCGIILMMVFLHKHELL
TMYHGWVLTSCYILITIANIANLASTATAITIQRDWIVVVAGEDRSKLANMNATIRRIDQLTN
ILAPMAVGQIMTFGSPVIGCGFISGWNLVSMCVEYVLLWKVYQKTPALAVKAGLKEEETEL
KQLNLHKDTEPKPLEGTHLMGVKDSNIHELEHEQEPTCASQMAEPFRTFRDGWVSYYNQPV
FLAGMGLAFLYMTVLGFDCITTGYAYTQGLSGSILSILMGASAITGIMGTVAFTWLRRKCGL
VRTGLISGLAQLSCLILCVISVFMPGSPLDLSVSPFEDIRSRFIQGESITPTKIPEITTEIYMSNGSN
SANIVPETSPESVPIISVSLLFAGVIAARIGLWSFDLTVTQLLQENVIESERGIINGVQNSMNYLL

DLLHFIMVILAPNPEAFGLLVLISVSFVAMGHIMYFRFAQNTLGNKLFACGPDAKEVRKENQ
ANTSVV

Figure 27B
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GCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCTCTAAAGAAGCCCCTGGGAGC
A
CAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGT
GTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
G
GTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTG
CGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTAC
A
GCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAG
C
ACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGC
G
AAAACCGGGATCCTGGGGCCGTATAGCAGTGGCTGGTACCCGAACTCGGACTACTACTA
C
TACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGGAGTGCATC
C
GCCCCAACCCTTTTCCCCCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG
GCCGTTGGCTGCCTCGCACAGGACTTCCTTCCCGACTCCATCACTTTCTCCTGGAAATAC
AAGAACAACTCTGACATCAGCAGCACCCGGGGCTTCCCATCAGTCCTGAGAGGGGGCAA
G
TACGCAGCCACCTCACAGGTGCTGCTGCCTTCCAAGGACGTCATGCAGGGCACAGACGA
A
CACGTGGTGTGCAAAGTCCAGCACCCCAACGGCAACAAAGAAAAGAACGTGCCTCTTCC
A
GTGATTGCTGAGCTGCCTCCCAAAGTCGAGCGTCTTCGTCCCACCCCGCGACGGCTTCTTC
GGCAACCCCCGCAGCAAGTCCAAGCTCATCTGCCAGGCCACGGGTTTCAGTCCCCGGCA
G
ATTCAGGTGTCCTGGCTGCGCGAGGGGAAGCAGGTGGGGTCTGGCGTCACCACGGACCA
G
GTGCAGGCTGAGGCCAAAGAGTCTGGGCCCACGACCTACAAGGTGACCAGCACACTGAC
C
ATCAAAGAGAGCGACTGGCTCAGCCAGAGCATGTTCACCTGCCGCGTGGATCACAGGGG
C
CTGACCTTCCAGCAGAATGCGTCCTCCATGTGTGTCCCCGATCAAGACACAGCCATCCGG
GTCTTCGCCATCCCCCCATCCTTTGCCAGCATCTTCCTCACCAAGTCCACCAAGTTGACC
TGCCTGGTCACAGACCTGACCACCTATGACAGCGTGACCATCTCCTGGACCCGCCAGAAT
GGCGAAGCTGTGAAAACCCACACCAACATCTCCGAGAGCCACCCCAATGCCACTTTCAG
C
GCCGTGGGTGAGGCCAGCATCTGCGAGGATGACTGGAATTCCGGGGAGAGGTTCACGTG
C
ACCGTGACCCACACAGACCTGCCCTCGCCACTGAAGCAGACCATCTCCCGGCCCAAGGG
G
GTGGCCCTGCACAGGCCCGATGTCTACTTGCTGCCACCAGCCCGGGAGCAGCTGAACCTG
CGGGAGTCGGCCACCATCACGTGCCTGGTGACGGGCTTCTCTCCCGCGGACGTCTTCGTG
CAGTGGATGCAGAGGGGGCAGCCCTTGTCCCCGGAGAAGTATGTGACCAGCGCCCCAAT
G
CCTGAGCCCCAGGCCCCAGGCCGGTACTTCGCCCACAGCATCCTGACCGTGTCCGAAGA
G
GAATGGAACACGGGGGAGACCTACACCTGCGTGGTGGCCCATGAGGCCCTGCCCAACAG
G
GTCACCGAGAGGACCCTGGACAAGTCCACCGAGGGGGAGGTGAGCGCCGACGAGGAGG
GC
TTTGAGAACCTGTGGGCCACCGCCTCCACCTTCATCGTCCTCTTCCTCCTGAGCCTCTTC
TACAGTACCACCGTCACCTTGTTCAAGGTGAAATGATCCCAACAGAAGAACATCGGAGA
C
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CAGAGAGAGGAACTCAAAGGGGCGCTGCCTCCGGGTCTGGGGTCCTGGCCTGCGTGGCC

r
GTTGGCACGTGTTTCTCTTCCCGCCCGGCCTCCAGTTGTGTGCTCTCACACAGGCTTCCT
TCTCGACCGGCAGGGGCTGGCTGGCTTGCAGGCCACGAGGTGGGCTCTACCCCACACTG

C
TTTGCTGTGTATACGCTTGTTGCCCTGAAATAAATATGCACATTTTATCCATG

Figure 28A
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MDWTWRFLFVVAAATGVQSQVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAP
GQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAKTGILGP
YSSGWYPNSDYYYYGMDVWGQGTTVTVSSGSASAPTLFPLVSCENSPSDTSSVAVGCLAQD
FLPDSITFSWKYKNNSDISSTRGFPSVLRGGKYAATSQVLLPSKDVMQGTDEHVVCKVQHPN
GNKEKNVPLPVIAELPPKVSVFVPPRDGFFGNPRSKSKLICQATGFSPRQIQVSWLREGKQVG
SGVTTDQVQAEAKESGPTTYKVTSTLTIKESDWLSQSMFTCRVDHRGLTFQQNASSMCVPD
QDTAIRVFAIPPSFASIFLTKSTKLTCLVTDLTTYDSVTISWTRQNGEAVKTHTNISESHPNATF
SAVGEASICEDDWNSGERFTCTYVTHTDLPSPLKQTISRPKGVALHRPDVYLLPPAREQLNLRE
SATITCLVTGFSPADVFVQWMQRGQPLSPEKY VTSAPMPEPQAPGRYFAHSILTVSEEEWNT
GETYTCVVAHEALPNRVTERTVDKSTEGEVSADEEGFENLWATASTFIVLFLLSLFYSTTVTL
FKVK

Figure 28B

40/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

1 ccatcectga gatcttttta taaaaaacce aglelttget paccagacaa ageataccag

61 atctcaccag agapteetag pggactacag aaggaaaaag acaagaggea gtaggatate
121 tgigtgtect ceecgetgace acacttectt tagtgaceeg attgecteet caaglcgeag
181 acactatget gecteccatg geectgecca gtgtgtectg gatgergett tectgectca
241 uctectgtg teaggticaa ggtgaagaaa cccagaagga actgeectet ccacggalea
301 getgteccaa aggetecaag gectatgget ceocctgeta tgecttgtit ttgicaccaa
361 aatcctggat ggatgeagat ctggetigee agaageggee ctetggaaaa ctgglgictg
421 tgcteagtgy gectgagpea tecticgtgt ccteectggt gaggagceatt agtaacagcet
481 aticatacat ctggattgpg ctccatgace ccacacaggg ctetgagect gatggagatg
541 gatgggagtg gagtagcact gatglgatga attactttge algggagaaa aatcccicca
601 ccatcttaaa ccctggeceac 1gtgggagec tgtcaagaag cacaggattt ctgaagigga
66| aagattataa ctgtgatgca aagtiaccct atgtetgeaa gttcaaggac tagggeaggt
721 gggaagtcag cagectgage tiggegigea geicatcatg gacalgagac cagigigaag
781 actcaccctg gaagagaata ttctccccaa actgeectac ctgactacct tgteatgate
841 ctecticttt ttecttitte ttcacctica tiicaggcett ttctetgtet tecatgtett

901 gagatctcag agaataataa taaaaatgtt actitatacg taaaaaa

Figure 29A

MLPPMALPSVSWMLLSCLILLCQVQGEETQKELPSPRISCPKGSKAYGSPCYALFLSPKSWMD
ADLACQKRPSGKLVSVLSGAEGSFVSSLVRSISNSYSYIWIGLHDPTQGSEPDGDGWEWSSTD
VMNYFAWEKNPSTILNPGHCGSLSRSTGFLKWKDYNCDAKLPYVCKFKD

Figurc 29B
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aacacaactg gcacatctct tttctcatct cttgaaaaaa accaacagag aaaaaagtac cttgagaata aaggtaatga ttaatctgic
aggcacaaaa gggattgttt tggggatttc gggttctaag tcgcagatic aaacaaatag cagcgaacag ggaatgacag ttccaccaga
agacgattaa gecacagcect ctaattggaa cggceatttgt acagtcagag actcttacca gacatcicca ggaatctgtg agecattgte
aaaacgtccea tittcatctg getgtgaaag tgageaccac aacaggiagg tatiggtaga aacaggagic ctaagagaag ccccaagatg
cagectgagp gagcagaaaa gggaaaaage ticaageaga gactggictt gaagagcage ttagegaaag amaccctete tgagticttg
ggceacgttca tettgattgt ccttggatgt gectgtattg cccaagetat tetcagtega ggacgtiitg gagggptceat cactatcaat
gttggatttt caatggcagt tgcaatgpcc atttatgtgg ctggepgtgt cterggggt cacatcaace cagelgtgte (ttageaatg
tgtctctttg gacgpatgaa atggltcaaa ttgecattit atgtggpage ccagticttg ggagectityg tggpgoctec aaccgiettt
gpcatttact atgatggact tatgtecttt getggtggaa aactgeigat cgtggoagaa aatgcaacag cacacatttt 1geaacatac
ccagcetecgt atctatcict ggegaacgceattigcagate aagtggtgge caccatgala ctccteataa tegtetitge catctttgac
tccagaaact tggpagcccce cagaggecta gageccattg ccatcggect cetgattatt gtcattgett ccteectggp actgaacagt
ggetgtgeca tgaacccage tegagacctg agleccagac tittcactge cttggeagge tggapgtitg aagicticag agetggaaac
aactictggt ggattcctgt agrggaccct tggitggtg ctgtcattgg aggecteatc tatgricttg tcattgaaat ccaccateca
gagectgact cagtcittaa gacagaacaa tctgaggaca aaccagagaa atatgaactc agtgtcatca tgtagtggea tgetcagcete
tgpatttgca gicagtitgg gattcictic agaaagatgg caictaagtg tetgtgtict tgtaagectg aggtggaate cacccagttt
tgictgctag ccatatggga catctéattg

gaaaagcatc tgcataaaag tttggaaaca atgaccactt ctctaccatt gtcecccace cccaccccce agaataacge tgactgteee
ctgaaacagc cttctetect gecctgttta tttcatecte gatgggaatt cligetaggt aageactaat aactcggeat cttgacgata
glcccatttg gglggttica getgeactat ctgtatgaaa tgptgicacce aaaacccttt tettcagtat cgacaaagat tacattctga
gtaccaacca aaccctaaat tgaaagacaa aactatggtt tcagtcaaca tattcatgaa ttagggagcet aatgggttaa gettccagtt
ccegetatge tactggatit gtataaatac tgataticte caaacctagt ggtgtaggga gcaagagaat gecagetggaa ggeacaaggg
gaggacattg tggcattcag aaactgcagg agacaagatg aatttgagaa gccaaatgga atttttaatg gaaaccafttt atcagattaa
tetcttgetce tectgcattt tagaggacac caattaattt cctggtctit agtatataat aacctaaaat accattgtaa cctcagtceat
gaaaaataca tcactctgtc titttagctc aaatgtattt tcctaattge ccacttgaga acagacattt gacaagttat atcaacgact
gtgcttgtec attattttac acatgececta gaagecaaaa ctgaaagcca ctggatcctg gtctagetga atcttcagag tgggaggtct
ccaaaaagat attaccttat tgggcttaac aattcacaag geactttcac acccattatc taatttaatc ctcataatga ctatgtgagg
caaatgccac attgcccatt titcagataa agaaacaaaa tcttagggaa gataagitga gttgtccaag ageacactga aagitgaatg
ttatctaatg cattcctcta cctttcagaa

gatcagtage tggctgagaa tetttgecaa atettcettg ctagccagaa gtggaattgg cagettctag aatatgtaca cctctggaca
aaatgttcct caatcttaag atacaaagac cctcattgic tgggtctatt cccacactta ctgagtacag atgaaggaaa gtggtagcaa
tttaatcata actttcattt gctgaaaaac attatgagaa ggcctecctt cctaagecac ctetgptett getaagtett gatettgett
cctgecagea ccaaacatta cattcagggg atttcctetg getcagtctt ttececttga agttctctaa tagatgttac tittgacaaa
agatcgccta tgagttacaa geaccaggge atgetctaca tcaagggatg caccttcagt caaacigica aaaageccag aattcccaaa
ggcattaggt (tcccaactg ctitgtgetg atatcagaac agcagaaatt aaatgtgaaa tgiitctgat gacttatgtt ctacaatcta
tggacatacg ggattttitt ttcttgettt gaagetacct ggatattice tatttgaaat aaaattgttc ggtcattgtt gaaaaaaaaa aaa

Figure 30A

MQPEGAEKGKSFKQRLVLKSSLAKETLSEFLGTFILIVLGCGCVAQAILSRGRFGGVITINVGF
SMAVAMAIYVAGGVSGGHINPAVSLAMCLFGRMKWFKLPFYVGAQFLGAFVGAATVFGIY
YDGLMSFAGGKLLIVGENATAHIFATYPAPYLSLANAFADQVVATMILLIIVFAIFDSRNLGAP
RGLEPIAIGLLIIVIASSLGLNSGCAMNPARDLSPRLFTALAGWGFEVFRAGNNFWWIPVVGPL
VGAVIGGLIYVLVIEIHHPEPDSVFKTEQSEDKPEKYELSVIM

Figure 30B
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1 atgaggeccg gecteteatt tetectagee cttelgttct tccttggeca agetgeaggg
61 gatitgpppee atgtggeacc tecaattcce ageccegget teagetetit cecaggtgtt
121 gactccaget ccagettcag ctecagetee agglegggct ceagetecag cegeagetta
181 ggcageggag glictgtgtc ccagtigtit tecaatttca ceggeteegt ggatgacegt
241 gggacctgee agtgetelgt ttecetgeca gacaccacct ticecglgga cagaglggaa
301 cgcettggaat tcacagetea tgtictitet cagaagtitg agaaagaact ttccaaagtg
361 agggaatatg tccaattaat tagigtglat gaaaagaaac (gltaaacct aactgtccga
421 attgacatca tgpagaagga taccatttct tacactgaac tggacttcga getgatcaag
481 gtagaagtga aggagatgga aaaactggtc atacageiga aggagaglit tggtggaage
41 tcagaaattg igaccaget ggagptggag ataaganata tgactelclt ggtagagaag
601 citgagacac tagacaaaaa caatgtcctt gecattcgee gagaaategt ggetcigaag
661 accaagctga aagagtetga ggectetaaa gatcaasaca ceectgtegt ccaccctect
721 cecactccag ggagotgigg tecatggtggt gtggtgaaca tcageaaace gtetgtggtt
781 cagceteaact ggagagpptt ticttatcta tatggtgett gggptaggpa ttactctece
841 cagcatccaa acaaaggact grarigggtg gegecattga atacagatgg gagactgttg
901 gagtattata gactgtacaa cacactggat gatttgetat tgtatataaa tgetcgagag
961 tigeggatea cetatggeca agglagtpgt acageaglit acaacaacaa catgtacgtc
1021 aacatgtaca acaccgggaa tattgccaga gttaacctga ccaccaacac gattgetgtg
1081 actcaaactc tecctaalge tgectataat aaccgetttt catatgetaa tgttgettgg
1141 caagatattg actitgetgt ggatgagaat ggattgtgpg ttatttattc aactgaagcc
1201 agcactggta acatggigat tagtaaactc aatgacacca cacttcaggt getaaacact
126 tggtatacca ageagtataa accatctgct tctaacgect teatggtatg tggggtictg
1321 tatgecacce gtactatgaa caccagaaca gaagagatit titactatta tgacacaaac
1381 acagggaaag agggcaaact agacattgta atgcataaga tgcaggaaaa agigcagage
1441 attaactata accctittga ccagaaactt tatgtctata acgatggtta cctictgaat
1501 tatgatettt ctgtettgea gaagceccag taagetgtit aggagttagg glgaaagaga
1561 aaatgttgt tgaaaaaata gicttcteea cttacttaga tatcigeagg ggtgtctaaa
1621 agtgigtica ttttgcagea atgtttaggt geatagttct accacactag agatctagga
1681 cattigten gatriggtga gttcteitgg gaatcatetg cetettcagg ¢ geattitge
1741 aataaagtct gtclagggtg ggattgtcag aggiclaggg geactgtggg cctagigaag
1801 cctactgtga ggaggcttca ctagaagect taaattagga attaaggaac ttaaaactca
1861 gtatggegtc tagggattct ttgtacagga aatattgeec aatgactagt cctcatccat
1921 gtagcaccac taattcttce atgectggaa gaaacctggg gacttagtia ggtagattaa
1981 tatctgpage tectcgagpg accaaatcte caactttttt ttceccteac tagcacctgg
2041 aatgatgctt tgtatgtggc agataagtaa atttggeatg ctiatatatt ctacatctgt
2101 aaagtgctga gttttatgga gagaggectt titatgeatt aaattgtaca tggcaaataa
2161 atcccagaag gatctglaga tgaggeacct getttttett ttetctcatt gtecacctta
2221 ctaaaagtca glagaatctt ctaccteata acttccttce aaaggeagct cagaagatta
2281 gaaccagact tactaaccaa ttccacccee caccaaccee cttetactge ctactttaaa
2341 aaaattaata gtittctatg gaactgatct aagattagaa aaattaattt tctttaattt
2401 cattatgaac tittatitac atgactctaa gactataaga aaatctgatg geagtgacaa
2461 agtgctagea tttattgita (ctaataaag acctiggage atatgtgcaa cttatgagtg
2521 tatcagtegt tgcatgtaat ttitgecttt gittaagect ggaacttgta agaaaatgaa
2581 aatttaattt titittctag gacgagctat agaaaagceta ttgagagtat ctagttaatc
2641 agtgeaglag ttggaaacct tgctggtgta tgtgatgtge ttctgtgctt ttgaatgact
2701 ttatcatcta gtcttigtet attittectt tgatgttcaa gtectagtet ataggattgg
2761 cagtitaaat getttactce cecttitaaa ataaatgatt aaaatgtgct ttgaaaaaaa
2821 aaaaaaanaa aaaaaaaaaa aaaa

Figure 31A
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MRPGLSFLLALLFFLGQAAGDLGDVGPPIPSPGFSSFPGVDSSSSFSSSSRSG SSSSRSLGSGGS
VSQLFSNFTGSVDDRGTCQCSVSLPDTTFPVDRV ERLEFTAHVLSQKFEKELSKVREYVQLIS
VYEKKLLNLTVRIDIMEKDTISYTELDFELIKVEVKEMEKLVIQLKES FGGSSEIVDQLEVEIRN
MTLLVEKLETLDKNNVLAIRREIVALKTKLKECEASKDQNTPVVHPPPTPGSCG HGGVVNIS
KPSVVQLNWRGFSYLYGAWGRDYSPQHPNKG LYWVAPLNTDGRLLEYYRLYNTLDDLLLY
INARELRITYGQGSGTAVYNNNMYVNMYNTGNIARVN LTTNTIAVTQTLPNAAYNNRFSYA
NVAWQDIDFAVDENGLWVIYSTEASTGNMVISKLNDTTLQV LNTWYTKQYKPSASNAFMV
CGVLYATRTMNTRTEEIFYYYDTNTGKEGKLDIVMHKMQEKVQSINYNPFDQKLYVYN DG

YLLNYDLSVLQKPQ

Figure 31B
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1 aaacactctg tgtggctect cgactitgac agagtgeaag acgatgactt geaaaatgle

61 gcagctggaa cgeaacatag agaccatcat caacaccttc caccaatact ctgtgaagcet

121 ggggcaccca gacaceelga accaggggpa attcaaagag ctggtgcgaa aagatctgea
181 aaarttttctc aagaaggaga ataagaatga aaaggtcata gaacacalca tggaggacct
241 gpacacaaat gcagacaage agetgagett cgaggagtte atcatgetga tpgegagget
301 aacctgggece tcccacgaga agatgeacga gggtgacgag ggccctggec accaccataa
361 gecaggecte ggppagpgca ceccctaaga ceacagtgge caagatcaca gtggeeacgg
421 ccacggecac agtcatgglg geecacggeca cagecactaa tcaggaggec aggecaccct
481 geetetacee aaccagggec coggggectg ttatgteaaa ctgtettgge tgtggggcta
541 gggectpgeg ccaaataaag telcttccte caagtcaaaa aaaaaa

Figure 32A

MTCKMSQLERNIETIINTFHQYSVKLGHPDTLNQGEFKELVRKDLQNFLKKENKNEKVIEHIM
EDLDTNADKQLSFEEFIMLMARLTWASHEKMHEGDEGPGHHHKPGLGEGTP

Figure 32B
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1 gccageagec Ictaagaget cotagacgge ctttggettt gpctgecaca gggglgaagy

61 agagccageg geattgagta accaggegaa tgtgececca ggagagtica ttccaaccct

121 cecagticet actgelgglg gggateccag 1ggeaagipt celectictg geccaatgee

181 ttcgatggea cigecctaga aggelgetgg ggeccigelg gacactgaat ggtcaagagg
241 aaccagtgte ccagectace ccccaactag aaaatgaggt clecaaggeag cacclgeeag
301 ccacactgee agagatggtt gecttctace aggagetaca cacacecact caaggccaga
361 ccatggtecg ccagiigatg cacaaactgl 1gglgltitc ggetegagag gtggateace

421 gegacepttg cctgatgete caggatacag geatctectt getcatccca ceagglgetg

481 tggcigigeg cegecaggag cegglglctt tgatectggt glgggaccig teggacgeee
541 catcgegic cecaageecag gggetggtaa geectgtggt pecatglgge ceccatgggg
601 cctecticct gaageettge actcicacgt tcaaacactg tgecgageag cecagecatg

661 cicgcaccta cagcageaac actaccetge tggatgecaa ggtatggagg ceeetggggc
721 ggeegpgggc cecacgectce cgggatgagt gtegeateea cetcteceac ttcagectct
781 acacctgtgt getggagpca cctglgggac gegaageceg caaatggetg cagetggecg
341 tattctgete acegetggtg cocaggacagt cccatctgea actgegtatce tacttectea

901 acaacacgcc ctgegecetg cagtgggeac tgaccaacga geageeccat ggtagecece
96| tgcgtgegec ctgecagetc ttcgactica atgggectag gggegaccag tgectgaage
1021 tcacgtacat ctcagagggt tgggagaatg tggatgacag cagligeeag clggttcece
1081 atctecacat clggeatgga aagtgecect tecgetectt ctgeticegg agaaaageag
1141 ccgatgagaa tgaggactgl tcageactaa ccaatgagat cattgtcacc atgcacacet
1201 tccaggatgg citggagace aagtatatgg aaatccteag attccaggea tcagaggagg
1261 aatcctggge agegecacca cetgtticee agecgeecee algeaatagg ctgeccccag
1321 agctctitga geagetgege atgttattgg agecaaacag calcaccggc aatgactggc
1381 geggactgge cteccacctg gegctitgeg geatgaagat ceggttectg tectgecage
1441 geageccege ageggecate clggagttgt ttgaggagea gaacggeage ctgcaggagc
1501 tgcactacct catgaccgte atggagegge tagactgege ctccgecate cagaactace
1561 tgagtgggac acacggcgec ageccaggee ccgagegeeg ggaceccegg gataaccagg
1621 gectggaget ggacgagaag clclgagoge ccagepggea ggeccggagg agatgiaggg
1681 gegagagggg tgttctect acgectaaga ggaacacage agetgticet ggetgtgcee
1741 accaccctic ccagaaccct cggacgglge cagggecgee cgeglecteg ceagectece
1801 agcageagyc gegeecttee ggecgegage tgleecgegt gegggtecec teetggeegg
1861 cagagggcgc aggageccag gagatggect cagegtggec ageetzgccaa actgaccagg
1921 ggacggceeac ggteecegeg tgeactitag ggecggicag gecctaaagt attcactgag
1981 cacttaggaa gaccgggeat tgggclggtg tecatgaagaa tactggaata taggaggtag
2041 ggtctggage cctgacaage acacagttct titgcaggag tcaagatgtg ctcataggag
2101 ccaaggpcaa actcgaaaac ageectgecc tgtggttagg ggaggtpget gtegctttag
2161 gagltgagag gggaagagcet gaglgeggec tggageageg agaatgeltc acggaggatg
2221 nggpegagag aggatitgal tigcegagtg gtitggagat ctitagggge gggtagggga
2281 agagggtgoc togacttaag gtaggageeg aaagtgggea tgggageeca teceegtggg
2341 gtgaggccg gggtaggace aggeticeeg getaggeacy cetggelgye tgcctetgee
2401 rcractaact tecttigtct cittatccte ctgettagge cgtgicttec tetetctetg

2461 ccattttcic tatcagaaaa cattaaagct gagtagaaac ticaagatga tcattctggc

2521 ccagcececttt taicictita telccaatgg tgtgegttit aagtitcict gactiggttt

2581 ttetgteect gletcecaca gitgtteeeg ctetgeacct gigtitcagt tactetetet

2641 cretgica galctititg fitctgecta gictetgtge cetgtettig tgtgrtictt

2701 tetetgeetg aaacectece tetiticect leaggceatat gictetaaac caatgttatg

2761 tatcaaagac tgttgaaaga gacagggeta clctaggaat ggatgegteg geatattttc
2821 cccatggaic aagaiccagt ttagggltge gaaataaagg atagggataa aagaggcace
2881 ccattcagtc agcagatact tattcagcac ctactatgtg titgatactg tatacaaaag

2941 acatgaalgg gotgggtect gaacagagaa taaaggg!lit gactccasaa aanaaaaaaa
3001 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaadaaa adaadaaaaa aaaaaaaaaa
3061 aaanaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa

Figure 33A

MCPQESSFQPSQFLLLVGVPVASVLLLAQCLRWHCPRRLLGACWTLNGQEEPYSQPTPQLEN
EVSRQHLPATLPEMVAFYQELHTPTQGQTMYRQLMHKLLVFSAREVDHRGGCLMLQDTGIS
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QPSHARTY SSNTTLLDAKVWRPLGRPGAHASRDECRIHLSHFSLYTCVLEAPVGREARKWLQ
LAVFCSPLVPGQSHLQLRIYFLNNTPCALQWALTNEQPHGGRLRGPCQLFDFNGARGDQCLK
LTYISEGWENYDDSSCQLVPHLHIWHGKCPFRSFCFRRKAADENEDCSALTNEIVTMHTFQD
GLETKYMEILRFQASEEESWAAPPPVSQPPPCNRLPPELFEQLRMLLEPNSITGNDWRGLASH
LGLCGMKIRFLSCQRSPAAAILELFEEQNGSLQELHYLMTVMERLDCASAIQNYLSGTHGGSP
GPERGGARDNQGLELDEKL

Figure 3313
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1 attgetgatg gatcagtgag cctgtgtica tgecagtgag ctgetgtgge tcagatactg
61 atactttctt tccaaacage ataagaagtg attgagccac aagtatacty aaggaagggc
121 teectegagt tetggtgtga agagataaat caccagtcac agactatgea cecgactget
181 getgticagt ccagggaaaa tgaaapttgg agtgctgtgg clcattictt (cticacctt
241 cactgacgge cacggtggcet tectggggaa aaatgatgge atcadaacaa aaaaagaact
301 cattgtgaat aagaaaaaac atctaggcce agtcgaagaa tatcagetge tgcticaggt
361 gacctataga gaticcaagg agaaaagaga [ttgagaaal ttcigaagce tcttgaagec
421 tccattatta tggtcacatg ggctaattag aattatcaga gcaaaggcta ccacagactg
481 caacagcectg aatggagtce tgcagtgtac ctgtgaagac agetacacct ggttteetec
541 ctcatgecett gatccecaga actgetacet tcacacgget ggageactee caagetglga
601 atgtcatctc aacaacctca gecagagtgt caatitetgt gagagaacaa agatttgggge
661 cactttcaaa attaatgaaa ggtttacaaa tgacctittg aattcatctt ctgctatata
721 ctccaaatat geaaatggaa ttgaaattca acttaaaaaa geatatgaaa gaaltcaagg
781 tittgagtcg gttcaggtca cccaattteg aatgteacte ttgtegecca agttggagtg
841 caatggcaca atctaggcte actgeaacce tgeaaccict gectaceggg ttcaagagat
901 tccectgect cagectecca agtagetgga attacaggea cetgecacca catccageta
961 acttittttg tatttitact agagacaggg tttcaccatg ttggccacac tggtctcaaa
1021 ctectgacct caggtgatee geetgeeteg gececcaaag tgetgggatt acaggceatga
1081 gecaccacat ctggectagg accttaaata ttggaaagca tcctcaaaac tgtgggteag
1141 tgagtagaac tacaaaacaa tagcagtagg gcagaaactt gaaagaaggce aggagatcat
1201 ggtgacagig gatgggaaaa aglgaggglt ggpgoataagg gitgcggett gtcgaaggpt
1261 ggattttcte cticagcaac tacaggagat atgatgectc ataattcgga gecagaagtg
1321 ggactitggg tgagatatct ttgecacagat aacatptata catcataglt caaaacccag
1381 tagtcattgt ttacagcaaa taaagaaata tttagtaaat taaaaaaaaa aaaaaaa

Figure 34A

MKVGVLWLISFFTFTDGHGGFLGKNDGIKTKKELIVNKKKHLGPVEEYQLLLQVTYRDSKEK
RDLRNFLKLLKPPLLWSHGLIRIIRAKATTDCNSLNGVLQCTCEDSYTWFPPSCLDPQNCYLH

TAGALPSCECHLNNLSQSVNFCERTKIWGTFKINERFTNDLLNSSSAIYSKYANGIEIQLKKAY
ERIQGFESVQVTQFRMSLLSPKLECNGTI

Figure 34B
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ATGGTGCTCATGGCGCCCCGAACCCTCCTCCTGCTGCTCTCAGGGGCCCTGGCCCTGACC
CAGACCTGGGCGCGCTCCCACTCCATGAGGTATTTCTACACCACCATGTCCCGGCCCGGC
CGCGGGGAGCCCCGCTTCATCTCCGTCGGCTACGTGGACCGATACGCAGTTCGTGCGGTTC
GACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATGGAGCGGGAGG
GG
CCGGAGTATTGGGACCGGAACACACAGATCTGCAAGGCCCAGGCACAGACTGAACGAG
AG
AACCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGGCGGTTCTCACACCATGCA
G
GTGATGTATGGCTGCGACGTGGGGCCCGACGGGCGCTTCCTCCGCGGGTATGAACAGCA
C
GCCTACGACAGCAAGGATTACATCGCTCTGAACGAGGACCTGCGCTCCTGGACCGCGGC
G
GACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCGTCAGGCGGAGCAGCT
G
AGAGCCTACCTGGAGGGCGAGTTCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAA
G
GAGACGCTGCAGCGCGCGGACCCCCCCAAGACACATATGACCCACCACCCCATCTCTGA
C .
CATGAGGCCACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACC
TGGCAGCGGGATGGGGAGGACCAGACCCACACACGGAGCTCATGGAGACCAGGCCTGC
AG
GGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAGAGGAGCAGAGA
T
ACACCTGCCATGTGCAGCATGAGGGTCTGCCAGAGCCCCTCACCCTGAGATGGGAGCCA
T
CTTCCCAGCCCACCATCCCCATCGTGGGCATCGTTGCTGGCCTGGTTCTACTTGTAGCTG
TGGTCACTGGAGCTGTGGTCGCTGCTGTAATGTGGAGGAAGAAGAGCTCAGATAGAAAA
G
GAGGGAGCTACTCTCAGGCTGCAAGCGGCAACAGTGCCCAGGGCTCTGATGTGTCTCTC
A

CGGCGTGAAAGTGTGA

Figure 35A

MVLMAPRTLLLLLSGALALTQTWARSHSMRYFYTTMSRPGRGEPRFISVGYVDDTQFVRFD
SDAASQRMEPRAPWMEREGPEY WDRNTQICKAQAQTERENLRIALRYYNQSEGGSHTMQV
MYGCDVGPDGRFLRGY EQHAYDSKDYIALNEDLRSWTAADMAAQITKRKWEAARQAEQL
RAYLEGEFVEWLRRYLENGKETLQRADPPKTHMTHHPISDHEATLRCWALGFYPAEITLTW
QRDGEDQTHTRSSWRPGLQGMEPSRSGRLWWCLLERSRDTPAMCSMRVCQSPSP

Figure 35B
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I gtgigegtga tggagaaaat lgggcaccag ggetgelcee gagattctca gatctgattt
61 ccacgclige taccaaaata gictgggeag gecacttitg gaagtaggcg ttatctagtg
121 agcaggegge cgetticgat ticgetttce cotaaatgge tgageticte gecagegeag
181 gatcagectg ticctgggac titccgagag cccegeecte glicecteee ceageegeca
241 gtaggggagg actcggeggt acceggaget tcaggeeeca ccgggeeece gagagtccca
301 ggeecggeeg ggaccgggac ggegtocgag tgccaatgge tagelelagg tglcecacte
361 ceegegpatg cogelgeete ceeggagctt cetegeatg gctggepaca gtactgctac
421 ttetegeega cigggtactg ctceggaceg cgetgecceg catattotee ctgctggtge
481 ceaccgeget geeacigete cggptetggg cggtggacct gageegelgg geegtgetet
541 ggclggggpc clgeggggic clcagggeaa Cogggete cangagcegaa aacgeaggly
601 cccagggetg getggetget tigaagecat tageigegge actgggclig geeetgeegg
661 gactigecett gticcgagag ctgatcteat ggggagecce cgggtecgeg gatageacea
721 ggctaclgea ciggggaagt caccetaccg coltegiigt cagliatgea gcggcactge
781 cegeageage ccigtggeac aaacteggga gecletgggt geeeggegst caggeceact
841 ctggaaacce tgtgegtegg citctagget gectgggcte ggagacgcsce cgecetetege
901 tgttcctggt cctggtggtc cctectelc tiggggagat ggecaticca tctttacgg
961 geegecteac tgactggatt ctacaagatg gcetcageega taccttcact cgaaacttaa
1021 cteteatgte cattctcace atagecagtg cagtgctgga glicglgggt gacgpeatct
1081 ataacaacac catgggecac gtgcacagee acttgeaggg agaggtetit ggggetgtee
141 tgcgecagga gacggaglit ttccaacaga accagacagg taacalcalg tetcgggtaa
1201 cagaggacac gtceaccelg agigattetc tgagtgagaa tetgagetia ttctgigpt
1261 acctggtacg aggectatgt ctettgggga teatgetetg gggatcagte tecctcacca
1321 tggteaccet gatcaccetg cotctgcttt tecltetgee caagaagglg ggaaaatggt
1381 accagitget ggaagtocag gtgcgggaat ctetggeaaa giccagecag giggccaitg
1441 aggcletgte ggecatgeet acagttegaa gelttgecaa cgaggaggge gaageecaga
1501 agtrtaggga aaagetgcaa gaaataaaga cactcaacca gaaggagget glggectalg
1561 cagteaactc ctggaccact agtatticag glatgetgct gaaagtgega atcctctaca
1621 nggtggpca getggtgace agtgggpctg taageaglgg gaacctigte acattgttc
1681 tctaccagat geagficace caggetgteg aggtactget ctecalctac cccagagtac
1741 agaaggctgt gggctectea gagaaaatat tigagtacct ggaccgeace cctegetgee
1801 cacccaglgg tetgitgact cecttacact tggagggcect tgteeagttc caagatgtet
1861 cctttgecta cccaaaccge ceagatgtct tagtgcetaca ggggclgaca ttcaccctac
1921 geectggega ggtgacgace clggtgggac ccaatgggtc tegpaagage acagtggetg
1981 ccetgetgea gaalciglac cageccaceg ggpgacaget getgtiggat gggaageece
2041 1tecceaata tgageacegce tacctgeaca ggeaggtgge tgcaglggga caagagecac
2101 aggaittgg aagaagtctt caagaaaata tigcctatgg cctgacecag aagecaacta
2161 tggaggaaat cacagctgcet geagtlaaagt clggggccca tagtttcatc tctggactee
2221 cicagggceta tgacacagag gtagacgagg ctgggagecea getalcaggg gglcagegac
2281 aggeagtgge gtiggeccga geattgatee ggaaacegtg tglacttale ctggatgatg,
2341 ccaccagtge cctggatgea aacagecagt tacaggtgga geagctectg tacgaaagcec
2401 crgageggta ctecegetea gigetictca lcacceagea ceteagectg gtagageagg
2461 ctgaccacat cctctttctg gaaggaggeg ctatccggga ggggggaacc caccageage
2521 rcatggagaa aaaggggtec tactggpcca tgglgcagge tectgcagat gctccagaat
2581 gaaagccttc tcagacctge geactceatc teccteectt ttettetete tgteptegag
2641 aaccacagct geagaglagg cagcetgectc caggatgagt tacttgaaat tigecttgag
2701 1gtgttacct cetttecaag ctectegtga taatgeagac ttectggagt acaaacacag
2761 gattigtaat tecttactgt aacggagttt agagecageg ctgatgctit ggtgtggeea
2821 geactctgaa actgagaaat glicagaatg tacggaaaga igatcagcta ttitcaacat
2881 aactgaaggc atatgetgge ccataaacac ceigtaggtt cttgatatit ataataaaat
2941 1ggtgnitg taaaaaaaaa aaaaaaaaaa aaaa

Figure 36A

MAELLASAGSACSWDFPRAPPSFPPPAASRGGLGGTRSFRPHRGAESPRPGRDRDGVRVPMA
SSRCPAPRGCRCLPGASLAWLGTVLLLLADWVLLRTALPRIFSLLVPTALPLLRVWAVGLSR
WAVLWLGACGVLRATVGSKSENAGAQGWLAALKPLAAALGLALPGLALFRELISWGAPGS
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ADSTRLLHWGSHPTAFVVSYAAALPAAALWHKLGSLWVPGGQGGSGNPVRRLLGCLGSET
RRLSLFLVLVVLSSLGEMAIPFFTGRLTDWILQDGSADTFTRNLTLMSILTIASAVLEFVGDGI
YNNTMGHVHSHLQGEVFGAVLRQETEFFQQNQTGNIMSRVTEDTSTLSDSLSENLSLFLWYL
VRGLCLLGIMLWGSVSLTMVTLITLPLLFLLPKKVGKWYQLLEVQVRESLAKSSQVAIEALS
AMPTVRSFANEEGEAQKFREKLQEIKTLNQKEAVAYAVNSWTTSISGMLLKVGILYIGGQLV
TSGAVSSGNLVTFVLYQMQFTQAVEVLLSIYPRVQKAVGSSEKIFEYLDRTPRCPPSGLLTPL
HLEGLVQFQDVSFAYPNRPDVLVLQGLTFTLRPGEVTALVGPNGSGKSTVAALLQNLYQPTG
GQLLLDGKPLPQYEHRYLHRQVAAVGQEPQVFGRSLQENIAYGLTQKPTMEEITAAAVKSG
AHSFISGLPQGYDTEVDEAGSQLSGGQRQAVALARALIRKPCVLILDDATSALDANSQLQVE
QLLYESPERYSRSVLLITQHLSLVEQADHILFLEGGAIREGGTHQQLMEKKGCYWAMVQAPA

DAPE

Figure 36B
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1 cgggegeeca gaggpeaaat gaggpecgac S88stescss sleggeggsa gacgeggaat
61 itcccagege gggguctetg gettaccetg caacegggea glcictitct gittacggag
121 agaaagggga aatggaaaag tcggggaggc gLIgecigee gicegeigeg cegeccclgg
181 geaggcteag acgeegtgag tcagggpeag ageaggecyg tetgageglg cgggegacge
241 gggictcact cglecgctee getetggact gegegecacg ctetgggele cggegecectg
301 grrcctgcll clgecgclge cecceccega icccaglggc coggegtget cggeteecac
361 aggectgeag cecageatcge accgaacctt cggepooccs cegcigsage geteggcegg
421 cgtggpageg ccaaggeege agatgeaatc ticttaccge gaagaageea ggggaatagg
481 tagccacatc tigtttgcag ataagaaagg aagctaacgce aglatctgea aagecaggag
541 tctgactcag tactittctc actcatgeat acaaagcage taaaaatgac acagcettatt
601 taccatgece ctgacactge aclgageact ttatgagett gaacictgit aatcetcacg
661 accacctcat gagacictce agaaagagcea acagtaatgg agtacatgag cactggaagt
721 gacaataaag dagagatiga (ttattaatt aaacatttaa atgigtciga tgtaatagac
781 attatggaaa atctttatge aagtgaagag ccagceagttt atgaacccag tctaatgacc
841 atgtgtcaag acagtaatca aaacgatgag cgttctaagt ctctgetget tagtgpccaa
901 gaggtaccat ggltgtcatc agicagatat ggaactgigg aggalttget tgetttigea
961 aaccatatat ccaacactgce aaagcatitt tatggacaac gaccacagga atctggaatt
102 | ttattaaaca tggtcatcac iccccaaaat ggacgttacc aaatagattc cgatgticte
1081 cigatccect ggaagetgac ttacaggaat attggtictg attitattee tegggecace
1141 titggaaagg tatacttgge acaagatata aagacgaaga aaagaatggc gtgtaaactg
1201 atcccagtag atcaatttaa gccalctgat gtggaaatee aggettgett ccggeacgag
{261 aacatcgcag agctgtatgg cgeagtectg tggggigaaa ctgtecatet ctttatggaa
1321 gcaggcgapgg gaggplctol ciggagaaa clggagagcet gtgzaccaal gagagaattt
1381 gaaattattt gggtgacaaa geatgticte aagggactig attitctaca ctcaaagaaa
1441 gtoatccatc atgatattaa acctagcaac attgttitca tgtccacaaa agetgttttg
1501 grggattitg gectaagigt tcaaatgace gaagatgict attticctaa ggacctcega
1561 ggaacagaga fttacatgag cccagaggte atccigtgea geggccartc aaccaaagea
1621 gacatctaca geetggggac cacgetcate cacatgeaga cgggeaccee accetggglg
1681 aagcgetace ctegeteage ctatcectee tacctgtaca taatccacaa geaageacct
1741 ccactggaag acatigcaga tgactgcagl ccagggatga gagagetgat agaagcetice
1801 ctggagagaa accccaatca ccgeccaaga geegeagace tactaaaaca tgaggecelg
1861 aacccgecca gagaggatca gecacgelgt cagagtctgg acteigeect cliggagege
1921 aagaggctgc lgagtaggaa ggagciggaa Cltcctgaga acattgetga ticttegtec
1981 acaggaagca ccgaggaatc tgagatgclc aagaggceaac getctctcta catcgaccic
2041 ggcegetetgg ctggcotactt caatctigit cggggaccac caacgettga atatggetga
2101 aggatgccat gtttgeteta aattaagaca gealtgatct cctggagget ggitetgetg
2161 cctctacaca ggggcocctgt acagtgaatg gtgccatitt cgaaggagea gigtgaccic
2221 ctgtgaccca tgaatgtgee tecaagegge cctgtatglt toacatgiga agetattiga
2281 tatgcaccag gtctcaaggt tetcatttet caggtgacgt gattctaagg caggaatitg
2341 agagticaca gaaggatcgt gictgetgac tgtitcattc actgtgeact tigctcaaaa
2401 tttitaaaaat accaatcaca aggataatag agiagectaa aattactatt cttggeictt
2461 atttaagtat ggaatattca ttitactcag aatagctgtt ttgtgtatat tggtgtatat
2521 tatataactc tttgagcctt tattggtaaa tictggtata cattgaattc attataattt
2581 gggtgactag aacaacttga agattgtage aataagetgg actagtgtcc taaaaatgge
2641 taactgatga attagaagec atclgacage aggecactag tgacagtiic itttgtgtic
2701 ctatggaaac atttiatact glacatgeta tgctgaagac aticaaaacg tgatgttitg
2761 aatgtggata aaactgtgta aaccacataa ttittgtaca tcccaaagga tgagaatgtg
2821 acctttaaga aaaatgaaaa ctittglaaa (tattgatga tittgtaatt cttatgacta
2881 aattttcttt taagcatttg tatattaaaa tagcatactg tgtatg(tit atatcaaatg
2941 ccttcargaa tcittcatac atatatatat rigtaacatt gtaaagtatg lgagtagtct
3001 ratglaaagt atgtittiac attatgcaaa taaaacccaa tactitigic caagtggtt
3061 ggicaaatca actgaataaa ticagtattt tgcctt

Figure 37A

MEYMSTGSDNKEEIDLLIKHLNVSDVIDIMENLYASEEPAVYEPSLMTMCQDSNQNDERSKS
LLLSGQEVPWLSSVRYGTVEDLLAFANHISNTAKHFYGQRPQESGILLNMVITPQNGRYQIDS
DVLLIPWKLTYRNIGSDFIPRGAFGKVYLAQDIKTKKRMACKLIPVDQFKPSDVEIQACFRHE
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NIAELYGAVLWGETVHLFMEAGEGGSVLEKLESCGPMREFEHIWVTKHVLKGLDFLHSKKVI
HHDIKPSNIVFMSTKAVLVDFGLSVQMTEDVYFPKDLRGTEIYMSPEVILCRGHSTKADIYSL
GATLIHMQTGTPPWVKRYPRSAYPSYLYIIHKQAPPLEDIADDCSPGMRELIEASLERNPNHRP

RAADLLKHEALNPPREDQPRCQSLDSALLERKRLLSRKELELPENIADSSCTGSTEESEMLKR
QRSLYIDLGALAGYFNLVRGPPTLEYG

Figure 37B
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1 cgcteceege tecegtggct geogeegeee cggggaagaa gagacagegg 1gggetiigg
61 gggaagegag agaggagepg agagaccelg gecaggelgg ageelggalt cgageggapg
121 ngggacggea gpaggagaaa getepaggag aagggagesy BLAZCLLELa gEAZCLRCCY
181 ggeelgpgae crigaggece ggggagagee ggegageegg geeegegesc cgagatallg
241 ctgetgctgt tactggegce actettectc cgeccecegg BCeCgggceg ggcgeagace
301 cccaacgeea coicagaagg fgecagale atacaccege celggpeaapg ggacatcagg
361 taccggggec tgactcggga ccagglgaag getatcaact tectgecagt ggactatgag
421 attgaglatg tgtgccgege ggagegegag glgglggasc ceaagglecg caagigeetg
481 geeaacggct cciggacaga talggacaca cccageegct gigtecgaal clgelccaag
541 tettatttga cectggaaaa tgggaaggtt ttcctgacgg gtgggpacct cecagetelg
601 gacggageee gggiggatit ceggtglgac ceegacttee atctgglggg cagetceegg
661 agcatcigta gtcagggeea gtggageace cccaageeee aclgecaggl gaatcgaacg,
721 ccacactcag aacggegege agtglacate ggggeactgt tteecatgag cgggggcteg
781 ccaggopacc aggectgeca goeogeggty gagatggegc tggaggacgt gaatagecgc
841 aggeacatce tgccggacta tgagetcaag ctcatccace acgacageaa glgtgatcca
901 ggccaageea ccaagracct atalgagetg ctetacaacg accctalcaa gatcatcett
961 atgcctgget geagcetetgt ctecacgetg giggctgagg ctgctaggat gtggaaccte
1021 atigtgcetit cctatggetc cagetcacca geectgteaa accggeageg titceccact
1081 ttettcegaa cgeaccealc agecacacte cacaacceta cecegegtgaa actetttgaa
1141 aagtgeggct ggaagaagat tgctaccatc cageagacca ctgaggictt cacttcgact
1201 ctggacgacc tggagpaacg agtgaaggag getggaattg agattacttt ccgecagagt
1261 ticttcteag atccagetgt geccgtcaaa aacctgaage gocaggatge cogaatcatc
1321 grgggactu tclatgagac tgaageeegg aaagitiiil gtgagyigta caaggagegt
1381 ctettigggea agaagtacgt ctggticcte attgggtgpt atgelgacaa ttggticaag
1441 atctacgacc ctictatcaa ctgeacagtg gatgagatga ctgaggeggl geagggccac
1501 atcacaactg agattglcat getgaatect gocaatacee geageattic caacaigaca
1561 tcecaggaat tigtggagaa actaaccaag cgactgaaaa gacaccelga ggagacagga
1621 ggeticcagp aggeaccgcet ggectatgat geeatetggg cettggeact ggeectgaac
1681 aagacatctg gaggaggcgg cegttctggt gigcgcctgg aggacttcaa ctacaacaac
1741 cagaccatta ccgaccaaat ctaccgggea atgaacictt cglectitga pggtgtetcet
1801 ggecatgigg tgittgatge cageggctet cggatggeat ggacgettat cgageagelt
1861 cagggtogca getacaagaa gattggcetac tatgacagea ccaaggatga tetttectgg
1921 tccaaaacag ataaatggat tggagggtee cecceagelg accagaccct ggtcaicaag
1981 acattccget 1cctgtcaca gaaactettt atcteegtet cagttetete cagectggge
2041 attgtectag ctgitglctg tetgtecttt aacatctaca actcacatgt cegttatatc
2101 cagaactcac agcccaacct gaacaacctg actgetgteg getgeteact ggelttaget
2161 gergretice cectggggct cgatggttac cacattggga ggaaccagit tectiicgic
1221 tgecaggecee geetcigget cetgggectg ggctttagte tgggetacgg ttccatgtte
2281 accaagattt ggtggetcea cacggtctic acaaagaagg aagaaaagaa ggagtegagg
2341 aagacictgg aaccetggaa getgtatgee acagtgggec tgctgglggg catggatgte
2401 cteacteicg ceatciggea gategiggac cetctgeace ggaccattga gacatttgee
2461 aaggaggaac ctaaggaaga tattgacgtc tctattctge cccagetgga geattgcagc
2521 tecaggaaga tgaatacatg gettggeatt ttctatggtt acaaggggct getgetgetg
2581 cigggaatct (cetigetta tgagaccaag agtgtgteca ctgagaagat caatgaicac
2641 cgggciglgg geatggetat ctacaalgtg geagteetgt gecteateac tgetectgte
2701 accatgattc tgtccageea geaggatgea gectttgect tigectetet tgecatagtt
2761 tictectect atatcactct tgtigtgcte titgtgecca agatgegeag gelgalcace
2821 cgaggggaat ggcagicgga gacgeaggac accatgaaga cagggteate gaccaacaac
2881 aacgaggagg agaagtcceg getgtiggag aaggagaace glgaactgga aaagatcatt
2941 gcigagaaag aggagegtgt cictgaactg cgecatcaac tecagtcleg geageagete
3001 cgeteeegge geeacceace gacacceeca gaaceelclg gegecctece caggggacce

Figure 38A

3061 cctgageceee cegaceggcet tagctgtgat ggpagtcgag tgcatitget trataagtga

3121 gggraggetg agggaggaca ggecaglagg gggagpgaaa gegagaggee aaggecageg
3181 gactcaggaa gcagggpgte cecatcecca getgggaaga acatgcetate caatctcatc
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3241 tcrtgtaaat acatgteeec ctglgagtic tgggetgatt tgggtetete atacctetgg
3301 gaaacagacc tttttctcte ttactgette atgtaatitt gtatcacctce ttcacaattt

3361 agttcgtace tggettgaag ctgctcactg ctcacacget geetectcag cagectcact
3421 gcatctttct cttcceatge aacaccctet tctagttace acggeaacce ctgeagetee
3481 tetgeettty tgctetgtte ctgtecagea ggggtetece aacaagiget ctttecacce
3541 caaaggggcc tetectttic tecactgtea taatetettt ceatettact tgeectteta
3601 tacttictca catgtggete cccctgaatt trgettectt tgggagetea ttertticgc

3661 caaggctcac atgetecttg cctctgetet gtgeactcac getcageaca catgeatect
3721 ccectetect gegtgtgeee actgaacatg cteatgtyta cacacgcettt tecegtatge
3781 tticttcatg ttcagtcaca igtgetetcg ggtgeccetge attcacaget acgtgtgeee
3841 ctcteatggt catgggtetg cecttgageg tgtttgggta ggcatgtgea atttgictag
3901 catgcetgagt catgtettte ctatttgeac acgtecatgt ttatceatgt actticectg
3961 tgtaccctce atgtaccitg (gtacttict tccettaaat catgptatic tictgacaga
4021 gccatatgta ccctaccetg cacattgtta tgeacttttc cecaatteat gitgpgtgpg
4081 gceatecaca cectetectt gtcacagaat ctccatttet getcagatte cecccatcte
4141 cattgeattc atgtactace ctcagtctac actcacaate atcttctece aagactgete
4201 cctttegttt tgtgtittit tgaggggaat taaggaaaaa taagtgggge cagglttgga
4261 gagetpcitc cagtggatag ttgatgagaa tectgaccaa aggaaggeac cettgactgt
4321 tgggatagac agatggacct atgggetgge aggtggtgtc cetitcacac tgtgptgtct
4381 cttgggpaag gatctceccg aatctcaata aaccagtgaa cagtgtgact cggeaaaaaa
4441 aaaaa

Figure 38A (Continued)
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MLLLLLLAPLFLRPPGAGGAQTPNATSEGCQIIHPPWEGGIRYRGLTRDQVKAINFLPVDYEIE
YVCRGEREVVGPKVRKCLANGSWTDMDTPSRCVRICSKSYLTLENGKVFLTGGDLPALDGA
RVDFRCDPDFHLVGSSRSICSQGQWSTPKPHCQVNRTPHSERRAVYIGALFPMSGGWPGGQA
CQPAVEMALEDVNSRRDILPDYELKLIHHDSKCDPGQATKYLYELLYNDPIKIILMPGCSSVS
TLVAEAARMWNLIVLSYGSSSPALSNRQRFPTFFRTHPSATLHNPTRVKLFEKWGWKKIATIQ
QTTEVFTSTLDDLEERVKEAGIEITFRQSFFSDPAVPVKNLKRQDARIIVGLFYETEARKVFCE
VYKERLFGKKYVWFLIGWYADNWFKIYDPSINCTVDEMTEAVEGHITTEIVMLNPANTRSIS
NMTSQEFVEKLTKRLKRHPEETGGFQEAPLAYDAIWALALALNKTSGGGGRSGVRLEDFNY
NNQTITDQIYRAMNSSSFEGVSGHVVFDASGSRMAWTLIEQLQGGSYKKIGYYDSTKDDLS
WSKTDKWIGGSPPADQTLVIKTFRFLSQKLFISVSVLSSLGIVLAVVCLSFNIYNSHVRYIQNS
QPNLNNLTAVGCSLALAAVFPLGLDGYHIGRNQFPFYCQARLWLLGLGFSLGYGSMFTKIW
WVHTVFTKKEEKKEWRKTLEPWKLYATVGLLVGMDVLTLAIWQIVDPLHRTIETFAKEEPK
EDIDVSILPQLEHCSSRKMNTWLGIFYGYKGLLLLLGIFLAY ETKSVSTEKINDHRAVGMALY
NVAVLCLITAPVTMILSSQQDAAFAFASLAIVFSSYITLVVLEVPKMRRLITRGEWQSEAQDT
MKTGSSTNNNEEEKSRLLEKENRELEKITAEKEERVSELRHQLQSRQQLRSRRHPPTPPEPSGG
LPRGPPEPPDRLSCDGSRVHLLYK

Figure 38B
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1 glacitacac aaccccagat ggtacaacct acaacacacce taggetgtat gatgtageea
61 attgctecta gactacaaat ctatacagcea tgitgetgta clgaatacte taagcaatta
121 taacacaalg acctagcaac aglaacataa gcaaaggaga gtcacgeeca aaalggaaac
181 ccaaagcceaa agtaccectt cagactctac atatgacttc tgagaatcaa gagaaagtga
241 aagctcttet ccgagacctg caagaacaag atgetgatge tggatctgaa agaggecttt
301 ctggpgagga ggaagalgat gagectgatt getgtaacga tgagegptac tggecageig
361 gacaggaacc ttccctegtt cccgacttgg atcclitgga atatgetgge ttagectcag
421 tggagcectta tgltccagaa tttacagict ceceartige agtpcaadaa ctitccaggt
481 atggtitcaa tactgaacgc tgtcaagegg tectgaggat pigtgatgga gatgigggag
541 catcactaga geatctectt acccagtgtt tttcagagac alttggagag aggatgaaga
601 1ctctgagge agicaaccag ataagetigg atgagtptat ggaacagega caggaagagg
661 catttgetct caagicealc tgtggagaaa aatitataga aagaaticag aacagagict
721 ggaccattgg gitagaacty gagtatciga caagtagatt ccgcaaatcc aagccaaaag
781 aaagtaccaa aaatgtacaa gagaattcac ttgaaatctg taaattttac ctcaaaggaa
841 attglaaati tggatcaaaa tgcagatica aacatgaagt pcceccaaat caaatigtig
901 gaagaataga aagaagigta gatgattctc atcttaatge tatigaagat geatctettt
961 tatatgaact tgaaattcga ttitctaaag accacaaata tccctaccaa getcegelcg
1021 tggcatttta ftccaccaat gagaacctac ctetggettg tegtttacat atttctgagt
1081 tictitatga caaggectig acatitgegg aaacttcgga acctgtegta tattetttga
1141 taaccctttt agaggaagag tcggaaatag tcaagiiact aacgaatacc caccacaagt
1201 atagtgaccc tectgtgaac tttctgecag tacceictag gaccagaata aataatcctg
1261 cctglcataa aacagtgatt ccaaataatt ctittgttic taatcaaatt ccagaagitg
1321 aaaaagcatc agaatctgag gagtcagalg aggatgacgg tcctgeacct grtatagtag
1381 agaatgaaag ctatgtgaac cttaagaaaa agatticcaa aagatatgac tggcaggeaa
1441 agtcagtaca tgctgaaaat ggtaaaatct geaageagtt ccgaatgaaa caggtgcetca
1501 atagccacat gtagecaggt gttgergtat tggacageac aggtatagaa calttecale
1561 aacacpgaaa gttctattgg acagtactgg tatagagact cltgttggga agaactggat
1621 atgtgctaag caagagggct ttatttcace cagaaaatct ttcggtttat tcagatgitg
1681 gaaaactaat gtacagattc cacaactcat tctggctgat tetctgagea geattetgaa
1741 taaagtcttc tacatccaat cccaacaaat ccaacaaagg atcactcaag gecaggagtg
1801 caagaccatc cagggcaaca taacaagact ctgtctctat aattaaaaaa aaaaaaaagce
1861 tgtaatccca aa

Figure 39A

MTSENQEKVKALLRDLQEQDADAGSERGLSGEEEDDEPDCCNDERY WPAGQEPSLVPDLDP
LEYAGLASVEPYVPEFTVSPFAVQKLSRYGFNTERCQAVLRMCDGDVGASLEHLLTQCFSET
FGERMKISEAVNQISLDECMEQRQEEAFALKSICGEKFIERIQNRVWTIGLELEYLTSRFRKSK
PKESTKNVQENSLEICKFYLKGNCKFGSKCRFKHEVPPNQIVGRIERSVDDSHLNAIEDASFLY
ELEIRFSKDHKYPYQAPLVAFYSTNENLPLACRLHISEFLYDKALTFAETSEPVVYSLITLLEEE
SEIVKLLTNTHHKYSDPPVNFLPVPSRTRINNPACHKTVIPNNSFVSNQIPEVEKASESEESDED
DGPAPVIVENESYVNLKKKISKRYDWQAKSVHAENGKICKQFRMKQVLNSHM

Figure 39B
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| agtaagpaga accagccagg cagaacatca cagegggagg agetgteeca ggtgpcccag
61 ctcagcaatg geaatgggeg tecccagagt cattetgete tgectetttg gggetgcact
121 ctgeetgaca gggteccaag cectgeagtg ctacagettt gageacacct actttggece
181 ctttgaccte agggccatga agetgeccag catclcetgt cetcatgagt gettigagpe
241 tatcctglct ctggacaccg ggtatcgege geeggtgace ciggtgegga agpgctgctg
301 gaccgggeet cctgegggee agacgeaate gaacgeggac gepetgeege cagactacte
361 ggtggtgcge ggctgeacaa ctgacaaatg caacgeccac cteatgacte atgacgeect
421 ccecaaccty agecaageac cegacccgee gacgetcage ggegecgagt gelacgectg
481 tatcgggplc caccaggatg actgegetat cggeaggtee cgacgagtee agigtcacca
541 ggaccagacc geetgcltee agggeaatgg cagaatgaca gttggeaatt ttcagtcce
601 tgtgtacatc agaacctgee accggeccic ctgeaccace gagggeagea ccageecctg
661 gacagecate gacctccagg getectgetg tgaggggtac ctetgeaaca ggaaalccat
721 gacccagece ticaccagtg ciicageeac cacceclece cgageactac aggtectgge
781 cctgetecte ceagtectee tgetggtggg geteteagea tagacegeee ctccaggatg
341 ctggggacag ggctcacaca ccteattctt getgetteag cecctateac atageteact
901 ggaaaatgat gitaaaglaa gaattgeact cctgteeete tggectteea tetctecege
961 cctigigece cacaacetgg ccaacagtac tggaagaaac tggacacagt caccagcatc
1021 cccggggagp geaaaacage catgtegtge cetgatgaag agceaattctg atcacagetg
1081 ttactcactg agcaccagec aggeaccagg caccecataa cacggettec tgrgetetee
1141 ctecagagee tgtegeaget ctaggaggga getatacaat gatglcttta ttagtgtcat
1201 catgagaage ccaataagcea gtatgeccta acagitagta ggecaggetc tggagctaag
1261 ctgeatgggt tcaaatccea getccaccal tcagectgea pagaccatga gegagitact
1321 taagccagge tetggageta agetgealgg gttcaaatce cagelecage attcagecta
1381 cagagaccat gggtgagtta cttaagccag getetggage taagetgeat gggitcaaat
1441 cccageteca ccattcagec tgcagagact gtgggtgagt tacttgapet cictgtgeca
1501 atattttctc acctataagg tggaggtgaa aataaactct ataacatgac aagaactact
1561 tcacagtagt tgcagtgagg attcaacgag atgaacatt agtacttggg acacageagt
1621 ggcccagtgt aaatgggcta cttgtcataa gecctaagtc acaggtcaac aaactgagag
1681 gcaaaagcac ttggttgage ttgtgtatct agtgagtatg gattcaggga ccagattccc
1741 agccccacga actgetaage aaccccacct cctaaacaca tgagtgecga ttaacttcac
1801 agaaaaacac acaaggcaaa gltcagcgag gtgaaattct ccaagetata aagatcaggg
1861 aagacttcct ggaggaattc acccttgage aaaatcctaa aggatcaata glagetggea
1921 aaaagaagca ggaggaageg cattctaggt agaggagaca gectggacaa aggtetgagg
1981 gaggaagpag cacaaggagt gcaggacact ttcatgagtg caggacactt tcataactge
2041 atgaacttca tagagatgga atcctttage atgttctetg tgcacatget tgaccatgtt
2101 ctttcacatg ctttttgeea cttgatctit ccageaactc aglgagagaa geaaaaaagt
2161 aagttgcatc canaaaaaaa aaaaaa

Figure 40A

MKLPSISCPHECFEAILSLDTGYRAPVTLVRKGCWTGPPAGQTQSNADALPPDYSVVRGCTT
DKCNAHLMTHDALPNLSQAPDPPTLSGAECYACIGVHQDDCAIGRSRRVQCHQDQTACFQG
NGRMTVGNFSVPVYIRTCHRPSCTTEGSTSPWTAIDLQGSCCEGYLCNRKSMTQPFTSASATT
PPRALQVLALLLPVLLLVGLSA

Figure 40B
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GGCACGAGGCCCAGCACTAGAAGTCGGCGGTGTTTCCTTTCGGTGATCAGCACTGAACA
C
AGAGGACTCGCCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGT
GTCCAGTGTCAGGCGCAGTTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCCGGGAGCTC
C
CTGAGACTCTCCTGTGCAGCCTCTGGTTTCAGGTTCAGCAATTATGGCATGCACTCGGTC
CGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTTTTTCATATGATGAAAGTGA
T
AAATATTATGCAGCCTCCGTGAAGGGTCGATTTACCATCTCCAGAGACAACTCCAAGAAC
ACGTTGTCTCTGCAAATGAACAGCCTGAGAGTTGAGGACACGGCTGTTTACTACTGTGCG
AAAGATCAGAAGCCCTGGTACAGCAACAGCTGGTTTCTAACCAACTTTGACTCTTGGGGC
CGGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTG
GCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGA
C
TACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCA
C
ACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAA
C
ACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACC
G
TGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAG
GACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCAC
GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA
G
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGT
C
CTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCT
C
CCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT
G
TACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTG
GTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGA
G
AACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGAT
G
CATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGAGCTGCAA
CTGGAGGAGAGCTGTGCGGAGGCGCAGGACGGGGAGCTGGACGGGCTGTGGACGACCA
TC
ACCATCTTCATCACACTCTTCCTGTTAAGCGTGTGCTACAGTGCCACCGTCACCTTCTTC
AAGGTGAAGTGGATCTTCTCCTCGGTGGTGGACCTGAAGCAGACCATCATCCCCGACTAC
AGGAACATGATCGGACAGGGGGCCTAGGGCCACCCTCTGCGGGGTGTCCAGGGCCGCCC
A
GACCCCACACACCAGCCATGGGCCATGCTCAGCCACCACCCAGGCCACACCTGCCCCCG
A
CCTCACCGCCCTCAACCCCATGGCTCTCTGGCCTCGCAGTTGCCCTCTGACCCTGACACA
CCTGACACGCCCCCCTTCCAGACCCTGTGCATAGCAGGTCTACCCCAGACCTCCGCTGCT
TGGTGCATGCAGGGCACTGGGGGCCAGGTGTCCCCTCAGCAGGACATCCTTGCCCTCCGG
ACCACAAGGTGCTCACACAAAAGGAGGCAGTGACCGGTATCCCAGGCCCCCACCCAGGE
A
GGAGCTGGCCCTGGAGCCAACCCCGTCCACGCCAGCCTCCTGAACACAGGCGTGGTTTCC
AGATGGTGAGTGGGAGCATCAGCCGCCAAGGTAGGGAAGCCACAGCACCATCAGGCCCT
G
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TTGGGGAGGCTTCCGAGAGCTGCGAAGGCTCACTCAGACGGCCTTCCTCCCAGCCCGCA
G
CCAGCCAGCCTCCATTCCGGGCACTCCCGTGAACTCCTGACATGAGGAATGAGGTTGTTC
TGATTTCAAGCAAAGAACGCTGCTCTCTGGCTCCTGGGAACAGTCTCGGTGCCAGCACCA
CCCCTTGGCTGCCTGCCCACACTGCTGGATTCTCGGGTGGAACTGGACCCGCAGGGACAG
CCAGCCCCAGAGTCCGCACTGGGGAGAGAAGGGGCCAGGCCCAGGACACTGCCACCTCC
C .
ACCCACTCCAGTCCACCGAGATCACTCAGAGAAGAGCCTGGGCCATGTGGCCGCTGCAG
G
AGCCCCACAGTGCAAGGGTGAGGATAGCCCAAGGAAGGGCTGGGCATCTGCCCAGACA
GG
CCTCCCAGAGAAGGCTGGTGACCAGGTCCCAGGCGGGCAAGACTCAGCCTTGGTGGGGC
C
TGAGGACAGAGGAGGCCCAGGAGCATCGGGGAGAGAGGTGGAGGGACACCGGGAGAGC
CA

Figure 41 A

GGAGCGTGGACACAGCCAGAACTCATCACAGAGGCTGGCGTCCAGTCCCGGGTCACGTG
C
AGCAGGAACAAGCAGCCACTCTGGGGGCACCAGGTGGAGAGGCAAGACGACAAAGAGG
GT
GCCCGTGTTCTTGCGAAAGCGGGGCTGCTGGCCACGAGTGCTGGACAGAGGCCCCCACG
C
TCTGCTGCCCCCATCACGCCGTTCCGTGACTGTCACGCAGAATCCGCAGACAGGAAGGG
A
GACTCGAGCGGGAGTGCGGCCAGCGCCTGCCTCGGCCGTCAGGGAGGACTCCCGGGCTC
A
CTCGAAGGAGGTGCCACCATTTCAGCTTTGGTAGCTTTTCTTCTTCTTTTAAATTTTCTA
AAGCTCATTAATTGTCTTTGATGTTTCTTTTGTGATGACAATAAAATATCCTTTTTAAGT
CTTGTAAAAAAAAAAAAAAAAAA

Figure 41 A (Continued)

MEFGLSWVFLVALLRGVQCQAQLVESGGGVVQPGSSLRLSCAASGFRFSNYGMHWVRQAP

GKGLEWVAVFSYDESDKYYAASVKGRFTISRDNSKNTLSLQMNSLRVEDTAVYYCA KDQK

PWYSNSWFLTNFDSWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV

TVSWNSGALTSGVHTFPAVLQSSGLYSLSSYVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG

QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPELQLEESCAEAQDGELDGLW
TTITIFITLFLLSVCYSATVTFFKVKWIFSSVVDLKQTIIPDYRNMIGQGA

Figure 41B

60/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

| tecgeaggeg gaccgggagc aaaggaggty geatgtcggt caggeacage agggtectgt

61 gtccgegetg ageegegete teectgetce ageaaggace atgagggcgce tggagggecc
121 aggectgteg ctgetgtgcce tggtgtigge getgectgee ctgetgeegg tgeeggetgt

181 acgcggagtg gecagaaacac cecacclacce ctggegggac geagagacag gegageggct
241 ggtgtacgee cagtgeccce caggeacctt tgtgecagegg cegtgeegee gagacagecee
301 cacgacgtgt ggeceegigtc caccgegecea ctacacgeag tictggaact acctggageg
361 ctgecgetac tgecaacgtee tetgegggea gegtgaggag gaggeacggg cttgecacge
421 cacccacaac cgrgeetgee getgeegeac cggetictic gegeacgetg gtttetgett

481 ggagcacgea tegtgtecac ctggtgeegg cgtgattgee cegggeacce ceagecagaa
541 cacgeagtge cageegligee ceecaggeac ditcteagee ageagceteca geteagagea
601 gtgccagece caccgeaact geacggecect gggeetggec cteaatgtge caggetelte
661 ctcccatgac accctgtgea ceagetgeac tggeticcee clcageacca gggtaccagg
721 agcetgaggag tgtgagegtg cegteatega cittgtggact ttecaggaca totccatcaa

781 gaggctgeag cggctgetge aggeectega ggeeceggag ggetggggte cgacaccaag
841 ggcpugccge geggectige agetgaaget gegieggegg ctcacggage tectggggpe
901 geaggacggg gegetgetey tgeggetget geaggegetg cgegtggeca ggatgeeegg
961 getggagegg agegteegty agegettect cectgtgeac tgatcetgge ceectettat
1021 ttattctaca tecttggeac cocacttgea ctgaaagagg ctiifittta aatagaagaa

1081 atgaggttic ttaaagctta titttataaa getttttcat aaaa

Figure 42A

MRALEGPGLSLLCLVLALPALLPVPAVRGVAETPTYPWRDAETGERLVCAQCPPGTFVQRPC
RRDSPTTCGPCPPRHYTQFWNYLERCRYCNVLCGEREEEARACHATHNRACRCRTGFFAHA
GFCLEHASCPPGAGVIAPGTPSQNTQCQPCPPGTFSASSSSSEQCQPHRNCTALGLALNVPGSS
SHDTLCTSCTGFPLSTRVPGAEECERAVIDFVAFQDISIKRLQRLLQALEAPEGWGPTPRAGRA
ALQLKLRRRLTELLGAQDGALLVRLLQALRVARMPGLERSVRERFLPVH

Figure 42B
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| aggctcagta taaatageag ccaccgetee ctggeaggea gggacccgea getcagetac
61 agcacagatc aggtgaggag cacaccaagg agtgatttit aaaacttact ctgttttctc

121 ttcccaaca agattateat ttectttaaa aaaaatagtt atcctggggc atacagecat

181 accattctga aggtgictta tctcctctga tetagagage accatgaage ttetcacggg
241 cetggttttc tgetecttgg tectgggtgt cageageega agetictttt cgttecttgg

301 cgaggcrtit gatggggete gggacalgtg gagagectac ictgacatga gagaagecaa
361 ttacatcgge tcagacaaat acttccatge tcgggggaac tatgatgetg ccaaaaggeg
421 acctggeest geeigggetg cagaagigat cagegatgee agagagaata tccagagatt
48| ctitggecat gglocggagg actegeigge tgalcaggct gecaatgaat ggggocagpag
541 tggcaaagac cccaatcact tcegaccige tggeetgect gagaaatact gagetteete
601 ttcactetge tetcaggaga tetggctgtg aggecctcag ggcagggata caaagegegg
661 agaggptaca caatgggtat ctaataaata cttaagaggt ggaatttglg gaaact

Figure 43A
MKLLTGLVFCSLVLGVSSRSFFSFLGEAFDGARDMWRAYSDMREANYIGSDKYFHARGNYD

AAKRGPGGAWAAEVISDARENIQRFFGHGAEDSLADQAANEWGRSGKDPNHFRPAGLPEKY

Figure 43B
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| ctaaagctgg gttggtaget cctacctact gtgtggcaag aaggtatggg tcatgaacag
61 aaccaaggag ctgegetget acagatglta ceacttetgt ggetgetace ceacicotgg
121 geegteeetg aageteetac (ccaatgtgg ccagatgace tgecaaaacca cacattectg
181 cacacagtgt actgccagga tgggagtece agtgtgggac tetetgagge ctacgacgag
241 gaccagcttt tettettega ctittcccag aacacteggg tgcctegect gecegaattt
301 getpactggg ctcaggaaca gggagatget cetgecattt tatttgacaa agagtietge
361 gagtggatga tccagcaaat agggccaaaa ctigatggga aaatcceggt giecagaggg
421 tticclateg clgaaglgtt cacgelgaag cccctggagt ttggeaagec caacactttg
481 pictgluttg tcagtaalct cticccacce atgelgacag tgaactggea gealcatice
541 glccetglgg aaggattigg gectactltt gictcagety tegatggact cagelticeag
601 gccttttctt acttaaactt cacaccagaa cctictgaca tttictectg cattgtgact
661 cacgaaattg accgetacac agcaatigec tattggglac cceggaacge actgeecica
721 gatctgetpg agaatgtact gtgtpgegtg gectttggee tgggtgtect gegcatcate
781 glgggeatlg tictcatcal clacttccgg aagecttget caggtpactg attettccag
841 accagagttt gatgccagea geticggeca tecaaacaga ggatgcteag alttctcaca
901 tectgeccag gatctectct tagggtagaa pgaagtetctg ggacateect gggptetatg
961 tglagattic ccacctgggg acteigetgt ceetgggctt geatcecagg gatcccagag
1021 tggcetgect atcacaacca catcecttee ceccacaagg caataaatct catticttta
1081 aaaaaaaaaa aaaaaaaaaa

Figure 44A

MGHEQNQGAALLQMLPLLWLLPHSWAVPEAPTPMWPDDLQNHTFLHTVYCQDGSPSVGLS
EAYDEDQLFFFDFSQNTRVPRLPEFADWAQEQGDAPAILFDKEFCEWMIQQIGPKLDGKIPVS
RGFPIAEVFTLKPLEFGKPNTLVCFVSNLFPPMLTVNWQHHSVPVEGFGPTFVSAVDGLSFQA
FSYLNFTPEPSDIFSCIVTHEIDRYTAIAYWVPRNALPSDLLENVLCGVAFGLGVLGIIVGIVLII
YFRKPCSGD

Figure 44B
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1 ggcaggtgca geigecacag tgagacggge acccegacce gggeatlggag ggeoscaagg
61 ggcecaggcet cagagacttc ctgagiggga gietggetac ctgggegetg ggactggecg
121 ggetggtegg ggaggeegag gaclcggagg gggaagaaga ggaagageag gaagagecac
181 ccctitggtt ggagaagaga ttectgegec tcagegatgg ggccctgete clecgggtec
241 tgggcatcat tgeecccage teccgaggeg gaccteggat getcagagge ctigacggac
301 ctgotgectg gegagtgteg aacctgaace acctgigggg cegactgagg gacttetace
361 aggaggagct geagetgetg atcctgicge cacccccaga ceiccagaca tigggattig
421 acccteictc agaagaageg gtggageage tggaaggegt tetteggeta ctgttgggag
481 cgtcagtaca gtgtgagcac cgggaactct tecatccgeca catccaggge ctcagteteg
541 aggtccagag cgagetggec getgecatee aggaggtgac ccageeggeg geeggegtleg
601 tgctggeact gietgggcca gateetgggg agetggeace tgecgagetg gagatgetgt
661 cccggagect gatgpogaca ctgtcgaage tggeacggga geglgacclg ggggcccage
721 ggetggctga actgetgotg gagegagaac cectetgett gaggectgag getcooteta
781 gggciceege cgagggeccc (cgeaccate tggeecigea getggecaac gecaaggetce
841 agctgegpceg tetgegpeag gagetggagg agaaggecga geigetgeta gacteccagg
901 ccgaggteca geetttggag geegaaataa gaaggeiceg ccaggaggee caggegctgt
961 cgggacagge caagcgggce gagetgtace gegaggager agaggecgctg cgggagegss
1021 ceggeegect geeeegectg caggaggage tgaggeectg ccgegagegg ctgeaggegg
1081 ctgaggecta caagagtcag ctggaggage agegggtgct ctegggestg ctggaggcgt
1141 ccaaggeget gotggaagag cagetggagg ctgeccgaga gegetgegee cggetgeacg
1201 agacccagceg cgagaacctg ctgctgcgaa cccggetggg cgaggecceat goggagetgg
1261 actctctgeg geatcagglg gaccagetgg ctgaggagaa tgtggagcetg gagetggage
1321 ttcageggag cttggagecea cctccaggat cecctgpgga ggeaceecta geaggagegg
1381 cceectcget geaagatgag gigagggagg cagaggclgg geggelicgg accctigaga
1441 ggpagaaccg ggagcttcgg gggetgette aggtgetica ggggeageea gggggccage
1501 acccectget ggaggeaccg agagaggace ctgitettee agtgetggag gaggeteece
1561 agactcctgt ggecticgac cacageccte agggettggt tcagaaggea agggatggag
1621 geceeccagge cttggacttg getcceccgg cattagactc agtgetcgag geatcagetg
1681 agtgtcccea ggeaccigat tcagacceac aggaggeaga gagtcccctt caggeagetg
1741 ccatggaccc ccaggectea gactggtcee cgeaagagte aggetctect gtggagacac
1801 aggagtccce ggagaaggct ggoegtagat cetctetcea gagecctgee tetgtggece
1861 cacctcaggg tccagggacc aaaaticagg ceccgeagtt getgggagga gagacagagg
1921 gaagagaggce tccccaagge gagttggtec ctgaggoctg gggsttgaga caggagggcec
1981 ctgagcacaa gccagggect tcggagecca getctglgea getggaggag caggaggegece
2041 caaaccaggg cctggacclg gecacgggac aageagagec cagagageat gaccagagec
2101 tggaagggac ggtcagggac ccagectgge aaaaaccaca geagaagtca gaaggggctc
2161 ttgaggtcca ggtetgggaa ggeccaatee caggggagag cetggeeagt gatgtegeag
2221 agcaggagge cctcagggag gaggtggeac agitgaggag aaaggctgag gecctiggag
2281 atgagctgga ageccaggec cgeaageigg aggeecaaaa cacggagget gecegecetet
2341 ccaaggaget ggeccaageg cgaagggeag agEccgagec ccaccgggag £eagaggece
2401 aggectggga geaageecgg ctgcggragg cagiggagec tgetggoeag gageiggagt
2461 ctgegiceca ggaacgggag gogelggleg aggegrtgge ageagegagsc cgggagegga
1521 ggeaglggga gegtgaggeg tccaggetge gggoccagte ggaggecgee gaggaacgga
2581 tgeaggtget ggagagegag ggeegeeage actiggagga ggctgagagg gagegeeggg
2641 agaaggaggc cctccaggeg gagctggaga aagetgtggt geggggcaag gagtigggeg
2701 ccecggetgga geatttgeag cgtgagetgg ageaggeggc tetcgagegce caggaaltic
2761 tgegagaaaa ggaaagecag caccagaggt accagggctt ggageagegg ctggaagetg
2821 agctgeagge ggeggegace agcaaggage aggegetgat ggagetcaag accagggece
2881 1gcagctgga agaggagcelg ttccagelge gecagggcce cgeggggetg gggcccaaaa
2941 agcgtgegga gectcagetg gtggagacee agaatgtgeg gettattgag gtggagegea

Figure 45A

3001 graatgcgat getggtgsca gagaaggeag ctitgeaggg geagetgeag cacctggagg
3061 gpcagetggg gagectgcag ggeegtgeee aggagetgcet getgeagage cagegggege
3121 agpagcacag cagcegectg caggeegaga agtetgtget ggagaticag ggccaggage
3181 tgcaccggaa getggaggtg ctggaggagg aggigeggpc ggeacggeag tcccaggagg
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3241 agaccegegg geageageag geectgetic gpgaccacaa ggeectggea cagetgeage
3301 ggeggeagga ggccpageta gagggactge lggigcggea ccgagaccic aaggecaaca
3361 tgcgpgcact ggagetggec caccpggage tgcagggeeg geacgageag clgeaggece
3421 ageggpccag cgtggaggea caggagglgg ceclgeigge agagegtgaa cgeetgatge
3481 aagatgggca tcggeagegg gpcctggagp aggagetgeg gaggcettcag agegageacg
3541 acagggcica gatgetgetg peagagligt clcgggageg gopigagetg cagggigaac
3601 geppgeagct acggggccgg ctggegegsc tggapctgpa gegggcacag ctggagatge
3661 agagccagcea getgegegag tccaaccage agetggacct gagegectge cggetgacca
3721 cpcagtgiga getattpaca cagetgegaa gtgeccagga agaggapgaac cggeagetge
3781 tggctgaagt tcaggeectg ageecgggaga acagggagcet cetggagege agectggaga
3841 gtcgggacca cctgeaccge gaacageggg agtacctgga ccagettaat geeetgegee
3901 gegagaagea gaagetegtg gagaagatca tggaccaata cegegtgetg gageetgige
3961 ccetgeeccg gaccaagaag ggeagetgge tggeagacaa ggtgaagagg ctgatgegge
4021 cccggeggga gggpggeece ceiggggapc tgegeetagg ggecgatggg getggeagea

4081 ccgagagecet gggggeccce cecggagacgg ageticctga gggeaggeag geagatggea
4141 cagggteece ttccecggea cecatgegee gggeecagag cteectetge ctgegggatg

4201 agaccttggc aggegggcag cggeggaaac tcagetcaag gttcceggtg gggcgaaget
4261 ctgagtcatt cagecctggg gacaccecta ggeaacgatt ccgacagege catccaggee
4321 ccetgggppe geeegictee cacageaaag gacclggtgt ggpgatgggag aactecgctg
4381 agaccctgea ggaacacgaa acagatgeca accgagaggg cectgaggta caggaaccgg
4441 agaaacgtcc cctcacccca tecctcagec agtgacaccg tgggaacage aggettggga
4501 gtgcagectt cteggeacty gaptgtcage ggaggeccea ggeapgeccaa gagetcaggg
4561 agccagggac cccaagggga picctiggac aaggaggect gggeectgag atceteeacg
4621 gtcagegeeg gegeceggag atggagetgg gacgagtgtg tggacaggeg geatggetgg
4681 ccccecacgag cagetcecagg ctggagtict ggttcttcea ggtggetcee getgaggeag
4741 cggteictgg gggatceccee agetgaagga ggetggeagg agttggeaag agaaccecct
4801 geectgtcca ggtgggaage tgagtcecag tgctgppgga clgtggectg ggetgatctt
4861 gagecttaac tggacatgag gggcatgaga ataaagetga actgeagect cctgaaaaaa
4921 aaaaaaa

Figure 45A (Continued)
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MEGGKGPRLRDFLSGSLATWALGLAGLYGEAEDSEGEEEEEEEEPPLWLEKRFLRLSDGALL
LRVLGIIAPSSRGGPRMLRGLDGPAA WRVWNLNHLWGRLRDFYQEELQLLILSPPPDLQTLG
FDPLSEEAVEQLEGVLRLLLGASVQCEHRELFIRHIQGLSLEVQSELAAAIQEVTQPGAGVVL
ALSGPDPGELAPAELEMLSRSLMGTLSKLARERDLGAQRLAELLLEREPLCLRPEAPSRAPAE
GPSHHLALQLANAKAQLRRLRQELEEKAELLLDSQAEVQGLEAEIRRLRQEAQALSGQAKR
AELYREEAEALRERAGRLPRLQEELRRCRERLQAAEAYKSQLEEERVLSGVLEASKALLEEQ
LLEAARERCARLHETQRENLLLRTRLGEAHAELDSLRHQVDQLAEENVELELELQRSLEPPPGS
PGEAPLAGAAPSLQDEVREAEAGRLRTLERENRELRGLLQVLQGQPGGQHPLLEAPREDPVL
PVYLEEAPQTPVAFDHSPQGLVQKARDGGPQALDLAPPALDSVLEASAECPQAPDSDPQEAES
PLQAAAMDPQASDWSPQESGSPVETQESPEKAGRRSSLQSPASVAPPQGPGTKIQAPQLLGGE
TEGREAPQGELVPEA WGLRQEGPEHKPGPSEPSSVQLEEQEGPNQGLDLATGQAEAREHDQR
LEGTVRDPAWQKPQQKSEGALEVQV WEGPIPGESLASGVAEQEALREEVAQLRRKAEALGD
ELEAQARKLEAQNTEAARLSKELAQARRAEAEAHREAEAQA WEQARLREAVEAAGQELES
ASQEREALVEALAAAGRERRQWEREGSRLRAQSEAAEERMQVLESEGRQHLEEAERERREK
EALQAELEKAVVRGKELGARLEHLQRELEQAALERQEFLREKESQHQRY QGLEQRLEAELQ
AAATSKEEALMELKTRALQLEEELFQLRQGPAGLGPKKRAEPQLVETQNVRLIEVERSNAML
VAEKAALQGQLQHLEGQLGSLQGRAQELLLQSQRAQEHSSRLQAEKSVLEIQGQELHRKLE
VLEEEVRAARQSQEETRGQQQALLRDHKALAQLQRRQEAELEGLLVRHRDLKANMRALEL
AHRELQGRHEQLQAQRASVEAQEVALLAERERLMQDGHRQRGLEEELRRLQSEHDRAQML
LAELSRERGELQGERGELRGRLARLELERAQLEMQSQQLRESNQQLDLSACRLTTQCELLTQ
LRSAQEEENRQLLAEVQALSRENRELLERSLESRDHLHREQREYLDQLNALRREKQKLVEKI
MDQYRVLEPVPLPRTKKGSWLADKVKRLMRPRREGGPPGGLRLGADGAGSTESLGGPPETE
LPEGREADGTGSPSPAPMRRAQSSLCLRDETLAGGQRRKLSSRFPVGRSSESFSPGDTPRQRF
RQRHPGPLGAPVSHSKGPGVGWENSAETLQEHETDANREGPEVQEPEKRPLTPSLSQ

Figure 45B
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I actegecace teetetteea ceectgecag geccageage caccacageg cotgeticct

61 cggeectgaa atcatgecce taggtetect ptggetgpgc ctageeetgt tggeanctct
121 geatgeecag geccaggact ceaccteaga cctgatecea geeecacete tgagcaaggt
181 cectctgeag cagaactice aggacaacca attccaggpg aagtgptatg tggtapggcet
241 ggeagggaat geaattctca gagaagacaa agaccegcaa aagalglalg ccaccatcla
301 tgagetgaaa gaagacaaga gctacaatgt cacctecgtc ctgtttagga aaaagaagtg
361 tgactactgg atcaggactt ttgttccagg ttgccagece ggegagtica cgetgpgcaa
421 cattaagag! taccctggat taacgagtta cetegtecga glgglgagea ccaactacaa
481 ccagcatgct atgptgiict tcaagaaagt tictcaaaac agggagtact tcaagatcac

541 ccictacggg agaaccaagg agetgactte ggaaclaaag gagaacltca tecgeticte
601 caaatctctg ggectcectg aaaaccacat cgicticect gleccaateg accagtgtat
661 cgacggetga gtgeacaggt geegecaget geegeaceag ceegaacace attgaggeag
721 ctgggagacc ciceccacag tgeeaceeat geagetgele cecaggecac cecgetgatg
781 gagcceccacc ttgtetgeta aataaacatg tgecctcagg ccaaaaaaaa aaaaaaaaaa

Figure 46A

MPLGLLWLGLALLGALHAQAQDSTSDLIPAPPLSKVPLQQNFQDNQFQGKWYVVGLAGNALI
LREDKDPQKMYATIYELKEDKSYNVTSVLFRKKKCDYWIRTFVPGCQPGEFTLGNIKSYPGL
TSYLVRVVSTNYNQHAMVFFKKVSQNREYFKITLYGRTKELTSELKENFIRFSKSLGLPENHI

VFPVPIDQCIDG

Figurc 46B
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| getgacacct geecagigga agelggeate coteeecttg tgggitcaga getgeaagaa
61 graccagget cggeceactte agaagececa gectegacct ageccaccet ctcagggecea
121 cagigcagaa geetgeacac ctgecaagtc tetecgacte cttgeagetg ctgtcageat
181 ggcccagget cetgetgace cgggeagaga aggecacclt gaacaaagaa tcctgeaggt
241 getgacagag getggeteee cggtgaaact tgeccagetg gtgaaggaat gecaageace
301 caagagppag ctcaaccaap teetclaceg aatgaaaaag gagttgaaag teicecteac
361 atccectgee acctggtget lgggegggac tgatectgaa ggegagggle ctgcagaget
421 ggecettgtec ageectgecg agaggeececa geaacatgea getacaatte cagagaccce
481 tggeectcag ticagecaac aacgggagga agacatctac aggtttctca aagacaatgg
541 tececagagg geectggtea tegeccaage acigggaatg aggacageaa aagatgtgaa
601 ccgagacttg tacaggatga agageaggea cettetggac atggatgage agtccaaage
661 atggacgatt taccgcccag aagaticlgg aagaagagea aagtcagect caattatita
721 ccagcacaat ccaatcaaca tgalctgeca gaatggacce aacagetgga tticcattge
781 aaactccgaa gecatccaga ttggacacgg gaacalcatt acaagacaga caglcteeag
841 ggagpacggt tccgeegglc cacgecacct cocttcaatg geaccagglg atteetcaac
901 ttgggggacc ctagtigatc cctgggggec ccaggacate cacatggage ggtecatact
961 gagacggglg cagctggpgac acageaatga gatgaggele cacggeptee cgtecgaggg
1021 cectgeecac atcceccctg peageecece agletetgee actgetgeeg geecagaage
1081 ticgtttgaa gcaagaaltc ccagtccagg aaclcaccet gaggggpaag cegeccagag
1141 aatccacatg aaatcgtgct tictcgagga cgecaccate ggeaacagea acaaaatgte
1201 tatcagceca gggplgactg geccaggapg agicgeaggg ctggagagg gggagccagg
1261 ggaggacgca getegtegte ccgeagacac acaatccaga agleacttte ctegagacat
1321 tggtcageec atcactccca gecactcgaa getcacceee aagetggaaa ctatgactet
1381 1ggaaacagg agtcacaaag ctgcagaagg cagecactat gtggatgaag cercacacga
1441 gggpagcteg tggggagety ggattiagtg cacagectea cgtggggctt ggacacagge
1501 tgggputgge cgeatgetag ggagactage ctgetgetet ctgeattect tagegtettg
1561 titgacctge ttgeticcag acataacctg catgaatcag iitggggga atggacelgg
1621 catggggatg gettcaggee aggtettttg atggccagga gtagatgaca gggagttgee
1681 tiggggaacc tirggiglge caagaggagg tggelagatg ggagtggpoc teggteccee
1741 aggeccaggg gactetetee actetitect gggetegggg catetgectg gapttacctt
1801 ccatcatgge taccigetgt ggtttgaatg titgagtcee aacaaaattc atatcaaaac
1861 ataatcccaa ctgggtgeag tggetcacge ctgtaatcee ageactitgg gaggecgagg
1921 cgggeggate aataggtcag gaaatccaga cegtectggc taacatggtg aaacccegtce
1981 tctactaaaa aaaaaaatac aaaaaattag ccgpgepttg tggegggeac ctggagtece
2041 agctactecg gaggetgagg gaggagaatg gtgigaaccc gggaggtppa gettccagtg
2101 ageccgagatc gegecactge actccaggcet gggegacaga gegagactee gtctcaaaaa
2161 aataaataca taaataaaaa ataaaccacc calaaaaaaa 21aaaaaaaaa aaaaaaaaaa

2221 aaaa
Figure 47A
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| acgcggggat tetgiglaat tectatccac agteacttet gltcattitt aatgaaaace
61 tattgctgtt attttctatt atgagttaac ggtgatgtgt gttttiaaa ttitgtatac
121 tigcteteac cotaaaatat accttaagag acttttccee tgitttictt tetgetitee
181 aagaciccag gaaaaacage ttccatggcea cattitgtac agggcacatc tagaatgatt
241 geegeagaaa gitctacgga geataaagag tatgetgaac catcaacaag aaagaactig
301 atgaaticic ttgaacaaaa gataaggie! tiggaanaac aaagaaaaga geicctggaa
361 gitaaccage aatgggalca geaatitaga aglatgaaag agtiatatga aagaaaggta
421 geagagcetga agacgaaact ggacgecgcg gaaagarcc tcageacgeg ggagaaggat
481 ccgcalcaga ggeagagaaa ggacgacagg cagagagagg acgacaggcea gegegacelg
541 accecgggacc ggetgeageg geaggagaag gaaaaggaac gectaaatga agaattacat
601 gaangaaag aagagaataa acttttaaag ggaaaaaata clcltgcgaa caaggaaaag
661 gaacattacg aatgtgaaat anaacgectc aataaggcte ttcaggatgce ctigaatate
721 aagtgticat titccgagga ctgtitgagg aagictcgag tggaatictg ccatgaggag
781 atgagaacag aaalggaag! lctgaagcag cagglgcaaa latacgaapa agacttcaaa
841 aaggaacgat cggatcgaga gagacttaat caagagaaag aggagctaca geaaattaat
901 gaaacticcc aatcccagtt gaacaggelg aaticccaga taaaagctlg tcagatggag
961 aaagaaaaac tagaaaagca attaaaacag algtaltgee caccctgtaa crgeggettg
1021 gttttccacc tgcaagatce atgggtacca acaggecclg gagetgigea gaageaacgg
1081 gagcacccac cagactgtca giggtalget ctigaccagce ttcegecaga tgtacaacac
I 141 aaggcaaatg gtitalcctc agtaaagaaa giccatccgt agaagtacac aclaacagag
1201 agagacaaca ggcaacgagg gagcegiggct gaggaccclc ICetight atactgagge
1261 1tgtttctge cacaaaggcea catcatctac cetgttattt gtgcetggte atgttttect
1321 nggtatgaa tacaggaaaa ggctictgac agetaagatc ctgarcaaal tggaggagee
1381 agttatiata caaccaaata caacttccag tttcctigaa atgagacttg geagatggat
1441 gatgcacgac tccctgaaaa teicttcage atattgetgt tggatgeaca aaaatgatic
1501 tatgantag geaactcagt gittgetgea gggatattgt atgtigattt aaagtgeata
1561 tgigtgtgtg tgtgtatgtg 1gtgigtgtg titcctggge taaaaatttc tgcagttgta
1621 aacgtitaac atigctceca ttctictice acagggccit agettag ctatttgact
1681 acatattgtt gacctcagtg atcctaaacg tagaattgaa gaggtgtata tacctcgtta
{741 aattaaataa gtggttcaat clgaataaga tggtiaattg gaagcetatic cttagacaga
1801 tcatttctit aagatggtga gaaaltgtge gectgcatca caagactiga tlatgaaaga
1861 taaagtcttg ggctgggige aglggetcat gectataate ccageacttt gggaggctga
1921 ggcaggigga ttgcitigag gccaggagit ctagaccage clggecagea lgglgaaace
1981 ccatctctac tataaataca aaaattagee aggeteglgg cacacaccta taaacccage
2041 tactcaggag gcttgaggee ggaggatcac tigageccag ggaggeagag gligetgtaa
2101 gttgagatcg ccactgeact ccagectggg aaatagagtg agcaagactc agtgeecect
2161 acccacceac tccacaccac caaaaaaaaa aaaaaaaaaa aaaggaagac aaagtectga
2221 gggatgatg alggclatat ggetaigetg tgiccatata tacttacaga aatatttcag
2281 acatatggat ttatagttaa atctgtgttt ttccttccta tggatttgat taattitaat
2341 gaaaaactta attctgactc ctcaagccaa ttaaaatgaa aatggaattt atttaaaaaa
2401 aaaaaaaaaa aaaaaaaaaa aaaaa

Figure 48A
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] agigectcac caccacclge ccgegegccg ceeeatataa aggegecgee gteettacee
61 ccaggactcg geeccatgga gacgecgecg geegeegetg gegeatggeg ggtaggaget
121 gtggcgegpg gecticcagg agictgaget atgagtggec cetgtggaga gaagectgte
181 ctggaageea gececaccat gagtetggg gaatttgagg acagecacag ceglcagggc
241 accccaaggc cgggtcaaga getggeeget gaggaggcct cggeoctgga actgeagatg
301 aaggtggact tettceggaa getggactat tcatccacgg agatccacag cgtectgeag
361 aagctgggceg tccaggeaga caccaacacg gtgetggptg agetggtgaa acacgggaca
421 geecaccgage gggagegeea gacctcaceg gaceectgee ctcagetece tetagieceg
481 cggpgtgptg gecaccectaa ggeteccaac ctggagecte cactcccaga agaggaaaag
541 gagggcagceg accigagace agtggtcatc gatgggagea acgtggecat gagccatggg
601 aacaaggagg fctictcctg ccggggeate ctgetggeay tgaactgglt tetggagegg
661 ggccacacag acatcacagt gittgtgeca tectggagga aggageagee teggeeegac
721 gtgeccatca cagaccagcea catccigegg gaactggaga agaagaagat cetggigtic
781 acaccatcac gacgegtggg tggeaagegg gtggtgtect atgacgacag attcattgtg
841 aagctggcect acgagteiga cgpgategtp gtticcaacg acacataceg tgacciecaa
901 ggecgagegge aggaglggaa gegettcate gaggageggc tgetcatgta ctecttegic
961 aatgacaagt ttatgccccc tgatgaccca ctgggecgge acgggeccag cctggacaac
1021 ttectgegta agaagcecact cactttggag cacaggaage agecegtgtee ctatggaagg
1081 aaatgcacct atgggatcaa gtgecgatic ttccacceag ageggeeaag ctgeeeecag
1141 cgetetgtgg cagatgaget cegtgecaat getetectet caccceccag ageeccaage
1201 aaggacaaaa atggecggeg gectteacct teateccagt ccagetetet getaacagag
1261 agtgagcagt gecagectgga tgggaagaag ctggpggcce aggeatceee agggleccge
1321 caagagggtc taacacagac ctatgeecca tcaggeagga geetcgeace tagegpgggc
1381 agtggcagcea getttgggece cacagactgg cteccacaga cgetggacte actcecgtac
1441 ptctcccagg attgectgga ctegggeatt ggetecctgg agagecagat gteggaactt
1501 tggggeettc gaggaggagg cectggtgag cegggeecac cccgageecee ttacacggge
1561 tacagtccct atggatctga geteccagee accgeagect tetetgeett tggeegggec
1621 atgggtgctg gecacttcag tgtccctgee gactacceac cegegeccee tgectticca
1681 cetegagagt actggtetga accataccea ctgeecccac ccacatcagt cettcaggag
[ 741 cccecagtge agageccagg ggctggeagg ageccglggg geagggeagg cagectggee
1801 aaggagcagg ccagegtgta tactaagetg tgtggtgtgt ttcccccgea cetggtggag
1861 getgtgatgg ggcgettece acagetectg gaceeocage agetggetge cgagatecte
1921 tectacaagt cccageacce cagtgagtaa getgectglg getggcaagg geageacece
1981 cagcectecaa gggecegteag getgggctit gggecattga geageccatt ccecagecctg
2041 agpcccacce cagaggetgg acagagggag gattcaagic gggaaggaaa cccacaaace
2101 aaagatactg taggattggt tctggeccat gecageacctc tagetgictg cetcagtggg
2161 tcagaagcga tcaccctgtt gatacacatt gtatctetgt agtttaagga gacgetgeeg
2221 ptaacggegt cggtcegtgg ctgaggecca aaccgtcltt tetctcagag getgeggagg
2281 gapggtggggg cagcagagge Clggectggg tgecctgtae acgecaccee acttecgece
2341 tacccetggg acgttggect tggetggcta gtigggeace glgigeetge cetccaaggg
2401 cctectetac gecaatgagg ceteatetgt getctegetg ggeacgtggc ticatgteag
2461 taagcaagat geltcttaat aacccacctt clgececact ctaticetta teergetgee
2521 cetgtaggpg tcaagggceec tecgtetaca cectettctt ctectecate ctttattcag,
2581 agtcatctcg cecttcecca tgggtggaeg aacclgligtt tatttgiptg cacatgtaaa
2641 ttitaaatat tttaagcaga aagtccttac ctectgtaac acatcaataa agtacaatca
2701 tigtgagecc titcaaaaaa aaaaaaaaaa aaaaaaa
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GERQEWKRFIEERLLMYSFVNDKFMPPDDPLGRHGPSLDNFLRKKPLTLEHRKQPCPYGRKC
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| cacatagete agttcecata aaagggcetgg tttgeegegt cpgpgagteg agigggacag

61 gtatataaag gaagtacagg gcctggggaa gaggccectgt ctaggtaget ggcaccagga
121 gecglgggea aggpaagagg ccacaccctg cectgeletg, clgcagcecag aalggptotg
181 aaggcgtcte aaacaggett tgtggtectg gtgctgelee aglecigete tgcatacaaa
241 ctggtetgcet actacaccag ciggteccag tacegggaag gegatgggag ctgettecca
301 gatgcecttg accgeticet ciglacccac atcatctaca getitgecaa tataageaac

361 gatcacatcg acacctggga gtggaatgat gtgacgcict acggeatgct caacacacte
421 aagaacagpa accccaacct gaagactete ttgtetgteg gaggatggaa clitgggtet
481 caaagattit ccaagatage ctccaacacc cagagtegee ggactttcat caagicagla
541 ccgecatttc tgegeaceea tggetttgat gggetggace tigeetgget ctaccetigga
601 cggagagaca aacagcattt taccacccta atcaaggaaa tgaaggecga atttataaag
661 gaagcecage cagggaaaaa geagctcetg cteagegeag cactgietge ggggaaggtc
721 accattgaca gcagctatga cattgccaag atatcccaac acctggattt cattagcatc

781 atgacctacg attitcatgg ageclggegt gggaccacag gecatcacag teecctgttc
841 cgaggtcagg aggatgeaag tcctgacaga ttcagcaaca cigactatge tglggggtac
901 atgrtgaggc tgggggctce tgecagtaag ctggtgatgg geatceccac cttcgggagg
961 agcttcacic tggcttcttc tgagactggt pttggagece caalctcagg accgggaatt
1021 ccaggeeggt teaccaagga ggeagggace ctigectact atgagatctg tgacticcte
1081 cgcpgageca cagtceatag aatcctegge cageaggtce cctatgecac caagggeaac
1141 cagiggglag gatacgacga ccaggaaage gtcaaaagea aggtgcagta cctgaaggac
1201 aggcagctgg cgggegecat ggtatgggee ctggacctgg atgacticca gggctcctic
1261 tgeggecagg atctgegett cectetcace aatgecatea aggatgeact cgotgcaacg
1321 1agecectetg tictgeacac ageacggggg ccaaggatge cecgteceec tetggeteca
1381 getggeeggg agectgatea cotgecctge tgagteccag getgageete agteteccte
1441 ccitggggcce tatgcagagg tecacaacac acagattiga getcageect ggtgggcaga
1501 gaggtagpga tegppctgty gagatagtga ggeatcgeaa tgtaagactc gggattagta
1561 cacacttgrt gattaatgga aatglttaca gatccccaag cclggcaagg gaattictic
1621 aactccetge cececagecc tecttatcan aggacaccat (itggcaage tetatcacea
1681 aggagccaaa catcctacaa gacacagtga ccatactaat tatacceect geaaageeea
1741 gettgaaacc ttcacttagg aacgtaateg tgteecctat cctacttece cttectaatt

1801 ccacagctge tcaataaagt acaagagctt aacagtgaaa aanaaaaaaa aaaaaaaaaa

1861 aaaaaaa
Figure S0A
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| gattetgtat glgtcctcag atgetcagee acagacctit gagupaglaa agggpecaga
61 cccacccace tigectccag getetticet teetggteet gitclalggt ggggcicect

121 1gecagactt cagactgaga agtcagatga agtticaaga aaaggaaatt gatgggtgac
181 agagatgggt ggaggeacty gpgaaaggct giitactice tectgtetag teggiiegat
241 ceetitaggg ctecggalat cittggtgac ltgtecacte cagtglggea teatgtggca

301 getgeteete ceaactgele tgetacttct agtttcaget ggeatpepga ctgaagatet

361 cccaaaggcet glggtgtice tggagectca atggtacagg prgetcgaga aggacagtgt
421 gactetgaag tgccagggag cetacteeee tgaggacaat lecacacagt ggtttcacaa
481 tgagagecete atcicaagee aggectegag ctacttcatt gacgetgeea cagtegacga
541 cagtggagag tacagglgce agacaaacct clecaccelce aglgaccegg tgcagctaga
601 agtccatatc ggctggctgt tgetecagge cecleggtygg pigitcaagg aggaagacee
661 taticacctg aggtptcaca getggaagaa cactgetctg cataaggtca catatttaca
721 gaatggcaaa ggeaggaagt attttcatca taatictgac (ictacatlc caaaagccac

781 actcaaagac ageggcteet acttctgeag gaggcttitt gggagtaaaa atgtgtette
841 agagactgtg aacatcacca tcactcaagg tiggeagtg tcaaccalct catcattctt

901 tccacctggg taccaagict ctttctgett gotpatggta clecttittg cagtggacac

961 aggactatat ttctctgtga agacaaacat tcgaagctea acaagagact ggaaggacca
1021 taaatttaaa tggagaaagg accctcaaga caaatgaccc ccatcccatg gggetaataa
1081 gagcagtage ageagcatct ctgaacattt ctctggattt gcaacceeat catectcagg
1141 cctetetaca agcageagga aacatagaac tcagagecag atcecttate caactctega
1201 cutttecttg gtetccaglg gaagggaaaa geecatgatc ticaageagg gaagececag
1261 tgagtagetg cattcetaga aattgaagtt tcagagcetac acaaacactt tttctgtece
1321 aaccglteee tecacagcaaa geaacaatac aggcetaggga tggtaatect ttaaacatac
1381 aaaaattgct cptgttataa attacccagt ttagagpppa aaaaaaaaca attattccta
1441 aataaatgga taagtagaat taatggttga ggcaggacca tacagaglgl gggaactget
1501 ggggatctag ggaattcagt gggaccaatg aaageatpgec tgagaaatag cagglagtce
1561 aggatagict aagggaggtg ttcceatctg ageccagaga taagggigic ticctagaac
1621 attagcegta gtggaattaa caggaaatca tgaggptgac gtagaattga gtettccagg
1681 ggactctatc agaactggac catciccaag tatataacga tgagtectet taatgetagg
1741 agtagaaaat ggtcctagga aggggactga ggattgeget gggaugtege gtapaaaaga
1801 aagtacagaa caaaccctgt gicactgtee caagttgeta agtgaacaga actatctcag
1861 catcagaatg agaaageetg agaagaaaga accaaccaca ageacacagg aaggaaageg
1921 caggaggtga aaatgctttc ttggccaggg tagtaagaat tagaggttaa tgcagggact
1981 gtaaaaccac cttttctget tcaatateta attectgtgt agetitgttc attgcattta

2041 naaacaaat gltgtataac caatactaaa tgtactactg agettcgetg agttaagtta
2101 tgaaactttc aaatccttca tcatgtcagt tecaatgagg tggggatgga gaagacaatt
2161 grigenatg aaagaaagct ttagcetgtet ctgttttgta agetttaage geaacatttc

2221 ttggticcaa taaagcattt tacaagatct tgcatgetac tettagatag aagatgggaa
228! aaccatggta ataaaatatg aatgataaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaada
2341 aaaaaaanaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
2401 aaaaaa
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| aaagtcagag tactggpgaga acagaagact (cacaattta atgcctcagt tittaaaaaa

61 ggatccitac acttcatgtc tectagecat cagaagagga atgagacage aaaagitcaa

121 atggectgtt tcaagttict gatataaaac gatgacattt tcaggaaaat cctgeatttc

181 cagagagaga ctggctggtt aaatttctga aagaggacac cagctaaaag aaggtattge
241 atctcacceg ageagactgt gtetgtggaa agtgtaagee cettgecaga agageagett
301 cccageaaag geagagggtg aaaacageaa aggteitaag acactgggpa cctagagtca
361 aaagggacct cctccapgga aaacgctglg tgagaaalgg coteattegg tgactgtgag
421 tpacacagca gaaagttgpp teattccgge tgctitittg agaagtecct gaagagatca
481 ataacagcaa gagggaacct ggeaaggaag ctattectat aatccaggaa agagatgagg
541 aaggctigga ccaggtggta gtggtgtcag gtagtcaaat getggglata tittgaagat
601 acaccccata ggatttgete cacattgaat gtpgaatget ggaagagaga taaagtgtac
661 ctgtcacata ctitttgagt tteatttatt ttcttagaag taagtacaca aagagatgct

721 acctaggaga agggtattct tttcactatt ctttcaaatt tictgtatgt tcgaacattt

781 tcatagtaga aagttggggg gaaaatctgt ttcataaaca fttcctcage ageagtecag
841 tctattgcat titaattggt tgtgatatea ttgitttatg caatacgttc tcaacaagta

901 tatcctccgg caaactgaac aaggaccaag tetgttctge ctacagetct gettecteat

961 agctgcetttc cagaacgtga cicttgeaaa ttatcaagaa aggggaacta atctaaggga
1021 rccagatcaa acagectcat gaagacitat titatgtitc taatataaag atagaagitt

1081 tcagaaaage cctgetacac agaggatcag ageagggpty gecctgetgg getgcagelg
1141 gpattcigag catectttee cggaggeacg gaaagtgagt gagtgagece agtgaggaag
1201 aagttgaagc tttgatatga gtaaacaagt atctctacct gaaatgatta aagactggac
1261 caaagagcat gtgaaaaaat gggtaaatga agaccttaag attaatgage aatacggpgea
1321 aattctgete agtgaagaag taacaggatt agtcctgeag gaattaactg agaaggacct
1381 tgtagaaatg gggctaccat ggpgtecage acttttgata aaacgttcat acaacaaatt
1441 gaatagtaag tcccctgaaa gtgacaatca tgatccggga caattagata attcaaaace
1501 gtccaaaaca gaacaccaga aaaatccaaa acacaccaaa aaggaagaag aaaattcaat
1561 gtcatctaat attgattatg atcccagaga gatcagagat atcaaacaag aagaatcaat
1621 tcttatgaaa gaaaatgtgt tagatgaagt ageaaatget aaacacaaga aaaagggtaa
1681 gctaaaacct gaacaattga ctrgtatgec atatcctttt gatcagttce atgacageca
1741 tcgctacata gaacattata ctctacaacc tgaaacagga geactcaatc tcattgatec
1801 aatacatgag ttcaaagctc tcacaaacac agaaacagec acggaagtgg acattaagat
1861 gaaattcagc aatgaagtct tccgatttge atcagettgl atgaattcac geaccaatgg
1921 caccatccat tttggagtca aggacaaacc ccatggagaa attgttggtg tpaaaatcac
1981 cagtaaggct gectteattg accacttcaa tgtaatgatc aaaaagtatt ttgaagaaag
2041 tgagatcaat gaagccaaga aglgtattcg ggagecaagg titgtggaag teettetgea
2101 gaacaataca ccatctgaca gatttgtcat tgaagttgat actattccaa aacactctat
2161 atgtaatgat aagtattict acattcagat gcaaatttgt aaagataaaa tatggaaaca
2221 aaaccaaaat ctttcactgt tigtaagaga aggggctage tctagggata tectggecaa
2281 ticcaageaa cgggatgtag atticaaggc atttttacaa aatttaaagt cactggtage
2341 atctagaaaa gaggclgaag aagagtatgg aatgaaggea atgaagaagg agagtgaagg
2401 actaaagctg gttaaacttc tcataggaaa ccgagactca ctggataatt catactatga
2461 ctggtacatt cttgtaacaa ataaatgcca tccaaaccaa ataaageact tagatttttt
2521 aaaagaaatt aaatgglitg cigtgtigga gitigatect gaatctatga tcaatggagt
2581 ggtcaaagct tacaaagaaa gtcggatggce aaaccttcac tttccaaate aatatgaaga
2641 caagacaact aacatgtggg agaagatttc tactcttaat ctttaccaac ageccagcetg
2701 gartttctge aacggeagat cagacctgaa aagcgagaca tataaacctc tagaaccaca
2761 ttatggcag agagaaagag cltcagaagt caggaaacta atittatttc tcacagatga

Figure 52A

2821 aaatataatg acaagaggaa aalttttggt agtgtttcta ttactcictt cagtggaaag
2881 cccaggagat ccactcattg aaacttictg ggcetttctat caagetetca aaggaatgga
2941 aaatatgttg tgtatctctg taaactcaca tatttatcaa cgatggaaag atctactaca
3001 aacaagaalg aagatggaag atgaactaac aaaccacag! atttceactt taaatataga
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3061 actggraaac ageactatee ltaaactaaa ateggtgact cggicatcaa gaaggtitlt
3121 gecegeecgt gpatetictt cagitatcet agagaaaaag aaagaggatg tctigactge
3181 actggaaatc ctetgtgaaa algaglgtac agagacagac atcgagaaag acaaatctaa
3241 attectggag tttaagaaat caaaagaaga acactittat cgapgtggea aagtatectg
3301 giggaactic tatittictt ctgaaaacta ttcticagat itigttaaaa gggacagita

3361 tgaasagctt aaagatitaa tacactgetg pgeagagict cclaaaccaa tatttgcaaa
3421 aatcatcaat ctttatcatc atccaggetg tggaggtace acactggeta tgeatgtict
3481 ctgggactta aagaaaaact tcagatgtge tgtgttaaaa aacaagacaa ctgattttge
3541 agaaaltgca gagcaagtga tcaatctggt cacctatagg geaaagagee atcaggatta
3601 cattcctgtg ctictcctig tgpatgattt tpaagaacaa gaaaatglct actttctaca
3661 aaatgccate cattecgltt tagcagaaaa ggatttpcga tatgaaaaaa cattggtaat
3721 1atcttaaac tgcatgagat cccggaatce agatgaaagt geaaaattgg cagacagtat
3781 tgcactaaat taccaactit cttccaagga acaaagagct Wtggtgcca aactgaagga
3841 aattganaag cageacaaga actgtgaaaa citttatice ttcatgatca tgaaaagcaa
3901 tntgatgaa acatatatag aaaatgtagt caggaatatc ctaaaaggac aggatgttga
3961 cagcaaggaa geacaactca titectteet ggctitacte agetcttatg ttactgacte
4021 tacaatttca gtitcacagt gtgaaatatt tttgggaatc atatacacta gtacaccetg
4081 ggaacctgaa agcttagaag acaagatggg aacttatict acactictaa taaaaacaga
4141 agttgcagaa tatgggagat acacaggtgt gegtatcatt caccetetga ttgecctgta
4201 ctgtctaaaa gaactggaaa gaagctatca citggataaa tgtcaaattg cattgaatat
4261 attagaagag aatttattct atgatictgg aataggaaga gacaaatttc aacatgatgt
4321 tcaaactctt ctgettacaa gacagegeaa ggtgtatgua patgaaacag acacletgtt
4381 ticcccatta atggaagcett tacagaataa agacattgaa aaggtcttga gtgcaggaag
4441 tagacgattc ccacaaaatg cattcatttg tcaagectta gcaagacatt tctacattaa
4501 agagaaggac ttaacacag ctctggactg ggeacgteag gecaaaatga aageacctaa
4561 aaattcctat atttcagata cactaggtca agtctacaaa agtgaaatca aatggtggtt
4621 ggatgggaac aaaaactgta ggageattac tgttaatgac ctaacacate tcctagaage
4681 tgcggaaaaa gectcaagag ctitcaaaga atcccaaagg caaactgata gtaaaaacta
474 tgaaaccgag aactggtcac cacagaagtc ccagagacga tatgacatgt ataacacage
4801 tegtttcttg gptpaaatag aagttgptet ttacactate cagattette agetcactee

4861 ctttttccac aaagaaaatg aattatccaa aaaacatatg gtgeaatttt tatcaggaaa
4921 gtggaccatt cctcctgate ccagaaatga atgitatttg getcttagea agttcacate
4981 ccacctaaaa aatttacaat cagatctgaa aaggigettt gactttttta ttgattatat

5041 ggttctictg aaaatgagg! atacccaaaa agaaattgea gaaatcatgt taagcaagaa
5101 agtcagtcgt tgtttcagga aatacacaga actittctgt catitggate catgictart

5161 acaaagtaaa gagagtcaat tactccagga ggagaattgc aggaaasage tagaagctct
5221 gagagcagat aggltigetg gactcligga atatcttaat ccaaactaca aagatgetac
5281 caccatggaa agtatagtga atgaatatgc cttcctactg cagcaaaact caaaaaagcc
5341 catgacaaat gapaaacaaa attccatttt ggccaacatt attctgagtt gtctaaagee
5401 caactccaag ttaattcaac cacttaccac gelaaaanaa caactcegag aggtctigea
5461 atttgtagga ctaagtcatc aatatccagg tecttattte ttggectgee tectgtictg

5521 gecagaaaat caagagetag atcaagattc caaactaata gaaaagtatg tttcatcctt
5581 aaatagatcc ticaggggac agtacaageg catgtgcagg tccaageagg caagcacact

Figure 52A (continued)

5641 tuctatctg ggecaaaagga agggtctaaa cagtattgit cacaaggeca aaatagagca
5701 gractttgat aaagcacaaa atacaaattc cctclggeac agtggggatg tgtggaaaaa
5761 aaatgaagtc aaagacctce tgegtegtet aactggtcag getgaaggea agetaatcte
5821 1gragaatat ggaacagagg aaaaaataaa aataccagta atatctgtit attcaggtcc
5881 actcagaagt gglaggaaca tagaaagagt gtcttctac ctaggatttt ccattgaagg
5941 ceetetggea tatgatatag aagtaattta agacaataca tcacctgtag ttcaaatacg
6001 rtatttata tetitatgat tteattctct ctetetatte tcatggeact ttcataacat

6061 tatggctaac ctctaattac agattttget tttgecteee tgaatgaatt acaagecttt
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6121 tiaagatatg aaalatgcct acccgeagag cttggeacaa agtggagtca atcttttaat
6181 glittaaata tgcalttica gactcaaata altaagaagt ttcattgata tccactggte

6241 acatcataac tgictatagg gcaataaaal ctgtgttaaa ctcaattget titataagtt
6301 tictaaatta tttcttcact gtgacageaa agatttaaat aagatgaatg taaaagagaa
6361 agcutattgg actcaaacce acagatccac accagagttc tatttaccte atcttggtat
6421 caataaaaac ttatgtggaa ggtaaatata ttgticceca tccaccacat aacacteice
6481 ccaacacaca cacacacaca cacacacaca cacacacaca cacacactce ttgtacecct
6541 tgcecttcle ceageteatt getccaggag agagaagagt tcaaaaaata aaglaatcat
6601 aaacttgaac tctetccatt ctettgttee catttacagg tgaatcictt celitaagee

6661 atttttgtet cctgtgaata cagecttate tecacctgtt tettagatec catctecect

6721 ggcttatttt ttccattcat taccetcttt gteccttta cttctcaace tgtgetatat

6781 acatgctgtt ctctetgttg agattgectt atttccatct aacattctet ciectgetat

6841 tetgatttge cattcacaac tgatttcaag agtcacctte accaggaagt cttecttgac
6901 caccatcatt cctgeetgat tagagggett coteatggla atatgtgtte tcaagtitte
6961 agtgtcaagg aatgccatce cagaagetca ttetcagatg cacaacagee agaacaglct
7021 caagcagcat tctagagcett ggaatitaag aactacgeat tgcctataaa gtgaaacata
7081 ggctaatata gattaaatty aatattgaat aaaaaatata titatttatc cac

Figure 52A (Continued)
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MSKQVSLPEMIKDWTKEHVKKWVNEDLKINEQYGQILLSEEVTGLVLQELTEKDLVEMGLP
WGPALLlKRSYNKLNSKSPESDNHDPGQLDNSKPSKTEHQKNPKHTKKEEENSMSSNIDYDP
REIRDIKQEESILMKENVLDEVANAKHKKKGKLKPEQLTCMPYPFDQFHDSHRY [EHYTLQP
ETGALNLIDPIHEFKALTNTETATEVDIKMKFSNEVFRFASACMNSRTNG TIHFGVKDKPHGE]
VGVKITSKAAFIDHFNVMIKKYFEESEINEAKKCIREPRFVEVLLQNNTPSDRFVIEVDTIPKHS
ICNDKYFYIQMQICKDKIWKQNQNLSLFVREGASSRDILANSKQRDVDFKAFLQNLKSLVAS
RKEAEEEYGMKAMKKESEGLKLVKLLIGNRDSLDNSYYDWYILVTNKCHPNQIKHLDFLKEI
KWFAVLEFDPESMINGVVKAYKESRVANLHFPNQYEDKTTNMWEKISTLNLYQQPSWIFCN
GRSDLKSETYKPLEPHLWQRERASEVRKLILFLTDENIMTRGKFLVVFLLLSSVESPGDPLIET
FWAFYQALKGMENMLCISVNSHIYQRWKDLLQTRMKMEDELTNHSISTLNIELVNSTILKLK
SVTRSSRRFLPARGSSSVILEKKKEDVLTALEILCENECTETDIEKDKSKFLEFKKSKEEHFYRG
GKVSWWNFYFSSENYSSDFVKRDSYEKLKDLIHCWAESPKPIFAKIINLY HHPGCGGTTLAM
HVLWDLKKNFRCAVLKNKTTDFAEIAEQVINLVTYRAKSHQDYIPVLLLVDDFEEQENVYFL
QNAIHSVLAEKDLRYEKTLVIILNCMRSRNPDESAKLADSIALNYQLSSKEQRAFGAKLKEIE
KQHKNCENFYSFMIMKSNFDETY]ENVVRN]LKGQDVDSKEAQLISFLALLSSYVTDSTISVSQ
CEIFLGIIYTSTPWEPESLEDKMGTYSTLLIKTEVAEYGRYTGVRIIHPLIALYCLKELERSYHL
DKCQIALNILEENLFYDSGIGRDKFQHDVQTLLLTRQRKVYGDETDTLFSPLMEALQNKDIEK
VLSAGSRRFPQNAFICQALARHFYIKEKDFNTALDWARQAKMKAPKNSYISDTLGQVYKSEI
KWWLDGNKNCRSITVNDLTHLLEAAEKASRAFKESQRQTDSKNYETENWSPQKSQRRYDM
YNTACFLGEIEVGLYTIQILQLTPFFHKENELSKKHMVQFLSGKWTIPPDPRNECYLALSKFTS
HLKNLQSDLKRCFDFFIDYMVLLKMRYTQKEIAEIMLSKKVSRCFRKYTELFCHLDPCLLQS
KESQLLQEENCRKKLEALRADRFAGLLEYLNPNYKDATTMESIVNEYAFLLQQNSKKPMTN
EKQNSILANIILSCLKPNSKLIQPLTTLKKQLREVLQFVGLSHQYPGPYFLACLLFWPENQELD
QDSKLIEKYVSSLNRSFRGQYKRMCRSKQASTLFYLGKRKGLNSIVHKAKIEQYFDKAQNTN
SLWHSGDVWKKNEVKDLLRRLTGQAEGKLISVEYGTEEKIKIPVISVYSGPLRSGRNIERVSF
YLGFSIEGPLAYDIEVI

Figure 52B
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| agacacctet geeetcacca tgagectetg geageccectg gteetggtge tectggtget

61 ggectgctge tttgetgeee ccagacageg ceagteeace cltgtgetet teectggaga

121 cctgagaacce aatctcaccg acaggeagcet pgeagaggaa tacctgtace getatggtia
181 cactcgggtg geagagatge gtggagagte gaaatctetg gggeetgege tgetgettet
241 ccagaagceaa ctgicectge ccgagacegg tgagetggat agegecacge tgaaggeceat
301 gcgaacceca cggtgeggeg teccagacct gggeagatic caaaccittg agggegacct
361 caagtggcac caccacaaca tcacctattg gatccaaaac tactcggaag acttgeegeg
421 ggcggtgatt gacgacgect ttgeccgege cltcgeactg tggagegegg tgacgecgct
481 caccttcact cgegtgtaca geegggacge agacatcgtc atcecagtttg gtgtcgegga
541 pcacggagac gggtatcect tcgacgggaa geacgggcte ciggeacacg cctttectee
601 tggececeegge attcagggag acgeccattt cgacgatgac gagttgtggt ccctgggeaa
661 pppcptegtg gttccaactc ggtttggaaa cgeagatgge geggecetgec actteccctt
721 catcttegag ggecgetect actetgectg caccacegac ggtegeteeg acggettgee
781 ctggtgeagt accacggeca actacgacac cgacgaccgg tiggetict gececagega
841 gagactctac acccaggacg geaatgetga tgggaaacce tgecagtttc cattcatett

901 ccaaggeceaa tectactccg cetgeaccac ggacggiege tecgacgget accgetggtg
961 cgccaccace gecaactacg accgggacaa getcticgge tictgeecega ceecgagetga
1021 ctcgacggtg atggggeaca acteggeggg ggagetgtge gtettceect teactticet
1081 gggtaageag tactcgacct gtaccagega gggeegegga gatgggegec tetggtgegc
1141 taccacctcg aactttgaca gcgacaagaa gtggggctic tgeccggace aaggatacag
1201 titgttecte gtggeggeece atgagticgg ccacgegetg ggettagate attecteagt
1261 geeggaggeg cteatgtace ctatgtaccg cticactgag gggeecccct tgeataagga
[321 cgacgtgaat ggcatccgge acctetatgg tectegecect gaacctgage cacggectee
1381 aaccaccacc acaccgeage ccacggetec cecgacggte tgeeccaceg gacceeccac
1441 tgtccaccee tcagagegcee ccacagetgg coccecacaggt ceeeccteag ctggeeecac
1501 aggtceecee actgetggec cttctacggce cactactgtg cctitgagte cggtggacga
1561 tgectgeaac gtgaacatet tegacgecat cgeggagatt gggaaccage tgtatttgit
1621 caaggatggg aagtactgge gattctctga gggeaggggg ageeggecge agggeecett
1681 ccttatcgee gacaagtggce cegegetgee cegeaagetg gacteggtct ttgaggageg
1741 getelccaag aagettttct tettetetgg gegecaggty tggetgtaca caggegegte
1801 ggtgctggge cecgaggegtc tggacaaget gggeclggga geegacgtegg cecaggrgac
1861 cggpgeecte cggagtggea gggggaagat getgetgtic agegggeggee geetetggag
1921 gticgacgtg aaggegeaga tggtggatce ccggagegee agegagatgg accggatgtt
1981 cceecgggatg cetitggaca cgeacgacgt cticcagtac cgagagaaag cctatttctg
2041 ccaggaccgc ttetactgge gegtgagttc ccggagtgag ttgaaccagg tggaccaagt
2101 gggctacgtg acctatgaca tectgeagtg cectgapgac tagggcetece gtectgettt
2161 ggeagtgeca tgtaaatcee cactgggacc aaccclgggg aaggagecag titgecggat
2221 acaaactggt attctgttct ggaggaaagg gaggagtgga ggtggectgg geectetctt
2281 cteaccttig ttttttgttg gagtgtitct aataaacttg gattctctaa cctttaaaaa

2341 aaaaaaanaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa

Figure 53A
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MSLWQPLVLVLLVLGCCFAAPRQRQSTLVLFPGDLRTNLTDRQLAEEYLYRYGYTRVAEMR
GESKSLGPALLLLQKQLSLPETGELDSATLKAMRTPRCGVPDLGRFQTFEGDLKWHHHNITY
WIQNYSEDLPRAVIDDAFARAFALWSAVTPLTFTRVYSRDADIVIQFGVAEHGDGYPFDGKD
GLLAHAFPPGPGIQGDAHFDDDELWSLGKGVVVPTRFGNADGAACHFPFIFEGRSYSACTTD
GRSDGLPWCSTTANYDTDDRFGFCPSERLYTQDGNADGKPCQFPFIFQGQSYSACTTDGRSD
GYRWCATTANYDRDKLFGFCPTRADSTVMGGNSAGELCVFPFTFLGKEYSTCTSEGRGDGR
LWCATTSNFDSDKKWGFCPDQGYSLFLVAAHEFGHALGLDHSSVPEALMYPMYRFTEGPPL
HKDDVNGIRHLYGPRPEPEPRPPTTTTPQPTAPPTVCPTGPPTVHPSERPTAGPTGPPSAGPTGP
PTAGPSTATTVPLSPVDDACNVNIFDAIAEIGNQLYLFKDGKY WRFSEGRGSRPQGPFLIADK

WPALPRKLDSVFEERLSKKLFFFSGRQVWVYTGASVLGPRRLDKLGLGADVAQVTGALRSG

RGKMLLFSGRRLWRFDVKAQMVDPRSASEVDRMFPGVPLDTHDVFQYREKAYFCQDRFYW
RVSSRSELNQVDQVGYVTYDILQCPED

Figure 53B
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| accaaatcaa ccataggtce aagaacaatt gtctetggac ggeagetatg cgactcaceg
61 tgctgtgtge tgtgtgectg ctgectggea geetggecct gecgetgect caggageegg
121 gaggcatgag tgagctacag tgpgaacagg ctcaggacta tcicaagaga tittatetct
181 atgactcaga aacaaaaaat gccaacagtt tagaagccaa actcaaggag atgcaaaaat
241 (etttggect acclataact ggaatgitaa actecegegt catagaaata atgeagaage
301 ccagatgtgg agtgccagat gttgeagaat actcactatt tccaaatage ccaaaatgga
361 cticcaaagt ggtcacclac aggatcgtat catatactcg agacttaccg catattacag
421 tggatcgatt agtgtcaaag getttaaaca tgiggggcaa agagatcecc clgeattica
481 gpaaagttgt atggggaact getgacatca tgattggett tgcgegagga getcatgggg
541 actectacee atttgatggg ccaggaaaca cgetggactea tgectitgeg cotgggacag
601 gtcteggagy agatgeteac ttegatgagg atgaacgetg pacpgatpgt agcagtelag
661 ggattaactt cctgtatget geaactcatg aacttggeca itctttgggt atgggacatt
721 cctetgatec taatgeagtg atgtatccaa cetatggaaa tggagatcce caaaatttta
781 aactttccca ggatgatatt aaaggceattc agaaactata tggaaagaga aptaaticaa
841 paaagaaata gaaacticag gcagaacatc cattcattca ltcattggat tgtatatcat
901 1gitgcacaa tcagaattga taageactgt tectecacte catltageaa ttatgtcace
961 cittittatt geagttggtt ttgaatgte titcacteet tttaaggata aactcclita
1021 tggtgtgact gtgicttatt catctatact tgcagtpggt agatgtcaat aaatgttaca
1081 tacacaaata aataaaatgt itattccatg gtaaatttaa aaanaaaaaa aaaaaanaaa

1141 aaaaaaa
Figure 54A

MRLTVLCAVCLLPGSLALPLPQEAGGMSELQWEQAQDYLKRFYLYDSETKNANSLEAKLKE
MQKFFGLPITGMLNSRVIEIMQKPRCGVPDVAEYSLFPNSPKWTSKVVTYRIVSYTRDLPHIT

VDRLVSKALNMWGKEIPLHFRKVVWGTADIMIGFARGAHGDSYPFDGPGNTLAHAFAPGTG
LGGDAHFDEDERWTDGSSLGINFLYAATHELGHSLGMGHSSDPNAVMYPTYGNGDPQNFKL

SQDDIKGIQKLYGKRSNSRKK

Figure 54B
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| ttggatgttc cgppaaaglg atgtgggtag pacagpcggg gegagecgea gglgecagaa
6! cacagattgt ataaaaggcet ggggactegt ggpgageagg pgaagggaat gtgaccaggt
121 ctaggtctgg agtttcagct iggacactga gecaageaga caagcaaage aagecaggac
181 acaccatcct gocccaggec cagettetct cetgeettee aacgecatgg ggageaatct
241 cagcceccaa ctetgectga tgeectttat ctigggectc tigictggag gigtgaccac
301 cactccatgg tetttggeee ggecccaggg atcctgetet ctggagggeg tagagatcaa
361 aggeggetee ttecgacite tccaagaggg ceaggeactg gagtacglgt giectictgg
421 ctictacceg taccetgtge agacacglac ctgeagatct acggggtect ggageaccct
481 gaagactcaa gaccaaaaga ctgtcaggaa ggcagagige agageaatce actgiccaag
541 accacacgac ttcgagaacg gggaatactg gceccggtct cectactaca atgtgagtga
601 tgagatctct ttccactget atgacggtta cactetcegg ggetctgeea atcgeacctg
661 ccaagtgaat ggecgatgga gtgggeagac agegatetgt gacaacggag cgggglactg
721 ctccaacceg ggeatcceca ttggeacaag gaaggtgpgec agecagtace geettgaaga
781 cagcgtcacc taccactgea geegggggct taccctgegt ggeteccage ggegaacgtg
841 tcaggaaggt ggctettgga gegggacgga gecttectge caagactect tcatgtacga
901 cacccctcaa gaggtggeeg aagetttect gteticectg acagagacca tagaaggagt
961 cgatgctgag gatgggeacg geeccagggga acaacagaag cggaagateg tectggacee
1021 ttcaggctec atgaacatct acctggtget agatggatca gacagceattg geggecageaa
1081 cttcacagga gecaaaaagl gictagicaa citaaltgag aaggtppcaa gttatggtgt
1141 gaagccaaga tatggtctag tgacatatge cacataccce aaaatttggg tcaaagtgte
1201 tgaagcagac agcagtaatg cagactgpgt cacgaagceag ctcaatgaaa tcaattatga
1261 agaccacaag ttgaagicag ggactaacac caagaaggece ctccaggeag tgtacageat
1321 gatgagctgg ccagatgacg teectoctga aggcetggaac cgeaccegec atgteatcat
1381 cctcatgact gatggattge acaacatggg cggggaccea attactgtea ttgatgagat
1441 ccgggacttg ctatacattg gcaaggatcg caaaaaccca agggaggatt atctggatgt
1501 ctatgtpttt gggetcggac cittggigaa ccaagigaac atcaatgett tggettccaa
1561 gaaagacaat gagcaacatg tgticaaagt caaggatatg gaaaacctgg aagatgtit
1621 ctaccaaatg atcgatgaaa gceagtcict gagictetgt ggeatggtit gggaacacag
1681 gaagggtacc gattaccaca agcaaccatg geaggecaag atctcagtea ttegeectte
1741 aaagggacac gagagctgta tggggpctgt ggtgtcigag tactttgtge tgacageage
1801 acattgittc actgtggatg acaaggaaca ctcaatcaag gtcageptag gaggggagaa
1861 gecgpgacctg gagatagaag tagtectatt tcaccccaac tacaacatta atgggaaaaa
1921 agaagcagga attcctgaat ttiatgacta tgacgttgee ctgatcaage tcaagaataa
1981 gctgaaatat ggecagacta tcaggceccat ttgtctecee tgecaccgagg gaacaacteg
2041 agctttgagg cttcctccaa ctaccacttg ccageaacaa aaggaagage tgeteeetge
2101 acaggatatc aaagctctgt tgtgictga ggagpagaada aagetgactc ggaaggaggt
2161 ctacatcaag aatggggata agaaaggcag ctgtgagaga gatgelcaat atgecccagg
2221 ctatgacaaa gtcaaggaca tctcagaggat ggtcaccect cggttecttt glactggagg
2281 agtgagtccc tatgctgace ccaatacttg cagaggtgat tetggeggec cettgatagt
2341 tcacaagaga agtcgttica ttcaagtigg tgtaatcage tggpgagtag tggatgtelg
2401 caaaaaccag aagcggcaaa agceaggtace tgetcacgee cgagacttte acatcaacct
2461 ctttcaagtg ctgecetgge tgaaggagaa actccaagat gaggatttgg gittictaia
2521 aggggttice tgetggacag ggpegiggga ttgaattaaa acagetgega caac

Figure 55A
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MGSNLSPQLCLMPFILGLLSGGVTTTPWSLARPQGSCSLEGVEIKGGSFRLLQEGQALEY VCP
SGFYPYPVQTRTCRSTGSWSTLKTQDQKTVRKAECRAIHCPRPHDFENGEY WPRSPYYNVSD
EISFHCYDGYTLRGSANRTCQVNGRWSGQTAICDNGAGYCSNPGIPIGTRKVGSQYRLEDSV
TYHCSRGLTLRGSQRRTCQEGGSWSGTEPSCQDSFMYDTPQEVAEAFLSSLTETIEGVDAED
GHGPGEQQKRKIVLDPSGSMNIYLVLDGSDSIGASNFTGAKKCLVNLIEKVASYGVKPRYGL
YTYATYPKIWVKVSEADSSNADWVTKQLNEINYEDHKLKSGTNTKKALQAVYSMMSWPDD
VPPEGWNRTRHVHLMTDGLHNMGGDPITVIDEIRDLLYIGKDRKNPREDYLDVYVFGVGPL
VNQVNINALASKKDNEQHVFKVKDMENLEDVFYQMIDESQSLSLCGMVWEHRKGTDYHK
QPWQAKISVIRPSKGHESCMGAVVSEYFVLTAAHCFTVDDKEHSIKVSVGGEKRDLEIEVVL
FHPNYNINGKKEAGIPEFYDYDVALIKLKNKLKYGQTIRPICLPCTEGTTRALRLPPTTTCQQQ
KEELLPAQDIKALFVSEEEKKLTRKEVYIKNGDKKGSCERDAQYAPGYDKVKDISEVVTPRF
LCTGGVSPYADPNTCRGDSGGPLIVHKRSRFIQVGVISWGVVDVCKNQKRQKQVPAHARDF
HINLFQVLPWLKEKLQDEDLGFL

Figure 55B
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1 tgaggetgee ttataaagea ccaagagget gecagtggga catttteteg gecctgecag

61 cccecaggag gaaggtgggt clgaatctag caccatgacg gaactagaga cageeatggg
121 catgatcata gacgtctitt cccgatattc gggeagegag ggeageacge agaccctgac
181 caaggpppag ctcaaggtgc tgatggagaa ggagetacca ggettectge agagtggaaa
241 agacaaggat gccglggata aattgctcaa ggacctggac gecaatggag atgeccaggt
301 ggacticagt gagttcatcg tgticgtgge tgcaatcacg tatgectgte acaagtactt

361 tgagaaggca ggactcaaat gatgecctgg agatgtcaca gatieetgge agageeatgg
421 teccaggett ceccaaaagtg (rtgitggea attattceee taggetgage ctgeteatgt

481 acctctgatt aataaatgct tatgaaatga

Figure S6A

MTELETAMGMIIDVFSRYSGSEGSTQTLTKGELK VLMEKELPGFLQSGKDKDAVDKLLKDL
DANGDAQVDFSEFIVFVAAITSACHKYFEKAGLK

Figure 56B
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| cacagageee gggeegeagg cacctecteg ceagetettc cgctectcte acageegeca
61 gacccgeclg ctgageeeca tggecegege tgetetetee geegeeeeca geaateeecg
121 getectgega gtggeactge tgetectget cetgglagee geiggeegge gegeageagg
181 ageptecgtg gecactgaac tgegetgeea gtgettgeag accctgeagg gaattcacce
241 caagaacatc caaagtgtga acglgaagtc ccecggacce cactgegece aaaccgaagt
301 catagccaca ctcaagaatg ggeggaaage ttgecteaat cotgeatece ccatagttaa
361 gaaaatcalc gaaaagalgc tgaacagtga caaatccaac tgaccagaag ggaggaggaa
421 getcactggt ggetgitcct gaaggaggee ctgeecttat aggaacagaa gaggaaagag
481 agacacagct geagagpcca cctggattgt gectaatgtg tttgageatc geltaggaga
541 agtctictat ttatttattt attcattagt tttgaagatt ctatgttaat attttaggtg
601 taaaataatt aaggglatga ttaactctac ctgcacactg teclattata tteattett
661 ttgaaatgtc aaccccaagt tagttcaate tggaticata titaatttga aggtagaalg
721 utcaaatg ttctccagte attatgttaa tatitctgag gagectgeaa catgecagec
181 actptgatag aggctggcgg atccaageaa atggecaatg agatcaitgl gaaggeapgg
841 gaatgtatgt geacatctgt titgtaactg tttagatgaa tgtcagttgt tatttattga
901 aatgatitca cagtgtgtgg tcaacatttc tcatgtigaa actitaagaa ctaaaatgtt
961 ctaaatatcc cttggacatt ttatgtcttt cttgtaagge atactgectt gtttaatggt
1021 agttttacag tgttictggc ttagaacaaa ggggcttaat tattgatgtt ticatagaga
1081 atataaaaat aaagcactta tag

Figure 57A

MARAALSAAPSNPRLLRVALLLLLLVAAGRRAAGASVATELRCQCLQTLQGIHPKNIQSYNV
KSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSN

Figure 57B
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| aatttcteac tgecectgtg ataaactgtg gicactgget giggeageaa ctattataag

61 atgctcigaa aactcttcag acactgaggg geaccagagg ageagactac aagaatggca
121 cacgetatgg aaaactcetg gacaatcagt aaagagtacc atattgatga agaagtggec
181 titgetcige caaatccaca ggaaaatcta cetgattitt ataatgactg gatgitcatt

241 getaaacate tgectgatet catagagtct ggecagette gagaaagagt tgagaagtta
301 aacargcica geattgatea tcteacagac cacaagteac agegecettge acgtctagtt
361 ctgggatgea teaccatgge atatgtgtgg ggeaaaggte atggagatgt ccgtaaggtc
421 tigecaagaa atatigetgt tecttactge caactetcca agaaactgga actgectect
481 atriggtit atgcagactg tgtcttggea aactggaaga aaaaggatec taataageec
541 ctgacttatg agaacatgga cgitttgttc tcatitcgtg atggagactg cagtaaagga
601 ticttcetgg tetetetatt ggtggaaata geagetgett clgeaatcaa agtaattect

661 aciglatica aggcaatgca aatgcaagaa cgggacactt tgctaaagge getgtiggaa
721 atagettett gettggagaa ageccttcaa gtgtticace aaatccacga teatgtgaac
781 ccaaaagcat ttttcagtgt tettcgeata tatttgtctg getggaaagg caacccccag
841 ctatcagacg gtciggtpta tgaagggttc tgggaagace caaaggagtt tgcagggpgc
901 agtgecaggee aaagcagegt ctttcagtge titgacgtee tgetggecat ccageagact |
961 getggtggag gacatgetge teagttecte caggacatga gaagatatat gecaccaget
1021 cacaggaact tectgtgete attagagtea aatcccteag teegtgagtt tgtectttca
1081 aaaggtgatg ctggeetgeg ggaagettat gacgeetglg tgaaagetet ggtetecetg
1141 aggagcetace atctgeaaat cgtgactaag tacatectga ticctgeaag ccagcagceca
1201 aaggagaata agaccictga agacccitca aaactggaag ccaaaggaac tggaggeact
1261 gatttaatga atttcctgaa gactgtaaga agtacaactg agaaatccct tttgaaggaa
1321 ggutaatgta acccaacaag ageacatitt atcatageag agacatetgt atgeattect
1381 gtcattaccc attgtaacag agccacaaac taatactatg caatgttita ccaataatge
1441 aatacaaaag acctcaaaat acctgtgcat ticttgtagg aaaacaacaa aaggtaatta
1501 tgtgtaatta tactagaagt tttgtaatct gtatcttatc attggaataa aatgacattc
1561 aataaataaa aa

Figure 58A

MAHAMENSWTISKEYHIDEEVGFALPNPQENLPDFYNDWMFIAKHLPDLIESGQLRERVEKL
NMLSIDHLTDHKSQRLARLVLGCITMAYVWGKGHGDVRKVLPRNIAVPYCQLSKKLELPPIL
VYADCVLANWKKKDPNKPLTYENMDVLFSFRDGDCSKGFFLYSLLVEIAAASAIKVIPTVFK
AMQMQERDTLLKALLEIASCLEKALQVFHQIHDHVNPKAFFSVLRIYLSGWKGNPQLSDGLV
YEGFWEDPKEFAGGSAGQSSVFQCFDVLLGIQQTAGGGHAAQFLQDMRRYMPPAHRNFLCS
LESNPSVREFVLSKGDAGLREAYDACVKALVSLRSYHLQIVTKYILIPASQQPKENKTSEDPS
KLEAKGTGGTDLMNFLKTVRSTTEKSLLKEG

Figure 58B
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I cagggtttat tgttatgtaa gticttgtic ageticettt gltttctttc acttctgaga
61 attaacttt cgittcteac tcagetectg 1gggganact catttgigga gaccageect
121 ciggctiggt gapgtgaatct ggittacace ggctectgee ctgeetteac tettcteece
181 1gaitcaaga ctectciget tiggactgaa geactgeagg agtitgtgac caagaactic
241 aagagtcaag acagaaggaa gccaagggag cagtgeaatg galtictcag taaaggtaga
301 catagagaag gagglgacct gecocatetg ceoiggagele clgacagaac cielgagect
361 agaugtgge cacagertet gecaagectg catcactgea aagatcaagg agtcagtgat
421 catctcaaga ggggaaagea getgtectgt gtgtcagace agattccage ctgggaacct
481 ccgacctaat cggearcigg ccaacatagt tgagagagic aaagagglca agatgagece
541 acaggagggg cagaagagag alglclgtga geaccalgga aaaaaactce agatelictg
60! taaggaggat ggaaaagtca titgetgggt ttgtgaactg cicaggaac accaaggtca
661 ccaaacaltc cgeataaacg aggtgpticaa ggaatglicag gaaaagetge agglageect
721 geagaggctg ataaaggagg atcaagaggc tgagaagelg gaagalgaca lcagacaaga
781 gagaaccgece t1ggaagaatt atatccagat cgagagacag aagattctga aagggttcaa
841 1ganatgaga gtcatctigg acaatgagga geagagagag clgcaaaage tggaggaagg
90! tgaggtgaat gtgciggata acciggeage agelacagac cagelgglce agcagaggea
961 ggatgceage acgcetcalct cagatcteca geggaggitg agggeategt caglagagat
1021 getgeaggat gtgattgacg tcatgaaaag gagtgaaage tggacatlga agaagecaaa
1081 atctgtttcc aagaaactaa agagtgtatt ccgagtacca gatctgagtg ggatgetgea
I 141 agtictiaaa gagcigacag atgtccagta ctactggglg gacgtgatge tgaatccagg
1201 cagtgccact tcgaatgltg crattictgt ggatcagaga caagigaaaa ctgtacgeac
1261 ctgcacaltt aagaattcaa atccatgtga tttttetget tiggtgict teggetgcca
1321 atatitctct teggggaaat attactggga agtagatglg [clggaaaga ttgeciggat
1381 cctgggcegta cacagtaaaa taagtagict gaataaaagg aagagcetctg ggtitgettt
1441 tgatccaagt gtaaattatt caaaagttta ctccagatat agacctcaat atggctactg
1501 gguiatagga ntacagaata catgtgaata taatgetitt gaggactect cetcttctga
1561 tcccaaggtt ttgactcict tratggctgt gectecetgt cgtatigggg ttttectaga
1621 ctatgaggca ggealtgict catttttcaa tgtcacaaac cacggagceac tcatctacaa
1681 gttctelgga tgtcgetitt ctcgacctgce ttateegtat ticaatcett ggaactgect
1741 agtccccatg actgtgtgee caccgagetlc ctgagtglie teattccttt acccactict
1801 geatagtage ccttgigetg agactcagat tetgeacctg agtteatcte tactgagace
1861 atctcttecet ttetttccee tictittact tagaatgtet ttgtatteat tigctagggc
1921 ttccatagea aageatcata gatigetgat taaactgta attgtartge cglactgteg
1981 gctggaaate ccaaatctag altccageag agtiggtict ttetgaggie tgeaaggaag
2041 ggctetgtte catgectete tecttggett gtagaaggea tcttgteect atgactcette
2101 acattgictt tatgtacatc tctgigeeea agttttecct tittattaag acaccagtca
2161 tactggctea gggeecaccg ctaatgectt aatgaaatca tttaacalt ataticicta
2221 caaagacctt aittccaaat aagataalat ttggaggtat tgggaataaa aactccaaca
2281 tataaatttg aggaaggeac gatttcactc ataacaatct taccctitct tgcaagagat
2341 gettgtacat tattttccta ataccttggt ttcactagta gtaaacatta tatttittt
2401 tatatitgea aaggaaacat atctaatcct tcctatagaa agaacagtat tgetgtaatt
2461 ccttttettt tettecteat ttectctgec cettaaaaga ttgaagaaag agaaactigt
2521 caacicatat ccacgttatc tagcaaagta cataagaalc tatcactaag taatgtatce
2581 ttcagaatgt gttggtttac cagigacacc ccataticat cacaaaatta aagcaagaag
2641 tccatagtaa tttatttget aatagtggat tittaatget cagagtiict gagglcaaat
2701 tratctitt cacttacaag ctctatgatc ttaaataatt tacttaatgt attttggtgt
2761 attttcctea aattaatatt getgitcaag actatatcta attectetga tcactitgag
2821 aaacaaact! 1tattaaatg 1aaggcact rictatgaat rtaaatata aaaataaata
2881 ngttctgat tattactgaa aagatgtcag ccatttcaat gtettgggaa acaattttit
2941 gttrttgtte tgitttettt ttgcttcaat aaaacaatag ctggetctaa aaaaaaaaaa
3001 aaaaaaaaaa aaaaa

Figure 59A

MDFSVKVDIEKEVTCPICLELLTEPLSLDCGHSFCQACITAKIKESVIISRGESSCPVCQTRFQPG
NLRPNRHLANIVERVKEVKMSPQEGQKRDVCEHHGKKLQIFCKE DGKVICWVCELSQEHQG
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HQTFRINEVVKECQEKLQVALQRLIKEDQEAEKLEDDIRQERTAWKNYIQIERQKILKGFNEM
RVILDNEEQRELQKLEEGEVNVLDNLAAATDQLVQQRQDASTLISDLQRRLRGSSVEMLQD
VIDVMKRSESWTLKKPKSVSKKLKSVFRVPDLSGMLQVLKELTDVQYYWVDVMLNPGSAT
SNVAISYDQRQVKTVRTCTFKNSNPCDFSAFGVFGCQYFSSGKYYWEVDVSGKIAWILGVHS
KISSLNKRKSSGFAFDPSVNYSKVYSRYRPQYGYWVIGLQONTCEYNAFEDSSSSDPKVLTLFM
AVPPCRIGVFLDYEAGIVSFFNVTNHGALIYKFSGCRFSRPAYPYFNPWNCLVPMTVCPPSS

Figure S9B
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| aggctcagta taaatageag ccaccgetee ctgpcaggea gggaccegea getcagetac
61 agcacagalc aggtgaggag cacaccaagg aglgaltitt aaaacttact ctgttitcte

121 tttcecaaca agattatcal ticctitaaa aaaaatagtt atcctggggc atacagecat

181 accattctga aggtgtctia tctecictga tctagagage accatgaage tclcacggg
241 cetggtitte tgetecttgy tectgegtgt cageageega agettettit cgttecttgg

301 cgaggetitt gatggggctc gggacaigtg pagagectac ictgacatga gagaagecaa
361 ttacatcgge tcagacaaat acttccatge teggggpaac tatgatgetg ccaaaaggeg
421 acciggggpt geetggpctg cagaagtgat cagegatgec agagagaata tecagagatt
481 ctrtggeeat ggtgeggagp actegetgge tgatcaggct gecaatgaat gggpcaggag
541 tggcaaagac cccaatcact tecgacctge tggeetgect gagaaatact gageltecte
601 treactetge tetcaggaga totggctgtg aggeccteag ggeagggata caaageggeg
661 agagggiaca caatgggtat ctaataaata cttaagaggt ggaatttgtg gaaact

Figure 60A

MKLLTGLVFCSLVLGVSSRSFFSFLGEAFDGARDMWRAYSDMREANYIGSDKYFHARGNYD
AAKRGPGGAWAAEVISDARENIQRFFGHGAEDSLADQAANEWGRSGKDPNHFRPAGLPEKY

Figure 60B
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I tcacctgeee cacageegea cectgectgt gectgeacee tpgggagece agageeggcea
61 gggecegagg cogtgpgacce tegggggage teaagecteg actgtecect cgctggagec
121 cagaggccaa gatgatgtce atgetgggeg getigeagag atacttcegg gteatectee

181 tectecteet ggeectgact ctgeteetge tggeeggart cetgeacteg gacttagage

241 tggacacacc cctgtitggg ggccaggetg aggggecgee ggteaccaac alcatgtice
301 rgaagacgca caagacggee ageageacgg tacteaacat cetetacege ttegeegaga
361 cccacaacct gtecgtggeg ctgecegeeg getcacgegt ceacctggge tacccetgge
421 tettectpge gegetacgtg paaggegtgg ggtegeagea gegcettcaac atcatgtgea
481 accacctgag gttcaacctg cctcaggtge agaaagtcat geccaacgac accttetact

541 tctecatect gaggaaccee gtgttecage tggagtectc cttcatetac tacaaaacct

601 acgccccege cttcegggge geeeegagece tggacgegtt cetggecteg cegeggacgt
661 tctacaacga cagcegecac ctecaggaacg tetacgecaa gaacaacatg tggitcgact
721 tcggettega ceccaacgeg cagigegapg agggetacgt gegegegege ategecgagg
781 tggageggeg cttceggetg gtgeteateg cegageacct ggacgagtee ctggtgetge
841 tgcggegeeg getgegelgg gegetggacg acgtggtgge cticaggcte aacteccgea
901 gegegegete cgtggeeege ctgtegeeeg agacceggga gegegegegg agctggtgeg
961 cgctggactg gegectgtac gagcalttca accgeaccect ctgggegeag ctgcgegeeg
1021 agetggpgece geggeggetg cgegggpags tegagegget gegegeecgy aggegegaac
1081 tegegagecet gigectgeag gacggeggcg cgelcaagaa ceacacgeag alcagagacc
I141 cgegeetgeg cocctaccag tecggeaagg cegacatect gggttacaac ctecggeegg
1201 gectggacaa ccagacgetg ggegtgtgee agaggettgt gatgectgag ctecagtaca
1261 tggecegect gtacgeectg cagttecegg agaageccct caagaacate ccgttcetgg
1321 gggcgtagag gggecgggee pggacgagg ceteetgegg acaccagete cteteteege
1381 cgteaccpgg gaggeeggag atccttgeag ggetictggg gegtigggaa acccaggece
1441 geepgecac

Figure 61A

MMSMLGGLQRYFRVILLLLLALTLLLLAGFLHSDLELDTPLFGGQAEGPPVTNIMFLKTHKT
ASSTVLNILYRFAETHNLSVALPAGSRVHLGYPWLFLARY VEGVGSQQRFNIMCNHLRFNLP
QVQKVMPNDTFYFSILRNPVFQLESSFIYYKTYAPAFRGAPSLDAFLASPRTFYNDSRHLRNV
YAKNNMWFDFGFDPNAQCEEGY VRARIAEVERRFRLVLIAEHLDESLVLLRRRLRWALDDV
VAFRLNSRSARSVARLSPETRERARSWCALDWRLYEHFNRTLWAQLRAELGPRRLRGEVER
LRARRRELASLCLQDGGALKNHTQIRDPRLRPYQSGKADILGYNLRPG LDNQTLGVCQRLV
MPELQYMARLYALQFPEKPLKNIPFLGA

Figure 61B
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AATTCACTAATGCATTCTGCTCTTTTTGAGAGCACAGCTTCTCAGATGTGCTCCTTGGAG
CTGGTGTGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTTTTGGAATTGAGGAAAC
TTCTCTTTTGATCTCAGCCCTTGGTGGTCCAGGTCTTCATGCTGCTGTGGGTGATATTAC
TGGTCCTGGCTCCTGTCAGTGGACAGTTTGCAAGGACACCCAGGCCCATTATTTTCCTCC
AGCCTCCATGGACCACAGTCTTCCAAGGAGAGAGAGTGACCCTCACTTGCAAGGGATTT
C
GCTTCTACTCACCACAGAAAACAAAATGGTACCATCGGTACCTCGGGAAAGAAATACTA
A
GAGAAACCCCAGACAATATCCTTGAGGTTCAGGAATCTGGAGAGTACAGATGCCAGGCC
C
AGGGCTCCCCTCTCAGTAGCCCTGTGCACTTGGATTTTTCTTCAGCTTCGCTGATCCTGC
AAGCTCCACTTTCTGTGTTTGAAGGAGACTCTGTGGTTCTGAGGTGCCGGGCAAAGGCGG
AAGTAACACTGAATAATACTATTTACAAGAATGATAATGTCCTGGCATTCCTTAATAAAA
GAACTGACTTCCATATTCCTCATGCATGTCTCAAGGACAATGGTGCATATCGCTGTACTG
GATATAAGGAAAGTTGTTGCCCTGTTTCTTCCAATACAGTCAAAATCCAAGTCCAAGAGC
CATTTACACGTCCAGTGCTGAGAGCCAGCTCCTTCCAGCCCATCAGCGGGAACCCAGTGA
CCCTGACCTGTGAGACCCAGCTCTCTCTAGAGAGGTCAGATGTCCCGCTCCGGTTCCGCT
TCTTCAGAGATGACCAGACCCTGGGATTAGGCTGGAGTCTCTCCCCGAATTTCCAGATTA
CTGCCATGTGGAGTAAAGATTCAGGGTTCTACTGGTGTAAGGCAGCAACAATGCCTCAC
A
GCGTCATATCTGACAGCCCGAGATCCTGGATACAGGTGCAGATCCCTGCATCTCATCCTG
TCCTCACTCTCAGCCCTGAAAAGGCTCTGAATTTTGAGGGAACCAAGGTGACACTTCACT
GTGAAACCCAGGAAGATTCTCTGCGCACTTTGTACAGGTTTTATCATGAGGGTGTCCCCC
TGAGGCACAAGTCAGTCCGCTGTGAAAGGGGAGCATCCATCAGCTTCTCACTGACTACA
G
AGAATTCAGGGAACTACTACTGCACAGCTGACAATGGCCTTGGCGCCAAGCCCAGTAAG
G
CTGTGAGCCTCTCAGTCACTGTTCCCGTGTCTCATCCTGTCCTCAACCTCAGCTCTCCTG
AGGACCTGATTTTTGAGGGAGCCAAGGTGACACTTCACTGTGAAGCCCAGAGAGGTTCA
C
TCCCCATCCTGTACCAGTTTCATCATGAGGATGCTGCCCTGGAGCGTAGGTCGGCCAACT
CTGCAGGAGCAGTGGCCATCAGCTTCTCTCTGACTGCAGAGCATTCAGGGAACTACTACT
GCACAGCTGACAATGGCTTTGGCCCCCAGCGCAGTAAGGCGGTGAGCCTCTCCATCACTG
TCCCTGTGTCTCATCCTGTCCTCACCCTCAGCTCTGCTGAGGCCCTGACTTTTGAAGGAG
CCACTGTGACACTTCACTGTGAAGTCCAGAGAGGTTCCCCACAAATCCTATACCAGTTTT
ATCATGAGGACATGCCCCTGTGGAGCAGCTCAACACCCTCTGTGGGAAGAGTGTCCTTCA
GCTTCTCTCTGACTGAAGGACATTCAGGGAATTACTACTGCACAGCTGACAATGGCTTTG
GTCCCCAGCGCAGTGAAGTGGTGAGCCTTTTTGTCACTGTTCCAGTGTCTCGCCCCATCC
TCACCCTCAGGGTTCCCAGGGCCCAGGCTGTGGTGGGGGACCTGCTGGAGCTTCACTGTG
AGGCCCCGAGAGGCTCTCCCCCAATCCTGTACTGGTTTTATCATGAGGATGTCACCCTGG
GGAGCAGCTCAGCCCCCTCTGGAGGAGAAGCTTCTTTCAACCTCTCTCTGACTGCAGAAC
ATTCTGGAAACTACTCATGTGAGGCCAACAATGGCCTAGTGGCCCAGCACAGTGACACA
A
TATCACTCAGTGTTATAGTTCCAGTATCTCGTCCCATCCTCACCTTCAGGGCTCCCAGGG
CCCAGGCTGTGGTGGGGGACCTGCTGGAGCTTCACTGTGAGGCCCTGAGAGGCTCCTCCC
CAATCCTGTACTGGTTTTATCATGAAGATGTCACCCTGGGTAAGATCTCAGCCCCCTCTG
GAGGAGGGGCCTCCTTCAACCTCTCTCTGACTACAGAACATTCTGGAATCTACTCCTGTG
AGGCAGACAATGGTCCGGAGGCCCAGCGCAGTGAGATGGTGACACTGAAAGTTGCAGTT
C
CGGTGTCTCGCCCGGTCCTCACCCTCAGGGCTCCCGGGACCCATGCTGCGGTGGGGGACC
TGCTGGAGCTTCACTGTGAGGCCCTGAGAGGCTCTCCCCTGATCCTGTACCGGTTTTTTC
ATGAGGATGTCACCCTAGGAAATAGGTCGTCCCCCTCTGGAGGAGCGTCCTTAAACCTCT
CTCTCGACTGCAGAGCACTCTGGAAACTACTCCTGTGAGGCCGACAATGGCCTCGGGGCCC
AGCGCAGTGAGACAGTGACACTTTATATCACAGGGCTGACCGCGAACAGAAGTGGCCCT
T
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TTGCCACAGGAGTCGCCGGGGGCCTGCTCAGCATAGCAGGCCTTGCTGCGGGGGCACTG
C

Figure 62A

TGCTCTACTGCTGGCTCTCGAGAAAAGCAGGGAGAAAGCCTGCCTCTGACCCCGCCAGG
A
GCCCTCCAGACTCGGACTCCCAAGAGCCCACCTATCACAATGTACCAGCCTGGGAAGAG
C
TGCAACCAGTGTACACTAATGCAAATCCTAGAGGAGAAAATGTGGTTTACTCAGAAGTA
C
GGATCATCCAAGAGAAAAAGAAACATGCAGTGGCCTCTGACCCCAGGCATCTCAGGAAC
A
AGGGTTCCCCTATCATCTACTCTGAAGTTAAGGTGGCGTCAACCCCGGTTTCCGGATCCC
TGTTCTTGGCTTCCTCAGCTCCTCACAGATGAGTCCACACGTCTCTCCAACTGCTGTTTC
AGCCTCTGCACCCCAAAGTTCCCCTTGGGGGAGAAGCAGCATTGAAGTGGGAAGATTTA
G
GCTGCCCCAGACCATATCTACTGGCCTTTGTTTCACATGTCCTCATTCTCAGTCTGACCA
GAATGCAGGGCCCTGCTGGACTGTCACCTGTTTCCCAGTTAAAGCCCTGACTGGCAGGTT
TTTTAATCCAGTGGCAAGGTGCTCCCACTCCAGGGCCCAGCACATCTCCTGGATTCCTTA
GTGGGCTTCAGCTGTGATTGCTGTTCTGAGTACTGCTCTCATCACACCCCCACAGAGGGG
GTCTTACCACACAAAGGGAGAGTGGGCCTTCAGGAGATGCCGGGCTGGCCTAACAGCTC
A
GGTGCTCCTAAACTCCGACACAGAGTTCCTGCTTTGGGTGGATGCATTTCTCAATTGTCA
TCAGCCTGGTGGGGCTACTGCAGTGTGCTGCCAAATGGGACAGCACACAGCCTGTGCAC
A
TGGGACATGTGATGGGTCTCCCCACGGGGGCTGCATTTCACACTCCTCCACCTGTCTCAA
ACTCTAAGGTCGGCACTTGACACCAAGGTAACTTCTCTCCTGCTCATGTGTCAGTGTCTA
CCTGCCCAAGTAAGTGGCTTTCATACACCAAGTCCCAAGTTCTTCCCATCCTAACAGAAG
TAACCCAGCAAGTCAAGGCCAGGAGGACCAGGGGTGCAGACAGAACACATACTGGAAC
AC
AGGAGGTGCTCAATTACTATTTGACTGACTGACTGAATGAATGAATGAATGAGGAAGAA
A
ACTGTGGGTAATCAAACTGGCATAAAATCCAGTGCACTCCCTAGGAAATCCGGGAGGTA
T
TCTGGCTTCCCTAAGAAACAACGGAAGAGAAGGAGCTTGGATGAGGAAACTGTTCAGCA
A
GAGGAAGGGCTTCTCACACTTTCATGTGCTTGTGGATCACCTGAGGATCCTGTGAAAATA
CAGATACTGATTCAGTGGGTCTGTGTAGAGCCTGAGACTGCCATTCTAACATGTTCCCAG
GGGATGCTCATGCTGCTGGCCCTGGGACTGCACTGCATGCATGTGAAGCCCTATAGGTCT
CAGCAGAGGCCCATGGAGAGGGAATGTGTGGCTCTGGCTGCCCAGGGCCCAACTCGGTT
C
ACACGGATCGTGCTGCTCCCTGGCCAGCCTTTGGCCACAGCACCACCAGCTGCTGTTGCT
GAGAGAGCTTCTTCTCTGTGACATGTTGGCTTTCATCAGCCACCCTGGGAAGCGGAAAGT
AGCTGCCACTATCTTTGTTTCCCCACCTCAGGCCTCACACTTTCCCATGAAAAGGGTGAA
TGTATATAACCTGAGCCCTCTCCATTCAGAGTTGTTCTCCCATCTCTGAGCAATGGGATG
TTCTGTTCCGCTTTTATGATATCCATCACATCTTATCTTGATCTTTGCTCCCAGTGGATT
GTACAGTGATGACTTTTAAGCCCCACGGCCCTGAAATAAAATCCTTCCAAGGGCATTGGA
AGCTCTCTCCACCTGAACCATGGCTTTTCATGCTTCCAAGTGTCAGGGCCTTGCCCAGAT
AGACAGGGCTGACTCTGCTGCCCCAACCTTTCAAGGAGGAAACCAGACACCTGAGACAG
G
AGCCTGTATGCAGCCCAGTGCAGCCTTGCAGAGGACAAGGCTGGAGGCATTTGTCATCA
C
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TACAGATATGCAACTAAAATAGACGTGGAGCAAGAGAAATGCATTCCCACCGAGGCCGC
T
TTTTTAGGCCTAGTTGAAAGTCAAGAAGGACAGCAGCAAGCATAGGCTCAGGATTAAAG

A
AAAAAATCTGCTCACAGTTTGTTCTGGAGGTCACATCACCAACAAAGCTCACGCCCTATG

CAGTTCTGAGAAGGTGCGAGGCACCAGGCTCAAAAGAGGAAATTTAGAATTTCTCATTGG
G
AGAGTAAGGTACCCCCATCCCAGAATGATAACTGCACAGTGGCAGAACAAACTCCACCC
T
AATGTGGGTGGACCCCATCCAGTCTGTTGAAGGCCTGAGTGTAACAAAAGGGCTTATTCT
TCCTCAAGTAAGGGGGAACTCCTGCTTTGGGCTGGGACATAAGTTTTTCTGCTTTCAGAC
GCAAACTGAAAAATGGCTCTTCTTGGGTCTTGAGCTTGCTGGCATATGGACTGAAAGAAA
CTATGCTATTGGATCTCCTGGATCTCCAGCTTGCTGACTGCAGATCTTGAGATATGTCAG
CCTCTACAGTCACAAGAGCTAATTCATTCTAATAAACCAATCTTTCTGTAAA

Figure 62A (Continued)

MLLWYVILLVLAPVSGQFARTPRPHFLQPPWTTVFQGERVTLTCKGFRFYSPQKTKWYHR
YLGKEILRETPDNILEVQESGEYRCQAQGSPLSSPVHLDFSSASLILQAPLSVFEGDSVV
LRCRAKAEVTLNNTIYKNDNVLAFLNKRTDFHIPHACLKDNGAYRCTGYKESCCPVSSNT
VKIQVQEPFTRPVLRASSFQPISGNPVTLTCETQLSLERSDVPLRFRFFRDDQTLGLGWS
LSPNFQITAMWSKDSGFYWCKAATMPHSVISDSPRSWIQVQIPASHPVLTLSPEKALNFE
GTKVTLHCETQEDSLRTLYRFYHEGVPLRHKSVRCERGASISFSLTTENSGNYYCTADNG
LGAKPSKAVSLSVTVPVSHPVLNLSSPEDLIFEGAKVTLHCEAQRGSLPILYQFHHEDAA
LERRSANSAGGVAISFSLTAEHSGNYYCTADNGFGPQRSKAVSLSITVPVSHPVLTLSSA
EALTFEGATVTLHCEYQRGSPQILYQFYH EDMPLWSSSTPSVGRVSFSFSLTEGHSGNYY
CTADNGFGPQRSEVVSLFVTVPVSRPILTLRYPRAQAVVGDLLELHCEAPRGSPPILYWF
YHEDVTLGSSSAPSGGEASFNLSLTAEHSGNYSCEANNGLVAQHSDTISLS VIVPVSRPI
LTFRAPRAQAVVGDLLELHCEALRGSSPILYWFYHEDVTLGKISAPSGGGASFNLSLTTE
HSGIYSCEADNGPEAQRSEMVTLKVAVPVSRPVLTLRAPGTHAAVGDLLELHCEALRGSP
LILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNYSCEADNGLGAQRSETVTLYITGL
TANRSGPFATGVAGGLLSIAGLAAGALLLYCWLSRKAGRKPASDPARSPPDSDSQEPTYH
NVPAWEELQPVYTNANPRGENVVYSEVRIQEKKKHAVASDPRHLRNKGSPIIYSEVKVA

STPVSGSLFLASSAPHR
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Figure 62B
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GGCACGAGGCCCAGCACTAGAAGTCGGCGGTGTTTCCTTTCGGTGATCAGCACTGAACA
C
AGAGGACTCGCCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGT
GTCCAGTGTCAGGCGCAGTTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCCGGGAGCTC
C
CTGAGACTCTCCTGTGCAGCCTCTGGTTTCAGGTTCAGCAATTATGGCATGCACTGGGTC
CGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTTITTCATATGATGAAAGTGA
T
AAATATTATGCAGCCTCCGTGAAGGGTCGATTTACCATCTCCAGAGACAACTCCAAGAAC
ACGTTGTCTCTGCAAATGAACAGCCTGAGAGTTGAGGACACGGCTGTTTACTACTGTGCG
AAAGATCAGAAGCCCTGGTACAGCAACAGCTGGTTTCTAACCAACTTTGACTCTTGGGGC
CGGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTG
GCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGA
Cc
TACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCA
C
ACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAA
C
ACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACC
G
TGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAG
GACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCAC
GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA
G
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGT
C
CTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCT
C
CCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT
G
TACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTG
GTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGA
G
AACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGAT
G
CATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGAGCTGCAA
CTGGAGGAGAGCTGTGCGGAGGCGCAGGACGGGGAGCTGGACGGGCTGTGGACGACCA
TC
ACCATCTTCATCACACTCTTCCTGTTAAGCGTGTGCTACAGTGCCACCGTCACCTTICTTC
AAGGTGAAGTGGATCTTCTCCTCGGTGGTGGACCTGAAGCAGACCATCATCCCCGACTAC
AGGAACATGATCGGACAGGGGGCCTAGGGCCACCCTCTGCGGGGTGTCCAGGGCCGCCE
A
GACCCCACACACCAGCCATGGGCCATGCTCAGCCACCACCCAGGCCACACCTGCCCCCG
A
CCTCACCGCCCTCAACCCCATGGCTCTCTGGCCTCGCAGTTGCCCTCTGACCCTGACACA
CCTGACACGCCCCCCTTCCAGACCCTGTGCATAGCAGGTCTACCCCAGACCTCCGCTGCT
TGGTGCATGCAGGGCACTGGGGGCCAGGTGTCCCCTCAGCAGGACATCCTTGCCCTCCGG
ACCACAAGGTGCTCACACAAAAGGAGGCAGTGACCGGTATCCCAGGCCCCCACCCAGGC
A
GGAGCTGGCCCTGGAGCCAACCCCGTCCACGCCAGCCTCCTGAACACAGGCGTGGTTTCC
AGATGGTGAGTGGGAGCATCAGCCGCCAAGGTAGGGAAGCCACAGCACCATCAGGCCCT
G
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TTGGGGAGGCTTCCGAGAGCTGCGAAGGCTCACTCAGACGGCCTTCCTCCCAGCCCGCA
G
CCAGCCAGCCTCCATTCCGGGCACTCCCGTGAACTCCTGACATGAGGAATGAGGTTGTTC
TGATTTCAAGCAAAGAACGCTGCTCTCTGGCTCCTGGGAACAGTCTCGGTGCCAGCACCA
CCCCTTGGCTGCCTGCCCACACTGCTGGATTCTCGGGTGGAACTGGACCCGCAGGGACAG
CCAGCCCCAGAGTCCGCACTGGGGAGAGAAGGGGCCAGGCCCAGGACACTGCCACCTCC
C
ACCCACTCCAGTCCACCGAGATCACTCAGAGAAGAGCCTGGGCCATGTGGCCGCTGCAG
G
AGCCCCACAGTGCAAGGGTGAGGATAGCCCAAGGAAGGGCTGGGCATCTGCCCAGACA
GG
CCTCCCAGAGAAGGCTGGTGACCAGGTCCCAGGCGGGCAAGACTCAGCCTTGGTGGGGC
C
TGAGGACAGAGGAGGCCCAGGAGCATCGGGGAGAGAGGTGGAGGGACACCGGGAGAGC
CA

Figure 63A

GGAGCGTGGACACAGCCAGAACTCATCACAGAGGCTGGCGTCCAGTCCCGGGTCACGTG
C
AGCAGGAACAAGCAGCCACTCTGGGGGCACCAGGTGGAGAGGCAAGACGACAAAGAGG
GT
GCCCGTGTTCTTGCGAAAGCGGGGCTGCTGGCCACGAGTGCTGGACAGAGGCCCCCACG
C
TCTGCTGCCCCCATCACGCCGTTCCGTGACTGTCACGCAGAATCCGCAGACAGGAAGGG
A
GACTCGAGCGGGAGTGCGGCCAGCGCCTGCCTCGGCCGTCAGGGAGGACTCCCGGGCTC
A
CTCGAAGGAGGTGCCACCATTTCAGCTTTGGTAGCTTTTCTTCTTCTTTTAAATTTTCTA
AAGCTCATTAATTGTCTTTGATGTTTCTTTTGTGATGACAATAAAATATCCTTTTTAAGT
CTTGTAAAAAAAAAAAAAAAAAA

Figure 63A (Continued)

MEFGLSWVFLVALLRGVQCQAQLVESGGGVVQPGSSLRLSCAASGFRFSNYGMHWVRQAP
GKGLEWVAVFSYDESDKYYAASVKGRFTISRDNSKNTLSLQMNSLRVEDTAVYYCAKDQK
PWYSNSWFLTNFDSWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPELQLEESCAEAQDGELDGLW
TTITIFITLFLLSYCYSATVTFFKVKWIFSSVVDLKQTIIPDYRNMIGQGA

Figure 63B
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GCTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCTCTAAAGAAGCCCCTGGGAGC
A
CAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGT
GTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
G
GTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTG
CGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTAC
A
GCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAG
C
ACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGC
G
AAAACCGGGATCCTGGGGCCGTATAGCAGTGGCTGGTACCCGAACTCGGACTACTACTA
C
TACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGGAGTGCATC
C
GCCCCAACCCTTTTCCCCCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG
GCCGTTGGCTGCCTCGCACAGGACTTCCTTCCCGACTCCATCACTTTCTCCTGCAAATAC
AAGAACAACTCTGACATCAGCAGCACCCGGGGCTTCCCATCAGTCCTGAGAGGGGGCAA
G
TACGCAGCCACCTCACAGGTGCTGCTGCCTTCCAAGGACGTCATGCAGGGCACAGACGA
A
CACGTGGTGTGCAAAGTCCAGCACCCCAACGGCAACAAAGAAAAGAACGTGCCTCTTCC
A
GTGATTGCTGAGCTGCCTCCCAAAGTGAGCGTCTTCGTCCCACCCCGCGACGGCTTCTTC
GGCAACCCCCGCAGCAAGTCCAAGCTCATCTGCCAGGCCACGGGTTTCAGTCCCCGGCA
G
ATTCAGGTGTCCTGGCTGCGCGAGGGGAAGCAGGTGGGGTCTGGCGTCACCACGGACCA
G
GTGCAGGCTGAGGCCAAAGAGTCTGGGCCCACGACCTACAAGGTGACCAGCACACTGAC
C
ATCAAAGAGAGCGACTGGCTCAGCCAGAGCATGTTCACCTGCCGCGTGGATCACAGGGG
C
CTGACCTTCCAGCAGAATGCGTCCTCCATGTGTGTCCCCGATCAAGACACAGCCATCCGG
GTCTTCGCCATCCCCCCATCCTTTGCCAGCATCTTCCTCACCAAGTCCACCAAGTTGACC
TGCCTGGTCACAGACCTGACCACCTATGACAGCGTGACCATCTCCTGGACCCGCCAGAAT
GGCGAAGCTGTGAAAACCCACACCAACATCTCCGAGAGCCACCCCAATGCCACTTTCAG
C
GCCGTGGGTGAGGCCAGCATCTGCGAGGATGACTGGAATTCCGGGGAGAGGTTCACGTG
C
ACCGTGACCCACACAGACCTGCCCTCGCCACTGAAGCAGACCATCTCCCGGCCCAAGGG
G :
GTGGCCCTGCACAGGCCCGATGTCTACTTGCTGCCACCAGCCCGGGAGCAGCTGAACCTG
CGGGAGTCGGCCACCATCACGTGCCTGGTGACGGGCTTCTCTCCCGCGGACGTCTTCGTG
CAGTGGATGCAGAGGGGGCAGCCCTTGTCCCCGGAGAAGTATGTGACCAGCGCCCCAAT
G
CCTGAGCCCCAGGCCCCAGGCCGGTACTTCGCCCACAGCATCCTGACCGTGTCCGAAGA
G
GAATGGAACACGGGGGAGACCTACACCTGCGTGGTGGCCCATGAGGCCCTGCCCAACAG
G
GTCACCGAGAGGACCGTGGACAAGTCCACCGAGGGGGAGGTGAGCGCCGACGCAGGAGG
GC
TTTGAGAACCTGTGGGCCACCGCCTCCACCTTCATCGTCCTCTTCCTCCTGAGCCTCTTC
TACAGTACCACCGTCACCTTGTTCAAGGTGAAATGATCCCAACAGAAGAACATCGGAGA
C
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CAGAGAGAGGAACTCAAAGGGGCGCTGCCTCCGGGTCTGGGGTCCTGGCCTGCGTGGCC
T

GTTGGCACGTGTTTCTCTTCCCGCCCGGCCTCCAGTTGTGTGCTCTCACACAGGCTTCCT
TCTCGACCGGCAGGGGCTGGCTGGCTTGCAGGCCACGAGGTGGGCTCTACCCCACACTG
C

ITTGCTGTGTATACGCTTGTTGCCCTGAAATAAATATGCACATTITATCCATG

Figure 64A
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MDWTWRFLFVVAAATGVQSQVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAIS WVRQAP
GQGLEWMGGIHPIFGTANY AQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAKTGI
LGPYSSGWYPNSDYYYYGMDVWGQGTTVTVSSGSASAPTLFPLVSCENSPSDTSSVAVGC
LAQDFLPDSITFSWKYKNNSDISSTRGFPSVLRGGKYAATSQVLLPSKDVMQGTDEHVVC
KVQHPNGNKEKNVPLPVIAELPPKVSVFVPPRDGFFGNPRSKSKLICQATGFSPRQIQVS
WLREGKQVGSGVTTDQVQAEAKESGPTTYKVTSTLTIKESDWLSQSMFTCRVDHRGLTFQ
QNASSMCVPDQDTAIRVFAIPPSFASIFLTKSTKLTCLVTDLTTYDSVTISWTRQNGEAV
KTHTNISESHPNATFSAVGEASICEDDWNSGERFTCTVTHTDLPSPLKQTISRPKGVALH
RPDVYLLPPAREQLNLRESATITCLVTGFSPADVFVQWMQRGQPLSPEKYVTSAPMPEPQ
APGRYFAHSILTVSEEEWNTGETYTCVVAHEALPNRVTERTVDKSTEGEVSADEEGFENL

WATASTFIVLFLLSLFYSTTVTLFKVK

Figure 64B
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| agacacctct geecteacea lgageetetg geageccectg gtectgglge tcctggtgct
61 gggetgetge tilgetgece ccagacageg ceagtecace cttgtgetet tceetggaga
121 cctgagaacc aatctcaccg acaggeaget ggeagaggaa tacctgtacc getatggtta
181 cacteggptg geagagatge gtggagagic gaaarcictg gggecetgege tgetgetiet
241 ccagaagceaa ctgteeelge cegagacegg tgagetggat agegecacge tgaaggccat
301 gegaacceca cggtgegggg teccagacct gggeagarte caaacctitg agggcgacct
361 caagtggeac caccacaaca tcacctattg gatccaaaac tactcggaag acttgeecgeg
421 ggeggtgatt gacgacgect tigecegege cltcgeactg tggagegegg tgacgeegct
481 caccttcact cgegtgtaca gecgggacge agacategtc atccagittg gigtcgegga
541 geacggagac ggglateect tcgacgggaa ggacgggcte ctggeacacg cetttectee
601 tggeecegge attcagggag acgeccattt cgacgatgac gagttgtggt ccctgpacaa
661 gggcgicgtg gttccaactc ggrttggaaa cgcagatgge geggectgee actteeectt
721 catcticgag ggcegeteet actetgectg caccaccgac ggtegetceg acggetigec
781 cggtgeagt accacggeea actacgacac cgacgacegg tttggcttet geeccagega
841 gagactctac acccaggacg geaatgetga tgggaaacce tgceagttte caticatett
901 ccaaggccaa tectacteeg cctgeaccac ggacggtege tecgacgget accgctgptg
961 cgecaccace gecaactacg accgggacaa getettegge ttetgecega ceegapetga
1021 ctegacggtg atgggppgea actcggeggg ggageigtge gleticcect teactitect
1081 gggtaaggag tactcgacct gtaccagega gggeegegga gatgggegee tetggtgege
1141 taccaccteg aacittgaca gegacaagaa gtgggactte tgceeggace aaggatacag
1201 tngttecte gtggeggege atgagttcgg ceacgegetg ggcttagatc attectcagt
1261 geeggaggeg cleatgtace ctatgtaceg cttcactgag gggecceeet tgcataagpa
1321 cgacgtgaat ggeatcegge acctetatgg tectegeect gaacctgage cacggectec
1381 aaccaccacc acaccgeage ccacggetee ceegacggte tgececaceg gacceeccac
1441 tgtccaccee tcagagegee ceacagetgg cceecacaggt ceccccteag ctggecceac
1501 aggtceeccc actgetggee ctctacgge cactactgtg cctttpagtc cggtggacea
1561 tgectgeaac gtgaacatct tcgacgecat cgeggagatt gggaaccage tgtatttgtt
1621 caaggatggg aagtactgge gattctetga gggeagggeg agecggeege agggeecctt
1681 ccttatcgee gacaagtgge cegegetgee cegeaagetg gacteggtct ttgaggageg
1741 getetecaag aagettttet tettetotgg gcgcecaggte tggglgtaca caggegegte
1801 ggrgciggge cegaggcgte tggacaaget gggectggpa geegacgtpg cccaggtgac
1861 cggggeecte cggagtggea gggggaagat getgetgtte agecgggcpoc gectetggag
1921 gttcgacgig aaggegeaga tggtggatee coggagegee agcgagptgg accggatgtt
1981 cccegpggtg cetitggaca cgeacgacgt cttccagtac cgagagaaag cctattictg
2041 ccaggaccg ttctactgge gegtgagtte ccggagtgag ttgaaccagg tggaccaagt
2101 ggactacgtg acctatgaca tectgeagtg ccctgaggac tagggetece gtectgettt
2161 ggcagtgeca tglaaatcee cactgggace aacectgggg aaggagccag ttigceggat
2221 acaaactggt attctgtict ggaggaaagg gaggagtgea ggtggactgp gecctetctt
2281 ctcacctilg titittgttg gagtgtitct aataaacltg gattctctaa cctttaaaaa
234] aaaaaaaaaa aaaaaaaaaa 2aaaaaanaa aaaaadaaaa aaaaaaa

Figure 65A
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MSLWQPLVLVLLVLGCCFAAPRQRQSTLVLFPGDLRTNLTDRQLAEEYLYRYGYTRVAEMR
GESKSLGPALLLLQKQLSLPETGELDSATLKAMRTPRCGVPDLGRFQTFEGDLKWHHHNITY
WIQNYSEDLPRAVIDDAFARAFALWSAVTPLTFTRVYSRDADIVIQFGVAEHGDGYPFDGKD
GLLAHAFPPGPGIQGDAHFDDDELWSLGKGVVVPTRFGNADGAACHFPFIFEGRSYSACTTD
GRSDGLPWCSTTANYDTDDRFGFCPSERLYTQDGNADGKPCQFPFIFQGQSYSACTTDGRSD
GYRWCATTANYDRDKLFGFCPTRADSTVMGGNSAGELCVFPFTFLGKEYSTCTSEGRGDGR
LWCATTSNFDSDKKWGFCPDQGYSLFLVAAHEFGHALGLDHSSVPEALMYPMYRFTEGPPL
HKDDVNGIRHLYGPRPEPEPRPPTTTTPQPTAPPTVCPTGPPTVHPSERPTAGPTGPPSAGPTGP
PTAGPSTATTVPLSPVDDACNVNIFDAIAEIGNQLYLFKDGKYWRFSEGRGSRPQGPFLIADK
WPALPRKLDSVFEERLSKKLFFFSGRQVWVYTGASVLGPRRLDKLGLGADVAQVTGALRSG
RGKMLLFSGRRLWRFDVKAQMVDPRSASEVDRMFPGVPLDTHDVFQYREKAYFCQDRFYW
RVSSRSELNQVDQVGYVTYDILQCPED

Figure 65B
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| cacagagcce gggecgeagg caccteeteg ccagetettc cgelectele acageegeca
61 gaccegeelg ctgageccea tggeeegege tgetetetee geegeececa geaatceceg
121 getectgega giggeactge tgeteetget cetgptagee getggeegae gopcageagg
181 agegtecgty gecactgaac tgegetgeea gtgcltgeag accctgeagg gaattcacce
241 caagaacatc caaagtgtga acgtgaagtc ceceggacce cactgegece aaaccgaagt
301 catagccaca ctcaagaatg ggeggaaage ttgectcaat cctgeatcec ccatagttaa
361 gaaaatcatc gaaaagatge tgancaglga caaatccaac tgaccagaag ggaggaggaa
421 getcactggt gperglicct gaaggaggec cigeecttat aggaacagaa gaggaaagag
481 agacacagct gcagaggeca cetggattpt gectaatgtg ttgageate gettaggaga
541 agtcticat ttaittattt attcattapt titgaagatt ctatgtiaat attitaggtg
601 taaaataatt aagggtatga ttaactctac ctgcacactg tcctattata ttcattettt
661 ttgaaatgic aaccccaagt tagticaatc tggatteata tttaatttga aggtagaatg
721 ttttcaaatg ttctccagte attatgitaa tatitctgag gagectgcaa catgecagec
781 actgigatag aggetggegp atccaagcaa atggecaatg agatcattgt gaaggeaggg
84| gaatgtatgt gcacatctyt tttgtaactg titagatgaa tgtcagtigt tatttattga
901 aatgatttca cagtgtgtgg tcaacatttc tcatgttgaa actitaagaa ctaaaatgtt
961 ctanatatcc ctiggacalt ttatgtcttt ctigtaagge atactgectt gtttaatggt
1021 agttttacag tgittctgge ttagaacaaa ggggcttaat tattgatptt ticatagaga
1081 atataaaaat aaagcactta tag

Figure 66A
MARAALSAAPSNPRLLRVALLLLLLVAAGRRAAGASVATELRCQCLQTLQGIHPKNIQSVNV

KSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSN

Figure 66B
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CTATAGAAGAGCTATGACGTCGCATGCACGCGTACGTAAGCTCGGAATTCGGCTCGAGG
C
TTCTCGCACAGCTTCCCGACGCGTCTGCTGAGCCCCATGGCCCACGCCACGCTICTCCGCC
GCCCCCAGCAATCCCCGGCTCCTGCGGGTGGCGCTGCTGCTCCTGCTCCTGGTGGCCGLC
AGCCGGCGCGCAGCAGGAGCGTCCGTGGTCACTGAACTGCGCTGCCAGTGCTTGCAGAC
A
CTGCAGGGAATTCACCTCAAGAACATCCAAAGTGTGAATGTTAGGTCCCCCGGACCCCA
C
TGCGCCCAAACCGAAGTCATAGCCACACTCAAGAATGGGAAGAAAGCTTGTCTCAACCC
C
GCATCCCCCATGGTTCAGAAAATCATCGAAAAGATACTGAACAAGGGGAGCACCAACTG
A
CAGGAGAGAAGTAAGAAGCTTATCAGCGTATCATTGACACTTCCTGCAGGGTGGTCCCT
G
CCCTTACCAGAGCTGAAAATGAAAAAGAGAACAGCAGCTTTCTAGGGACAGCTGGAAAG
G
ACTTAATGTGTTTGACTATTTCTTACGAGGGTTCTACTTATTTATGTATTTATTTTTGAA
AGCTTGTATTTTAATATTTTACATGCTGTTATTTAAAGATGTGAGTGTGTTTCATCAAAC
ATAGCTCAGTCCTGATTATTTAATTGGAATATGATGGGTTTTAAATGTGTCATTAAACTA
ATATTTAGTGGGAGACCATAATGTGTCAGCCACCTTGATAAATGACAGGGTGGGGAACT
G
GAGOGTGGGGGGATTGAAATGCAAGCAATTAGTGGATCACTGTTAGGGTAAGGGAATGT
A
TGTACACATCTATTTTTTATACTTTTTTTTTAAAAAAAAAATGTCAGTTGTTATTTATTC
AAATTATCTCACATTATGTGTTCAACATTTTTATGCTGAAGTTTCCCTTAGACATTTTAT
GTCTTGCTTGTAGGGCATAATGCCTTGTTTAATGTCCATTCTGCAGCGTTTCTCTTTCCC
TTGGAAAAGAGAATTTATCATTACTGTTACATTTGTACAAATGACATGATAATAAAAGTT
TTATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGG

Figure 67A

MAHATLSAAPSNPRLLRVALLLLLLVAASRRAAGASVVTELRCQCLQTLQGIHLKNIQSVNV
RSPGPHCAQTEVIATLKNGKKACLNPASPMVQKIIEKILNKGSTN

Figure 678
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1 accaaacctc ttcgaggceac aaggcacaac aggetgetet gggattctct tcagecaate

61 ttcattgctc aagtgictga agcagecatg geagaagtac ctgagetcge cagtgaaatg
121 atggcttatt acagtggcaa tgaggatgac ttgttctitg aageigalgg ccctaaacag
181 atgaagtgct ccttccagga cctggaccte tgeectetgg atggeggceat ccagetacga
241 atctcegacc accactacag caagggcttc aggeaggeceg cglcagtigt tgtgpeeatg
301 gacaagctga ggaagatgct ggttcectge ccacagacct teccaggagaa tgacctgage
361 accttettte ccttcatett tgaagaagaa cctateitct tcgacacatg ggataacpag

421 genatgtge acgatgeace tgtacgatca ctgaactgea cgetccggga cicacageaa
481 aaaagcttgg tgatgtctgg tccatatgaa ctgaaagete teccaccteca gggacagpat
541 atggagcaac aagtgglgtt ctccatgtee titgtacaag gagaagaaag taatgacaaa
601 atacctgtgg cctigggeet caaggaaaag aatctgtacc tgtectgegt gtigaaagat
661 gataagceca ctctacaget ggagagtgta gatcccaaaa attacccaaa gaagaagatg
721 gaaaagcgat ttgtcttcaa caagatagaa atcaataaca agetggaatt tgagictgee
781 cagticceea actggtacat cageaccict caagcagaaa acatgeccgt ctteclgggea
841 gggaccaaag geggecagga tataactgac ttcaccatge aatttgtgtc ttcctaaaga
901 gagctgtacc cagagagtcc tgtgetgaat gtggactcaa tcectaggge tggcagaaag
961 gpaacaguaa ggttttigag tacggetata gectggactt tectgitgte tacaccaatg
1021 cccaactgec tgecttaggg tagtgetaag aggatctect gtecatcage caggacagte
1081 agctctetee titcagggee aatccccage cettttgttg agecaggect ctctcaccic
1141 tcctactcac ttaaageeeg cctgacagaa accacggeca catitggtte taagaaacec
1201 tetgtcatte getcccacat tetgatgage aaccgettec ctatttattt atttatttgt

1261 ttgtitgttt tattcattgg tctaatttat tcaaaggggp caagaagtag cagigicigt
1321 aaaagagcct agttittaat agctatggaa tcaattcaat ttggactggt gtgetetett
1381 taaatcaagt cctitaatta agactgaaaa tatataagct cagattattt aaatgggaat
1441 atttataaat gagcaaatat catactgttc aatggtictg aaataaactt cactgaag

Figure 68A

MAEVPELASEMMAY YSGNEDDLFFEADGPKQMKCSFQDLDLCPLDGGIQLRISDHHYSKGF
RQAASVVVAMDKLRKMLVPCPQTFQENDLSTFFPFIFEEEPIFFDTWDNEAYVHDAPVRSLN
CTLRDSQQKSLVMSGPYELKALHLQGQDMEQQVVFSMSFVQGEESNDKIPVALGLKEKNLY
LSCVLKDDKPTLQLESVDPKNYPKKKMEKRFVFNKIEINNKLEFESAQFPNWYISTSQAENMP

VFLGGTKGGQDITDFTMQFVSS

Figure 68B
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1 gtcaggttca tggltacgaa getgetgace ceaggateee agecegtgge agagaagege
61 gtctetgaca geecccacce ctecccactg ceagatectt attggetetg agittcaggg
121 gtgggaccce agetggaggt tataaaacag ctcaatcggg gagtacaace tieggtttet
181 cttcggpgaa agctgctitc agegeacacg ggaagatate agaaacatce taggatcagg
241 acaccceaga tettctcaac tggaaccacg aaggetgttt cttccacaca geactttgat
301 ctecatttaa geaggeacct ctglectgeg ttecggaget gegticecga tggteetect
361 ttggeteacg ctgetectga tegeectgee ctgtetectg caaacgaagg aagatccaaa
421 cccaccaate acgaacctaa ggatgaaage aaaggctcag cagttgacct gggaccttaa
481 cagaaatgtg accgatatcg agtgtptiaa agacgcegac tatictatge cggeagtgaa
541 caatagctat tgccagitig gageaattic cttatgtgaa glgaccaact acaccgiceg
601 agtggecaac ccaccattct ccacgiggat cctettecct gagaacagtg ggaagecttg
661 ggcaggtgcg gagaatctga cctgetggat teatgacgtg gatttcttga getgeagetg
721 ggeggtagge cegggggece cegeggacgt ceagtacgac ctglactiga acgiigecaa
781 caggcegtcaa cagtacgagt gtettcacta caaaacggat getcagggaa cacgtatcgg
841 gtgtcgittc gatgacatct clcgactcte cageggtict caaagticee acatcctggt
901 geggpgceagg agegeagecet teggtatece ctgcacagat aagtttgteg tettticaca
961 gattgagata ttaactccac ccaacatgac tgcaaagtgt aataagacac attcctitat
1021 geactggaaa atgagaagtc atticaatcg caaatttcge tatgagcettc agatacaaaa
1081 gagaatgcag cctgtaatca cagaacaggt cagagacaga acctccttce agctactcaa
1141 tectggaacg tacacagtac aaataagage ccgggaaaga gigtatgaat tettgagege
1201 ctggagcacc ceccageget tegagtgega ccaggaggag ggegeaaaca cacgtgectg
1261 geggacgteg ctgetgateg cgetggpgac getgetggee ctggtetgtg tottogtgat
1321 ctgcagaagg tatctggtga tgeagagact citicccege atcecteaca tgaaagacee
1381 catcggtgac agcttccaaa acgacaaget ggtggtetgg gaggegggca aagecggect
1441 ggaggagtgt ctggtgactg aagtacaggt cgtgeagaaa acttgagact ggagticagg
1501 gettgtgggg gictgectea atcteectgg cegggecagg cgectgeaca gactggctge
1561 tggacctgeg cacgrageee aggaatggac aticctaacg gelggleggec atgggagatg
1621 cctgtgtaat ticgtcecgaa getgecagga agaagaacag aactttgtgt gtttatitca
1681 tgataaagty attittttit ttrtaaccca 1aaaaaaaaa aaaaaa

Figure 69A

MVLLWLTLLLIALPCLLQTKEDPNPPITNLRMKAKAQQLTWDLNRNVTDIECYKDADYSMP
AVNNSYCQFGAISLCEVTNYTVRVANPPFSTWILFPENSGKPWAGAENLTCWIHDVDFLSCS
WAVGPGAPADVQYDLYLNVANRRQQYECLHY KTDAQGTRIGCRFDDISRLSSGSQSSHILVR
GRSAAFGIPCTDKFVVFSQIEILTPPNMTAKCNK THSFMHWKMRSHFNRKFRYELQIQKRMQ
PVITEQVRDRTSFQLLNPGTYTVQIRARERVYEFLSAWSTPQRFECDQEEGANTRA WRTSLLI
ALGTLLALVCVFVICRRYLVMQRLFPRIPHMKDPIGDSFQNDKLVVWEAGKAGLEECLVTEV
QVVQKT

Figure 69B
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| gggaggagag naaagcecatg gecgacaagg tectgaappa gaagapaaag ctgittatcc
61 gttccatggg tgaaggtaca ataaatgget tactggatga attattacag acaagggtec
121 1gaacaagga agagatggag aaagtaaaac gtgaaaatge tacagttatg gataagacce
181 gagclitgat tgactceglt attccgaaag gggeacagge atgecaaatt tgeatcacat
241 acatttgtga agaagacagt lacctggeag ggacgetggg actctcagea getectcagg
301 cagtgeagga caacccaget algeecacat cctecaggete agaagggaat gtcaagettt
361 geteectaga agaagcteaa aggatatgga aacaaaagtc ggcagagatt tatccaataa
421 tggacaagtc aageegeaca cgicttgete teattatctg caatgaagaa tttgacagta
481 ttectagaag aactggagct gagpttgaca tcacaggeat gacaatgetg clacaaaatc
541 tgggptacag cgtagatgtg aaaaaaaatc teactgetic ggacatgact acagagetgg
601 aggcatitge acaccgecca gageacaaga cetctgacag cacgtiectg glgiicatgt
661 ctcatggat tcgggaapgc atttgtggga agaaacacte tgageaagte ccagatatac
721 tacaactcaa tgcaatcitt aacatgttga ataccaagaa ctgeccaagt ttgaaggaca
781 aaccgaaggt gatcatcatc caggectgee gtggtgacag cectggtgtg gtgiggttta
841 aagaticagt aggagttict ggaaacclat ctttaccaac tacagaagag tttgaggatg
901 atgctattaa gaaagcecac atagagaagg attitatcge fttctgetet tecacaccag
961 ataatgtitc ttggagacat cccacaatgg getctgtttt tattggaaga ctealtgaac
1021 atatgcaaga atatgectgt tcctgtgatg tggaggaaat tticcgcaag gttcgatttt
1081 catttgagea gecagatggt agagegeaga tgeccaceac 1gaaagagtg actitgacaa
1141 gatgtttcta cctettecca ggacattaaa ataaggaaac tgtatgaatg tctgtgegca
1201 ggaagigaag agatcciict gtaaaggttt tiggaattat gtetgetgaa taataaactt
1261 ttttgaaata ataaatctgg tagaaaaatg aaaaaaaaaa a

Figure 70A

MADKVLKEKRKLFIRSMGEGTINGLLDELLQTRVLNKEEMEKVKRENATVMDKTRALIDSVI
PKGAQACQICITYICEEDSYLAGTLGLSAAPQAVQDNPAMPTSSGSEGNVKLCSLEEAQRIWK
QKSAEIYPIMDKSSRTRLALIICNEEFDSIPRRTGAEVDITGMTMLLQNLGYSVDVKKNLTASD
MTTELEAFAHRPEHKTSDSTFLVFMSHGIREGICGKKHSEQVPDILQLNAIFNMLNTKNCPSL
KDKPKYIHIQACRGDSPGYVWFKDSVGVSGNLSLPTTEEFEDDAIKKAHIEKDFIAFCSSTPDN
VSWRHPTMGSVFIGRLIEHMQEYACSCDVEEIFRKVRFSFEQPDGRAQMPTTERVTLTRCFYL

FPGH

Figure 70B
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I gagpgcpcca tgaggagecet gtgetgegee ceacteetge tectettget getgeegeeg
61 ctgetgcetea cgeeeegege tggggacgce geegtgatea ceggpgcttg tgacaaggac
121 tcccaatgtg gtggaggeat gtgctgtgct gteagtatet ggptcaagag cataaggatt
181 1gcacaccta tgggeaaact gggagacape tgecatecac (gactcgtaa agticcatit
241 tigggcgpa ggatgeatea cacttgecca tgtetgecag gettggcctg titacggact
301 tcatttaacc gatttatttg titageccaa aagtaatcge (ctggagtag aaaccaaatg
361 tgaatageca catcttacet gtaaagictt actigtgatt gtgccaaaca aaaaatgtgce
421 cagaaagaaa tgetctiget tectcaactt tecaagtaac atttttatet ttgattigta
48] aatgattitt ttttttittt ttatcgaaag agaatittac ttttggatag aaatatgaag
541 tgtaaggcat tatgpaactg gitctattt cectghtgt gtutgpitt gatttggett
601 tttcttaaa tgtcaaaaac gtacccatlt tcacaaaaat gaggaaaata agaatttgat
661 attttgitag aaaaactttt ttittititt ctcaccacce caagccccat ttgtgeectg
721 ccgeacaaat acacctacag ctittggice crigectctt ccaccteaaa gaatticaag
781 getcttacct tacttiattt ttgtccattt ctettecete ctettgeatt ttaaagtgga
841 gggttigtet ctitgagttt gatggcagaa teactgatgg gaalccaget tittgetgge
901 atttaaatag tgaaaagagt gtatatgtga acttgacact ccaaactect gtcatggeac
961 ggaagctagg agtgctgetg gacccttect aaacctgtea clcaagagga cttcagetet
1021 getgttggge tgptatgtgg acagaaggaa tggaaageca aattaattta gtecagatit
1081 ctaggttigg gttttictaa aaataaaaga ttacatitac ftcttttact ttttataaag
1141 ttttttttee ttagtetect acttagagat attctagaaa atgtcacttg aagaggaagt
1201 atmattua atctggeaca acactaaita ccattttiaa ageggtatta agttgtaatt
1261 taaaccttgt ttgtaactga aaggicgalt gtaatggatt geeptttgta cetgtatcag
1321 tattgetgtg taaaaattct glatcagaat aataacagta ctgtatatca tttgatitat
1381 tttaatatta tatccitatt ittgtc

Figure 71A
MRSLCCAPLLLLLLLPPLLLTPRAGDAAVITGACDKDSQCGGGMCCAVSIWVKSIRICTPMG

KLGDSCHPLTRKYPFFGRRMHHTCPCLPGLACLRTSFNRFICLAQK

Figure 71B

107/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

ATAATACCTACCTTGCAGGACCACGACAGGATTAAGTGAGGAAAAACCCCCATGAGAGT
GTTTTGCCATTGTCAAGTGAGCCTGAGGGAGGCTGAGGGGGGATCAGGCTGTATCATGC
CCCCGAGGACAAACTTTCCAGTTTACCCTGCTCCCTCTCTCTGTCCCTAGGCTGCCCCAGG
CCCTGTGCAGACACACCAGGCCCTCAGCCGCAGCCCATGGACCTGCGGGTGGGCCAGCG
GCCCCCAGTGGAGCCCCCACCAGAGCCCACATTGCTGGCCCTGCAGCGTCCCCAGCGCCT
GCACCACCACCTCTTCCTAGCAGGCCTGCAGCAGCAGCGCTCGGTGGAGCCCATGAGGC
TCTCCATGGACACGCCGATGCCCGAGTTGCAGGTGGGACCCCAGGAACAAGAGCTGCGG
CAGCTTCTCCACAAGGACAAGAGCAAGCGAAGTGCTGTAGCCAGCAGCGTGGTCAAGCA
GAAGCTAGCGGAGGTGATTCTGAAAAAACAGCAGGCGGCCCTAGAAAGAACAGTCCATC
CCAACAGCCCCGGCATTCCCTACAGAACCCTGGAGCCCCTGGAGACGGAAGGAGCCACC
CGCTCCATGCTCAGCAGCTTTTTGCCTCCTGTTCCCAGCCTGCCCAGTGACCCCCCAGAGC
ACTTCCCTCTGCGCAAGACAGTCTCTGAGCCCAACCTGAAGCTGCGCTATAAGCCCAAGA
AGTCCCTGGAGCGGAGGAAGAATCCACTGCTCCGAAAGGAGAGTGCGCCCCCCAGCCTC
CGGCGGCGGCCCGCAGAGACCCTCGGAGACTCCTCCCCAAGTAGTAGCAGCACGCCCGC
ATCAGGGTGCAGCTCCCCCAATGACAGCGAGCACGGCCCCAATCCCATCCTGGGCTCGG
AGGCGCTCTTGGGCCAGCGGCTGCGGCTGCAGGAGACTTCTGTGGCCCCGTTCGCCTTGC
CGACAGTGTCCTTGCTGCCCGCAATCACTCTGGGGCTGCCCGCCCCTGCCAGGGCTGACA
GTGACCGCAGGACCCATCCGACTCTGGGCCCTCGGGGGCCAATCCTGGGGAGCCCCCAC
ACTCCCCTCTTCCTGCCCCATGGCTTGGAGCCCGAGGCTGGGGGCACCTTGCCCTCTCGC
CTGCAGCCCATTCTCCTCCTGGACCCCTCAGGCTCTCATGCCCCGCTGCTGACTGTGCCCG
GGCTTGGGCCCTTGCCCTTCCACTTTGCCCAGTCCTTAATGACCACCGAGCGGCTCTCTGG
GTCAGGCCTCCACTGGCCACTGAGCCGGACTCGCTCAGAGCCCCTGCCCCCCAGTGCCAC
CGCTCCCCCACCGCCGGGCCCCATGCAGCCCCGCCTGGAGCAGCTCAAAACTCACGTCCA
GGTGATCAAGAGGTCAGCCAAGCCGAGTGAGAAGCCCCGGCTGCGGCAGATACCCTCGG
CTGAAGACCTGGAGACAGATGGCGGGGGACCGGGCCAGGTGGTGGACGATGGCCTGGA
GCACAGGGAGCTGGGCCATGGGCAGCCTGAGGCCAGAGGCCCCGCTCCTCTCCAGCAGC
ACCCTCAGGTGTTGCTCTGGGAACAGCAGCGACTGGCTGGGCGGCTCCCCCGGGGCAGC
ACCGGGGACACTGTGCTGCTTCCTCTGGCCCAGGGTGGGCACCGGCCTCTGTCCCGGGCT
CAGTCTTCCCCAGCCGCACCTGCCTCACTGTCAGCCCCAGAGCCTGCCAGCCAGGCCCGA
GTCCTCTCCAGCTCAGAGACCCCTGCCAGGACCCTGCCCTTCACCACAGGGCTGATCTAT
GACTCGGTCATGCTGAAGCACCAGTGCTCCTGCGGTGACAACAGCAGGCACCCGGAGCA
CGCCGGCCGCATCCAGAGCATCTGGTCCCGGCTGCAGGAGCGGGGGCTCCGGAGCCAGT
GTGAGTGTCTCCGAGGCCGGAAGGCCTCCCTGGAAGAGCTGCAGTCGGTCCACTCTGAG
CGGCACGTGCTCCTCTACGGCACCAACCCGCTCAGCCGCCTCAAACTGGACAACGGGAA
GCTGGCAGGGCTCCTGGCACAGCGGATGTTTGTGATGCTGCCCTGTGGTGGGGTTGGGGT
GGACACTGACACCATCTGGAATGAGCTTCATTCCTCCAATGCAGCCCGCTGGGCCGCTGG
CAGTGTCACTGACCTCGCCTTCAAAGTGGCTTCTCGTGAGCTAAAGAATGGTTTCGCTGT
GGTGCGGCCCCCAGGACACCATGCAGATCATTCAACAGCCATGGGCTTCTGCTTCTTCAA
CTCAGTGGCCATCGCCTGCCGGCAGCTGCAACAGCAGAGCAAGGCCAGCAAGATCCTCA
TTGTAGACTGGGACGTGCACCATGGCAACGGCACCCAGCAAACCTTCTACCAAGACCCC
AGTGTGCTCTACATCTCCCTGCATCGCCATGACGACGGCAACTTCTTCCCGGGGAGTGGG
GCTGTGGATGAGGTAGGGGCTGGCAGCGGTGAGGGCTTCAATGTCAATGTGGCCTGGGC
TGGAGGTCTGGACCCCCCCATGGGGGATCCTGAGTACCTGGCTGCTTTCAGGATAGTCGT
GATGCCCATCGCCCGAGAGTTCTCTCCAGACCTAGTCCTGGTGTCTGCTGGATTTGATGC
TGCTGAGGGTCACCCGGCCCCACTGGGTGGCTACCATGTTTCTGCCAAATGTTTTGGATA
CATGACGCAGCAACTGATGAACCTGGCAGGAGGCGCAGTGGTGCTGGCCTTGGAGGGTG
GCCATGACCTCACAGCCATCTGTGACGCCTCTGAGGCCTGTGTGGCTGCTCTTCTGGGTA
ACAGGGTGCGATCCCCTTTCAGAAGAAGGCTGGAAACAGAAACCCAACCTCAATGCCATC
CGCTCTCTGGAGGCCGTGATCCGGGTGCACAGTAAATACTGGG

Figure 72A
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GCTGCATGCAGCGCCTGGCCTCCTGTCCAGACTCCTGGGTGCCTAGAGTGCCAGGGGCTG
ACAAAGAAGAAGTGGAGGCAGTGACCGCACTGGCGTCCCTCTCTGTGGGCATCCTGGCT
GAAGATAGGCCCTCGGAGCAGCTGGTGGAGGAGGAAGAACCTATGAATCTCTAAGGCTC
TGGAACCATCTGCCCGCCCACCATGCCCTTGGGACCTGGTTCTCTTCTAACCCCTGGCAA
TAGCCCCCATTCCTGGGTCTTTAGAGATCCTGTGGGCAAGTAGTTGGAACCAGAGAACAG
CCTGCCTGCTTTGACAGTTATCCCAGGGAGCGTGAGAAAATCCCTGGGTCTAGAATGGGA
ACTGGAGAGGACCCTGAGAGGAGACGGGCTGGGCGGCGACCCCCACAGGGCTCTCGAG
AACAGATTCTCCCCTCCAGTATGGGCCCTGGCTGTGGCCCCCATTCCTCAGGACTGCACA
GAGGAGGACTGGCTCCGGCTCCGTCGGGCTCACCCTTAACCACTATTCCTGGCTCTGCAA
ACCCCAGACTTTGCACACAGCCCCAGGCTCCACACAGAAATGTGAACTTGGCCTCAGAC
AGGCTGGCCCTTCCTAGGCTCTAGGGGCTAGGGGGGAGTGGGGAGCCAAGAGGTCCCAT
ATTCCTGAGTGCAGGGGTAGTCCCTCTCACCTGCTTCCTCAGACGACTCTGGAAGCTTCC
CTCTACCACCGGGCACTGAGACGAAGCTCCCTGACAGCCGAGACTGGCAGCCCTCCATCT
GGTCCGTACCCTCGCCAGAGGCCCCCCTACATCAACCTCCTGGCGATGCCCTGGTGGAGC
AGATGGGTGCTCTGGGAGTCCTGTGCTTCCTGATCCAATGGTGCCAAACCCTTCATCTCC
CCCAGAAGCGCAGCATACCCCTGGGACCCCTCGGCCACTGCCCACTCGGGGAGCCTTCTC
TGTTTCTGGGGCCTCCCCCACCATAGCTCTGATTCCCACCCCACATAGGAATAGCCTGAC
TGAGGGGGAAGGGGTGGGAGAGAAGATACAGACATGGAGGAGGGGAGGCTGCTCTGGC
AAAGTCTTCAAGGCTTTTGGGGGTCCAGGCCTGGGGTCAAGAAGGAAAATGTGTGTGAG
CATGTGTGTGAGTGAGGCGTGTGTGTGAGCGTGTGTGTGAGTGAGGCGTGTGTGTGTGTC
TTTCCTAGGACCCACCATACCCTGTGTATGTATGCATGTTTTTGTAAAAAGGAAGAAAAT
GGAAAAAAATCTGAACAATAAATGTTTTATTTGCTTTAAAAAAAAAAAAAAAAA

Figure 72A (continued)

MDLRYGQRPPVEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVEPMRLSMDTPMPELQVGPQ
EQELRQLLHKDKSKRSAVASSVVKQKLAEVILKKQQAALERTVHPNSPGIPYRTLEPLETEGA
TRSMLSSFLPPVPSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERRKNPLLRKESAPPSLRRRP
AETLGDSSPSSSSTPASGCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAPFALPTVSLLPAITL
GLPAPARADSDRRTHPTLGPRGPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLDPSGSHAPL
LTVPGLGPLPFHFAQSLMTTERLSGSGLHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKTHV
QVIKRSAKPSEKPRLRQIPSAEDLETDGGGPGQVVDDGLEHRELGHGQPEARGPAPLQQHPQ
VLLWEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSRAQSSPAAPASLSAPEPASQARVLSSSE
TPARTLPFTTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIWSRLQERGLRSQCECLRGRKAS
LEELQSVHSERHVLLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCGGVGVDTDTIWNELHS
SNAARWAAGSVTDLAFKVASRELKNGFAVVRPPGHHADHSTAMGFCFFNSVAIACRQLQQ
QSKASKILIVDWDVHHGNGTQQTFYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGSGEGFN
VNVAWAGGLDPPMGDPEYLAAFRIVVMPIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA
KCFGYMTQQLMNLAGGAVVLALEGGHDLTAICDASEACVAALLGNRVDPLSEEG WKQK PN
LNAIRSLEAVIRVHSKYWGCMQRLASCPDSWVPRVPGADKEEVEAVTALASLSVGILAEDRP
SEQLVEEEEPMNL

Figure 72B
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AGGAAACGGTTTATTAGGAGGGAGTGGTGGAGCTGGGCCAGGCAGGAAGACGCTGGAA
TAAGAAACATTTTTGCTCCAGCCCCCATCCCAGTCCCGGGAGGCTGCCGCGCCAGCTGCG
CCGAGCGAGCCCCTCCCCGGCTCCAGCCCGGTCCGGGGCCGCGCCGGACCCCAGCCCGE
CGTCCAGCGCTGGCGGTGCAACTGCGGCCGCGCGGTGGAGGGGAGGTGGCCCCGGTCCG
CCGAAGGCTAGCGCCCCGCCACCCGCAGAGCGGGCCCAGAGGGACCATGACCTTGGGCT
CCCCCAGGAAAGGCCTTCTGATGCTGCTGATGGCCTTGGTGACCCAGGGAGACCCTGTGA
AGCCGTCTCGGGGCCCGCTGGTGACCTGCACGTGTGAGAGCCCACATTGCAAGGGGCCT
ACCTGCCGGGGGGCCTGGTGCACAGTAGTGCTGGTGCGGGAGGAGGGGAGGCACCCCCA
GGAACATCGGGGCTGCGGGAACTTGCACAGGGAGCTCTGCAGGGGGCGCCCCACCGAGT
TCGTCAACCACTACTGCTGCGACAGCCACCTCTGCAACCACAACGTGTCCCTGGTGCTGG
AGGCCACCCAACCTCCTTCGGAGCAGCCGGGAACAGATGGCCAGCTGGCCCTGATCCTG
GGCCCCGTGCTGGCCTTGCTGGCCCTGGTGGCCCTGGGTGTCCTGGGCCTGTGGCATGTC
CGACGGAGGCAGGAGAAGCAGCGTGGCCTGCACAGCGAGCTGGGAGAGTCCAGTCTCAT
CCTGAAAGCATCTGAGCAGGGCGACACGATGTTGGGGGACCTCCTGGACAGTGACTGCA
CCACAGGGACGTGGCTCAGGGCTCCCCTTCCTGGTGCAGAGGACAGTGGCACGGCAGGTT
GCCTTGGTGGAGTGTGTGGGAAAAGGCCGCTATGGCGAAGTGTGGCGGGGCTTGTGGCA
CGGTGAGAGTGTGGCCGTCAAGATCTTCTCCTCGAGGGATGAACAGTCCTGGTTCCGGGA
GACTGAGATCTATAACACAGTATTGCTCAGACACGACAACATCCTAGGCTTCATCGCCTC
AGACATGACCTCCCGCAACTCGAGCACGCAGCTGTGGCTCATCACGCACTACCACGAGC
ACGGCTCCCTCTACGACTTTCTGCAGAGACAGACGCTGGAGCCCCATCTGGCTCTGAGGC
TAGCTGTGTCCGCGGCATGCGGCCTGGCGCACCTGCACGTGGAGATCTTCGGTACACAGG
GCAAACCAGCCATTGCCCACCGCGACTTCAAGAGCCGCAATGTGCTGGTCAAGAGCAAC
CTGCAGTGTTGCATCGCCGACCTGGGCCTGGCTGTGATGCACTCACAGGGCAGCGATTAC
CTGGACATCGGCAACAACCCGAGAGTGGGCACCAAGCGGTACATGGCACCCGAGGTGCT
GGACGAGCAGATCCGCACGGACTGCTTTGAGTCCTACAAGTGGACTGACATCTGGGCCTT
TGGCCTGGTGCTGTGGGAGATTGCCCGCCGGACCATCGTGAATGGCATCGTGGAGGACT
ATAGACCACCCTTCTATGATGTGGTGCCCAATGACCCCAGCTTTGAGGACATGAAGAAG
GTGGTGTGTGTGGATCAGCAGACCCCCACCATCCCTAACCGGCTGGCTGCAGACCCGGTC
CTCTCAGGCCTAGCTCAGATGATGCGGGAGTGCTGGTACCCAAACCCCTCTGCCCGACTC
ACCGCGCTGCGGATCAAGAAGACACTACAAAAAATTAGCAACAGTCCAGAGAAGCCTAA
AGTGATTCAATAGCCCAGGAGCACCTGATTCCTTTCTGCCTGCAGGGGGCTGGGGGGGTG
GGGGGCAGTGGATGGTGCCCTATCTGGGTAGAGGTAGTGTGAGTGTGGTGTGTGCTGGG
GATGGGCAGCTGCGCCTGCCTGCTCGGCCCCCAGCCCACCCAGCCAAAAATACAGCTGG
GCTGAAACCTG

Figure 73A
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MTLGSPRKGLLMLLMALVTQGDPVKPSRGPLVTCTCESPHCKGPTCRGAWCTVVLVREEGR
HPQEHRGCGNLHRELCRGRPTEFVNHYCCDSHLCNHNVSLVLEATQPPSEQPGTDGQLALIL
GPVLALLALVALGVLGLWHVRRRQEKQRGLHSELGESSLILKASEQGDTMLGDLLDSDCTT
GSGSGLPFLVQRTVARQVALVECYGKGRYGEVWRGLWHGESVAVKIFSSRDEQSWFRETEI
YNTVLLRHDNILGFIASDMTSRNSSTQLWLITHYHEHGSLY DFLQRQTLEPHLALRLAVSAAC
GLAHLHVEIFGTQGKPAIAHRDFKSRNVLVKSNLQCCIADLGLAVMHSQGSDYLDIGNNPRYV
GTKRYMAPEVLDEQIRTDCFESYKWTDIWAFGLVLWEIARRTIVNGIVEDYRPPFYDVVPND
PSFEDMKKVVCVDQQTPTIPNRLAADPVLSGLAQMMRECWYPNPSARLTALRIKKTLQKISN

SPEKPKVIQ

Figure 738
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CGGAAACTTGGGGGAGTGCACAGAAGAACTTCGGGAGCGCACGCGGGACCAGGGACCA
GGCTGAGACTCGGGGCGCCAGTCCGGGCAGGGGCAGCGGGACGCGGCCGGAGATGCCC
TGTATCCAAGCCCAATATGGGACACCAGCACCGAGTCCGGGACCCCGTGACCACCTGGC
AAGCGACCCCCTGACCCCTGAGTTCATCAAGCCCACCATGGACCTGGCCAGCCCCGAGG
CAGCCCCCGCTGCCCCCACTGCCCTGCCCAGCTTCAGCACGTTCATGGACGGCTACACAG
GAGAGTTTGACACCTTCCTCTACCAGCTGCCAGGAACAGTCCAGCCATGCTCCTCAGCCT
CCTCCTCGGCCTCCTCCACATCCTCGTCCTCAGCCACCTCCCCTGCCTCTGCCTCCTTCAA
GTTCGAGGACTTCCAGGTGTACGGCTGCTACCCCGGCCCCCTGAGCGGCCCAGTGGATGA
GGCCCTGTCCTCCAGTGGCTCTGACTACTATGGCAGCCCCTGCTCGGCCCCGTCGCCCTC
CACGCCCAGCTTCCAGCCGCCCCAGCTCTCTCCCTGGGATGGCTCCTTCGGCCACTTCTCG
CCCAGCCAGACTTACGAAGGCCTGCGGGCATGGACAGAGCAGCTGCCCAAAGCCTCTGG
GCCCCCACAGCCTCCAGCCTTCTTTTCCTTCAGTCCTCCCACTGGCCCCAGCCCCAGCCTG
GCCCAGAGCCCCCTGAAGTTGTTCCCCTCACAGGCCACCCACCAGCTGGGGGAGGGAGA
GAGCTATTCCATGCCTACGGCCTTCCCAGGTTTGGCACCCACTTCTCCACACCTTGAGGG
CTCGGGGATACTGGATACACCCGTGACCTCAACCAAGGCCCGGAGCGGGGCCCCAGGTC
CAAGTGAAGGCCGCTGTGCTGTGTGTGGGGACAACGCTTCATGCCAGCATTATGGTGTCC
GCACATGTGAGGGCTGCAAGGGCTTCTTCAAGCGCACAGTGCAGAAAAACGCCAAGTAC
ATCTGCCTGGCTAACAAGGACTGCCCTGTGGACAAGAGGCGGCGAAACCGCTGCCAGTT
CTGCCGCTTCCAGAAGTGCCTGGCGGTGGGCATGGTGAAGGAAGTTGTCCGAACAGACA
GCCTGAAGGGGCGGCGGGGCCGGCTACCTTCAAAACCCAAGCAGCCCCCAGATGCCTCC
CCTGCCAATCTCCTCACTTCCCTGGTCCTTGCACACCTGGATTCAGGGCCCAGCACTGCC
AAACTGGACTACTCCAAGTTCCAGGAGCTGGTGCTGCCCCACTTTGGGAAGGAAGATGC
TGGGGATGTACAGCAGTTCTACGACCTGCTCTCCGGTTCTCTGGAGGTCATCCGAAAGTG
GGCGGAGAAGATCCCTGGCTTTGCTGAGCTGTCACCGGCTGACCAGGACCTGTTGCTGGA
GTCGGCCTTCCTGGAGCTCTTCATCCTCCGCCTGGCGTACAGGTCTAAGCCAGGCGAGGG
CAAGCTCATCTTCTGCTCAGGCCTGGTGCTACACCGGCTGCAGTGTGCCCGTGGCTTCGG
GGACTGGATTGACAGTATCCTGGCCTTCTCAAGGTCCCTGCACAGCTTGCTTGTCGATGT
CCCTGCCTTCGCCTGCCTCTCTGCCCTTGTCCTCATCACCGACCGGCATGGGCTGCAGGA
GCCGCGGCGGAGTGGAGGAGCTGCAGAACCGCATCGCCAGCTGCCTGAAGGAGCACGTGG
CAGCTGTGGCGGGCGAGCCCCAGCCAGCCAGCTGCCTGTCACGTCTGTTGGGCAAACTG
CCCGAGCTGCGGACCCTGTGCACCCAGGGCCTGCAGCGCATCTTCTACCTCAAGCTGGAG
GACTTGGTGCCCCCTCCACCCATCATTGACAAGATCTTCATGGACACGCTGCCCTTCTGA
CCCCTGCCTGGGAACACGTGTGCACATGCGCACTCTCATATGCCACCCCATGTGCCTTTA
GTCCACGGACCCCCAGAGCACCCCCAAGCCTGGGCTTGAGCTGCAGAATGACTCCACCTT
CTCACCTGCTCCAGGAGGTTTGCAGGGAGCTCAAGCCCTTGGGGAGGGGGATGCCTTCAT
GGGGGTGACCCCACGATTTGTCTTATCCCCCCCAGCCTGGCCCCGGCCTTTATGTTTTTTG
TAAGATAAACCGTTTTTAACACATAGCGCCGTGCTGTAAATAAGCCCAGTGCTGCTGTAA
ATACAGGAAGAAAGAGCTTGAGGTGGGAGCGGGGCTGGGAGGAAGGGATGGGCCCCGC
CTTCCTGGGCAGCCTTTCCAGCCTCCTGCCTGGCTCTCTCTTCCTACCCTCCTTCCACATGT
ACATAAACTGTCACTCTAGGAAGAAGACAAATGACAGATTCTGACATTTATATTTGTGTA
TTTTCCTGGATTTATAGTATGTGACTTTTCTGATTAATATATTTAATATATTGAATAAAAA
ATAGACATGTAGTTG

Figure 74A (continued)
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MPCIQAQYGTPAPSPGPRDHLASDPLTPEFIKPTMDLASPEAAPAAPTALPSFSTFMDGYTGEF
DTFLYQLPGTVQPCSSASSSASSTSSSSATSPASASFKFEDFQVYGCYPGPLSGPYDEALSSSGS
DYYGSPCSAPSPSTPSFQPPQLSPWDGSFGHFSPSQTYEGLRAWTEQLPKASGPPQPPAFFSFS
PPTGPSPSLAQSPLKLFPSQATHQLGEGESYSMPTAFPGLAPTSPHLEGSGILDTPVTSTKARSG
APGPSEGRCAVCGDNASCQHYGVRTCEGCKGFFKRTVQKNAKYICLANKDCPYDKRRRNR
CQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSKPKQPPDASPANLLTSLVLAHLDSGPSTA
KLDYSKFQELVLPHFGKEDAGDVQQFYDLLSGSLEVIRKWAEKIPGFAELSPADQDLLLESAF
LELFILRLAYRSKPGEGKLIFCSGLVLHRLQCARGFGDWIDSILAFSRSLHSLLVDVPAFACLS
ALVLITDRHGLQEPRRVEELQNRIASCLKEHVAAVAGEPQPASCLSRLLGKLPELRTLCTQGL
QRIFYLKLEDLVPPPPHDKIFMDTLPF

Figure 74B
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AGAAACTCACACACCTTGACAATCTGTCTGTCCGTCTGCAGCTGCGTGACTGTCTGTCTCT
GCCATGTCTCTCTCCCCATGCCGGGCCCAGAGGGGCTTCAGCGCTCGCTCAGCCTGTTCT
GCTCGCTCAAGGGGCCGCAGCAGGGGAGGCTTCAGCAGCAGGGGCGGCTTCAGCAGCAG
GAGCCTTAATTCCTTTGGGGGGTGCCTGGAAGGCTCTCGTGGGAGTACCTGGGGGTCAGG
GGGTAGGCTGGGGGTGCGGTTTGGGGAGTGGAGTGGTGGGCCTGGGCTCTCCCTGTGCC
CTCCGGGGGGCATCCAAGAAGTGACCATCAACCAGAATCCGCTGACCCCACTGAAGATT
GAGATCGATCCCCAGTTCCAGGTGGTGCGGACGCAGGAGACCCAGGAGATCAGAACCCT
CAACAACCAGTTTGCTTCCTTCATTGACAAGGTGCGGTTCCTGGAGCAGCAGAACAAGGT
CCTGGAGACGAAGTGGCATCTGCTGCAGCAACAGGGGTTGAGTGGCAGCCAGCAGGGCC
TGGAGCCTGTCTTTGAGGCCTGCCTGGATCAGCTCAGGAAGCAGCTGGAGCAGCTCCAG
GGAGAACGAGGGGCTCTGGATGCTGAGTTGAAGGCCTGCCGGGACCAGGAGGAGGAGT
ATAAGTCCAAGTATGAGGAGGAGGCCCACAGGCGTGCCACACTTGAGAACGACTTTGTG
GTCCTCAAGAAGGATGTGGATGGGGTTTTCCTGAGCAAGATGGAGTTGGAGGGCAAGCT
GGAGGCTCTGAGAGAGTACCTCTACTTCTTGAAGCATCTGAATGAAGAAGAGCTGGGCC
AGCTCCAGGCCCAGGCCAGCGACACGTCTGTGGTGCTGTCCATGGACAACAACCGCTAC
CTGGACTTCAGCAGCATCATCACTGAGGTCCGCGCCCGGTACGAGGAGATCGCCCGGAG
CAGCAAGGCTGAGGCTGAGGCCTTGTACCAGACCAAGTACCAGGAACTTCAGGTGTCTG
CCCAGCTTCATGGGGACAGGATGCAGGAAACGAAAGTCCAGATCTCTCAGCTACACCAA
GAGATTCAGAGGCTGCAGAGTCAGACTGAGAACCTCAAGAAGCAGAACGCCAGCCTGCA
GGCCGCCATCACTGATGCTGAGCAGCGTGGGGAGCTGGCCCTCAAGGACGCTCAGGCCA
AGGTGGACGAGCTGGAGGCTGCTCTGAGGATGGCCAAGCAGAACCTGGCCCGGCTGCTG
TGCGAGTACCAGGAGCTGACGAGCACGAAGCTTTCCCTGGATGTGGAGATTGCCACTTA
CCGCAGGCTGCTGGAGGGCGAGGAGTGCAGGATGTCTGGGGAGTGCACCAGCCAGGTCA
CTATCTCCTCGGTGGGAGGCAGCGCTGTCATGTCTGGAGGAGTTGGTGGAGGCTTGGGG
AGCACTTGTGGACTCGGTAGTGGGAAAGGCAGCCCTGGGTCCTGCTGCACCAGCATTGT
GACTGGAGGCTCCAACATCATTCTGGGCTCTGGGAAGGACCCTGTTTTGGATTCCTGCTC
TGTGTCTGGCTCCAGCGCTGGCTCCAGCTGCCACACCATCCTGAAGAAGACAGTTGAGTC
GAGTCTGAAGACATCCATCACCTACTGAGCGACCCAGCAGCCACCTCCTTCCTGAACACA
TTTGGCCCACTCCCCCCATCAGCCGGCTCTGCAAGGCCAACTCCGTGTCCGCTGCCCACA
GCCCAAGCCAGCCCACAGCGGATGCTGCAAAAATCAATAAAGTCTCCCCTCCTGCTGTTC
TGAATGCTCTAAGTGCTTGCACACCTCACCCAGCAAAACAAAAGCTGTGTGGCTCCCCAG
CTTCCTCTCCTCGGAAGGCAATTGTGGCATATCTGTGTCCAGACGTGTTCTATTGGTATCT
CACTCCACATCCCAGCCACTCTATCAAGGAAACTAAATTCATCCAAGGTAGTTCAATTAA
ATTGACTTTTTGAAAAGT

Figure 75A
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MSLSPCRAQRGFSARSACSARSRGRSRGGFSSRGGFSSRSLNSFGGCLEGSRGSTWGSGGRLG
VRFGEWSGGPGLSLCPPGGIQEVTINQNPLTPLKIEIDPQFQVVRTQETQEIRTLNNQFASFIDK
VRFLEQONKVLETKWHLLQQQGLSGSQQGLEPVFEACLDQLRKQLEQLQGERGALDAELKA
CRDQEEEYKSKYEEEAHRRATLENDFVVLKKDVDGVFLSKMELEGKLEALREYLYFLKHLN
EEELGQLQAQASDTSVVLSMDNNRYLDFSSIITEVRARYEEIARSSKAEAEALYQTKYQELQV
SAQLHGDRMQETKVQISQLHQEIQRLQSQTENLKKQNASLQAAITDAEQRGELALKDAQAK
VDELEAALRMAKQNLARLLCEYQELTSTKLSLDVEIATYRRLLEGEECRMSGECTSQVTISSV
GGSAVMSGGVGGGLGSTCGLGSGKGSPGSCCTSIVTGGSNILGSGKDPVLDSCSVSGSSAGS
SCHTILKKTVESSLKTSITY

Figure 75B
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GAGGGAAGAACACAATGGATCTGGTGCTAAAAAGATGCCTTCTTCATTTGGCTGTGATA
GGTGCTTTGCTGGCTGTGGGGGCTACAAAAGTACCCAGAAACCAGGACTGGCTTGGTGT
CTCAAGGCAACTCAGAACCAAAGCCTGGAACAGGCAGCTGTATCCAGAGTGGACAGAAG
CCCAGAGACTTGACTGCTGGAGAGGTGGTCAAGTGTCCCTCAAGGTCAGTAATGATGGG
CCTACACTGATTGGTGCAAATGCCTCCTTCTCTATTGCCTTGAACTTCCCTGGAAGCCAAA
AGGTATTGCCAGATGGGCAGGTTATCTGGGTCAACAATACCATCATCAATGGGAGCCAG
GTGTGGGGAGGACAGCCAGTGTATCCCCAGGAAACTGACGATGCCTGCATCTTCCCTGAT
GGTGGACCTTGCCCATCTGGCTCTTGGTCTCAGAAGAGAAGCTTTGTTTATGTCTGGAAG
ACCTGGGGCCAATACTGGCAAGTTCTAGGGGGCCCAGTGTCTGGGCTGAGCATTGGGAC
AGGCAGGGCAATGCTGGGCACACACACCATGGAAGTGACTGTCTACCATCGCCGGGGAT
CCCGGAGCTATGTGCCTCTTGCTCATTCCAGCTCAGCCTTCACCATTACTGACCAGGTGCC
TTTCTCCGTGAGCGTGTCCCAGTTGCGGGCCTTGGATGGAGGGAACAAGCACTTCCTGAG
AAATCAGCCTCTGACCTTTGCCCTCCAGCTCCATGACCCCAGTGGCTATCTGGCTGAAGC
TGACCTCTCCTACACCTGGGACTTTGGAGACAGTAGTGGAACCCTGATCTCTCGGGCACT
TGTGGTCACTCATACTTACCTGGAGCCTGGCCCAGTCACTGCCCAGGTGGTCCTGCAGGC
TGCCATTCCTCTCACCTCCTGTGGCTCCTCCCCAGTTCCAGGCACCACAGATGGGCACAG
GCCAACTGCAGAGGCCCCTAACACCACAGCTGGCCAAGTGCCTACTACAGAAGTTGTGG
GTACTACACCTGGTCAGGCGCCAACTGCAGAGCCCTCTGGAACCACATCTGTGCAGGTGC
CAACCACTGAAGTCATAAGCACTGCACCTGTGCAGATGCCAACTGCAGAGAGCACAGGT
ATGACACCTGAGAAGGTGCCAGTTTCAGAGGTCATGGGTACCACACTGGCAGAGATGTC
AACTCCAGAGGCTACAGGTATGACACCTGCAGAGGTATCAATTGTGGTGCTTTCTGGAAC
CACAGCTGCACAGGTAACAACTACAGAGTGGGTGGAGACCACAGCTAGAGAGCTACCTA
TCCCTGAGCCTGAAGGTCCAGATGCCAGCTCAATCATGTCTACGGAAAGTATTACAGGTT
CCCTGGGCCCCCTGCTGGATGGTACAGCCACCTTAAGGCTGGTGAAGAGACAAGTCCCC
CTGGATTGTGTTCTGTATCGATATGGTTCCTTTTCCGTCACCCTGGACATTGTCCAGGGTA
TTGAAAGTGCCGAGATCCTGCAGGCTGTGCCGTCCGGTGAGGGGGATGCATTTGAGCTG
ACTGTGTCCTGCCAAGGCGGGCTGCCCAAGGAAGCCTGCATGGAGATCTCATCGCCAGG
GTGCCAGCCCCCTGCCCAGCGGCTGTGCCAGCCTGTGCTACCCAGCCCAGCCTGCCAGCT
GGTTCTGCACCAGATACTGAAGGGTGGCTCGGGGACATACTGCCTCAATGTGTCTCTGGC
TGATACCAACAGCCTGGCAGTGGTCAGCACCCAGCTTATCATGCCTGGTCAAGAAGCAG
GCCTTGGGCAGGTTCCGCTGATCGTGGGCATCTTGCTGGTGTTGATGGCTGTGGTCCTTG
CATCTCTGATATATAGGCGCAGACTTATGAAGCAAGACTTCTCCGTACCCCAGTTGCCAC
ATAGCAGCAGTCACTGGCTGCGTCTACCCCGCATCTTCTGCTCTTGTCCCATTGGTGAGA
ACAGCCCCCTCCTCAGTGGGCAGCAGGTCTGAGTACTCTCATATGATGCTGTGATTTTCC
TGGAGTTGACAGAAACACCTATATTTCCCCCAGTCTTCCCTGGGAGACTACTATTAACTG
AAATAAATACTCAGAGCCTGA

Figure 76A
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MDLVLKRCLLHLAVIGALLAVGATKVPRNQDWLGVSRQLRTKAWNRQLYPEWTEAQRLD
CWRGGQVSLKVSNDGPTLIGANASFSIALNFPGSQKVLPDGQVIWVNNTIINGSQVWGGQPY
YPQETDDACIFPDGGPCPSGSWSQKRSFVYVWKTWGQYWQVLGGPVSGLSIGTGRAMLGT
HTMEVTVYHRRGSRSYVPLAHSSSAFTITDQVPFSVSVSQLRALDGGNKHFLRNQPLTFALQ
LHDPSGYLAEADLSYTWDIFGDSSGTLISRALVVTHTYLEPGPVTAQYVYLQAAIPLTSCGSSPY
PGTTDGHRPTAEAPNTTAGQVPTTEVVGTTPGQAPTAEPSGTTSVQVPTTEVISTAPVOMPTA
ESTGMTPEKVPVSEVMGTTLAEMSTPEATGMTPAEVSIVVLSGTTAAQVTTTEWVETTAREL
PIPEPEGPDASSIMSTESITGSLGPLLDGTATLRLVKRQVPLDCVLYRYGSFSVTLDIVQGIESA
EILQAVPSGEGDAFELTVSCQGGLPKEACMEISSPGCQPPAQRLCQPVLPSPACQLVLHQILKG
GSGTYCLNVSLADTNSLAVVSTQLIMPGQEAGLGQVPLIVGILLVLMAVVLASLIYRRRLMK
QDFSVPQLPHSSSHWLRLPRIFCSCPIGENSPLLSGQQV

Figure 76B

117/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

GCCTGTCGCAGGCGTGCAGGGACCTGGACTCCGCCTCGTCCCCGGGGCTCGGGCAGCCG
AGCCATGGCGGGGAACTGTGGGGCCCGCGGCGCGCTGTCGGCGCACACGCTGCTGTTCG
ACCTGCCGCCCGCGCTGCTCGGAGAGCTCTGCGCTGTTCTGGACAGCTGCGACGGCGCGC
TGGGCTGGCGCGGCCTGGCAGAGAGACTTTCAAGCAGCTGGCTGGATGTTCGTCATATTG
AAAAGTATGTAGACCAAGGTAAAAGTGGAACAAGAGAATTACTTTGGTCCTGGGCACAG
AAAAACAAGACCATCGGTGACCTTTTACAGGTCCTCCAGGAGATGGGACATCGTCGAGC
TATTCATTTAATTACAAACTATGGAGCAGTGTTGAGTCCTTCAGAGAAGAGTTATCAGGA
AGGTGGATTTCCAAATATATTATTCAAGGAAACAGCCAATGTCACCGTGGATAATGTTCT
TATTCCTGAACATAATGAAAAAGGAGTACTGCTTAAATCTTCCATCAGCTTTCAAAATAT
CATAGAAGGAACTAGAAATTTCCACAAAGACTTCCTAATTGGAGAAGGAGAGATTTTTG
AGGTATACAGAGTGGAGATTCAAAACCTAACATATGCTGTCAAATTATTTAAACAGGAG
AAAAAAATGCAGTGTAAGAAGCATTGGAAGAGGTTTTTATCTGAGCTTGAAGTTTTACTA
CTGTTTCATCACCCAAACATACTAGAGTTGGCTGCATATTTTACAGAGACTGAGAAGTTC
TGTCTGATTTATCCATACATGAGAAATGGAACACTTTTTGACAGATTGCAGTGTGTAGGT
GACACGGCCCCACTCCCTTGGCACATTCGAATCGGTATATTAATAGGAATATCCAAAGCC
ATTCACTACCTGCACAACGTTCAACCATGCTCGGTCATCTGTGGCAGTATATCAAGTGCA
AACATCCTTTTGGATGATCAGTTTCAACCCAAACTAACTGATTTTGCCATGGCACACTTCC
GGTCCCACCTAGAACATCAGAGTTGTACCATAAATATGACCAGCAGCAGCAGTAAACAT
CTGTGGTACATGCCAGAAGAGTACATCAGACAGGGGAAACTTTCCATTAAAACAGATGT
CTACAGCTTTGGAATTGTAATAATGGAAGTTCTAACAGGATGTAGAGTAGTGTTAGATGA
TCCAAAACATATCCAGCTGCGGGATCTCCTTAGAGAATTGATGGAGAAGAGAGGCCTGG
ATTCATGTCTCTCATTTCTAGATAAGAAAGTGCCTCCCTGCCCTCGGAATTTCTCTGCCAA
GCTCTTCTGTTTGGCAGGCCGGTGTGCTGCAACGCGGGCAAAGTTAAGACCATCAATGGA
TGAAGTTTTAAATACTCTTGAAAGTACTCAAGCCAGCTTGTATTTTGCTGAAGATCCTCCC
ACATCACTAAAGTCCTTCAGGTGTCCTTCTCCTCTATTCCTGGAGAATGTACCAAGTATTC
CAGTGGAAGATGATGAAAGCCAGAATAACAATTTACTACCTTCTGATGAAGGCCTGAGG
ATAGACAGAATGACTCAGAAAACTCCTTTTGAATGCAGCCAGTCTGAGGTTATGTTTCTG
AGCTTGGACAAAAAGCCAGAGAGCAAGAGAAATGAGGAAGCTTGCAACATGCCCAGTT
CTTCTTGTGAAGAAAGTTGGTTCCCAAAGTATATAGTTCCATCCCAGGACTTAAGGCCCT
ATAAGGTAAATATAGATCCTTCTTCAGAAGCTCCAGGGCATTCTTGCAGGAGCAGGCCA
GTGGAGAGCAGCTGTTCCTCCAAATTTTCCTGGGATGAATATGAACAGTACAAAAAAGA
ATAAATTCTACCAGAAGATAAAGAAAAAAGCAAGT

Figure 77A
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ATTGCATAGGCACCTGAGCATAGGTATGACCTTGGGAAGACATTGGCTCCATAAGCAAT
GCCAAGAGAATGATCAATAGTGAGTTTGGGTGATGCAGATAAACAATCTGGATAATTCC
ATTTCTTTTTTCCCAAACCCTCAAACAGAGTGCCTTAAAAAATTGTTTTATCAGGATAATT
GTCTCATGACCAAATCCACGCTCAATTAGAGCCATTCAAAATTCCTTAAGATCATGGGTT
CTGACTTCAGCCAAACAAAACAATCAAAACCTACCAAAAAGGGACTGGATTGTAATGTC
CTCTCCATCATCCTCAGTGTGAGTCCTCAGAGCCTCCATCTGCCAAGAACATTCAGTTGG
ATTCCATCGTTTGGTTTAGCTTGCTTGCACGGGTTGTAGGAAATG

Figure 77A (continued)

MAGNCGARGALSAHTLLFDLPPALLGELCAVLDSCDGALGWRGLAERLSSSWLDVRHIEKY
VDQGKSGTRELLWSWAQKNKTIGDLLQVLQEMGHRRAIHLITNYGAVLSPSEKSYQEGGFP
NILFKETANVTVDNVLIPEHNEKGVLLKSSISFQNIIEGTRNFHKDFLIGEGEIFEVYRVEIQNLT
YAVKLFKQEKKMQCKKHWKRFLSELEVLLLFHHPNILELAAYFTETEKFCLIYPYMRNGTLF
DRLQCVGDTAPLPWHIRIGILIGISKAIHYLHNVQPCSVICGSISSANILLDDQFQPKLTDFAMA
HFRSHLEHQSCTINMTSSSSKHLWYMPEEYIRQGKLSIKTDVYSFGIVIMEVLTGCRVVLDDP
KHIQLRDLLRELMEKRGLDSCLSFLDKKVPPCPRNFSAKLFCLAGRCAATRAKLRPSMDEVL
NTLESTQASLYFAEDPPTSLKSFRCPSPLFLENVPSIPVEDDESQNNNLLPSDEGLRIDRMTQKT
PFECSQSEVMFLSLDKKPESKRNEEACNMPSSSCEESWFPKYIVPSQDLRPYKVNIDPSSEAPG
HSCRSRPVESSCSSKFSWDEYEQYKKE
Figure 77B

CTGATAAACTAATTGCCTCACATTGTCACTGCAAATCGACACCTATTAATGGGTCTCACC
TCCCAACTGCTTCCCCCTCTGTTCTTCCTGCTAGCATGTGCCGGCAACTTTGTCCACGGAC
ACAAGTGCGATATCACCTTACAGGAGATCATCAAAACTTTGAACAGCCTCACAGAGCAG
AAGACTCTGTGCACCGAGTTGACCGTAACAGACATCTTTGCTGCCTCCAAGAACACAACT
GAGAAGGAAACCTTCTGCAGGGCTGCGACTGTGCTCCGGCAGTTCTACAGCCACCATGA
GAAGGACACTCGCTGCCTGGGTGCGACTGCACAGCAGTTCCACAGGCACAAGCAGCTGA
TCCGATTCCTGAAACGGCTCGACAGGAACCTCTGGGGCCTGGCGGGCTTGAATTCCTGTC
CTGTGAAGGAAGCCAACCAGAGTACGTTGGAAAACTTCTTGGAAAGGCTAAAGACGATC
ATGAGAGAGAAATATTCAAAGTGTTCGAGCTGAATATTTTAATTTATGAGTTTTTGATAG
CTTTATTTTTTAAGTATTTATATATTTATAACTCATCATAAAATAAAGTATATATAGAATC
TAA

Figure 78A

MGLTSQLLPPLFFLLACAGNFVHGHKCDITLQEIIKTLNSLTEQKTLCTELTVTDIFAASKNTT
EKETFCRAATVLRQFYSHHEKDTRCLGATAQQFHRHKQLIRFLKRLDRNLWGLAGLNSCPV
KEANQSTLENFLERLKTIMREKYSKCSS

Figure 78B

AAGCCACCCAGCCTATGCATCCGCTCCTCAATCCTCTCCTGTTGGCACTGGGCCTCATGG
CGCTTTTGTTGACCACGGTCATTGCTCTCACTTGCCTTGGCGGCTTTGCCTCCCCAGGCCC
TGTGCCTCCCTCTACAGCCCTCAGGGAGCTCATTGAGGAGCTGGTCAACATCACCCAGAA
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CCAGAAGGCTCCGCTCTGCAATGGCAGCATGGTATGGAGCATCAACCTGACAGCTGGCA
TGTACTGTGCAGCCCTGGAATCCCTGATCAACGTGTCAGGCTGCAGTGCCATCGAGAAGA
CCCAGAGGATGCTGAGCGGATTCTGCCCGCACAAGGTCTCAGCTGGGCAGTTTTCCAGCT
TGCATGTCCGAGACACCAAAATCGAGGTGGCCCAGTTTGTAAAGGACCTGCTCTTACATT
TAAAGAAACTTTTTCGCGAGGGACGGTTCAACTGAAACTTCGAAAGCATCATTATTTGCA
GAGACAGGACCTGACTATTGAAGTTGCAGATTCATTTTTCTTTCTGATGTCAAAAATGTC
TTGGGTAGGCGGGAAGGAGGGTTAGGGAGGGGTAAAATTCCTTAGCTTAGACCTCAGCC
TGTGCTGCCCGTCTTCAGCCTAGCCGACCTCAGCCTTCCCCTTGCCCAGGGCTCAGCCTG
GTGGGCCTCCTCTGTCCAGGGCCCTGAGCTCGGTGGACCCAGGGATGACATGTCCCTACA
CCCCTCCCCTGCCCTAGAGCACACTGTAGCATTACAGTGGGTGCCCCCCTTGCCAGACAT
GTGGTGGGACAGGGACCCACTTCACACACAGGCAACTGAGGCAGACAGCAGCTCAGGCA
CACTTCTTCTTGGTCTTATTTATTATTGTGTGTTATTTAAATGAGTGTGTTTGTCACCGTTG
GGGATTGGGCGAAGACTGTGGCTGCTGGCACTTGGAGCCAAGGGTTCAGAGACTCAGGGC
CCCAGCACTAAAGCAGTGGACCCCAGGAGTCCCTGGTAATAAGTACTGTGTACAGAATT
CTGCTACCTCACTGGGGTCCTGGGGCCTCGGAGCCTCATCCGAGGCAGGGTCAGGAGAG
GGGCAGAACAGCCGCTCCTGTCTGCCAGCCAGCAGCCAGCTCTCAGCCAACGAGTAATT
TATTGTTTTTCCTCGTATTTAAATATTAAATATGTTAGCAAAGAGTTAATATATAGAAGG
GTACCTTGAACACTGGGGGAGGGGACATTGAACAAGTTGTTTCATTGACTATCAAACTGA
AGCCAGAAATAAAGTTGGTGACAGAT

Figure 79A
MALLLTTVIALTCLGGFASPGPVPPSTALRELIEELVNITQNQKAPLCNGSMVWSINLTAGMY
CAALESLINVSGCSAIEKTQRMLSGFCPHKVSAGQFSSLHVRDTKIEVAQFVKDLLLHLKKLF

REGRFN
Figure 79B
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TGCGGAGTTTTGGAATAGAGGACAAAGATAAGCACGCCCAGAATGCTCATCTTITCGGTC
CGGGACATGTTTGCAAAGATGAGCATTCTGGGCGTGCGGAGTTTTGGAATAGAGGACAA
AGATAAGCAAATTATCACTTTCTTCAGCCCCCTTACAATTTIGGTTGGACCCAATGGGGC
GGGAAAGACGACCATCATTGAATGTCTAAAATATATTTGTACTGGAGATTTCCCTCCTGG
AACCAAAGGAAATACATTTGTACACGATCCCAAGGTTGCTCAAGAAACAGATGTGAGAG
CCCAGATTCGTCTGCAATTTCGTGATGTCAATGGAGAACTTATAGCTGTGCAAAGATCTA
TGGTGTGTACTCAGAAAAGCAAAAAGACAGAATTTAAAACCCTGGAAGGAGTCATTACT
AGAACAAAGCATGGTGAAAAGGTCAGTCTGAGCTCTAAGTGTGCAGAAATTGACCGAGA
AATGATCAGTTCTCTTGGGGTTTCCAAGGCTGTGCTAAATAATGTCATTTTCTGTCATCAA
GAAGATTCTAATTGGCCTTTAAGTGAGGGAAAGGCTTTGAAGCAAAAGTTTGATGAGAT
TTTTTCAGCAACAAGATACATTAAAGCCCTAGAAACACTTCGGCAGGTACGTCAGACAC
AAGGTCAGAAAGTAGAAGAATATCAAATGGAACTAAAATATCTGAAGCAATATAAGGA
AAAAGCTTGTGAGATTCGTGATCAGATTACAAGTAAGGAAGCCCAGTTAACATCTTCAA
AGGAAATTGTCAAATCCTATGAGAATCGAACTTGATCCATTGAAGAATCGTCTAAAAGAA
ATTGAACATAATCTCTCTAAAATAATGAAACTTGACAATGAAATTAAAGCCTTGGATAGC
CGAAAGAAGCAAATGGAGAAAGATAATAGTGAACTGGAAGAGAAAATGGAAAAGGTTT
TTCAAGGGACTGATGAGCAACTAAATGACTTATATCACAATCACCAGAGAACAGTAAGG
GAGAAAGAAAGGAAATTGGTAGACTGTCATCGTGAACTGGAAAAACTAAATAAAGAAT
CTAGGCTTCTCAATCAGGAAAAATCAGAACTGCTTGTTGAACAGGGTCGTCTACAGCTGC
AAGCAGATCGCCATCAAGAACATATCCGAGCTAGAGATTCATTAATTCAGTCTTTGGCAA
CACAGCTAGAATTGGATGGCTTTGAGCGTGGACCATTCAGTGAAAGACAGATTAAAAAT
TTTCACAAACTTGTGAGAGAGAGACAAGAAGGGGAAGCAAAAACTGCCAACCAACTGAT
GAATGACTTTGCAGAAAAAGAGACTCTGAAACAAAAACAGATAGATGAGATAAGAGAT
AAGAAAACTGGACTGGGAAGAATAATTGAGTTAAAATCAGAAATCCTAAGTAAGAAGC
AGAATGAGCTGAAAAATGTGAAGTATGAATTACAGCAGTTGGAAGGATCTTCAGACAGG
ATTCTTGAACTGGACCAGGAGCTCATAAAAGCTGAACGTGAGTTAAGCAAGGCTGAGAA
AAACAGCAATGTAGAAACCTTAAAAATGGAAGTAATAAGTCTCCAAAATGAAAAAGCA
GACTTAGACAGGACCCTGCGTAAACTTGACCAGGAGATGGAGCAGTTAAACCATCATAC
AACAACACGTACCCAAATGGAGATGCTGACCAAAGACAAAGCTGACAAAGATGAACAA
ATCAGAAAAATAAAATCTAGGCACAGTGATGAATTAACCTCACTGTTGGGATATTTTCCC
AACAAAAAACAGCTTGAAGACTGGCTACATAGTAAATCAAAAGAAATTAATCAGACCAG
GGACAGACTTGCCAAATTCGAACAAGGAACTAGCTTCATCTGAGCAGAATAAAAATCATA
TAAATAATGAACTAGAAAGAAAGGAAGAGCAGTTGTCCAGTTACGAAGACAAGCTGTTT
GATGTTTGTGGTAGCCAGGATTTTGAAAGTGATTTAGACAGGCTTAAAGAGGAAATTGA
AAAATCATCAAAACAGCGAGCCATGCTGGCTGGAGCCACAGCAGTTTACTCCCAGTTCA
TTACTCAGCTAACAGACGAAAACCAGTCATGTTGCCCCGTTTGTCAGAGAGTTTTTCAGA
CAGAGGCTGAGTTACAAGAAGCCATCAGTGATTTGCAGTCTAAACTGCGACTTGCTCCAG
ATAAACTCAAGTCAACAGAATCAGAGCTAAAAAAAAAGGAAAAGCGGCGTGATGAAAT
GCTGGGACTTGCGCCCATGAGGCAAAGCATAATTGATTTGAAGGAGAAGGAAATACCAG
AATTAAGAAACAAACTGCAGAATGTCAATAGAGACATACAGCGCCTAAAGAACGACATA
GAAGAACAAGAAACACTCTTGGGTACAATAATGCCTGAAGAAGAAAGTGCCAAAGT

Figure 80A
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ATGCCTGACAGATGTTACAATTATGGAGAGGTTCCAGATGGAACTTAAAGATGTTGAAA
GAAAAATTGCACAACAAGCAGCTAAGCTACAAGGAATAGACTTAGATCGAACTGTCCAA
CAAGTCAACCAGGAGAAACAAGAGAAACAGCACAAGTTAGACACAGTTTCTAGTAAGAT
TGAATTGAATCGTAAGCTTATACAGGACCAGCAGGAACAGATTCAACATCTAAAAAGTA
CAACAAATGAGCTAAAATCTGAGAAACTTCAGATATCCACTAATTTGCAACGTCGTCAGC
AACTGGAGGAGCAGACTGTGGAATTATCCACTGAAGTTCAGTCTTTGTACAGAGAGATA
AAGGATGCTAAAGAGCAGGTAAGCCCTTTGGAAACAACATTGGAAAAGTTCCAGCAAGA
AAAAGAAGAATTAATCAACAAAAAAAATACAAGCAACAAAATAGCACAGGATAAACTG
AATGATATTAAAGAGAAGGTTAAAAATATTCATGGCTATATGAAAGACATTGAGAATCA
TATTCAAGATGGGAAAGACGACTATATGAAGCAAAAAGAAACTGAACTTAATAAAGTAA
TAGCTCAACTAAGTGAATGCGAGAAACACAAAGAAAAGATAAATGAAGATATGAGACT
CATGAGACAAGATATTGATACACAGAAGATACAAGAAAGGTGGCTACAAGATAACCTTA
CTTTAAGAAAAAGAAATGAGGAACTAAAAGAAGTTGAAGAAGAAGGAAAACAACATTT
GAAGGAAATGGGTCAAATGCAGGTTTTGCAAATGAAAAGTGAACATCAGAAGTTGGAAG
AGAACATAGACAATATAAAAAGAAATCATAATTTGGCATTAGGGCGACAGAAAGGTTAT
GAAGAAGAAATTATTCATTTTAAGAAAGAACTTCGAGAACCACAATTTCGGGATGCTGA
GGAAAAGTATAGAGAAATGATGATTGTTATGAGGACAACAGAACTTGTGAACAAGGATC
TGGATATTTATTATAAGACTCTTGACCAAGCAATAATGAAATTTCACAGTATGAAGATGG
AAGAAATCAATAAAATTATACGTGACCTGTGGCGAAGTACCTATCGTGGACAAGATATT
GAATACATAGAAATACGGTCTGATGCCGATGAAAATGTATCAGCTTCTGATAAAAGGCG
GAATTATAACTACCGAGTGGTGATGCTGAAGGGAGACACAGCCTTGGATATGCGAGGAC
GATGCAGTGCTGGACAAAAGGTATTAGCCTCACTCATCATTCGCCTGGCCCTGGCTGAAA
CGTTCTGCCTCAACTGTGGCATCATTGCCTTGGATGAGCCAACAACAAATCTTGACCGAG
AAAACATTGAATCTCTTGCACATGCTCTGGTTGAGATAATAAAAAGTCGCTCACAGCAGC
GTAACTTCCAGCTTCTGGTAATCACTCATGATGAAGATTTTGTGGAGCTTTTAGGACGTTC
TGAATATGTGGAGAAATTCTACAGGATTAAAAAGAACATCGATCAGTGCTCAGAGATTG
TGAAATGCAGTGTTAGCTCCCTGGGATTCAATGTTCATTAAAAATATCCAAGATTTAAAT
GCCATAGAAATGTAGGTCCTCAGAAAGTGTATAATAAGAAACTTATTTCTCATATCAACT
TAGTCAATAAGAAAATATATTCTTTCAAAGGAAAAAAAAAAAAAA

Figure 80A (continued)
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MLIFSVRDMFAKMSILGVRSFGIEDKDKQITFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPG
TKGNTFVHDPKVAQETDVRAQIRLQFRDVNGELIAVQRSMVCTQKSKKTEFKTLEGVITRTK
HGEKVSLSSKCAEIDREMISSLGVSKAVLNNVIFCHQEDSNWPLSEGKALKQKFDEIFSATRYI
KALETLRQVRQTQGQKVEEYQMELKYLKQYKEKACEIRDQITSKEAQLTSSKEIVKSYENEL
DPLKNRLKEIEHNLSKIMKLDNEIKALDSRKKQMEKDNSELEEKMEKVFQGTDEQLNDLYH
NHQRTVREKERKLVDCHRELEKLNKESRLLNQEKSELLVEQGRLQLQADRHQEHIRARDSLI
QSLATQLELDGFERGPFSERQIKNFHKLVRERQEGEAKTANQLMNDFAEKETLKQKQIDEIR
DKKTGLGRIELKSEILSKKQNELKNVKYELQQLEGSSDRILELDQELIKAERELSKAEKNSNV
ETLKMEVISLQNEKADLDRTLRKLDQEMEQLNHHTTTRTQMEMLTKDKADKDEQIRKIKSR
HSDELTSLLGY FPNKKQLEDWLHSKSKEINQTRDRLAKLNKELASSEQNKNHINNELERKEE
QLSSYEDKLFDVCGSQDFESDLDRLKEEIEKSSKQRAMLAGATAVYSQFITQLTDENQSCCPV
CQRVFQTEAELQEAISDLQSKLRLAPDKLKSTESELKKKEKRRDEMLGLAPMRQSIIDLKEKE
IPELRNKLQNVNRDIQRLKNDIEEQETLLGTIMPEEESAKVCLTDVTIMERFQMELKDVERK]I
AQQAAKLQGIDLDRTVQQVNQEKQEKQHKLDTVSSKIELNRKLIQDQQEQIQHLKSTTNELK
SEKLQISTNLQRRQQLEEQTVELSTEVQSLYREIKDAKEQVSPLETTLEKFQQEKEELINKKNT
SNKIAQDKLNDIKEKVKNIHGYMKDIENHIQDGKDDYMKQKETELNKVIAQLSECEKHKEKI
NEDMRLMRQODIDTQKIQERWLQDNLTLRKRNEELKEVEEEGKQHLKEMGQMQVLQMKSE
HQKLEENIDNIKRNHNLALGRQKGYEEEHHFKKELREPQFRDAEEKYREMMIVMRTTELVN
KDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASDKRRN
YNYRVVMLKGDTALDMRGRCSAGQKVLASLIIRLALAETFCLNCGIHALDEPTTNLDRENIES
LAHALVEIIKSRSQQRNFQLLVITHDEDFVELLGRSEYVEKFYRIKKNIDQCSEIVKCSVSSLGF
NVH

Figure 80B
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ATGCACTTTCTTTGCCAAAGGCAAACGCAGAACGTTTCAGAGCCATGAGGATGCTTCTGC
ATTTGAGTTTGCTAGCTCTTGGAGCTGCCTACGTGTATGCCATCCCCACAGAAATTCCCA
CAAGTGCATTGGTGAAAGAGACCTTGGCACTGCTTTCTACTCATCGAACTCTGCTGATAG
CCAATGAGACTCTGAGGATTCCTGTTCCTGTACATAAAAATCACCAACTGTGCACTGAAG
AAATCTTTCAGGGAATAGGCACACTGGAGAGTCAAACTGTGCAAGGGGGTACTGTGGAA
AGACTATTCAAAAACTTGTCCTTAATAAAGAAATACATTGACGGCCAAAAAAAAAAGTG
TGGAGAAGAAAGACGGAGAGTAAACCAATTCCTAGACTACCTGCAAGAGTTTCTTGGTG
TAATGAACACCGAGTGGATAATAGAAAGTTGAGACTAAACTGGTTTGTTGCAGCCAAAG
ATTTTGGAGGAGAAGGACATTTTACTGCAGTGAGAATGAGGGCCAAGAAAGAGTCAGGC
CTTAATTTTCAATATAATTTAACTTCAGAGGGAAAGTAAATATTTCAGGCATACTGACAC
TTTGCCAGAAAGCATAAAATTCTTAAAATATATTTCAGATATCAGAATCATTGAAGTATT
TTCCTCCAGGCAAAATTGATATACTTTTTTCTTATTTAACTTAACATTCTGTAAAATGTCT
GTTAACTTAATAGTATTTATGAAATGGTTAAGAATTTGGTAAATTAGTATTTATTITAATGT
TATGTTGTGTTCTAATAAAACAAAAATAGACAACTGTTC
Figure 81A

MRMLLHLSLLALGAAYVYAIPTEIPTSALVKETLALLSTHRTLLIANETLRIPVPVHKNH
QLCTEEIFQGIGTLESQTVQGGTVERLFKNLSLIKKYIDGQKKKCGEERRRVNQFLDYLQ
EFLGVMNTEWIIES

Figure 81B
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CGAGCCCCGCCGAACCGAGGCCACCCGGAGCCGTGCCCAGTCCACGCCGGCCGTGCCCG
GCGGCCTTAAGAACCAGGCAACCTCTGCCTTCTTCCCTCTTCCACTCGGAGTCGCGCTCC
GCGCGCCCTCACTGCAGCCCCTGCGTCGCCGGGACCCTCGCGCGCGACCAGCCGAATCG
CTCCTGCAGCAGAGCCAACATGCCCATCACTCGGATGCGCATGAGACCCTGGCTAGAGA
TGCAGATTAATTCCAACCAAATCCCGGGGCTCATCTGGATTAATAAAGAGGAGATGATCT
TCCAGATCCCATGGAAGCATGCTGCCAAGCATGGCTGGGACATCAACAAGGATGCCTGT
TTGTTCCGGAGCTGGGCCATTCACACAGGCCGATACAAAGCAGGGGAAAAGGAGCCAGA
TCCCAAGACGTGGAAGGCCAACTTTCGCTGTGCCATGAACTCCCTGCCAGATATCGAGGA
GGTGAAAGACCAGAGCAGGAACAAGGGCAGCTCAGCTGTGCGAGTGTACCGGATGCTTC
CACCTCTCACCAAGAACCAGAGAAAAGAAAGAAAGTCGAAGTCCAGCCGAGATGCTAA
GAGCAAGGCCAAGAGGAAGTCATGTGGGGATTCCAGCCCTGATACCTTCTCTGATGGAC
TCAGCAGCTCCACTCTGCCTGATGACCACAGCAGCTACACAGTTCCAGGCTACATGCAGG
ACTTGGAGGTGGAGCAGGCCCTGACTCCAGCACTGTCGCCATGTGCTGTCAGCAGCACTC
TCCCCGACTGGCACATCCCAGTGGAAGTTGTGCCGGACAGCACCAGTGATCTGTACAACT
TCCAGGTGTCACCCATGCCCTCCACCTCTGAAGCTACAACAGATGAGGATGAGGAAGGG
AAATTACCTGAGGACATCATGAAGCTCTTGGAGCAGTCGGAGTGGCAGCCAACAAACGT
GGATGGGAAGGGGTACCTACTCAATGAACCTGGAGTCCAGCCCACCTCTGTCTATGGAG
ACTTTAGCTGTAAGGAGGAGCCAGAAATTGACAGCCCAGGGGGGGATATTGGGCTGAGT
CTACAGCGTGTCTTCACAGATCTGAAGAACATGGATGCCACCTGGCTGGACAGCCTGCTG
ACCCCAGTCCGGTTGCCCTCCATCCAGGCCATTCCCTGTGCACCGTAGCAGGGCCCCTGG
GCCCCTCTTATTCCTCTAGGCAAGCAGGACCTGGCATCATGGTGGATATGGTGCAGAGAA
GCTGGACTTCTGTGGGCCCCTCAACAGCCAAGTGTGACCCCACTGCCAAGTGGGGATGG
GCCTCCCTCCTTGGGTCATTGACCTCTCAGGGCCTGGCAGGCCAGTGTCTGGGTTTTTCTT
GTGGTGTAAAGCTGGCCCTGCCTCCTGGGAAGATGAGGTTCTGAGACCAGTGTATCAGGT
CAGGGACTTGGACAGGAGTCAGTGTCTGGCTTTTTCCTCTGAGCCCAGCTGCCTGGAGAG
GGTCTCGCTGTCACTGGCTGGCTCCTAGGGGAACAGACCAGTGACCCCAGAAAAGCATA
ACACCAATCCCAGGGCTGGCTCTGCACTAAGCGAAAATTGCACTAAATGAATCTCGTTCC
AAAGAACTACCCCTTTTCAGCTGAGCCCTGGGGACTGTTCCAAAGCCAGTGAATGTGAA
GGAAACTCCCCTCCTTCGGGGCAATGCTCCCTCAGCCTCAGAGGAGCTCTACCCTGCTCC
CTGCTTTGGCTGAGGGGCTTGGGAAAAAAACTTGGCACTTTTTCGTGTGGATCTTGCCAC
ATTTCTGATCAGAGGTGTACACTAACATTTCCCCCGAGCTCTTGGCCTTTGCATTTATTTA
TACAGTGCCTTGCTCGGGGCCCACCACCCCCTCAAGCCCCAGCAGCCCTCAACAGGCCCA
GGGAGGGAAGTGTGAGCGCCTTGGTATGACTTAAAATTGGAAATGTCATCTAACCATTA
AGTCATGTGTGAACACATAAGGACGTGTGTAAATATGTACATTTGTCTTTTTATAAAAAG
TAAAATTGTT

Figure 82A

MPITRMRMRPWLEMQINSNQIPGLIWINKEEMIFQIPWKHAAKHGWDINKDACLFRSWAIHT

GRYKAGEKEPDPKTWKANFRCAMNSLPDIEEVKDQSRNKGSSAVRVYRMLPPLTKNQRKER
KSKSSRDAKSKAKRKSCGDSSPDTFSDGLSSSTLPDDHSSYTVPGYMQDLEVEQALTPALSPC
AVSSTLPDWHIPVEVVPDSTSDLYNFQVSPMPSTS EATTDEDEEGKLPEDIMKLLEQSEWQPT

NVDGKGYLLNEPGVQPTSVYGDFSCKEEPEIDSPGGDIGLSLQRVFTDLKNMDATWLDSLLT

PVRLPSIQAIPCAP

Figure 82B
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TCAGAGTCCGGCTCAGGCTCCGGCTGCGGCTCCAGCCCGCGATGCCCCATTCCGTGACCC
TGCGCGGGCCTTCGCCCTGGGGCTTCCGCCTGGTGGGCGGCCGGGACTTCAGCGCGCCCC
TCACCATCTCACGGGTCCATGCTGGCAGCAAGGCTGCATTGGCTGCCCTGTGCCCAGGAG
ACCTGATCCAGGCCATCAATGGTGAGAGCACAGAGCTCATGACACACCTGGAGGCACAG
AACCGCATCAAGGGCTGCCACGATCACCTCACACTGTCTGTGAGCAGGCCTGAGGGCAG
GAGCTGGCCCAGTGCCCCTGATGACAGCAAGGCTCAGGCACACAGGATCCACATCGATC
CTGAGATCCAGGACGGCAGCCCAACAACCAGCAGGCGGCCCTCAGGCACCGGGACTGGG
CCAGAAGATGGCAGACCAAGCCTGGGATCTCCATATGGACAACCCCCTCGCTTTCCAGTC
CCTCACAATGGCAGCAGCGAGGCCACCCTGCCAGCCCAGATGAGCACCCTGCATGTGTC
TCCACCCCCCAGCGCTGACCCAGCCAGAGGCCTCCCGCGGAGCCGGGACTGCAGAGTCG
ACCTGGGCTCCGAGGTGTACAGGATGCTGCGGGAGCCAGCCGAGCCCGTGGCCGCGGAG
CCCAAGCAGTCAGGCTCCTTCCGCTACTTGCAGGGCATGCTAGAGGCCGGCGAGGGCGG
GGATTGGCCCGGGCCTGGCGGCCCCCGGAACCTCAAGCCCACGGCCAGCAAGCTGGGCG
CTCCGCTGAGCGGCCTGCAGGGGCTGCCCGAGTGCACGCGCTGCGGCCACGGCATCGTG
GGCACCATCGTCAAGGCACGGGACAAGCTCTACCATCCCGAGTGCTTCATGTGCAGTGA
CTGCGGCCTGAACCTCAAGCAGCGTGGTTACTTCTTTCTGGACGAGCGGCTCTACTGTGA
GAGCCACGCCAAGGCGCGCGTGAAGCCGCCCGAGGGCTACGACGTGGTGGCGGTGTACC
CCAATGCCAAGGTGGAACTCGTCTGAGCTGGGACCCTGCTCCCACGCCTGCTTCTTAAGG
TCCCTGCTCGGCCGGTGTAAATATGTTTCACCCTGTCCCTCTAATAAAGCTCCTCTGCTCC
ACCTTGAACCTGTCACCTGGCCTGCCACCCTCCTGCGCAGGCCATGCATGGCTCCCGAGT
ACAGTAGTATCTGCTTAGGTGCCAGGCATGTCCTAGGCTCTGGGTGCAGTAGTGAGCAGG
ACGGGTACCATGCTGCCCTGAAGGGGCCACAGCCTGGGTGGAAGGCAGACCTGAATCAC
AACGGGCCAGCTCTAGTAATACGAAGGTGAGGTCTGGGATGCTGCGTGCGGCGCGACGA
CAGGAGGTATGACCTGGGTGGGGTCAGGGAAAGTCTTAGCTGAGAACTAAGAGATGAGG
GAGGCACAAACTCTGCACGGGGGAACTGTGTGTGCAAAGGTGAGCTGGGGGCGAGAAA
GGCCTCTGTGGCCGTCATCGGCACTAGCGGGTTGGGGGTGGTGGTGGGGTGCTGGCAGC
CTCAGGAGCGATCGCTCCCCTGGAGAGGGTGATTGAGTGTGGAGATCACCGGGGCCGCC
GCGGGCCGTCTGCACTTCTGTTCCAGGTTTTTCTGGCATTTTCTGTTCCAGGTTTCTTCCAC
CCACGAGCACTTTATTCTCCTCCGAGACCCCCTTTTCTTCCCCTTCCTCTCTCCCACCAGG
GGGCGCGCTTAAATTTCCAGACAGAGACCAGAAGGAAGGTTTAGAAAGAAAAGAACAC
TTGCCCAGGGCAGCTTTGCCCTCCAAGAGGCTCCCTCCTGTCTCTAAGTCAATTCCACCCC
TCCTCGAAGTCCCGGCTTCCACCCCTCTCCTCAGAGTCCCGGCGTTTACCTCGTGGTGTGT
TTGCCTTGGGCCTTTCATGCCCCGGCTGCACACATCGTCTGTGAATTGTGGCTGTTCACTC
CCGAGGATGTGTCCTAGACTCCGGGTCGCGTGGATCTACCCTCTAGTTTACTTGCTCGGG
AGAAGAAACTGACTCGTTTTATTTAGTGCCTATTTAGCGAGCCCAGAGTAACGTACATTT
GTGCTGTTTTCAATTTTGTGCTATCGCAAATCACAAAAAAACTGTTATCAATTCACATTCA
TCATCAGCACGAGACCCATTTCCTTGTGCTCCTGCCAGCTCAGGATATTATGTTTCTTTTT
TCATTTTTGCCAGTCTGTTAAGTAAAATGTCATATGCGTTTGTTTTAA

Figure 83A

MPHSVTLRGPSPWGFRLVGGRDFSAPLTISRVHAGSKAALAALCPGDLIQAINGESTELMTHL
EAQNRIKGCHDHLTLSVSRPEGRSWPSAPDDSKAQAHRIHIDPEIQDGSPTTSRRPSGTGTGPE
DGRPSLGSPYGQPPRFPVPHNGSSEATLPAQMSTLHVSPPPSADPARGLPRSRDCRYDLGSEV
YRMLREPAEPVAAEPKQSGSFRYLQGMLEAGEGGDWTGPGGPRNLKPTASKLGAPLSGLQG
LPECTRCGHGIVGTIVKARDKLYHPECFMCSDCGLNLKQRGY FFLDERLYCESHAKARVKPP
EGYDVVAVYPNAKVELV

Figure 83B

AGGAAAGGCTAAAGTTCTCTGGAGGATGTGGCTGCAGAGCCTGCTGCTCTTGGGCACTGT
GGCCTGCAGCATCTCTGCACCCGCCCGCTCGCCCAGCCCCAGCACGCAGCCCTGGGAGC
ATGTGAATGCCATCCAGGAGGCCCGGCGTCTCCTGAACCTGAGTAGAGACACTGCTGCT
GAGATGAATGAAACAGTAGAAGTCATCTCAGAAATGTTTGACCTCCAGGAGCCGACCTG
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CCTACAGACCCGCCTGGAGCTGTACAAGCAGGGCCTGCGGGGCAGCCTCACCAAGCTCA
AGGGCCCCTTGACCATGATGGCCAGCCACTACAAGCAGCACTGCCCTCCAACCCCGGAA
ACTTCCTGTGCAATCCAGACTATCACCTTTGAAAGTTTCAAAGAGAACCTGAAGGACTTT
CTGCTTGTCATCCCCTTTGACTGCTGGGAGCCAGTCCAGGAGTGAGACCGGCCAGATGAG
GCTGGCCAAGCCGGGGAGCTGCTCTCTCATGAAACAAGAGCTAGAAACTCAGGATGGTC
ATCTTGGAGGGACCAAGGGGTGGGCCACAGCCATGGTGGGAGTGGCCTGGACCTGCCCT
GGGCCACACTGACCCTGATACAGGCATGGCAGAAGAATGGGAATATTTTATACTGACAG
AAATCAGTAATATTTATATATTTATATTTTTAAAATATTTATTTATTTATTTATTTAAGTTC
ATATTCCATATTTATTCAAGATGTTTTACCGTAATAATTATTATTAAAAATATGCTTCTAC
TTA

Figure 84A

MWLQSLLLLGTVACSISAPARSPSPSTQPWEHVNAIQEARRLLNLSRDTAAEMNETVEVISEM
FDLQEPTCLQTRLELYKQGLRGSLTKLKGPLTMMASHYKQHCPPTPETSCAIQTITFESFKEN
LKDFLLVIPFDCWEPVQE

Figure 84B
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CCCGGGGTTGTGGGCACCTTGCTGCTGCACATATAAGGCGGGAGGTTGTTGCCAACTCTT
CAGAGCCCCACGAAGGACCAGAACAAGACAGAGTGCCTCCTGCCGATCCAAACATGAGC
CGCCTGCCCGTCCTGCTCCTGCTCCAACTCCTGGTCCGCCCCGGACTCCAAGCTCCCATG
ACCCAGACAACGTCCTTGAAGACAAGCTGGGTTAACTGCTCTAACATGATCGATGAAATT
ATAACACACTTAAAGCAGCCACCTTTGCCTTTGCTGGACTTCAACAACCTCAATGGGGAA
GACCAAGACATTCTGATGGAAAATAACCTTCGAAGGCCAAACCTGGAGGCATTCAACAG
GGCTGTCAAGAGTTTACAGAACGCATCAGCAATTGAGAGCATTCTTAAAAATCTCCTGCC
ATGTCTGCCCCTGGCCACGGCCGCACCCACGCGACATCCAATCCATATCAAGGACGGTG
ACTGGAATGAATTCCGGAGGAAACTGACGTTCTATCTGAAAACCCTTGAGAATGCGCAG
GCTCAACAGACGACTTTGAGCCTCGCGATCTTTTGAGTCCAACGTCCAGCTCGTTCTCTG
GGCCTTCTCACCACAGAGCCTCGGGACATCAAAAACAGCAGAACTTCTGAAACCTCTGG
GTCATCTCTCACACATTCCAGGACCAGAAGCATTTCACCTTTTCCTGCGGCATCAGATGA
ATTGTTAATTATCTAATTTCTGAAATGTGCAGCTCCCATTTGGCCTTGTGCGGTTGTGTTC
TCATTTTTATCCCATTGAGACTATTTATTTATGTATGTATGTATTTATTTATTTATTGCCTG
GAGTGTGAACTGTATTTATTTTAGCAGAGGAGCCATGTCCTGCTGCTTCTGCAAAAAACT

CAGAGTGGGGTGGGGAGCATGTTCATTTGTACCTCGAGTTTTAAACTGGTTCCTAGGGAT
GTGTGAGAATAAACTAGACTCTGAACA

Figure 85A

MSRLPYLLLLQLLVRPGLQAPMTQTTSLKTSWVNCSNMIDEITHLKQPPLPLLDFNNLNGED
QDILMENNLRRPNLEAFNRAVKSLQNASAIESILKNLLPCLPLATAAPTRHPIHIKDGDWNEFR
RKLTFYLKTLENAQAQQTTLSLAIF

Figure 85B
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ACAAGGAGGCAGGCAAGACAGCAAGGCATAGAGACAACATAGAGCTAAGTAAAGCCAG
TGGAAATGAAGAGTCTTCCAATCCTACTGTTGCTGTGCGTGGCAGTTTGCTCAGCCTATC
CATTGGATGGAGCTGCAAGGGGTGAGGACACCAGCATGAACCTTGTTCAGAAATATCTA
GAAAACTACTACGACCTCAAAAAAGATGTGAAACAGTTTGTTAGGAGAAAGGACAGTGG
TCCTGTTGTTAAAAAAATCCGAGAAATGCAGAAGTTCCTTGGATTGGAGGTGACGGGGA
AGCTGGACTCCGACACTCTGGAGGTGATGCGCAAGCCCAGGTGTGGAGTTCCTGATGTTG
GTCACTTCAGAACCTTTCCTGGCATCCCGAAGTGGAGGAAAACCCACCTTACATACAGGA
TTGTGAATTATACACCAGATTTGCCAAAAGATGCTGTTGATTCTGCTGTTGAGAAAGCTC
TGAAAGTCTGGGAAGAGGTGACTCCACTCACATTCTCCAGGCTGTATGAAGGAGAGGCT
GATATAATGATCTCTTTTGCAGTTAGAGAACATGGAGACTTTTACCCTTTTGATGGACCT
GGAAATGTTTTGGCCCATGCCTATGCCCCTGGGCCAGGGATTAATGGAGATGCCCACTTT
GATGATGATGAACAATGGACAAAGGATACAACAGGGACCAATTTATTTCTCGTTGCTGCT
CATGAAATTGGCCACTCCCTGGGTCTCTTTCACTCAGCCAACACTGAAGCTTTGATGTAC
CCACTCTATCACTCACTCACAGACCTGACTCGGTTCCGCCTGTCTCAAGATGATATAAAT
GGCATTCAGTCCCTCTATGGACCTCCCCCTGACTCCCCTGAGACCCCCCTGGTACCCACG
GAACCTGTCCCTCCAGAACCTGGGACGCCAGCCAACTGTGATCCTGCTTTGTCCTTTGAT
GCTGTCAGCACTCTGAGGGGAGAAATCCTGATCTTTAAAGACAGGCACTTTTGGCGCAA
ATCCCTCAGGAAGCTTGAACCTGAATTGCATTTGATCTCTTCATTTTGGCCATCTCTTCCT
TCAGGCGTGGATGCCGCATATGAAGTTACTAGCAAGGACCTCGTTTTCATTTTTAAAGGA
AATCAATTCTGGGCCATCAGAGGAAATGAGGTACGAGCTGGATACCCAAGAGGCATCCA
CACCCTAGGTTTCCCTCCAACCGTGAGGAAAATCGATGCAGCCATTTCTGATAAGGAAAA
GAACAAAACATATTTCTTTGTAGAGGACAAATACTGGAGATTTGATGAGAAGAGAAATT
CCATGGAGCCAGGCTTTCCCAAGCAAATAGCTGAAGACTTTCCAGGGATTGACTCAAAG
ATTGATGCTGTTTTTGAAGAATTTGGGTTCTTTTATTTCTTTACTGGATCTTCACAGTTGG
AGTTTGACCCAAATGCAAAGAAAGTGACACACACTTTGAAGAGTAACAGCTGGCTTAAT
TGTTGAAAGAGATATGTAGAAGGCACAATATGGGCACTTTAAATGAAGCTAATAATTCTT
CACCTAAGTCTCTGTGAATTGAAATGTTCGTTTTCTCCTGCCTGTGCTGTGACTCGAGTCA
CACTCAAGGGAACTTGAGCGTGAATCTGTATCTTGCCGGTCATTTTTATGTTATTACAGG
GCATTCAAATGGGCTGCTGCTTAGCTTGCACCTTGTCACATAGAGTGATCTTTCCCAAGA
GAAGGGGAAGCACTCGTGTGCAACAGACAAGTGACTGTATCTGTGTAGACTATTTGCTTA
TTTAATAAAGACGATTTGTCAGTTGTTTT

Figure 86A

MKSLPILLLLCVAVCSAYPLDGAARGEDTSMNLVQKYLENYYDLKKDVKQFVRRKDSGPV
VKKIREMQKFLGLEVTGKLDSDTLEVMRKPRCGVPDVGHFRTFPGIPKWRKTHLTYRIVNYT
PDLPKDAVDSAVEKALKVWEEVTPLTFSRLYEGEADIMISFAVREHGDFYPFDGPGNVLAHA
YAPGPGINGDAHFDDDEQWTKDTTGTNLFLVAAHEIGHSLGLFHSANTEALMYPLYHSLTDL
TRFRLSQDDINGIQSLYGPPPDSPETPLVPTEPVPPEPGTPANCDPALSFDAVSTLRGEILIFKDR
HFWRKSLRKLEPELHLISSFWPSLPSGVDAAYEVTSKDLVFIFKGNQFWAIRGNEVRAGYPRG
IHTLGFPPTVRKIDAAISDKEKNKTYFFVEDKYWRFDEKRNSMEPGFPKQIAEDFPGIDSKIDA
VFEEFGFFYFFTGSSQLEFDPNAKKVTHTLKSNSWLNC

Figure 868
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GAAGAAACCACCGGAAGGAACCATCTCACTGTGTGTAAACATGACTTCCAAGCTGGCCG
TGGCTCTCTTGGCAGCCTTCCTGATTTCTGCAGCTCTGTGTGAAGGTGCAGTTTTGCCAAG
GAGTGCTAAAGAACTTAGATGTCAGTGCATAAAGACATACTCCAAACCTTTCCACCCCAA
ATTTATCAAAGAACTGAGAGTGATTGAGAGTGGACCACACTGCGCCAACACAGAAATTA
TTGTAAAGCTTTCTGATGGAAGAGAGCTCTGTCTGGACCCCAAGGAAAACTGGGTGCAG
AGGGTTGTGGAGAAGTTTTTGAAGAGGGCTGAGAATTCATAAAAAAATTCATTCTCTGTG
GTATCCAAGAATCAGTGAAGATGCCAGTGAAACTTCAAGCAAATCTACTTCAACACTTCA
TGTATTGTGTGGGTCTGTTGTAGGGTTGCCAGATGCAATACAAGATTCCTGGTTAAATTT
GAATTTCAGTAAACAATGAATAGTTTTTCATTGTACCATGAAATATCCAGAACATACTTA
TATGTAAAGTATTATTTATTTGAATCTACAAAAAACAACAAATAATTTTTAAATATAAGG
ATTTTCCTAGATATTGCACGGGAGAATATACAAATAGCAAAATTGAGGCCAAGGGCCAA
GAGAATATCCGAACTTTAATTTCAGGAATTGAATGGGTTTGCTAGAATGTGATATTTGAA
GCATCACATAAAAATGATGGGACAATAAATTTTGCCATAAAGTCAAATTTAGCTGGAAA
TCCTGGATTITTTTCTGTTAAATCTGGCAACCCTAGTCTGCTAGCCAGGATCCACAAGTCC
TTGTTCCACTGTGCCTTGGTTTCTCCTTTATTTCTAAGTGGAAAAAGTATTAGCCACCATC
TTACCTCACAGTGATGTTGTGAGGACATGTGGAAGCACTTTAAGTTTTTTCATCATAACA
TAAATTATTTTCAAGTGTAACTTATTAACCTATTTATTATTTATGTATTTATTTAAGCATCA
AATATTTGTGCAAGAATTTGGAAAAATAGAAGATGAATCATTGATTGAATAGTTATAAA
GATGTTATAGTAAATTTATTTTATTTTAGATATTAAATGATGTTTTATTAGATAAATTTCA
ATCAGGGTTTTTAGATTAAACAAACAAACAATTGGGTACCCAGTTAAATTTTCATTTCAG
ATATACAACAAATAATTTTTTAGTATAAGTACATTATTGTTTATCTGAAATTTTAATTGAA
CTAACAATCCTAGTTTGATACTCCCAGTCTTGTCATTGCCACCTGTGTTGGTAGTGCTGTG
TTGAATTACGGAATAATGAGTTAGAACTATTAAAACAGCCAAAACTCCACAGTCAATATT
AGTAATTTCTTGCTGGTTGAAACTTGTTTATTATGTACAAATAGATTCTTATAATATTATT
TAAATGACTGCATTTTTAAATACAAGGCTTTATATTTTTAACTTTAAGATGTTTTTATGTG
CTCTCCAAATTTTTTTTACTGTTTCTGATTGTATGGAAATATAAAAGTAAATATGAAACAT
TTAAAATATAATTTGTTGTCAAAGTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAA

Figure 87A

MTSKLAVALLAAFLISAALCEGAVLPRSAKELRCQCIKTYSKPFHPKFIKELRVIESGPHCANT
EINIVKLSDGRELCLDPKENWVQRVVEKFLKRAENS

Figure 87B
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CCTCTCACCCTTTAGCCCAGAACTGCTTTGAATACACCAATTGCTGTGGGGCGGCTCGAG
GAAGAGAAGACACCAGTGCCTCAGAAACTGCTCGGTCAGACGGTGATAGCGAGCCACGC
ATTCACAGGGCCACTGCTGCTCACAGAAGCAGTGAGGATGATGCCAGGATGATGTCTGC
CTCGCGCCTGGCTGGGACTCTGATCCCAGCCATGGCCTTCCTCTCCTGCGTGAGACCAGA
AAGCTGGGAGCCCTGCGTGGAGACTTGGCCCTAAACCACACAGAAGAGCTGGCATGAAA
CCCAGAGCTTTCAGACTCCGGAGCCTCAGCCCTTCACCCCGATTCCATTGCTTCTTGCTAA
ATGCTGCCGTTTTATCACGGAGGTGGTTCCTAATATTACTTATCAATGCATGGAGCTGAA
TTTCTACAAAATCCCCGACAACCTCCCCTTCTCAACCAAGAACCTGGACCTGAGCTTTAA
TCCCCTGAGGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTGGA
TTTATCCAGGTGTGAAATCCAGACAATTGAAGATGGGGCATATCAGAGCCTAAGCCACC
TCTCTACCTTAATATTGACAGGAAACCCCATCCAGAGTTTAGCCCTGGGAGCCTTTTCTG
GACTATCAAGTTTACAGAAGCTGGTGGCTGTGGAGACAAATCTAGCATCTCTAGAGAAC
TTCCCCATTGGACATCTCAAAACTTTGAAAGAACTTAATGTGGCTCACAATCTTATCCAA
TCTTTCAAATTACCTGAGTATTTTTCTAATCTGACCAATCTAGAGCACTTGGACCTTTCCA
GCAACAAGATTCAAAGTATTTATTGCACAGACTTGCGGGTTCTACATCAAATGCCCCTAC
TCAATCTCTCTTTAGACCTGTCCCTGAACCCTATGAACTTTATCCAACCAGGTGCATTTAA
AGAAATTAGGCTTCATAAGCTGACTTTAAGAAATAATTTTGATAGTTTAAATGTAATGAA
AACTTGTATTCAAGGTCTGGCTGGTTTAGAAGTCCATCGTTTGGTTCTGGGAGAATTTAG
AAATGAAGGAAACTTGGAAAAGTTTGACAAATCTGCTCTAGAGGGCCTGTGCAATTTGA
CCATTGAAGAATTCCGATTAGCATACTTAGACTACTACCTCGATGATATTATTGACTTATT
TAATTGTTTGACAAATGTTTCTTCATTTTCCCTGGTGAGTGTGACTATTGAAAGGGTAAAA
GACTTTTCTTATAATTTCGGATGGCAACATTTAGAATTAGTTAACTGTAAATTTGGACAGT
TTCCCACATTGAAACTCAAATCTCTCAAAAGGCTTACTTTCACTTCCAACAAAGGTGGGA
ATGCTTTTTCAGAAGTTGATCTACCAAGCCTTGAGTTTCTAGATCTCAGTAGAAATGGCTT
GAGTTTCAAAGGTTGCTGTTCTCAAAGTGATTTTGGGACAACCAGCCTAAAGTATTTAGA
TCTGAGCTTCAATGGTGTTATTACCATGAGTTCAAACTTCTTGGGCTTAGAACAACTAGA
ACATCTGGATTTCCAGCATTCCAATTTGAAACAAATGAGTGAGTTTTCAGTATTCCTATC
ACTCAGAAACCTCATTTACCTTGACATTTCTCATACTCACACCAGAGTTGCTTTCAATGGC
ATCTTCAATGGCTTGTCCAGTCTCGAAGTCTTGAAAATGGCTGGCAATTCTTTCCAGGAA
AACTTCCTTCCAGATATCTTCACAGAGCTGAGAAACTTGACCTTCCTGGACCTCTCTCAGT
GTC

Figure §8A
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AACTGGAGCAGTTGTCTCCAACAGCATTTAACTCACTCTCCAGTCTTCAGGTACTAAATA
TGAGCCACAACAACTTCTTTTCATTGGATACGTTTCCTTATAAGTGTCTGAACTCCCTCCA
GGTTCTTGATTACAGTCTCAATCACATAATGACTTCCAAAAAACAGGAACTACAGCATTT
TCCAAGTAGTCTAGCTTTCTTAAATCTTACTCAGAATGACTTTGCTTGTACTTGTGAACAC
CAGAGTTTCCTGCAATGGATCAAGGACCAGAGGCAGCTCTTGGTGGAAGTTGAACGAAT
GGAATGTGCAACACCTTCAGATAAGCAGGGCATGCCTGTGCTGAGTTTGAATATCACCTG
TCAGATGAATAAGACCATCATTGGTGTGTCGGTCCTCAGTGTGCTTGTAGTATCTGTTGT
AGCAGTTCTGGTCTATAAGTTCTATTTTCACCTGATGCTTCTTGCTGGCTGCATAAAGTAT
GGTAGAGGTGAAAACATCTATGATGCCTTTGTTATCTACTCAAGCCAGGATGAGGACTGG
GTAAGGAATGAGCTAGTAAAGAATTTAGAAGAAGGGGTGCCTCCATTTCAGCTCTGCCTT
CACTACAGAGACTTTATTCCCGGTGTGGCCATTGCTGCCAACATCATCCATGAAGGTTTC
CATAAAAGCCGAAAGGTGATTGTTGTGGTGTCCCAGCACTTCATCCAGAGCCGCTGGTGT
ATCTTTGAATATGAGATTGCTCAGACCTGGCAGTTTCTGAGCAGTCGTGCTGGTATCATC
TTCATTGTCCTGCAGAAGGTGGAGAAGACCCTGCTCAGGCAGCAGGTGGAGCTGTACCG
CCTTCTCAGCAGGAACACTTACCTGGAGTGGGAGGACAGTGTCCTGGGGCGGCACATCTT
CTGGAGACGACTCAGAAAAGCCCTGCTGGATGGTAAATCATGGAATCCAGAAGGAACAG
TGGGTACAGGATGCAATTGGCAGGAAGCAACATCTATCTGAAGAGGAAAAATAAAAACC
TCCTGAGGCATTTCTTGCCCAGCTGGGTCCAACACTTGTTCAGTTAATAAGTATTAAATG
CTGCCACATGTCAGGCCTTATGCTAAGGGTGAGTAATTCCATGGTGCACTAGATATGCAG
GGCTGCTAATCTCAAGGAGCTTCCAGTGCAGAGGGAATAAATGCTAGACTAAAATACAG
AGTCTTCCAGGTGGGCATTTCAACCAACTCAGTCAAGGAACCCATGACAAAGAAAGTCA
TTTCAACTCTTACCTCATCAAGTTGAATAAAGACAGAGAAAACAGAAAGAGACATTGTT
CTTTTCCTGAGTCTTTTGAATGGAAATTGTATTATGTTATAGCCATCATAAAACCATTTTG
GTAGTTTTGACTGAACTGGGTGTTCACTTTTTCCTTTTTGATTGAATACAATTTAAATTCT
ACTTGATGACTGCAGTCGTCAAGGGGCTCCTGATGCAAGATGCCCCTTCCATTTTAAGTC
TGTCTCCTTACAGAGGTTAAAGTCTAGTGGCTAATTCCTAAGGAAACCTGATTAACACAT
GCTCACAACCATCCTGGTCATTCTCGAGCATGTTCTATTTTTTAACTAATCACCCCTGATA
TATTTTTATTTTTATATATCCAGTTTTCATTTTTTTACGTCTTGCCTATAAGCTAATATCAT
AAATAAGGTTGTTTAAGACGTGCTTCAAATATCCATATTAACCACTATTTTTCAAGGAAG
TATGGAAAAGTACACTCTGTCACTTTGTCACTCGATGTCATTCCAAAGTTATTGCCTACTA
AGTAATGACTGTCATGAAAGCAGCATTGAAATAATTTGTTTAAAGGGGGCACTCTTTTAA
ACGGGAAGAAAATTTCCGCTTCCTGGTCTTATCATGGACAATTTGGGCTAGAGGCAGGA
AGGAAGTGGGATGACCTCAGGAGGTCACCTTTTCTTGATTCCAGAAACATATGGGCTGAT
AAACCCGGGGTGACCTCATGAAATGAGTTGCAGCAGAAGTTTATTTTTTTCAGAACAAGT
GATGTTTGATGGACCTCTGAATCTCTTTAGGGAGACACAGATGGCTGGGATCCCTCCCCT
GTACCCTTCTCACTGCCAGGAGAACTA

Figure 88A (continued)
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MELNFYKIPDNLPFSTKNLDLSFNPLRHLGSYSFFSFPELQVLDLSRCEIQTIEDGAYQSLSHLS
TLILTGNPIQSLALGAFSGLSSLOQKLVAVETNLASLENFPIGHLKTLKELNVAHN LIQSFKLPEY
FSNLTNLEHLDLSSN KIQSIYCTDLRVLHQMPLLNLSLDLSLNPMNFIQPGAFKEIRLHKLTLR
NNFDSLNVMKTCIQGLAGLEVHRLVLGEFRNEGNLEKFDKSALEGLCNLTIEEFRLAYLDYY
LDDIIDLFNCLTNVSSFSLVSVTIERVKDFSYNFGWQHLELVNCKFGQFPTLKLKSLKRLTFTS
NKGGNAFSEVDLPSLEFLDLSRNGLSFKGCCSQSDFGTTSLKYLDLSFNGVITMSSNFLG LEQ
LEHLDFQHSNLKQMSEFSVFLSLRNL!YLDISHTHTRVAFNG]FNGLSSLEVLKMAGNSFQENF
LPDIFTELRNLTFLDLSQCQLEQLSPTAFNSLSSLQVLNMSHNNFFSLDTFPYKCLNS LQVLDY
SLNHIMTSKKQELQHFPSSLAFLN LTQNDFACTCEHQSFLQWIKDQRQLLVEVERMECATPS
DKQGMPVLSLNITCQMNKTIIGVSVLSVLVVSVVAVLVYKFYFHLMLLAGCIKYGRGENIYD
AFVIYSSQDEDWVRNELYKNLEEGVPPFQLCLHYRDFIPGVAIAANIIHEGFHKSRKVIVVVS
QHFIQSRWCIFEYEIAQTWQFLSSRAGIFIVLQKVEKTLLRQQVELYRLLSRNTYLEWEDSVL
GRHIFWRRLRKALLDGKSWNPEGTVGTGCNWQEATSI

Figure 88B
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TAGTTCTCCCTGAGTGAGACTTGCCTGCTTCTCTGGCCCCTGGTCCTGTCCTGTTCTCCAG
CATGGTGTGTCTGAAGCTCCCTGGAGGCTCCTGCATGACAGCGCTGACAGTGACACTGAT
GGTGCTGAGCTCCCCACTGGCTTTGGCTGGGGACACCCGACCACGTTTCTTGTGGCAGCT
TAAGTTTGAATGTCATTTCTTCAATGGGACGGAGCGGGTGCGGTTGCTGGAAAGATGCAT
CTATAACCAAGAGGAGTCCGTGCGCTTCGACAGCGACGTGGGGGAGTACCGGGCGGTGA
CGGAGCTGGGGCGGCCTGATGCCGAGTACTGGAACAGCCAGAAGGACCTCCTGGAGCAG
AGGCGGGCCGCGGTGGACACCTACTGCAGACACAACTACGGGGTTGGTGAGAGCTTCAC
AGTGCAGCGGCGAGTTGAGCCTAAGGTGACTGTGTATCCTTCAAAGACCCAGCCCCTGC
AGCACCACAACCTCCTGGTCTGCTCTGTGAGTGGTTTCTATCCAGGCAGCATTGAAGTCA
GGTGGTTCCGGAACGGCCAGGAAGAGAAGGCTGGGGTGGTGTCCACAGGCCTGATCCAG
AATGGAGATTGGACCTTCCAGACCCTGGTGATGCTGGAAACAGTTCCTCGGAGTGGAGA
GGTTTACACCTGCCAAGTGGAGCACCCAAGTGTGACGAGCCCTCTCACAGTGGAATGGA
GAGCACGGTCTGAATCTGCACAGAGCAAGATGCTGAGTGGAGTCGGGGGCTTCGTGCTG
GGCCTGCTCTTCCTTGGGGCCGGGCTGTTCATCTACTTCAGGAATCAGAAAGGACACTCT
GGACTTCAGCCAACAGGATTCCTGAGCTGAAATGCAGATGACCACATTCAAGGAAGAAC
CTTCTGTCCCAGCTTTGCAGAATGAAAAGCTTTCCTGCTTGGCAGTTATTCTTCCACAAGA
GAGGGCTTTCTCAGGACCTGGTTGCTACTCGTTCGGCAACTGCAGAAAATGTCCTCCCTT
GTGGCTTCCTCAGCTCCTGCCCTTGGCCTGAAGTCCCAGCATTGATGACAGCGCCTCATC
TTCAACTTTTGTGCTCCCCTTTGCCTAAACCGTATGGCCTCCCGTGCATCTGTACTCACCC
TGTACGACAAACACATTACATTATTAAATGTTTCTCAAAGATGGAGTT

Figure 89A

MVCLKLPGGSCMTALTVTLMVLSSPLALAGDTRPRFLWQLKFECHFFNGTERVRLLERCIYN
QEESVRFDSDVGEYRAVTELGRPDAEYWWBQKDLLEQRRAAVDTYCRHNYGVGESFTVQR
RVEPKVTVYPSKTQPLQHHNLLVCSVSGFYPGSI EVRWFRNGQEEKAGVVSTGLIQNGDWTF
QTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGFYLGLLFLGAGL
FIYFRNQKGHSGLQPTGFLS

Figure 89B

ACGTCACTGTCTTGAAGCAGCAGTAGCCTGGGAAGTGAGGCAGGAGGAATTGAGAGGCA
GGAAGGGNGCTGGAGACACAGCTGAGCCTGGAAATGAGAGTGGGCATCGCCGTGGTCAT
CATGACTCCTCTGCGGCGTGGTCACCATGTTGGTTCACTGTGTTGGGCTCTTATTGACGGG
TCTCCTGCTAGGCCTGACCTTGGGTGCCGGAGCCCTGCTGGCTTCTGAGCCTATCTACCA
ACCACCTTCAGCCTGGGTGCCAGCTGGGGGGCTGGTGGGGCTGGCGCTGCTGGGAGCCC
TGCTCACACTTCGGTGGCCACGTCCATTCACAGTTCTGGGCACAACCCTGCTGGGTTCTG
CAGTGCTTGTGGCCTGTGTTGACTACTTCCTGGAGGGGCTGGCACTGGGGAGTTGGCTGG
GCCAACGCCTGCAGACACTTCCAGCCTTGCCTTCTCTCTGCTGATATAGCTGGGTCTTACT
GGGGATCTGGCCAGCCTTGGGGGCCCTTGGAGCCCTGGCCCAGTGGAAGCTCGTGCCTG
AGGAACATGGAGGCCACGCTAATGGGTCTGTTCCTGGTTTCCCAGATGCATAAAGGAAG
ACATATCCCTCCCCTGGGCAGCAAGGCTACAATGGGAGGGAGGGAGAACATGGGAGCAT
GTGAATAAAATGGCATTAAATACTG
Figure 90A

MLVHCVGLLLTGLLLGLTLGAGALLASEPIYQPPSAWVPAGGLVGLALLGALLTLRWPRPFT
VLGTTLLGSAVLVACVDYFLEGLALGSWLGQRLQTLPALPSLC

Figure 90B
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CCGGGTCGACTACTACTACTACTAAATTCGCGGCCGCGTCGACCGCCCCTTGGCTTCTGC
ACTGATGGTGGGTGGATGAGTAATGCATCCAGGAAGCCTGCGAGGCCTGTGGTTTCCGCA
CCCGCTGCCACCCCCGCCCCTAGCGTGGACATTTATCCTCTAGCGCTCAGGCCCETGCCGC
CATCGCCGCAGATCCAGCGCCCAGAGAGACACCAGAGAACCCACCATGGCCCCCTTTGA
GCCCCTGGCTTCTGGCATCCTGTTGTTGCTGTGGCTGATAGCCCCCAGCAGGGCCTGCAC
CTGTGTCCCACCCCACCCACAGACGGCCTTCTGCAATTCCGACCTCGTCATCAGGGCCAA
GTTCGTGGGGACACCAGAAGTCAACCAGACCACCTTATACCAGCGTTATGAGATCAAGA
TGACCAAGATGTATAAAGGGTTCCAAGCCTTAGGGGATGCCGCTGACATCCGGTTCGTCT
ACACCCCCGCCATGGAGAGTGTCTGCGGATACTTCCACAGGTCCCACAACCGCAGCGAG
GAGTTTCTCATTGCTGGAAAACTGCAGGATGGACTCTTGCACATCACTACCTGCAGTTTC
GTGGCTCCCTGGAACAGCCTGAGCTTAGCTCAGCGCCGGGGCTTCACCAAGACCTACACT
GTTGGCTGTGAGGAATGCACAGTGTTTCCCTGTTTATCCATCCCCTGCAAACTGCAGAGT
GCGCACTCATTGCTTGTGGACGGACCAGCTCCTCCAAGGCTCTGAAAAGGGCTTCCAGTCC
CGTCACCTTGCCTGCCTGCCTCGGGAGCCAGGGCTGTGCACCTGGCAGTCCCTGCGGTCC
CAGATAGCCTGAATCCTGCCCGGAGTGGAAGCTGAAGCCTGCACAGTGTCCACCCTGTTC
CCACTCCCATCTTTCTTCCGGACAATGAAATAAAGAGTTACCACCCAGCA

Figure 91A
MAPFEPLASGILLLLWLIAPSRACTCVPPHPQTAFCNSDLVIRAKFVGTPEVNQTTLYQRYEIK
MTKMYKGFQALGDAADIRFVYTPAMESVCGYFHRSHNRSEEFLIAGKLQDGLLHITTCSFVA

PWNSLSLAQRRGFTKTYTVGCEECTVFPCLSIPCKLQSGTHCLWTDQLLQGSEKGFQSRHLA
CLPREPGLCTWQSLRSQIA

Figure 91B
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GCCCGCGCCGCGCCOGCTCTTTCTCCGACAGCTGCCGGGGGTGCCCTGCAAGCTGTTCCGC
GCGTCCTGCCCUGTCTGTCCCCGCGGGTCGTCGCCCGCCACAGCCGCGCCATGACCACCCA
GCAGATAGACCTCCAGGGCCCGGGGCCGTGGGGCTTCCGCCTCGTGGGCGGCAAGGACT
TCGAGCAGCCTCTCGCCATTTCCCGGGTCACTCCTGGAAGCAAGGCGGCTCTAGCTAATT
TATGTATTGGAGATGTAATCACAGCCATTGATGGGGAAAATACTAGCAATATGACACAC
TTGGAAGCTCAGAACAGAATCAAAGGCTGCACAGACAACTTGACTCTCACTGTAGCCAG
ATCTGAACATAAAGTCTGGTCTCCTCTGGTGACGGAGGAAGGGAAGCGTCATCCATACA
AGATGAATTTAGCCTCTGAACCCCAGGAGGTCCTGCACATAGGAAGCGCCCACAACCGA
AGTGCCATGCCCTTTACCGCCTCGCCTGCCTCCAGCACTACTGCCAGGGTCATCACAAAC
CAGTACAACAACCCAGCTGGCCTCTACTCTTCTGAAAATATCTCCAACTTCAACAATGCC
CTGGAGTCAAAGACTGCTGCCAGCGGGGTGGAGGCGAACAGCAGACCCTTAGACCATGC
TCAGCCTCCAAGCAGCCTTGTCATCGACAAAGAATCTGAAGTTTACAAGATGCTTCAGGA
GAAACAGGAGTTGAATGAGCCCCCGAAACAGTCCACGTCTTTCTTGGTTTTGCAGGAAAT
CCTGGAGTCTGAAGAAAAAGGGGATCCCAACAAGCCCTCAGGATTCAGAAGTGTTAAAG
CTCCTGTCACTAAAGTGGCTGCGTCGATTGGAAATGCTCAGAAGTTGCCTATGTGTGACA
AATGTGGCACTGGGATTGTTGGTGTGTTTGTGAAGCTGCGGGACCGTCACCGCCACCCTG
AGTGTTATGTGTGCACTGACTGTGGCACCAACCTGAAACAGAAGGGCCATTTCTTTGTGG
AGGATCAAATCTACTGTGAGAAGCATGCCCGGGAGCGAGTCACACCACCTGAGGGTTAT
GAAGTGGTCACTGTGTTCCCCAAGTGAGCCAGCAGATCTGACCACTGTTCTCCAGCAGGC
CTCTGCTGCAGCTTTTTCTCTCAGTGTTCTGGCCCTCTCCTCTCTTGAAAGTTCTCTGCTTA
CTTTGGTTTTCCCTCTGCTTGTAAAACATTGAGTCCCCTCCCTGCCTTGGTTAATTGACTC
ACACCAGCTGTGCGATGCCCGCTTTTACAATTAAAGGAAAACTGTTTTGTTCAGTGTCAC
CTTGTCAGCAACACTGTGTCCCTTCGCCCCACCGTTCTTCTCTGCTGCATTTGGACATCAG
CCAAATTTGAACCCAATCAAATATAACGTGTCTGACACTGATTTTGTTTTTACTCAATAA
ATGTATAGACTACAAAAAAAAAAAAA

Figure 92A

MTTQQIDLQGPGPWGFRLVGGKDFEQPLAISRVTPGSKAALANLCIGDVITAIDGENTSNMTH
LEAQNRIKGCTDNLTLTVARSEHKVWSPLVTEEGKRHPYKMNLASEPQEVLHIGSAHNRSA
MPFTASPASSTTARVITNQYNNPAGLYSSENISNFNNALESKTAASGVEANSRPLDHAQPPSSL
VIDKESEVYKMLQEKQELNEPPKQSTSFLVLQEILESEEKGDPNKPSGFRSVKAPVTKVAASI
GNAQKLPMCDKCGTGIVGVFVKLRDRHRHPECYVCTDCGTNLKQKGHFFVEDQIYCEKHA
RERVTPPEGYEVVTVFPK

Figure 92B
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1 cacagagcec gggecgeagg cacclecteg ceagetctte cgcetectete acagecgeca
61 gacccgectg ctgageeeca tggeeegege tgetetetee gecgeeeeea gcaatceecg
121 geteetgega gtggeactge tgetectget cetggtagee getggecgge gegeageagg
181 ageglecgtg gecactgaac tgegetgeea grgetigeag aceetgeagg gaattcacce
24] caagaacatc caaagtgtga acgtgaagtc cceeggacce cactgegece aaaccgaagt
301 catagccaca ctcaagaatg ggcggaaage ttgecteaat cctgeateee ceatagttaa
361 gaaaatcatc gaaaagatge tgaacagtga caaatccaac tgaccagaag ggaggaggaa
421 gctcactgpt gectgitect gaaggaggce ctgeccttat aggaacagaa gaggaaagag
481 agacacagct geagaggcca cetggattgt gectaatgtg tttgageate gettaggaga
541 agtcticiat tatttatit attcatiagt titgaagatt ctatgttaat attttaggty
601 taaaataatt aagggtatga ttaactctac ctgcacactg tcclattata ttcattcitt
661 ttgaaatgtc aaccccaagt tagttcaatc tggattcata tttaattiga aggtagaatg
721 tittcaaatg tictccagtc attatgttaa tatttctgag gagectgeaa catgecagec
781 actgtgatag aggctggegg atccaageaa atggecaalg agatcattgt gaaggcaggg
841 gaatgtatgt geacatctgt tttgtaactg tttagatgaa tgtcagitgt tatttatiga
901 aatgattica cagtgtgtgg tcaacatttc tcatgttgaa actitaagaa ctaaaatgtt
961 ctaaatatce cttggacatt ttatgtcttt ctigtaaggc atactgectt gtitaatggt
1021 agttttacag tgttictgge tlagaacaaa ggggcttaat tattgatgtt ticatagaga

1081 atataaaaat aaagcactta tag
Figure 93A

MARAALSAAPSNPRLLRVALLLLLLVAAGRRAAGASVATELRCQCLQTLQGIHPKNIQSVNV

KSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSN

Figure 93B
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TGCAATTAAAGGAGTCGGGTCTCTAACTGTTGATCTGTTTTTTTCCCTTCTGAGCAATGGA
GCTTACCATCTTTATCCTGAGACTGGCCATTTACATCCTGACATTTCCCTTGTACCTGCTG
AACTTTCTGGGCTTGTGGAGCTGGATATGCAAAAAATGGTTCCCCTACTTCTTGGTGAGG
TTCACTGTGATATACAACGAACAGATGGCAAGCAAGAAGCGGGAGCTCTTCAGTAACCT
GCAGGAGTTTGCGGGCCCCTCCGGGAAACTCTCCCTGCTGGAAGTGGGCTGTGGCACGG
GGGCCAACTTCAAGTTCTACCCACCTGGGTGCAGGGTGACCTGTATTGACCCCAACCCCA
ACTTTGAGAAGTTTTTGATCAAGAGCATTGCAGAGAACCGACACCTGCAGTTTGAGCGCT
TTGTGGTAGCTGCCGGGGAGAACATGCACCAGGTGGCTGATGGCTCTGTGGATGTGGTG
GTCTGCACCCTGGTGCTGTGCTCTGTGAAGAACCAGGAGCGGATTCTCCGCGAGGTGTGC
AGAGTGCTGAGACCGGGAGGGGCTTTCTATTTCATGGAGCATGTGGCAGCTGAGTGTTCG
ACTTGGAATTACTTCTGGCAACAAGTCCTGGATCCTGCCTGGCACCTTCTGTTTGATGGGT
GCAACCTGACCAGAGAGAGCTGGAAGGCCCTGGAGCGGGCCAGCTTCTCTAAGCTGAAG
CTGCAGCACATCCAGGCCCCACTGTCCTGGGAGTTGGTGCGCCCTCATATCTATGGATAT
GCTGTGAAATAGTGTGAGCTGGCAGTTAAGAGCTGAATGGCTCAAAGAATTTAAAGCTT
CAGTTTTACATTTAAAATGCTAAGTGGGAGAAGAGAAACCTTTTTTITGGGGGGCGGTTT
TTTTGGTTTGTTGTTGGTTTTTTTTTTTTTTTTGGCAGGAGAATCTCTTGAACCCAGAAGGC
GAAGGTTGCAGTGAACCGAGATCATGCCATTGTACTCTAGCCTGGGTGACAAGAGCAAG
ACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAGAAGTAGAGACAGGGAGACGGGGTC
TCACTGTGTTGCCTAGGCCGGTCTTGAACTCCTGGGCTCAAGTGATTCTCCCACCTTGACC
TCCTAAATTGTTGGGATTACAGGTGTGAGACAGTGCACCTGGCCGAAATAGCTCAAGTTT
CTGAAAAACAAATCTGAATCTATTTGTTATTCTTAGCGTCACTGGTCTGGCTTTCAGAATT
AACATACAAGGTTGCCACACCTAGTTCTGCCCAGCTTTATGTCTTTTATTCCAGTATTCCA
CCAAAGTTTGTTTTCCTGCATTCCAGTTCTCAAGTCTTAAGATAAAGATTGTACTTGACAG
TTTAGTATATCCATAAAACTATTTGAGGTGGTTAAGGTTCTTGGGTTCATTTTCCTTAATA
CTTTGCTGAATATTGTAGATTGTAGGCAATGAAAAAGTCTACTAAATTAGGAAAACCTTG
AATAATTAGGTATCCTAGGTAAGAGCCCCTAAACATCAAGCAATCTGTGAGTCTGTAAA
GAAATAAATATTTTTTGGATTATTCTTATCTAATTCCACCCCTGTTGGAAGATGATTTCTT
TGTTCTTTGCAACTATGGAAGCTGTGAAAATCATCACAAGTGCCTCTGAAAGCGAGTGTT
AGGTTGGTTAGAGGGTTTAATATTTTCTGCAATGGTTTGTAGGAATTTTAATAAATGTAG
TATATTTTCTGAGATGATTTTGTAAAAGTACTATTTTAAATATCAAATCAACCAATAAATT
CACATTTGTGTTAGGAACAAAA

Figure 94A

MELTIFILRLAIYILTFPLY LLNFLGLWSWICKKWFPYFLVRFTVIYNEQMASKKRELFSNLQE
FAGPSGKLSLLEVGCGTGANFKFYPPGCRVTCIDPNPNFEKFLIKSIAENRHLQFERFVVAAGE
NMHQVADGSVDVVVCTLVLCSVKNQERILREVCRVLRPGGAFY FMEHVAAECSTWNYFWQ
QVLDPAWHLLFDGCNLTRESWKALERASFSKLKLQHIQAPLSWELVRPHIYGYAVK

Figure 94B
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GTCTCCTGCTATCAGGTAATGCCAACCTCAACCCCCTGGACCAGTCACCCCGATCAGACT
TTGCTTGCCTGATTTTAGGCCAGGTCAGACATCAGAGGAGAGCCCAGATCCTTGTTTCCT
CTCCCCCCGCAGGGCTTCCCCTTTCTTGGTCATCGATCCCTAGAGCTCTGGCTCTTTCTCT
TCTTGGGGTGAGAAACTGCTAAGAACAGTTTATTTCCCATGCATGCATCTGGGCTTGCCA
CTGATCTGCCTTTTCCCCCCTCCTCCCCAGGTTAGGGACACCTGGGTCCAACCTTCCCAAG
GAATATGGGGATGGGGGTTGGAGATGAAGTTTAGTGCTAGACTGTAAGGTAGGTGGGGT
GGAAGTACATGAGGGAAAGGGCTAAAATGGTACTAATGGTGTTAAGGATAGGGTGAATT
ATTTAAGAGGAAAAAGACTAGGCCCAGGTTCTCCTTAGCCATGTGGCTTTCCCAGGGCAG
AGGGTGGCCCCTCCCTACCCAGGGGCCCAGCAGAGACTGACTTTTGATCCCTACCCCAGA
GACCAGTGAACCATTAACTCCTCTCTTATGTGAGCCTTCACACACTGGCCCCACCCCTGA
CCCCGCCCCAAGGCAGGTGGGCTAGGAGGGGGTGCATGTCCATCTCAGCCTTCTATGTGA
CGTGGCCTCCGATCCACCTGGACACCTGGAGGCTAAGCCTGGATTCCCCCTTCCCTGACT
CAGGAACTGCTTAACGTCTACAGCAAGGCCTAATAGGGGACCTGAGGGCACAGTCCTCA
GCGATGTTTCGGGGAGAATAGGAGCCAGAACCTGAGCCCCTAAGCTATTCCCCTCACCAA
TGATGGGGTCCCCAGTGAGTCATCTGCTGGCCGGCTTCTGTGTGTGGGTCGTCTTGGGCT
GGGTAGGGGGCTCAGTCCCCAACCTGGGCCCTGCTGAGCAGGAGCAGAACCATTACCTG
GCCCAGCTGTTTGGCCTGTACGGCGAGAATGGGACGCTGACTGCAGGGGGCTTGGCGCG
GCTTCTCCACAGCCTGGGGCTAGGCCGAGTTCAGGGGCTTCGCCTGGGACAGCATGGGC
CTCTGACTGGACGGGCTGCATCCCCAGCTGCAGACAATTCCACACACAGGCCACAGAAC
CCTGAGCTGAGTGTGGATGTCTGGGCAGGGATGCCTCTGGGTCCCTCAGGGTGGGGTGA
CCTGGAAGAGTCAAAGGCCCCTCACCTACCCCGTGGGCCAGCCCCCTCGGGCCTGGACCT
CCTTCACAGGCTTCTGTTGCTGGACCACTCATTGGCTGACCACCTGAATGAGGATTGTCT
GAACGGCTCCCAGCTGCTGGTCAATTTTGGCTTGAGCCCCGCTGCTCCTCTGACCCCTCGT
CAGTTTGCTCTGCTGTGCCCAGCCCTGCTTTATCAGATCGACAGCCGCGTCTGCATCGGC
GCTCCGGCCCCTGCACCCCCAGGGGATCTACTATCTGCCCTGCTTCAGAGTGCCCTGGCA
GTCCTGTTGCTCAGCCTCCCTTCTCCCCTATCCCTGCTGCTGCTGCGGCTCCTGGGACCTC
GTCTACTACGGCCCTTGCTGGGCTTCCTGGGGGCCCTGGCGGTGGGCACTCTTTGTGGGG
ATGCACTGCTACATCTGCTACCGCATGCACAAGAAGGGCGGCACGCAGGACCTGGCGGA
CTACCAGAGAAGGACCTGGGCCCGGGGCTGTCAGTGCTCGGAGGCCTCTTCCTGCTCTTT
GTGCTGGAGAACATGCTGGGGCTTTTGCGGCACCGAGGGCTCAGGCCAAGATGCTGCAG
GCGAAAACGAAGGAATCTCGAAACACGCAACTTGGATCCGGAGAATGGCAGTGGGATG
GCCCTTCAGCCCCTACAGGCAGCTCCAGAGCCAGGGGCTCAGGGCCAGAGGGAGAAGAA
CAGCCAGCACCCACCAGCTCTGGCCCCTCCTGGGCACCAAGGCCACAGTCATGGGCACC
AGGGTGGCACTGATATCACGTGGATGGTCCTCCTGGGAGATGGTCTACACAACCTCACTG
ATGGGCTGGCCATAGGTGCTGCCTTCTCTCGATGGCTTCTCCAGCGGCCTCAGTACCACCT
TAGCGGTCTTCTGCCATGAGCTGCCCCACGAACTGGGTGACTTTGCCATGCTGCTCCAGT
CAGGGCTGTCCTTTCGGCGGCTGCTGCTGCTGAGCCTCGTGTCTGGAGCCCTGGGATTGG
GGGGTGCAGTCCTGGGGGTGGGGCTCAGCCTGGGCCCTGTCCCCCTCACTCCCTGGGTGT
TTGGGGTCACTGCTGGGGTCTTCCTCTATGTGGCCCTTGTGGACATGCTACCAGCCCTGCT
TCGTCCTCCGGAGCCCCTGCCTACGCCCCATGTGCTCCTGCAGGGGCTGGGGCTGCTGCT
GGGGGGCGGCCTCATGCTTGCCATAACCCTGCTGGAGGAGCGGCTACTGCCCGTGACCA
CTGAGGGCTGATGGGGCCAGTGGAAAGGGGTCGGGTTGCCCTTCCTTCCCCCCAACCAC
AGGAATGGAGGCGGGACACAGGGCCAGTAGGAGCAATAGGATTTTAATAAACAGAACC
CATCCCAAAGCCATGACTACGACAGTTGTACTTGCACCAAAACAGCATAGAAAACCAGA
GTGTGGTGGGAGGACCCCGAAGCCGGTTGGGGGAGGATGTGAGTAGGGGCCTGGAGGGT
GCAGGGTCATTAATCTGCGGGGAGAACATTGTGCTTTAGCCCAGGGAGGGGAGGGGTGG
GGCAAATGCACCGAGGTCCCCACTTTTTCCTGCTGCCCTCGGCACCCTGGGGATGCAGGC
ATCTGGGCACATCTGCCCCTTATTGCTGCCCACCAGCGTT
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AAACGCCCCCGATCCCAACACTAGCACCACAGGTGGTTCCGGGGCAGGGAGAGGCAGGA
ATGGGAAAATTGCTTAGAGAAAGATTCCACTAGAATCCAGTGAATTGTGCTCAGTTCTCT
TTACTTCCTACAACCGAGTACATGGGTCACAGGGTGGAGGGTGCAACAGGACATGGAAC
ATGCCCCTCCGTGCCCCCCAACACACACCTGCACACAGGATGGTGGTGTCTGCAGCATCA
CAGGTCATGCAGGGCATGGGGAAGGGGAGGTTCACACACACATAGATGCCCACAGCGG
GTACCAGACGGAGAACACCCCTGAATATACATAGCTGTACATGGGGAACCCCCAGGTCC
CCACCCCAACCCTCTCCCCTGTCTTGCTGTCCCCCGCAGGGGAACTATATTGCTTTGAGA
GAGCCACCCCAGGGGCTGCTCTGCCAGGCACCCTCCCCTCCCACCCACCCCCATTTTGGC
ACATCTGCAAGACACACAGCAGCGAGAGTAGGCACCCTCCCTTCCCAGGCTTCTGTGGCC
TGGAGCTGGAGAAGGGGGTAGGAGACTTCATCCTCCATCCTCCCCTAACCCTTCCCAAAC
CCCTGCCAAACCCACTCAAGCCAGAACCCACCCCCACCCCCCAAACACACATACAAAGC
TGAGCTATCCAGGAACACAAGGGAAACAAGGAGATTGTCCAGGGTGGGAGCGGAGGCA
GCGGGGGAAGAAGACTGGAAGCAGAGACCTCCCCCCTTGTGGGGGGCAGACTGGCACA
ACAGCTACTTTAGTGCAATTGGAGAGGGTGCCCAGAGTGAGAGGTGGAGAAGGGAGGG
AAGGCGGTCCCCAACTTCCCTGGGGGCAAAGTCAGGCTTCCAGATTCCCCAGGGAAAGG
GCCTAGCAGGAGTGGGTGAGGGCCAAGGTGGATCCTCTGGTTACCCGCCACCCTCTGCCC
TCCCAAATGCAGTGACAGTGTCCCCCTCACACCTAAGTGGGCAACAGCAGCCTTGGAGTC
AGTACCTTCAAGTAATTCAAAGAGCAGACCCTCCCCACCCCAGCTTCACCCCATCTCTGG
GATTTGGTCGCTTCTCTAGGGGTTGGGTTGGGAGGAGGGAGCCCCCAAGGCAGACCCTTC
CCTCTCTACCTCCCGATTCCCAGACCACTGGGCTTGGTCCTCAAAGATTCCTCACCTCCGC
CCTTGCCCAACCTGGGTCAAGGCTGCAGAAGGCTGGAGCCACCACAATTAGAGGGGAAG
GGGCTGCTTTGTTCCTTATCCCTCCTTCTTAAAAGGTAGGGTTCAAACTAGGCGGGATGG
GGGCCCATACTGGTTTGCCCCAGGAGTAGGGTTTCTGGGCTAGGGTCTGTAAGGCTATTT
TCCTTTGCGGTGGGAAGGGGAGGTAGGGGATGAACACTGGGTATGGGAAGTGGGTGAGA
AATGGCTGAGAGGGAAGGAGGAAGGGGCCTCCCCGCTGGAGCAGTCACTGGAGTCATTT
AGACAAAAACACTCATGTGCATAAGATACACAGTGCGCAAACTCAGCCCTGCCAGCCCG
GCCCCAATCCCACCTCTCAGGACTCCTTCCAAGACCCTGGAGGAGGTTCTGGGGATACAG
CTGTAGAACCGTTCACTCTGGCCCCATCCACCCCACCTCCAGCCTCTTCTCCCCTTCTAGG
TCCAGGGAGTAAGAAGGTGCTCGGGTGGGCAGACAGTGGTGGAAACAGTATTGAGTTTT
CCTTTGGTTACATATTGAAGGCAAAGGTGAGCTGGACTTACAGTCAAAACGGATAGGGG
TGAGGAAGGAAGAGGGGCCATGGCTGGGGTTGGAGAGGGAGGTAGGCCCTCCTCAGCC
CCTCCACCCCAAGAAACACATCTACGTGGGGTGGCAGTCCCTCAGTCTTTTCTCTCCCAC
GCCCCACAGCACCAAACAAAAGGAGAAGCCCCCTCCCCCAGGGGCTGCTCCCCACCCCA
ACCTGGGCTGTACATTCAGTGGTTTTCAGCAGTCCTATGGCTCAGGGGGCCACGGGGCAG
GGGAGGTGGCCCGTCAGTCTCAGTGGACAGTGGCAGTGACCCGGGTCTGCTGGTCCTICC
TGGGACCCACGGTTTGTGCCATTCGTTTTTCTGAAGGATAGTATATGACCCTACCAGAGC
CACCGCCCAATCAGAAATAGCTCCCCCAAAATCAGAAACTAAAAACTGGCTCTTTCCATC
TCACCCTCTGATTCACACGTCTGTTTCCCTGTCTCCTATGTCGCCCTCGCTCTGTTTCCTTT
GCTGGGACCTGGGGCTGCTCCCAGGGTCCTCGCTTAAAATAGGCCTTTTCACAAAAGTGC
TTATTACTTGAAGCAAGTGCTTTAGGGCTGCGGTGGGGAGAGGGGGGAGGGGGAGGGCA
AAGGGAAGGCGCTGTTCCCTCCCCGCCCTCCCCCATGAAGACTGGGGGGCATTCTGCCTG
TTTTACTTCTCCACACCCGTTTAAGTCAAACAGGTTTAAAAAAAATCTTAACATTAAAAT
AAATATGCAGTGGCCATGAGAATGGTCAAAATGCTTCAAAAAACACTAGGGCTGGGGAG
CCCAGGGTGGGGCGTGGGGTTTCCTTTGGCATAAGGAGAGGAGGCTGCTTGTCCCCCAG
GCTTCCTCACAGCCACATATGGAGGGACAGAGGACTCCCCACCACCTCCCAGCACTGCTG
ACAGTGCGCTGAGGGCAGCAGGGCGCAGACAGCCCCCAGAAATCTCATCTAGCAAGACA
ACGGGGCTCTGACACTCAGACGCTTCCCGCCATCACCAAACATCACGAAAGGAGAACAC
GACTCACACCCGGCAAGTTCTCTCTGGAGGACCCATCT
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TCTCACTCCCCTTGCCCCCCACCACCTAATTCCCAGCACCAAGATGAGAGGGAGGGGGTG
GAATGGGAAGATTTCAGGAGAGAGAATTGAAGGGAAGGCAAGCTTTGCAGAGCCAGCA
GGGTTGGGGATGGGGGCTGCAGCCCTTAAGAGAGGTCACATTGATTGTCATATAGGGGA
GGACACGGTGTGGAGGGAGGTGGGCAAGAGGGGCGTCACAAGGCCCTTTGGCTTTGAAA
ATAAAAATAAAAACTAAAAGCTGCACAATCCTTCTCATCAATAATGGTCATTTIGGAAGCC
TTGAAATGATITAGGAACTGAGGGTTGGGAGAAGCAAAACACAGAGAGACAGGGGATC
AAAAGGGACCATGAAAAGATAAGGACTTGGACAACACCCCAGGCTTCTGGAAACCAGC
ATGAGGTATGGTTAAAGGTATCCGTTGGGGAGGGAGGGGGTCCCTGGGACGCCCCCCTC
CCCTCAGCCCACCCTTGACAAGGGTGGCAAGACATTCAGGGTATACAACTAAAAGATGG
GTAAGACTGTGAATAAAGCAAACTTGAGTAGGGGAGGGAGGCTGAAGGATCCCCCCTCA
GGGGAGACCCTGTACTGTGTAAACGAAGCCTGTCCAGTTCTCAGGGGACAATACTGATG
GCAGCCAAACTGGGCAAGGATGCAGTGTGGGGGCGGAGGGGGCATGACCTCTATTCAAG
TTCTGTGTCTTGGCCCCTGGCTGAGGTATTGAGTGTGAGGAAGGGAACACTGGGCTGCAG
GAGTGGGTCCAACTGTCCAGGAGGCTGCACTAGGAGATGGGTGGACAGAGCACTTAAAG
GGACCAGGGCCAAATTCAATGCTACATTTAGAGAGAAAACTGCCCCCTCTTCACTCCAGC
CCAGTTTGGCTTTTGGGGTGCGACTTTAGAAATCTTATCAGTGCAGCCCCCAGCTCAATC
CCATCTTTCCTCCCTGCTGGGAAGGCAGGGACCAAGCCCCAGTACCTATTCATCTCTCTCT
AGGTCAGAGCTTCTTCCTCACACTGGAGGGGAAGCCTGGGTCCCGAGTAGCCACGGTCC
CTTGTCGGCCCTGCCCCTCCTACCATCTTTGGCTTCAGATCAGGAGTGACTGGGGCAGTG
GGTACTCTTGGACATAACGGAAGGTGGAGGCAGATAGGGAGCACAGATAAACTATGGGC
TTGGCGGCACAGGAGGAAGAACATGGTCCCTCCCTCCATATACATGCAAACACATGCCT
GAAACACAGTGGACATACTAGGGCTGTGGTTTTGAAATGGGCAGGAAATTAATTTGTTTC
TTCCCCTAAAGGATAAAACGCTTACTTAAAAATTCATGACAAGCCTCAAAGTTCAAGGG
AAGGAGAGCCAGGGCAGGAATGACCACAGGCTCTGCCCTCCCAAAAGAAGATAAAAGA
AAGAAGCAAGGTTAAAGTGCGTGGTTAGGGGCCAGGCTAGGAGTGGGAGGGAATGGGG
AGGGGGCAGGCTGTGGGGGCAGAACCAGCCCTTGATTTGCATATGAGGAGCCAGGGGAG
AGTGCAGGATTGGGGCCCAGGTACAGTAGTTGCTGCTTCAAGTGTTTTGCATTTGAACTT
TAGGGGTGATAGGGTACAGAAGTGGGGAAAAAGCTCCAGGCCCCAGTGCTAAATATCCT
CCCCCCTCATCCTCTAGCTGCCCCTGAAGGGGGGAGGGGGACACCCCCAGAGTGCTCAC
ACAGTACCAGAAATTAAGGCTTCTCACTGCTGCGGGGATGGAGGGACCGGCCGAGCAGG
GAGGCAGTGATGGGTATGGAAGAAGAGGGGATCTGCCTGGCAGTAGGGGCAGGGGAGA
AGGGGGACACAGAGAGGAGTCCCCAGGGAAGAGTCGGGGGAGCTGGCAGCAGAAAGAG
GGAACCAAGAGATGGAGTCAAAGAGTGGGGGAGCCAGGCATTTAGCAATCATTTTGGGA
CACTTGGCAGAAGGGGTCGCCCTGGGGGTACCAAGGGCCTGGGGTGCTCCCTGTCAGTC
CCAGACCCCTGCCAGGCCAAGATGGTGTGGCAAAGGGGTGAGCAGCTGCTCCCCAGGGC
TTCCTTCCCCTCCGCCCCCTCCACCCAGTCGTGTTCTCCTTTAAAGTGCCCTAAATGTTTA
GACTTTTTCTAAATAAATAGAATTAGATATCAAGCCACCGGCGGGGGAGGGACACTGGA
GGGGGCTACTCAGAGTAGCAGCCATCTAACCCAATGGCGCCGGGCCGCTCCTGGCTGTA
GGGGCAGGAGGCCCCATGGGGCAGGGCGCCGCAGCCACCCACCGTCTTGGCGGCTGCAA
TGCTGCAGTTCTTGAGCAGGCTGAAGCTGAAAGGACTGACGGCGTCCTTGGGTGGGAAA
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MMGSPVSHLLAGFCYWVYVLGWVGGSVPNLGPAEQEQNHYLAQLFGLYGENGTLTAGGLA
RLLHSLGLGRVQGLRLGQHGPLTGRAASPAADNSTHRPQNPELSVDVWAGMPLGPSGWGD
LEESKAPHLPRGPAPSG LDLLHRLLLLDHSLADHLNEDCLNGSQLLVNFGLSPAAPLTPRQFA
LLCPALLYQIDSRVCIGAPAPAPPGDLLSALLQSALAVLLLSLPSPLSLLLLRLLGPRLLRPLLG
FLGALAVGTLCGDALLHLLPHAQEGRHAGPGGLPEKDLGPGLSVLGGLFLLFVLENMLGLLR
HRGLRPRCCRRKRRNLETRNLDPENGSGMALQPLQAAPEPGAQGQREKNSQHPPALAPPGH
QGHSHGHQGGTDITWMVLLGDGLHNLTDGLAIGAAFSDGFSSGLSTTLAVFCHELPHELGDF
AMLLQSGLSFRRLLLLSLVSGALGLGGAVLGVGLSLGPVPLTPWVFGVTAGVFLYVALVDM
LPALLRPPEPLPTPHVLLQGLGLLLGGGLMLAITLLEERLLPVTTEG

Figure 95B
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CCCAGACTCCAGCCCTGGACCGCGCATCCCGAGCCCAGCGCCCAGACAGAGTGTCCCCA
CACCCTCCTCTGAGACGCCATGTTCAACTCGATGACCCCACCACCAATCAGTAGCTATGG
CGAGCCCTGCTGTCTCCGGCCCCTCCCCAGTCAGGGGGCCCCCAGTGTGGGGACAGAAG
GACTGTCTGGCCCGCCCTTCTGCCACCAAGCTAACCTCATGTCCGGCCCCCACAGTTATG
GGCCAGCCAGAGAGACCAACAGCTGCACCGAGGGCCCACTCTTTTCTTCTCCCCGGAGTG
CAGTCAAGTTGACCAAGAAGCGGGCACTGTCCATCTCACCTCTGTCGGATGCCAGCCTGG
ACCTGCAGACGGTTATCCGCACCTCACCCAGCTCCCTCGTAGCTTTCATCAACTCGCGAT
GCACATCTCCAGGAGGCTCCTACGGTCATCTCTCCATTGGCACCATGAGCCCATCTCTGG
GATTCCCAGCCCAGATGAATCACCAAAAAGGGCCCTCGCCTTCCTTTGGGGTCCAGCCTT
GTGGTCCCCATGACTCTGCCCGGGGTGGGATGATCCCACATCCTCAGTCCCGGGGACCCT
TCCCAACTTGCCAGCTGAAGTCTGAGCTGGACATGCTGGTTGGCAAGTGCCGGGAGGAA
CCCTTGGAAGGTGATATGTCCAGCCCCAACTCCACAGGCATACAGGATCCCCTGTTGGGG
ATGCTGGATGGGCGGGAGGACCTCGAGAGAGAGGAGAAGCGTGAGCCTGAATCTGTGTA
TGAAACTGACTGCCGTTGGGATGGCTGCAGCCAGGAATTTGACTCCCAAGAGCAGCTGG
TGCACCACATCAACAGCGAGCACATCCACGGGGAGCGGAAGGAGTTCGTGTGCCACTGG
GGGGGCTGCTCCAGGGAGCTGAGGCCCTTCAAAGCCCAGTACATGCTGGTGGTTCACAT
GCGCAGACACACTGGCGAGAAGCCACACAAGTGCACGTTTGAAGGGTGCCGGAAGTCAT
ACTCACGCCTCGAAAACCTGAAGACGCACCTGCGGTCACACACGGGTGAGAAGCCATAC
ATGTGTGAGCACGAGGGCTGCAGTAAAGCCTTCAGCAATGCCAGTGACCGAGCCAAGCA
CCAGAATCGGACCCATTCCAATGAGAAGCCGTATGTATGTAAGCTCCCTGGCTGCACCAA
ACGCTATACAGATCCTAGCTCGCTGCGAAAACATGTCAAGACAGTGCATGGTCCTGACG
CCCATGTGACCAAACGGCACCGTGGGGATGGCCCCCTGCCTCGGGCACCATCCATTTCTA
CAGTGGAGCCCAAGAGGGAGCGGGAAGGAGGTCCCATCAGGGAGGAAAGCAGACTGAC
TGTGCCAGAGGGTGCCATGAAGCCACAGCCAAGCCCTGGGGCCCAGTCATCCTGCAGCA
GTGACCACTCCCCGGCAGGGAGTGCAGCCAATACAGACAGTGGTGTGGAAATGACTGGC
AATGCAGGGGGCAGCACTGAAGACCTCTCCAGCTTGGACGAGGGACCTTGCATTGCTGG
CACTGGTCTGTCCACTCTTCGCCGCCTTGAGAACCTCAGGCTGGACCAGCTACATCAACT
CCGGCCAATAGGGACCCGGGGTCTCAAACTGCCCAGCTTGTCCCACACCGGTACCACTGT
GTCCCGCCGCGTGGGCCCCCCAGTCTCTCTTGAACGCCGCAGCAGCAGCTCCAGCAGCAT
CAGCTCTGCCTATACTGTCAGCCGCCGCTCCTCCCTGGCCTCTCCTTTCCCCCCTGGCTCC
CCACCAGAGAATGGAGCATCCTCCCTGCCTGGCCTTATGCCTGCCCAGCACTACCTGCTT
CGGGCAAGATATGCTTCAGCCAGAGGGGGTGGTACTTCGCCCACTGCAGCATCCAGCCT
GGATCGGATAGGTGGTCTTCCCATGCCTCCTTGGAGAAGCCGAGCCGAGTATCCAGGAT
ACAACCCCAATGCAGGGGTCACCCGGAGGGCCAGTGACCCAGCCCAGGCTGCTGACCGT
CCTGCTCCAGCTAGAGTCCAGAGGTTCAAGAGCCTGGGCTGTGTCCATACCCCACCCACT
GTGGCAGGGGGAGGACAGAACTTTGATCCTTACCTCCCAACCTCTGTCTACTCACCACAG
CCCCCCAGCATCACTGAGAATGCTGCCATGGATGCTAGAGGGCTACAGGAAGAGCCAGA
AGTTGGGACCTCCATGGTGGGCAGTGGTCTGAACCCCTATATGGACTTCCCACCTACTGA
TACTCTGGGATATGGGGGACCTGAAGGGGCAGCAGCTGAGCCTTATGGAGCGAGGGGTC
CAGGCTCTCTGCCTCTTGGGCCTGGTCCACCCACCAACTATGGCCCCAACCCCTGTCCCC
AGCAGGCCTCATATCCTGACCCCACCCAAGAAACATGGGGTGAGTTCCCTTCCCACTCTG
GGCTGTACCCAGGCCCCAAGGCTCTAGGTGGAACCTACAGCCAGTGTCCTCGACTTGAAC
ATTATGGACAAGTGCAAGTCAAGCCAGAACAGGGGTGCCCAGTGGGGTCTGACTCCACA
GGACTGGCACCCTGCCTCAATGCCCACCCCAGTGAGGGGCCCCCACATCCACAGCCTCTC
TTTTCCCATTACCCCCAGCCCTCTCCTCCCCAATATCTCCAGTCAGGCCCCTATACCCAGC
CACCCCCTGATTATCTTCCTTCAGAACCCAGGCCTTGCCTGGACTTTGATTCCCCCACCCA
TTCCACAGGGCAGCTCAAGGCTCAGCTTGTGTGTAATTATGTTCAATCTCAACAGGAGCT
ACTGTGGGAGGGTGGGGGCAGGGAAGATGCCCCCG
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CCCAGGAACCTTCCTACCAGAGTCCCAAGTTTCTGGGGGGTTCCCAGGTTAGCCCAAGCC
GTGCTAAAGCTCCAGTGAACACATATGGACCTGGCTTTGGACCCAACTTGCCCAATCACA
AGTCAGGTTCCTATCCCACCCCTTCACCATGCCATGAAAATTTTGTAGTGGGGGCAAATA
GGGCTTCACATAGGGCAGCAGCACCACCTCGACTTCTGCCCCCATTGCCCACTTGCTATG
GGCCTCTCAAAGTGGGAGGCACAAACCCCAGCTGTGGTCATCCTGAGGTGGGCAGGCTA
GGAGGGGGTCCTGCCTTGTACCCTCCTCCCGAAGGACAGGTATGTAACCCCCTGGACTCT
CTTGATCTTGACAACACTCAGCTGGACTTTGTGGCTATTCTGGATGAGCCCCAGGGGCTG
AGTCCTCCTCCTTCCCATGATCAGCGGGGCAGCTCTGGACATACCCCACCTCCCTCTGGG
CCCCCCAACATGGCTGTGGGCAACATGAGTGTCTTACTGAGATCCCTACCTGGGGAAACA
GAATTCCTCAACTCTAGTGCCTAAAGAGTAGGGAATCTCATCCATCACAGATCGCATTTC
CTAAGGGGTTTCTATCCTTCCAGAAAAATTGGGGGAGCTGCAGTCCCCTGCACAAGATGC
CCCAGGGATGGGAGGTATGGGCTGGGGGCTATGTATAGTCTGTATACGTTTTGAGGAGA
AATTTGATAATGACACTGTTTCCTGATAATAAAGGAACTGCATCAG

Figure 96A (continued)

MFNSMTPPPISSYGEPCCLRPLPSQGAPSVGTEGLSGPPFCHQANLMSGPHSYGPARETNSCTE
GPLFSSPRSAVKLTKKRALSISPLSDASLDLQTVIRTSPSSLVAFINSRCTSPGGSYGHLSIGTMS
PSLGFPAQMNHQKGPSPSFGVQPCGPHDSARGGMIPHPQSRGPFPTCQLKSELDMLVGKCRE
EPLEGDMSSPNSTGIQDPLLGMLDGREDLEREEKREPESVYETDCRWDGCSQEFDSQEQLVH
HINSEHIHGERKEFVCHWGGCSRELRPFKAQYMLV VHMRRHTGEKPHK CTFEGCRKSYSRL
ENLKTHLRSHTGEKPYMCEHEGCSKAFSNASDRAKHQNRTHSNEKPY VCKLPGCTKRYTDP
SSLRKHVKTVHGPDAHVTKRHRGDGPLPRAPSISTVEPKREREGGPIREESRLTVPEGAMKPQ
PSPGAQSSCSSDHSPAGSAANTDSGVEMTGNAGGSTEDLSSLDEGPCIAGTGLSTLRRLENLR
LDQLHQLRPIGTRGLKLPSLSHTGTTVSRRVGPPVSLERRSSSSSSISSAY TVSRRSSLASPFPPG
SPPENGASSLPGLMPAQHYLLRARYASARGGGTSPTAASSLDRIGGLPMPPWRSRAEYPGYN
PNAGVTRRASDPAQAADRPAPARVQRFKSLGCVHTPPTVAGGGQNFDPYLPTSVYSPQPPSIT
ENAAMDARGLQEEPEVGTSMVGSGLNPYMDFPPTDTLGY GGPEGAAAEPY GARGPGSLPLG
PGPPTNYGPNPCPQQASYPDPTQETWGEFPSHSGLYPGPKALGGTYSQCPRLEHYGQVQVKP
EQGCPVGSDSTGLAPCLNAHPSEGPPHPQPLFSHYPQPSPPQYLQSGPYTQPPPDYLPSEPRPC
LDFDSPTHSTGQLKAQLVCNY VQSQQELLWEGGGREDAPAQEPSYQSPKFLGGSQVSPSRAK
APVNTYGPGFGPNLPNHKSGSYPTPSPCHENFVVGANRASHRAAAPPRLLPPLPTCYGPLKYV
GGTNPSCGHPEVGRLGGGPALYPPPEGQVCNPLDSLDLDNTQLDFVAILDEPQGLSPPPSHDQ
RGSSGHTPPPSGPPNMAVGNMSVLLRSLPGETEFLNSSA
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ACACACCACACACACTCACACTCACACACACTCACACACACTCATCCCCTTGAATCTTGG
GGCAGGAACTCAGAAAACTTCCAGCCCGGGCAGCGCGCGCTTGGTGCAAGACTCAGGAG
CTAGCAGCCCGTCCCCCTCCGACTCTCCGGTGCCGCCGCTGCCTGCTCCCGCCACCCTAG
GAGGCGCGGTGCCACCCACTACTCTGTCCTCTGCCTGTGCTCCGTGCCCGACCCTATCCC
GGCGGAGTCTCCCCATCCTCCTTTGCTTTCCGACTGCCCAAGGCACTTTCAATCTCAATCT
CTTCTCTCTCTCTCTCTCTCTCTCTGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCGCAGG
GTGGGGGGAAGAGGAGGAGGAATTCTTTCCCCGCCTAACATTTCAAGGGACACAATTCA
CTCCAAGTCTCTTCCCTTTCCAAGCCGCTTCCGAAGTGCTCCCGGTGCCCGCAACTCCTGA
TCCCAACCCGCGAGAGGAGCCTCTGCGACCTCAAAGCCTCTCTTCCTTCTCCCTCGCTTCC
CTCCTCCTCTTGCTACCTCCACCTCCACCGCCACCTCCACCTCCGGCACCCACCCACCGCC
GCCGCCGCCACCGGCAGCGCCTCCTCCTCTCCTCCTCCTCCTCCCCTCTTCTCTTITTTIGGC
AGCCGCTGGACGTCCGGTGTTGATGGTGGCAGCGGCGGCAGCCTAAGCAACAGCAGCCC
TCGCAGCCCGCCAGCTCGCGCTCGCCCCGCCGGCGTCCCCAGCCCTATCACCTCATCTCC
CGAAAGGTGCTGGGCAGCTCCGGGGCGGTCGAGGCGAAGCGGCTGCAGCGGCGGTAGC
GGCGGCGGGAGGCAGGATGAGCGCACGCGGTGAGGGCGCGGGGCAGCCGTCCACTTCA
GCCCAGGGACAACCTGCCGCCCCAGCGCCTCAGAAGAGAGGACGCGGCCGCCCCAGGA
AGCAGCAGCAAGAACCAACCGGTGAGCCCTCTCCTAAGAGACCCAGGGGAAGACCCAA
AGGCAGCAAAAACAAGAGTCCCTCTAAAGCAGCTCAAAAGAAAGCAGAAGCCACTGGA
GAAAAACGGCCAAGAGGCAGACCTAGGAAATGGCCACAACAAGTTGTTCAGAAGAAGC
CTGCTCAGGAGGAAACTGAAGAGACATCCTCACAAGAGTCTGCCGAAGAGGACTAGGGG
GCGCAACGTTCGATTTCTACCTCAGCAGCAGTTGGATCTTTTGAAGGGAGAAGACACTGC
AGTGACCACTTATTCTGTATTGCCATGGTCTTTCCACTTTCATCTGGGGTGGGGTGGGGTG
GGGTGGGGGAGGGGGGGGTGGGGTGGGGAGAAATCACATAACCTTAAAAAGGACTATA
TTAATCACCTTCTTTGTAATCCCTTCACAGTCCCAGGTTTAGTGAAAAACTGCTGTAAACA
CAGGGGACACAGCTTAACAATGCAACTTTTAATTACTGTTTTCTTTTTTCTTAACCTACTA
ATAGTTTGTTGATCTGATAAGCAAGAGTGGGCGGGTGAGAAAAACCGAATTGGGTTTAG
TCAATCACTGCACTGCATGCAAACAAGAAACGTGTCACACTTGTGACGTCGGGCATTCAT
ATAGGAAGAACGCGGTGTGTAACACTGTGTACACCTCAAATACCACCCCAACCCACTCC
CTGTAGTGAATCCTCTGTTTAGAACACCAAAGATAAGGACTAGATACTACTTTCTCTTTTT
CGTATAATCTTGTAGACACTTACTTGATGATTTTTAACTTTTTATTTCTAAATGAGACGAA
ATGCTGATGTATCCTTTCATTCAGCTAACAAACTAGAAAAGGTTATGTTCATTTTTCAAA
AAGGGAAGTAAGCAAACAAATATTGCCAACTCTTCTATTTATGGATATCACACATATCAG
CAGGAGTAATAAATTTACTCACAGCACTTGTTTTCAGGACAACACTTCATTTTCAGGAAA
TCTACTTCCTACAGAGCCAAAATGCCATTTAGCAATAAATAACACTTGTCAGCCTCAGAG
CATTTAAGGAAACTAGACAAGTAAAATTATCCTCTTTGTAATTTAATGAAAAGGTACAAC
AGAATAATGCATGATGAACTCACCTAATTATGAGGTGGGAGGAGCGAAATCTAAATTTC
TTTTGCTATAGTTATACATCAATTTAAAAAGCAAAAAAAAAAAGGGGGGGGCAATCTCT
CTCTGTGTCTTTCTCTCTCTCTCTCCCTCTCCCTCTCTCTTTTCATGTGTATCAGTTTCCATG
AAAGACCTGAATACCACTTACCTCAAATTAAGCATATGTGTTACTTCAAGTAATACGTTT
TGACATAAGATGGTTGACCAAGGTGCTTTTCTTCGGCTTGAGTTCACCATCTCTTCATTCA
AACTGCACTTTTAGCCAGAGATGCAATATATCCCCACTACTCAATACTACCTCTGAATGT
TACAACGAATTTACAGTCTAGTACTTATTACATGCTGCTATACACAAGCAATGCAAGAAA
AAAACTTACTGGGTAGGTGATTCTAATCATCTGCAGTTCTTTTTGTACACTTAATTACAGT
TAAAGAAGCAATCTCCTTACTGTGTTTCAGCATGACTATGTATTTTTCTATGTTTTTTTAA
TTAAAAATTTTTAAAATACTTGTTTCAGCTTCTCTGCTAGATTTCTACATTAACTTGAAAA
TTTTTTAACCAAGTCGCTCCTAGGTTCTTAAGGATAATTTTCCTCAATCACACTACACATC
ACACAAGATTTGACTGTAATATTTAAATATTACCCTCCAAGTCTGTACCTCAAATGAATT
CTTTAAGGAGATGGACTAATTGACTTGCAAAGACCTACCTCCAG
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ACTTCAAAAGGAATGAACTTGTTACTTGCAGCATTCATTTGTTTTTTCAATGTTTGAAATA
GTTCAAACTGCAGCTAACCCTAGTCAAAACTATTTTTGTAAAAGACAT ITGATAGAAAGG
AACACGTTTTTACATACTTTTGCAAAATAAGTAAATAATAAATAAAATAAAGCCAACCTT
CAAAGAACTTGAAGCTTTGTAGGTGAGATGCAACAAGCCCTGCTTTTGCATAATGCAATC
AAAAA'I‘ATGTGTT'T"ITAAGATTAGTTGAATATAAGAAAATGCTTGACAAATATT’I’I‘CATG
TATTTTACACAAATGTGATTTTTGTAATATGTCTCAACCAGATTTATTTTAAACGCTTCTT

ATGTAGAGTTTTTATGCCTTTCTCTCCTAGTGAGTGTGCTGACTTTTTAACATGGTATTAT

CAACTGGGCCAGGAGGTAGTTTCTCATGACGGCTTTTGTCAGTATGGCTTTTAGTACTGA

AGCCAAATGAAACTCAAAACCATCTCTCTTCCAGCTGCTTCAGGGAGGTAGTTTCAAAGG
CCACATACCTCTCTGAGACTGGCAGATCGCTCACTGTTGTGAATCACCAAAGGAGCTATG
GAGAGAATTAAAACTCAACATTACTGTTAACTGTGCGTTAAATAAGCAAATAAACAGTG

GCTCATAAAAATAAAAGTCGCATTCCATATCTTTGGATGGGCCTTTTAGAAACCTCATTG

GCCAGCTCATAAAATGGAAGCAATTGCTCATGTTGGCCAAACATGGTGCACCGAGTGAT

TTCCATCTCTGGTAAAGTTACACTTTTATTTCCTGTATGTTGTACAATCAAAACACACTAC
TACCTCTTAAGTCCCAGTATACCTCATTTTTCATACTGAAAAAAAAAGCTTGTGGCCAAT

GGAACAGTAAGAACATCATAAAATTTTITATATATATAGTTTATTTTTGTGGGAGATAAAT
TTTATAGGACTGTTCTTTGCTGTTGTTGGTCGCAGCTACATAAGACTGGACATTTAACTTT
TCTACCATTTCTGCAAGTTAGGTATGTTTGCAGGAGAAAAGTATCAAGACGTTTAACTGC
AGTTGACTTTCTCCCTGTTCCTTTGAGTGTCTTCTAACTTTATTCTTTGTTCTTTATGTAGA

ATTGCTGTCTATGATTGTACTTTGAATCGCTTGCTTGTTGAAAATATTTCTCTAGTGTATT

ATCACTGTCTGTTCTGCACAATAAACATAACAGCCTCTGTGA

Figure 97A (continued)

MSARGEGAGQPSTSAQGQPAAPAPQKRGRGRPRKQQQEPTGEPSPKRPRGRPKGSKNKSPSK

AAQKKAEATGEKRPRGRPRKWPQQVVQKKPAQEETEETSSQESAEED

Figure 97B
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GCGGCCCAGGCCCGGAACCTTCCCTGGTCGTGCGCCCTATGTAAGGCCAGCCGCGGCAG
GACCAAGGCGGCGGTGTCAGCTCGCGAGCCTACCCTCCGCGGACGGTCTTGGGTCGCCT
GCTGCCTGGCTTGCCTGGTCGGCGGCGGGTGCCCCGCGCGCACGCGCAAAGCCCGCCGC
GTTCCCCGACCCCAGGCCGCGCTCTGTGGGCCTCTGAGGGCGGCATGCGGGACTACGAC
GAGGTGACCGCCTTCCTGGGCGAGTGGGGGCCCTTCCAGCGCCTCATCTTCTTCCTGCTC
AGCGCCAGCATCATCCCCAATGGCTTCACCGGCCTGTCCTCCGTGTTCCTGATAGCGACC
CCGGAGCACCGCTGCCGGGTGCCGGACGCCGCGAACCTGAGCAGCGCCTGGCGCAACCA
CACTGTCCCACTGCGGCTGCGGGACGGCCGCGAGGTGCCCCACAGCTGCCGCCGCTACC
GGCTCGCCACCATCGCCAACTTCTCGGCGCTCGGGCTGGAGCCGGGGCGCGACGTGGAC
CTGGGGCAGCTGGAGCAGGAGAGCTGTCTGGATGGCTGGGAGTTCAGTCAGGACGTCTA
CCTGTCCACCATTGTGACCGAGTGGAACCTGGTGTGTGAGGACGACTGGAAGGCCCCAC
TCACAATCTCCTTGTTCTTCGTGGGTGTGCTGTTGGGCTCCTTCATTTCAGGGCAGCTGTC
AGACAGGTTTGGCCGGAAGAATGTGCTGTTCGTGACCATGGGCATGCAGACAGGCTTCA
GCTTCCTGCAGATCTTCTCGAAGAATTTTGAGATGTTTGTCGTGCTGTTTGTCCTTGTAGG
CATGGGCCAGATCTCCAACTATGTGGCAGCATTTGTCCTGGGGACAGAAATTCTTGGCAA
GTCAGTTCGTATAATATTCTCTACGTTAGGAGTGTGCATATTTTATGCATTTGGCTACATG
GTGCTGCCACTGTTTGCTTACTTCATCCGAGACTGGCGGATGCTGCTGGTGGCGCTGACG
ATGCCGGGGGTGCTGTGCGTGGCACTCTGGTGGTTCATCCCTGAGTCCCCCCGATGGCTC
ATCTCTCAGGGACGATTTGAAGAGGCAGAGGTGATCATCCGCAAGGCTGCCAAAGCCAA
TGGGATTGTTGTGCCTTCCACTATCTTTGACCCGAGTGAGTTACAAGACCTAAGTTCCAA
GAAGCAACAGTCCCACAACATTCTGGATCTGCTTCGAACCTGGAATATCCGGATGGTCAC
CATCATGTCCATAATGCTGTGGATGACCATATCAGTGGGCTATTTTGGGCTTTCGCTTGAT
ACTCCTAACTTGCATGGGGACATCTTTGTGAACTGCTTCCTTTCAGCGATGGTTGAAGTCC
CAGCATATGTGTTGGCCTGGCTGCTGCTGCAATATTTGCCCCGGCGCTATTCCATGGCCA
CTGCCCTCTTCCTGGGTGGCAGTGTCCTTCTCTTCATGCAGCTGGTACCCCCAGACTTGTA
TTATTTGGCTACAGTCCTGGTGATGGTGGGCAAGTTTGGAGTCACGGCTGCCTTTTCCAT
GGTCTACGTGTACACAGCCGAGCTGTATCCCACAGTGGTGAGAAACATGGGTGTGGGAG
TCAGCTCCACAGCATCCCGCCTGGGCAGCATCCTGTCTCCCTACTTCGTTTACCTTGGTGC
CTACGACCGCTTCCTGCCCTACATTCTCATGGGAAGTCTGACCATCCTGACAGCCATCCT
CACCTTGTTTCTCCCAGAGAGCTTCGGTACCCCACTCCCAGACACCATTGACCAGATGCT
AAGAGTCAAAGGAATGAAACACAGAAAAACTCCAAGTCACACAAGGATGTTAAAAGAT
GGTCAAGAAAGGCCCACAATCCTTAAAAGCACAGCCTTCTAACATCGCTTCCAGTAAGG
GAGAAACTGAAGAGGAAAGACTGTCTTGCTAGAAATGGCCAGCTTGTGCAGACTCCGAG
TCCTTCAGTGACAAAGGCCTTTGCTGTTTGTCCTCTTGACCTGTGTCTGACTTGCTCCTGG
ATGGGCACCCACACTCAGAGGCTACATATGGCCCTAGAGCACCACCTTCCTCTAGGGAC
ACTGGGGCTACCTACAGACAACTTCATCTAAGTCCTAACTATTACAATGATGGACTCAGC
ACCTCCAAAGCAGTTAATTTTTCACTAGAACCAGTGAGATCTGGAGGAATGTGAGAAGC
ATATGCTAAATGTACATTTTAATTTTAGACTACTTGAAAAGGCCCCTAATAAGGCTAGAG
GTCTAAGTCCCCCACCCCTTTCCCCACTCCCCTCTAGTGGTGAACTTTAGAGGAAAAGGA
AGTAATTGCACAAGGAGTTTGATTCTTACCTTTTCTCAGTTACAGAGGACATTAACTGGA
TCATTGCTTCCCCAGGGCAGGAGAGCGCAGAGCTAGGGAAAGTGAAAGGTAATGAAGAT
GGAGCAGAATGAGCAGATGCAGATCACCAGCAAAGTGCACTGATGTGTGAGCTCTTAAG
ACCACTCAGCATGACGACTGAGTAGACTTGTTTACATCTGATCAAAGCACTGGGCTTGTC
CAGGCTCATAATAAATGCTCCATTGAATCTACTATTCTTGTTTTCCACTGCTGTGGAAACC
TCCTTGCTACTATAGCGTCTTATGTATGGTTTAAAGGAAATTTATCAGGTGAGAGAGATG
AGCAACGTTGTCTTTTCTCTCAAAGCTGTAATGTGGGTTTTGTTTTACTGTTTATTTGTTTG
TTGTTGTATCCTTTTCTCCTTGTTATTTGCCCTTCAGAATGCACTTGGGAAAGGCTGGTTC
CTTAGCCTCCTGGTTTGTGTCTTTTTTTTTTTTTTTTTAAACACAGAATCACTCTGGCAATT
GTCTGCAGCTGCCACTGGTGCAAGGCCTTACCAGCCCTAGCCTCTAGC

Figure 98A
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ACTTCTCTAAGTGCCAAAAACAGTGTCATTGTGTGTGTTCCTTTCTTGAT ACTTAGTCATG
GGAGGATATTACAAAAAAGAAATTTAAATTGTGTTCATAG TCTTTCAGAGTAGCTCACTT
TAGTCCTGTAACTTTATTGGGTGATATTTTGTGTT CAGTGTAATTGTCTTCTCTTTGCTGAT
TATGTTACCATGGTACTCCTAAAGCATATGCCTCACCTGGTTAAAAAAGAACAAACATGT
'I”lTTGTGAAAGCTACTGAAGTGCCTTGGGAAATGAGAAAGTTTTAATAAGTAAAATGATT
TTTTAAATATCAAAAAAAAAAAAAAAA

Figure 98A (continued)

MRDYDEVTAFLGEWGPFQRLIFFLLSASIIPNGFTGLSSVFLIATPEHRCRVPDAANLSSAWRN
HTVPLRLRDGREVPHSCRRYRLATIANFSALGLEPG RDYDLGQLEQESCLDGWEFSQDVYLS
TlVTEWNLVCEDDWKAPLT]SLFFVGVLLGSFISGQLSDRFGRKNVLFVTMGMQTGFSFLQ]F
SKNFEMFVVLFVLVGMGQISNY VAAFVLGTEILGKSVRIIFSTLGVCIFYAFGYMVLPLFAYFI
RDWRMLLVALTMPGVLCVALWWFIPESPRWLISQGRFEEAEVIIRKAAKANGIVVPSTIFDPS
ELQDLSSKKQQSHNILDLLRTWNIRMVTIMSIMLWMTISVGYFGLSLDTPNLHGDIFYNCFLS
AMVEVPAYVLAWLLLQYLPRRYSMATALFLGGSVLLFMQLVPPDLYYLATVLVMVGKFGV
TAAFSMVYVYTAELYPTYVRNMGVGVSSTASRLGSILSPYFVYLGAYDRFLPYILMGSLTILT
AILTLFLPESFGTPLPDTIDQMLRVKGMKHRKTPSHTRMLKDGQERPTILKSTAF

Figure 98B
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CCCCGGCTFCGCGCCCCAATTTCTAACAGCCTGCCTGTCCCCCGGGAACGTTCTAACATC

CTTGGGGAGCGCCCCAGCTACAAGACACTGTCCTGAGAACGCTGTCATCACCCGTAGTTG -

CAAGTTTCGGAGCGGCAGTGGGAAGCATGCGGGACTACGACGAGGTGATCGCCTTCCTG
GGCGAGTGGGGGCCCTTCCAGCGCCTCATCTTCTTCCTGCTCAGCGCCAGCATCATCCCC
AATGGCTTCAATGGTATGTCAGTCGTGTTCCTGGCGGGGACCCCGGAGCACCGCTGTCGA
GTGCCGGACGCCGCGAACCTGAGCAGCGCCTGGCGCAACAACAGTGTCCCGCTGCGGCT
GCGGGACGGCCGCGAGGTGCCCCACAGCTGCAGCCGCTACCGGCTCGCCACCATCGCCA
ACTTCTCGGCGCTCGGGCTGGAGCCGGGGCGCGACGTGGACCTGGGGCAGCTGGAGCAG
GAGAGCTGCCTGGATGGCTGGGAGTTCAGCCAGGACGTCTACCTGTCCACCGTCGTGACC
GAGTGGAATCTGGTGTGTGAGGACAACTGGAAGGTGCCCCTCACCACCTCCCTGTTCTTC
GTAGGCGTGCTCCTCGGCTCCTTCGTGTCCGGGCAGCTGTCAGACAGGTTTGGCAGGAAG
AACGTTCTCTTCGCAACCATGGCTGTACAGACTGGCTTCAGCTTCCTGCAGATTTTCTCCA
TCAGCTGGGAGATGTTCACTGTGTTATTTGTCATCGTGGGCATGGGCCAGATCTCCAACT
ATGTGGTAGCCTTCATACTAGGAACAGAAATTCTTGGCAAGTCAGTTCGTATTATATTCT
CTACATTAGGAGTGTGCACATTTTTTGCAGTTGGCTATATGCTGCTGCCACTGTTTGCTTA
CTTCATCAGAGACTGGCGGATGCTGCTGCTGGCGCTGACGGTGCCGGGAGTGCTGTGTGT
CCCGCTGTGGTGGTTCATTCCTGAATCTCCCCGATGGCTGATATCCCAGAGAAGATTTAG
AGAGGCTGAAGATATCATCCAAAAAGCTGCAAAAATGAACAACACAGCTGTACCAGCAG
TGATATTTGATTCTGTGGAGGAGCTAAATCCCCTGAAGCAGCAGAAAGCTTTCATTCTGG
ACCTGTTCAGGACTCGGAATATTGCCATAATGACCATTATGTCTTTGCTGCTATGGATGCT
GACCTCAGTGGGTTACTTTGCTCTGTCTCTGGATGCTCCTAATTTACATGGAGATGCCTAC
CTGAACTGTTTCCTCTCTGCCTTGATTGAAATTCCAGCTTACATTACAGCCTGGCTGCTAT
TGCGAACGCTGCCCAGGCGTTATATCATAGCTGCAGTACTGTTCTGGGGAGGAGGTGTGC
TTCTCTTCATTCAACTGGTACCTGTGGATTATTACTTCTTATCCATTGGTCTGGTCATGCTG
GGAAAATTTGGGATCACCTCTGCTTTCTCCATGCTGTATGTCTTCACTGCTGAGCTCTACC
CAACCCTGGTCAGGAACATGGCGGTGGGGGTCACATCCACGGCCTCCAGAGTGGGCAGC
ATCATTGCCCCCTACTTTGTTTACCTCGGTGCTTACAACAGAATGCTGCCCTACATCGTCA
TGGGTAGTCTGACTGTCCTGATTGGAATCTTCACCCTTTTTTTCCCTGAAAGTTTGGGAAT
GACTCTTCCAGAAACCTTAGAGCAGATGCAGAAAGTGAAATGGTTCAGATCTGGGAAAA
AAACAAGAGACTCAATGGAGACAGAAGAAAATCCCAAGGTTCTAATAACTGCATTCTGA
AAAAATATCTACCCCATTTGGTGAAGTGAAAAACAGAAAAATAAGACCCTGTGGAGAAA
TTCGTTGTTCCCACTGAAATGGACTGACTGTAACGATTGACACCAAAATGAACCTTGCTA
TCAAGAAATGCTCGTCATACAGTAAACTCTGGATGATTCTTCCAGATAATGTCCTTGCTTT
ACAAACCAACCATTTCTAGAGAGTCTCCTTACTCATTAATTCAATGAAATGGATTGGTAA
GATGTCTTGAAAACATGTTAGTCAAGGACTGGTAAAATACATATAAAGATTAACACTCAT
TTCCAATCATACAAATACTATCCAAATAAAAAT

Figure 99A

MRDYDEVIAFLGEWGPFQRLIFFLLSASIIPNGFNGMSVVFLAGTPEHRCRVPDAAN LSSAWR
NNSVPLRLRDGREVPHSCSRYRLATIANFSALGLEPGRDVDLGQLEQESCLDG“EWSQDVYL
STVVTEWNLVCEDNWKVPLTTSLFFVGVLLGSFVSGQLS DRFGRKNVLFATMAVQTGFSFL

QIFSISWEMFTVLFVIVGMGQISNY VVAFILGTEILGKSVRIIFSTLGVCTFFAVGYMLLPLFAY
FIRDWRMLLLALTVPGV LCVPLWWFIPESPRWLISQRRFREAEDIIQKAAKMNNTAVPAVIFD
SVEELNPLKQQKAFHJHERTRNUUNﬂTMSLLL“mﬂJSVGYFALSLDAPNLHGDAYLNCFLS
ALIEIPAYITAWLLLRTLPRRY]IAAVLFWGGGVLLFIQLVPVDYYFLS[GLVMLGKFG]TSAFS
MLYVFTAELYPTLVRNMAVGVTSTASRVGSIIAPYFVYLGAYNRMLPY [VMGSLTVLIGIFTL
FFPESLGMTLPETLEQMQKVKWFRSGKKTRDSMETEENPK VLITAF

Figure 99B
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GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTAACTAATTCAACAAACGGGACC
CTTCTGTGTGCCAGAAACCGCAAGCAGTTGCTAACCCAGTGGGACAGGCGGATTGGAAG
AGCGGGAAGGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACCATGAAACTCTG
GGTGTCTGCATTGCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTGCAGGCCGAATTCTTC
ACCTCTATTGGGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAGTCTCTG
AAAGAGTACATCCTTGTGGAGGAAGCCAAGCTTTCCAAGATTAAGAGCTGGGCCAACAA
AATGGAAGCCTTGACTAGCAAGTCAGCTGCTGATGCTGAGGGCTACCTGGCTCACCCTGT
GAATGCCTACAAACTGGTGAAGCGGCTAAACACAGACTGGCCTGCGCTGGAGGACCTTG
TCCTGCAGGACTCAGCTGCAGGTTTTATCGCCAACCTCTCTGTGCAGCGGCAGTTCTTCCC
CACTGATGAGGACGAGATAGGAGCTGCCAAAGCCCTGATGAGACTTCAGGACACATACA
GGCTGGACCCAGGCACAATTTCCAGAGGGGAACTTCCAGGAACCAAGTACCAGGCAATG
CTGAGTGTGGATGACTGCTTTGGGATGGGCCGCTCGGCCTACAATGAAGGGGACTATTAT
CATACGGTGTTGTGGATGGAGCAGGTGCTAAAGCAGCTTGATGCCGGGGAGGAGGCCAC
CACAACCAAGTCACAGGTGCTGGACTACCTCAGCTATGCTGTCTTCCAGTTGGGTGATCT
GCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTCTCCCTTGACCCAAGCCACGAACGAGC
TGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGAGGAAGAGAGAGAAAAAACGTTAA
CAAATCAGACAGAAGCTGAGCTAGCAACCCCAGAAGGCATCTATGAGAGGCCTGTGGAC
TACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGGGAGGGTGTCAAACTGAC
ACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACCACCATGGCAACAGGGCCCCACAGC
TGCTCATTGCCCCCTTCAAAGAGGAGGACGAGTGGGACAGCCCGCACATCGTCAGGTAC
TACGATGTCATGTCTGATGAGGAAATCGAGAGGATCAAGGAGATCGCAAAACCTAAACT
TGCACGAGCCACCGTTCGTGATCCCAAGACAGGAGTCCTCACTGTCGCCAGCTACCGGGT
TTCCAAAAGCTCCTGGCTAGAGGAAGATGATGACCCTGTTGTGGCCCGAGTAAATCGTCG
GATGCAGCATATCACAGGGTTAACAGTAAAGACTGCAGAATTGTTACAGGTTGCAAATT
ATGGAGTGGGAGGACAGTATGAACCGCACTTCGACTTCTCTAGGCGACCTTTTGACAGCG
GCCTCAAAACAGAGGGGAATAGGTTAGCGACGTTTCTTAACTACATGAGTGATGTAGAA
GCTGGTGGTGCCACCGTCTTCCCTGATCTGGGGGCTGCAATTTGGCCTAAGAAGGGTACA
GCTGTGTTCTGGTACAACCTCTTGCGGAGCGGGGAAGGTGACTACCGAACAAGACATGC
TGCCTGCCCTGTGCTTGTGGGCTGCAAGTGGGTCTCCAATAAGTGGTTCCATGAACGAGG
ACAGGAGTTCTTGAGACCTTGTGGATCAACAGAAGTTGACTGACATCCTTTTCTGTCCTT
CCCCTTCCTGGTCCTTCAGCCCATGTCAACGTGACAGACACCTTTGTATGTTCCTTTGTAT
GTTCCTATCAGGCTGATTTTTGGAGAAATGAATGTTTGTCTGGAGCAGAGGGAGACCATA
CTAGGGCGACTCCTGTGTGACTGAAGTCCCAGCCCTTCCATTCAGCCTGTGCCATCCCTG
GCCCCAAGGCTAGGATCAAAGTGGCTGCAGCAGAGTTAGCTGTCTAGCGCCTAGCAAGG
TGCCTTTGTACCTCAGGTGTTTTAGGTGTGAGATGTTTCAGTGAACCAAAGTTCTGATACC
TTGTTTACATGTTTGTTTTTATGGCATTTCTATCTATTGTGGCTTTACCAAAAAATAAAAT
GTCCCTACCAGAAAAAAAAAA

Figure 100A

MKLWVSALLMAWFGVLSCVQAEFFTSIGHMTDLIYAEKELVQSLKEYILVEEAKLSKIKSWA
NKMEALTSKSAADAEGYLAHPVNAYKLVKRLNTDWTALEDLVLQDSAACWLANLSVQRQFF
PTDEDHGAAKALMRLQDTYRLDPGTBRGELPGTKYQAMLSVDDCFGMGRSAYNEGDYYH
'HMAVMEQVLKQLDAGEEATTTKSQVLDYLSYAVFQLGDLHRALELTRRLLSLDPSHERAGG
NLRYFEQLLEEEREKTLTNQTEAELATH&HYERPVDYLPERDVYESLCRGEGVKLTPRRQKR
LFCRYHHGNRAPQLLIA PFKEEDEWDSPH[VRYYDVMSDEEIERIKEIAKPKLARATVRDPKT

GVLTVASYRVSKSSWLEEDDDPVVARVNRRMQHHTHJVKTAELLQVANYGVGGQYEPHF

DFSRRPFDSGLKTEGNRLATFLNYM SDVEAGGATVFPDLGAAIWPKKGTAVFWYNLLRSGE

GDYRTRHAACPVLVGCKWVSNKWFHERGQEFLRPCGSTEVD

Figure 100B
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GCAGCCAGAAAGCTCTGGAGCATCAGGGAGACTCCAACTTAAGGCAACAGCATGGGTGA
ATAAGGGCTTCCTGTGGACTGGCAATGAGAGGCAAAACCTGGTGCTTGAGCACTGGCCC
CTAAGGCAGGCCTTACAGATCTCTTACACTCGTGGTGGGAAGAGTTTAGTGTGAAACTGG
GGTGGAA'I'TGGGTGTCCACGTATG’I‘TCCCTT'ITGCCT’I‘ACTATATGT’I‘CTGTCAGTTTCTI'T
CAGGAAAATCTTCATCTTACAACTTGTAGGGCTGGTGTTAACTTACGACTTCACTAACTG
TGACTTTGAGAAGATTAAAGCAGCCTATCTCAGTACTATTTCTAAAGACCTGATTACATA
TATGAGTGGGACCAAAAGTACCGAGTTCAACAACACCGTCTCTTGTAGCAATCGGCCAC
ATTGCCTTACTGAAATCCAGAGCCTAACCTTCAATCCCACCGCCGGCTGCGCGTCGCTCG
CCAAAGAAATGTTCGCCATGAAAACTAAGGCTGCCTTAGCTATCTGGTGCCCAGGCTATT
CGGAAACTCAGATAAATGCTACTCAGGCAATGAAGAAGAGGAGAAAAAGGAAAGTCAC
AACCAATAAATGTCTGGAACAAGTGTCACAATTACAAGGATTGTGGCGTCGCTTCAATCG
ACCTTTACTGAAACAACAGTAAACCATCTTTATTATGGTCATATTTCACAGCACCAAAAT
AAATCATCTTTATTAAGT

Figure 101 A

MFPFALLYVLSVSFRKIFILQLYGLVLTYDFTNCDFEKIKAAYLSTISKDLITYMSGTKSTEFNN
TVSCSNRPHCLTEIQSLTFNPTAGCASLAKEMFAMKTKAALAIWCPGYSETQINATOAMKKR
RKRKYTTNKCLEQVSQLQGLWRRFNRPLLKQQ

Figure 101B
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AGGTTCTCTTACATCGACCGCCTAAGAGTCGCGCTGTAAGAAGCAACAACCTCTCCTCTT
CGTCTCCGCCATCAGCTCGGCAGTCGCGAAGCAGCAACCATGCGTGAGTGCATCTCCATC
CACGTTGGCCAGGCTGGTGTCCAGATTGGCAATGCCTGCTGGGAGCTCTACTGCCTGGAA
CACGGCATCCAGCCCGATGGCCAGATGCCAAGTGACAAGACCATTGGGGGAGGAGATGA
TTCCTTCAACACCTTCTTCAGTGAGACGGGGGCTGGCAAGCATGTGCCCCGGGCAGTGTT
TGTAGACTTGGAACCCACAGTCATTGATGAAGTTCGCACTGGCACCTACCGCCAGCTCTT
CCACCCTGAGCAACTTATCACAGGCAAAGAAGATGCTGCCAATAACTATGCCCGAGGGC
ACTACACCATTGGCAAGGAGATCATTGACCTCGTGTTGGACCGAATTCGCAAGCTGGCCG
ACCAGTGCACGGGTCTCCAGGGCTTCTTGGTTTTCCACAGCTTTGGTGGGGGAACTGGTT
CTGGGTTCACCTCGCTGCTCATGGAACGTCTCTCAGTTGATTATGGCAAGAAGTCCAAGC
TGGAGTTCTCTATTTACCCGGCGCCCCAGGTTTCCACAGCTGTAGTTGAGCCCTACAACT
CCATCCTCACCACCCACACCACCCTGGAGCACTCTGATTGTGCCTTCATGGTAGACAATG
AGGCCATCTATGACATCTGTCGTAGAAACCTCGATATTGAGCGTCCAACCTATACTAACC
TGAATAGGTTAATAGGTCAAATTGTGTCCTCCATCACTGCTTCCCTGAGATTTGATGGAG
CCCTGAATGTTGACCTGACAGAATTCCAGACCAACCTGGTGCCCTATCCCCGCATCCACT
TCCCTCTGGCCACATATGCCCCTGTCATCTCTGCTGAGAAAGCCTACCATGAACAGCTTT
CTGTAGCAGAGATCACCAATGCTTGCTTTGAGCCAGCCAACCAGATGGTGAAATGTGAC
CCTCGCCATGGTAAATACATGGCTTGCTGCCTGTTGTACCGTGGTGACGTGGTTCCCAAA
GATGTCAATGCTGCCATTGCCACCATCAAGACCAAGCGTACCATCCAGTTTGTGGATTGG
TGCCCCACTGGCTTCAAGGTTGGCATCAACTACCAGCCTCCCACTGTGGTGCCTGGTGGA
GACCTGGCCAAGGTACAGAGAGCTGTGTGCATGCTGAGCAACACCACAGCCATTGCTGA
GGCCTGGGCTCGCCTGGACCACAAGTTTGACCTGATGTATGCCAAACGTGCCTTTGTTCA
CTGGTACGTTGGGGAGGGGATGGAGGAAGGTGAGTTTTCAGAGGCCCGTGAGGACATGG
CTGCCCTTGAGAAGGATTATGAGGAGGTTGGTGTGGATTCTGTTGAAGGAGAGGGTGAG
GAAGAAGGAGAGGAATACTAAAGTTAAAACGTCACAAAGGTGCTGCTTTTACAGGGAAG
CTTATTCTGTTTTAAACATTGAAAAGTTGTGGTCTGATCAGTTAATTTGTATGTAGCAGTG
TATGCTCTCATATACAATTACTGACCTATGCTCTAAAACATGAATGCTTTGTTACAGACCC
AAGCTGTCCATTTCTGTGATGGGTTTTGAATAAAGTATTCCCTGTCTTAAAAAAAAAAAA
AA

Figure 102A

MRECISIHVGQAGVQIGNACWELYCLEHGIQPDGQMPSDK TIGGGDDSFNTFFSETGAGKHV
PRAVFVDLEPTVIDEVRTGTYRQLFHPEQLITGKEDAANNYARGHYTIGKEIIDLVLDRIRKLA
DQCTGLQGFLVFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSIL
TTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLIGQIVSSITASLRFDGALNVDLT
EFQTNLVPYPRHWPLATYAPVBAEKAYHEQLSVAEHNACFERNNQMVKCDPRHGKYMAC
CLLYRGDVVPKDVNAALN”KTKRHQFVDWCPTGFKVGHhTNWTVVPGGDLAKVQRAVC
MLSNTTAIAEAWARLDHKFDLMYAKRAFVHWY VGEGMEEGEFSEAREDMAALEKDYEEV
GVDSVEGEGEEEGEEY

Figure 10283
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CTTGGTAGTCTGTTAGTGGGAGATCCTTGTTGCCGTCCCTTCGCCTCCTTCACCGCCGCAG
ACCCCTTCAAGTTCTAGTCATGCGTGAGTGCATCTCCATCCACGTTGGCCAGGCTGGTGT
CCAGATTGGCAATGCCTGCTGGGAGCTCTACTGCCTGGAACACGGCATCCAGCCCGATG
GCCAGATGCCAAGTGACAAGACCATTGGGGGAGGAGATGATTCCTTCAACACCTTCTTC
AGTGAAACGGGTGCTGGCAAGCATGTGCCCCGGGCAGTGTTTGTAGACTTGGAACCCAC'
AGTCATTGATGAAGTTCGCACTGGCACCTACCGCCAGCTCTTCCACCCTGAGCAGCTCAT
CACAGGCAAGGAAGATGCTGCCAATAACTATGCCCGAGGGCACTACACCATTGGCAAGG
AGATCATTGACCTCGTGTTGGACCGAATTCGCAAGCTGGCTGACCAGTGCACCGGTCTTC
AGGGCTTCTTGGTTTTCCACAGCTTTGGTGGGGGAACTGGTTCTGGGTTCACCTCGCTGCT
CATGGAACGTCTCTCAGTTGATTATGGCAAGAAGTCCAAGCTGGAGTTCTCTATTTACCC
GGCGCCCCAGGTTTCCACAGCTGTAGTTGAGCCCTACAACTCCATCCTCACCACCCACAC
CACCCTGGAGCACTCTGATTGTGCCTTCATGGTAGACAATGAGGCCATCTATGACATCTG
TCGTAGAAACCTCGATATCGAGCGCCCAACCTACACTAACCTTAACCGCCTTATTAGCCA
GATTGTGTCCTCCATCACTGCTTCCCTGAGATTTGATGGAGCCCTGAATGTTGACCTGAC
AGAATTCCAGACCAACCTGGTGCCCTACCCCCGCATCCACTTCCCTCTGGCCACATATGC
CCCTGTCATCTCTGCTGAGAAAGCCTACCATGAACAGCTTACTGTAGCAGAGATCACCAA
TGCTTGCTTTGAGCCAGCCAACCAGATGGTGAAATGTGACCCTCGCCATGGTAAATACAT
GGCTTGCTGCCTGTTATACCGTGGTGACGTGGTTCCCAAAGATGTCAATGCTGCCATTGC
CACCATCAAAACCAAGCGTACCATCCAGTTTGTGGATTGGTGCCCCACTGGCTTCAAGGT
TGGCATTAATTACCAGCCTCCCACTGTGGTGCCTGGCGGAGACCTGGCCAAGGTACAGA
GAGCTGTGTGCATGCTGAGCAATACCACAGCTGTTGCTGAGGCCTGGGCTCGCCTGGACC
ACAAGTTTGACCTGATGTATGCCAAGCGTGCCTTTGTTCACTGGTACGTGGGTGAGGGGA
TGGAGGAAGGCGAGTTTTCAGAGGCCCGTGAGGACATGGCTGCCCTTGAGAAGGATTAT
GAGGAGGTTGGAGCAGATAGTGCTGACGGAGAGGATGAGGGTGAAGAGTATTAACCTGT
GTGCTGTACTTTTACACTCCTTTGTCTTGGAACTGTCTTATTTTTGTTCTGTAAATGTCTAT

TGCCGTAAATTGTTAATAAAATTGATGTTTCCATTT TAAAAAAAAAAAAAAAAAAAAAA
AA

Figure 103A

MRECISIHVGQAGVQIGNACWELYCLEHG IQPDGQMPSDKTIGGGDDSFNTFFSETGAGKHV
PRAVFVDLEPTVIDEVRTGTYRQLFHPEQLlTGKEDAANNYARGHYTIGKEIIDLVLDRIRKLA
DQCTGLQGFLVFHSFGGGTGSGFTSLLMERLSVDYGKKSKLEF&YPAPQVSTAVVEPYNSL
TTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLISQIVSSITASLRFDGALNVDLTE
FQTNLVPYPRIHFPLATYA PVISAEKAYHEQLTVAEITNACFEPANQMVKCDPRHGKYMACC
LLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCM

LSNTTAVAEAWARLDHKFDLMYA KRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVG
ADSADGEDEGEEY

Figure 103B

1563/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

Scotland I.
i
!
}
. |
Cambridge ‘l
i
}
i
|
Sweden = :
I
!
1
I
Fixed }
effect !
model et —
1 T T 1
08 1.0 1.2 1.4 16
QOdds Ratio
Figure 104
154/197

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/085045

WO 2009/073565

g-V S01 am31yg

ddd] 090T

0901
7o0T
9901
1901

LHD! ,“@w&,oﬁwmﬁmﬁ" 1901

ujewogq
[EUIWIAY-) UORRALDY

9011

1601

ujewog

0zotL

i

uoibay Yoy sufjoad

49

L

337

(bupurg yNa)
siabuy suiz

snine} sog
suelwE) S|uBD
snojbantou snpey
snjnosNW SN\
ejenw eoeony
suaides owoH

bupuig nyng

LET  BTI¥T1

l

Yv

A4

156/197
SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

i @
i
S
3 3
z
3
m £
E
f
=
g @ &
" [ B
B | ! o
S & S
= 1 b
o o0
3 o,
Q

L ¥ S S

UOIINPU| Pio4 asessyon

Gli1 1100E

g
S
il

156/197
SUBSTITUTE SHEET (RULE 26)



WO 2009/073565

HHIP

PTCH

GLI1

P=0.G3

>
-« <$§< -2

prep—t
E-EEEE
¢ M N N v

¥
w @
(=] <

ODUDIOJDd [2SIOAIUN JUDIBY

P=0.002
Y

.

Ll o e
¢ o w
<.

> >
» PP E "8
> N

I 1 )
[ o] ASs ™

20UBJBJ3. [ESIOAIUN JUD)IBY

e o o
— * + e ¢ —g
L L LY )
S
<o > > o
o > > e |2
o "W »
v
o
| <$4‘ Q
« | < r-<
<+ ™ ~ - LY

82U9J0J81 [eSIOAIUN JUS|IBY

157/197

SUBSTITUTE SHEET (RULE 26)

Figure 106A

PCT/US2008/085045



PCT/US2008/085045

WO 2009/073565

wnyY

uo[0d prows|s

€901 2m31g

u0]0d Juipuddsa(

uO0[0d ISIIASUBL],

uoj0d 3ulpuadsy

wnae)

A

168/197
SUBSTITUTE SHEET (RULE 26)



PCT/US2008/085045

WO 2009/073565

Monods (FN)ON IS OH 0S8
[ [} [1 O
00
* [ ] PRAR R
ceP8f WwIve Ve
o et ¢ mo N
[ ]
1 -¢
600 O=d
oNn "sA OH dIHH
{0 on os {rN) onos OH OS
L 0
agges o
L ] 04 *y -1
o0 oe ” hd *% e
»
00 ...m
L ¥
¥00°0=d g
¢ )
JN'SADH LIND

20UdIBJOL |ESIAAIUN JuB|IBY

20UDI0J04 |BSIIAIUN JUD|IBY

0901 2m31g

onos  {(FN)ON oS OH DS
0>
Q
o® 'S o
B h, el Pl
o) Om |”l”n.;“l"|. o c
0% Yo % Vet -2 35
o] ° . <
(34 o
. . € &
hd 2

*
IV nllv-:
e g m
I 3
S000°0=d Lg ®
2N "SADH HO1d
] om.. o 1 (-N) a: oS o-_.ﬂow 0
I Bl 9 “ LA
A vy’ "s L, uwu
A g W
. .IN J._
o
= )
F] QO
lv W
.. g m
R m
20'0=d -9
2N "SA DH ¥ Od-1d HHI g )

159/197
SUBSTITUTE SHEET (RULE 26)



PCT/US2008/085045

WO 2009/073565

84eQ SAeQ pAeq gAeq g460 1 Aea

| ;

) | am e .ilnnmm -
a2
o B
6 mmuw
y 56
7!%/ 96 m
...Y*// »* /ﬁ 6 m
3 %6 W
" .66 m
——tool =

{13

201

S50 %E Yhm s507 JybBiom

|

08
8

L01 om31]
shepg shep p
“+ LI M MGEL] i
i -0
0004 haasard L 33
—_—— 2
Lad Seeed vrvreyy 24 m
o
ke @
o —_ B
rreve 1000> 8 L,
| S
1000 > d ot}

$8Q %¢ HiMm 21005 |EDIUID

++ D4~ 3k i B~

<

<

Q04

550 %E UM Ajljenon

[BAIAINS juBdIad

160/197
SUBSTITUTE SHEET (RULE 26)



PCT/US2008/085045

WO 2009/073565

HLNO

-V 801 am31g

ssa shep ¢

161/197
SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

A
! m
oo
’ S
3
(0]
B E:
2 8 X
‘ U
o e
0 ry < 15 3
5 g $
@0 Q; £
, §
£ | s 1§t
3
S
L | « < T
> 3| 03
S g <
~E 5
E b | )
£ $t 3 s|&F
©
—
£ —— —

© W T M ™ «~ O

E

1004 AOIBWWEYY] PBI0dg

162/197
SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045
10000 3|
GAPOH
— ,”
- ’
Q L
)
¥ 1L-23p19 o
= 1000 * .
(4] - ’,"
: 'l
- Ny L12ps0
c * Vad
0O CXCL5 % ”
5 L2 e
% Arginase 1 * ol
L i-12p3s. ® CxCLiQ L
o * sl CxcLp
3 TGFB) o [WIAD
@ 100 cxCLIW L. P
£ 1 * I RER
R 4 4 JNFa
[=} * L4 IL-17A .
et 4
> e ’J
(&) I
/”
I”’
1045 — —r
10 100 1000 10000
B Cytokine expression in WT (ACt)
. 4+~
Gene WT Avg WT SD Gli1* Avg Glit"" SD_|Fold Change
1L-23 p19 446.3 136.0 1129.9 330.0 2.5
iL-12 pa0 280.6 120.0 703.8 221.0 2.5
IFNy 78.3 21.5 439.0 103.4 5.6
CXCL5 51.8 16.3 410.8 64.8 7.9°
IL-2 112.0 21.0 208.1 a4.2 2.7
Arginase 1 59.0 17.3 222.2 43.0 3.8
IL-12 p35 §0.2 6.6 206.3 36.2 4.1
CXCLY 29.8 8.0 113.6 83.0 38
IL-17A 35.5 8.7 80.0 30.4 2.3
IL-4 6.3 2.1 65.4 10.2 10.4°
CXCL10 g1.4 47.9 173.4 62.5 1.9
CXcL2 107.6 43.4 156.5 77.9 1.5
iL-6 11.3 40.4 148.7 50.6 1.3
IL-10 88.7 21.9 127.9 97.8 1.4
TGFB1 74.6 14.3 118.1 46.1 1.6
18 118.5 25.6 104.1 62.8 0.9
TNFa 82.6 22.1 86.1 49.8 1.0
Figure 109

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

GAATGTCTCTCTACCCCCCAACCCCCCATGTCTGTGGTGAAGTCGATCGAATTAGTGCTG
CCCGAGGATAGAATCTACCTGGCTGGCTCCAGCATAAAAGGGCAGGTGATCTTAACCCTG
AACAGCACCCTGGTGGACCCCATAGTGAAGGTGGAGCTCGTGGGAAGGGGTTACGTCGAA
TGGAGTGAAGAAGCCGGGGCATCCTGTGATTATAGCAGAAATGTTATTTGCAACAACAAG
GCAGACTACGTGCATAAGACAAAGACATTCCCAGTGGAGGATAATTGGTTAAGTGCAGGC
AGCCACACCTTTGACTTCCATTTCAACTTACCTCCCAGGCTTCCTTCTACCTTCACCAGC
AAATTTGGCCATGTCTTCTATTTCGTACAAGCTTCCTGCATGGGCAGGGAACACATTTTA
GCCAAGAAGAGGATGTACTTATTGGTTCAAGGAACTTCCACCTTCCACAAAGAAACCCCA
TTCCAGGTACCGATGGGGGAAAGGTGGAGGTGGGAACAATCTCCAAGCTCCAAGGAGGAA
GAGGGAAGGAGAGGAGGGGGAGCTCCAGCTGCTCCTGAAAAGGCTGAAGAGAAGCCAGAG
GCAGAAAAGTGGGAGAACCCCTTGTTCGTGGAGGCTGAGGAGAAAGTCTCCTACAACTGC
TGCCGCCAGGGCACTGTCTGTTTGCAAATCCAGATGGAAAGGAACACCTTCACGCCAGGA
GAGAAGGTCGTCTTCACAACAGAGATCAACAACCAGACCAGCAAATGCATCAAGACGGTC
GTATTCGCCCTGTATGCCCACATACAGTACGAGGGCTTCACGCCCAGTGCAGAGCGGCGG
TCTCGGCTGGACAGCAGCGAGCTTCTGAGGCAGGAGGCCAACACCCCCGTGACCCGCTTC
AACACCACCAAGGTTGTCAGCACCTTCAACCTGCCGTTGCTGCTGTCCGTGAGCAGCAGC
ACGCAGGACGGTGAGATCATGCACACTCGCTACGAGCTGGTCACCACCGTGCACCTGCCC
TGGTCCCTGACCAGCCTCAAGGCCAAAGTTCCCATCATCATCACCAGCGCCTCAGTGGAC
TCTGCCATCTGCCAGCTGTCAGAGGACGGAGTGTTACCCGTGAACCCAGATCACCAGAAT
TAA

Figure 110A
MGDREECLSTPQPPMSVVKSIELVLPEDRIYLAGSSIKGQVILTLN STLVDPIVKVELVGRGYVEWSE
EAGASCDYSRNVICNNKADYVHKTK TFPVEDNWLSAGSHTFDFHFNLPPRLPSTFTSKFGHVFYFV
QASCMGREHILAKKRMYLLVQGTSTFHKETPFQNPLFVEAEEKVSYNCCRQGTVCLQIQMERNTFT
PGEKVVFTTEHﬂQQTSKCHCFVVFALYA}HQYEGFTPSAERRSRLDSSELLRQEANTPVTRFNTTKVV
STFNLPLLLSVSSSTQDGEIMHTRYELVTTVHLPWSLTSLKAKVPIUTSASVDSAICQLSEDGVLPVN
PDHQN

Figure 110B
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ATGGATTTCATCTTTCATGAGAAACAGGAAGGTTTCCTGTGTGCTCAGCACTGTCTGAAC
AATCTATTGCAAGGAGAATATTTTAGCCCTGTGGAATTAGCCTCAATTGCACATCAGCTA
GATGAAGAAGAGAGGATGAGAATGGCAGAAGGAGGAGTCACCAGTGAAGAGTATCTTGCA
TTTTTACAGCAGCCTTCAGAAAACATGGATGATACCGGTTTCTTCTCCATTCAGGTAATA
AGCAATGCCTTGAAGTTCTGGGGTTTAGAGATCATCCATTTCAATAATCCTGAATATCAG
AAGCTCGGCATTGATCCTATAAATGAAAGATCTTTTATATGTAATTATAAACAACACTGG
TTTACTATTAGAAAATTTGGAAAACACTGGTTTAACTTGAATTCTCTCTTGGCGGGTCCA
GAATTAATATCAGATACATGCCTTGCAAATTTCTTGGCTCGATTACAACAACAAGCATAT
TCTGTATTTGTTGTCAAGGGTGATCTGCCAGACTGTGAAGCTGACCAACTCCTGCAGATC
ATCAGTGTCGAAGAGATGGATACACCAAAACTTAATGGAAAAAAATTAGTAAAACAAAAA
GAGCATAGAGTCTATAAAACAGTCCTTGAAAAAGTATCAGAAGAAAGTGATGAGTCTGGA
ACATCAGACCAAGATGAGGAGGATTTTCAGAGGGCCCTTGAACTAAGCCGCCAAGAAACC
AATAGAGAAGATGAACATCTCCGCAGTACTATTGAGTTAAGCATGCAAGGTAGTTCCGGA
AACACATCGCAAGATCTTCCAAAGACATCATGTGTAACTCCTGCTTCAGAACAGCCGAAG
AAAATAAAAGAAGACTATTTTGAAAAGCATCAGCAGGAACAGAAGCAGCAGCAACAACAG
TCAGATCTGCCGGGCCACAGTTCATACCTACACGAAAGGCCAACAACAAGTTCGAGAGCA
ATTGAGAGTGATCTCAGTGATGACATCAGTGAAGGCACAGTACAGGCCGCTGTCGACACC
ATTTTAGAAATTATGAGAAAGAATTTGAAAATCAAAGGGGAAAAATAA

Figure 111
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CGCTGAGATCTGTGGAGGTTTTTCTCTGCAAATGCAGAAAGAAATCAGGTGGATGGATGCATA
ATTATGGCCCTGCTCCTGGTCTCTTTGCTGGCATTCCTGAGCTTGGGCTCAGGATGTCATCATCG
GATCTGTCACTGCTCTAACAGGGTTTTTCTCTGCCAAGAGAGCAAGGTGACAGAGATTCCTTCT
GACCTCCCGAGGAATGCCATTGAACTGAGGTTTGTCCTCACCAAGCTTCGAGTCATCCAAAAA
GGTGCATTTTCAGGATTTGGGGACCTGGAGAAAATAGAGATCTCTCAGAATGATGTCTTGGAG
GTGATAGAGGCAGATGTGTTCTCCAACCTTCCCAAATTACATGAAATTAGAATTGAAAAGGCC
AACAACCTGCTCTACATCACCCCTGAGGCCTTCCAGAACCTTCCCAACCTTCAATATCTGTTAA
TATCCAACACAGGTATTAAGCACCTTCCAGATGTTCACAAGATTCATTCTCTCCAAAAGGTTTT
ACTTGACATTCAAGATAACATAAACATCCACACAATTGAAAGAAATTCTTTCGTGGGGCTGAG
CTTTGAAAGTGTGATTCTATGGCTGAATAAGAATGGGATTCAAGAAATACACAACTGTGCATTC
AATGGAACCCAACTAGATGCAGTGAATCTAAGCGATAATAATAATTTAGAAGAATTGCCTAAT
GATGTTTTCCACGGAGCCTCTGGACCAGTCATTCTAGATATTTCAAGAACAAGGATCCATTCCC
TGCCTAGCTATGGCTTAGAAAATCTTAAGAAGCTGAGGGCCAGGTCGACTTACAACTTAAAAA
AGCTGCCTACTCTGGAAAAGCTTGTCGCCCTCATGGAAGCCAGCCTCACCTATCCCAGCCATTG
CTGTGCCTTTGCAAACTGGAGACGGCAAATCTCTGAGCTTCATCCAATTTGCAACAAATCTATT
TTAAGGCAAGAAGTTGATTATATGACTCAGGCTAGGGGTCAGAGATCCTCTCTGGCAGAAGAC
AATGAGTCCAGCTACAGCAGAGGATTTGACATGACGTACACTGAGTTTGACTATGACTTATGC
AATGAAGTGGTTGACGTGACCTGCTCCCCTAAGCCAGATGCATTCAACCCATGTGAAGATATC
ATGGGGTACAACATCCTCAGAGTCCTGATATGGTTTATCAGCATCCTGGCCATCACTGGGAACA
TCATAGTGCTAGTGATCCTAACTACCAGCCAATATAAACTCACAGTCCCCAGGTTCCTTATGTG
CAACCTGGCCTTTGCTGATCTCTGCATTGGAATCTACCTGCTGCTCATTGCATCAGTTGATATCC
ATACCAAGAGCCAATATCACAACTATGCCATTGACTGGCAAACTGGGGCAGGCTGTGATGCTG
CTGGCTTTTTCACTGTCTTTGCCAGTGAGCTGTCAGTCTACACTCTGACAGCTATCACCTTGGAA
AGATGGCATACCATCACGCATGCCATGCAGCTGGACTGCAAGGTGCAGCTCCGCCATGCTGCC
AGTGTCATGGTGATGGGCTGGATTTTTGCTTTTGCAGCTGCCCTCTTTCCCATCTTTGGCATCAG
CAGCTACATGAAGGTGAGCATCTGCCTGCCCATGGATATTGACAGCCCTTTGTCACAGCTGTAT
GTCATGTCCCTCCTTGTGCTCAATGTCCTGGCCTTTGTGGTCATCTGTGGCTGCTATATCCACAT
CTACCTCACAGTGCGGAACCCCAACATCGTGTCCTCCTCTAGTGACACCAGGATCGCCAAGCGC
ATGGCCATGCTCATCTTCACTGACTTCCTCTGCATGGCACCCATTTCTTTCTTTGCCATTTCTGCC
TCCCTCAAGGTGCCCCTCATCACTGTGTCCAAAGCAAAGATTCTGCTGGTTCTGTTTCACCCCAT
CAACTCCTGTGCCAACCCCTTCCTCTATGCCATCTTTACCAAAAACTTTCGCAGAGATTTCTTCA
TTCTGCTGAGCAAGTGTGGCTGCTATGAAATGCAAGCCCAAATTTATAGGACAGAAACTTCATC
CACTGTCCACAACACCCATCCAAGGAATGGCCACTGCTCTTCAGCTCCCAGAGTCACCAGTGGT
TCCACTTACATACTTGTCCCTCTAAGTCATTTAGCCCAAAACTAAAACACAATGTGAAAATGTA
TCTGAGTATTGAATGATAATTCAGTCCTTGCCTTTGAAGGGTATGTCACAAGGAGCTGACAGTG
CTTCTACACATTTCATCTAATTTAATATTCCTGGCATACCTTTAAGGTAAATTGGTCAGGAACTA
TTAATTCCATGTGATACATTAGGAAGCTGAATTATTAGTAACAACAATAATAATTAAAGAATGC
AATACTGTAAAAAAGCGGCCGCGAATT

Figure 112A
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MALLLVSLLAFLSLGSGCHHRICHCSNRVFLCQESKVTEIPSDLPRNAIELRFVLTKLRVIQKGAFSG
FGDLEKIEISQNDVLEVIEADVFSNLPKLHEIRIEKANNLLY INPEAFQNLPNLQYLLISNTGIKHLPDV
HKIHSLQKVLLDIQDNINIHTIERNSFVGLSFESVILWLNKNGIQEIHNCAFNGTQLDELNLSDNNNLE
ELPNDVFHGASGPVILDISRTRIHSLPSYGLENLKKLRARSTYNLKKLPTLEKLVALMEASLTYPSHC
CAFANWRRQISELHPICNKSILRQEVDYMTQARGQRSSLAEDNESSYSRGFDMTYTEFDYDLCNEV
VDVTCSPKPDAFNPCEDIMGYNILRVLIWFISILAITGNIIVLVILTTSQYKLTVPRFLMCNLAFADLCI
GIYLLLIASVDIHTKSQYHNYAIDWQTGAGCDAAGFFTVFASELSVYTLTAITLERWHTITHAMQLD
CKVQLRHAASVMVMGWIFAFAAALFPIFGISSYMKVSICLPMDIDSPLSQLYVMSLLVLNVLAFVVI
CGCYIHIYLTVRNPNIVSSSSDTRIAKRMAMLIFTDFLCMAPISFFAISASLKVPLITVSKAKILLVLFH
PINSCANPFLYAIFTKNFRRDFFILLSKCGCYEMQAQIYRTETSSTVHNTHPRNGHCSSAPRVTSGST

YILVPLSHLAQN

Figure 112B
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CCCATTACTGTTGGAGCTACAGGGAGAGAAACAGGAGGAGACTGCAAGAGATCATTTGGG
AAGGCCGTGGGCACGCTCTTTACTCCATGTGTGGGACATTCATTGCGGAATAACATCGGA
GGAGAAGTTTCCCAGAGCTATGGGGACTTCCCATCCGGCGTTCCTGGTCTTAGGCTGTCT
TCTCACAGGGCTGAGCCTAATCCTCTGCCAGCTTTCATTACCCTCTATCCTTCCAAATGA
AAATGAAAAGGTTGTGCAGCTGAATTCATCCTTTTCTCTGAGATGCTTTGGGGAGAGTGA
AGTGAGCTGGCAGTACCCCATGTCTGAAGAAGAGAGCTCCGATGTGGAAATCAGAAATGA
AGAAAACAACAGCGGCCTTTTTGTGACGGTCTTGGAAGTGAGCAGTGCCTCGGCGGCCCA
CACAGGGTTGTACACTTGCTATTACAACCACACTCAGACAGAAGAGAATGAGCTTGAAGG
CAGGCACATTTACATCTATGTGCCAGACCCAGATGTAGCCTTTGTACCTCTAGGAATGAC
GGATTATTTAGTCATCGTGGAGGATGATGATTCTGCCATTATACCTTGTCGCACAACTGA
TCCCGAGACTCCTGTAACCTTACACAACAGTGAGGGGGTGGTACCTGCCTCCTACGACAG
CAGACAGGGCTTTAATGGGACCTTCACTGTAGGGCCCTATATCTGTGAGGCCACCGTCAA
AGGAAAGAAGTTCCAGACCATCCCATTTAATGTTTATGCTTTAAAAGCAACATCAGAGCT
GGATCTAGAAATGGAAGCTCTTAAAACCGTGTATAAGTCAGGGGAAACGATTGTGGTCAC
CTGTGCTGTTTTTAACAATGAGGTGGTTGACCTTCAATGGACTTACCCTGGAGAAGTGAA
AGGCAAAGGCATCACAATGCTGGAAGAAATCAAAGTCCCATCCATCAAATTGGTGTACAC
TTTGACGGTCCCCGAGGCCACGGTGAAAGACAGTGGAGATTACGAATGTGCTGCCCGCCA
GGCTACCAGGGAGGTCAAAGAAATGAAGAAAGTCACTATTTCTGTCCATGAGAAAGGTTT
CATTGAAATCAAACCCACCTTCAGCCAGTTGGAAGCTGTCAACCTGCATGAAGTCAAACA
TTTTGTTGTAGAGGTGCGGGCCTACCCACCTCCCAGGATATCCTGGCTGAAAAACAATCT
GACTCTGATTGAAAATCTCACTGAGATCACCACTCGATGTGGAAAAGATTCAGGAAATAAG
GTATCGAAGCAAATTAAAGCTGATCCGTGCTAAGGAAGAAGACAGTGGCCATTATACTAT
TGTAGCTCAAAATGAAGATGCTGTGAAGAGCTATACTTTTGAACTGTTAACTCAAGTTCC
TTCATCCATTCTGGACTTGGTCGATGATCACCATGGCTCAACTGGGGGACAGACGGTGAG
GTGCACAGCTGAAGGCACGCCGCTTCCTGATATTGAGTGGATGATATGCAAAGATATTAA
GAAATGTAATAATGAAACTTCCTGGACTATTTTGGCCAACAATGTCTCAAACATCATCAC
GGAGATCCACTCCCGAGACAGGAGTACCGTGGAGGGCCGTGTGACTTTCGCCAAAGTGGA
GGAGACCATCGCCGTGCGATGCCTGGCTAAGAATCTCCTTGGAGCTGAGAACCGAGAGCT
GAAGCTGGTGGCTCCCACCCTGCGTTCTGAACTCACGGTGGCTGCTGCAGTCCTGGTGCT
GTTGGTGATTGTGATCATCTCACTTATTGTCCTGGTTGTCATTTGGAAACAGAAACCGAG
GTATGAAATTCGCTGGAGGGTCATTGAATCAATCAGCCCGGATGGACATGAATATATTTA
TGTGGACCCGATGCAGCTGCCTTATGACTCAAGATGGGAGTTTCCAAGAGATGGACTAGT
GCTTGGTCGGGTCTTGGGGTCTGGAGCGTTTGGGAAGGTGGTTGAAGGAACAGCCTATGG
ATTAAGCCGGTCCCAACCTGTCATGAAAGTTGCAGTGAAGATGCTAAAACCCACGGCCAG
ATCCAGTGAAAAACAAGCTCTCATGTCTGAACTGAAGATAATGACTCACCTGGGGCCACA
TTTGAACATTGTAAACTTGCTGGGAGCCTGCACCAAGTCAGGCCCCATTTACATCATCAC
AGAGTATTGCTTCTATGGAGATTTGGTCAACTATTTGCATAAGAATAGGGATAGCTTCCT
GAGCCACCACCCAGAGAAGCCAAAGAAAGAGCTGGATATCTTTGGATTGAACCCTGCTGA
TGAAAGCACACGGAGCTATGTTATTTTATCTTTTGAAAACAATGGTGACTACATGGACAT
GAAGCAGGCTGATACTACACAGTATGTCCCCATGCTAGAAAGGAAAGAGGTTTCTAAATA
TTCCGACATCCAGAGATCACTCTATGATCGTCCAGCCTCATATAAGAAGAAATCTATGTT
AGACTCAGAAGTCAAAAACCTCCTTTCAGATGATAACTCAGAAGGCCTTACTTTATTGGA
TTTGTTGAGCTTCACCTATCAAGTTGCCCGAGGAATGGAGTTTTTGGCTTCAAAAAATTG
TGTCCACCGTGATCTGGCTGCTCGCAACGTCCTCCTGGCACAAGGAAAAATTGTGAAGAT
CTGTGACTTTGGCCTGGCCAGAGACATCATGCATGATTCGAACTATGTGTCGAAAGGCAG
TACCTTTCTGCCCGTGAAGTGGATGGCTCCTGAGAGCATCTTTGACAACCTCTACACCAC
ACTGAGTGATGTCTGGTCTTATGGCATTCTGCTCTGGGAGATCTTTTCCCTTGGTGGCAC
CCCTTACCCCGGCATGATGGTGGATTCTACTTTCTACAATAAGATCAAGAGTGGGTACCG
GATGGCCAAGCCTGACCACGCTACCAGTGAAGTCTACGAGATCATGGTGAAATGCTGGAA
CAGTGAGCCGGAGAAGAGACCCTCCTTTTACCACCTGAGTGAGATTGTGGAGAATCTGCT
GCCTGGACAATATAAAAAGAGTTATGAAAAAATTCACCTGGACTTCCTGAAGAGTGACCA
TCCTGCTGTGGCACGCATGCGTGTGGACTCAGACAATGCATACATTGGTGTCACCTACAA
AAACGAGGAAGACAAGCTGAAGGACTGGGAGGGTGGTCTGGATGAGCAGAGACTGAGCGC

Figure 113A
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TGACAGTGGCTACATCATTCCTCTGCCTGACATTGACCCTGTCCCTGAGGAGGAGGACCT
GGGCAAGAGGAACAGACACAGCTCGCAGACCTCTGAAGAGAGTGCCATTGAGACGGGTTC
CAGCAGTTCCACCTTCATCAAGAGAGAGGACGAGACCATTGAAGACATCGACATGATGGA
CGACATCGGCATAGACTCTTCAGACCTGGTGGAAGACAGCTTCCTGTAACTGGCGGATTC
GAGGGGTTCCTTCCACTTCTGGGGCCACCTCTGGATCCCGTTCAGAAAACCACTTTATTG
CAATGCGGAGGTTGAGAGGAGGACTTGGTTGATGTTTAAAGAGAAGTTCCCAGCCAAGGG
CCTCGGGGAGCGTTCTAAATATGAATGAATGGGATATTTTGAAATGAACTTTGTCAGTGT
TGCCTCTCGCAATGCCTCAGTAGCATCTCAGTGGTGTGTGAAGTTTGGAGATAGATGGAT
AAGGGAATAATAGGCCACAGAAGGTGAACTTTGTGCTTCAAGGACATTGGTGAGAGTCCA
ACAGACACAATTTATACTGCGACAGAACTTCAGCATTGTAATTATGTAAATAACTCTAAC
CAAGGCTGTGTTTAGATTGTATTAACTATCTTCTTTGGACTTCTGAAGAGACCACTCAAT
CCATCCATGTACTTCCCTCTTGAAACCTGATGTCAGCTGCTGTTGAACTTTTTAAAGAAG
TGCATGAAAAACCATTTTTGAACCTTAAAAGGTACTGGTACTATAGCATTTTGCTATCTT
TTTTAGTGTTAAGAGATAAAGAATAATAATTAACCAACCTTGTTTAATAGATTTGGGTCA
TTTAGAAGCCTGACAACTCATTTTCATATTGTAATCTATGTTTATAATACTACTACTGTT
ATCAGTAATGCTAAATGTGTAATAATGTAACATGATTTCCCTCCAGAGAAAGCACAATTT
AAAACAATCCTTACTAAGTAGGTGATGAGTTTGACAGTTTTTGACATTTATATTAAATAA
CATGTTTCTCTATAAAGTATGGTAATAGCTTTAGTGAATTAAATTTAGTTGAGCATAGAG
AACAAAGTAAAAGTAGTGTTGTCCAGGAAGTCAGAATTTTTAACTGTACTGAATAGGTTC
CCCAATCCATCGTATTAAAAAACAATTAACTGCCCTCTGAAATAATGGGATTAGAAACAA
ACAAAACTCTTAAGTCCTAAAAGTTCTCAATGTAGAGGCATAAACCTGTGCTGAACATAA
CTTCTCATGTATATTACCCAATGGAAAATATAATGATCAGCAAAAAGACTGGATTTGCAG
AAGTTTTTTTTTTTTTTCTTCATGCCTGATGAAAGCTTTGGCAACCCCAATATATGTATT
TTTTGAATCTATGAACCTGAAAAGGGTCAGAAGGATGCCCAGACATCAGCCTCCTTCTTYT
CACCCCTTACCCCAAAGAGAAAGAGTTTGAAACTCGAGACCATAAAGATATTCTTTAGTG
GAGGCTGGATGTGCATTAGCCTGGATCCTCAGTTCTCAAATGTGTGTGGCAGCCAGGATG
ACTAGATCCTGGGTTTCCATCCTTGAGATTCTGAAGTATGAAGTCTGAGGGAAACCAGAG
TCTGTATTTTTCTAAACTCCCTGGCTGTTCTGATCGGCCAGTTTTCGGAAACACTGACTT
AGGTTTCAGGAAGTTGCCATGGGAAACAAATAATTTGAACTTTGCGAACAGGGTTGGAATT
CAACCACGCAGGAAGCCTACTATTTAAATCCTTGGCTTCAGGTTAGTGACATTTAATGCC
ATCTAGCTAGCAATTGCGACCTTAATTTAACTTTCCAGTCTTAGCTGAGGCTGAGAAAGC
TAAAGTTTGGTTTTGACAGGTTTTCCAAAAGTAAAGATGCTACTTCCCACTGTATGGGGG
AGATTGAACTTTCCCCGTCTCCCGTCTTCTGCCTCCCACTCCATACCCCGCCAAGGAAAG
GCATGTACAAAAATTATGCAATTCAGTGTTCCAAGTCTCTGTGTAACCAGCTCAGTGTTT
TGGTGGAAAAAACATTTTAAGTTTTACTGATAATTTGAGGTTAGATGGGAGGATGAATTG
TCACATCTATCCACACTGTCAAACAGGTTGGTGTGGGTTCATTGGCATTCTTTGCAATAC
TGCTTAATTGCTGATACCATATGAATGAAACATGGGCTGTGATTACTGCAATCACTGTGC
TATCGGCAGATGATGCTTTGGAAGATGCAGAAGCAATAATAAAGTACTTGACTACCTACT
GGTGTAATCTCAATGCAAGCCCCAACTTTCTTATCCAACTTTTTCATAGTAAGTGCGAAG
ACTGAGCCAGATTGGCCAATTAAAAACGAAAACCTGACTAGGTTCTGTAGAGCCAATTAG
ACTTGAAATACGTTTGTGTTTCTAGAATCACAGCTCAAGCATTCTGTTTATCGCTCACTC
TCCCTTGTACAGCCTTATTTTGTTGGTGCTTTGCATTTTGATATTGCTGTGAGCCTTGCA
TGACATCATGAGGCCGGATGAAACTTCTCAGTCCAGCAGTTTCCAGTCCTAACAAATGCT
CCCACCTGAATTTGTATATGACTGCATTTGTGGGTGTGTGTGTGTTTTCAGCAAATTCCA
GATTTGTTTCCTTTTGGCCTCCTGCAAAGTCTCCAGAAGAAAATTTGCCAATCTTTCCTA
CTTTCTATTTTTATGATGACAATCAAAGCCGGCCTGAGAAACACTATTTGTGACTTTTTA
AACGATTAGTGATGTCCTTAAAATGTGGTCTGCCAATCTGTACAAAATGGTCCTATTTTT
GTGAAGAGGGACATAAGATAAAATGATGTTATACATCAATATGTATATATGTATTTCTAT
ATAGACTTGGAGAATACTGCCAAAACATTTATGACAAGCTGTATCACTGCCTTCGTTTAT
ATTTTTTTAACTGTGATAATCCCCACAGGCACATTAACTGTTGCACTTTTGAATGTCCAA
AATTTATATTTTAGAAATAATAAAAAGAAAGATACTTACATGTTCCCAAAACAATGGTGT
GGTGAATGTGTGAGAAAAACTAACTTGATAGGGTCTACCAATACAAAATGTATTACGAAT
GCCCCTGTTCATGTTTTTGTTTTAAAACGTGTAAATGAAGATCTTTATATTTCAATAAAT
GATATATAATTTAAAGTT

Figure 113 A (continued)
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MGTSHPAFLVLGCLLTGLSLILCQLSLPSILPNENEKVVQLNSSFSLRCFGESEVSWQYPMSEEESSD
VEIRNEENNSGLFVTVLEVSSASAAHTGLYTCY YNHTQTEENELEGRHIYIYVPDPDVAFVPLGMTD
YLVIVEDDDSAIIPCRTTDPETPVTLHNSEGVVPASYDSRQGFNGTFTVGPYICEATVKGKKFQTIPF
NVYALKATSELDLEMEALKTVYKSGETIVVTCAVFNNEVVDLQWTYPGEVKGKGITMLEEIKVPSI
KLVYTLTVPEATVKDSGDYECAARQATREVKEMKKVTISVHEKGFIEIKPTFSQLEAVNLHEVKHF
VVEVRAYPPPRISWLKNNLTLIENLTEITTDVEKIQEIRYRSKLKLIRAKEEDSGHYTIVAQNEDAVK
SYTFELLTQVPSSILDLYDDHHGSTGGQTVRCTAEGTPLPDIEWMICKDIKKCNNETSWTILANNVS
NITEIHSRDRSTVEGRVTFAKVEETIAVRCLAKNLLGAENRELKLVAPTLRSELTVAAAVLVLLVIV
IISLIVLVVIWKQKPRYEIRWRVIESISPDGHEY1Y VDPMQLPY DSRWEFPRDGLVLGRVLGSGAFGK
VVEGTAYGLSRSQPVMKVAVKMLKPTARSSEKQALMSELKIMTHLGPHLNIVNLLGACTKSGPIYII
TEYCFYGDLVNYLHKNRDSFLSHHPEKPKKELDIFGLNPADESTRSY VILSFENNGDYMDMKQADT
TQYVPMLERKEVSKYSDIQRSLYDRPASYKKKSMLDSEVKNLLSDDNSEGLTLLDLLSFTYQVARG
MEFLASKNCVHRDLAARNVLLAQGKIVKICDFGLARDIMHDSNY VSKGSTFLPVKWMAPESIFDNL
YTTLSDVWSYGILLWEIFSLGGTPYPGMMVDSTFYNKIKSGYRMAKPDHATSEVYEIMVKCWNSE
PEKRPSFYHLSEIVENLLPGQYKKSYEKIHLDFLKSDHPAVARMRVDSDNAYIGVTYKNEEDKLKD
WEGGLDEQRLSADSGY!IPLPDIDPVPEEEDLGKRNRHSSQTSEESAIETGSSSSTFIKREDETIEDIDM
MDDIGIDSSDLVEDSFL

Figure 1138
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TGATTTTGGGACCCAGCCATGGTCCTTCTGCTTCTTCTTTAAAATACCCACTTTCTCCCC
ATCGCCAAGCGGCGTTTGGCAATATCAGATATCCACTCTATTTATTTTTACCTAAGGAA
AAACTCCAGCTCCCTTCCCACTCCCAGCTGCCTTGCCACCCCTCCCAGCCCTCTGCTTG

CCCTCCACCTGGCCTGCTGGGAGTCAGAGCCCAGCAAAACCTGTTTAGACACATGGAC
AAGAATCCCAGCGCTACAAGGCACACAGTCCGCTTCTTCGTCCTCAGGGTTGCCAGCG
CTTCCTGGAAGTCCTGAAGCTCTCGCAGTGCAGTGAGTTCATGCACCTTCTTGCCAAGC
CTCAGTCTTTGGGATCTGGGGAGGCCGCCTGGTTTTCCTCCCTCCTTCTGCACGTCTGCT
GGGGTCTCTTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCCCAGCTCACACAT

GAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTGGCCCTGCTGAACTTTGCCACGGTC

AGCCTCTCTCTGTCCACTTGCACCACCTTGGACTTCGGCCACATCAAGAAGAAGAGGG
TGGAAGCCATTAGGGGACAGATCTTGAGCAAGCTCAGGCTCACCAGCCCCCCTGAGCC
AACGGTGATGACCCACGTCCCCTATCAGGTCCTGGCCCTTTACAACAGCACCCGGGAG
CTGCTGGAGGAGATGCATGGGGAGAGGGAGGAAGGCTGCACCCAGGAAAACACCGAG
TCGGAATACTATGCCAAAGAAATCCATAAATTCGACATGATCCAGGGGCTGGCGGAGC
ACAACGAACTGGCTGTCTGCCCTAAAGGAATTACCTCCAAGGTTTTCCGCTTCAATGTG
TCCTCAGTGGAGAAAAATAGAACCAACCTATTCCGAGCAGAATTCCGGGTCTTGCGGG
TGCCCAACCCCAGCTCTAAGCGGAATGAGCAGAGGATCGAGCTCTTCCAGATCCTTCG
GCCAGATGAGCACATTGCCAAACAGCGCTATATCGGTGGCAAGAATCTGCCCACACGG
GGCACTGCCGAGTGGCTGTCCTTTGATGTCACTGACACTGTGCGTGAGTGGCTGTTGAG
AAGAGAGTCCAACTTAGGTCTAGAAATCAGCATTCACTGTCCATGTCACACCTTTCAG

CCCAATGGAGATATCCTGGAAAACATTCACGAGGTGATGGAAATCAAATTCAAAGGC

GTGGACAATGAGGATGACCATGGCCGTGGAGATCTGGGGCGCCTCAAGAAGCAGAAG
GATCACCACAACCCTCATCTAATCCTCATGATGATTCCCCCACACCGGCTCGACAACCC -
GGGCCAGGGGGGTCAGAGGAAGAAGCGGGCTTTGGACACCAATTACTGCTTCCGCAA

CTTGGAGGAGAACTGCTGTGTGCGCCCCCTCTACATTGACTTCCGACAGGATCTGGGCT
GGAAGTGGGTCCATGAACCTAAGGGCTACTATGCCAACTTCTGCTCAGGCCCTTGCCC

ATACCTCCGCAGTGCAGACACAACCCACAGCACGGTGCTGGGACTGTACAACACTCTG
AACCCTGAAGCATCTGCCTCGCCTTGCTGCGTGCCCCAGGACCTGGAGCCCCTGACCA

TCCTGTACTATGTTGGGAGGACCCCCAAAGTGGAGCAGCTCTCCAACATGGTGGTGAA
GTCTTGTAAATGTAGCTGAGACCCCACGTGCGACAGAGAGAGGGGAGAGAGAACCAC
CACTGCCTGACTGCCCGCTCCTCGGGAAACACACAAGCAACAAACCTCACTGAGAGGC
CTGGAGCCCACAACCTTCGGCTCCGGGCAAATGGCTGAGATGGAGGTTTCCTTTTGGA
ACATTTCTTTCTTGCTGGCTCTGAGAATCACGGTGGTAAAGAAAGTGTGGGTTTGGTTA
GAGGAAGGCTGAACTCTTCAGAACACACAGACTTTCTGTGACGCAGACAGAGGGGAT

GGGGATAGAGGAAAGGGATGGTAAGTTGAGATGTTGTGTGGCAATGGGATTTGGGCT

ACCCTAAAGGGAGAAGGAAGGGCAGAGAATGGCTGGGTCAGGGCCAGACTGGAAGA

CACTTCAGATCTGAGGTTGGATTTGCTCATTGCTGTACCACATCTGCTCTAGGGAATCT
GGATTATGTTATACAAGGCAAGCATTTTTTTTTTTTTTTTAAAGACAGGTTACGAAGAC
AAAGTCCCAGAATTGTATCTCATACTGTCTGGGATTAAGGGCAAATCTATTACTTTTGC
AAACTGTCCTCTACATCAATTAACATCGTGGGTCACTACAGGGAGAAAATCCAGGTCA
TGCAGTTCCTGGCCCATCAACTGTATTGGGCCTTTTGGATATGCTGAACGCAGAAGAA

AGGGTGGAAATCAACCCTCTCCTGTCTGCCCTCTGGGTCCCTCCTCTCACCTCTCCCTC

GATCATATTTCCCCTTGGACACTTGGTTAGACGCCTTCCAGGTCAGGATGCACATTTCT
GGATTGTGGTTCCATGCAGCCTTGGGGCATTATGGGTTCTTCCCCCACTTCCCCTCCAA
GACCCTGTGTTCATTTGGTGTTCCTGGAAGCAGGTGCTACAACATGTGAGGCATTCGG

GGAAGCTGCACATGTGCCACACAGTGACTTGGCCCCAGACGCATAGACTGAGGTATAA
AGACAAGTATGAATATTACTCTCAAAATCTTTGTATAAATAAATATTTITGGGGCATCC
TGGATGATTTCATCTTCTGGAATATTGTTTCTAGAACAGTAAAAGCCTTATTCTAAAAA
AAAAAAAAAAA

Figure 114A
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MKMHLQRALVVLALLNFATVSLSLSTCTTLDFGHIKKKRVEAIRGQILSKLRLTSPPEPTVMTHVPY
QVLALYNSTRELLEEMHGEREEGCTQENTESEY YAKEIHKFDMIQGLAEHNELAVCPKGITSKVFR
FNVSSVEKNRTNLFRAEFRVLRVPNPSSKRNEQRIELFQILRPDEHIAKQRYIGGKNLPTRGTAEWLS
FDVTDTVREWLLRRESNLGLEISIHCPCHTFQPNGDILENIHEVMEIKFKGVDNEDDHGRGDLGRLK
KQKDHHNPHLILMMIPPHRLDNPGQGGQRKKRALDTNYCFRNLEENCCVRPLYIDFRQDLGWKW
VHEPKGYYANFCSGPCPYLRSADTTHSTVLGLYNTLNPEASASPCCVPQDLEPLTILYYVGRTPKVE

QLSNMVVKSCKCS

Figure 114B
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ACTTCCCCGCCCTCGCCCCAAAGGAGCAGCAGCTCCTTCTTGCCTCTCCATTGCCGCCGC
CGCACCGGCGCGAGCTCCTCTCTCGCGCGTCTCTCCTCCGATGGAGCTCGGGCGCCGCCGA
CGCCGCCGCTGCCCCCGAACCCTGAGCGGGGCCGLCCCCGGTCGGAGGAACGCGCCGCCCAG
TCCGAGGGCGCAGAGCGCCAGGAGCACGCGGAGGGCTGGGGCGLGGGCTCCGGGAACGAG
AAAGTGCAGCTCTCTCGGGTCACTGGGCCGGCGGCGGGGGGACTATGGCTCTGAAGGACA
CGGGCAGCGGCGGCAGCACCATCCTGCCCATTAGCGAGATGGTTTCCTCGTCCAGCTCGC
CCGGCGCGTCGGCCGCCGLCGCCCCGGGGCCCTGCGCACCCTCGCCCTTCCCTGAAGTAG
TGGAGCTGAACGTAGGCGGCCAGGTTTATGTGACCAAGCACTCGACGCTGCTCAGCGTCC
CGGACAGTACTTTGGCCAGCATGTTCTCGCCCTCTAGTCCCCGTGGCGGCGCCCGGCGCC
GGGGCGAGCTGCCCAGGGACAGCCGGGCGCGCTTCTTCATCGACCGGGACGGCTTCCTTT
TCAGGTACGTGCTGGATTATCTGCGGGACAAGCAACTCGCGCTGCCGGAGCACTTCCCCG
AGAAGGAGCGGCTGCTGCGCGAGGCCGAGTATTTCCAGCTCACCGACTTGGTCAAGCTGC
TGTCGCCCAAGGTCACCAAGCAGAACTCTCTCAACGACGAGGGCTGCCAGAGCGACCTGG
AGGACAACGTCTCGCAGGGTAGCAGCGACGCGCTGCTGCTGCGCGGGGCGGCGGCCGCCa
TGCCCTCOGGGCCCGGGAGCGCACGGTGGTGGCGGCGGCGGCGGCGCGCAGGACAAGCGCT
CGGGCTTCCTCACGCTGGGCTACCGGGGCTCCTACACCACCGTGCGCGACAACCAGGCCG
ACGCCAAATTCCGGCGTGTGGCGCGCATCATGGTGTGCGGGCGCATCGCGCTGGCCAAGG
AGGTCTTCGGGGACACGCTCAACGAGAGCCGCGACCCCGACCGGCAGCCGGAGAAGTACA
CGTCCCGCTTCTACCTCAAGTTCACCTACTTGGAGCAGGCCTTTGATCGCCTGTCCGAGG
CCGGCTTCCACATGGTGGCGTGTAACTCCTCGGGCACCGCCGCCTTCGTCAACCAGTACC
GCGACGACAAGATCTGGAGCAGCTACACCGAGTACATTTTCTTCCGACCACCTCAGAAAA
TAGTATCACCTAAACAAGAACATGAAGATAGGAAACATGACAAAGTCACTGATAAAGGAA
GTGAAAGTGGGACTTCCTGTAATGAGCTCTCCACTTCCAGTTGTGACAGCCATTCAGAGG
‘CAAGCACTCCCCAGGACAACCCATCCAGTGCCCAGCAGGCAACAGCTCACCAACCTAACA
CTTTAACATTGGATCGCCCCTCTAAAAAAGCACCTGTACAATGGATACCCCCACCAGACA
AACGCAGAAACAGTGAACTCTTTCAGACCCTCATCAGCAAGTCCCGGGAAACAAATCTGT
CCAAAAAGAAAGTCTGTGAGAAGCTAAGTGTGGAAGAAGAAATGAAAAAGTGTATTCAGG
ATTTTAAAAAAATCCACATTCCAGATTATTTTCCAGAGCGCAAACGCCAATGGCAATCTG
AACTGTTGCAGAAGTATGGGTTATAGTAATTGTCACATTCCTGCAGTATTTTGATGACAT
TCAATGTTTACTACAGTGTCACCACCTGACTGATGTCCTAACAATGGTCAGTGTGATTCT
TGCTGCTCTTCCTTGTTGTGAACAGTGGATGTGGGACAGTATTTTCTTTTATGTTTTAGT
TGTTGTTCTTTTTAGAAACATGATTAAAAAGGAAAAAATATTAAATCAATAAGTGTTAAA
TCAAAATGGAATATCTGATTCAAACCATTTTACAAGAATGAAAGTAAAATGTGCATGATC
AAGCTTAGTATCTTGGTTTTTGAACTCTGGTCAACTGGATATGTTTGTCATTTTGTAACT
TACCAAAAACAAACCATCATATCATACCAACTAAAATGATATATGGATGAAGCAACATCA
AGTAAAATTTTAGACGATGGCTATAGGACCCAAATCTAAAGCTGTCTAAATGTTAATTCA
ATGAAACAAGTATTATTTTTGCATGAATACAATGTTACAAATAAATCACAAGAAATAGGG
AAGATCTGTTTGTTGCTTGG

Figure 115A
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MALKDTGSGGSTILPISEMVSSSSSPGASAAAAPGPCAPSPFPEVVELNVGGQVYVTKHSTLLSVPDS
TLASMFSPSSPRGGARRRGELPRDSRARFFIDRDGFLFRYVLDYLRDKQLALPEHFPEKERLLREAE
YFQLTDLVKLLSPKVTKQNSLNDEGCQSDLEDNVSQGSSDALLLRCGAAAAVPSGPGAHGGGGGGG
AQDKRSGFLTLGYRGSYTTVRDNQADAKFRRVARIMVCGRIALAKEVFGDTLNESRDPDRQPEKY
TSRFYLKFTYLEQAFDRLSEAGFHMVACNSSGTAAFVNQYRDDKIWSSYTEYIFFRPPQKIVSPKQE
HEDRKHDKVTDKGSESGTSCNELSTSSCDSHSEASTPQDNPSSAQQATAHQPNTLTLDRPSKKAPV
QWIPPPDKRRNSELFQTLISKSRETNLSKKKVCEKLSVEEEMKKCIQDFKKIHIPDYFPERKRQWQSE
LLQKYGL

Figure 1158
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AGAGATAGAGTCTTCCCTGGCATTGCAGGAGAGAATCTGAAGGGATGATGGATGCATCAAAAG
AGCTGCAAGTTCTCCACATTGACTTCTTGAATCAGGACAACGCCGTTTCTCACCACACATGGGA
GTTCCAAACGAGCAGTCCTGTGTTCCGGCGAGGACAGGTGTTTCACCTGCGGCTGGTGCTGAAC
CAGCCCCTACAATCCTACCACCAACTGAAACTGGAATTCAGCACAGGGCCGAATCCTAGCATC
GCCAAACACACCCTGGTGGTGCTCGACCCGAGGACGCCCTCAGACCACTACAACTGGCAGGCA
ACCCTTCAAAATGAGTCTGGCAAAGAGGTCACAGTGGCTGTCACCAGTTCCCCCAATGCCATCC
TGGGCAAGTACCAACTAAACGTGAAAACTGGAAACCACATCCTTAAGTCTGAAGAAAACATCC
TATACCTTCTCTTCAACCCATGGTGTAAAGAGGACATGGTTTTCATGCCTGATGAGGACGAGCG
CAAAGAGTACATCCTCAATGACACGGGCTGCCATTACGTGGGGGCTGCCAGAAGTATCAAATG
CAAACCCTGGAACTTTGGTCAGTTTGAGAAAAATGTCCTGGACTGCTGCATTTCCCTGCTGACT
GAGAGCTCCCTCAAGCCCACAGATAGGAGGGACCCCGTGCTGGTGTGCAGGGCCATGTGTGCT
ATGATGAGCTTTGAGAAAGGCCAGGGCGTGCTCATTGGGAATTGGACTGGGGACTATGAAGGT
GGCACAGCCCCATACAAGTGGACAGGCAGTGCCCCGATCCTGCAGCAGTACTACAACACGAAG
CAGGCTGTGTGCTTTGGCCAGTGCTGGGTGTTTGCTGGGATCCTGACTACAGTGCTGAGAGCGT
TGGGCATCCCAGCACGCAGTGTGACAGGCTTCGATTCAGCTCACGACACAGAAAGGAACCTCA
CGGTGGACACCTATGTGAATGAGAATGGCAAGAAAATCACCAGTATGACCCACGACTCTGTCT
GGAATTTCCATGTGTGGACGGATGCCTGGATGAAGCGACCGGATCTGCCCAAGGGCTACGACG
GCTGGCAGGCTGTGGACGCAACGCCGCAGGAGCGAAGCCAGGGTGTCTTCTGCTGTGGGCCAT
CACCACTGACCGCCATCCGCAAAGGTGACATCTTTATTGTCTATGACACCAGATTCGTCTTCTC
AGAAGTGAATGGTGACAGGCTCATCTGGTTGGTGAAGATGGTGAATGGGCAGGAGGAGTTACA
CGTAATTTCAATGGAGACCACAAGCATCGGGAAAAACATCAGCACCAAGGCAGTGGGCCAAG
ACAGGCGGAGAGATATCACCTATGAGTACAAGTATCCAGAAGGCTCCTCTGAGGAGAGGCAG
GTCATGGATCATGCCTTCCTCCTTCTCAGTTCTGAGAGGGAGCACAGACGACCTGTAAAAGAG
AACTTTCTTCACATGTCGGTACAATCAGATGATGTGCTGCTGGGAAACTCTGTTAATTTCACCG
TGATTCTTAAAAGGAAGACCGCTGCCCTACAGAATGTCAACATCTTGGGCTCCTTTGAACTACA
GTTGTACACTGGCAAGAAGATGGCAAAACTGTGTGACCTCAATAAGACCTCGCAGATCCAAGG
TCAAGTATCAGAAGTGACTCTGACCTTGGACTCCAAGACCTACATCAACAGCCTGGCTATATTA
GATGATGAGCCAGTTATCAGAGGTTTCATCATTGCGGAAATTGTGGAGTCTAAGGAAATCATG
GCCTCTGAAGTATTCACGTCTTTCCAGTACCCTGAGTTCTCTATAGAGTTGCCTAACACAGGCA
GAATTGGCCAGCTACTTGTCTGCAATTGTATCTTCAAGAATACCCTGGCCATCCCTTTGACTGA
CGTCAAGTTCTCTTTGGAAAGCCTGGGCATCTCCTCACTACAGACCTCTGACCATGGGACGGTG
CAGCCTGGTGAGACCATCCAATCCCAAATAAAATGCACCCCAATAAAAACTGGACCCAAGAAA
TTTATCGTCAAGTTAAGTTCCAAACAAGTGAAAGAGATTAATGCTCAGAAGATTGTTCTCATCA
CCAAGTAGCCTTGTCTGATGCTGTGGAGCCTTAGTTGAGATTTCAGCATTTCCTACCTTGTGCTT
AGCTTTCAGATTATGGATGATTAAATTTGATGACTTATATGAGGGCAGATTCAAGAGCCAGCA
GGTCAAAAAGGCCAACACAACCATAAGCAGCCAGACCCACAAGGCCAGGTCCTGTGCTATCAC
AGGGTCACCTCTTTTACAGTTAGAAACACCAGCCGAGGCCACAGAATCCCATCCCTTTCCTGAG
TCATGGCCTCAAAAATCAGGGCCACCATTGTCTCAATTCAAATCCATAGATTTCGAAGCCACAG
AGTCTCTCCCTGGAGCAGCAGACTATGGGCAGCCCAGTGCTGCCACCTGCTGACGACCCTTGA
GAAGCTGCCATATCTTCAGGCCATGGGTTCACCAGCCCTGAAGGCACCTGTCAACTGGAGTGCT
CTCTCAGCACTGGGATGGGCCTGATAGAAGTGCATTCTCCTCCTATTGCCTCCATTCTCCTCTCT
CTATCCCTGAAATCCAGGAAGTCCCTCTCCTGGTGCTCCAAGCAGTTTGAAGCCCAATCTGCAA
GGACATTTCTCAAGGGCCATGTGGTTTTGCAGACAACCCTGTCCTCAGGCCTGAACTCACCATA
GAGACCCATGTCAGCAAACGGTGACCAGCAAATCCTCTTCCCTTATTCTAAAGCTGCCCCTTGG
GAGACTCCAGGGAGAAGGCATTGCTTCCTCCCTGGTGTGAACTCTTTCTTTGGTATTCCATCCA
CTATCCTGGCAACTCAAGGCTGCTTCTGTTAACTGAAGCCTGCTCCTTCTTGTTCTGCCCTCCAG
AGATTTGCTCAAATGATCAATAAGCTTTAAATTAAACTCTACTTCAAGAAAAAAAAACCG

Figure 116A
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MMDASKELQVLHIDFLNQDNAVSHHTWEFQTSSPVFRRGQVFHLRLVLNQPLQSYHQLKLEFSTG

PNPSIAKHTLVVLDPRTPSDHYNWQATLQNESGKEVTVAVTSSPNAILGKYQLNVKTGNHILKSEE

NILYLLFNPWCKEDMVFMPDEDERKEYILNDTGCHYVGAARSIKCKPWNFGQFEKNVLDCCISLLT
ESSLKPTDRRDPVLVCRAMCAMMSFEKGQGVLIGNWTGDYEGGTAPYKWTGSAPILQQYYNTKQ
AVCFGQCWVFAGILTTVLRALGIPARSVTGFDSAHDTERNLTVDTYVNENGEKITSMTHDSVWNF

HVWTDAWMKRPDLPKGYDGWQAVDATPQERSQGVFCCGPSPLTAIRKGDIFIVYDTRFVFSEVNG
DRLIWLVKMVNGQEELHVISMETTSIGKNISTKAVGQDRRRDITYEYKYPEGSSEERQVMDHAFLL
LSSEREHRRPVKENFLHMSVQSDDVLLGNSVNFTVILKRKTAALQNVNILGSFELQLYTGKKMAKL
CDLNKTSQIQGQVSEVTLTLDSKTYINSLAILDDEPVIRGFIIAEIVESKEIMASEVFTSFQYPEFSIELP
NTGRIGQLLVCNCIFKNTLAIPLTDVKFSLESLGISSLQTSDHGTVQPGETIQSQIKCTPIKTGPKKFIV

KLSSKQVKEINAQKIVLITK

Figure 116B
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AGTGAACACCACGAGCTAGCGTGTCTACTTCACAGGCCAGGTCGTCAACTCAACTGTCAA
GGTGTCCATTGTACCAGCTGGGCCATGGATCCCTCCCGCCTGAAATCTGACTCCACCTGC
CAAGAGTCTGAGCCTGCAGGCCTAGATTTCGACTCTGCTGGCCAAGATTATTTCTCTGCA
GCCCAATAATTCGACTCTTTCTACCAAGAATTGGACCTGGACTCTCTTAACGAAGATCTT
CTTTCCCAGTCCATGCCACATGCCAGGACAGAGACCTCTGTGGGCACATATGAATCCCAC
TCGACTTCTGAACTGGAGGATCTGACAGAGCCCGAGCAAAGAGAGCTCAAAACCAAACTC
ACTAAATTGGAGGCTGAAATTGTAACCCTACGCCACGTACTAGCAGCCAAAGAGAGACGC
TGTGGGGAACTCAAGAGGAAGTTAGGCCTCACCGCCTTGGTAGGGCTGAGACAGAATCTG
TCCAAGAGCTGGCTTGATGTTCAGGTCTCCAACACCTATGTGAAACAGAAGACATCAGCT
GCTCTGTCCACCATGGGCACTCTCATCTGCAGGAAGCTTGGAGGCGTGAAGAAGTCGGCC
ACATTCAGATCTTTTGAAGGAAACCCTAAAGGAGAAGGAAGCAGAATATAACCCTCTGGA
GAGCTCAAGACAGTAGGAACCTGGACGGTGCTTGTTTGAATTTTCTGATATCTGATTTTC
ACACGAATATACTTITTTGTTTGTTTTCCTTTTCCATTTTCAAAATGCCAAGATCTGGGAG
CCTCTTTCACTCCTCTAGACACACTGCCTGAGATAGAAGTTTGCATCTTATTGGCTGTGG
GCAGAGACTAGGACCCTTATGGGTACATTTCAGTAATCTCTCACTGCCTAAAATGGTAAT
CCCTCCAGCCTAAGAGGATGATTCTGTTTTGTTGACTCTTGAATGCTCCCCCAACATTCC
TTTGGTTTTCCTATAAGCAAAACCAAATACCACTATAAATACAAAAGCATCTGGTAAACT
GTAAAGTTACTCATGTATCCCAACCCTCCACAGATTTCTGAAGACAAAGTTTTGCTTGGA
TTAAAACAAGATGTTTTACTATTTTGCATGTTCGATTTTTAATTTGTTGTGTTTATCAAC
CAAAATGGCTTTGTATGCTGGAGAACAAGAGG

Figure 117A

MPHARTETSYGTYESHSTSELEDLTEPEQRELKTKLTKLEAEIVTLRHVLAAKERRCGELKRKLGLT
ALVGLRQNLSKSWLDVQVSNTYVKQKTSAALSTMGTLICRKLGGVKKSATLRSFEGNPKGEGSRI

Figure 1178
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AGTTCATCCTGAGCCAGCTGCTGAGGCGGCCGGCTGGGGCTGGGGCGGCTGTGGCGGCGCC
TGGCAGGCTCCGCCAGCCCCCTGGGAGCGGGGGATGGGCTCCGGGCGCGGAGAAACTCCC
TCAACATCCATCTCCATCTTCCCATTCACTGGAGGGCAAGACAAAAGCGGAGTGGAGACT
TGGCAGCGGCGCCCGGCAGCTACTCAGCTGCCCGTGGCACGCATGGCTCGCCGAGGAGGG
GCCGCCTCCCGCGCGCCCTCCCTTCTGCCACCCTTCGCCCCCGCTCCCCGCAGCTCCGCT
CGCCTGCTTGGCTCCGGCCCTGGCGGCGTCTGGGCCGGGGTGCGCGAGGAGCGGGTGGCC
GCGTGTCCTTGGAGCGCTGGCCTTCAGGCGCCCCCGGCAGTCCCGCTAAGCAGAGCGCAT
CCCGGCGGCGGCGGCGGLGGCGGCGCCTCCCAGCLCGCGCTCCCAGCCTCAGGGCCGCTTG
GGTACTTGCTCTCCAGCCCGGCCCACGCTCCTAGCCGCTTTCCAGCGTCTCTTGGGGCCC
CTTGGCGTTTCTCCTCCCTACCAACCTTCTGAACAAAGTTGCTGGAAGAACCAACCTGGT
CGCCGGGCTTTGCCCGGCGAAGCTGGCAAATTCCGGGCAACAGAGGGTCGATGGGGTAGG
AGGAAGGAGAAGCGAGAAGTCGCTGCCAGGCATTTACTGCAATGTGCCCGGGGCGGGCGC
CAGCTGGGCGCCGTCTCTTTTTGGTGGTGAGTTCTGTGCTGGAAGAGCGTCCTCAGCAGG
GCAGGGCTCCACCAGGAGGCTTCGGTGGTGACCCCAGGGCAGGCAGTGCGTTGCGTCTAT
AAATTTAAATAGAGATGGCGAGGGTAGCCTTGGAAATTCTTAAATCAGGGTTCACCACTA
GTCAGGTGAACAGGATGACTTCTCAATTTAACACCACTTGATCCTGGGTAGTAGCTTACA
ACTTCATGGGAACTGCCACTGCAACTCTGCACGTCCAGGAGGGACTTTCAAGCAGCTCTG
GAGAGAAATGGCGGGTTATCAAGAACCTGTTCAATATTAAATAGAGCCCATTATTCTGGG
CTTTGAATTCCATAATGCTCCCAAATGGATCAGCAGATTAATGAACTATTCATGCGTTTC
TTGGCAGAGGATGGCTTTTTTCCCCTAGCATGTATCACAGATCACACTTGCTTGATGAAA
CTGGAAAATTGCATTGCTCATCCCATGAATGCTTTGCATTAACTTAAACACAACTTTTAC
ATATCAAGACACACTGTCCCATTGATGCAGTTACACAAGAACACATCATTAGGTTGTATC
CCTCAATGCTATCTTTTAATCTGACTCTGCATGTGTGACAGAAATTAATTGCCACTTTCA
TCAGTGTAGACAACCAATCTGGGTAATGCAATGTGAACAAGTTTTTGAAAAAGAAGAAAA
AGTTTAGGGACCAAATTACCCATTCTCTTTTTCTTCAGATTTTCTAAAAATCAGATTTCA
AGTTCGTTTTCTAAATTGGGAATTGTTGAAAATAGAGTGAGCTCCTCCCCAGTACCTGGT
AATAAACCAACAATCATTATAGAACGTTTATAATGGTAAATTAGATTATATGTGTAATGT
GCTTAGCAGAGTGTCTTTGTGCATATCGAGCACCTAACATTGTTATACCGAGAACAGTAA
GATGATATATGTCCACACTGAGTGTTCATCTCAAGACCTTGATTTACAAAATAGAAGCTA
CCGGTTTAAATCACCTTTATTTAAATTTCCTAAAAGATATTTGGTATCTTTAGAGAATGA
AGCCCCTTCTGAAGACAGGAAGAAAGTCAATAATATTTTGTGCAATAAAGGTTTGAATTT
GTCAGGTTTTTGTTTTTTTTTTTTITCCCTACAGTGTAGCAATAAAAATCACATGTCAGTT
CAGACAGCAGCAGGAATAGCTGACTGGTAAGTTATTATTCTTCCATGCTTGCTACTTCCA
AAATACGTTTGTGAACTTCTTTCAAGGCTTAAATGAAGATTAAATCAAAATAAAGATACA
ATACTTCAATT

Figure 118
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CGCCTCCTCCTCCACCAGCACCACTCCCTCCGGGGCACCCCGGTCCCTGCAGAGTCCCTGGCCGGCGCCG
CCTCCGCTGCGGCCCCCTGAATCCCGAGCCTGCCTCGCCCAAGCTGGTAGGACAGAAGGACAGACAGATT
CCTCTAGCCTAGCGCTCCGCCGCTCGCTGCCTTACGCGGCCCCGCGTCGGGAGAACTGGGATCGCCCCAAG
AGCACCGCGAGGGGTCATCTCAGGCTGGCTGCATGCCTCAGCTGAAGATCCCAGCTCCTGTCAATGCCAC
CTCTCTGCTTGACTGTCTCCTTCCAGATTCGAGCAGGTATGAGCTGGGAAGAATGAAGGCAGGGCATGCC
CGTGTGCCAGCTCTGCACAGCTGGATAGCTGAGGAAAGATGTGGAGGAGAAGCCGGGGATTGTGTGGAA
GTCTAAGGGTGTTGTTTGCCCTTTGGGTTCCAGAAGATGCATGCCAGGACCCTGGGTGGCACTGCCAGGA
AGCAACAGAGAGGAGATAAAACTCACAGCAGACAGACTTGCCTTAACAACAACTCCCTTGAATTAAAAC
ACGCTTTTCAAGAAAACAAATTATCAGTTCGATCAGCAAACAGCAGAGAAGTTTCTCTCATAATGGCAAA
GAAGGGCCGGGTTGCTGACCAGTGAAAGAGCTTCAGAAAAGGAGAGGGGAGATGAGATGGCCAGAAGG
AGCAAGAGCACCGTACATCCCTGGACAACCTCATTCTAATGGGTCAGGGGCTGGGACGTGCATTTTGGAG
TGCAGGAGAAGTGGCAACTCACAAATGCTAGATTTTCTTCTAGAGATGACCAAGCTGTAGTTCTTAAAGC
AGTGGCACTAGGGCAGAAAACTCTCACACTTTGATGTGCACACACAGCCCCTGGGGATCTTGTTGACATG
TAGATTCTGATTCCGTAAGTCGGGCTGAGATTCTGCATTTCCAACAAGCTCCTAGATGAGGTCCATTTTGC
TGGTCCATGAAACACACTTAGAATAAGTAGCAAGGTATAGGAGGATACTGACTTTGCTCAGTGATGCTTG
GGCTTCCGTCCAAACTAAAATAAAACAAAAGCAGACATAAATGGCCCAATTCAACAGCCTGAGAAGTTT
GGTGATAATGACCCAAGCCCTGGCCTGGTGACCAAGTGGCTGCTCAGAGAGCTCTATCTCCAAACTCCTT
CCCTTCCTGCCTCCCCTCCAAGAGTGAGTAATGTGCCAGAGTTCATTGGGGTCTGCTGTCCCCAGGGAAA
GGTGGCCCAGTTGCCAAGTGCAAGTGTATAGAACGGCTTACCTGTGCAAAGCTATCAGCCCTGGACCTAT
GGGCCTAGAAACATTACTTGCCACTCACTCACTCACTATCATTCATTCATTTCTGCAACAAACACTTCCTG
AGCATATGCTATACACCAGGCCCTGAGCTCAGCTCTGGGGATACAGGATGAATGGCAGATTGTGCCATCA
GGAAGCCGACTGCACAGTCAGCCCGCTGGAGCACATATGAAAAACAATACGGATGTTTTGATTTATTATC
ATATTGATCATTATGATGGTAGCGTATACTTTTGGAAGGCTTGCCATACATTAGGCATTGTGCTAAGCACA
TTATATGGTTAATCTCATCAATCTTCACAACCTATGTGGCAGGTACTATTATTAAACCCACTTCAAAGAGG
AGGGAACTGAACCTCAGAGAGGGTAAGTGACTTGCACAAGGACACAAGCTAGTGAGGAGAGGAACTGA
GAGGAATGGCCAGACAGGCCATCAGCCTCTGTCCCCACATGCTGGGTCTGAGTGTCTGACGGTGGACACA
TTCCCTTCCTGGAGGGAGAGCTCCTAGGGAGCTGATGGCAGCACTGAGTCTGGAATGTGATGGGAGTGCA
TTAGATGACGTGGGTGATCTGATGAGTACAGAGGCGTCACACTGCAATGACTTCATGCACATATCTCCCC
TTGAATGCACAGAGATTCAGCAGAGGCCAGGAGCTCAAGTTTCTGGCCCAGTGTCCCCCTCTTCCCCTGG
GGAAAGCCAGGGACACACTGCCTGGCTTTGCTACACCTTTCTAGGCAAAGGCAGTATGCTCTCCCTCTCC
TTGGCCTCCCTGGCTGTCCACACATCCACACCCACTCACACACACATGCACATGATCATACACATTACAC
AAGCCCACATGCCCACAGACATGCTCACACTCACACTCACATGCATACACTGCCATACACAACACACATA
CATACATTCACACACACTTGCACACACACACACACACACAGTTCTGATGGCCAATCTTTTGGGGCTATGT
TGACACTGTGAAGCAGGTGAAACAAAGTCTTTGCCACTCCCTGCTTTGGGCCTATTATGTTTGTTTTATAG
TTTAACTCTCAAAAGACAACTTTATTTTCCAAAATTATTCAGGTTCCCAGCCAGGTGCAGTGGCTCACACC
TGTAATCCCAGTACTTTGGGAGGCCAAGGCGGGCAGATCACCTGAGGTCAGGAGTTTGAGACCAGCTTG
GCCAACATGGTGAAACCCAGTCTCTACTAAAAATACAAAAATTAGCCAGACATGGTGGCACACACATGT
AATCCCAGCTATTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCGGAGGTTGCAGTGGGC
CAAGATCGTGCCACTGCACTCCAGCCTGGGCAACAGAGCAAGACTCCATCTCAAAAAACAAAAACAAAA
TCATTCAGGTTCTGTAGGGGACCCTCACTGTGTCCTGGATTCCATTCCACTTTTAAAGTCCCAAACAGCTT
GTATGGCCACTTCCCTTGACACCCAAACCAGATAGGAGTCTTAAATGACACAGAGTATTGATGGTTTCTT
TAAAAGGAAATCCACTCTCAATGGGAAGCTGGATAACTTCGCATCCAGATTTCATCCATCTTGGGCTTTG
GTGGCTGCTGTTTGTTTTTGTGCAGGAGAATCTCTCCCAGCCAACGTCGATTTCACTAACACAGTGGTTAA
CCTTTGCTCTCTACTCCTGCATCAATCTTCCGCCTACCGCATGTTGAGCCATGCTGCTTTCTGGCATTCCTT
TTGGATTTTCAGTTTACTACCCAACTACCAGTCCTAATAACATCAGATAAAAGGGCTTCCGCTGTGCTGCA
CTTGTTTTCAAAAACTATAAATGCCATCGACCCAGAGTTAAGTCCAGCCTCAGAGAGACAGAATATAAAT
ACCCAAGTGGCCCTGGGCCACTGAGTTCCTCAGACATTATGTGCTATGGGAGTTCCAGAAAGGGGGATTG
CCTGGTTTTGAGTGCAGAAGGCTTCCTGGAGGAGGCGAGATTTCTGATGGGCCTCTGTTATGAGCTAAAT
TGAGTCCACCCCAAAATTCAGATGTTCAAATCCTAACCTGTAGTACCTAAGCATGTGGCCTTATTTGGAA
GCAGAAGCATAACAGAGGTAATTCGTTAAGATGAGGTCACAGTGGAAGAGGGTGGACCCCAATCTGATA
CAACTCGTGTCCTTATAAAAAGCAGAAATTTGAAGACAGACACACAAGAAGATGAAG
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CCCGCATCTCCTGCACATCTCCACCCCTGCGCAGGAGGAGATCCCCAGGCTGCTCTCTCCATCTCTCCTAC
AGCTCCCTGCAAACGAGGGGGAAGCTGCTCGAGAGTCCCTATCACTGCTGGCCTTTTAATGTTGTATGCAA
GGAGGAAGAGGGCGAGGGATAACTTGGTGCTGGACAACTGACCTGCGGCCCGAAGGGCCTCTGGGGAG
GGGGTGCAAAAGAGGAGCGGCTGGGCTGGGGGACTCCATGCGGGGGCGATGGACAGGGCGGCGCTCCT
GGGACTGGCCCGCTTGTGCGCGCTGTGGGCAGCCCTGCTCGTGCTGTTCCCCTACGGAGCCCAAGGAAAC
TGGATGTGGTTGGGCATTGCCTCCTTCGGGGTTCCAGAGAAGCTGGGCTGCGCCAATTTGCCGCTGAACA
GCCGCCAGAAGGAGCTGTGCAAGAGGAAACCGTACCTGCTGCCGAGCATCCGAGAGGGCGCCCGGCTGG
GCATTCAGGAGTGCGGGAGCCAGTTCAGACACGAGAGATGGAACTGCATGATCACCGCCGCCGCCACTA
CCGCCCCGATGGGCGCCAGCCCCCTCTTTGGCTACGAGCTGAGCAGCGGCACCAAAGAGACAGCATTTAT
TTATGCTGTGATGGCTGCAGGCCTGGTGCATTCTGTGACCAGGTCATGCAGTGCAGGCAACATGACAGAG
TGTTCCTGTGACACCACCTTGCAGAACGGCGGCTCAGCAAGTGAAGGCTGGCACTGGGGGGGCTGCTCCG
ATGATGTCCAGTATGGCATGTGGTTCAGCAGAAAGTTCCTAGATTTCCCCATCGGAAACACCACGGGCAA
AGAAAACAAAGTACTATTAGCAATGAACCTACATAACAATGAAGCTGGAAGGCAGGCTGTCGCCAAGTT
GATGTCAGTAGACTGCCGCTGCCACGGAGTTTCCGGCTCCTGTGCTGTGAAAACATGCTGGAAAACCATG
TCTTCTTTTGAAAAGATTGGCCATTTGTTGAAGGATAAATATGAAAACAGTATCCAGATATCAGACAAAA
CAAAGAGGAAAATGCGCAGGAGAGAAAAAGATCAGAGGAAAATACCAATCCATAAGGATGATCTGCTC
TATGTTAATAAGTCTCCCAACTACTGTGTAGAAGATAAGAAACTGGGAATCCCAGGGACACAAGGCAGA
GAATGCAACCGTACATCAGAGGGTGCAGATGGCTGCAACCTCCTCTGCTGTGGCCGAGGTTACAACACCC
ATGTGGTCAGGCACGTGGAGAGGTGTGAGTGTAAGTTCATCTGGTGCTGCTATGTCCGTTGCAGGAGGTG
TGAAAGCATGACTGATGTCCACACTTGCAAGTAACCACTCCATCCAGCCTTGGGCAAGATGCCTCAGCAA
TATACAATGGCATTGCAACCAGAGAGGTGCCCATCCCTGTGCAGCGCTAGTAAAGTTGACTCTTGCAGTG
GAATCCCTAGAACCTTGGACCTGAGAGTTTCCCTTACCTGATCGACATATTTTCCTTTATCTGATCAACCC
ATCAATCATGTGGATTTCTTGGGATTCTAATGTTGAAAAGGTTTATATTCACCTTTTGATGATTTGGGGAA
TATATATTGACATACAAGGAAGATAATCTGTTTCCTAAGCAAGAAATAACAGGAAAGATCCCTTATGCCA
GGAGGCCTGCCATACTCAGGATAAGATCCTTGAATATGGAACTTAGTTACAGGACTCAATAATGGTGGGT
GAACATTAGTCATTTTTAAAAGACACCTCTTATAGCAATAAGGAGACATTAACATGAATCTCATTTATTCT
CTCAGTATTTTAACTGAAGAAATTATACTGTTTGTGTGTGGATAGAAGATGTTGAAAAGTTAACATAAGC
ATTGGGTGCTGACTTACCCTTTCATGTACTTCCAAAGAAAGGTAATCAAAAAGAATCTTCTTAAGTGATA
TAATATCCCTAAAAAAATGATCATTACAGATGTTTAGTGACAAAGAATCAATATGTAAAAAGTATAATGA
ATGATTTAGATTTTAAGTGCCTTTTCACTGGGAGAATCTGGAAAAACCTCCATAAGGTATATAGCAATCTT
TGATCTTTAGATTCATACTTTTATCACAGATCAGTTTCAACTGTTAAAAACCCACCTCTGAGATACTGGGG
GGAGGATCCTGAAACATGCGGGAAAAGGAGAGGTAAACAGTGGAGGTAAAAATATAATTTCATACATTG
TAAAGAAAAGCACCCTTTAAATGTGTAAAGACAGTGTTTTGTAAAGAATTTTGTTTAAAAAGTTTCTATTT
TGTAAATACAGTACTTAAGTTATATGATTTATATTAAAACATTTATTGACAAAGCCTAAGAGCTAAGGCA
GTAAAATTATCTCATAAATAATATTAGCTTATTTTTTTTCATACTATTAATGCTATTTTTTTGGACATCGAA
GAGAATTTAACTTAGCAGTTAGTTATATGGATGTGTATTTCTTGCTAAAATGACAGTTTTATATGTTATAG
ATTAAAATATGTTGCAAAATATCAAAAATTTGTGTTATTTCAGCAGTAAGATTAATTGAATTCTCTTTTCA
CATTAGTTATGCTTAACTCATAAGGTTATTATAATAAATTATATTAGTAAAAGTCTTAACTGGAAAAAAG
AATCTAAATCAGAATAGTGATCAATTTGTGGATTTIGATATCCTGGATATTTATTATATTTTATGTAATGCT
GCATTTCTATTTGAATGTTAAGTGGTCTTTCTTGTTTTTAATATTCATGCATGTATATTCATCATATTTTAC
AAGGTTCCTGGTAAAAATTACAGGGCTCTATTTAAGGATGTATTTTAATGTAAATGCTTATGTTTTTTATG
AATTGTTAAATATTTCAGTATTATATAGAAAAAAATAGATTTTTAAAATTCAGAATGGACAAAGAGAATA
TTCATTTTCTTATTAATAAGATAAAGAAATGTTTCCCTGCCCCACAGTCTTCATTCTATTTCTCTTTAATIT
TATTCACTGAGGCAGAGAAACAATTTTTGAAAAAGAGCAAACCCATGGAAAATGTCTCAGATCTAATATT
AAAATCAAGACTAAGCATTTAACTGTGAAAAAAAAAAAAAAAAAAA

Figure 120A
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MDRAALLGLARLCALWAALLVLFPYGAQGNWMWLGIASFGVPEKLGCANLPLNSRQKELCKRKP
YLLPSIREGARLGIQECGSQFRHERWNCMITAAATTAPMGASPLFGYELSSGTKETAFIYAVMAAGL
VHSYTRSCSAGNMTECSCDTTLQNGGSASEGWHWGGCSDDVQYGMWFSRKFLDFPIGNTTGKEN
KVLLAMNLHNNEAGRQAVAKLMSVDCRCHGVSGSCAVKTCWKTMSSFEKIGHLLKDKYENSIQIS
DKTKRKMRRREKDQRKIPIHKDDLLY VNKSPNYCVEDKKLGIPGTQGRECNRTSEGADGCNLLCC
GRGYNTHVVRHVERCECKFIWCCYVRCRRCESMTDVHTCK

Figure 120B
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CCAGTTTCCACTTTTGAGAAGCAGGATGTTGAATGTGAGTAATGACACAACAGGCCTATAAAA
TGCGGACTAACCCTCGGATGACTCATCCGGTACAATGCAGCTACTATTTGTCAAGGAGACTGA
ACTCATACTATGGGGGAAACCACTTCTCAGGCAGCCAGCTGGTTCTCAGGTCAGCAAGAGACG
ATCCATTTTTATCGGAAGCTTTATAGTAGCAATAATGCTAATACCCAGCACTCGGGCTCCACAA
TGTAGAGGAAATGGCATCGCCTGGCAGTGACAGCTATATTGTGCGTGTCAAGGCTGTGGTTAT
GACCAGAGATGACTCCAGCGGGGGATGGTTCCCACAGGAAGGAGGCGGGATCAGTCGCGTCG
GGGTCTGTAAGGTCATGCACCCCGAAGGCAATGGACGAAGCGGCTTTCTCATCCATGGTGAAC
GACAGAAAGACAAACTGGTGGTATTGGAATGCTATGTAAGAAAGGACTTGGTCTACACCAAAG
CCAATCCAACGTTTCATCACTGGAAGGTCGATAATAGGAAGTTTGGACTTACTTTCCAAAGCCC
TGCTGATGCCCGAGCCTTTGACAGGGGAGTAAGGAAAGCAATCGAAGACCTTATAGAAGGTTC
AACAACGTCATCTTCCACCATCCATAATGAAGCTGAGCTTGGCGATGATGACGTTTTTACAACA
GCTACAGACAGTTCTTCTAATTCCTCTCAGAAGAGAGAGCAACCTACTCGGACAATCTCCTCTC
CCACATCCTGTGAGCACCGGAGGATTTATACCCTGGGCCACCTCCACGACTCATACCCCACAGA
CCACTATCACCTCGATCAGCCGATGCCAAGGCCCTACCGCCAGGTGAGCTTCCCGGACGACGA
CGAGGAGATCGTGCGCATCAACCCCCGGGAGAAGATCTGGATGACGGGGTACGAGGATTACC
GGCACGCACCCGTCAGGGGCAAGTACCCGGACCCCTCGGAGGACGCGGACTCCTCCTACGTGC
GCTTCGCCAAGGGCGAGGTCCCCAAGCATGACTACAACTACCCCTACGTGGACTCCTCAGACTT
TGGCCTAGGCGAGGACCCCAAAGGCCGCGGGGGCAGCGTGATCAAGACGCAGCCCTCCCGGG
GCAAGTCGCGGCGGCGGAAGGAGGACGGAGAGCGCTCGCGGTGCGTGTACTGCAGGGACATG
TTCAACCACGAGGAGAACCGCCGGGGCCACTGCCAGGACGCGCCCGACTCCGTGAGAACTTGC
ATCCGCCGGGTGAGCTGCATGTGGTGCGCGGACAGCATGCTCTATCACTGTATGTCGGACCCCG
AGGGAGACTATACAGACCCTTGCTCGTGCGATACTAGCGACGAGAAGTTTTGCCTCCGGTGGA
TGGCTCTTATTGCCTTGTCTTTCCTGGCCCCCTGTATGTGCTGTTACCTGCCCCTTCGGGCCTGCT.
ACCACTGCGGAGTGATGTGCAGGTGCTGTGGCGGGAAGCACAAAGCGGCCGCGTGACTCAGTT
TCCCTCCCTTCTCCCTCCATCCGCAGCCACAGGGGAACTCGTCTCTTACATACTCTCATCTTCTC
CCCCGCTCCCTTCCACTCCAAGGAGCGAGGAGGGCAAGCGGCCTCCCAGCTCCCTGGTACCTC
GAGGCACCATTCCAGCCAGGGACGCTGCCGGGTAGACTCTCCACTCCCCCTGCCGCCCACACT
GCAGCAGCCACATCCATACACACACGCTCGCACAGTGTTCTGAGGAAGGAACCTTCGCCACAG
ACTCCTGTACTATTAACAATCTGTAACCAAGCTAACTGTCTCATCCATGTGTTGATTTCCTGTTT
CCTCCTCCCCCGCCTCTTCCAGTTCAAAGGAGTCTGCAATTGGAACTGCTGATTTTCGGTGGGTT
TTGTAGTTGATVHTCCAAGAGCGTCGAAGACTCTCTTTCTCTTGGTTCACCTTGCCTGTCGCTA
GCAAGCATCTGGTTCAGCGGAAATGGGATGTGAGAATGATGAAACCCGACAGAAGTATCTCAG
CCTGCAGTCAGTTATTATGTATAGGAGGTGAGCTAGTTAACAAACTTGTACCACAAAACAATAT
CGCTTTAACTTTTCTAAAGCCAAATTTCCCATGTAAGCTGCAGTTTCTATCTTTAGCCCATCATC
ATTTTCTGCCCCCCCAAAATCTGTTGAAATGATTCACTGATGCAAAACATTCACCCGTAATAGA
CTGAGAATTGAGCCTTAACTTCAGATTAACTTGTGAGAATCAGGAAAATTCCTTCAACTGCATT
GCATCCTCTTGGACCAGGGCTAGAATGGGGATTTCAGGTTTCTATGAGCCTCCCCATTACCCCT
AAAGTAGAACATTTTTTAAATTGTGTTGCCACCACTTCTAAAAATTTAGCAATATTAGAATAGG
ATACTAGTGAAGTAAGAAATTTTGCTTGTTGTTTTGCAAACCAAATAGTTTCCTCAAACACAAA
TCAGTGTTCCCACGAACAAGTTCCAGTTGAGAAACACTAAGGTTATGGTGAATAAAACCATAG
GGAGCTTCTTCCCCCCAACCCCTGGCTATTTTATATTAATGGGGAGAGGGGATTTTTAAATGTC
ATAAATTTGAAGAGTGGTGGGTTGCATTTTCTTCATGGGTTTATGTTTTCGTTTCATTTTGGACT
CAATTTCACATCACCAAATTCCTCATTTATACTTGGGGAAAAAACAAGGCCATATGTAAAAACC
CTTCCAATGCCTAAGTGTCTTTCTCCTGCAACTCCAAACCCAGACTCGCCACTTTGGGTGCACA
GGTGGTTAGGTCAGCCAACTGGTTCTGCCTGTCGCCTTGCCACGGAGGAGGCTTCTAATTAGCT
GGAAAAGAGTATTTTTCTAATACGTTGCAAGGATTAGCCAAATCTTCTTA

Figure 121A
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TTGAAGAAAGAAGAAAAGTGAAGAGTGGTTACCTATACCTAGCATAGTACAATCAGAACCTCG
TGGAGACCACCGGGGACAGGCTTGCGGACGCCGGCTGTTCTTCCCGCCACGATCTTTCTGTGGT
AGCGGCCAGCAGAAGACATGGCCTGCTCCCCACTCCCTTTCCCCACTCCTTCTTTATTGCACAC
AGGACACCAGTCTTCAAGGAAAGGGACTTTTTTCCAGTCTGCCAATCATATTGGGAAAGTGCTA
GCTGTGCTCACCTTCATGGGGCTGTTTCCAGCTCGTCCACAAGCTCATCGATTTTCTTTAGTAGA
TTACCGGTGTAAATACCCAGTGTGCTTATGAGTCAGTTAGTAGACGTCTTCATTCATTGGAGTA
ACTGGTTTAGGCTTTCCAGTTTGGAAAAGGAGCAGAGAGCTGTCCATCTGGATTGATGGAAGA
AAAGAGAACCTCATCCATGCCTGGAGAACATCTAGAAAACCTTCAGCCAGCCTCCAGTGCTGT
CGAGAGACCACCTTCCCCCGACCCGGAGGCACTTCCTTGGGGTCTTTCTCTAGGGTCTCTTCTCT
ACAAAGCACAACACTAATGTTCGTTTCCTTAGACCTCAGTTCAAGTGCCCCTATTTATTTCAAT
AAGAACGCACATATCCCAGCTGTTTTTTGTTTGTCACCTCTATTTAGTTGTTACCTGTTTCTCTCT
TCTTTCACCCCTTGTCCTTTTCCACCCTTTTAAGAGTTACGCTAGCAGATCTTACTCCACGTATA
CTTTTTGGTTTGTGAAGGCATCGGTTAAGGGCACAAAGACAGCCATGGGGACATTTATGTAAAT
ACGTCTCTAATTGCCACACTGCAGCTGAACAGTGTGTAGTATTTTCCCAGTCAGCTTTGCCATA
CTGACGTCAATCATTTGAGAGAAATTATTCAGATTTTATTTTTGTATCTGTGGTAACAAAACATT
AACCAAAAGATTTTCTGTCCAGAAGCCTCCCCGACCCCCCAAGCTATTTGCTCACATTAACAAA
TTAAAGTGCCTGAAGCATAATTCATTCTTTACCTGTATACTAAAAACCCTGTTGTATTGATTTTT
TTATAATAAGCCTTTTTACCTCTGTGTAAAAAATATATATACAAGTGTATGATGTACATTTTAGT
TCTTAACTTTTTTTTATGGTTTCTAATATGTATGACCAATGTAGCCATTGCTTTAAAATGTACCG
TGTAAATATAAACACATCCTATCAGAAAAGAAAAAATCNAGAACGAA

Figure 121A (continued)

183/197

SUBSTITUTE SHEET (RULE 26)



WO 2009/073565 PCT/US2008/085045

| atgaccgaag aaacacaccc agacgatgac agclatatig tgcgigtcaa ggetgtgptt
61 atgaccagag atgactccag cgggggatgg ttcccacagg aaggaggegg gatcagtege
121 gtegpgglct gtaaggicat gecaccccgaa ggeaatggac gaageggcett tetcatceat
181 ggtgaacgac agaaagacaa aciggtggta tiggaatgcet atgtaagaaa ggactiggte
241 tacaccaaag ccaatccaac glitcatcac tggaaggtcg ataataggaa gtttggactt
301 actttccaaa geectgetga tgecegagec titgacaggg gagtaaggaa agcaatcgaa
361 gaccttatag aaggttcaac aacgteatct tccaccatec ataatgaage tgagettgge
421 patgatgacg tttttacaac agctacagac agttcttcta aticctcica gaagagagag
481 caacctactc ggacaaltcte cicteccaca tectglgage accggaggat ttatacectg
541 ggccacclce acgactcata ccccacagac cactatcace tcgatcagee gatgecaagg
601 ccctaccgee agglgagcett ceccggacgac gacgagpgaga tegtgegeat caaceccegg
661 gagaagatct ggatgacggg glacgaggat taccggeacg cacccgtcag gggcaagtac
721 ccggaccect cggaggacge ggactectce tacgtgeget tegecaaggg cgaggteccc
781 aagcatgact acaactaccc ctacgtggac tectcagact ttggectagg cgaggaccee
841 aaaggccgeg ggggeagegt gatcaagacg cageccteee ggggeaagic geggcgecgs
901 aaggaggacg gagagcgcte geggtgegtg tactgeaggg acatgttcaa ccacgaggag
961 aaccgeeggg gecactgeca ggacgegeee gacteegtga gaacttgeat cegeegggtg
1021 agetgeatgt gptgegegga cageatgcelc tatcactgta tgicggacce cgagggagac
1081 tatacagacc cttgetcgtg cgatactage gacgagaagt titgectceg gtggaiggct
1141 cttattgect tgtetttcct ggeecectgt atgtgetgtt acctgecect tcgggectge

1201 taccactgeg gagtgatgtg caggtgctgt ggegggaage acaaagegge cgegtga

Figure 121B

MTEETHPDDDSYIVRVKAVVMTRDDSSGGWFPQEGGGISRVGVCKVMHPEGNGRSGFLIHGERQK
DKLVVLECYVRKDLVYTKANPTFHHWKVDNRKFGLTFQSPADARAFDRGVRKAIEDLIEGSTTSSS
TIHNEAELGDDDVFTTATDSSSNSSQKREQPTRTISSPTSCEHRRIYTLGHLHDSYPTDHYHLDQPMP
RPCRQVSFPDDDEEIVRINPREKIWMTGYEDYRHAPVRGKYPDPSEDADSSYVRFAKGEVPKHDYN
YPYVDSSDFGLGEDPKGRGGSVIKTQPSRGKSRRRKEDGERSRCVYCRDMFNHEENRRGHCQDAP

DSYRTCIRRVSCMWCADSMLYHCMSDPEGDYTDPCSCDTSDEKFCLRWMALIALSFLAPCMCCYL
PLRACYHCGVMCRCCGGKHKAAA

Figure 121C
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ATTTCAGCACACCAAAGAAAATTGAGCTGGCAAAAGATGAATCTTTCACAAGCAGTGATG
ATNATGAAAATGTAGATTTAGATAAAAGACTTCAATATTATAGATATCCGTGGTCAACTG
TGCATNANCCTGCAAGGAGACCANTATCCATCTCCAGAGACTGGCATGGATATAAGAAGA
AGANCCATACTATTAGTGTAGGANAAGACATTAATTGTGACGTGATGATTCACAGAGACG
ACAAGTATAGTATAGTGAGGGCCCCTTCTCCATGCTGGATAATGGTGAAGCAAGACNCAT
GTAAGCTCTTCCTCCTCTACCTCCTCTACCTCAGATGCATTTTGGCTGGGAGATTGTGCC
CAAGTTGTATAGAGGGTAAAGCCCAACTGGTATCAAAGGTTGGTTAGCTAATCTGTGGTC
ATATGAGCATTTATCTTGCAGACACCCAACGTTTTGTGCCTCACCAGGCACAAGTTTGCTG
TACTTATCAACGGTCTGTCTGTAGACTCACCAATTCTCTTCTCTTATGACTGCGTTATAA
AGCCTTTAGAGATGTTCTTCAACAGGATTATCTAAAGACTTCCTTGGGTTCTTGCAGGCC
TCACAAATCTTATTTTCAGAATAAGACCCTCCTTTTTGAGAAGAATTTCTTTCTTTTAGA
AAATGCCGTAGAGAAATCCAATATCAGAATGTCTGAACATAGTAGAGAATGTCACTTTAT
GTAAACACTACATTTTTCTTTAAATATTTAGTTTCTCTCTTTTTTTTGGTAAACTTCAAG
TACTATAATTAAAATAACTAAGAGACATAAAAAA

Figure 122A

1 atggcagaag gtgaagagpa aggapgtgat gtictpatta gtpttgpcca tgecaatgig
61 ttaggatata ctcttcgaga attittacag cttttgcaac atatcactat tggaacagtg
121 ctacaaatca aggtttaccg agattitatt aacaltcctg aagaatggca agaaatatat
181 gatttaatce ctgaggccaa attcccagta acaageacac caaagaaaat tgagetggcea
241 aaagatgaat ctttcacaag cagtgatgat aatgaaaatg tagatttaga taaaagactt
301 caatattata gatatccgtg gtcaactgtg catcaccclg caagpagacc aatatccate
361 tccagagact ggcatggata laagaagaag aaccatacta ttagtgtagg aaaagacatt
421 aattgtgacg tgatgattca cagagacgac aagaaagaag tgagggcccc tictccatac
481 tpgataatgg tgaagcaaga caatgaaage teticetect ctacctecte tacctcagat
541 geattttgge tggaagattg tgeecaagtt gaagagppta aagcecaact ggtatcaaag
601 gtiggttag

Figure 122B

MAEGEEEGGDVLISVGHANVLGYTLREFLQLLQHITIGTVLQIKVYRDFINIPEEWQEIYDLIPEAKFP
VTSTPKKIELAKDESFTSSDDNENVDLDKRLQYYRYPWSTVHHPARRPISISRDWHGYKKKNHTISV
GKDINCDVMIHRDDKKEVRAPSPY WIMVKQDNESSSSSTSSTSDAFWLEDCAQVEEGKAQLVSKY
G

Figure 122C
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AGCGGAGGCGGCGCGGGGACGGGCGCTGGGCGGCCGCGGAGCTCCGGGTGCCGCCGL
GTC

CCCAGCGCCCCGGCCGGCCCCTCTGGGCGGCCTGCGGGGGCGGCGCAGTTGCGAAACTGA
GTGCCTGTGTAGATCATCCTAGAATACCTGTGTGGTGCTGTCCTTCCTCAAGACTACCTC
ATTCTCACTGGCTCGGAGACTCCTGCCTGCTGAGCTGACTACACAGACTTAGTCTTCTCC
ACTCCGTGTTCCTGCAGCTAGAGACATGACCTAACACCCTGATGACCACTCTCAGGGACC
TTGAGTGACTGGCCGGTGCACCATGGAACTTAAAGTATGGGTGGATGGAGTTCAGAGGAT
TGTTTGCTGGAGTCACTGAAGTCACAACTTGCCAGGAGGTTGTCATAGCCTTAGCTCAAGC
AATAGGTCGAACTGGAAGGTACACCCTTATAGAGAAATGGAGAGATACTGAAAGACACTT
AGCACCTCATGAAAATCCTATCATATCCTTAAACAAATGGGGGCAGTATGCTAGTGATGT
GCAGCTCATTCTACGACGAACTGGGCCGTCTCTCAGTGAGCGACCCACTTCAGACAGTGT
GGCTCGAATTCCTGAAAGAACTTTATACAGGCAGAGTCTGCCCCCCTTAGCTAAACTGAG
GCCTCAGATTGACAAATCAATCAAAAGGAGGGAACCGAAAAGGAAATCACTGACATTTAC
AGGAGGTGCCAAAGGATTAATGGACATTTTTGGAAAAGGTAAAGAAACTGAGTTTAAGCA
AAAGGTGCTGAATAACTGCAAAACAACAGCAGATGAGTTGAAGAAGCTAATCCGTCTGCA
GACAGAGAAGCTTCAATCCATTGAGAAACAGCTGGAATCTAATCGAAATAGAAATAAGATT
TTGGGAGCAAAAGTATAATTCCAACCTTGAAGAGGAAATTGTCCGTCTAGAGCAAAAGAT
CAAAAGAAACGATGTAGAAATTGAGGAGGAAGAATTCTGGGAAAATGAATTACAGATTGA
ACAGGAAAATGAAAAACAGCTGAAGGATCAACTTCAAGAAATAAGACAGAAAATAACAGA
ATGTGAAAACAAATTAAAGGACTATTTGGCACAGATCCGGACTATGGAAAGTGGTCTTGA
AGCAGAAAAATTGCAACGGGAAGTTCAAGAGGCACAGGTCAATGAGGAAGAGGTTAAAGG
AAAGATCGGTAAGGTCAAAGGGGAGATTGACATTCAAGGCCAGCAGAGTCTGAGGTTGGA
AAATGGCATCAAAGCTGTGGAAAGATCTCTTGGACAAGCCACCAAACGCTTACAGGACAA
AGAACAGGAACTGGAGCAGTTGACTAAGGAGTTGCGGCAAGTCAATCTCCAGCAGTTCAT
CCAGCAGACAGGGACAAAAGTTACCGTTTTGCCAGCGGAGCCCATTGAAATAGAGGCCTC
ACATGCAGACATTGAAAGGGGGATCATCATTCTTTCTGATAAGCAGGAGTGTAAAGATTA
GATATCACACCAAAAGCTCAGGCAAGAAAAGCAAAAATGAACAAGTGGGACTACATTAAA
CCCAAAACTCCTGCACAACAAAGGAAACGATCACCAAAATGAAAAGGTGGACTGTAGATT
GGGAGAAAATATTTGCAAACCGTTATCTGGTAGGGGTTTAATATCCAAACTATATAAGGA
ACTCACAGAACTTAAAGAAAACAAATAATCCAATTAAAAATGGTCAAAGGGGCTGGGCAT
GGTGGCTCACGCCTGTAATCTCAGCACTTTGGGAGGCCGAGGTGGGAGAATCACAAGGTC
AGGAGACTGAGACCATCCTGGCTAACACCATGATGGGCTAACACCCATCTCTACTAAAAA
TACGAAACATTAGCCAGGTGTGGTGGCACGCGCCTGTAATCCCAGCTACTCGGGAGGCTG
AGGCAGAAGGATTGCTTGAACCCGGGAGGTGGAGGTTGCAGTGAGCCGAGATCGCATTAC
TGCACTCCAGCCTGGGTAACAGAGTGAGACTCCATCTCAAAAAAAAAAAAAAAATAGATA
TTTTTCCAAAGAAGACATAAAAACAGCCAACAGGTATATGAAAAAGTGCTCAACATCACT
GATCAGCAGGGAAATGCAAATCAAAGCCACAATGAGATACCACCTCACACCTGTTAGGTT
ACATCTGCTATTGTCAAAAAGATAAGAGATAGCAAGTGTCAGCAAGGGTCTGGAGAAAAG
GGAATTTTTGTATACTGTTGGTGGGAATGTAAATCAGTACGGCTATTGTGGAAAACAGTG
TAGAGGTTTCTCAAAAAATTAAAACTATCATACAACCCAGCAAAAAAAAAAAAAAAA

Figure 123A
MELKVWVDGVQRIVCGVTEVTTCQEVVIALAQAIGRTGRYTLIEKWRDTERHLAPHENPIISLNKW
GQYASDVQLILRRTGPSLSERPTSDSVARIPERTLYRQSLPPLAKLRPQIDKSIKRREPKRKSLTFTGG
AKGLMDIFGKGKETEFKQKVLNNCKTTADELKKLIRLQTEKLQSIEKQLESNEIEIRFWEQKYNSNL
EEEIVRLEQKIKRNDVEIEEEEFWENELQIEQENEKQLKDQLQEIRQKITECENKLKDYLAQIRTMES
GLEAEKLQREVQEAQVNEEEVKGKIGKVKGEIDIQGQQSLRLENGIKAVERSLGQATKRLQDKEQE
LEQLTKELRQVNLQQFIQQTGTKVTVLPAEPIEIEASHADIERGIIILSDKQECKD '

Figure 123B
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| cgtgagtgte tglgeptitt gatccegaag clectegecg gglegitact tcagaagaga
61 agacagtgag cglgggcgag gegaggeatc cagaggecce ggegaccect geteeccagt
121 cctecgecce cicgegtepe guecciggec gopcgecgcg ageeggagtt coatittaat
181 tgctgttaat catttcagag aagaacactg aactttgaaa aaaatgligg aagcecatiga
241 caaaaalcgg gecetgeaty cageagageg cligcaaace aagelgegag aacgigggga
301 tgtagcaaat gaagacaaac tgagcecttet gaagteagte ctgcagagee ctetcttcag
361 tcagattctg agcecttcaga ctictgtaca geagetgaaa gaccaggtaa atattgcaac
421 ucagcaact tcaaatattg aatatgccca cgttecteat ctcageccag ctgtgatice
481 tactctgcaa aatgaatcgt tittattatc cccaaacaat gggaatctgg aagcacttac
541 aggacctggt attccacaca (taatgggaa accigettgl gaigaatitg atcagettat
601 caaaaatatg gcecagggle gecatgtaga aglittigag cteclcaaac cteeatctgg
661 aggccltggp rttagtgtlg tgggactaag aaglgaaaac agaggagage tgggaatalt
721 tgitcaagag atacaagagg geagtglggc ccatagagat ggaagattga aagaaactga
781 tcaaattctt gotatcaatg gacaggcetct tgatcagaca attacacatc agcaggctat
841 cagcatcctg cagaaageca aagatactgt ccagetagtt attgccagag getcattgee
901 tcagettglc agccccatag tttceegtte tecatctgea gecageacaa tttcagetea
961 cictaatccg gttcactgge aacacalgga aacgaltgaa ttgglgaatg atggatctgg
1021 mrgggatn ggcalcatag gaggaaaage aactggiglg atagtaaaaa ccattctgee
1081 tggaggagta getgatcage atgggegttt atgeagtgga gaccacattc taaagattgg
1141 tgacacagat ctagcaggaa tgagcagtga gcaagtagea caagtectta ggeaatgtgg
1201 aaatagagtt aagttgatga ttgcaagagg tgccatagaa gaacgtacag cacccactge
1261 wrgggceatc acccictcct catceccaac ltcaacacca gaglgeggp tgatgetic
1321 tactcagaaa ggtgaagaaa gtgagacatt tgatgtagaa ctcactaaaa atgtccaagg
1381 attaggaatt accatigetg getacatlpg agataaaaaa ttggaacctt caggaatctt
1441 1gtaaagage arlacaaaaa geagigeegl tgageatgat ggaagaalcce aaattggaga
1501 ccaaatiata geagtagatg gcacaaacct tcagggttit actaatcage aagcagtaga
1561 ggrattgcga catacaggac aaactgtgct ccigacacta atgaggagag gaatgaagea
1621 ggaagcegag ctcatgtcaa gggaagacgt cacaaaagal geagattigt ciectgttaa
1681 tgccagceata atcaaagaaa atlatgaaaa agatgaagat ttitatctt cgacgagaua
1741 caccaacata ttaccaactg aagaagaagg gtatccatta ctgicagetg agatagaaga
1801 aatagaagat gcacaaaaac aagaagcige tctgetgaca aaalggeaaa ggattatgep
1861 aattaactat gaaatagigg tggcccatgi gagcaagiit agtgagaaca gtgeattgpg
1921 gataagcctg gaagegacag tgggacatea ttitatccga teigtictac cagagggtec
1981 tgttggacac agcgggaagc tcttcaglgg agacgageta ttiggaagtaa atggeataac
2041 titacttggg gaaaatcacc aagatgtggt gaatatcita aaagaactge ctatagaagt
2101 gacaatggtg tgetgtegic gaactglgee acccaccace caatcagaat tggatagect
2161 ggacttatgt gatattgage taacagaaaa gectcacgta gatctaggtg agticatcgg
2221 gtcatcagag acagaggatc cagtgetgge gatgactgat geggeteaga ptacagaaga
2281 ppricaapca ccitiggeca (gigggagge tggcattcag cacatagage tggagaaagg
2341 gagcaaagga cltggittta geattttaga ttatcaggat ccaattgatc cagcaageac
2401 tgteattata attcgttctt tggtgectgg cggeattget gaaaaggatg gacgacttct
2461 tcctggtgac cgactcatgt tigtaaacga tgitaacitg gaaaacagea gieitgagga
2521 agctgtagaa geactgaagg gageaccgic agggactglg agaataggag ttgctaagec
2581 tttaccectt tcaccagaag aaggttaigt ttctgctaag gaggattect tictctacce
2641 accacactcc tgtgaggaag cagggctggc tgacaaacce cteticaggg ctgacttgge
2701 tcteggtgggc acaaatgatg cigacttagt agatgaatce acattigagt ctccatacte
2761 tectgaaaat gacagceatct actetactca agectctatt ttatctcite atggeagtic
2821 tigrggteat gecctgaact atggttette ccticcatea tetectecta aggatgttat
2881 tgaaaattct tgtgarccag tactigatct geatatgict clggaggaac tatataccca
2941 gaaicicctg caaagacagg atgagaatac acclicgglg gacataagla tggggcctge
3001 ttcrggcettt actataaatg actacacacc tgcaaatget attgaacaac aatatgaatg
3061 tgaaaacaca atagtgtgga ctgaatctca titaccaagl gaagiiatat caaglgcaga -
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3121 acttectict grgetaceeg attcagelgg aaagggctct gagtacclge igaacagag
3181 ctecctpgec tgtaatgetg agtatgtcal gelicaaaat gtatctaaag aatctittga

3241 aaggactatt aatatagcaa aaggcaaltc tagectagga atgacagita gtgctaataa
3301 agatggctig gugatgatcg ticgaagcat tattcatgga ggtgeeatta gtegagatpg
3361 ccgpattgec attggggact geatctigte cattaatgaa gagictacca tcagtgtaac
3421 caaigeecag geacgagela 1gligagaag acattcicic atrggeectg acataaaaat
3481 tacttatgtg cctgcagaac atttggaaga gticaaaata agettgggac aacaatetgg
3541 aagagtaatg geactggata titttictic atacactgge agagacatic cagaattacc
3601 agagcgagaa pagggagagg gtgaagaaag cgaacticaa aacacageat atageaattg
3661 gaatcagcec aggegggigg aactctggag agaaccaage aaatccttag geatcageat
3721 tghggtega cgagggatgp geagtcgect aageaatgga gaagigatga gggecattit
3781 caicaaacat gtictggaag ataglccage tggcaaaaat ggaacctiga aacciggaga
3841 tagaaltcgta gaggtggatg gaatggacct cagagatgea agecatgaac aageigtgga
3901 agccattcgg aaagcaggcea accetgtagt ctitatggta cagagcatta taaacagace
3961 aaggaaatcc cetttgectt cottgetgea caacctttac cctaagtaca acticageag
4021 cactaaccca tirgelgact cictacaaat caacgecgac aaggeaccca greagtcaga
4081 gtcagagcca gagaaggete cattgtgeag tgtgeececa cecectectt cagectttge
4141 cgaaatgggt agtgatcaca cacaglcatc tgcaagceaaa atcicacaag atgtggacaa
4201 agaggatgag titggttaca geiggaaaaa tatcagagag cgitatggaa ccctaacagg
4261 cgagcigcat atgattgaac tggagaaagg tcatagtggl ttgggectaa gictigetgg
432] gaacaaagac cgatccagga tgaglgtcit catagtggpg attgatccaa atggagetge
438! aggaaaagat ggtcgattge aaattgcaga tgagcticta gagatcaatg gcagatttt
444 atatggaaga aglcatcaga algccicalc aarcaraaa (grgeccctt claaagigaa
4501 aataattttt atcagaaata aagatgcagt gaatcagatg gecgtatgtc ctggaaatge
4561 agtagaacct ttgecticta actcagaaaa tcticaaaat anggagacag agecaactgt
4621 tactacttct gatgcagelg tggacctcag ticatttaaa aatgtgeaac atctggagct
4681 tcccaaggat caggggggtt tggptattge tatcagcgaa gaagatacac tcagtggagt
4741 catcataaag agcttaacag agcalggget ageageeacg gatggacgac caaagicgg
4801 agatcagata ctggctgtag atgatzaaat tgttgitggt taccctattg aaaagtttat

4861 tagcecttctg aagacagceaa agatgacagt aaaacttacc atccalgelg agaatccaga
4921 ttcccaggct gticettcag cagelggtgce agecagtgga gaaaaaaaga acagcetceca
4981 gtctctgatg gteccacagt ctggriccce agaaccggag tecatecgaa atacaageag
5041 atcatcaaca ccagcaalit tigetictga tcctgeaacc tgeeccatta teectggctg
5101 cgaaacaacc atcgagaltt ccaaagggceg aacagggcelg ggcctgagea tegttggeoo
5161 ticagacacg ctgetggelg ccattaitat ccatgaagtt tatgaagaag gagcageatg
5221 taaagatgga agactctggg ctggagatca gaicttagag gtgaatggaa tigacttgag
5281 aaaggccaca catgatgaag caatcaalgt ccigagacag acgecacaga gagtgegect
5341 gacactctac agagatgapgg ccccatacaa agaggaggaa gigtgigaca cccteactat
540! tgagctgcag aagaageegg gaaaaggect aggattaagt atigttggta aaagaaacga
5461 taciggagta ttigtgtcag acattgicaa aggaggaatt gecagatgeeg atggaagact
5521 gatgcaggga gaccagatat taatggtgaa tggggaagac gitcgtaatg ccacccaaga
5581 agcgpttgee gotttgetaa aggtegagtga aggeagectg teaictitea ctittccact
5641 ctctggatce agtacatctg agtcactgga aagtagcica aagaagaatg cattggeatc
5701 tzaaatacag ggattaagaa cagtcgaaat gaaaaagggc cctactgact cactgggaat
5761 cagcatcgct' ggaggaptag gcageccact tggtgatgtg cctalatita ttgcaatgat
5821 gcacceaact ggagttgeag cacagaccca aaaactcaga gtiggggata geattgteac
5881 catcigtgge acatccactg agggeatgac tcacacccaa geagitaace tactgaaaaa
5941 tgcatctgge tecattgaaa tgeaggiggt tgctggagpa gacgtgaglg tggtcacagg
6001 tcatcagcag gagectgeaa gttecagtet tictitcact gggctgacgt caageagtat
6061 atttcaggat gatitaggac ctcctcaatg taagtctalt acactagage gaggaccaga
6121 tggcttaggc ttcagtatag ttggaggata tggeagecct catggagact tacceattta
6181 tgitaaaaca gtgtitgeaa agggageage ctetgaagac ggacglctga aaaggggcga
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6241 tcagatcatt getgtcaatg ggeagagtct agaaggagle acccatgaag aagcetgttge
6301 catccltaaa cggacaaaag geaclgteac itgatgatt cicteiigaa itggeigeca
6361 gaattgaacc aacccaacce ctagetcace tectactgta aagagaatge aclggieelg
6421 acaattitta tgetgtgtic agecgggtet (caaaactgt agggeevaaa taacacttaa
6481 gittcttttt ctcatctaga aatgcetttee ttactgacaa cctaacatca tttictit

6541 cttcitgeat ttigtgaact taaagagaag gaatatiigt ptaggtgaat ciegtttita
6601 ttigtggaga tatctaatgt ttrgtagtca catgggcaag aattattaca tgctaagetg
6661 gitagtataa agaaagataa ttctaaagct aaccaaagaa aalggetica glaagltagg
6721 algaaaaalg aaautataaa ataaagaaga aaalctcggg gagittanaa aaaalgecic
6781 aatttggceaa tctacclect ctccecacce caaactadaa aaagaaadaa aggluicta
6841 aigaaaatct ttaaaaatac tgtcagiatt (taaaatttt caacagtalt ataaaaacat
6901 tgcatctece cacctctaat atgeatatat atttttectg ctaaaatigg titctacaat

6961 tgagtaaatg gcaaatacatl gaagcaalgt ccctaaattt tataaagaaa ttatatitaa
7021 tgcacatitc aattitcatt cttattittg acctittgta aaatattite atgttgetat

7081 aagtaaatga tgatgccacc ccatgtigac tatggittit ctagaaagea actatgetge
7141 taaccataga ggaacataga agggliccag aatctttagt gctggtttta acaaccgatg
7201 caacattaaa aatgtgttag tgtgclgtge aattggtitt caattcatat taatcttaat

7261 gacagagaac aatgtgttac taattatitt ggttgtatge cattagtaaa ttgatagaaa
7321 aattaagggg attaacataa cticatttca tigccttata ttaacatctt ataatacaat
7381 agtttaagac taagggaaac agalggagct gitattgag acaactggtg aggaattatc
7441 atgtattcat tccealttta gagegtgaaa ctectacatt agaatatala aagteacttt
7501 aaatatctat atttgtaaca gaagtagtgt acagatattt tattacagea ttittgtgta

7561 aaigcagaat laaagigaat aaataagaat tttcagtggt geac
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TLKKMLEAIDKNRALHAAERLQTKLRERGDVANEDKLSLLKSVLQSPLFSQILSLQTSVQQLKDQV
NIATSATSNIEYAHVPHLSPAVIPTLONESFLLSPNNGNLEALTGPGIPHINGKPACDEFDQLIKNMAQ
GRHVEVFELLKPPSGGLGFSVVGLRSENRGELGIFVQEIQEGSVAHRDGRLKETDQILAINGQALDQ
TITHQQAISILQKAKDTVQLVIARGSLPQLVSPIVSRSPSAASTISAHSNPVHWQHMETIELYNDGSGL
GFGIGGKATGVIVKTILPGGVADQHGRLCSGDHILKIGDTDLAGMSSEQVAQVLRQCGNRVKLMI
ARGAIEERTAPTALGITLSSSPTSTPELRVDASTQKGEESETFDVELTKNVQGLGITIAGYIGDKKLEP
SGIFVKSITKSSAVEHDGRIQIGDQIIAVDGTNLQGFTNQQAVEVLRHTGQTVLLTLMRRGMKQEAE
LMSREDVTKDADLSPVYVNASHKENYEKDEDFLSSTRNTNILPTEEEGYPLLSAEIEEIEDAQKQEAALL
TKWQRIMGINYEIVVAHVSKFSENSGLGISLEATVGHHFIRSVLPEGPVGHSGKLFSGDELLEVNGIT
LLGENHQDVVNILKELPIEVTMVCCRRTVPPTTQSELDSLDLCDIELTEKPHVDLGEFIGSSETEDPV
LAMTDAGQSTEEVQAPLAMWEAGIQHIELEKGSKGLGFSILDYQDPIDPASTVHIRSLVPGGIAEKD
GRLLPGDRLMFVNDVNLENSSLEEAVEALKGAPSGTVRIGVAKPLPLSPEEGYVSAKEDSFLYPPHS
CEEAGLADKPLFRADLALVGTNDADLVDESTFESPYSPENDSIYSTQASILSLHGSSCGDGLNYGSSL
PSSPPKDVIENSCDPVLDLHMSLEELYTQNLLQRQDENTPSVDISMGPASGFTINDYTPANAIEQQYE
CENTIVWTESHLPSEVISSAELPSVLPDSAGKGSEYLLEQSSLACNAECVMLQNVSKESFERTINIAK
GNSSLCGMTVSANKDGLGMIVRSIHHGGAISRDGRIAIGDCILSINEESTISVINAQARAMLRRHSLIGP
DIKITYVPAEHLEEFKISLGQQSGRVMALDIFSSYTGRDIPELPEREEGEGEESELQNTAYSNWNQPR
RVELWREPSKSLGISIVGGRGMGSRLSNGEVMRGIFIKHVLEDSPAGKNGTLKPGDRIVEVDGMDL
RDASHEQAVEAIRKAGNPVVFMVQSIINRPRKSPLPSLLHNLYPKYNFSSTNPFADSLQINADKAPSQ
SESEPEKAPLCSVPPPPPSAFAEMGSDHTQSSASKISQDVDKEDEFGYSWKNIRERYGTLTGELHMIE
LEKGHSGLGLSLAGNKDRSRMSVFIVGIDPNGAAGKDGRLQIADELLEINGQILYGRSHQNASSIIKC
APSKVKIIFIRNKDAVNQMAVCPGNAVEPLPSNSENLONKETEPTVTTSDAAVDLSSFKNVQHLELP
KDQGGLGIAISEEDTLSGVIIKSLTEHGVAATDGRLKVGDQILAVDDEIVVGYPIEKFISLLKTAKMT
VKLTIHAENPDSQAVPSAAGAASGEKKNSSQSLMVPQSGSPEPESIRNTSRSSTPAIFASDPATCPIIP
GCETTIEISKGRTGLGLSIVGGSDTLLGAINIHEVYEEGAACKDGRLWAGDQILEVNGIDLRKATHDE
AINVLRQTPQRVRLTLYRDEAPYKEEEVCDTLTIELQKKPGKGLGLSIVGKRNDTGVFVSDIVKGGI
ADADGRLMQGDQILMVNGEDVRNATQEAVAALLKVSEGSLSSFTFPLSGSSTSESLESSSKKNALA
SEIQGLRTVEMKKGPTDSLGISIAGGVGSPLGDVPIFIAMMHPTGVAAQTQKLRVGDRIVTICGTSTE
GMTHTQAVNLLKNASGSIEMQVVAGGDVSVVYTGHQQEPASSSLSFTGLTSSSIFQDDLGPPQCKSIT
LERGPDGLGFSIVGGYGSPHGDLPIY VKTVFAKGAASEDGRLKRGDQIAVNGQSLEGVTHEEAVAL
LKRTKGTVTLMVLS

Figure 1248
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GGAATTTCTACAATGGTGGGCTCAGCTCTCAGGAGAGGTGCCCATGCATATGTCTACCTG
GTGAGTAAGGCCAGTCACATCTCCAGAGGCCATCAGCACCAGGCCTGGGGATCGAGGCCT
CCTGCAGCAGAGTGTGCCACCCAAAGAGCTCCAGGCAGTGTGGTGGAGCTGCTGGGCAAA
TCCTACCCTCAGGACGACCACAGCAACCTCACCCGGAAGGTCCTCACCAGAGTTGGCAGG
AACCTGCACAACCAGCAGCATCACCCTCTGTGGCTGATCAAGGAGAGGGTGAAGGAGCAC
TTCTACAAGCAGTATGTGGGCCGCTTTGGGACCCCGTTGTTCTCGGTCTACGACAACCTT
TCTCCAGTGGTCACGACCTGGCAGAACTTTGACAGCCTGCTCATCCCAGCTGATCACCCC
AGCAGGAAGAAGGGGGACAACTATTACCTGAATCGGACTCACATGCTGAGAGCGCACACG
TCTGCACACCAGTGGGACTTGCTGCACGCGGGACTGGATGCCTTCCTGGTGGTGGGTGAT
GTCTACAGGCGTGACCAGATCGACTCCCAGCACTACCCTATTTTCCACCAGCTGGAGGCC
GTGCGGCTCTTCTCCAAGCATGAGTTATTTGCTGGTATAAAGGATGGAGAAAGCCTGCAG
CTCTTTGAACAAAGTTCTCGCTCTGCGCATAAACAAGAGACACACACCATGGAGGCCGTG
AAGCTTGTAGAGTTTGATCTTAAGCAAACGCTTACCAGGCTCATGGCACATCTTTTTGGA
GATGAGCTGGAGATAAGATGGGTAGACTGCTACTTCCCTTTTACACATCCTTCCTTTGAG
ATGGAGATCAACTTTCATGGAGAATGGCTGGAAGTTCTTGGCTGCGGGGTGATGGAACAA
CAACTGGTCAATTCAGCTGGTGCTCAAGACCGAATCGGCTGGGCTTTTGGCCTAGGATTA
GAAAGGCTAGCCATGATCCTCTACGACATCCCTGATATCCGTCTCTTCTGGTGTGAGGAC
GAGCGCTTCCTGAAGCAGTTCTGTGTATCCAACATTAATCAGAAGGTGAAGTTTCAGCCT
CTTAGCAAATATCCGGCTGTGATCAATGATATTTCATTCTGGTTGCCCTCTGAGAATTAC
GCAGAAAATGATTTCTATGACTTAGTCCGAACAATTGGAGGAGACCTGGTGGAAAAGGTT
GATCTCATAGACAAGTTTGTACATCCAAAGACGCACAAGACCAGCCACTGCTACCGCATC
ACGTACCGCCACATGGAACGGACTCTGTCCCAGAGAGAGGTCAGGCACATCCACCAGGCC
TTGCAGGAGGCTGCAGTCCAGCTGTTGGGTGTGGAGGGCAGGTTCTGATGTCACCACTTC
ACTCAGGCTGCAGCCCTCTTGGGGCTCCAGGATTTGCTGAAAGAGAAAAAGATATGGTTT
GTGAACTGGGGCATCAATCATCTTTTGATAAATGGATCAGTTTTAGGACTTTCAGAAAAT
AAAAGATCGCTCTTGAAAAAAAAAAAAAAAAAAAAAAAAAAA

Figure 125A

MVGSALRRGAHAYVYLVSKASHISRGHQHQAWGSRPPAAECATQRAPGSVVELLGKSYPQDDHS
NLTRKVLTRVGRNLHNQQHHPLWLIKERVKEHFYKQYVGRFGTPLFSVYDNLSPYVVTTWQNFDSL
LIPADHPSRKKGDNYYLNRTHMLRAHTSAHQWDLLHAGLDAFLVVGDVYRRDQIDSQHYPIFHQL
EAVRLFSKHELFAGIKDGESLQLFEQSSRSAHKQETHTMEAVKLVEFDLKQTLTRLMAHLFGDELEI
RWVDCYFPFTHPSFEMEINFHGEWLEVLGCGVMEQQLVNSAGAQDRIGWAFGLGLERLAMILYDI
PDIRLFWCEDERFLKQFCVSNINQKVKFQPLSKYPAVINDISFWLPSENYAENDFYDLVRTIGGDLV
EKVDLIDKFVHPKTHKTSHCYRITYRHMERTLSQREVRHIHQALQEAAVQLLGVEGRF
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TGAAGGCTGGTTGTTCAGACTGAGCTTCCTGCCTGCCTGTACCCCGCCAACAGCTTCAGA
AGAAGGTGACTGGTGGCTGCCTGAGGAATACCAGTGGGCAAGAGAATTAGCATTTCTGGA
GCATCTGCTGTCTGAGCAGCCCCTGGGTGCGTCCACTTTCTGGGCACGTGAGGTTGGGCC
TTGGCCGCCTGAGCCCTTGAGTTGGTCACTTGAACCTTGGGAATATTGAGATTATATTCT
CCTGCCTTTTAAAAAGATGGACTTCAGCAGAAATCTTTATGATATTGGGGAACAACTGGA
CAGTGAAGATCTGGCCTCCCTCAAGTTCCTGAGCCTGGACTACATTCCGCAAAGGAAGCA
AGAACCCATCAAGGATGCCTTGATGTTATTCCAGAGACTCCAGGAAAAGAGAATGTTGGA
GGAAAGCAATCTGTCCTTCCTGAAGGAGCTGCTCTTCCGAATTAATAGACTGGATTTGCT
GATTACCTACCTAAACACTAGAAAGGAGGAGATGGAAAGGGAACTTCAGACACCAGGCAG
GGCTCAAATTTCTGCCTACAGGTTCCACTTCTGCCGCATGAGCTGGGCTGAAGCAAACAG
CCAGTGCCAGACACAGTCTGTACCTTTCTGGCGGAGGGTCGATCATCTATTAATAAGGGT
CATGCTCTATCAGATTTCAGAAGAAGTGAGCAGATCAGAATTGAGGTCTTTTAAGTTTCT
TTTGCAAGAGGAAATCTCCAAATGCAAACTGGATGATGACATGAACCTGCTGGATATTTT
CATAGAGATGGAGAAGAGGGTCATCCTGGGAGAAGGAAAGTTGGACATCCTGAAAAGAGT
CTGTGCCCAAATCAACAAGAGCCTGCTGAAGATAATCAACGACTATGAAGAATTCAGCAA
AGGGGAGGAGTTGTGTGGGGTAATGACAATCTCGGACTCTCCAAGAGAACAGGATAGTGA
ATCACAGACTTTGGACAAAGTTTACCAAATGAAAAGCAAACCTCGGGGATACTGTCTGAT
CATCAACAATCACAATTTTGCAAAAGCACGGGAGAAAGTGCCCAAACTTCACAGCATTAG
GGACAGGAATGGAACACACTTGGATGCAGGGGCTTTGACCACGACCTTTGAAGAGCTTCA
TTTTGAGATCAAGCCCCACCATGACTGCACAGTAGAGCAAATCTATGAGATTTTGAAAAT
CTACCAACTCATGGACCACAGTAACATGGACTGCTTCATCTGCTGTATCCTCTCCCATGG
AGACAAGGGCATCATCTATGGCACTGATGGACAGGAGGCCCCCATCTATGAGCTGACATC
TCAGTTCACTGGTTTGAAGTGCCCTTCCCTTGCTGGAAAACCCAAAGTGTTTTTTATTCA
GGCTTGTCAGGGGGATAACTACCAGAAAGGTATACCTGTTGAGACTGATTCAGAGGAGCA
ACCCTATTTAGAAATGGATTTATCATCACCTCAAACGAGATATATCCCGGATGAGGCTGA
CTTTCTGCTGGGGATGGCCACTGTGAATAACTGTGTTTCCTACCGAAACCCTGCAGAGGG
AACCTGGTACATCCAGTCACTTTGCCAGAGCCTGAGAGAGCGATGTCCTCGAGGCGATGA
TATTCTCACCATCCTGACTGAAGTGAACTATGAAGTAAGCAACAAGGATGACAAGAAAAA
CATGGGGAAACAGATGCCTCAGCCTACTTTCACACTAAGAAAAAAACTTGTCTTCCCTTC
TGATTGATGGTGCTATTTTGTTTGTTTTGTTTTGTTTTGTTTTTTTGAGACAGAATCTCG
CTCTGTCGCCCAGGCTGGAGTGCAGTGGCGTGATCTCGGCTCACCGCAAGCTCCGCCTCC
CGGGTTCAGGCCATTCTCCTGCT

Figure 126A

MDFSRNLYDIGEQLDSEDLASLKFLSLDYIPQRKQEPIKDALMLFQRLQEKRMLEESNLSFLKELLF
RINRLDLLITYLNTRKEEMERELQTPGRAQISAYRFHFCRMSWAEANSQCQTQSVPFWRRVDHLLI
RVMLYQISEEVSRSELRSFKFLLQEEISKCKLDDDMNLLDIFIEMEKRVILGEGKLDILKRVCAQINK
SLLKIINDYEEFSKGEELCGVMTISDSPREQDSESQTLDKVYQMKSKPRGYCLIINNHNFAKAREKV
PKLHSIRDRNGTHLDAGALTTTFEELHFEIKPHDDCTVEQIYEILKIYQLMDHSNMDCFICCILSHGD
KGIYGTDGQEAPIYELTSQFTGLKCPSLAGKPKVFFIQACQGDNYQKGIPVETDSEEQPYLEMDLSS
PQTRYIPDEADFLLGMATVNNCVSYRNPAEGTWYIQSLCQSLRERCPRGDDILTILTEVNYEVSNKD
DKKNMGKQMPQPTFTLRKKLVFPSD

Figure 1268
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GCACTCGCCCGGLCTCGCCCGCTTTCGCACCCAGTTCACGCGCCACAGCTATGTGTCCCCGAGCCGCGCGG
GCGCCCGCGACGCTACTCCTCGCCCTGGGCGCGGTGCTGTGGCCTGCGGCTGGCGCCTGGGAGCTTACGA
TTTTGCACACCAACGACGTGCACAGCCGGCTGGAGCAGACCAGCGAGGACTCCAGCAAGTGCGTCAACG
CCAGCCGCTGCATGGGTGGCGTGGCTCGGCTCTTC ACCAAGGTTCAGCAGATCCGCCGCGCCGAACCCAA
CGTGCTGCTGCTGGACGCCGGCGACCAGTACCAGGGCACTATCTGGTTCACCGTGTACAAGGGCGCCGAG
GTGGCGCACTTCATGAACGCCCTGCGCTACGATGCCATGGCACTGGGAAATCATGAATTTGATAATGGTG
TGGAAGGACTGATCGAGCCACTCCTCAAAGAGGCCAAATTTCCAATICTGAGTGCAAACATTAAAGCAA
AGGGGCCACTAGCATCTCAAATATCAGGACTTTATTTGCCATATAAAGTTCTTCCTGTTGGTGATGAAGTT
GTGGGAATCGTTGGATACACTTCCAAAGAAACCCCTTTTCTCTCAAATCCAGGGACAAATTTAGTGTTTG
AAGATGAAATCACTGCATTACAACCTGAAGTAGATAAGTTAAAAACTCTAAATGTGAACAAAATTATTGC
ACTGGGACATTCGGGTTTTGAAATGGATAAACTCATCGCTCAGAAAGTGAGGGGTGTGGACGTCGTGGTG
GGAGGACACTCCAACACATTTCTTTACACAGGCAATCCACCTTCCAAAGAGGTGCCTGCTGGGAAGTACC
CATTCATAGTCACTTCTGATGATGGGCGGAAGGTTCCTGTAGTCCAGGCCTATGCTTTTGGCAAATACCTA
GGCTATCTGAAGATCGAGTTTGATGAAAGAGGAAACGTCATCTCTTCCCATGGAAATCCCATTCTTCTAA
ACAGCAGCATTCCTGAAGATCCAAGCATAAAAGCAGACATTAACAAATGGAGGATAAAATTGGATAATT
ATTCTACCCAGGAATTAGGGAAAACAATTGTCTATCTGGATGGCTCCTCTCAATCATGCCGCTTTAGAGA
ATGCAACATGGGCAACCTGATTTGTGATGCAATGATTAACAACAACCTGAGACACACGGATGAAATGTTC
TGGAACCACGTATCCATGTGCATTTTAAATGGAGGTGGTATCCGGTCGCCCATTGATGAACGCAACAATG
GCACAATTACCTGGGAGAACCTGGCTGCTGTATTGCCCTTTGGAGGCACATTTGACCTAGTCCAGTTAAA
AGGTTCCACCCTGAAGAAGGCCTTTGAGCATAGCGTGCACCGCTACGGCCAGTCCACTGGAGAGTTCCTG
CAGGTGGGCGGAATCCATGTGGTGTATGATCTTTCCCGAAAACCTGGAGACAGAGTAGTCAAATTAGATG
TTCTTTGCACCAAGTGTCGAGTGCCCAGTTATGACCCTCTCAAAATGGACGAGGTATATAAGGTGATCCT
CCCAAACTTCCTGGCCAATGGTGGAGATGGGTTCCAGATGATAAAAGATGAATTATTAAGACATGACTCT
GGTGACCAAGATATCAACGTGGTTTCTACATATATCTCCAAAATGAAAGTAATTTATCCAGCAGTTGAAG
GTCGGATCAAGTTTTCCACAGGAAGTCACTGCCATGGAAGCTTTTCTTTAATATTTCTTTCACTTTGGGCA
GTGATCTTTGTTTTATACCAATAGCCAAAAATTCTCCTTGCCTTTAATGTGTGAAACTGCATTTTTTCAAGT
GAGATTCAAATCTGCCTTTTAGGACCTGGCTTTGTGACAGCAAAAACCATCTTTACAGGCTCCTAGAAGC
TGAAGGTTAGAGCATTATAAAATGAAGAGACAGACATGATTACTCAGGGTCAGCAACCTAGTGAGTTAG
AAAAAAAATTAACATAGGGCCCTATAAGGAGAAAGCCAACTATGTTAAGTTTACGTGTCCAAATTTTAAT
GAAATTTTACTAACAATTTTAAACCATATTTTTCTTCTTCATATCCATTTCTAATCCATCAAACAGCTTATG
TTTACATAAAATTTTATCATTCACAAGGAAGTTTTAAGCACACTGTCTCATTTGATATCCACAACTTATTT
TTGGTAGGAAAGAGAGATGTTTTTCCCACCTGTCAGATGAAAAAACTGAAGCTCAAAAAGGGTTGACTTG
ACCATACAGCTAATGCTGACAGATCCAAGACCTAGACCTAGGTCTTTTGAACTCAAGTCCAGCATTCTCA
ACTATATCAAGTTACTGTTCAGAATACTTAATATCTCCTCTCTTCATAATTATCAATAGCCCCAAGCTCAT
GGATGACAAATCTCTGCTTTATTTCTTGTCTCTATTTTTTCACTTTATAGCTCCTGTTATAATAGCAAGTTT
AATGGTATAAACACAGGATACCATCCTCTCTTGCAACACCCATGTGCCTTTGATGAGTCAGGTAGCAAGC
TGTAGTAGATAATGAGAAAGGCCAGAGGCTGCAAAGACAGTCAAAGGACACGAGAGAAAGGAAGGGGA
AGAACAGGACTCCAGGACTGTTTTATATTATAGAAAAGCAAGAGCTAAAGAGCATTTACACATGTTAAA
CAGATACTTGTTAAGCATAGTGCCTGACACACGGCATTAGCTGTTATTTTATGAGATTCCATCAGCTCTGC
CTCTGTCCTCTTTCTTCTAACATGAAGGTATCATGAGAAGAGAACCTTCTAACATAAGCTGTAATTCTAAA
CCTGCACTTGTCCCTCTCCAGCAAGAGGCTAGCACTGAATTCATTCTACTCATACTACACACCCAGTTATG
GAATGTCCAGAGTTCTCGAAGAAAATAAATGACTTTAGGAAGAGGTATACATTTTTTAAGTCGCTCTGCC
TCCAAATCTGAACAGTCACTGTAAATCATTCTTAAGCCCAGATATGAGAACTTCTGCTGGAAAGTGGGAC
CCTCTGAGTGGGTGGTCAGAAAATACCCATGCTGATGAAATGACCTATGCCCAAAGAACAAATACTTAAC
GTGGGAGTGGAACCACATGAGCCTGCTCAGCTCTGCATAAGTAATTCAAGAAATGGGAGGCTTCACCTTA
AAAACAGTGTGCAAATGGCAGCTAGAGGTTTTGATAGGAAGTATGTTTGTTTCTTAGTGTTTACAAATAT
TAAGTACTCTTGATACAAAATATACTTTTAAACTTCATAACCTTTTTATAAAAGTTGTTGCAGCAAAATAA
TAGCCTCGGTTCTATGCATATATGGATIGCTATAAAAAATGTCAATAAGATTGTACAAGGAAAATTAGAG
AAAGTCACATTTAGGGTTTATTTTTTACACTTGGCCAGTAAAATAGGGTAAATCCTATTAGAAATTTTTTA
AAGAACTTTTTTTAAGTTTCCTAAATCTGTGTGTGTATTGTGAAGTGGTATAAGAAATGACTTTGAACCAC
TTTGCAATTGTAGATTCCCAACAATAAAATTGAAGAT

Figure 127A
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MCPRAARAPATLLLALGAVLWPAAGAWELTILHTNDVHSRLEQTSEDSSKCVNASRCMGGVARLF
TRVQQIRRAEPNVLLLDAGDQYQGTIWFTVYKGAEVAHFMNALRYDAMALGNHEFDNGVEGLIE
PLLKEAKFPILSANIKAKGPLASQISGLYLPYKVLPVGDEVVGIVGYTSKETPFLSNPGTNLVFEDEIT
ALQPEVDKLKTLNVNKHALGHSGFEMDKLIAQKVRGVDVYVVGGHSNTFLYTGNPPSKEVPAGKYP
FIVISDDGRKVPVVQAYAFGKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPSIKADINKWRIKLDN
YSTQELGKTIVYLDGSSQSCRIFRECNMGNLICDAMINNNLRHTDEMFWNHVSMCILNGGGIRSPID
ERNNGTITWENLAAVLPFGGTFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQVGGIHVYYDLSRKP
GDRVVKLDVLCTKCRVPSYDPLKMDEVYKVILPNFLANGGDGFQMIKDELLRHDSGDQDINVVST
YISKMKVIYPAVEGRIKFSTGSHCHGSFSLIFLSLWAVIFVLYQ

Figure 127B
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AAGCTTGCGCGCCATGTAAGGTAAAGTGACTGATTCTATAGCAATCCAATTGTTCCTTTG
TCTGCCCGTTTACATATAACAATGTTGTCAATGTITGATTGAAAATACCTAGCAGGCGAC
ACACACACACCTAGCTCCTCAGGCGGAGAGCACCCCTTTCTTGGCCACCCGGGTATCCCC
CAGGGAGTACGGGGCTCAAAACACCCTTTTGGAGAACAAGGTGGAAGCAAATTTCAGGAA
GTAAAACTTCCTGAAATAAAATAAAATATCGAATGCCTTGAGACCCATACATTTTCAGGT
TTTCCTAATTAAAGCAATTACTTTCCACCACCCCTCCAACCTGGAATCACCAACTTGGTT
AGAGAAACTGATTTTTCTTTTTTCTTTITTTTITCCCAAAAGAGTACATCTGATCATTTTA
GCCTGCAACTAATGATAGAGATATTAGGGCTAGTTAACCACAGTTTTACAAGACTCCTCT
CCCGCGTGTGGGCCATTGTCATGCTGTCGGTCCCGCCCACCTGAAAGGTCTCCCCGCCCC
GACTGGGGTTTGTTGTTGAAGAAGGAGAATCCCCGGAAAGGCTGAGTCTCCAGCTCAAGG
TCAAAACGTCCAAGGCCGAAAGCCCTCCAGTTTCCCCTGGACACCTTGCTCCTGCTTCTG
CTACGACCTTCTGGGAACGCGAATTTCTCATTTTCTTCTTAAATTGCCATTTTCGCTTTA
GGAGATGAATGTTTTCCTTTGGCTGTTTTGGCAATGACTCTGAATTAAAGCGATGCTAAC
GCCTCTTTTCCCCCTAATTGTTAAAAGCTATGGACTGCAGGAAGATGGTCCGCTTCTCTT
ACAGTGTGATTTGGATCATGGCCATTTCTAAAGCCTTTGAACTGGGATTAGTTGCCGGGC
TGGGCCATCAGGAATTTGCTCGTCCATCTCGGGGAGACCTGGCCTTCAGAGATGACAGCA
TTTGGCCCCAGGAGGAGCCTGCAATTCGGCCTCGGTCTTCCCAGCGTGTGCTGCCCATGG
GAATACAGCACAGTAAGCGAGCTAAACAGAACCTGCTGCCTGAATGGGGGAACCTGCATGC
TGGAGTCCTTTTGTGCCTGCCCTCCCTCCTTCTACGGACGGAACTGTGAGCACGATGTGC
GCAAAGAGAACTGTGGGTCTGTGCCCCATGACACCTGGCTGCCCAAGAAGTGTTCCCTGT
GTAAATGCTGGCACGGTCAGCTCCGCTGCTTTCCTCAGGCATTTCTACCCGGCTGTGATG
GCCTTGTGATGGATGAGCACCTCGTGGCTTCCAGGACTCCAGAACTACCACCGTCTGCAC
GTACTACCACTTTTATGCTAGCTGGCATCTGCCTTTCTATACAAAGCTACTATTAATCGA
CATTGACCTATTTCCAGAAATACAATTTTAGATATTATGCAAATTTCATGACCCGTAAAG
GCTGCTGCTACAATGTCCTAACTGAAAGATGATCATTTGTAGTTGCCTTAAAATAATGAA
TACAATTTCCAAAACGGTCTCTAACATTTCCTTACAGAACTAACTACTTCTTACCTCTTT
GCCCTGCCCTCTCCCAAAAAACTACTTCTTTTTTCAAAAGAAAGTCAGCCATATCTCCAT
TGTGCCCAAGTCCAGTGTTTICTTITTTTTTITTITTGAGACGGAGTCTCACTCTGTCACCCAG
GCTGGACTGCAATGACGCGATCTCGGTTCACTGCAACCTCCGCATCCGGGGTTCAAGCCA
TTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGCATGTGTCACCATGCCGGCTA
ATTTTTTTGTATTTTAGTAGAGACGGGGGTTTCACCATATTGGCCAGCTGGTCTCGAACT
CTGACCTTGTGATCCATCGCTCGCCTCTCGAGTGCTGAGATTACACACGTGAGCAACTGT
GCAAGGCCTGGTGTTTCTTGATACATGTAATTCTACCAAGGTCTTCTTAATATGTTCTTT
TAAATGATTGAATTATACACTCAGATTATTGGAGACTAAGTCTAATGTGGACCTTAGAAT
ACAGTTTTGAGTAGAGTTGATCAAAATCAATTAAAATAGTCTCTTTAAAAGGAAAGAAAA
CATCTTTAAGGGGAGGAACCAGAGTGCTGAAGGAATGGAAGTCCATCTGCGTGTGTGCAG
GGAGACTGGGTAGGAAAGAGGAAGCAAATAGAAGAGAGAGGTTGAAAAACAAAATGGGTT
ACTTGATTGGTGATTAGGTGGTGGTAGAGAAGCAAGTAAAAAGGCTAAATGGAAGGGCAA
GTTTCCATCATCTATAGAAAGCTATGTAAGACAAGGACTCCCCTTTTTTTCCCAAAGGCA
TTGTAAAAAGAATGAAGTCTCCTTAGAAAAAAAATTATACCTCAATGTCCCCAACAAGAT
TGCTTAATAAATTGTGTTTCCTCCAAGCTATTCAATTCTTTTAACTGTTGTAGAAGAGAA
AATGTTCACAATATATTTAGTTGTAAACCAAGTGATCAAACTACATATTGTAAAGCCCAT
TTTTAAAATACATTGTATATATGTGTATGCACAGTAAAAATGGAAACTATATTGACCTAA
AAAAAAAAAAAGGAAACCACCCTTAGGCAGGCAGGACATGCTCTTCAGAACTCTGCTCTT
CAGAGTTCCAAAGAAGGGATAAAACATCTTTTATXXCCATCAAATAGC

Figure 128
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CGGCTCGAGCGGCTCGAGTGAAGAGCCTCTCCACGGCTCCTGCGCCTGAGACAGCTGGCC
TGACCTCCAAATCATCCATCCACCCCTGCTGTCATCTGTTTTCATAGTGTGAGATCAACC
CACAGGAATATCCATGGCTTTTGTGCTCATTTTIGGTTCTCAGTTTCTACGAGCTGGTGTC
AGGACAGTGGCAAGTCACTGGACCGGGCAAGTTTGTCCAGGCCTTGGTGGGGGAGGACGC
CGTGTTCTCCTGCTCCCTCTTTCCTGAGACCAGTGCAGAGGCTATGGAAGTGCGGTTCTT
CAGGAATCAGTTCCATGCTGTGGTCCACCTCTACAGAGATGGGGAAGACTGGGAATCTAA
GCAGATGCCACAGTATCGAGGGAGAACTGAGTTTGTGAAGGACTCCATTGCAGGGGGGCG
TGTCTCTCTAAGGCTAAAAAACATCACTCCCTCGGACATCGGCCTGTATGGGTGCTGGTT
CAGTTCCCAGATTTACGATGAGGAGGCCACCTGGGAGCTGCGGGTGGCAGCACTGGGCTC
ACTTCCTCTCATTTCCATCGTGGGATATGTTGACGGAGGTATCCAGTTACTCTGCCTGTC
CTCAGGCTGGTTCCCCCAGCCCACAGCCAAGTGGAAAGGTCCACAAGGACAGGATTTGTC
TTCAGACTCCAGAGCAAATGCAGATGGGTACAGCCTGTATGATGTGCGAGATCTCCATTAT
AGTCCAGGAAAATGCTGGGAGCATATTGTGTTCCATCCACCTTGCTGAGCAGAGTCATGA
GGTGGAATCCAAGGTATTGATAGGAGAGACGTTTTTCCAGCCCTCACCTTGGCGCCTGGC
TTCTATTTTACTCGGGTTACTCTGTGGTGCCCTGTGTGGTGTIGTCATGGGGATGATAAT
TGTTTTCTTCAAATCCAAAGGGAAAATCCAGGCGGAACTGGACTGGAGAAGAAAGCACGG
ACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAGAGAC
GGCTCACCCGAAGCTCTGCCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCA
GGAGGTGCCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCAGGGTTT
CCAAGCAGGGAGACATTACTGGGAGGTGGACGTGGCACAAAATGTAGGGTGGTATGTGGG
AGTGTGTCGGGATGACGTAGACAGGGGGAAGAACAATGTGACTTTGTCTCCCAACAATGG
GTATTGGGTCCTCAGACTGACAACAGAACATTTGTATTTCACATTCAATCCCCATTTTAT
CAGCCTCCCCCCCAGCACCCCTCCTACACGAGTAGGGGTCTTCCTGGACTATGAGGGTGG
GACCATCTCCTTCTTCAATACAAATGACCAGTCCCTTATTTATACCCTGCTGACATGTCA
GTTTGAAGGCTTGTTGAGACCCTATATCCAGCATGCGATGTATGACGAGGAAAAGGGGAC
TCCCATATTCATATGTCCAGTGTCCTGGGGATGAGACAGAGAAGACCCTGCTTAAAGGGC
CCCACACCACAGACCCAGACACAGCCAAGGGAGAGTGCTCCCGACAGGTGGCCCCAGCTT
CCTCTCCGGAGCCTGCGCACAGAGAGTCACGCCCCCCACTCTCCTTTAGGGAGCTGAGGT
TCTTCTGCCCTGAGCCCTGCAGCAGCGGCAGTCACAGCTTCCAGATGAGGGGGGATTGGC
CTGACCCTGTGGGAGTCAGAAGCCATGGCTGCCCTGAAGTGGGGACGGAATAGACTCACA
TTAGGTTTAGTTTGTGAAAACTCCATCCAGCTAAGCGATCTTGAACAAGTCACAACCTCC
CAGGCTCCTCATTTGCTAGTCACGGACAGTGATTCCTGCCTCACAGGTGAAGATTAAAGA
GACAACGAATGTGAATCATGCTTGCAGGTTTGAGGGCACAGTGTTTGCTAATGATGTGTT
TTTATATTATACATTTTCCCACCATAAACTCTGTTTGCTTATTCCACATTAATTTACTTT
TCTCTATACCAAATCACCCATGGAATAGTTATTGAACACCTGCTTTGTGAGGCTCAAAGA
ATAAAGAGGAGGTAGGATTTTTCACTGATTCTATAAGCCCAGCATTACCTGATACCAAAA
CCAGGCAAAGAAAACAGAAGAAGAGGAAGGAAAACTACAGGTCCATATCCCTCATTAACA
CAGACACAAAAATTCTAAATAAAATTTTAACAAATTAAACTAAACAATATATTTAAAGAT
GATATATAACTACTCAGTGTGGTTTGTCCCACAAATGCAGAGTTGGTTTAATATTTAAAT
ATCAACCAGTGTAATTCAGCACATTAATAAAGTAAAAAAGAAAACCATAAAAAAAAAAAA
AAA

Figure 129A

MAFVLILVLSFYELVSGQWQVTGPGKFVQALVGEDAVFSCSLFPETSAEAMEVRFFRNQFHAVVHLYRDGED
WESKQMPQYRGRTEFVKDSIAGGRYSLRLKNITPSDIGLYGCWFSSQIYDEEATWELRVAALGSLPLISIVGYV
DGGIQLLCLSSGWFPQPTAKWKGPQGQDLSSDSRANADGYSLYDVEISIIVQENAGSILCSIHLAEQSHEVESK
VLIGETFFQPSPWRLASILLGLLCGALCGYVYMGMIIVFFKSKGKIQAELDWRRKHGQAELRDARKHAVEVTLD
PETAHPKLCVSDLKTYTHRKAPQEVPHSEKRFTRKSVVASQGFQAGKHYWEVDVGQNVGWYVGVCRDDVD
RGKNNVTLSPNNGYWVLRLTTEHLYFTFNPHFISLPPSTPPTRVGVFLDYEGGTISFFNTNDQSLIYTLLTCQFE
GLLRPY!QHAMYDEEKGTPIFICPVSWG

Figure 129B
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ctetigicag ctgtctitca gaagacctgg tggggnaagt ceglgggcat catgtigace gapetpgapa aagecttgaa ctetatcate
gacgictacc  acaagtactc cctgataaag gggaatticc atgecgicta cagggalgac  clgaagaaat tgctagagac
cgagtglcct cagtatatca ggaaaaaggg tgcagacgtc t(ggticaaag agtiggatat caacactgat ggtgcagtta
acttccagga gttccteatt ctggtgataa agatgggetg geageccaca  aaaaaagcca tgaagaaage cacaaagagt
agctgagita ctgeccagag  petgggecee lgacatgtac ctgeagaata ataaagtcat caatacctca  aaaaaaaaaa
4aaaaaaaaa

Figure 130A

Met Leu Thr Glu Leu Glu Lys Ala Leu Asn Ser lle lle Asp Val Tyr His Lys Tyr Ser Leu Ile Lys
Gly Asn Phe His Ala Val Tyr Arg Asp Asp Leu Lys Lys Leu Leu Glu Thr Glu Cys Pro Gln Tyr lle
Arg Lys Lys Gly Ala Asp Val Trp Phe Lys Glu Leu Asp lle Asn Thr Asp Gly Ala Val Asn Phe Gln
Glu Phe Leu Ile Leu Val [le Lys Met Gly Trp Gln Pro Thr Lys Lys Ala Met Lys Lys Ala Thr Lys
Ser Ser

Figure 1508

geactcccaa agaactgggt actcaacact gageagatct gttctttgag claaaaacca tgtgetgtac caagaglttg ctectggetg
ctitgatgtc agtgctgcta ctccacctct geggegaate agaageagea agcaactitg actgetgtet tggatacaca gaccgtattc
ttcatcctaa atttatigtg gpcticacac ggeagetgge caatgaagge tgtgacatca atgetatcat ctticacaca aagaaaaagt
tgtctgtglg cgcaaatcca aaacagactt gggtgaaata tatigtgegt clectcagta aaaaagtcaa gaacatgtaa aaactgtgge
littctggaa tggaatigga catagcccaa gaacagaaag aaccttgetg gggttggagp tttcacttge acatcatgga gggtttagtg
cttatctaat ttgtgcctca ctggacttgt ccaattaatg aagtigattc atattgcatc atagtttget ttgtitaage atcacattaa
agttaaactg tattttatgt tatttatagc tgtaggttt ctgtgtttag ctatttaata ctaattttcc ataagctatt tiggtttagt gcaaagtata
aaattatatt tgggegpoaa taagattata tggactttct tgcaagcaac aagcetatttt ttaaaaaaaa ctatttaaca ttettttgtt
tatattgttt tgtctcctaa attgttgtaa ttgcattata aaataagaaa aatattaata agacaaatat tgaaaataaa gaaacaaaaa
gltettetgt ta

Figure 131A

Met Cys Cys Thr Lys Ser Leu Leu Leu Ala Ala Leu Met Ser Val Leu Leu Leu His Leu Cys Gly
Glu Ser Glu Ala Ala Ser Asn Phe Asp Cys Cys Leu Gly Tyr Thr Asp Arg lle Leu His Pro Lys Phe
[le Val Gly Phe Thr Arg Gln Leu Ala Asn Glu Gly Cys Asp lle Asn Ala Ile Ile Phe His Thr Lys
Lys Lys Leu Ser Val Cys Ala Asn Pro Lys Gln Thr Trp Val Lys Tyr lle Val Arg Leu Leu Ser Lys
Lys Val Lys Asn Met

Figure [31B
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